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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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YA National Nuclear Security Administration
‘ % Sandia Site Office
Kochosr Seearity Adewvisariion P.O. Box 5400

Albuguerque, New Mexico 87185-5400
SEP 1 7
CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Depariment
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 Proposalis for Corrective Action Complete for Drain and Septic Systems (DSS) Sites
1034, 1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120 at Sandia National
Laboratories, New Mexico, EPA 1D 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 conciude that
U for these sites: (1) there is no significant risk o human health under either the industrial

or residential land-use scenarios; and (2) that there are no ecological risks associated
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 Gould at (505) 845-6089.

Sincerely,

-/gai{y Wagner

Manager

Enclosure



fg
AT Bearz (2) SEP1 7 ang

. cc wienclosure:

L. King, EFA, Region 6 (Via Certified Mail)
W. Moats, NMED-HWB (via Certified Mail)
M. Gardipe, NNSA/SC/ERD

C. Voorhees, NMED-OB

cc w/o enclosure:

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

D. Stockham, SNi., 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 1034,
BUILDING 6710 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 L.aboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other
types of miscellaneous drain units without septic tanks (including drywells or french drains,
seepage pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Cperable Unit (OU) 1285, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part af SNL/NM
Environmental Resteration (ER) Project activities. The twenty-third site did not require any
characterization, and an administrative proposal for no further action (NFA) was granted in

July 1995,

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems {Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unigue four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUSs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the 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.).

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

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

A number of additional drain systems were identified from the engineering drawings and field
inspection work. 1t was also determined that some of the sites on the 1996 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. In order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual DSS sites was generated in 2000. Of these 121 sites, 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 responsibifity 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 1081 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel warked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
QU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1034: BUILDING 6710 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1034, the Building 6710 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 sufficiently characterized, that no significant releases of contaminants to the
environment occurred via the Building 6710 Septic System, and that it does not pose a threat to
human health or the environment under either industrial or residential land-use scenarios.
Current operations at the site are conducted in accordance with applicable laws and regulations
that are protective of the environment and septic system discharges are now directed to the City
of Albuquerque sewer system.

Review and analysis of all relevant data for DS$ Site 1034 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 1034 based upon sampling
demonstrating that COCs released from the site intoc the environment pose an acceptable level
of risk.

2.2 Site Description and Operational History

2.24 Site Description

DSS Site 1034 is located in SNL/NM Technical Area (TA)-1ll 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 2,800 feet southwest of the entrance
to TA-lll and approximatety 100 feet west of the southwest corner of Building 6710

(Figure 2.2.1-2). The abandoned septic system consisted of a septic tank that emptied to
single seepage pit (Figure 2.2.1-2). Construction details are based upon engineering

drawings {SNL/NM March 1990) and site inspections. The system received discharges from
Building 6710, approximately 100 feet to the east.

The surface geology at DSS Site 1034 is characterized by a veneer of aeolian sediments
underiain by Upper Santa Fe Group alluvial fan depaosits that interfinger with sediments of the
ancestral Ric 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 1034, 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 110 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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A

e

The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest major drainage lies south of the site and terminates in a playa just west of KAFB. No
perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall
in the SNL/NM and KAFB area, as measured at Albuguerque International Sunport, is

8.1 inches {(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the
moisture subseqguently 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 5,374 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 1034 are KAFB-4 and KAFB-11,
approximately 2.75 and 3.4 miles to the northwest and northeast, respectively. The nearest
groundwater monitoring wells are at the Mixed Waste Landfill, approximately 1,300 feet south of
the site.

2.2.2 Operational History

Available information indicates that Building 6710 was constructed in 1958 (SNL/NM March
2003), and it is assumed the septic system was constructed at the same time. Building 6710 is
currently known as the Air Gun Test Facility. Because operational records are not available, the
site investigation was planned to be consistent with other DSS site investigations and to sample
for possible COCs that may have been released during facility operations. In the early 1990s,
Building 6710 was connected to an extension of 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).

2.3 Land Use

2.31 Current Land Use

The current land use for DSS Site 1034 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for D38 Site 1034 is industrial (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

31 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 April and 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 2002, near-surface soil samples
were collected from one boring 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

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

As part of the SNL/NM Septic System Monitoring Program, aqueous and/or sludge samples for
waste characterization were collected from the Building 6710 septic tank in late 1990 or early
1991, 1992, and 1995 (SNL/NM April 1991, SNL/NM June 1993, SNL/NM December 1995).
The 1990 or 1991 aqueous sample was analyzed at an off-site laboratory for VOCs, semivolatile
organic compounds (SVOCs), oil and grease, nitrate, phenolics, metals, and gross alpha/beta
activity. The 1992 sludge sample was analyzed at an off-site laboratory for gross alpha/beta
activity, tritium, and radionuclides by gamma spectroscopy. The 1935 sludge sample was
analyzed for VOCs, SVOCs, pesticides and polychlorinated biphenyls (PCBs), metals,
radionuclides by gamma spectroscopy, isotopic plutonium, isotopic strontium, isotopic thorium,
isctopic uranium, and trittum. The analytical results for the three sampling events 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 20, 1996, the residual contents, approximately 230 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 April and May 2002, a passive soil-vapor survey was conducted in the Building 6710 septic
system area. This survey was required at this site by NMED/HWB regulators and was

conducted to determine whether significant VOC contamination was present in the soil at the
site.
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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 to identify many VOCs present in the vapor phase in scil. The technique is highly
sensitive to organic vapors, and the result produces a gualitative measure of organic soil vapor
chemistry over a two- to three-week period rather than at one point in time.

Each GS soil-vaper sampler consists of 2 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 location string was attached to a numbered
pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the
upper 1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil.

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

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

3.3.2 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 for a
total of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and
trans-dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but
quantifiable) amounts of 17 individual or groups of VOCs 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 2—Soil Sampling

Scil sampling beneath the seepage pit was conducted in accordance with the rationale and
pracedures in the SAP (SNL/NM October 1999) approved by the NMED. On September 18,
2002, sail samples were coilected from one borehole drilled through, and beneath, the seepage
pit. The soil baring location is shown on Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 show the site
and soil samples being collected at DSS Site 1034, respectively. A summary of the borehole
sample depths, sample analyses, analytical methods, laboratories, and sampling date is
presented in Table 3.4-1.

ALS-04/\WP/SNILG4:r5550.doc 3-2 840857.03.01 08/10/04 2:3% PM



Figure 3.4-1

View of DSS Site 1034, the Building 6710 Septic System. The septic tank access is
inside the covered metal culvert by the fence. The seepage pit access is covered by wood
planking in the right foreground. View to the east. September 19, 2002
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Figure 3.4-2

Collecting soil samples with the Geoprobe™ from the borehole drilled through the
seepage pit at DSS Site 1034, the Building 6710 Septic System. View to the northeast.
September 19, 2002
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3.4.1 Soil Sampling Methodology

In the borehole drilled through the center of the seepage pH, the shallow sample interval started
at the estimated base of the gravel aggregate in the bottom of the seepage pit, and the lower
(deep) interval started 5 feet 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 hydraulically driven downward 3 or 4 feet to fill the tube with soil.

Once the sample tube was retrieved from the barehole, 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 seil recovered in the first sampling run was
insufficient for sample volume requirements. In this case, additional sampling runs were
completed until an adequate soil volume was recovered. Soil recovered from these additional
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of
the blended soil were then transferred into sample containers and submitted for analysis.

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

3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1034 are presented and discussed
in this section.

VOCs

VOC analytical resuits for the two soil samples collected from the one seepage pit borehole 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. 2-Butanone was detected in the 19-foot-bgs sample. No other
VOCs were detected in these samples. This compound was not detected in the associated trip
blanks. Itis a common laboratory contaminant and may not indicate soil contamination at this
site.

SVOCs

SVQOC analytical results 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.
Two SVOCs were detected in these samples. Pyrene was detected in the 14-foot-bgs sample,
and bis(2-ethylhexyl) phthalate was detected in the 19-foot-bgs sample.
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Table 3.4.2-1
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, VOC Analytical Results
September 2002
(Off-Site Laboratory)

VOCs
(EPA Method 82602)

Sample Attributes {na’/kg)
Record Sample
Number® ER Sample ID Depth {ft) 2-Butanone
605728 |6710-SP1-BH1-14-S 14 ND (3.6}
605728 | 6710-SP1-BH1-19-S 19 5.52

Quality Assurance/Quality Control Samples {ug/L

605728 | 829X-SP1-BH1-TB* NA ND (2.31)
605728 | 829X-SP1-TB¢ NA ND (2.31)

Note: Values in bold represent detected analytes.

aEPA 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.

MDL = Method detection limit.

parkg = Microgram(s) per kilogram.
pg/l = Microgram(s} per liter.

NA = Not applicable.

ND ()} = Notdetected above the MDL, shown in parentheses.
S = Soil sample.

SP = Seepage pit.

B = Trip blank.

VOC = Volatile organic compound.
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Table 3.4.2-2
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Scil Sampling, VOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 8260°
Detection Limit
Analyte (ng’kg)

Acetone 3.38-3.45
Benzene 0.433-0.441
Bromodichloromethane 0.471-0.48
Bromoform 0.471-0.48
Bromomethane 0.481-0.49
2-Butanone 3.6-3.67
Carbon disulfide 2.27-2.31
Carbon tetrachloride 0.471-0.48
Chlorobenzene 0.394-0.402
Chloroethane 0.779-0.794
Chioroform 0.5-0.51
Chioromethane 0.356-0.363
Dibromochloromethane 0.481-0.49
1,1-Dichloroethane (.452-).461
1,2-Dichloroethane 0.413-0.422
1,1-Dichloroethene 0.481-0.49
cis-1,2-Dichloroethene 0.452-0.461
trans-1,2-Dichlorpethene 0.51-0.52
1,2-Dichloropropane 0.462-0.471
cis-1,3-Dichloropropene 0.413-0.422
trans-1,3-Dichioropropene 0.24-0.245
Ethyibenzene 0.365-0.373
2-Hexanone 3.63-3.7
Methylene chioride 1.3-1.32
4-Methyl-2-pentanone 3.88-3.95
Styrene 0.375-0.382
1,1,2,2-Tetrachlorcethane 0.875-0.892
Tetrachloroethene 0.365-0.373
Toluene 0.327-0.333
1,1,1-Trichloroethane 0.51-0.52
1,1,2-Trichloroethane 0.519-0.529
Trichloroethene 0.433-0.441
Vinyl acetate 1.71-1.75
Vinyl chloride 0.538-0.549
Xylene 0.375-0.382

aEPA November 1986.

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

ug’kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, SVOC Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes SVOCs (EPA Method 82707) (ug/kg)
Record Sample
Number® ER Sample ID Depth (ft) Pyrene bis(2-Ethylhexyl) phthalate
605728 |6710-SP1-BH1-14-S 14 132 J ND (30}
605728 |6710-SP1-BH1-19-S 19 ND (16.7) 94.9 J (333)
Note: Values in bold represent detected analytes.
aBEPA November 1886.
bAnalysis request/chain-of-custedy record.
BH = Borehole.
DSS = Drain and Septic Systems.
EPA = LS. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
ID = Identification.
J = Analytical result was qualified as an estimated value,
J) = The reported value is greater than or equal to the MDL but is less than the practical

quantitation limit, shown in parentheses.
MDL = Method detection limit.

ug/kg = Microgram{s) per kilogram.

ND () = Notdetected above the MDL, shown in parentheses.
S = Soil sample.
SP = Seepage pit.
SVOC = Semivolatile organic compound.

ALRD-GAMNPISMNLO4 15550 . doc

3-1

840857.03.01 09/10/34 2:39 PM



Table 3.4.2-4
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte (ug/kg)

Acenaphthene 8

Acenaphthylene 16.7
Anthracene 16.7
Benzo{a)anthracene 16.7
Benzo{a)pyrene 16.7
Benzo{b)lucranthene 16.7
Benzo{g,h.i)perylene 16.7
Benzo{k)flucranthene 16.7
4-Bromophenyl phenyl ether 34

Butytbenzyl! phthalate 28.7
Carbazole 16.7
4-Chloregbenzenamine 167
bis{2-Chlorogthoxy)methane 12.3
bis(2-Chloroethylether 37.3
bis-Chioroiscpropyl ether 11

4-Chloro-3-methylphenol 167
2-Chloronaphthalene 13.7
2-Chlcrophenaol 15.3
4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
0-Cresol 26

Dibenz[a,hlanthracene 16.7
Dibenzofuran 17

1,2-Dichlorobenzene 10

1,3-Dichlorobenzene 11.3
1,4-Dichlorobenzene 15.7
3,3-Dichlorobenzidine 167
2,4-Dichlorophenol 20.7
Diethylphthalate 17.7
2,4-Bimethylphenot 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24

Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitroteluene 25.3
2,6-Dinitrotoluene 33.3
Di-n-octyl phthalate 30.3
Diphenylamine 22.3
bis(2-Ethylhexyl) phthalate 30

Flucranthene 16.7
Fluorene 4

Refer to footnotes at end of table.
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Table 3.4.2-4 {Concluded)

Summary of DSS Site 1034, Building 6710 Septic System

Confirmatery Soil Sampling, SVOC Analytical MDLs
September 2002
(Off-Site Labaratory}

EPA Method 82702
Detection Limit
Analyte {pa’kg)

Hexachlorobenzene 20
Hexachlorcbutadiene 12.7
Hexachlorocyclopentadiene 167
Hexachloroethane 22
indeno{1,2,3-cd)pyrene 16.7
Isophorone 16
2-Methylnaphthalene 16.7
4-Methylphenol 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitrcaniling 37
Nitrobenzene 20.3
Z-Nitrophenol 17
4-Nitrophenal 167
n-Nitrosodipropylamine 227
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

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection timit.
png/kg = Microgram(s) per kilogram.
SVOC = Semivolatile organic compcund.
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PCBs
PCB 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 soil analyses are presented in Table 3.4.2-6.
No PCBs were detected in any of the samples collected.

HE Compounds

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

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. None of
the metal concentrations detected in the samples exceeded their corresponding NMED-
approved background concentrations.

Total Cyanide

Total cyanide analytical results for the two soil samples collected from the seepage pit borehole
are summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are presented in
Table 3.4.2-12. Cyanide was detected in the 19-foot-bgs sample from the borehole.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the two soil samples collected from
the seepage pit borehole are summarized in Table 3.4.2-13. No activities above NMED-
approved background levels were detected in any sample analyzed. However, although not
detected, the minimum detectable activities (MDAs) for the uranium-235 analyses exceeded the
respective 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
established for SNL/NM soil. Even though the MDAs may be slightly elevated, they are still very
low, and the risk assessment outcome for the site is not significantly impacted by their use.

Gross Alpha/Beta Activity

Gross alpha/beta 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.
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Table 3.4.2-5

Summary of DSS Site 1034, Building 6710 Septic System

Confirmatory Soil Sampling, PCB Analytical Results

September 2002
(Off-Site Laboratory)

Sample Atiributes PCBs

Record Sampie | (EPA Method 80827)
Numberb ER Sample ID Depth {ft) (ngkg)
605728 | 6710-SP1-BH1-14-S 14 ND
605728 | 6710-SP1-BH1-19-5 19 ND

2EPA November 1986.

EAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot {feet).

ID = |dentification.

ng/kg = Microgram(s) per kilogram.

ND = Not detected.

PCB = Polychlorinated bipheny!.

S = Soail sample.

SP = Seepage pit.

Table 3.4.2-6

Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Saoil Sampling, PCB Analytical MDLs

AL9-04/WP/SNLD4:r5550.doc

September 2002
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte {1g/kg)

Aroclor-1016 1

Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1

Aroclor-1254 0.5
Aroclor-1260 1

2EPA November 1986.

DSS = Drain and Septic Systems.

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

ug/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1034, Building 6710 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)
605728 | 6710-SP1-BH1-14-5 14 ND
605728 | 6710-SP1-BH1-19-S 19 ND

aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.

DSS

Drain and Septic Systems.

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

ft = Foot (feet).

HE = High expiosive(s).

ID = |dentification.

png’kg = Microgram(s) per kilogram.

ND = Not detected.

S = Soil sample.

SFP = Seepage pit.
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Table 3.4.2-8
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs

September 2002
(Off-Site Laboratory)
| EPA Method 83207
Detection Limit
Analyte (1g/kg)
2-Amino-4 B-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 341
1,3-Dinitrobenzene 341
2,4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotcluene 24
3-Nitrotcluene 24
4-Nitrotoluene 24
RDX 48
Tetryl 221
1,3,5-Trinitrobenzene 29
2,4 6-Trinitrotoluene 48

EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High Explosive(s).

HMX = Octahydro-1,3,5, 7-tetranitra-1 .3,5,7-tetrazacine.,
MDL = Method detection limit.

ug/kg = Microgram(s) per kilogram.

RDX = Hexahydro-1,3,5-trmitro-1,3,5—triazine.

Tetryl = Methyl—2,4,6~trinitrophenymitramine.
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Table 3.4.2-10

Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 6000/7000/71962
Detection Limit

Analyte _[mgrkg)
Arsenic 0.202
Barium 0.0654
Cadmium 0.0469
Chromium 0.158
Chromium {Vi) 0.054-0.0543
Lead 0278
Mercury 0.000938-0.000945
Selenium 0.159
Silver 0.0884

aERPA November 1986.

DI = Drain and Septic Systems.

EPA
MDL

U.S. Environmental Protection Agency.
Method detection limit.

mg/kg = Milligram{s) per kilogram.
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Table 3.4.2-11
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 2002
{Off-Site Laboratory)

Sample Attributes Total Cyanide
Record Sample | (EPA Method 9012A2)
Number® ER Sample ID Depth (ft) {mg/kg)
605728 | 6710-SP1-BH1-14-S 14 ND (0.0381)
605728 | 6710-SP1-BH1-19-S 19 0.0602 J (0.278)

Note: Values in bold represent detected analytes.
aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot {feet).

iD = |dentification.

J(O) = The reported value is greater than or equal to the MBL but is

less than the practical guantitation limit, shown in parentheses.
MDL = Method detection limit.
mag/kg = Milligram(s) per kilogram.
ND (} = Notdetected above the MDL, shown in parentheses.
S = Soil sample.
SP = Seepage pit.

Table 3.4.2-12
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 9012A2
Detection Limit

Analyte (mg/kg)
Total Cyanide 0.0381-0.0466
AEPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.S. Envircnmental Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
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Table 3.4.2-14
Summary of DSS Site 1034, Building 6710 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
September 2002
(Off-Site Laboratory)

Sample Aftributes Activity (EPA Method 900.02) (pCi/g)
Record Sample Gross Alpha Gross Beta
Number? ER Sample ID Depth (it} Result Errort Result Errort
605728 | 6710-SP1-BH1-14-S 14 5.92 214 17.3 t.42
605728 | 6710-SP1-BH1-19-S 19 9.43 2.82 15.3 1.36
Background Activity? 17.4 NA 35.4 NA

2EPA November 1986.

PAnalysis request/chain-of-custody record.

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

BH = Borehole.

DSS = Drain and Septic Systems.

EPA = U.S.Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

D = ldentification.

NA = Not applicable.

pCifg = Picocurie(s} per gram.

S = Soil sample.

SP = Seepage pit.

3.4.3 Soil Sampling Quality Assurance/Quality Control Samples and Data

Validation Resuits

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 trip blank (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.
Aqueous 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 cnly 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.

Agueous 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 TBs for DSS Site 1034 (Table 3.4.2-1).

No duplicate soil samples or EBs were collected at this site.
Ali 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 (AQOP) 00-03 (SNL/NM December
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1999). In addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma
spectroscopy results according to “Laboratory Data Review Guidelines,” Procedure

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1896). 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 1034.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1034, the Building 6710 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 1034 are VOCs, SVOCs, PCBs, HE compounds, cyanide,

RCRA metals, hexavalent chromium, and radionuclides. The VOC 2-butanone and the SWV0OCs
bis{2-ethylhexyl) phthalate and pyrene were detected in these samples. Cyanide was detected
in one sample but since it does not have a quantified background screening concentration, it is
unknown if this COC exceeds background. No PCBs, HE compounds, or hexavalent chromium
were detected in any of the soil samples collected at this site. Nane of the eight RCRA metals
were detected at concentrations above the approved maximum background concentrations for
SNL/NM Southwest Area Supergroup soils (Dinwiddie September 1997). When a metal
concentration exceeded its maximum background screening value, 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 MDAs for 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 aqueous effluent discharged
from the 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
CQOCs into the groundwater system. The potential pathways to receptors include soil ingestion,
dermal contact, and inhalation, which could occur as a result of receptor exposure fo
contaminated subsurface soil at the site. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Annex D
provides additional discussion on the fate and transport of COCs at DSS Site 1034.

Table 4.2-1 summarizes the potential COCs for DSS Site 1034. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecclogical
risk assessments. The current and future land use for DSS Site 1034 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/finhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
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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 1034.

4.3 Site Assessment

Site assessment at DSS Site 1034 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 1034 in more detail.

43.1 Summary

The site assessment concluded that DSS Site 1034 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 health and ecological risk at DSS Site 1034.
This section summarizes the results.

4.3.2.1 Human Health

DS3S Site 1034 has been recommended for an industrial land-use scenario {(DOE et al.
September 1995). Because 2-butanone, bis{2-ethylhexyl) phthalate, pyrene, cyanide, and
uranium-235 are present above background, have MDAs above background, or have
nonquantified 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 health effects from constituents in the
site’s soil by calculating the hazard index (HI) and excess cancer risk for both industrial and
residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1034 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 estimated excess cancer
risk is SE-10 for DSS Site 1034 COCs 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 excess cancer risk is 4.95E-10. Both the incremental H| and excess cancer risk are
below NMED guidelines.
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The HI calculated for the COCs at DSS Site 1034 is 0.00 for the residential land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). Incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The estimated excess cancer
risk for DSS Site 1034 COCs is 2E-9 for a residential land-use scenario. NMED guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001);
thus the excess cancer risk for this site is below the suggested acceptable risk value. The
incremental excess cancer risk is 2.15E-8. Both the incremental Hl and incremental excess
cancer risk are below NMED guidelines.

For the radiological COCs, one of the constituents (uranium-235) had MDA values greater than
the corresponding background values. The incremental total effective dose equivalent (TEDE)
and corresponding estimated cancer risk from radiological COCs are much fower than the EPA
guidance values; the estimated TEDE is 2.0E-3 millirem (mrem)/year (yr) for the industrial land-
use scenario. This value is much lower than the EPA’s numerical guidance of 15 mrem/yr (EPA
1997a). The corresponding incremental estimated cancer risk value is 2.3E-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 controls is 5.2E-3 mrem/yr with an associated
risk of 6.8E-8. The guideline for this scenario is 75 mrem/yr (SNL/NM February 1998).
Therefore, DSS Site 1034 is eligible for unrestricted radiological release.

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

Table 4.3.2-1
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1034, Building 6710 Septic System Carcinogens

Scenario Nonradiciogical Risk Radiological Risk Total Risk
Industrial 4.95E-10 2.3E-8 2.3E-8
Residential 2.15E-9 6.8E-8 7.0E-8

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 industrizal and residential land-use scenarios.

4322 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1937b) also was performed as set forin 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 potentiaily bicaccumulative constituents (see Annex D,
Sections IV, Vil.2, and VII.2.1). This methodology also required developing a site conceptual
model and a food web model, as well as selecting ecological receptors, as presented in
“Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program,
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Sandia National Laboratories, New Mexico” (IT July 1998). The risk assessment also includes
the estimation of exposure and ecclogical risk.

All COCs at DSS Site 1034 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.

4.4.1 Human Health

Because the restits of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1034 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

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

that no complete pathways exist at DSS Site 1034, 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 1034 for the
following reasons:

s 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 1034. This is consistent with the NMED’s
NFA Criterion 5, which states, “the SWMU/AQC [Area of Concern] has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable tevel of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1034
Septic Tank Sampling Results
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TABLE 18

SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA NI AND COYOTE CANYON TEST FIELD

SAMPLE NUMBERS SNLA004835, SNLAD04858, SNLAOD4836

SEPTIC TANK SAMPLING

BUILDING 6710

Parameler Resuits Units
VOLATILE ORGANICS
Acetone’ 0.007 mg/
Toluene 0.085 mg/l
SEMIVOLITILE ORGANICS
Bis (2-ethythexy!) Phthalate 0.003 ma/l
1,2-Dichlorobenzene 0.004 mg/l
4-Methylphenol 0.13 maA
Phenol* 0.082 mg/l
INORGANICS
Oil and Grease o a0 mgfl
Nitrale as N 0.14 mafl
Phenolics 0.21 mgfl
METALS
Barium 0.61 mg/l
Cadmium 0.019 mg/l
Copper 0.24 mg/l
Lead 0.09 mg/l
Manganese 0.076 mg/l
Mercury 0.0094 mg/l
Selenium 0.007 mg/l
Silver G.65 mg/l
Zinc 1.4 mg/l
RADIOLOGICAL
Gross Alpha 20 pCit
Gross Beta 120 pCiA

*Not on total toxic organic list

Project No. 301181.26.01
FEG-BB.027






Building 6710
Area 3
Sample ID No. SNLA008593
Tank ID No. AD89019R

On August 18, 1992, sludge samples were collected from the septic tank serving

Building 6710. 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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Results of Septic Tank Analyses

{Sludge Sample)

Building No./Area: 6710 A-3
Tank ID No.: AD89019R
Date Sampled: 8/18/92
Sample ID No.: SNLA008593
Measured + 2 Sigma

Analytical Parameter Concentration Uncertainty Units
Gross Alpha 1E+1 2E+1 pCirg
Gross Beta 4E+1 2E+1 pCi/g
Gross Aipha 2E+1 2E+1 pCi/g
Gross Beta 4E+1 3E+1 pCilg
Gross Alpha 2E+1 2E4+1 pCirg
Gross Beta 3E+1 3E+1 pCirg
Gross Aipha 1E+1 1E+1 pCi/g
Gross Beta 4E+1 3EH pCilg
Tritium 1E+02 3E+02 pCirlL
Bismuth-214 0.234 n.0160 pCimL
Cesium-137 0.0309 0.00618 pCi/mL
Potassium-40 4.77 0.132 pCifmL
Lead-212 0.18¢ 0.0133 pCirmL
Lead-214 0.189 0.6137 pC¥mL
Radium-226 0.368 0.0997 pCimL
Thorium-234 0.300 NA pCi/mL
Thallium-208 0.0601 0.00635 pCi/mL

ND = Not Detected
NA = Not Applicable
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building 1D: Bldg 6710
Sample 1D Number: 024402
Date Sampled: 7-10-85
Fercent Meisture: 68.30

Detection Limit NMi Discharge COA Discharge
Paremeter (Method) Result (DL) Limit® Limit® Comments
Volatile Ciganics [8260) Lok (LK) {mgl) (mg/lL)
Methyiene Chioride asbJ 160 0.1 JTTO = 5.0
{reanalyses)
Acetone 450B n NR NR
Acefone (reanalyses) 110680 180 NR NR
Toluene 1700E 31 0.78% Ti0=50
Toluene {reanalyses) 26000 160 0.75 TTO=5.0
Ethylbenzene 43 31 0.75 TiG=5%0
Semivoiztiie Organics {(8270) (vakg) (w/kg) (mgl} {mg/L}
1,2-Dichlorobenzene 990 1000 NR TTO=50
bis{2-Ethythexyl)Phthalate 16600 8200 NR TTO =50
Pesticides/PCBs (8080) (va'kg) {pokg) {mgl) (mg/L)
beta-BHC 7.5 52 NR TT0 =50
deha-BHC 24 52 NR TTO = 60
Aldrn 24 £.2 NR TT10=50
4,4-DDE 34 10 NR TTO=50
4.4'-DDT 21 10 NAR TT0=5.0
Mertals (6016/7470) (mgkg) img/kg} {mg} fmg)
Arsenic 8.2 3.2 0.1 2.0
Barium 127 631 1.0 200
Cadmium 343 1.6 o 2.8
Chromium 18.% 6.3 0.05 20.0
Copper 35¢ 7.8 1.0 16.5
Lead 136 0.95 0.05 3.2
Manganese . 120 47 02 200
Nicke! 200 12.6 0.2 12.0

Reter to lootnotes at end of table.
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RESULTS OF SEFTIC TANK SAMPLING —l
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Euilding ID: Bidg 6710
Eample ID Number: 024402
Date Sampled: 7-10-95
Fercent Meisture: £8.30

Detection Limit NM Discharge COA Discherge
Paremeter {Method) Result (DL) Limi® Lim Comments
Metals (6610/7470) {mg/kg) (mg/kg) {mgl} {mglt)
Selenium 51 1€ ops - 20
Sikver 340 az c.05 50
Thallium ND 32 NR NR
Zinc 1870 6.2 10.0 28.0
Mercury 5.0 0.83 0.002 0.1

Notes:

® New Mexico Weler Quality Control Commission Reguiations (1980), Section 3-103.
E City of Albuquergue Sewer Use and Wasteweter Control Grdinance (1993), Section 8-8-3 M ~ maximum zllowabie concentration for grab sample.
B = Ainalyte detecfed in method blank.

D = Sample wes diluted.

E = Exceeds calibration.

DL = Detection Iimit indicated on laboratory report.

IDL = Instrument detection imit,

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

ND = Not detected above DL indicated.

NR = Not regulated.

TT0 = Total toxic organics.
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RESULTE OF SEFTIC TANK SAMPLING
RADICLOGICAL ENALYSES OF SLUDGE SAMPLE

Building 1D: Bigg €710
Sample ID Number: 024402
Date Sampled: 7-10-95
Percent Moisture: 58.30
NM Discharge
Paremeter (Method) Resuit MDA Critical Level Limit’ Commenis
isptopic Ana{yses‘ (pClg = 20} (pCig} (pCirg) {pCilg)
| Tritium (906.0} 436 3 7€ pCill 100 pCiA 49.3 pCilL NR
Pivtonium-238/240G -0.0007 * 0.0054 0.020 0.012 NR
Plutonium-238 -0.003 # 0.00¢ 0.0223 0.014 NA
Strontium-90 0.0€ + 0.O1 0.17 0.08 NR
Thorium-232 021+ 008 GC.028 0.022 NA
Thorium-230 0.20 2 0.08 D03z 0.026 NR
Thofium-22E 0.202 0.05 0.048 0.034 NR
Uranium-238 B 2.172 045 0.028 0.020 NR
Uranium-235/236 0.22 + 0.08 0.030 0.023 NR
Uranivm-234 3.46 + 0.59 0.034 0.023 NAR
Dry Gemma Speciroscopy {pCinp 2 20} (pCitg) (pCig) (pCisg)
Cesium-137 0.05% + 0.010 0.008 0.00< NR
Cesium-134 ND o.007 0.004 NR
Fotassium-40 123156 co8 0.044 NR
Chromium-51 ND 0.077 (.03 NR
Irpn-59 ND 0.023 0.011 NR
Cobalt-60 ND 0.002 0.004 NR
Zirconium-88 WD o017 0.008 NR
Ruthenium-103 ND 0.008 0.004 NR
Ruthenium-10¢ V ND 0072 0.03& NR
Cerum-144 ND 0.051 0.025 NR
Thaliium-208 015 2 0.02 0.008 HL NR
Lead-210 1.11 2 0.38 0.38 NL NR
Lead-g12 0.42 # 0.0E om 0.00€ NR
Lead-214 0.33 + 0.04 0.02 C.047 NR
Bismuth-212 - 0.26 + 0.07 0.07 NL NR

Feter to footnotes at end of table.

ALIS-85MWP/SNL:T3816-60/1 301456.221.07.000 10-12-85 12:20pm



RESULTS OF SEPTIC TANK SAMPLING
RAGIOL GGICAL ANALYSES OF SLUDGE SAMPLE

Euilding ID: Bldg 6710
Sempie 1D Number: Ov4407
Deate Sempled: 7-10-95
FPercent Moisture: 68.30

NM Discherge
Parameter {Method) Fesult MDA Critical Level Limit* Comments
Dry Gammez Speciroscopy’ (pCig = 2-0) {pCig) (pCilg) {pCig)
Bismuth-214 0.35 + 0.08 0.0z NL NR
Redium-224 1112021 G.14 NL NR
Redium-226 0.34 + 0.02 0.0z 0.008 30.0° ]
Redium-22€ 0.41+ 0.04 o0z 0.016 300"
Actinium-22€ Q.41 % 0.04 0.03 0.016 NR
Thorium-231 ND 0.22 0.11 NR
Thonwm-232 G.41zx 0.04 0.03 0.07€ NR
Thosium-234 . 0.98 * 0.23 0.12 0.064 NR
Uranium-235 0.076 : 0.12 0.047 0.023 NR
Urgnium-23& 0.88 + 0.23 0.13 0.064 NR
Arernicium-241 ND 0.030 0.015 NR
HNotes:
* New Mexico Water Cuslity Control Commussion Regulations (1990), Section 3-103.
¥ ls0topic uranium analyzed by NAS-NS-3050; plutonium by SL13028/SL13033; ttrontium by 7500-SR; thorium by NAS-NS-3004.
¢ Anelyzed by method HASL 300 at Quanterra, 8. Louis.
¢ NMWOCCR stzndsrd for Ra-226 + Ra-228 combined in pCll.
MDA = Minimum deteclable aclivity.
ND = Not deiecied above MDA indicaied.
NL = Not listed.
NR = Not repuleted.

AL/G-GSMP/ENL:T3R16-60/2 301455.221.07.000 10-12-95 12:20pm
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: W. L. GORE & ASSOCIATES,. INC.

100 CHESAPEAKE BLVD., PO. BOX 10 « ELKTON, MARYLAND 21822-0010 - PHONE: 410/392-7600

Creative Technoiogies FAX: 430/506-4780

Worlowide GORE-SORBER® EXPLORATION SURVEY

GORE-SORBER® SCREENING SURVEY
June 6, 2002

Mike Sanders

Sandia National Laboratories
Mail Stop 0719

1515 Eubank, SE

Building 9925, Room 108
Albuquerque, NM 87123

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM
Gore Production Order Number: 10960025

Dear Mr. Sanders:
Thank you for choosing a GORE-SORBER® Screening Survey.
The attached package consists of the following information (in duplicate):

+ Final report
» Chain of custody and analytical data table (included in Appendix A)
» Stacked total ion chromatograms (included in Appendix A)

Please contact our office if you have any questions or comments conceming this report. We
appreciate this opportunity 10 be of service to Sandia National Laboratories, and look forward
to working with you again in the future.

Sincerely,
W.L. Gore & Associates, Inc.

o ¥ Sy~

Jay W. Hodny, Ph.D.
Associate

Attachments
cc: Andre Brown (W.L. Gore & Associates, Inc.)

I\MAPPING\PRGJECTS110960025\020606R.DOC

ASIA » AUSTRALIA « EUROPE « NORTH AMERICA

GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc.
GORE-TEX and GORE-SORBER are registered trademarks of W. L. Gore & Associates, Inc,
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GORE-SORBER® Screening Survey
Final Report

Non-ER Drain & Septic
Kirtland AFB, NM

June 6, 2002

Prepared For:
Sandia Nationa} Laboratones
Mail Stop 0719, 1515 Eubank, SE
Albuquergue, NM 87123

W.L. Gore & Associates, Inc.

Written/Submitted by: M %
Jay W. Hodny, Ph.D., Project Manager i vy

Reviewed/Approved by: ) q
Jim E. Whetzel, Project Manager

Analytical Data Reviewed by: .
Jim E. Whetzel, Chemist

1:\"MAPPING\PROJECTS\10960025v020606R. DOC

This docurnent shail noi be reproduced, except in full, withour writien approval of W.L. Gore & Associates

ASIA + AUSTRALIA « EUROPE - NORTH AMERICA

GORE-SORBEFR and PETREX are registered service marks of W, L. Gore & Associates, Inc.
GORE-TEX and GORE-SORBER are registered frademarks ot W. L. Gore & Assotiates, Inc.



2of6

GORE-SORBER® Screening Survey
Final Report

REPORT DATE: June 6, 2002 AUTHOR: JWH

SITE INFORMATION

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM
Customer Purchase Order Number: 28518
Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX

FIELD PROCEDURES

# Modules shipped: 142

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

Field work performed by: Sandia National Laboratories

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

# Modules Not Returned: 1

Date/Time Received by Gere: 5/17/2002 @ 2:00 PM; 5/24/2002@1:30PM By: MM
Chain of Custody Form attached:

Chain of Custody discrepancies: None

Comments:

Modules #179227, -228, and -229 were identified as trip blanks.

Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field.
Module #179231 was not returned.

Modules #179230, 232, and 233 were returned unused,

GORE-SORBER is z tegistered trademnark and service mark of W. L. Gore & Associates
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GORE-SORBER® Screening Survey
Firal 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 1SO Guide 25, "General Requirements for the Competence of
Calibration and Testing Laboratories", third edition, 1990.

Instrumentation consists of state of the an 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 dint, soil, and ground water by the insertion/retrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance:

The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two
instrument blanks, a sorber containing 5ug BFB (Bromofluorobenzene), and a method blank are
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or
trip blanks. Standards containing the selected targel 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 identification of target compounds is determined
by 1} the presence of the target ion and at least two secondary ions; 2) retention time versus reference
standard; and, 3) the analyst's judgment.

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded
fifteen (15) days from the date of analysis.

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection
Instrument ID: #2 Chemist: JW

Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1)
Deviations from Standard Method: None '

Comments: Soil vapor analyles and abbreviations are tabulated in the Data Table Key (page 6).
Module #179091 was returned and noted as damaged, o 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 wrademark 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 measnrement traceability and instrument performance are reproducible and accurate for the
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments: ‘

This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a
variety of attenuation factors during migration away from the source concentration to the
module. Thus, mass levels reported from the module will often be less than concentrations
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported
on the modules compare favorably with concentrations reported in the soil or groundwater
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations
on the site, matrix data should reveal the same pattern, and vice versa). However, due to a
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be
achieved.

Soil gas signals reported 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 {o 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 blarnks remain
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may
indicate potential impact to modules other than the contaminant source of interest.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associztes
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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 1on chromatogram.
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface.
UPEs observed early in the chromatogram are considered to indicate the presence of more
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids.

Project Specific Comments:

+ Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial
number of each module is incorporated into the TIC 1dentification (e.g.: 123456S.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 & Associales
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GORE-SORBER® Screening Survey
Final Report

KEY TO DATA TABLE
Non-ER Drain & Septic, Kirtland AFB, NM

micrograms {per sorber), reponied for compounds
method detection limit

below detection limit

non-detect

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

benzene

toluene

ethylbenzene

m-, p-Xylene

o-xylene

combined masses of undecane, tridecane, and pentadecane (C11+C13+C15)
(Diesel Range Alkanes}

undecane

tridecane

pentadecane

combined masses of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene
1,3,5-trimethylbenzene

1,2 4-trimethylbenzene

cis- & rans-1,2-dichloroethene

trans-1,2-dichloroethene

cis-1,2-dichloroethene

combined masses of naphthalene and 2-methyl naphthalene
naphthalene

2-methyl naphthalene

methy! t-butyl ether

1,1-dichloroethane

chloroform

1:1,1-trichloroethane
1,2-dichloroethane
carbon tetrachloride

trichloroethene
octane
tetrachloroethene
chlorobenzene
1,4-dichiorobenzene

unexposed mip blanks, travels with the exposed modules
QA/GC module, documents analytical conditions during analysis

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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GORE-SORBER® Screening Survey Chain of Custody

r— For W 1. Gore & Associates use only
' Production Order # _100600P5%
————
bLORE 7|
Lreatve Jechhologee:
Woricwidty

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

J00 Chesapeake Boulevard » Elkion, Maryland 2192] « Tel: (410) 392-7600 » Fax (410} 506-4780

Instructions: Customer must compleie ALL shaded cells

Customer Name: SANDIA NATIONAL LABES Site Name- NON-ER I)&A]N-r SEFTIC
Address: ACCOUNTS PAYABLE MS0154 Sne Address:  ¥IVEZND AFB, NM
P.0.BOX 5130 i eTtAMD
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
| FAX: Sov-289.-. 21 Cusiomer P.O. #: 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation 135 #of TripBlanks 7
#179087 - #179144 {14 ,39087 - % J29y3Y | Total Modules Shipped: 142 Pieces
#179150 - 4179233 #1.79.035 - ¥ 103913} | Total ModulesReceived: - |2~ Pieces
# ¥ #.119439 - # Total Modules Installed; 135 Pieces
# # ¥ 1394492 - #1799 | Serial# of Trip Blanks (Client Decides) ' | #
J ¥ fagife - Faug) | * 11223 A #
_~ - # # - # 1 # |#
) - ¥ # # # # 4§
# ¥ # S # # #
# # # - # # # #
# # q # # # # #
Prepared By: CTLU%W A « # # | #
Verified By lpdss nse 7&&/ # # A
Installation Performk/d By: e Installation Method(s) {circle those that apply):
Name (please print); G R £ v~ TANA Slide Hammer Hammer Drili Auvger
Company/Affiliation: _< ad (. /a)rn | Other: 6 S oy trle B
Installation Start Date and Time: 4’/,; _/c z los (57 : AN PM
Insiallatien Compieie Date and Time: C/é/a - 9490 ! : @ PM
Retrieval Performed By: Total Modules Retrieved. Fieces.
Nzme (please print): A SEEAT B Ui TANA Total Modules Lost in-Field: Fieces
Company/Affiliztion:] s L’//U ~ Total Unused Modules Rewurned: . Pieces
Retrieval Start Date and Time: ; / 873 z_ { ! : AM PM
Reurieval Complete Date and Time: ! / : AM PM
Relinquished By =y~ Date | Time | Received By;__M.LEE__M&AﬂC___ Date Time
Affiliation: W.L. Gore & Assugals%lncﬂ - ol 24 ) Affiliation: Samgin ! ER A-b-01
7 I Relinguished By _MM_&-M% Date 1 Time | Received By Date Time
ﬁ_afﬁhanon. el35 5-14-07| L 53| Affilistion: — —
Relinguished By Date | Time | Keceived B}*W’ - Date Time
Efﬁ]iation | l Affiliation: W.L G();e & Associglet, 1 >/ 0. /-}/OD

GORE-SORBER ® Screening Surveyis a regisiered service mark af WL Gore & Associares, Inc. FORM 8R.8
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GORE-SORBER® S creening Survey Chain of Custody

—\ : For W.1. Gore & Associalés use only
Production Order # 10960025

S .

GORES

Creavve Techrologres

== W.L.Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard » Elkion, Marviand 2192 « Tel: (410) 392-7600 » Fax (410} 506-4780

Instructions: Customer musi complete ALL shaded cells

Custorner Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0152 Siie Address: IV 2N AFE, NM
P.0.BOX 5130 et 2TiAID
ALBUQUERQUE NM 87185 U.S.A. Pioject Manager: MIKE SANDERS
Fhone: 505-284-3303 Customer Project No.:
FAX: . Sov-2gd9.26&I1( Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules {gr Installation 135 # of Trip Blanks 7
# 179087 - #179144 j A 152 = # 719787 | Total Modules Shipped: 142 Pieces
4179150 - #179233 | # RA130 .- #iK L1l i | Total Modules Received: | & =2 Pieces
4 -4 i - ¥ Total Modules Installed, | 3 S Pieces
# - # # t ,Senal # of Tnp Blanks (Client Decides) | #
. o # H ~ # #
™\ # # 3 1# #
" # # - # |# 8
# # # - # # -#
# # # - # # #
# # 1 4# - # # #
Frepared By: Cﬁ.ﬁ’lw\-—‘—— LA #i #
Nerified By: Z{/Lg@d %{:ﬁ/ # #
Installation Performljd By: U Installation Method(s) (circle those that apply)
Name (please print): & 2¢ 307 £ Cand T A A H Slide Hammer Hamnmer Drili Auvger
Company/Affiliation: _< a2 /p) An Other; 6{"/&’4"‘55
Instaltetion Stant Date and Time: ,]4/‘4 5/0 - {n&ys™7 : @) PM
Instaliztion Complete Date and Time: 5/@/‘3 T W54 e ! : EMD PM
Retrieval Performed By: Total Modules Retrieved: 1 ‘f Pieces
Neme (please print): (A CSSTET 3 Uit rA~ A Total Modules Lost in Field: Pieces
Company/Affiliation:] gN{’//u ~— Total Unused Modules Returned: i__ Fieces
Retrieval Siart Date and Time: ;/8/3 z / AM PM
Retrieval Complete Date and Time; / / : AM PM
Relinguished By R Ui Date | Time | Received Bye— YWMle, Samdouvs Date Time
Affiliavion: W.L. Gore & Assoc/ate;; Inc. G- bo | Affliation—Seun dia ;| 133 3-9-0f
Relinguished By _M% Date Time | Received By Date Time
-y, sffiliation: - Sendva NL 135 5-3i-0110935 Affiliation:—
‘Relinguished By Date | Time | Received By /4?’/,?1 e 02 Date Time
u‘afﬁ]ialiov Affilianon: W.L. Gért & Associates, Clnc oA ALY ) e
GORE-SORBER ® Screening Survey is o repisiered service mark of W.L. Gore & Associates, inc. FORM 8R.8

10801



GORE-SORBER @& Screening Survey is ngmena' service mark of WL, Gore & Associatas, Ing

FORM 29R.1
&/13/G)

GORE-SORBER?® Screening Survey SITENAME & LOCATION
Installation and Retrieval Loy
!
et of 8
EVIDENCE OF LIQUID
HYDROCARBONS (LPR) | MGDULE IN
LINE MODULE # INSTALLATION RETRIEVAL o1 ‘WATER
P DATE/TIME DATE/TIME HYDROCARBON ODOR (check one) COMMENTS
(Check as appropriare)
LPH | ODOR | NONE | YES | NO
43, 179129 zg,'ég@,_ {H2815-10-2c2 10 47 Vo2l /G- €€ - 1
44, 179130 ~ Jed37 < -10-02 )0 5) ¥ |
45, 179131 _ (442l 5-10-02 1083 c2S/tsv-l )
46. 179132 lefd( : 2
47.- 176132 / [cof |5-1c-02, 11208 X 3
4s. 179134 28 oz 090S[E=10-01 |2 43 Veg2fesed- | 7]
49. 179135 o9 iz g4 T <
50. 179136 ! 9285-19~0%. )1D5 T2
51. 179137 o3y Lesk ™ =
52. 179138 oM Lest N <
53. 179130 Jorg 15 18-01 | |32 03(/5_@4- 2.
54. 179140  Jozb| Losi / =
55. 179141 Jede]| Lesk 4
56. 175142 Je2El8-10-02 7343 D \
57. 179143 HBE | 5-10-0z , II 36 Z1ef 829X~ 2
E 179144 ek L =
" | 176150 <o - 4.
tao, 179151 N JISE]5-1e-02 11354 ¥ !
61. 179152 zy'_g/a(_ ORI -1 02 072492 b/ 5ps-
62. | 179153 0522 § 5
63. 179154 2oy 3
64, 179155 A3 2
65. 179156 OFALIS-14-07V [ 032 | 4 4
66. 179157 0726| ositk 010979 PB2/GS - | 4
67. | 179156 5524 N !
68, 179159 74 2
69. 179160 o748 L 2
70. 17916) /ST |05-14-02 ) O 2R /il — | ]
71, | 179160 /et ' 2
72. 179363 Ji1o 4
73. 179364 114 2
4. 179165 ifzo ~ £
75. 179166 Hel|05-H-17, 1123 N Gl
76, | 179167 j22desi4-2L ff ok HonjepdZ- | 2
1. 179162 {230 ) "] 3
8. 175168 J237 4
79. 179170 j 2421402V 112 3) v, !
20, 179171 jEzols 1460 - BE Y w32/t | 4
- 179172 13 78 6917 il 2
82. 179173 /332, 085! Z
. 8%. 179174 J240| N opeh N f
ENEEEGSE V4235 Wy 0319 l AOZE/E N

D55 swE (63
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ANNEX C
DSS Site 1034
Soil Sample Data Validation Results



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: Collins ORG/MS/CF0#: 6133/1089/CF032-03
SMO PROJECT LEAD: Herrera SAMPLE SHIP DATE: 8/25/2002
EDD
ARCOC LAB LABID PRELIM DATE FINAL DATE EDD ONQ BY
605728 GEL G67794A 10/24/2002 X X JAC
605720 GEL 67794B 10/24/2002 X X JAC
NAME . DATE
CORRECTIONS REQUESTED/RECEIVED: ), PaQarctas  Nll14loa.
PROBLEM# 5306 il
REVIEW COMPLETED BY/DATE: ). CoQorcias _ 1\ 14100,
FINAL TRANSMITTED TO/DATE: .
; SENT TO VALIDATION BY/DATE: Comn Wloa (A
RUSH VALIDATION REQUIRED EST. TAT:
VALIDATION COMPLETED BY/DATE: e GArs

TO ERDMS OR RECCRDS CENTER BY/DATE:

Gana  Conn

COMMENTS:

;mﬂ:gg, 13119/6
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Analytical Quality Associates, Inc.
616 Maxine NE
Albuquerque, NM 87123
Phone: 505-209-5201
Fax: 505-299-6744
Email: minteer@aof.com

DATE:
TO:
FROM:

MEMORANDUM

12/04/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605728, 605729
GEL SDG # 67794 and 87798
Project/Task No. 7223.02.03.02

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

Summary

The samples were prepared and analyzed with approved procedures using methods SW-846
6010 (ICP-AES metals), SW-846 7471/7470 (Hg), SW-846 8012A (total CN) and SW-846

7186A

(hexavalent chromium).

Problems were identified with the data package that resuited in the qualification of data.

ICP-AES — Metals Batch # 204452 (Sam 12 through -0

Selenium was detected in the CCB at a value > DL but < RL. The sample results for
67794-015, -017 and —019 were detect, < 5X the blank value and will be qualified “J,
B3".

Sample 67794-012 had an arsenic value < 5X RL. The difference between the
sample result and the duplicate resuit was > RL. All associated sample results were <
5X RL (excluding 67794-013, -015, -016 and —018) and will be qualified “J*.

The duplicate RPD for chromium (40%) and lead {(45%) was > QC acceptance criteria
(35%). All associated sample results were > 5X RL and will be qualified "J".

ICP-AES — Metais Batch # 204455 (Sample 67798 =010)
Chromium was detected in the MB at a vakuie > DL but < RL.

Sample 67798 —010 had a value > DL, <RL and < 5X the blank value and will be
quatified “J, B".

Hexavalent Chromium - Batch #205618 (Sample 67794-012)
The MS %R (63/71%) were < QC acceplance criteria (75-125%). Sample 87794-012
was non-detect and will be qualified “UJ, A2".



Hexavalent Chromium — Batch # 204193 (Sa 98-0

Sample 67798-009 was received by the laboratory and analyzed after the holding
time had expired but within 2X the holding time. The sample result was non-dstect
and will be qualified "UJ, HT".

Data are acceptable 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 and as follows:

Sample 67794-015 was received in a broken container in a Ziploc bag. It is not
known what affect this will have on the data and therefore, no data will be
qualified.

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 foliows:

ICP-AES — I ch # 20445 mples 677 2 through —022

Selenium was detected in the CCB at a value > DL but < RL. All associated sample
results (excluding 67794-015, -017 and —019) were non-detect and will not be
qualified.

Chromium was detected in the EB at a value > DL but < RL. All associated sample
resuits were > 5X the biank values and will not be qualified.

ICP- - B 4 Sam 17 1
Barium, cadmium and arsenic were detected in the CCB at vaiues > DL hut <RL. The
sample results were non-detect and will not be qualified.

Hexavalent Chromium -~ Batch # 204193 (Sample 67798-009)
Hexavalent chromium was detected in the CCB at a value > DL but < RL. The sample

result was non-detect and will not be qualified.

Total Cyanide — B 206136 (Sample 67794-022
Total cyanide was detected in the MB at a value > DL but < RL. The sample result
was non-detect and will not be qualified.

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/1.CSD) Analyses

All Analyses: The LCS/LCSD met QC acceptance criteria.



Maftrix Spike (MS) Analysis

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

|CP-AES — Metals Batch # 2 5 (Sample 6779 10
The sample used for the MS was of similar matrix from ancther SNL SDG. No data
will be qualified as a result.

CVAA-Hg Batch # 204420 (Sample 677 1 ‘
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.

Totatl Cyanide (Batch #205123) and Hexavalent Chromium (Batch # 205618/204193)
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.

Replicate Analysis

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

ICP-AES — Metals Batch # 204452 (Samples 67794-012 through -02

Sample 67794-012 had an arsenic vatue < 5$X RL. The difference between the
sample result and the duplicate result was > RL. Sample 67794-013, -015, -016 and -
018 had vaiues > 5X RL and will not be qualified.

ICP-AES —~ Metals Batch # 204455 (Sample 67798 —010}
The sample used for the replicate was of similar matrix from another SNL SDG. No

data will be qualified as a result.

CVAA-Hg Balch # 204420 (Sample 67798-010)

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

Total Cyanide (Batch #205123) and H a mi Batch # 205618/204193

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

ICP Interferance Check Sample (ICS)

ICP-AES (Ali batches): The ICS-AB met QC acceptance criteria.
All Other Analyses: No ICS required.

ICP Serial DHution

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



ICP-AES — Metal # 2 S (Sample 677 10
The sample used for the serial dilution was of sirilar matrix from another SNL SDG.
No data will be qualified as a resuit.

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,

Al Other Anajyses: No dilutions were performed.

Other QC

All Analyses: An equipment blank and a field duplicate were submitted on the ARCOC. There
is however no “required” procedures for validating a field duplicate. No field blank was
submitied on the ARCOC.

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

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



Analytical

DATE:
TO:;
FROM:

Quality Associates, Inc.
616 Maxine NE

Albuquerque, NM 87123

Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

12/03/02
File

Linda Thal

SUBJECT: Organic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605728, -728 GEL SDG #67794, -98
Project/Task No. 7223.02.03.02

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

Summary

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

SVOC — Batch # 204423 (Sa 794-012 thro 22
The initial calibration had a correlation coefficient < 0.99 but > 0.90 for pyrene (0.682).
Sample 67794-012, -014, -015 and —020 had pyrene values > DL and will be qualified *J".

The CCV had a %D > 40% with a positive bias for bis(2-ethylhexyl)phthalate. All associated
sample results (exciuding sample 67794-012 and —19) had values > DL and will be qualified
“J.

The CCV had a %D > 20% with a positive bias for benzo(g,h,i)perylene {22%). Sample
67794-015 had a value > DL and will be qualified “J",

The MB had a bis(2-ethylhexyl)phthalate value > DL but < RL.. All associated sample resuits
(excluding sample 67794-012 and —19) had values > DL , < RL and < 10X the blank value
and will be qualified U, B" at the RL.

HE - Batch # 205512 (Sample 677 07

No MSD, LCSD or replicate was extracted with this batch. As there is no measure of
precision all the sampie results will be qualified “P2".

The sample had a value for tetryl > DL but < RL. The confirmation RPD was > 75% and
therefore the sample result witl be qualified “R".

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 except as follows: ‘

VOC
It should be noted that the sample Review and Receipt form indicated that the VOC

containers/vials had headspace. it is not known what affect this will have on the
samples and therefore, no data will be qualified.

SVOC, PC8s and HE
Sample 67794-015 was received in a broken container in a Ziploc bag. It is not known
what affect this will have on the data and therefore, no data will be qualified.

Calibration

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

VOC Batch # 2

Vinyl acetate had %D > 20% but < 40% in all the CCVs preceding the samples. All
associated sample results were non-detect and no data will be qualified.

Carbon disulfide had %D > 20% but < 40% in the CCV preceding sample 67794-008. The
sample result was non-detect and no data will be qualified.

VOC Batch # 204910
Carbon disulfide had %D > 20% but < 40% in the CCV preceding the samples. All associated

sample results were non-detect and no data will be qualified.

SVOC — Batch # 204423 (Sample 67794-012 through —022)
The initial calibration had a comelation coefficient < 0.99 but > 0.90 for pyrene (0.982). All

assaociated sample results (excluding sample 67794-012, -014, -015 and —020) were non-
detect and will not be qualified.

The CCV had a %D > 40% but < 60% with a positive bias for bis(2-ethylhexyl)phthalate
(40.4%). Sample 67794-012 and ~19 were non-detect and unaffected by a positive bias. No
data will be qualified. A
The CCV had a %D > 20% with a positive bias for benzo(g,h.i)perylene (22%). Ali associated
sample results (excluding 67794-015) were non-detect and unaffected by a positive bias. No
data will be qualified.

Several other compounds in the CCV preceding the samples had a %D > 20% but < 40%
(see DV worksheet). All associated sample results were non-detect and no data will be
qualified.

-Batch# 2 1 le g 5
The initial calibration had a correlation coefficient < 0.99 but > 0.90 for pyrene (0.982). The
sample result was non-detect and will not be qualified.

The CCV had a %D > 40% but < 60% with a positive bias for bis(2-ethylhexyl)phthalate
(51%). Several other compounds in the CCV preceding the samples had a %D > 20% but <
40% (see DV worksheet). The sample results were non-detect and no data will be qualified.



Blanks

All Analysis: All method biank (MB), equipment blank (EB) and trip blank (TB) acceptance criteria
were met except as mentioned above in the summary section and as follows:

VOC Batch # 204483
Sample 67798-004 (TB) had a 1,2-dichloropropane value > DL but < RL. All associated

sample results were non-detect and no data will be qualified.

SVOC - Batch # 204423 (Sample 677 12 through -0

The MB had a bis(2-ethylhexyl)phthalate value > DL but < RL. Sample 67794012 and -019
were non-detect and will not be qualified.

The EB had a diethylphthalate value > DL but < RL. All associated sample results were non-
detect and no data will be qualified.

Surrogates
All Analysis: All surrogate acceptance criteria were met.

internal Standards (ISs)
All Analysis: All intemal standard acceptance criteria were met.

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

Al Analysis: At MS/MSD acceptance criteria were met except as mentioned above in the summary
section and as foliows:

VOC Batch # 204910
No MS/MSD was reported for this batch. The LCS/LCSD met all QC acceptance criteria for
accuracy and precision. No data will be qualified.

SVOC — Batch # 204423 and 204661
Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 — 125%).
Using professional judgment, no data will be qualified.

SVOC - Batch # 204661 ‘
it should be noted that only 500ml (DF=2x) of sample was used for the MS/MSD. 1t is not
known what affect this would have on the extraction procedure and no data will be qualified.

PCB Batch # 204654

it should be noted that the sample used for the MS/MSD was of similar matrix from another
SNL SDG. Only 500m! (DF=2x) of sample was used for the MS/MSD. It is not known what
affect this would have on the extraction procedure. No data will be qualified.

Laboratory Control Samples (LCS/LCSD) Analysis
All Analysis: The LCS/LCSD acceptance criteria were met with the following exceptions:

VOC Batch # 204483 and 20491

The QC acceptance criteria for the LCS were met by the successful analysis of a second
source CCV.

It should be noted that no compound was associated with internal standard 1,4~
dichlorobenzene-d4. No data will be qualified as a resulit.



SVOC — #2 3 and 204661
it should be noted that no compound was associated with internal standard perylene-d17
data will be qualified as a result.

HE - Batch # 205512 (Sample 67798-007 (EB))
The LCS %R was slightly below QC acceptance criteria for 3-nitrotoluene and 4-nitrotoluene

(see DV shest). However, a MS was performed on sample 67798-007 and all the %Rs were
in criteria. There was no more sample remaining to perform a re-extraction. Using
professional judgment, no data will be qualified.

Detection Limits/Dilutions

All Analysis: All detection limits were properly reported. Samples were not diluted.
Confirmation Analyses

VOC and SVOC: No confirmation analyses required.

BCB: All confirmation acceptance criteria were met.

HE — Batch # 204698(Sample 67794-012 ugh
The sample results were non-detect and therefore no confirmation analysis was required.

Other QC

VOC: A trip blank, equipment blank and a field duplicate were submitted on the ARCOC. There
no “required” validation procedure for assessing field duplicates.
it should be noted that vinyl acetate is on the TAL for soils but not for waters.

SVOC, PCB and HE: An equipment blank and a field duplicate were submitted on the ARCOC.
There is no “required” validation procedure for assessing field duplicates.
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.



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

MEMORANDUM
DATE: December 04, 2002
TO: File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605728 and 605729
GEL SDG #67794 and 67798 Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation on the

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

Summary
All samples were prepared and analyzed with approved procedures using method EPA

900.0 {Gross Alpha/Beta). No problems were identified with the data package that
resulted in the qualification of data.

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

Holding Times/Preservation

All Analyses: Aill samples were analyzed within the prescribed holding times and
properly preserved with the following exception:

Sample 67794-015 was received in a broken container in a Ziploc bag. It

is not known what affect this will have on the data and therefore, no data

will be qualified.
Caiibration
All Analyses: The case narrative stated the instruments used were properly calibrated.
Blanks

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



Matrix Spike {MS) Analysis
The MS/MSD analyses met all QC acceptance e¢riteria.

Batch # 204950 (Sample 67798-011)
The sample used for the MS/MSD was of similar matrix from another SNL SDG.

No data will be qualified.
Laboratory Control Sample {LCS) Analysis
The LCS analyses met all QC acceptance criteria.
eplicates
The replicate analyses met all QC acceptance criteria.
Batch # 204950 11
The sample used for the replicate was of similar matrix from another SNL SDG.
No data will be qualified.
Tracer/Carrier Recoveries
No tracer/carrier required.
Negative Blas
Al 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 no
“required validation procedures for a field duplicate. 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.
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10A EPA SAMPLE NO.
IDENRTIFICATICN SUMMARY
3§ COMPONENT ANALYTES

‘ING LABOR Contract: N/A S

2.1 N/A SAS No.: N/A 8D3 No.: 677
Date(s) Analyzed: 10/04/02 10/07/02
Instrument ID (2): HPLCA

ID: 4.00{mm) GC Columi{2}: CN-UG-05 ID: 4.60 {(mmn)

ANALYTE

Tetryl

- . === mMEEEAEEERECEEE [ SEN I TTRAEEE | RS TS | S=mmE EmpEEkoEaaocEss | SIS

RT WINDOW -
CcoL| RT FROM TO |[CONCENTRATICN| &D

1| 12.47] 12.08| 12.65 0.042
2 | 20.88| 20.93] 21.23 0.45 | 971.4

page 1 of 1
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Seml-Velntlis Case Narrative

Sandis National Labs (SNLS)
DG 67794 ,95

Procedures Secuivelatiic Analysls by Gas ChromatographVMass Specirometer
Analytical Mathod: SW846 8270C
Prop Method: SWE4E 35508
Amalydcal Batch Number: 204423 ’
Prep Batch Number: 204422
Semmie Analvals

The foflowing sampios were analyzod uaing the analytical protocol as established in SWB46 8270C:

Sample ID Cliest ID
67794012 059903-002
67794013 059904002
67794014 059905-002
67794015 059906002
67794016 099907-002
67794017 059908-002
67794018 059910-001
67794019 059912002
67794020 059913-002
67794021 059914-002
67794022 059915-002
1200307670 SBLKO) (Blank)
1200307671 SBLKOILCS (Laborstory Control Sample)

Page 1 of 4



{dentified by & HP-SMS designation)

P HP.5MS 5% Pheayimethyisiloxme
_ HE-SMS designation)

P B ‘%Z?D

Similar to the J&W DB-5.623 with low bleed
J&W DB-5MS2 charsctesistics (identified by & DB-SMS2
desiguation)

Instramsut Configurstion

The samples reported in this SDO were snalysed on one or mors of the following instrument systeme. Instrument
systens are seferenced in the raw dets sad individual form hoadens by the Instrument ID dosignations listed below:

Instrument ID System Counlignration Chromstographic Columm

MSD2 HPGCSOUHPSHT3 DB-5MS2

MSD4 | [APSEIOHPSTI DB-SMS2

MSDS HPSS9O/HPI9T3 DB-5MS2

MSD? . HPSSOVAPST3 DB-5MS2

MSD8 HPGSSOIPS9T3 DR-SMS2
Crrtilication Statassrnt
* Whare the anafytical method has been performed under NELAP certification, the snalysis has mot all of the
recuinanents of the NELAC sisadard tnicss otherwise notad is the anslytical case narrative.
Bavicw Valldation:
GEL requircs all anglytical data 10 be verified by s qualified dats, validator. In addition, il data designated for CLP

e a third lovel validation upos completion of the dats package.

Pagndol 4



The matrix spiks recoverics for this SDO were within the eatablished sccepiance Limits, .

mmm
mmmmmmthw‘ﬂﬂnthm

MS/MED RPD Statesment
The reistive percont differences (RPD) botween cach MS and MSD were within the required

mﬂ-:ﬁmmm@mmwm%&b

HBolding Tine Specilications

All saraples in this SDG met the specified holding time requirements, GEL aszsigne holding times besed on the
sssocisted methodology that ssigng the date and tims from sample collection or sample receipt. Those holding
titmes expressed in hours aro calculstod in the AlphaL.IMS sysiem. Those boldiog tixoes exproswed a3 days expire st
midnight on the day of expiration.

Preparstion/Ansivtical Mathed Verification
All proceduecs were performed as stated in the SOP.

Sampls Dilutions .

None of the semples analyzed in this SDG required dilution,
Miscallsncons Inforalion:
Neaconlrmancs (NCR) Decutaenistion

No nonconformance report (NCR) was geserated Sor this SDG.

Munosl Integraiions
No manual integrations wers roquired for any data file in this SDG.
Svytem Confirmration
The lsboratory utilizes 8 HP 6390 Series gas chromatograph and 2 HP 5973 Mass Selective Detector, The
configuration is equipped with the slsctronic pressuce control. All MS inserfaces are capillary direct.
Chremntegraphic Colupans
. Chromatographic separstion of scmivolatilc corapooenis is accomplinbed Srough asalysis on one or mors of the

following columns (sll with dimeosions of 30 meters x 0.2 milimeters 1 and 0.25 micro film excepe JAW DB-
suszmuzsmmxupmm.ndo.samm:

Colomsy 1D Colmun Description

DB-5.625(5% Phemyl)-methyipolysiloxane
JawW {identified by s DB-3.625 designation on quantitation
reports and recomstrocied ion chromalograms)

Similer to the J&'W DB-5.625 wish low bived
characteristics (identified by a DB-5MS designation)

Alltech EC-S (SB-54) 5% Phomryl, 95% Msthylpolysiloxans
Page3ofd
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1200307672 05990300208 (Matrix Spike)
1200907673 059903-002MSD (Mazrix Spiks Duplicaic)

Procedures for proparation, analysis, and reposting of analytical dats sse documentod by Geoeral Enginsering 0
Lasharstories, o, (GEL) as Standard Operating Procedures (SOP).

Calibration Information

Due 10 the limited capacity of software we do not displary all of the current initial calibration files hare. If necossary,
a calibration Mstory will be insertad in the package prior 4 the appropriste Form 6.

Diphenrylamise has now supsrseded N-Nitroso-dipherylamins a8 8 OCC on Quantitation Reports, Initial Calibeation
Reports, Calibration Check Scandard Reporty, eic. Provious versions of EPA Method 5270 (prior 10 $270C) listed N-
Nitroso-diphenylamine as 2 CCC. However, as stated in EPA Mathod 8270C, Revision 3, Decexmber, 1996, Section
1.4.5, "N-Nitrosy-cliphcaylamine decompases itt the gas chwosmiographic ialet and cannot be séparated from
Dipberrylamine.” Studies of these two compouds st GEL, both indepondeat of cach other and together, show that
they not only cocluie, but also have ximilar uss species. N-Nitroso-diphenylamine snd Diphesrylamine will be
reported as Diphenylsmine on sil reports and forms.

Whea calibrations are pesformed fior Appendix IX compounds soms of the compouads may not be calibrsied exactly
sccording o the crileria in Method $270C. I the SRSD la grester than 1 5% or the correlation cocfficiont is loss that
0.99 them the analyte is queatitatod uaing the reaponss factor. If the snalyts is detecied thes the sample is rexmelyzed
for that sualyte on an instrument thet is complisst with the criteria in the meiiod,

Inliial Colibration
All initial calibeation roquirements have bees mes for tkis SDG.

CCV Requirements
All catibration verification standard (CVS, ICV or CCV) requirements bave been met for this SDG.

Onallity Conxel (00) Information

Surregute Recoveries
All the sTOgate recoveries were within the established acceptance criteda for this SDG.

Blamk Acceptaince

The blank containcd a bit of bis-2-ethrylkexyiphthelste at 2 concentration below the reporting limait. Several of the
associated samples also conztained hits of this soalyse, but st concentrations below the practical quantitation Emit.
Please note the “BJI” flags om the certificates of analysis.

1200307670

LCS Recovery Statemmt
mu«mwmmwmhnm“amuwmm

QC Sampie Dasignation
mmuqhmwmﬁ-mcmennhmmm
67754012 059903-002

MS Recovery Statscment
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GC/MS Volatils Organics
Sendia National Labs (SNL8)
SDGHK 67794
Mathod/Anslvsis Infor mation
Procedure: Volatile Ocganic Compounds (VOC) by Gas Chromatograph/Mass Spectrameter
Analytical Method: SWE46 8260A
Prep Method: SW846 5030A
Amlytical Batch Numher: 204483
Prep Batch Ntmber- 204482
Sample Analysis

The follo dmmmqmmmuﬂpdlommmmﬂemmmmm
using the methods referenced in the Analysis Information section:

Ssmple ID Climnt ID
67794001 059903-001
67794002 059304-001
67794003 059905-001
67794004 059906-001
67794005 059907001
67794006 059908-00]
67794007 059909001
67794008 059912-001
67794009 - 058913-001
67794010 059914001
67794011 059915-001
1200307822 VEBLKD0! (Blank)

SDG# 67794 -VOA
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1200307828 VBLKOILCS (Laboratory Canéral Sample)

1200307823 © VBLK0Z (Blwik)

1200307829 VBLKO2LCS (Labaratary Control Sample)

1200308582 VBLKO3 (Blank)

1200308583 . VBLKOSLCS (Laboratory Contral Sammple)

1200307825 * 059903-00IMS (Matrix Spike)

1200307827 059903-001MSD (Madbx Spike Duplicate)
Prepsrstion/Analyticel Method Verification
S0P Reference
L amoratete: a5 Suwied Operuing Tooouiies (SOB). The i dscuseed n s smmatve s been alyzed
accordance with GL-OA-E-026 REV S,
B L al the data files comprising the inical callbeation curve may not be Hisied o the inittal

calibration summary form. All calibeation files are lisied in the calibeation histoey report tn the *Sinndsed Data”
section.

Initial Calirstion
Al the iniilal calibration requiremenis were met

CCV Requirementy
All the continsing calibration verification (OCV) requirements were met.

Onality Control (OC) Information

Sarrogate Recoveries
Surrogaie recoveries, in all samples and quality candeal samples, were within the acceptance 1imits.

Blank Acceptance
Target analytes were not detected above the reporting limit in the blanks,

LCS Recowry Statement
ATl the required analyte recoveries in the Iaboraincy conirol samples were within the acceptance limits.

QC Bample Designation
The following sample was designaied for mairix spike analysis:
67794001 059903-001

M8 Recovery Stsiement :
All the required matrix spike recoverles were within the acceptance limits.

MAD Recovery Statemmnt
All the required matrix spike duplicate recoverles were within the accepimnce limils.

SDG# 67794 -VOA
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AEVISED

Btalement
The relative percent differences (RPD) between the mairix spike and mairix spike duplicate recoveries were within
the accepiance Hmiis,

Internal Standard (ISTD) Accsptance
mmw@m.mmsmmwmmmmmmmm

Technical Information

Holding Time Specifiontiony
All the samples were prepared and/or analyzed within the required halding ime period.

Sample Pressrvation and Integrity
All samples met (he sample preservation and integrity requirements.

Prepacation/Anslyticel Method Verificatica
All procedures were performed as stated in the SOP.

Ssmple Dilations
The samples in his sample delivery gromp/work arder did not require diltuflons.

Semple op/Ro-m
Rnigtlysmemlreqn.mfmsmphsmthhsunplegmpfwa&m

Migcsll Infrmadi

Nonconformunos (NCR) Documentation

A nonconfarmance report was not required for this sample delivery growp/work oeder,

Meanual In

Data files associated wi]l the initat calibration, continuing calbration check, and samples did not require manal
integrations.

Thefn]l xﬁ%m ed using an electramic dals referred (o as "virtual
o Was using an D as
packaging”. hmeﬂuimh:mmqnmynﬂdﬂcmcy ihe lfogmdmphgmnwmny
generade all daia packages electranically. The following change from “iradittonal® packages shouid be noted:

Analyst/peer reviewer initials and daies are not present on the electranic Mmu%mmum
are on the original caw data. These hard coples are iemporacy sored in the Iaboratory. An signature page
insecied after the case narrative of each elecironic package will indicaie the analys, reviewer, and report specialist
names sssoclaled with the generation of the data package. The data validator will always sign and dade the case
nareadive. Daia that are not generated electranically, and such as hand writen pages, will be scanned and Inserted
into the electranic package.

Sytem Confignration
The haboratory uiilizes the following GC/MS configurations:

Chromatographic Columns
Chromatographic separation of valatile companens {s accomplished (hrongh analysis on ane of the fnflowing
colummns:

SDG# 67794 -VOA
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Coloma ID
JEWl1
Jawz

Inltlnﬁt(:nﬁpntim
Instrument sysiems are reference in the caw data and individual form headers by the Insicument ID designations

Cohun-cbth

DB-624, 60m x 0.25mm, 1.4um
DB-624, 75m x 8.53mm, 3.0um

s

P&TTrsp
TrapC
Trap C
Trap K
Teap C
TrapK
TrapK
Trap C

below:
Instrument ID Systen Confignration Chromstographic Colnmn
VOAL HP6890/HP5973 J&EW1
VOA2 HP&890/HP5973 JEWI1
VOA4 HP5890/HP5972 Jawl
VAL HP5890/HP5972 J&wl
VOA? HP5890/HP5972 JEW2
VOAS HP6890/HP5973 JEWI
VOoAS HPG390/HP5973 JEW1
Cartification Statement
Where the analyiical method bas been performed under NELAP certification, the analysis has med all of the

requirements of the NELAC standard unless otherwise noted ia the analytical case namradive.
Review Validati

GEL requires all analytical data.ta be verified by a qualified data validator. bn addifion, all data designaied for CLP

or CLP-like packaging will receive a third level validaiion upon campletion of the data package.
The folkvwing data validator verified the information prossated in this case narrative:

Raviywer: CR\.N&- uggn Date - 21-0,

SDG# 67794 -YOA
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AEVISED

Radilochemistry Case Narrative
Sandis National Labs (SNLS)
Workarder 67794
Mcthod/Analysis Information
Batch Nomber: 205013
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 900.0
Sampic D CHent TD
67794012 059903-002
67794013 059304-002
67794014 059905002
6779401 5 059906-002
67794016 059907-002
GTT94017 059908-002
7794018 0593 10-00t
67794019 059512002
67794020 059913-002
67794021 059914-002
67794023 059915-002
1200308987 MB for batch 205013
1200308988 0599 15-002(6779540220DUT)
1200308989 - 059915-002(67794027MS)
1200308990 0599 15-00 6 TTO4029MSD)
1200308991 LCS for batch 205013
SOP Refcrence

Procedare for preparation. analysis and reporting of analytical data are controlled by General Engineering
Laboratories, Tnc. as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-001 REV.6.

Callhration Information:
Calibretion Information

All initial and contimiing calibration requirements have been met. The initial calibration was performed on June 12,
2002.

Standards Information
Standard solution(s) for these analyses are NIST traceable and nsed before the expiration date(s},

Samplec Geomeny
All connting sonrcos were prepared in the same peomeatry as the calibration standzrds.

ity C Info H

Blank Information
The blank volume is representative of the sample vokime(s) it this batch.

Designated QC
The following sample was vsed for QC: 67794022,



QC Information
Al of the QC samples met the requized acceptance limits.

Techuicnl Igformution;
All sample procedures for this szmple set were performed within the requized holding time,

Preparstien Information
All preparation criteria kave boen met for these unalynex.

Sample Ro-prep/Re-analysls
Nooe of the samples in this sample sst required voprep o Teanalysis.

Gross Alpha/Beta Preparation Information

High hygroscopic mit content in evaporated suxples can cxuse the aample mass to fhuctuate due 1o moisherc
absorption. To minimize thig interference, the salis are converted 1o oxides by heating the sample under s flame
until s dul) red color i5 obtained. The convarsion ¥ oxides stabifizos the sample weight and snsursy thet proper
alpha/bets efficionties are axsigned for sach ssnple. Volatile radictsotopes of carbon, hydrogen, tochnetiem,
polonium and uesinm ey be lost during sampls heating, sepecially 10 2 dull red hest. For this saaeple set, the
prepared planchet was counted for beta activity before being flamed. After Daming, the planchet was counted for
alpba sctivity. This scquence esuses the alphe count ran deie to record aver the bets coont ran data in Alphal ims,
therefore only the alpha count data will appsar on the instrument runlog.

Misceliansons Information;

NCR Documeatution

No NCR were generated far the preparstion or analysis of this sampla sen,
Onalificr information

Mmnua) quatifiers were not required.

Cortification Statwment ' |
Whete the snalytical method has been perfoemod under NELAF certification, the analysis has met all of the
rexuirements of the NELAC atandard valess otherwiso noted in the analytical case nwrative,

GEL requices all anstytical data to be verificd by a qualifics] data validator, In addition, all dsta Gesignated for CLP

or CLPulike packaging will receive n third level walidstion upon completion of the dats packags,
Tim faliowing data validster yerified dve oformation presepied In this este narrattve:

roviome, VB ONL  DRUUM v 10] 16102




Radischemistry Case Narmitive

Sandia Nativnal Labs (SNLS)
SDG 677%4-1
Methed/Analvsis Infurmatiop
Batch Mumbcer: 24950
Procedurc: Determination of Grass Alphu And Gross Non-Volstile Bota in Water
Analytical Mcthod: LPA 9010.0
Sample ID Client [D
07798011 059926-008
1200308804 MB for batch 204950
1200308805 059826-DDR(57169011DUP)
1200308806 059826-008(67T16911MS)
1200308807 059826-008(68716901 1 MSD)
1200308808 LCS for batch 204950

SOP Reference :

Proccdurds) for preparution, unalysis end reporting of una tytical duta arc controlled by Genersd Ungrincering
Lauborutorics, Inc. as Stndurd Opcrating Proccdurc(s) (SOP). The dats discusscd in this narmative has been unalyzed
in sccordance with GL-RAD-A-U01 REV.6.

ali iun Enf I
Calibration [nformation :
All initial and continuing cafibration requircments bave been met. The initiul calibration was porformed on
Junc 12, 2002,

Standurds Infermation
Stundurd solution(s) for these analyscs arc NIST treceable and nsed before the expirution ditefs).

Sumple Geometry
All counting sources werc prepared in the same goometry as the calibration standsrds.

Ouality Contrul (QC) Information:

Blank (nformativn
The blank volume is representutive of the sample volume(s) in this baich,

Designated QC
The following samphke was uscd for QC: 6716997 ). The QC samplc i from SNLS work ordcr 67169.

QC [nfurmativn
All of the QC semplcs met the requircd acecptance limits.

Technicul Informatisn:

Hulding Time
All sumple procedurces for this sample sct were performed within the required hokling time.

Preparation [nformativn
All properation criteris hove boen met for these enatyscs.

Sample Re-prep/Re-analysis
Nonc of the samples in this smmplc sct required reprep or roanalysis.



Gross Alpha/Beta Preparation Information

Mhywmmmawmmmmmwmdmmm

To minimizo this intcrference, tho salts arc convertod to oxides by bosting the saniple under a flame
unti) & dull red color is obtatned. The conversion to oxides stubilizes the sample weight and ensures that proper
alpha/beta efficiencies are assigned for cach sample. Volatile radicisotopes of carbon, hydrogen, kchnetiom,
polonium and cesium may be lost duting sample heating, espetially to a dull red heat. For this sample te1, the
prepared planchet was counted for beta sctivity before being flamed. After fiuning, the planchet was counted for
alpha activity. This scquence cavses the alpha count run data to record over the beta count rua data in Alphalims,
therefore only the alpha connt data will appear on the instrament rolog.

Misccliancong Information|

NCR Documentation
No NCR'’s were genersted for the preparation or analysis of this sample set.

Caciificotion Statement
Where the analytical mothod has been performed under NELAP certification, the sualysis has met all of the
requitoments of tho NELAC standard ualess otherwise noted in the analytical case nacrative.

Review Validation;
GEL requires all analytical data to be verified by a quatified desa validator. In addition, all data designated for CLP
or CLP-like packaging will receive a (hird kevel validatioo upon completion of the dats package.




AEVISER

GC/MA Volstile
Sandia National Labs (INLS)
ADO#67794-1
od/Anslvsis Informati
Procedure: Valaille Organic Compounds (V{)C) by Gas Chromasograph/Mass Spectrameder
Analytical Mefhod: SW846 32608
Prep Method: SWB46 50308

Analydical Batch Number: 204910

Eample Anslygis

The following client and quality contral samples were analyzed to complete this sample delivery group/waork order
using the methods referenced in the Analysis Information section:

Samph ID Clisat ID

57798601 058911001

67798002 - 059926001

67798003 059927-001

67798004 059916-001

1200308688 ~ VBLKOI (Blank)

1200308691 VBLKO1LCS (Laboratory Control Sample)

1200308692 VBLKDILCSD {Labaratocy Candrol Sample Duplicate)
SOP Rafaresnce

Procedure for preparatian, analysis mtlnpmlhgnhmlyﬂcal data are controlled by General Engineering
Labaratories, Inc. as Standard Operating Procedure (SOP). The data discussed in this naerative has been analyzed in
accordance with GL-OA-E-038 REV 6.

Calibration Informaticn
Due i software Jimitations, all the data Eles comprising éhe initial calibration cteve may not be listed on ke initial

calibration summary form. All calfbration flles are listed in the calibeation history repon in the "Siandard Data"
section.

SDG#6T794-1 -VOA
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Initial Calibration
AR the initial calibraticn requiremenis were met

CCV Requirem ents
All ihe continuing calibration verification (OCV) requirements were met.

Ouality Control (QC) Informuation

Surrogsie Recoveries
Seeragate recaverles, in all samples and quality conirol samples, were within the accepiance limiis,

Blank Accepiance
Target analytes were not deiecied above the reparting Timit in the hlank

QC Sample Designation .
Since the samples in this sample del gromp/work order fleld QC samples (Le.: trip blank, equipment bl
elc.}flhemnlyshohmnﬂxs]ﬂhmmummmmemqgmmx&rm&iminhbm:;
control sample (LCS) and Iabaratary canirol sample duplicate (LCSD) were analyzed for QC purposes.

LCB8 Recovery Stntement
All the required analyte recoveries in the Iaboratory control sample were within the acceptance Hms.

LCSD Recovary Staisment
All the required analyie recoveries in (he labaraiary canirol sample duplcale were within the acceptance limits.

LCS/LCED RPD Siutement

The relaiive percend differenc between the laharatory control sample and lsboratory control sarmple
duplicate recoveries mwil?nmceplmcelhﬂs. ‘ § '

Interaal Stundard (ISTD)} Accspiance
The internal standard responses, in all samples and quality contral sanaples, mef (he required acceptance criteria.

‘Tecknical Information

Holdiag Time Specifications
All the samples were prepared and/oc analyzed within the required hnlding time period.

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

Preparstion/Analytical Method Verification
Al procedures were pecformed as stated in the SOP.

Sample Diletions
The samples in this sample delivery group/work order did not requice dilutions.

Sample R " .
Re%smﬂrmmﬁrsmﬂahmkmphwm

Miscellsnocns Information

SDG#67794-1 -VOA
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BEVISEL

Nonconformance (NCR) Documentation
A nonconformance report was nof requiced for this sample delivery gronpiwoek arder.

Menual Int

egrations
Data fles assoclaed with the Inliial calibeation, confinuing calibration check, and samples did not reqetice manual
integrations.

'l'hefollmhg. lJCnnnmntl generaied elecicanic data peogram refecced “victual
was us ¢
hmeﬁm’lhhmmf;ﬂliry‘g::ltd'ﬂcmy the is(knhphgqsh:n“baml-ﬂy

gereraie 21l data packages electronically. The folowing change from “(radidomal” packages should he moted:

Analyst/peer reviewer initlals and dates are not present on {he electromic dada files. Presently, all initials and daes
are on the original raw daia. These hard copies are iemporary sioced in (he Iaboratory. An eleciranic signatere page
mmdmmememnmmxhekmmwmmmemmmmmnm

names assoclaled with the generation of the data The data validaor Wil always sign and date the case
narraiive. Dain that are nol generated , and such as hand writien pages, will be scanned and inserted
inta the electconic package.

Systam Configuration
The Iaboratory utilizes the following GC/MS configurations:

Chromuatographic Colomns
Clmnn.bglphlc separation of voladile compoments haccnmpﬂshedlhmghnnl}sh onane of the following

Colomn ID Colomn Description
J&W1 DB-624, 60m x 0.25mm. I 4wmn
Jawz DB-624, 75m x 0.53mm, 30um

Instrument Configaration
Inscument sysiems age reference In the raw data and individeal foem headers by the Instrament 1D designations
helow:

Instrum st ID System Configurstion Chromatographic Colamn P&TTrap
VOAL HPGROW/HP5973 J&W1 Teap C
VOA2Z HP6890/HP5973 J&w1 Trap C
VOA4 HP5890/HP5972 JEW1 Trap K
VOAS HPS390/HP5972 J&w1 TeapC
VOAT HPS890/HP5972 J&W2 Trap K
VOAS HP6890/HP5973 JeW!1 Trap K
VOAS HP6890/HP5973 Jewl Teap C

SDG#E7794-1 -VOA
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Cortificadion Statament .
Where the analyiical method has been performed under NELAP cextification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noled in (he analytical case narrative.

Review Validstion

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

The following dats validator verified the nformation pressted in this case narrative:

Wm&@&l\b Date: \0'1“01

SDG#67794-1 -VOA
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DSS SITE 1034: RISK ASSESSMENT REPORT

L. Site Description and History

Drain and Septic Systems (DSS) Site 1034, the Building 6710 Septic System, at Sandia
Nationat Laberatories/New Mexico (SNL/NM), is located in Technical Area-lil on federally
owned land controlled by Kirttand Air Force Base (KAFB) and permitted to the U.S. Department
of Energy (DOE). The septic system consisted of a septic tank connected to a single seepage
pit. Available information indicates that Building 6710 was constructed in 1958 {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 Albuquerque sanitary sewer
system (Jones June 1991). The old septic system line was disconnected and capped, and the
system was abandoned in place concurrent with this change (Romero September 2003).

Environmental concern about DSS Site 1034 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 operations.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
drainage lies approximately 1.2 miles south of the site and terminates in the playa just west of
KAFB. No springs or perennial surface-water bodies are located within 2 mifes of the site.
Average annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque
International Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site
is minor because the surface is flat or slopes slightly to the west. Infiliration of precipitation is
almost nonexistent as virtually alf of the moisture subsequentfy undergoes evapotranspiration.
The estimates of evapotranspiration for the KAFB area range from 95 to 29 percent of the
annual rainfall (SNL/NM March 19986). Most of the area immediately surrounding DSS

Site 1034 is unpaved with some native vegetation, and no storm sewers are used to direct
surface water away from the site.

DSS Site 1034 lies at an average elevation of approximately 5,374 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 fiow is thought to be to the west in this area
(SNL/NM March 2002). The nearest groundwater monitoring wells are approximately 1,300 feet
southeast of the site at the Mixed Waste Landfill. The nearest production wells are northwest of
the site and include KAFB-4 and KAFB-11, which are approximately 2.75 and 3.4 miles away,
respectively.

. Data Quality Objectives

The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for
Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October
1999} and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample

ALS-04MWPISNLO4rs5550. doc D-1 £40858.01 09/10/04 2:48 PM
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locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs cutlined the quality assurance {QA)quality control (QC)
requirements necessary for producing defensible anaiytical data suitable for risk assessment
purposes. The sampling conducted at this site was designed to:

s 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 1034 was effluent discharged to the environment from the
septic system at this site.

septic system

discharged to the

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample
DSS Site 1034 Potential COC Sampling Density Sampling Location
Sampling Area Source Locations {samplesiacre) Rationale
Soil beneath the Effluent 1 NA Evaluate potential COC

releases to the

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

DQo

Data Quality Objective.

bSS = Drain and Septic Systems.
NA = Not applicable.

The soil samples were collected at one iocation at DSS Site 1034 with a Geoprobe ™ from two
3- or 4-foot-long sampling intervals at the boring location. Sampling intervals started at 14 and
19 feet bgs in the single seepage pit boring. The soil samples were collected in accordance
with the procedures described in the SAP (SNL/NM October 1999} and FIP (SNL/NM November
2001). Table 2 summarizes the types of confirmatory and QA/QC samples collected at the site
and the laboratories that performed the analyses.

The soil samples were analyzed for volatile organic compounds (VOCs}), semivolatile organic
compounds (SVOCs), high explosive {HE) compounds, polychlorinated biphenyls (PCBs),
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide,
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site
laboratory (General Engineering Laboratories, Inc.) and the on-site Radiation 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).
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Table 3
Summary of Data Quality Requirements for DSS Site 1034
Analytical
Method® Data Quality Level GEL RPSD

VOCs Defensible 2 None
EPA Method 8260
SVOCs Defensible 2 None
EPA Method 8270
PCBs Defensible 2 None
EPA Method 8082
HE Compounds Defensible 2 None
EPA Method 8330
RCRA Metals Defensible 2 None
EPA Method 60C0/7000
Hexavalent Chromium Defensible 2 None
EPA Method 7196A
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 900.0

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and
equipment blanks.
2EPA November 1986,

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laborataries, Inc.
HE = High explaosive(s).

PCB = Polychlorinated biphenyl.

QA/QC = Quality assurance/quality contral.

RCRA = Resource Conversation and Recovery Act.

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

VOC = Volatile organic compound.

QA/QC samples were collected during the sampiing effort according to the Environmental
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of two
trip blanks (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
December 1999). The data validation reports are presented in the associated DSS Site 1034
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
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Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The
gamma spectroscopy results are presented in the CAC proposal.

The reviews confirmed that the analytical data are defensible and therefore acceptable for use
in the request for determination of CAC without controls. Therefore, the DQQCs have been
fulfilled.

lil. 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 1034 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 conceptual model for DSS Site 1034, 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 1034 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and any potential degradation products at DSS Site 1034,

.3 Rate of Contaminant Migration

The septic system at DSS Site 1034 was deactivated in the early 1990s when Building 6710
was connected to an extension of the City of Albuguerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the septic system
seepage pit at this site was therefore dependent upon the volume of aqueous effluent
discharged 1o the environment from this system when it was operational. Any migration of
COCs from this site after use of the septic system was discontinued has been predominantly
dependent upon precipitation. However, it is highly unlikely that sufficient precipitation has
fallen on the site to reach the depth at which COCs may have been discharged to the
subsurface from this system. Analytical data generated from the soil sampling conducted at the
site are adequate to characterize the rate of COC migration at DSS Site 1034.

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

The soil samples were collected at sampling depths starting at 14 and 19 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 (NMEDY} regulators and has
been used at numerous DSS-type sites at SNL/NM. The scil 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 1034 request for a determination of CAC without controls describes the identification of
COCs and the sampling that was conducted in order to determine the concentration [evels of
those COCs across the site. Generally, COCs evaluated in this risk assessment include ali
detected organic and all inorganic 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 heaith 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.

Nenradiological 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 nonradiological 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 1034. All samples were collected from depths greater than
5 feel 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 1034 were to the subsurface soil resulting from the
discharge of effluents from the Building 6710 septic system. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the
discharge was to subsurface soil, none of these mechanisms are considered to be of potential
significance as transport mechanisms at this site. Because the septic system is no longer
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active, additional infiltration of water is not expected. Infiltration of precipitation is essentially
nonexistent at DSS Site 1034, 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 DSS Site 1034 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiological analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to he degradable,
Transformations of these inorganic constituents couid include changes in valence
{oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to selenc-amino acids in plants). 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 biota, none of these
mechanisms are expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1034 are limited to 2-butanone, bis{2-ethylhexyl) phthalate, and
pyrene. Organic COCs may be degraded through photolysis, hydrolysis, and biotransformation.
Photolysis requires light and therefore takes place in the air, at the ground surface, or in surface
water. Hydrolysis includes chemical transformations in water and may occur in the soil solution.
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may
occur; however, biological activity may be limited by the arid environment at this site. Because
of the depth of the COCs in the soil, the loss of 2-butanone through volatilization is expected to
be minimal.

Table 6 summarizes the fate and transport precesses that can occur at DSS Site 1034. The
COCs at this site include both radiological and nonradiclcgical incrganic 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 1034
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
gquantitative 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 weil as the
relevant physical characteristics and properties of the site.

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

Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure
that compares the maximum concentration of the COC to an SNEL/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. For radioclogical COCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

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

Step 7. Uncerainties of the above steps are addressed.

V.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1034.
Section 1l presents a comparison of results to DQOs. Section Ill discusses the nature, rate, and
extent of contamination.

VI.3 Step 2. Pathway Identification

DSS Site 1034 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 nonradiclogicai and
radiclogical COCs is included because the potential exists to inhale dust and velatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nanradiological 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 1034 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 1034.

Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingesticn
Inhalation (dust and volatiles) Inhalation {dust)
Dermal contact Direct gamma
V1.4 Step 3. Background Screening Procedure

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

Vi4.1 Methodclogy

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 VI1.6.2. Only the COCs that were detected above the corresponding
SNL/NM maximum background screening levels or that de 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 1893). 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 to as background-adjusted radiological COCs.

Vig.z2 Resuits

Tables 4 and 5 show the DSS Site 1034 maximum COC concentrations that were compared to
the SNL/NM maximum background values {Dinwiddie September 1997) for the human health
risk assessment. For the nonradiological COCs, one constituent {cyanide) does not have a
quantified background screening concentration; therefore it is unknown whether this COC
exceeds background. Three constituents are organic compounds that do not have
corresponding background screening values.

For the radiologicai COCs, one constituent (U-235) has an MDA greater than its background
screening level.
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V1.5 Step 4. Identification of Toxicological Parameters

Tables 7 {nonradiclogical} and 8 {radiolcgical) list the COCs retained in the risk assessment and
the values for the available toxicological information. The toxicological values for the
nonradiclogical COCs presented in Table 7 were obtained from the Integrated Risk infermation
System (IRIS} (EPA 2003), 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 databases.

Dose conversion factors (OCFs) 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).

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

o 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 Support
Modeling the Impacts of Radioactive Material in Soil” {Yu et al. 1993b).

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section VI1.6.1 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 land-use
scenarios.

VI1.6.1 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. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000), as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure {RME) approach advocated by the RAGS (EPA 1989). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incrementat TEDE and cancer risk for individual exposure pathways. Further discussion of
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Table 8
Radiological Toxicological Parameter Values for DSS Site 1034 COCs
Obtained from RESRAD Risk Coefficients?

SFO SFinh SFay
CCC {1/pCi) {1/pCi) {g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 | 2.70E-07 A

Yy ef al. 1993a.

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

1/pCi = One per picocurie.

cocC = Constituent af concern,

DSS = Drain and Septic Systems.

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

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

SF, = Oral (ingestion) slope factor.

this process is provided in the “Manual for Implementing Residual Radioactive 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.

V962 Risk Characterization

Table 9 shows an HI of 0.00 for the DSS Site 1034 nonradiological COCs and an estimated
excess cancer risk of 5E-10 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 10 shows no quantified HI or estimated excess cancer risk for
the DSS Site 1034 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 2.0E-3 millirem (mrem)/year {yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997a), an
incremental TEDE of 15 mremfyr is used for the probable land-use scenario (industrial in this
case); the calculated dose value for DSS Site 1034 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 2.3E-8.

For the nonradiological COCs under the residential land-use scenario, the HI is 0.00 with an
estimated excess cancer risk of 2E-8 (Table 9). The numbers in the iable include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA {1991)
generally recommends that inhalation not be included in a residential land-use scenario, this
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Table 9

Risk Assessment Values for DSS Site 1034 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
cocC {(mglkg) Index Risk Index Risk
Inorganic
Cyanide [ 00602 [ 000 | — [ 000 ] -
Crganic
2-Butanone 0.00552 0.00 — 0.00 —
bis(2-Ethylhexyl) phthalate 0.0949 J 0.00 5E-10 0.00 2E-9
Pyrene 0.132 4 0.00 — 0.00 —
Total [ oo0 [ 7sE10 | o0oc | 2E9
aEPA 1989.
COC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA  =U.S. Environmental Protection Agency.
J = Estimated concentration.
mgrkg = Milligram(s) per kilogram.
- = Information not available.
Table 10

Risk Assessment Values for DSS Site 1034 Nonradiological Background Constituents

Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration® Hazard Cancer Hazard Cancer
cocC (mg/kg) index Risk Index Risk
Cyanide NC — - - -
Total | — | - [ Z l -
*Dinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989.
COC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA  =U.S. Environmental Pratection Agency.
mg/kg = Milligram(s) per kilogram.
NC = Not calculated.
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pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded
and for dust to be present in predominantly residential areas. Because of the nature of the tocal
soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows no
quantified Hl or estimated excess cancer risk for the DSS Site 1034 associated background
constituents under the residential land-use scenario.

For the radiological COC, the incremental TEDE for the residential land-use scenario is

5.2E-3 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 1034 for the residential land-use scenario is well below this
guideline. Consequently, DSS Site 1034 is eligible for unrestricted radiological release as the
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the
on-site receptor. The estimated excess cancer risk is 6.8E-8. 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 noted in OSWER Directive No. 9200.4-
18 “Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental Response,
Compensation, and Liability Act] Sites with Radicactive Contamination,” (EPA 1997a). This
summation is tabulated in Section VI.9, Summary.

V1.7 Step 6. Comparison of Risk Values to 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 nonradiologicat COCs under the industrial land-use scenario, the HI is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1988]). The estimated excess cancer
risk is 5E-10. NMED guidance states that cumulative excess lifetime cancer risk must be less
than 1E-5 (Bearzi January 2001); thus the excess cancer risk far this site is below the
suggested acceptable risk value. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential iand-use scenarios. Assuming the industrial land-use scenario, there is neither a
quantifiable HI nor an excess cancer risk for the nonradiological COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers are not rounded before the difference is determined and therefore may appear to be
inconsistent with numbers presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental Hl is 0.00 and the incremental
estimated excess cancer risk is 4.95E-10 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
COCs under an industrial land-use scenario.

For the radiological COC under the industrial land-use scenario, the incremental TEDE is
2.0E-3 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 2.3E-8.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.00,
which is below numerical guidance. The estimated excess cancer risk is 2E-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
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value. The incremental Hl is 0.00 and the estimated incremental cancer risk is 2.15E-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 components is
5.2E-3 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM “RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated excess cancer risk is 6.8E-8.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1034 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was imptemented in accordance with the SAP (SNL/NM October 1999) and FIP
{SNL/NM November 2001). The DQOs contained in these two decuments are appropriate for
use in risk assessments. The data from soil samples collected at effiuent 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 1034.

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 nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003},
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 Health
Effects Assessment Summary Tables {EPA 1997b), IRIS {(EPA 2003), Technical Background
Document for Development of Soil Screening Levels (NMED December 2000), Risk
Assessment Information System {ORNL 2003), or the EPA regions (EPA 2002a, EPA 2002b,
EPA 2002c). Because of the conservative nature of the RME approach, uncertainties in
toxicological values are not expected to change the conclusion from the risk assessment
analysis.

Risk assessment values for the 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 radiological 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
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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.

V1.9 Summary

DSS Site 1034 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include soil
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct garnma 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
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 5E-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 4.95E-10 for the industrial land-use
scenario. The incremental risk calculations indicate insignificant risk to human heaith for the
industriat 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 (0.00) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-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
incremental estimated excess cancer risk is 2.15E-9 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are
much less than EPA guidance values; the estimated TEDE is 2.0E-3 mrem/yr for the industrial
land-use scenario, which is much tower than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997a). The corresponding incremental estimated cancer risk value is 2.3E-8 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that resulis from a complete loss of institutional control is 5.2E-3 mrem/yr with an
associated risk of 6.8E-8. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefore, DSS Site 1034 is eligible for unrestricted radiological release.

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 (EPA 1997a). The summation of the nonradiological
and radiological carcincgenic risks is tabulated in Table 11.
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Table 11
Summation of Radiological and Nonradiological Risks from
DSS Site 1034, Building 6710 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 4.95E-10 2.3E-8 2.3E-8
Residential 2.15E-9 6.8E-8 7.0E-3

DSS = Drain and Septic Systems.

Uncertainties associated with the calculations are considerad 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.

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 1034. 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 1997c). The current
methodology is tiered and contains an initial scoping assessment which is followed by a more
detailed risk assessment if warranted by the results of the scoping assessment. Initial
components of NMED's decision tree (a discussion of DQOs, data assessment, and
evaluations of bioaccumulation as well as fate and transport potential) are addressed in
previous sections of this report. At the end of the scoping assessment, a determination is made
as to whether a more detailed examination of potential ecological risk is necessary.

ViI.2 Scoping Assessment

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

Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1034 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, bioaccumulation potential was not
evaluated.
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Vil.2.3 Fate and Transport Potential

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

Introduction

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

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

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, ¢r mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeoclogy of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. Qctober
1995); Workbook: Future UUse Management Areas 3, 4. 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this time,
all SNL/NM SWMUs have been tentatively designated for either industrial or recreational future
land use. The NMED has also requested that risk calculations be performed based upon a
residential land-use scenario. Therefore, all three land-use scenarios will be addressed in this
document,

The SNL/NM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index (HI},
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:

¢ Ingestion of contaminated drinking water

» Ingestion of contaminated soil

ALP-04 MW PISNLOA.rs 5550 .doc D-29 840858.01 09i10/04 2:458 PM



RISK ASSESSMENT FOR DSS SITE 1034 9/10/2004

Ingestion of contaminated fish and shellfish

s Ingestion of contaminated fruits and vegetables

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

« Ingestion of contaminated surface water while swimming

¢ Dermal contact with chemicals in water

+ Dermal contact with chemicals in soil

¢ Inhalation of airborne compounds (vapor phase or particulate)

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

Based upon the location of the SNL/NM 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/INM SWMU's, 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 1983),
risks resulting from immersion in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

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

ingestion of contaminated fish and shelifish
* Ingestion of contaminated fruits and vegetables

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

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

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

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. Ali 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 Crder 5400.5 for the evaluation of radioactively contaminated sites {DOE 1293).
The Nuclear Regulatory Cammission {NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il projects to compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2f or
http://web.ead.anl.gev/resrad/documentsy.
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Generic Equation for Calculation of Risk Parameter Values

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

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

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

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

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).

The evaluation of the carcinogenic health hazard produces a guantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by compariscn of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nenradiclogical carcinogens. The evaluation of the noncarcinogenic
health hazard preduces a quantitative estimate (i.e., the HI) for the toxicity resulting from the
COCs present at the site. This estimale is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard H! of unity (1). The evaluation of
the health hazard from radioactive compeounds produces a quantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to
determine compliance with regulations.

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

Soil Ingestion

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

CoxR=CF* EF* ED

I?
- BW x AT
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where:

It shoul

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

IR = Ingestion rate (mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration {years)

BW = Body weight (kg)

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

d be noted that it is conservatively assumed that the receptor only ingests scil from the

contaminated source.

Soil Inhalation

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

where:

C, * IR*EF+ ED* |V or 17, ]

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

IR = Inhalation rate (cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years}

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

PEF = particulate emission factor (m¥kg)

BW = Body weight (kg)

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

Soil Dermal Contact

where:

C xCEF*SA* AF * ABS * EF x ED

D‘l
‘ BW=* AT

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

C, = Chemical concentration in soil (mg/kg)
CF = Conversion facter (1E-6 kg/mg)
SA = Skin surface area available for contact (cm2/event)

AF = Soil to skin adherence factor (mg/cm?)
ABS = Absorption factor (unitless)
EF = Exposure frequency (events/year)
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ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) {days)

Groundwater Ingestion

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

_C,#IR*EF*ED

BW* AT
where:

I, = Intake of contaminant from water ingestion (mg/kg/day)

C,, = Chemical concentration in water {mg/liter [L])

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration {years)

BW = Body weight (kg)

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

Groundwater Inhalation

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

_C,*K*IR *EF*ED
m BW % AT

where:

I, = intake of volatile in water from inhalation (mg/kg/day)

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

K = volatilization factor (0.5 L/m?3)

IR, = Inhalation rate (m®/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x10-5 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 SWMUSs,
based upon the selected land-use scenarios for nonradiological and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses default values that are consistent with both regulatory
guidance and the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are suggested for
use for the various exposure pathways, based upon the assumption that a particular site has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2
Default Nonradiclogical Exposure Parameter Values for Various Land-Use Scenarios
Parameter I Industrial ; Recreational I Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency {day/yr) 25080 52 wkiyrya-b 350ab
Exposure Duration {yr) 25ab.c 30a.bsc 3gabe
70ab.c 70 Adulta.be 70 Adulta.be
Body Weight (kg) 15 Childa.be 15 Childa-.be
Averaging Time {days)
for Carcinogenic Compounds 25,5502b 25 55028 25,550 2b
(= 70 yr x 365 dayfyr)
for Noncarcinogenic Compounds 9,1252b 10,9503.b 10,950 &0
= ED x 365 dayfyr)
Soil Ingestion Pathway
Ingestion Rate {mg/day) 10088 200 Chitgat 200 Child ab
100 Adulta.p 100 Aduliab
Inhalation Pathway
15 Child? 10 Child?
Inhalation Rate (m%/day) 20ab 30 Adult? 20 Adult®
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor {m3kg) 1.36E92 1.36E94 1.36E97°
Water Ingestion Pathway
2.4a 2.42 2.42
Ingestion Rate (literiday)
Dermal Pathway
0.2 Childga 0.2 Chiida
Skin Adherence Factor (mg/cm?) D22 0.07 Aduita 0.07 Adul®
Exposed Surface Area for Soil/Dust 2,800 Childe 2,800 Child?
cm?iday) 3,300 5,700 Adult? 5,700 Adult?
|_Skin Adsorption Factor Chemical Specific [ Chemical Specific Chemical Specific

Technical Background Document for Development of Soil Screening Levels {(NMED December 2000).
PRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).

*Exposure Factors Handbook (EPA August 1997).
ED = Exposure duration.

EPA = U.S. Environmental Protection Agency.
hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

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

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter | Industrial | Recreational ! Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hriwk for 52 wk/yr 365 day/yr
Exposure Duration {yr) 25ab 3025 3028
Body Weight (kg) 70 Adultab 70 Adulteb 70 Adultab
Soail Ingestion Pathway
Ingestion Rate 100 mg/day* 160 mg/days 100 mg/day*
Averaging Time (days)
{(= 30 yr x 365 day/yr) 10,9504 10,9509 10,9504
Inhalation Pathway
Inhalation Rate (m3yr) 7,300d 10,950¢ 7,300d=
Mass Loading for Inhalation g/m? 1.36 E-5d 1.36 E-5¢ 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
kglyr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetatles & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA 0.25bd

Risk 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 1963).

eSNL/NM (February 1998).

EFA = U.S. Environmental Protection Agency.

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

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

yr = Year(s).
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e - National Nuclear Security Aaminisirauon
S I ‘% Sandia Site Office
A | E =4 P.0. Box 5400
T Albuguerque, New Mexico 87185-5400

AER 7 2001
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 ID No. NM589011518, dated January 14, 2005.

One 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) 845-6089.

Sincerely,

VR, \rege—

Patty Wagner
Manager

Enclosure




Mr. J. Bearzi (2)

cc w/ enclosure:

W. Moats, NMED-HWB (via Certified Mail)
L. King, EPA, Region 6 (Via Certified Mail)
M. Gardipe, NNSA/SC/ERD

J. Volkerding, DOE-NMED-OB

cC w/0 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
Betanakepf, SNL, MS 1087
P. Puissant, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141

APR

7 2005
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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 1Ds, 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 Laboratory (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.
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RPSD QC CROSS REFERENCE COC 605731
BATCH NO. 201342

STe & Sie Name SAMPLER |F# |ER SAMPLE ID SAMPLE DATE |WMATRIX JLAB TEST |
7034 [Bldg. 6710 SS 050003 J003 [6710/1034-SP1-BH1-14-8 . JI9-SEP-02 . JSOIL _ JGAMMA SPEC
1034 Bidg. 6710 59 059904 __|003 |67 10/1034-SP1-BH1-19-5 19-SE—P-02""'F"'391L"'_'_—‘GAMMA SPEC
1052 [Bidg. 803 5P 058905 __ 003 [803/1052-5P1-BH1-22-5 19-SEP-02___ JSOIL___JGAMMA SPEC
1052 Bidg. 803 SP 059906 {003 [803/1052-SP1-BH1-27-5 19-SEP-02 Lﬁf—m
276 F. Bidg. 529X Sump 058907 ___|003 [620/276-5P1-BH1-8-5 24-9_.__’Ep_"~oz SOIL_ |GAMMA SPEC
776 F. Bidg. 829X Sump 059908 |003 ]829/276-GP1-BH1-13-5 24.SEP.02 SOIL |JGAMMA SPEC |
1003 F. Bidg. 915/922 S5 059912 J003 19156-022/1003-SP1-BH1-27-S 24-SEP-02  JSOIL _ [GAMMA SPEC
1003 F. Bidg. 915/922 S5 0@913 003 [915-922/1003-SP1-BH1-33-S 24-SEP-02 SOIL_ JGAMMA SPEC
1003 F. Bidg. 915/922 S5 050914 |003 1915-022/1003-SP2-BH1-26-5 24-SEP-02 SOIL_ JGAMMA SPEC
1003 F. Bldg. 915/922 050915 |003 1915-022/1003-SP2-BH1-31-5 24-SEP-02 SOIL_ JGAMMA SPEC
o s [Tty [o0s [FRu A DE T BTES N T SN
1004 Bldg. 6969 55 059018 |003 [6969/1004-DF 1-BH1-13-8 20-SEP-02 SOIL_ JGAMMA SPEC |
1004 Bidg. 6969 55 58810 |003 |6069/1004-DF 1-BH1-8-5 20-SEP-02 SOIL JGAMMA SPEC |
1004 Bldg. 6969 SS 055920 [003]6966/1004-DF 1-BH2-1 20-SEP-02 iL  JGAMMA SPEC |
1004 Bidg, 6969 SS 059921 J003 |6969/1004-DF 1-BH3-8-5 20SEP-02 _ §SOIL | l__GAMMATPEE )}
1004 Bidg, 6969 55 055022 [003 [606O/I004-DF 1-BH3-136 ___ |20-8EP-02 SOIL_ JGAMMA SPEC |
1114 Bidg, 9978 DW 050023 |003[0076/1114-DW1-BHI-68 ___ J20-SEP-02 SOIL_ |GAMMA SPEC |
1114 Bkig. 9978 DW 050024 1003 ]0078/1114-DW1-BH1-11-5 23-SEP-02 SOIL_ JGAMMA SPEC |
376 __|F. Bidg. 620X Sump___|059631__ {001 |620/276-0P1-BH1BDU ______|24-SEP-02 TT__|GAMMA SPEC |







'

Nonconfor mance (NCR) Documentation
A noncosformance report was not required for this sample delivery group/work oeder.

2
Manusl Integrations

Data files assoclated with the initial calibration, continuing calibration check, and samples did not require mapsal
integrations.

Additional Comments :
The following package was generated using an electronic data processing program refesred to as "virtual

packaging®. In an effort 1o increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The followlng change from "traditional” packages should be noted:

Analyst/peer reviewer inltials and dates are not present on the electronic data files. Presently, all initials and dates
are on the original raw data. These hard coples are temporary stored in the laboratory. An electronic sigaatwre page
inserted after the case narvative of each electronic package will indicate the analyst, reviewes, and report specialist
names associated with the generation of the data package. The data validator will always sign and date the case
narrative. Data that are not generated electronically, and sach as hand written pages, will be scammed and inserted
inio the electronic package.

System Configuration
The laboratory utilizes the following GC/MS configurations:

Chromatographic Columns
Chromategraphic separation of volatile components is accomplished through smalysis on one of the following
columns:
Colutmm ID Column Description
Jawl : DB-624. 60m x 0.25mm, 1.4um
Jawz DB-624, 75m x 0.53mm, 3.0um
Instrument Configuration

Instrument systems are reference in the raw data and indtvidual form beaders by the Instrument ID designations
below:

Instrument ID System Configuration Chrometographic Column P& T Trap
VOALl HPGB/HPS9T3 Jawl TrapC
VOA2 HPG890/HP5973 J&wW1 Trap C
VOA4 HPSBOO/HPS972 JaW1 TrapK
VOAS HP5890/HPS972 J&W1 Trap C
VOA7? ~ HP5890/HP5972 JEW2Z Trap K
VOAS HPGE9/HP5973 J&W1 Trap K
VOAS HPG8O/HPS973 J&W1 TrapC

SDG#67794-1 -VOA
Page3of 4
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Where he analytical method bas been performed under NELAP certification, the analysis has met all of the
requirerents of the NELAC standard unless otherwise noted in the asalytical case nacrative.

Revicw Validasi

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 Jevel validation upon completion of the data package.

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

Reviewer: [_Qm&.&ﬁ&im Date: \O- ST

SDG#67754-1 -VOA
Page 4 of 4
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Organics Package Creation

This packege has been originally reviewed by Richard Bemar (10/172002 13:30)
This package has been peer reviewed by Debbie Smith (10/1572002 14:40)
This package has been packaged by LySandra Gathers (10¢182002 15:42)

“This roadmap has been edited by
Puckage Requirements
RawData | TICS | Standards Traceability
N - |N
Samples
exclude datafile sampleno | cllent-ld injdate injtime | sublist | commenis
O fchem/YOA1.i/093002v1 b/1d136.d | 67798001 | 059911001 | 01-0CT-2002 | 00:28 | 67794-1sub
O | rechem/VOALU093002v 1 b/1d137d | 67798002 | 059926-001 | 01-OCT-2002 | 00:54 | 67794-1sub
a fchern/VDAL.093002v Lb/1d138.0 | 67798003 | 059927-001 | 01-OCT-2002 | 0120 | 67794-1.5ub
O fchem/YOA1.4093002v1.1d139.4 | 67798004 | 059916001 | 01-OCT-2002 | 01:46 | 67794-Lsub
QC Samples
excluds datafile  sampleno cltent-id injdate | tnjtime | sublisi coraments
O Ichem/YOA LiM093002v1.b/1d12dlcs-3.d | 1200308691 | VBLKOILCS 30-SEP-2002 | 19:13 67794-1.«ub
0O fchem/VOA LiN93002vE W1d125.3.4 | 1200308692 | VBLKOILCSD | 30-SEP-2002 | 19:39 | 67794-1.3ub
sll samples
0 Jeher/VOA LiM93002vi bi1d128-3.4 | 1200308688 | VBLKOIL 30-SEP2002 | 2023 | 67794 Laub | Mol Q¢
LESALCSD
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QC Summary Reuort Dete: Octeher 17, 3002

Client = Sandis Natisnal Laborataries Page 1of S
MS-8756¢
P.0. Bex 5500
Albuquerquas, New Mexics
Coutset: Pamels M. Pulssant
Workerder; 67794
Barmname __NOMm le_ Qual Und D% Ra Anist  Date Time
Volatlls-GOMS Faderal
Bach 204483
QCI20B07TH28 LCS
1, 1-Dichloroethylens 50.0 434 ug’kg 87  ({75%-134%) RMB 09/27/02 08:11
Benzane 50.0 475wy 95 (BO%-120%)
Chlorobenzene 50.0 468 ughy 94 (32%-118%)
Toluene - ) 500 453 ug'kg 93 (T4%-115%)
Trichloroethylene 500 - 427 wkg 95 (30%-119%)
**Bromofluacobenzent 50.0 382 ug/kg 76 (69%-138%)
**Dibromofluoromethane 50.0 ' 458 ughy 92 (6T%-137T%)
**Toluene-d8 $0.0 w04 kg 81  (67%139%)
QCromeny  LCS : - .
1,1-Dichlococtirylene 50.0 419 ugig B4 (5% 1M%) 09/27/02 20:15
Benzens 50.0 . 462 ug’kg 92 (B0%-120%)
Chlorobenzene 50.0 47 wig 89 (B2%-113%)
Tolueae 50.0 44 whg 89 (T4%-115%)
Trichlorosthylene - : 50.0 M5  wug 89 (BO%-119%)
**Bromoflucrobenzene 0.0 ‘ : 47.5 ugkn 95 (69%-138%)
**Ditromoflooromethans 50.0 502 ug/kg 100 (67%-137%)
**Tolusne-d8 50.0 ‘485 ug/kg 91  {(6M%-139%)
QCl2003085%3  LCS .
1,1-Dicklorocthylens 50.0 402  ugkg 81 (75%-134%) 05/30/02 08:08
Banzene . 500 4.6 ug’kg 89 (B0%-120%)
Chlorobctizene 50.0 470 kg 94 (B2%-118%)
Toluone ‘ 50,0 471 uphg 94 (T4%115%)
Trichloroethylene ‘ 500 45,6 ugkg 89  (80%-119%)
+*Brexnd fluocobenzene 50.0 450  ughg 90 (59%138%)
**Dibomofisoromethane 50.0 © A6l uphg 2 (6T%-13T%)
**Toluens-1§ " 500 T 433 ughkg 87 (67%-13_9%)
QCI200307822 MB
L1, 1-Trichlorosthanc v NG ughg 09/27/02 09:45
1,12 2-Terachlorocthane U ND ug'kg
L1,23-Trichloroethane U ND ug’kg
),1-Dichlorocthane v ND ug’kg
I, 1-Dichioroethylene U ND ug/kg
1,2-Dichlorcethane U ND cg/ky
1,2-Dichloropropane U ND  ugks
2-Botanome U ND- ug/kg
2-Hexanone | u ND ug/kg
4-Mcthyl-2-pentancne U ND kg
Acetonc U ND vg'kg
Benzene u ND ug/kg
Bromodichloromethane u ND ug’kg
Bromoform u ND ug/kg
Bromomethane u ND uglkg

52




QC Summary

Workorder: 67794 ‘ © Page lof S

Pprmasme NOM Sample _Qual Qc Unls__RPD% _REC% Range Anist TDate Time

Bakch 204483

adadacccecacaccascEa
R33%8258E534%583455858

SREEEERRRENRRANRNNIANNS NEEMMMMMANMMNIINIMH

125 (69%-138%)
96 (67%-137%)
M (67%139%)

3
il
:

09/27/02 22:00

cccocCcaceEsscaccdgecacagaaoa
GEEE006E55585586885885888

53




QC Summary .
Page 30 5

Parmbame NOM Sample Qpal  QC Unjts RFD% REC% TRange Anlst Date Time

¢is-1,2-Dichlorocthylens

¢is-1,3-Dichioropropyicnc

trans-1 2-Dichloroethylene -

trang-13-Dichlorupropylens
**Bromafluorobenzene 500
** Ditvomofluoromethane 500
**Toluene-dS 500

QC1200208352 MB

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroetiume

1,1,2-Trichloroethane

1,1-Dichdorocthane

1,1-Dichlomsthylens

1,2-Dichloroethane

§,2-Dichloropropane

2-Butanone

2-Haxanone

4-Methyl-2-pentancos

Acetone

Benzene

Bromodichloromethane

g
C!GC;CCC!C!GCC

120 (69%-138%)
29 (SM4-137%)
94 (67%139%)

05/30/02 09:41

Vinyl chlaride

Xylenes (roml)
cis~1,2-Dichloroetirylens
cis-1,3-Dichloropropylene

§55555545444933555555566549835855 LEE55555655555
SpRfssiiiiablatinnRinniendiaiiie §a3858saEEtes

CC‘C‘.CCG‘:GCGGCCCCGGC_CGC‘.CGGGCCGCCC‘GC




Woerkorder: 67794

QC Summary

Pags dof &

Parmname NOM Sam ual Un RFD% _REC*% Ra Anlst  Date TYime

Volatile-CC/MB Federal

Batch 204483

rang-1,2-Dichlarethylene &) ND ugp'kg

wana-1,3-Dichlocopropy! u ND ug/kg
**Brotollucrobenzene - 500 6.7 ugkg 125 (69%-138%)
*sDibromafivoromethans 300 477 ughg 9%  (67%-137%)

**Toluene-d8 500 40 “uglkg M (6T%-13996)
QCI120030782% 67794001 PS

1,1-Dichlocoethylens 500 u ND 389 ug/L 78 (55%-128%) 092802 03:39

Benzene 500 U ND 419 T 84 (33%-113%)

Chlgrobenzene 50.0 u ND EZA | ul. M (53%-116%)

Toluene 5090 ) ND 385 /L T (56%113%)

Trchloroethylens 50.0 u ND 3917 ugd. 79 (54%-119%)
**Bromofluoroberzens 50.0 60.7 505 ug/L 101 (69%-138%)
**Ditvomofiuoromethane 50.0 49.0 50.0 wplL 100 (67%-137%)

“+Tohene-d8 500 466 46,0 ug/l 9 (67%-139%)
QCL200307417  6TI940OL PSD
1,1-Dichlorocthylene 50,0 U ND 82 ug/l 0 18 (0%-21%) 09/28/02 04:05
Benzens 50.0 u ND 415 ug/l. 1 33 {0%-17%)
* Chlorobenzene 00 U ND 158 uh 4 7 (0%-21%)

Tohiene 30.0 u ND 12 ug/L 3 5 (0%-25%)

Trichlomethylene 400 4 ND 39 ug/l, 2 ] {0%-25%)
**Bramofiuorobenzene 500 60.7 49.3 ug/L 99 (69%-138%)
**Ditwomefiveromethane 300 4.0 499 ug/L 100 (67%-137%)

**Tolueno-d8 50.0 46.6 45.6 wp/l 91 (67%-139%)

Notes: ‘

RER is calculated at the 95% confidence lovel (2-sigma).

The Qualifiers in this report sre defined as follows:
*  Recovery or %WRPD not within acceptance limits and/or spikc amourt not compatible with the sample or the duplicate RPD's are not applicable where ¢

*
»

E I T =T -

Indicates analyte is & surrogate compound.
The anaiyte was found in the blank shove the effective MDL.
Holding time was excooded
Estimated value, the analyte concentration fell 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 not derected below this concentration. For Organic and Inorgamic anatytes the rosult is bess then the effective MDL. 1
" Presamptive evidence that the apalyte i3 1ot prescnt. Plcase sce namative for farther information.
Presumptive evidence that the analyts is not preseat. Please see nacrative for further infromation.
Uncertain identification for gamma spectroscopy.
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Workordar: 6774

QC Summary
Page S5of 5

Parmname NOM Sample Qual QC Unity  RPD% __ REC% Range Anist Date Time
N/A indicates that spike recovery Limlts do not apply when sample concentration exceeds spike cone. by o factor of 4 or more.
* The Relative Percent Difference (RPD) obtrined from the sample duplicate (DUP) Is evaluated against the acoeptence eriteria when the samplc is greater than

five times (5X) the comtract Tequited detection fimit (RL). In cases where either the sample or duplicate vatoe is less than 5X the RL, & control limit of +/-
the  RL is used to cvaluate the DUP result.

For PS, PSD, and SDILT rusalts, the values listed are the measured amoants, ot finsl conoenirations.

Where the analytical method hag 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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QC Summary Revort Date: Octeber 18, 2002
Client : Sandis Natioas) Laborateries Page 1of 2
MS.0756 : .
P.0. Box S800
Albuquerque, New Mexica
Contact: Pamels M. Pulssant

Werkordw: 67N

Parmoame NOM Sample_Qual oc Units RPD% REC% __ Range Aujst _Date Ttme
Volatle-GC/MS Fadersl ' '
Baich 204910
QCI200308681  LCS
), Dichlocoetirylene 50.0 . 43.0 v/l 86  (78%-140%) RMB (930/02 19:13
Benzene 00 415 ug/L 95 (TB%-119%)
Chilorobenzene 500 ' . 500 gl 100 (82%-120%)
" Toluene 00 494 ug/L 95 (63%-133%)
Trichloroethylens : 500 . 4.5 ug/L 95 (80%-123%)
**Bromofiuorcbenzene 30.0 ’ 4179 /L 9  (67%-136%)
“*Dibrome fluoromethane 50.0 49.7 ug/L 99 (E2%-148%)
**Toluene-d8 300 462 /L 93 (58%-139%)
QCI200308592  LCSD o
1,1-Dichloroethylena 50.0 424 ugll 1 85 (0%-30%) 04/30/02 1939
Benzcae 50.0 9.7 /L 0 93 (0%-30%) )
Chlorobenzene 0.0 49.5 /L 1 9% (0%-20%)
Toluene ' : 300 - 441 /L 1 o8 (0%-30%)
Trichlorocthylene : 508 41.1 g/l i 94 {0%-30%)
*+Bromoflucrobenzene 50.0 ‘ 494 ugll 99 (67%-138%)
*sDitromofluoromethane 500 497 ug/l 99  (62%-148%)
“*Toluenc-d8 500 : 463 wgL 9 (58%-139%)
QCL200308638 B
1,1,)-Trichloroethane U ND ug/L 09/3002 21:23
1,1,2,2-Tetrachlorosthans V] ND gl
1,1,2-Trichloroethane U ND ug
1,1-Dichloroethaere 4] ND ug'lL
1,1-Dichloracthylone u ND gL
1,2-Dichlorocthane u ND ug’l
1,2-Dichloropropane U ND ugL
2-Butanone u ND ug/l
2-Hexanooe U ND ug'L
4-Methyl-2-pentsnone U ND wl
Acstone U ND ug'L
Benzcoe U ND ug/L
Bromodichloromethane U ND ug'L
Bromoform - U ND ug/L
Bromomethane U ND ug/L
Carbon disulflde u ND ug/L
Carbon tetrachloride U ND ug/L
Chloroberszenc é) ND ug/l
Chioroethane U - ND ugl
Chloroform u ND ugll
Chlcromethane U ND ug/L
Dibromochloromethane U ND ugl
Etirylbenzene 1) ND ugl
Methylene chlocide - u ND ug/L




C Summ

Workorder:  §7798 . . . Page Zof 2
Parmname NOM Sample Qual QC Units RPFD% REC% Range Anbst Date Time

<5

£

%
cecccocaccec

133 (67%-136%)
95  (62%-143%)
95 (38%-139%)

**Bromoflucrobenzene 0.0
**Dibromofiooromethane 50.0
**Tolene-d8 50.0

885285555355
£E48484808888

Notes:
RER Is calculated at the 95% confidence level (2-4igma).
The Qualifiers in this repory are defincd a3 follows:

*  Recovery or %RPD not within scecptance limits andfor spike amount not cosipatible with the sample or the duplicste RPT¥s arc not applicable where d
Indicatcs nnulyte is 8 RuTORALE compound.

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

Holding tme was excceded

Estimated value, the analyte concentration fell sbove the effective MDL, snd below the effective PQL

The response between the confirmation column and the primary column is >40°%4D

The anatyte was analyzed for but not detcered below this concentration. For Organic and Inorganic analytes the result is iess than the cffoctive MDL. ]
Presumptive cvidence that the mnatyle is not present. Please soc narmative for further information.

Presumptive evidence that the analyte is not present. Please gec narative for farther infromation.

Uncertain identification for gamma spectroscopy.

X CcY=g2o

WA indicates that spike recovery limits do not apply when sample concertration cxceeds spike cor. by a factor of 4 or more,

# The Relative Percent Difference (RPD) cbtained from the sample duplicate (DUP) is evaluated against the scceptence criteria when the sarmple is grester than
five times {5X) the contract required detection limit {RL). In cases where either the sample or duplicate value it less than 5X the RL, a contro] limit of +/- -

the  RL isused to evaluate the DUF result.

Foe PS, PSD, snd SDILT resulis, the values listed are the measured amounts, not final concantrations.

Wbemthcnnalyncalmthodhasbeenpafmnndundermmﬁcam&e amlymhunmdlol‘ﬂw
requirements of the NELAC stendard unless qunhﬁad on the QC Summary.
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Semi-Volatile Case Narrative

Sandia National Labs (SNLS)
SDG 67794

Method/A ualysis Information
Procedure: ‘Semivolatile Analysis by Gas Chromatograph/Mass Spectrometer
Anslytical Method: SW846 8270C '
PropMethod: SW846 3550B
Analytical Batch Number: 204423
Prep Batch Number: 204422

Sample Analysis

The following sampics were analyzed using the apalytical protocol as established in SW846 8270C:

Sample ID Client ID

67794012 © 059903-002
67794013 059904-002
67794014 059905-002
67794015 059906-002
67794016 059907-002
67794017 ~ 059908-002
67754018 059910-001
- 67794019 059912-002
67794020 059913-002
67794021 059914-002
67794022 059915-002
1200307670 SBLKO] (Blank) _
1200307610 SBLKO1LCS (Laboratory Control Sample)
Page 1 of 4
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1200307672 059903-002MS (Matrix Spike)
1200307673 . 059903-002ZMSD (Matrix Spike Duplicate)

" Prepsratlon/Analytical Method Verification

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

Calanl

Due 1o the limited capacity of softwarc we do not display all of the current initial calihrauon files herc Ifnecessary,
a calibration history will be inserted in the package prior to the appropriate Form 6.

Diphenylamine has now superseded M-Niroso-diphenylamine as x CCC on Quantitation Reports, Initial Calibration
Reponts, Calibration Check Standard Reparts, 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 inlet and cannot be separated from
Diphenylamine." Studies of these two commpounds at GEL, both independent of cach 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 exacdy
according to the criteria in Method B270C. 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 reenalyzed

for that analyte on an instrument that is compliant with the criteria in the method.
Initial Calibration
All initia] calibration requirements have been met for this SDG.

CCY Requirements
All calibration verification standard (CVS, ICV or CCV) requirements have bgen met for this SDG,

Quality Contro! (QC) Information

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

Blank Acceptance
The blank contained hits of targer analytes below the reporting limit; however, there were no hns in the associated
samples, The data will be reporied as is.

12003075670

LCS Recovery Statement
The laboraory 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:
67794012 059903-002

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

Page 2 of 4
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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 each MS and MSD were within the required acceptance limis.

Internal Standard (]S'I‘D) Acceptance
The internal standard 1esponses were within the cequired acceptance criteria for all samples and QC.

Technijcal Information:

Holding Time Speclfications '
All samples in this SDG met 1the specified holding time requirements. GEL assigns holding times based on the
associated methodology that assigns the date and ime 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 generaled for this SDG.

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

System Confignration

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 capillary direct.

Chromatographic Colustins

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 ID and 0.25 micron film except J&W DB-
5MS82 which is 25 meters x 0.20 mm ID and 0.33 micron film);

Column ID Column Description.

DB-5.625(5% Phenyl)-methyipolysiloxane
J&EW {(identified by a DB-5.625 designation on quantitation
' zeports and reconstrucied fon chromatograms)

Similar to the J&W DB-5.625 with low bleed
J&W DB-SMS characteristics (identified by a DB-5MS designation)
Alltech - EC-5{SE-54) 5% Phenyl, 95% Methylgolysiloxane
Page 3of 4
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Phenomenex

. J&W DB-3MS2

Instrument Configuration

- The samples reported in this SDG were analyzed on ane or mare of the following instrument systems. Instrument -
systems are referenced in the raw data and individual form headers by the Instrument TD designations listed below:

(identified by a HP-SMS designation)

HP-5MS 5% Phenylmethylsiloxane (identified by a

HP-SMS designation)

~ ZB-5 5% Pheny! Polysiloxane {idenlified by a ZB-5

designation)

Similar to the J&W DB-5.625 with low bleed
characteristics (identified by a DB-5MS2
designation)

Instrument ID B | System Configuration . Chromatographic Column
MSD2 HP6890/HP5973 | DB-5MS2
MSD4 HP68SO/HP3973 DB-5MS2
MSD5 HP6890HP5973 DB-5MS2
MSD7 HP6890/HP5973 DB-5MS2
MSD8 HP6890/HP5973 DB-SMS2

Certification Statement

* Where the analytical method has been performed under NEL AP 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 Jevel validation upon completion of the data package.

f’;e\'iewer: _{@n /HG»M B-f/lﬁt

Date:

io{22 {02

Page 4of4
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Semni-Volatile Case Narrative -

Sandia National Labs (SNLS)
SDG 677941

Method/Analvsis lnforﬁagg' n
Procedure: Semivolatile Analysis by Gas Chromatograph/Mass Spectrometer
Analytical Method: ~ SWE46 8270C
Prep Method: : SWg46 3510C
Analytical Batch Number: 294661
Prep Bawch Numbey: 204660

Sample Analysis
The follawing samples were analyzed using the analytical protocal as established in SWg46 8270C:

Sample ID Client_m

67798005 059926-002

1200308140 SBLXKO! (Blank) |
1200308141 SBLKOILCS (Laboratory Control Sample) |
1200308146 059926-002MS (Matrix Spike)}

1200308147 059926-002MSD (Matrix Spike Duplicate)

PreparationfAnalvtical Method Verification

* Procedures for preparation, analysis, and reporting of analytice] data are documented by General Engineering
Laboratories, Inc. (GEL) as Standand 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 neccssary.
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, Inilial 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 inlet and cannot be separated from -

Page 1 of 4
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Diphenylamine.” Studies of these two compounds a1 GEL, both independent of cach other and together, show that
they not only coelute, but also bave similar mass spectra. N-Nuroso-dxphenylmm and Dlphcnylammc 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 10 the criteria in Method 8270C. I the %RSD is greater than 15% or the comelation coefficient is less that
0.99 then the analyie 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 eriteria in the method.

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

CCv Requiramems .
All calibration verification standard (CV 5. ICV or CCV) requirements have been met for this SDG.

uality Control _Infor tion

Surrogate Recoveries '
All the suttogate tecoveries were within the established acceptance criteria for this SDG.

Blank Acceptance
The blank(s) analyzed with this SDG met the established acceptance criteria.

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

QC Sample Deslgnation
The following sample analyzed with this SDG ‘was chosen for matrix spike analysns
67798005 059926-002

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

Interpal Standard (A5TD) 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 lime requirements. GEL assigns holding times based on the
associated methodology that assigns the date and time from sample collection or sample receipt. Those hoiding

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 Veriflcation
All procedures were performed as stated in the SOP.

Page 2 of 4
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Sample Dilutions
None of the samples analyzed in this SDG required dilution.

Nonconformance (NCR} Documentation '
Na nonconformance report {NCR) was gencrated for this SDG.

Manuai Integrations
No manual integrations were required for any data file in 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 clkeetronic pressure control. All MS interfaces are capillary direct.

Chromategraphic Columns

Chromatographic scparaEiOn of semivojatile compoﬁcnts 15 accomplished through analysis on one ar more of the
following columns {all with dimensions of 30 meters x 0.23 millimeters ID and 0.25 micron film except J&W DB-
5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron film):

Column 1D ’ : Column Description |

: DB-5.625(5% Phenyl)-methylpolysiloxane
&w ' (identified by a DB-5.625 designation on quantitation
reports and reconstructed ion chromatograms)

' ‘ Similar to the J&W DB-5.625 with low blecd
J&W DB-5MS. ' characteristics (identified by a DB-SMS designation)
Alliech - ‘ EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane
ce (identified by a HP-SMS designation)
up ‘ HP-SMS 5% Phenylmethylsiloxane (identified by a
' - HP-5MS designation)
S ZB-5 5% Phenyl Polysiloxane (identified by a ZB-S
Phenomenex designation)
Similar to the J&'W DB-5.625 with Jow bleed
J&W DB-SMS2 . : characteristics (identified by a DB-SMS2
designation}
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 [D designations listed below:

Instrument TD ' System Conﬁguraiion Chromatographic Column
MSD2 : HP6390/HP5973 DB-5MS2
Page3 of 4
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MSD4
MSDa
- MSD7
M3Dg

- Certification Statement

* Where the anelytical method has been performed under NELAP certification, the analysis has met all of the

 HPGBO0/HPS9T3

HP&8%/HPS9T3
HP6890/MHPSS73
HP&8S0/HPS973

DB-5M52

DB-5MS2

DB-5MS52
DB-5MS2

requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validetion:

GEL requites all analytical data to be verified by a qualified data vatidator. In addition, &ll data designated for CLF

of CLP-like packeging will receive a third level validation upon completon of the data package.

Reviewer: g’lM l{am‘m)f ‘

Date: _iof22fee
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L CASE NARRATIVE
for
HEO%?SE\S\E(ES%;E(W ~ Sandia National Laboratories
ARCOC-605728
SDG#67794A
ARCOC-605729
SDG#67794B
Case No. 7223.02.03.02

October 22, 2002

Laboratory ldentification:

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

Summary:

Sample receipt

Sandia collected twenty-two soil samples and eleven aqueous samples on
September 19, 24, and 25, 2002, The samples arrived at General Engineering
Laboratories, Inc., (GEL) Charleston, South Carolina on September 26, 2002, for
environmenta} analyses. Cooler clearance {(screening, temperature check, etc.) was done
upon Jogin. 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 4.0 and 5.0°C, as measured from the
temperature control bottles.

Soi] sample ID 059906-002 from ARCOC-605728 was received broken inside the
ziploc bag. Client was notified and instructed GEL to proceed with analysis. Sample ID
059926-006 from ARCOC-605728 was received out of holding for Hexavalent

GENERAL ENGINEERING LABORATORIES
‘ P O Box 30712 « Charleston, SC 29417 - 2040 Savage Road « 26407
(843) 556-8171 « Fax (843) 766-1178

al’rinwdonhcycledwu. . f]/




Chromium analysis. This was the aquecus equipment blank for Hexavalent Chromium.
Client was contacted regarding the issue, and an NCR was generated.

The samples were screened according to GEL Standard Operating Procedures
(SOP) EPI SOP $-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 PDate Rec’d by Lab
605728 67794A 24 09/19/02,09/24/02, }09/26/02
09/25/02
605729 677948 9 09/24/02 09/26/02
‘The laboratory received the following samples:

Laboratory ID Description

ARCOC-605728:

67794001 059903-001

67794002 059904-001

67794003 059905-001

67794004 059906-001

67794005 059907-001

67794006 059908-001

67754007 059909-001

67794012 059903-002

67794013 059904-002

67794014 059905-002

67794015 059906-002

67794016 059907-002

67794017 059908-002

67798001 059911-001

67798002 059926-00 1

67798003 059927-001

67798005 059926-002

67798006 059926-003

67798007 059926-004

67798008 059926-005

67798009 059926-006

67798010 059926-007

67798011 059926-008

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

a Printed on Recyclod Paper.




ARCOC-605729:

67794008 059912-001
67794009 059913-001
67794010 059914-001
67794011 ' 059915-001
67794019 059912-002
67794020 059913-002
67794021 059914-002
67794022 059915-002
67798004 059916-001

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:
Custody was maintained for the samples.
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.

Edith M. Kent

Project Manager

GENERAL ENGINEERING LABORATORIES
P O Box 30712 « Charleston, SC 29417 « 204D Savage Road » 29407
(843) 556-8171 » Fux (843) 766-1178
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GC/MS Volatile Organics
Sandia National Labs {(SNLS)
‘ SDG# 67794

Method/Analysis Information

Procedure: Volatile Organic Compoumis_ (VOC) by Gas Chromalngraﬁthass Spectrometer
Analytical Method: SW845 8260A | |

Prep Method: SW846 5030A

Analyﬁcal Batch Number: 204483

Prep Batch Number: 204482

Sample Analysis

The following client and quahty control samples were analyzed to complele this sample delivery groupMork order
using the methods referenced in the Analysis Information section:

Sample ID Client 1D
67794001 . 059903-001
67794002 059904-001
67794003 059905-001
67794004 058906-001
67794005 059907-001
67794006 059908-001
87794007 059909-001
. 87794008 059912-001
87794009 059913-001°
67794010 059914-001
67794011 059915-001
1200307822 ' VBLKO1 (Blank)

SDG# 67794 -VOA
Page 1 of 4
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1200307828 VBLKOILCS (Laboratary Control Sample)
1200307823 VBLK02 (Blank) | |
1200307828 VBLKOZLCS (Laboratory Control Sample)
1200308582 VBLKO3 (Blank)

1 200308553 VBLKO3LCS (Laboratory Conlrui Sample)
1200307825 059903-001MS (Matrix Spike) '
1200307827 055903-001MSD {Matrix Spike Duplicate)

Pre arqtio‘n)'An Ivtical od Verification

SOP Reference

Pracedure for preparalion, ana]ysxs and reporting of analytical data are controlled by Generai Engineeting
Laborataries, Inc. as Standard Operating Procedure {(SOP). The data discussed in this narrative has been analyzed in-
accordance with GL-OA-E-026 REV B.

Calibration Informatiog ' _
Due lo software limitations, all the data files comprising the initial calibration curve may not be listed on the initia}

caiibration surmary form. All calibration files are listed in the calibration hlslmy Teport i the "Standard Data"
section. . :

Initia} Calibration
All the igitial calibration requirements were met,

CCV Requirements
All the continuing calibration verification (CCV) requirements were met.

uality Control Informatio

- Surrogate Recoverles

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

Blank Acceptance
Target analytes were not detected above the reportlng limit in the blanks.

LCS Recovery Statement :
All the required analyte recoveries in the laboratory controf samples were within the acceptance limits.

QC Sample Designation
The following sample was designated for matrix spike analysis:
67734001 0538503-001 ‘

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

MSD Recovery Statement
All the required malrix spike duplicate recoveries were within lhe acceptance iimits.

SDG# 67794 -VOA
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S!MSD RPD Statemnent '
The relative percent differences {RPD) between the matrix spike and matrix splke duplicate recoveries were within
the acceptance limits.

Internal Standard (ISTD) Acceptance :
The internal standard responses, in all samples and quality control samgples, mei the required acceplance crileria.

Technical Information

Holding Time Specifications
All the samples were prepared and/or analyzed within the required holdmg time period.

Sample Preservation and I.niegrlty
All samples met the sample preservation and i mtegnly requirements.

' Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP.

Sample Dilutions ' _ '
The samples in this sample delivery group/work order did not require dilutions.

Sample Re-prep/Re-analysls
Re-analyses were not required for samples in this sample grouplwork order,

Miscellaneous Information

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

Manual Inlegrations

Data files associated with the initial calibration, continuing calibration check, and samp!es did not require manual
integrations.

Additional Comments

The foliowing package was generaled using an electronic data processing program referred to as "virtual -
packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems 10 eventually
generale all data packages electronically. The following change from "traditional™ packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates
are on the original raw data. These hard copies are temporary stored in the Jaboratory. An electronic signature page
inseried after the case narcative of each electronic package will indicate the analyst, reviewer, and report specialist
names associated with the generation of the data package. The data validator will always sign and date the case
narrative. Data that are not generated electronically, and such as hand written pages, will be scanned and inserted
into the electronic package.

System Confjguration
The laboratory utiiizes the following GC/MS configurations:

Chromatographic Columns
Chromatographic separalion of volatile components is accomplished through analysis on one of the following
columns:

SDGH# 67794 -VOA
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t ' ‘Column ID Column Description
' ' Jawl1 __ DB-624; 60m x 0.25mm, 1.4um

J3W2 ‘ DB-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 designations

belaw:

Instrument 1D Systgm Conﬁguratign Chromatographic Column P & T Trap
VDAL HPEBOVHPSO73 1&WI Trap C
voaz HP6890/HP5073 J&W1 Trap C

VOA4 HP58O/HP5972 - J&WL Trap K
VOAS. . HPSBSOHPSSTZ JEW! " TmpcC
VOAT HP5890/HP5972 O jewz " TrapK
VOAS. HPGRIO/HP59T3 - Jawl " TrapK
VOA9 HP6890/HP5973 JEWL | Trap C

Certificati nStatemeﬁt

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

Review !g]ida!jgg'

GEL requires all analytical data to be verified by a qualified data validator. In addition. all data designated for CLP
ot CLP-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:

Reviewef; ( 2);..&.; Q&ﬂ Date: !gg -3

SDG# 67794 -VOA
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Qrgankes Package Creation

This package has been originally reviewed by Richard Bomar (93072002 12:13)
This package has been peer reviewed by Crystal Stacey (101172002 15:48)
This package has been packaged by LySandra Gathers (1042172002 10-00)

This roadmap has been ¢dited by ‘

Package Regulrements .

Raw Data | TICS | Standards Traceability

N N

Samples

exclude datafile sampleno clent-1d injdste injtime | sublist comments
a IchenﬂVOAl.WmOzvl.bllc'Sﬁﬂ.li 767']94001 059903004 | 27-SEP-2002 | 1:50 67794,5ub

a fchem/VOALIDI2I02v1b/1cS16.d | 67794009 | 059913001 | 27-SEP-2002 | 15:52 | 67794.5ub

a fehem/VOALEO92702v1, 0/ 1e517d | 67794010 | 059914001 | 27-SEP-2002 | 16:22 67794,5ub

a fchem/VOALIN2702v 1L/ IS 180 | 67794011 | 059915004 | 27-SEP-2002 16152‘ 67794.5ub

a fehem/VOALL092702v LY/ 1c509.d | 67794002 | D59904-004 | 27-SEP-2002 | 12:19 —67794.§uh

Qa IchanQAl.iJU‘)?_‘IUZvaIIcSIO‘d 67794003 05990§-ODI 27-SEP-2002 | 12:50 67T79%4.ub

a feher/VOAT092702v1 b/ icSL1d | 67794004 | 059006-001 | 27.SEP-2002 | 13:20 677194 5ub

Qa ehem/VOA1i/092702v1 b/lcS12.d | 67794005 059901-OQI 27-SEP-2002 | 13:51 67794 sub

| Ichem/VOALU092702v1 b/ leS i34 | 67794006 | 059908-001 | 27-SEP-2002 | 14:21 61194.suh_. not used
a fchem/VOA1LU093002vE b/1d106.d | 67794006 | 059908-001 | 30-SEP-2002 | 10:12 67‘794.3uh_

a fehom/VOA 1.i/092702v1 . b/1c51dd | 67794007 | 059909-001 | 27-SEP-2002 | 14:52 67794.5uh

a fchém/VOA LVOY2T02vL . B1c515.d | 67794008 | 059912-004 27-SEP72002 i5:22 67794.5ub |

QC Samples

exclade datafile sampleno cliemt-id injdale injtime sublist | comments
a feher/ VIO AL WO2702v LB/ Le542.4 1200307825 | 059903-00iMS 28-SEP-2002 | 03:3%: | 67794.5ub
1 fehem/VOA 1 iN2702v1 b/ 1c543.d 1200307827 | 059903-00iMSD | 28-SEP-2002 | 04:05 67794.5ub
a fehem/V OA] 002702v1 b/ 1e502kcsB.d | 1200307828 VBLKO1LCS 27-SEP-2002 | 08:11 67794.5ub
O fehem/VOATIS2702v1.b/1e5251esB.d | 1200307829 VBLKO2LCS 27-SEP-2002 | 20:15 67794 3ub
O Ichem/VOALIA93002v].bi1d 102kcsB.d | 1200308383 VBLKOSLCS- JO-SEP-2002 (| 08:08 67794.3ub
a [chem/VOA1.i097702v) bi1c503B:d 1200367822 VBLKO] 27-SEP-2002 | 0945 67794 ub
a fehern/V OA1092702v1. b/ 1e529B.4 1200307823 | VBLKO2 21-55#2002 22:00 67794 sub
|} fehern/ VOAL I93002v] . 1/1d1058.d 1200308582 | VBLKO3 30-SEP-2002 | 09:41 67194.3ub
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REVIAER

GC/MS Volatile Organics
Sandia National Labs (SNL-S)
' SDG# 67794-1
Method/Analysis Inf i
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectmmeter
Analytical Method: SW846 82608
Prep Method: SW846 50308

Analytical Baich Number: 204910

Semple Anaiysia

The following client and qualify control samples were analyzed to complete this sample delivery group/work order
using the methods referenced in the Analysis Information section:

Sample ID Client ID

67798001 059911-001

67798002 £59926-001

67798003 059927-001

67793004 059916-001

1200308688 VBLKOL (Blank)

1200308691 VBLKOILCS (Laboratocy Control Sample)
1200308692 VBLKOILCSD (Laboratory Control Sumple Duglicate)

aration/Anglytlica)

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are contralled by General Engineering
Laboratories, Ine. as Standard Operating Procedure (SOP). The data discnssed in this narvative has been anatyzed in
accordance with GL-DA-E-038 REV.6.

Due to software limitations, all the data files comprising the initial calibration curve may not be listed on the initial

calibration summary form. A calibration files are listed in the calibration history report in the "Standard Data"
section.

SDG#67794-1 -VOA
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Initial Calibration
All (he initial calibration requiremenis were mest.

CCV Requirements
All the continuing calfbration verification (CCV) requirements were met.

Owelity Control (OC) Informati

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

Blank Acceptance
Target analytes were Bot detected above the reporting limit in the biank.

QC Sample Designation .

Since the samples in this sample delivery group/work order were field QC samples {i.e.: trip hiank, equipment blank,
elc.), the znalysis of a matrix spike (MS) and a mairix spike duplicate (MSD) was not required. Instead, a laboratory
control sample (L.CS) and laboratory control sample duplicate (LCSD) were analyzed for QC purposes.

LCS Recovery Statement
All the required analyle Tecoveries in the laboratory control sample were within the acceptance Limits.

LCSD Recovery Statement
All the required analyte recoveries in the laboratary control sample duplicate were within the scceptance limits.

LCSA.CSD RPD Statement
The relative perceni differences {RPD) between the laboratory control sample and laboralory control sample
duplicate recoveries were within the aceeptunce limiis.

Internal Standard (ISTD) Acceptance
The internal standard responses, in all samples and quality control samples, met the required acceptance criteria.

Technical [nformation

Holding Time Specifications
All the samples were prepared and/or analyzed within the required holding time period.

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

Preparation/Analytical Method Verification
All procedures were pesformed as sipted in the SOP.

Sample Dilutions
The sampies in this sample delivery group/work order did not require dilutions.

Sample Re-prep/Re-analysis
Re-analyses were nol required for samples in this sample gronp/work arder.

Miscellapeons Information

SDG#67794-1 -VOA
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) QC Summar}j Revort Dater October 21, 2002

CHent : . Sandia Nationsl Laboratories . Page 1of 4

MS-0756

P.O. Box 5804

Alunquergue, New Mexico
Contact: Pameia M, Puissant
Workorder:. 67794 .
Parmoame NOM Sample Qual  QC Units RPD% REC% . Range Aplst  Daie Time
Seml- Volatlies-GO/MS Federa) ‘ ’ E
Batch f 204473

QC1200307%671 LGS

1.2 4-Trichlorobenzene 1670 1130 wz'kg 72 (27%-91%) KGB1  10/02/02 21:20
14-Dichlorobsuzene 1670 1080 uglkg 65  (25%-85%)

-+ 2,45-Trichlorophenol 3330 . 2790 ug/kg 84 (42%-96%)
2,4,6-Trichlorophenol 3330 2570 ag/kg i (32%-91%)
2,4-Dinitrotoluenc 1670 1370 ug/kg 82 (50%-105%)
2-Chlorophenot 3330 2470 we/ke 74 (31%-85%)
4-Chloro-3-methylpheno} /3330 . 2R80 up/fkg 86 (34%-97%)
4-Nirrgphenol 3330 2190 ng/kg 66 (22%-128%)
Acenaphihene 1670 1250 ughkg 78 (39%-98%)
Hexachlorobenzene 1670 1420 uglkg 85 (4)%-105%)
Hexachlorobutadiene 1670 1190 ug/kg 72 {21%-94%)
Hexachlorosthane 1670 1190 ug/kg 72 (25%-86%)
N-Nitrosodipropylamine 1670 1200 wglkg 72 (34%-90%)
Nitrobenzene 1670 1150 " wp/kg 69 {30%-84%)
Pentachlorophenol 3330 1970 ugikg 59 (27%-109%) -
Phenol 3330 . 2290 ug/kg 69 (B31%-83%)
Pyrene 1670 130 ughg 68  (37%-110%)
m,p-Cresols 3330 2460 ugfkg 74 .(40%-83%)
o-Cresol 3230 2240 ug/kg 67 (34%-86%)

**2 4,6-Tribromophenol 3330 2750 ug/kg 83 (B3%-111%)

*43.Fluorobiphenyl 1670 1100 ugfkg &6 (20%-104%)

*¥2-Fluorophenol 3330 2420 ug/kg ! (22%-93%)

*mNitrobenzene-d5 1670 1080 . ug/kp 66 24%-97%)

*+Phenol-d5 3330 2370 ug/kg 71 (22%-99%)

**p-Terphenyl-d14 V570 1160 ug’kg 0 (30%-133%)

QC120037670 MB -
1,2,4-Trichlorobenzene U ND vp/kg 10/02/02 20:59
1.2-Dichlorobenzene u ND ug’kg
1,3-Dichlorpbenzens u ND ug/kg
1,4-Dichlorobenzene u ND ug/kg
2,4,5-Trichforophenol U ND - ughg
2,4,6-Trichlorophenol u ND ug'kg
2,4-Dichlarophenol U ND ugkg
2.4-Dimethylphencl u ND ve/kg
2,4-Dinitrophenol u ND ug/ksa-
2,4-Dinitrotoluene U ND ug/kg
2.6-Dinitrowlucne u ND uz/kg
2-Chloranaphthalens u ND ug/kg
2-Chiorophenol U ND vg/kg
2-Methyl-4,6-dinitrophenol ) ND ng’kg
2-Methyloephthalene U ND ug/kg
2-Nitrophenol u " ND ug/kg
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QC Summary
Wockorder: 67794 , ) Page 2 of d
Parmuame NOM __ Swmple Qual __ QC Units _RPD% REC% __Range _Apist  Date Time
Semt-Vaolutiles-GC/MS Faderal
Batch 4423
1,3-Dichlorobenzidine U ND ug/kp
4-Bromophenylphenylether u ND uglkg
4-Chlom-3-methylphenol u ND ug/kg
4-Chloreanlline - u ND ugkg
4-Chlorophenylphenylether U ND - ugkg
4-Nitrophenol U ND uglks
Acemaphthene U ND ug/kg
Acenaphthylene v ND ug/kg
Anthracene U ND ug/kg
Benzo{z)anthracens 14 ND ug/kg
Benzo(a)pyrene u ND ug/kg
Benzo(bifluoranthena u ND uglkg
Benzo{ghi)perylene u ND ughkg
Benzo(k)fluoranthene u . ND ug/kg
Burylbenzylphihalae u . ND ug/kg
" Carbazole u " ND ug/kg
Chrysene . u ND ug/kg
Di-n-bulylphibalae u ND uglkg
Di-n-octyiphthalate u ND ug/kg
Dibenzo(a,h)anthracene U ND uglkg
Dibenzofran. i ND ug/kg
Diethyiphthalate U ND ughg
Dimethylphthatate u ND  ughg
Diphenylamine U ND ug/kg
Fiuoranthenc u ND uglkg
Fluarene u ND ug/kg
Hexachlorobenzene u ND ug/ks
" Hexachlorobutadiene u ND ug/kg
Hexachlorocyclopentadiene U ND uglkg
Hexuchloroethane u ND ughg
Indeno(1.2,3-cd}pyrene u “ND uglkg
{sophorone U ND ug/kg
N-Nitrosodipropylamine u ND ug/kg
Naphthalenc U ND ug/kg
Nitrobenzane U ND ug’kg
Pentachlorophenol u ND ugfkg
Phenanthrene u ND ug/kg
Phengl u ND ughg
Pyrenc ] ND - ughg
bis(2-Chloroethoxy)methane u ND ug’kg
bis(2-Chlorocthyl) cther u ND ng/kg
bis(2-Chloroisopropylether u ND ug’kg
bis(2-EthyhexyDphthalate I 84.1 ughkg
m,p-Cresols u ND ug/kg
m-Nitroaniline U ND ugkg
o-Cresol U ND ug/ke
o-Nitroaniline U ND ug’kg
p-Nitroaniline U ND ug/kg

o
J
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QC Summary
Workorder: 67794 Page 3af 4
Panmmame_ . ... .. .__ .NOM Saople Ol ___OC____Units RPD% __REC% _ Range Anlst  Date Time
Semi-Volatiles-GCMS Fedor :
Rutch 2W4423
**2 4 6-Tribromophenc) 3330 200 ug/kg 60 (23%-111%)
*#2 Fluorobiphemyl ' 1670 1140 ugikg 69 (21%-104%)
**2-Fluorophenol ' 3330 2520 ©  ughks 7% (22%-93%)
**Nitrobenzenc-d5 1670 T 1180 ug/kg N (24%-97%)
*¥Phenoi-dS 3330 2310 vg'kg 69 - {22%-99%)
**p-Terphenyl-did 1670 1210 ug/kg T (30%-133%)
QC1200307672 67794012 MS
1,2,4-Trichlorcbenzene 1670 u ND 1220 ug/kg 73 (15%-112%) 10/02/02 22.02
1,4-Dichiorobenzene - 1670 U ND 1180 wglkg n (19%-89%)
2.4,5-Trichlorophenal - 3330 U ND 2730 ug/kg . 7 .
2,4,6-Trichlorophenol 3330 U ND 2440 ve/kg ) 3
2,4-Dinitroioluens 1670 u ND 1270 uglkg %6 (2%-117%)
2-Chlcrophenol 3330 U ND 2550  ugks 18 (13%-101%)
4-Chloro-3-methyiphenol [0 U ND 2790  ugke 84 (23%-114%)
4-Nitrophenol 3330 u ND 2260 ug/kg 68 (20%-126%)
Acenaphibene 1670 U ND 1240 ug’kg T4 (15%-114%)
Hexachlorobenzene .- 1670 U ND 1310 ugkg - 8
Hexachlorobnadiene 60 v ND 1180 ug'kg m
Hexachlorogihane . 1670 U ND 1220 ug’kg 74
‘ N-Nitrosodipropylamine 1670 U ND 1250 . uglkg 78 (18%-106%)
Nitrobenzens 670 .U ND © 1190 ug’kg ] n : :
Fentachlorophencl 3330 u ND 1600 uz/kg : 48 (34%-110%)
Pheno! : 3330 U ND 2340 ug/kg 70 (17%-104%%)
Pyrens 1670 132 97 ve/ke - S0 (26%-130%)
m,p-Cresols : 333 u ND 2570 ug/kg 77
o-Cresol 3 U ND 2330 ughks 20 .
wx2.4.6-Tribromopheno! 3330 2720 ug/kg . 82 (23%-111%)
*»2 Fluorobipheny 1670 1140 ugfkg 6 (21%-104%)
**2-Fluorophenol 3330 2650 ughke 79 (22%-93%)
**Nitrobenzenc-d35 167G : 1160 ug/kg 0 (24%-97%)
**Phcnol-d5 . 3330 o 2540 uglkg 76 (22%-99%)
*»p-Terphenyl-d14 1670 1010 uglkg 6l (30%-133%)
QC1I00307673 67794012 MSD '
1,2 4-Trichiorobenzene 1670 U ND 1240 - up/kg 1 74 (C%-31%) 10/02/02 232:23
1,4-Dichlorohenzens ‘1610 u ND 170 ugkg 1 7Q - (0%-36%)
2.4,5-Trichlotopheno! iBG U ND 2970 ug/kg 9 89
2.46-Trichlarophenol ‘3330 U ND 2620 wghg T %
24-Dinitrotoluene 1670 U ND 1380 ughkg = 9 83 (O%-37%)
2-Chlotophena) 3330 - U ND 2540 uglkg 2 T6 (0%-34%)
4-Chloro-3-methylphenol 3330 U ND 3130 ug/kg 11 94 {0%-34%)
4-Nitrephenot 3330 U ND 2060 ugke 10 62 (0%-35%)
Acenaphthene 1670 u ND 1320 uglkg 7 79 (0%-33%)
Hexachlopabeazene 1670 u ND 1460 ughkg 13 89
Hexachlavobvtadiene 1670 u ND 1230 - ughp 4 74
‘Hexachlorocthanc 1610 U ND 1170 uglkg 5 70.°
N-Nitosodipmpylamine 1670 U XD 1270 uglkg 1 76 {0F-29%)
Nirobenzene ' 1670 u ND 1220 - ug/kp 3 EE] ‘
Peatmchlorophena! . 3O U ND 150 uwhke 900 52 (0%-40%)



QC Summary

Workorder: 67794 Page dof 4

Parmname NOM Sample Qual | ~Qc Units RPD% __REC% Range  Anlst _ Date Time

Semni- Volatiles-GC/MS Federal

Batch 04423

Phenol 3330 U ND 2400 ug/kE 3 n (0%-37%)

Pyrena 1670 132 1140 - ughkg 18 61 (0%-19%)

m,p-Cresols 1330 U " ND 2580 ug/kg 1 7

o-Cresol 11O U ND 2410 upkg 4 )
“*2.4,6-Tribromophenol - 3330 2550 up'kg 78 (23%-111%)
*#2-Fluorobiphenyl 1670 1160 ug’kg 70 (21%-104%)
**2-Fluorophenol 9330 2460 ug/kg 4 (22%-93%)
++Nitrobenzenc-d5 1670 . 1150 ug/kg &9 (24%-97%)
**Phenol-d5 : 3330 2440 ugkg 73 (22%-99%)
»*p-Terpheoyl-did 1670 1150 vg/kg 69 (30%-133%)

Notes:

RER is calculated at the 95% confidence level (2-gigma).
The Qualifiers in this report are defined os follaws:

Recovery or %RPD oot wilhia aceeptance limits andlor spike amount nat cnmpaub!e with the sample or uhe duplicate RPD's are not spplicable where ¢
Indicatos analyte is a swrogate compound.,

The asalyte was found in the blank sbove the effeu.lve MDL.

Holding time was exceadad

Estimated value, the analywe concentration fell abave the effective MDL and below the effective PQL

The response between the confirmation colnnn and the primary column is >40%D

The analyte was analyzed For but not detected below this concentration, For Organic apd Jnorgatic analytes the resalt is less than the effective MDL. |
Presumptive evidence that 1he analiyte s not present. Please sce narrative for further salcemation.

Presumptive evidence thar (e analyle is not presenl. Please see narrative for further tnfromation,

Uneenain identification for gamma spectroscopy.

&+
+*

L i el

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more,
* The Relative Percent Dilference (RPD) obuwined from the sanmple duplicate (DUT) is evaluatcd against the acceptence crileria when the sample is greater than

five times (5X) the contract required detection Jimit (RL). 1n cases where cither the sarnple or duplicate value is less than 5X the RL, 4 control limit of +-
the RL i5 used o evalvate the DUP resule.

For PS, PSD, and SDILT results, the volues lisled are the masure.d amounts, not final concentraiions,

Where the analytical method has been performed undcrNELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

100



. QC Summa[y Report Date: October 21, 2002
Clien : Sandia National Laboratorics Page 1of 4
MS-0756 :
P.O, Box 5800
Alynguergue, New Mexico
Contact: Pamela M. Puissant
Workorder: 67798 )
Parmname NOM Sample Qual 0Cc Units RPD% REC% Rapge Anist Date Time
Seml-YalatBes-GC/MS Federal : :
Bateh 304661
QUI20030814F  LCS ‘
Pyridine 50.0 . . 194 ug/L ‘ 39 KGB1 10/01/02 22:14
1,2 4-Trichlorobenzene 500 - 363 - ugl 73 (53%-104%)
1,4-Dichlorgbénzene - 50.0 . 354 ug/l n (47%-102%)
2,4.3-Trichkrophenol .1 : © 853 ug/L 95 (67%-106%)
2,4.6-Trichloropbenol 100 928  ogll 93 (45%-111%)
2,4-Dinitrotoluene 50.0 423 wpll, 86 (F5%-121%)
2-Chlorophenci 100 R ) ) ug/L 12 (47%-87%)
4-Chioro-3-methylphenal 0 . 386 gl © OB (519%-100%)
4-Nitrophenol -100 ) 134 ug/L 23 . (10%-55%)
Acenaplithenc 50.0 ‘ , 42 - ugl © BB (63%-111%)
Hexschlorobenzene 50.0 474 ug/l 94 (67%-114%)
Hexachlorobutdiene o 00 35.1 ug/L Co 10 (4% 106%)
Hexachloroethane : 500 ) 356 uglL N @1%97%)
N-Nitrosodipropylamine 50.0 412 wgl 83 (52%-118%)
Nitrobenzene : 500 - ‘ 5.1 ug/L 0 - (49%-110%)
Pentachlorophenol . 100 : 62.2 " ug/ll 62 (31%-110%)
Phenol ’ 100 250 ug/L 25, (16%-44%)
Pyrens ~ 500 T 364 ug/L ) 73 (68%-117%)
mp-Cresols - 100 578  ugl 58 . {43%-100%)
o-Cresul 100 60.% ug/L. 61 (47R-87%)
**2.4.6-Tribrgmopheno] 100 o . 955 v/l 9% (27%-126%)
*»2-Fluorobipbenyl 50.0 40.3 ug/L 1 (32%-109%)
*»2-Fluorophencl 100 403 ~ugll 40 {13%-73%)
**Nitrobenzene-d3 50.0 343 ug/L. 69 (33%-107%)
**Phenol-d3 : 100 - 265 . ug/L 7 (14%-65%)
*#p-Terphenyl-d14 50.0 379 uglL 76 (36%-130%)
QC1300308140  MB ' .
1.2.4-Trichlcrobenzens ) ND vg/L 1010102 14:57
1,2-Dichlprobenzenc U ND ug/L
1,3-Dichlorobenzene u ND | wgl
1.4-Dicklorobenzene u ND ug/L
2.4.5-Trichlorophicnol U ND ug/L
2,4,6-Trichlorophenol u ND © uglh
2,4-Dichloraphenc) u ND ng/L.
2,4-Dimethylphenol U ND  ugl
2,4-Dinitrophenol U ND gL
2,4-Dinitrotoluens U ND g/l
2.6-Dinlwrotoluens u’ ND g/l
2-Chloronuphthalens v ND ogll
2-Chiorophenol U ND ug/l
Z-Methyl-4,6-dinitrophencl u ND ug/L
U ND ugL

. 2-Methylnnphthalenc
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QC Summary

. Workorder: 67795

Page 20f 4
Parmunsme ' NOM_ " Sample Gual o€ Units__RPD% REC%__ Range Anlst  Date Time
Seml-Voiatles-GC/MS Federal
Butch 204661 }
2-Nitrophenol U ND ug/L
3,3-Dichlorobenzidine U ND ug/L
4-Bromopheaylphenylecher U ND ug/l
4-Chlore-3-methylphenot U ND ug/L
4-Chlgroaniline u ND ug/L
AChlorophenyiphenylether u ND ug/L,
4-Nitrophemol u ND wg'l
Acenaphihent U ND ugL
Accnaphthylene | U ND .ug/l
Anthracene U ND v/l
Benzo{a)anlhracene u 'ND ug/L.
Bemzo{g)pyrene u ND ugl
Benzo(b)fluotaathens u- ND ug/lL
Benzo(ghi)perylene U ND ugl
Benzo{kjfluoranthens u " ND g/l
Butylbenzylphthalate U ND ugl
Carbazole u ND ugl
Chryseao U ND ug/L
=~  Diburytphthalue % ND  ngl
Di-n-octylphthalate v ND ug/L
~ Dibenzotah)anthracene U ND ug/l
Dibenzofuran v XD g/l
Dicthylphthalale u ND g/l
Dimethylphthalate u- ND ug/l
Diphenylamine u ND g/l
Fluoranthcne U ND ug/L
Fluorene U ND wg/l
Hexachlorcbenzene u ND ug/L.
Hexachlorobutadliens U ND gl
Hexathloroeyclopentadiene u ND ugll
Hexachloroethane 4] ND g/l
Tndsao(l ,2,3-cd)pyrene u ND -ugll
Isophorone U ND ug/L
N-Nitrosodipropylamine u ND ug/L
Naphthaleae u ND ugll
Nitrobenzene u ND ug/L.
Penlachlorophenol U ND gl
Phenaothrene 4] .ND ug/L
Phenol u ND gl
Pyrene 1] ND ug/l -
bis(2-Chloroethoxy)methane U ND L
bis(2-Chloroethyl) ether U ND gt
bis(2-ChloroisopropyDether U ND ug/l
bis(2-Ethylhexyphthalate u ND up/l
m,p-Cresols U ND up/l.
m-Nigoaniline u ND gl
o-Cresol u ND ug/L
u ND g/l

. o-Nitroaniline ‘
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- QC Summary
Workorder:  £7798 : Page 3of 4
Parmname NOM. Sample Qual QC Units  RPD% _REC%  Range Ankl  Date Time
Semi-Valatiles-GC/MS Federal
Batch 204661
p-Nitrcanitine ND g/l .
**1,4,6-Tribromophenel 100 54.8 ug/l 55 (¥71%-126%)
**2-Fluorohiphenyl 500 243 ug/L 69  (32%-109%)
**2-Fluorophano] 100 36.3 g/l 6 (13%-73%)
#+Nitrobenzene-dSs 50.0 29 ug/L 6 (33%-107%)
**Phenol-d5 100 21.1 ug/L 21 (14%-66%)
#¢p-Terphenyl-d14 50.0 337 ug/l 67  (36%-130%)
QCI200308146 67798005 MS ‘ ‘
Pyridine : 100 0.00 ug/L 10/01/02 |7:02
{,2,4-Trichlcrobenzene 100 U ND 738 ug/L 74 (44%-102%)
1 4-Dichlorobenzene w U ND 48.1 ug/L 68  (43%-95%)
2,4,5-Trichlorophenol 20 U ND 177 ug/L 88
2.4,6-Trichlorophenol 200 u ND 174 ug/L. 87
2.4-Dinitrowlvene 100 u ND LT3 ug/L 77 (48%-120%)
2-Chiorophenol 200 u ND 145 ug/L T2 (32%-98%)
4-Chloro-3-methylphenol 200 u ND | 167 ug/l, 8 (40%-107%)
4-Nitrophenol 200 u ND 635 ug/L 32 (l6%-78%)
Accnaphthene 100 u ND £4.3 ug/L 84  (32%127%)
Hexzchlorobenzene 100 U ND 103 ug/L 103
Hexachlosobutadienc 00 U ND 703. ug/L 70
Hexachlorpethane 100 u ND 724 ug/L 2 .
N-Niwosodipropylaraine 100 U ND 7146 ug/L, 78 (44%-119%)
Nitrobenzeas 100 u ND 68.7 ug/L 6 - -
Peatachlorophencl 200 u ND 124 ug/lL 62 (44%-104%)
Phenol 200 u ND T8 ug/L a9 (15%-70%)
Pyrenc 100 u ND 81.0 ug/L 8l (29%-142%)
m,p-Cresols 200 U ND 127 ug/L 64
0-Cresol 200 u ND 128 - ug/l. &5
“23,4,6- Tribromopheool 200 55.6 162 ug/L. Bl (27%-126%)
**)-Fluorobiphenyl 100 296 7.8 ug/L 77 (32%-109%)
**2-Fluorophenol 200 287 07 ug/L 53 (13%-73%)
**Nitrobenzene-d5 100 286 64.5 ug/l 65  (33%-107%)
*~Phenol-dS 200 16.9 BO.9 ug/ll. 40 (14%-66%)
**p-Terphenyl-d14 100 36.0 80.4 ugl 80  (36%-130%)
QCI200308147 67798005 MSD _
Pyridine 100 .00 ug/ll 10/01/02 17:22
1,2 4Trichlorobenzens 100 U ND 78.8 ug/L 6 79 {0%-20%)
1,4-Dichlorobenzene 100 u ND 733 ug/L 7 73 (0%-20%)
2.4,5-Trichlorophenol 20 U ND 204 ng. 15 [s7] -
2,4,6-Trichlorophenol 200 U ND 189 ug/L. 8 94
24-Dinitrowolnene 100 u ND 842 ug/L 9 8 (0%-16%)
2-Chicrophenal 200 U ND 153 ug/l. 6 76 (0%-25%)
4-Chloro-2-methylphenol 200 u ND 181 ng/L 8 90 (0%-25%)
4-Nitrophenol 200 u - ND 79.1 ug/l, 22 40 - (QR-25%)
Acenaphthene 100 U ND 93.5 ugll 10 94 (0%-24%)
Hexachlorobenzene 100 U ND 102 ugll 1 e
Hexachlorobutadiene 100 u ND 75.9 ug/L 8 76
Hexachloroethune 100 U ND 768 ug/l 6 77
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QC Summary
Workorder:  §7798 ‘ Page dof 4
Parmname Y Sample_Qual OC _ Unw  RPD% _ REC% __ Range Apll __ Date Time
Seni-Volatiles-GCMS Federal :
Bawch 04661 ]
N-Nitrosodipropylamizc 00 U ND 855  ugl 10 % (0B20%)
Nitrobenzene 0 VYV ND 158 ug 10 2% ‘
Pentachlorephenal 200 U ND . 132 ugll. & 66 (0%5-17%)
Phenol ‘ 200 U ND 829 ng/l 7 42 (0%-29%)
Pyrenc T U ND 705 we 13 71 (0%-30%)
m,p-Cresols _ 00 U ND 1“5 uwL 1B T
o-Cresol : 200 U ND 140 ug/l. 8 10
246 ’Tribtormphenol ' 200 556 174 . ug/l 87 (27%-126%)
**2.Fluorobiphenyi T 96 83.0 ugl | - B (2%-100%)
**2-Floorophenol . 200 . 287 107 ~ ug/l C 54 (13%-T3%)
*“Nitrobenzese-d5 ~ 100 286 686 ug/L S (33%-100%)
**Phenol-d5 ) 200 N 1% I B4.5 ug/L. 42 {(14%-66%)
wxp-Terphenyh-d) 4 : 100 3.0 705 ug/L. N (6%-130%)
Notes: '

RER is calculated a1 the 95% confidence level (Z-S!gma)
The Qualifiers in Lhis report are defined as follows:

i Recovery or %RPD nol within acceplance limits and/or spike amount nou éompmible with the sample of the duplicate RPD's are wot applicable where d
" Indicates analyle is a surrogate compound. '
" The analyte was found in the blank above the effective MDL.

Holding time was exceeded

Estimaled value, the analyte concentration fell above the effeciive MDL and below the offective PQL

The response between the confirmation columa and the primary column is >40%D

The analyte was anakyzed for but not getected below this concentration. For Organie and lnocganic analytes the result is less than the effective MDL. )

Presumptive evidence that the analyte is not prescnt. Please set narmative for furthes information,

Presumplive evidence thiat the analyle is not presenl. Please see narrative for further infromation,

Uncentain idenufication for gamma spectroscapy.

-
*

[ -

Moo=

Nra indicates that spike recovery fimils do notapply when semple concentration exceeds spike conc. by a factor of 4 or more,

A The Relative Percent Differsnce (RPD) obuined from the sample duplicate (DUP) is evaluated against the acceptence eriteria when the sample is greater than
five times (3X) the contract required detection limit (RL) 1n cases where eithcr the sample or duplicate value is less than 5X the RL., a conwrol limit of +-

the RL is used to evaluate the DUP result.

For PS5, PSD), and SDILT results, the values listed ore the tucasured amounts, uol final concentrations, |

Where the analytical mcthod has been performed under NELAP oertiﬁcation; the analysis has met all of the
requirements of the NELAC standard unless gualified on the QC Summary.
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HPLC Narrative '
Sandia National Labs (SNLS) -
SDG 67194

Method/Analvsis Information

Nitroaromatics and Nitramines by High Performance Liquid
- Chromatography (HPLC) :

Analytical Method: ~ SWS46 8330

~ Procedure:

Prep Method: ' SW3846 8330 PREP
Analytical Batch '
N 204696

Prep Batch Number: 204695

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8330: : ' - :

Sample ID ~ Client ID
67794012 © 059903-002
67794013 059904-002
67794014 059905-002
67794015 059906-002
67794016 | 059907-002
67794017 059908-002
67794018 " 059910-001
67794019 059912002
67794020 059913-002

67794028 - . 059914-002
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67794022 059915-002

1200308210 XBLKO] (Blank) -

1200308211 . ' XBLKO1LCS (Laboratory Control Sample)
1200308212 . 059903-002MS (Matrix Spike) |
1200308213 | 059903-002MSD (Matrix Spike Duplicate) -

System Configuration .

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Mode] 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 Model G1306 A Diode Array UV detector, and the HPLC 1100 is
coupled 1o a HP Model G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nrn; 3) 235 nm; 4) 254 nm; 5) 264 nm.

The primary HPLC system is usually identified with either a designation of HPLC #2, or hplcb
in the raw data prmtouts The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplea in the raw data printouts, The HP 1100 HPLC system is identified as
HPLC #3, or hiplce in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system 10 be used for primary analysis or confirmation analysis.
Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accor:rplishéd through
analysis on the following reversed phase columns:

HP: HypcrsAil BDS-C18, 250 mm x 4 mm Q.D. containing 5 um particle size.

Confirmation of nitrearomatic and nitramine cam;iOnents, initially identified on one of the above
columns, is accomplished through analysis on the following column:

PH: Develosil CN-UG5-5,250 mm x 4.6 mm LD.

The primary column is used for quant:tat:on while the confirmation columa is for qualitative
purposes only. :

Page 2 of 4 |
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Preparation/Analvtical Method Veriﬁcation

Procedures for preparation, analysis, and reparting 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

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

uality Control (QC) Information

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

Blank Acceptance '
The blank(s) analyzed with this SDG met the established accept:mcc criteria.

LCS Recovery Statement
All the LCS spike recoveries for this SDG were within the cstabllshcd acceptance limits.

QC Sample Designation
The following sample was used for matrix spike analysis:
059903-002 (059903-002).

MS Recovery Statement '
All the matrix spike recoveries were within the established acceptance limits.

MSD Recovery Statement
The matrix spike duplicate recoveries were within the established acceptance lirnits.

- MS/MSD RPD Statement

The relative percent differences (RPD) between the MS and MSD were 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 hours are calculated in the Alphal.IMS system.

Page 3 of 4
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Those holding times expressed as days expire at midnight on the day of expiration.

PreparationjAnalytical Method Verification
Al procedures were performed as stated in the SOP. .

Sample Dilutions _
None of the samples in this SDG required dilutions.

Miscellaneous Information

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

Manual Integrations
Some initial calibration standards continuing calibration standards, andfor samples required
manual integrations due to software limitations.

Additional Comments :
The Form § 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 Instrumcnt Blan.k does not contain the
surrogate.

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 samples were concentrated prior to analysis to achieve the required detection limit.

The following analytes coelute on the ¢yano ¢olumn; 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-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 thc
values as suspect to the sample. :

LCertification Statement

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

Review Validation: -

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

Reviewer: %’é/«?’% % .‘Date: /9/2-%021

Page 4 of 4

45¢



HPLC Narrative
Sandia National Labs (SNLS)
SDG 67794-1

Method/Analysis Information

Nitroaromatics and Nitramines by High Performance Liguid
Chromatography (HPLC) |

Analytical Method: ~ SW346 8330

Procedure:

Prep Method: SW846 8330 PREP
Analytical Batch 205512
- Number; :

Prep Batch Number: 205511

Sample Apalysis

The following samp]cs were analyzed using the analytical protocol as established in SW846
8330: ' '

Sample ID Client ID
67798007 059926-004
1200310005 XBLKO1 (Blank) 205511
1200310006 XBLKOILCS (Laboratory Control Sample)
1200310007 059926-004MS (Matrix Spike)
System Configuration

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 Medel 1100 HPLC with programmable gradient pumping and 2 100 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 Model G1306 A Diode Amray UV detectior, and the HPLC 1100 is
coupled to 2 HP Model 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 identified with either a designation of HPLC #2, or hplch
in the raw data printouts. The confirmation HPLC system is usually identified with 2 designation
of HPLC #1, or hpIca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplcc in the raw data pnntouts 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‘separaﬁon 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.

Confirmation of nitroaromatic and nitramine components, initially identified on one of the above
columns, 15 accomplished through analysis on the following column:

PH: Dcvelc_)sil CN-UGS-5,250 mm x 4.6 mm LD.

The primary colurrin is used for quantitation while the confirmation colummi is for qualitative
purposes only,

Preparation/A nalytical Methed 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

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

CCYV Requirements

All calibration verification standard(s) (CVS ICV or CCV)requirements have been met for this
5DG.

Quality Control {QC) Information

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

Blank Acceptance
The blank(s) analyzed with this SDG met the established acccptance criteria.

Page 2of 4
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LCS Recovery Statement

Not all the required spiking analytes were within the acceptance Tirnits in the laboratory control
sample (LCS). Several spiking compounds wete not within the acceptance limits. Please see
nonconformance report 6088

QC Sample Designation
The following sample analyzed w1th this SDG was chosen for matrix spike a.nalyms
67798007 (059926-004). :

MS Recovery Statement -
All the matrix spike recoveries were within the established acceptance limits.

MSD Recovery Siatement
There was only enough sample provided for one matrix spike.

Technical Informatmn

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 AlphalIMS 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 time from sample
collection or sample receipt.

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

Sample Dilutions
None of the samples in this SDG required dilutions.

Miscellaneous Information

Nonconformance (NCR) Documentation
Nonconformance report 6088 was generated for this SDG.

Not all the required spiking analytes were within the acceptance limits in the laboratory control
sample (LCS). Several spiking compounds were not within the acceptance limits. Please see
nonconformance report 6088.

Manual Integrations
Some.initial calibration standards, continuing calibration standards, and/or samples required
manual integrations due to software fimitations. ‘

Additional Comments -
The samples were concentrated prior to analysis to achieve the required detection limit.

Page 3 of 4
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Sample 67798007 (059926-004) had a response for some target analytes whose concentration

- greatly differed between the primary and confirmation analysis {greater than 40% difference).
Because both columns or detectors indicated an acceptable peak in the appropriate retention time
window for these analytes, the analytes are reported as positive results. Due to the high percent
difference between the two columns, it is indicated as such on the appropriate Form I with a P
qualifier. Those analytes reported with a percent difference greater than 40% but less than 70%
are qualified as presumptive evidence of the presence of the material. Analytes reported with a
percent difference greater than 70% should be considered undetected.

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
surrogatc

Confirmation analysis was perfoxmed 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 analytes coelute on the cyano column: 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-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 10 thc sample. :

Certification Statement

* Where the analytical method has been performed under NELAP cenification, the analysxs 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, 21l data
designated for CLP or CLP-like packaging wﬂl receive a third level validation upon completion
of the data package.

Reﬁewen_mm_ Date:_/2/%//e2.

Page 4 of 4
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Revort Dote: October 21, 2002
Page Lof 2

Range Anls! __ Date Time

(77%-124%) JLW 1007702 11:14

(B0%-120%)
(77%-122%)
(14%-121%)
{B1%-125%)
{79%-123%)
{B4%-13 1%)
(75%-125%)
(80%-123%)
(65%-124%)
(T7%-124%)
(77%-117%)
(75%-119%)
{76%-121%)
(11%-118%)

71%-118%)

(66%-133%)
(77%-132%)
(61%-134%)
(70%-121%}
(19%-124%)
(71%-120%;)
(75%-138%)
(T2%-120%)
(61%-136%)
(65%-135%)

QC Summary
Client ; Sandia National Laboratories .
MS-0756
P.0. Bax 5800
‘ Albuquerque, New Mexico
Contact: FPamela M. Pulssant
Workorder: 677 _
Parmname - NOM Saple Qual ___OC _ Umis RPD% _RECH
HPLC Explosives Federal
Bateh 204696 -
QCI200308211 LCS
),3,5-Trinirobenzens. E0O0 790 ug'kg 99
24.6-Trinitrotoluene 800 818 vg'kg 102
2,4-Dinivctolyene " BOO 756 ug’kg 95
2,5-Dinitratoluene 800 786 ugkg 98
2-Amino-4,6-dinitrotoluens 800 832 ugke 104
4-Amino-2 6-dinitrotoluenc 800 781 ug/kg 98
HMX 800 . 843 ug/kg 105
Niuvbenzene 800 725 ug'kg 91.
RDX " 800 830 up/ke ‘104
Teiryl 800 544 ugfkg L3
m-Dinirobenzenc 800 T8 ugkg 97
nr-Nircwoluens 800 731 ug’kg 91
o-Nitrotcluene 800 723 ug’kg 90
p-Nitrotcluene £00 kS ug/kg 91
#%1,2-dinitrobenzene 400 384 ugfkg 96
;. QC1200308210 MB
1,3.5-Trinitrobenzene U ND ugrkg
. 2.4.6-Trinitrotolucns u ND ug/kg
2.4-Dinitrololuene U ND ugfkg
2.6-Diniwrototucne v ND uglkg
2-Arino-3 8-dinitrotoluens U ND’ uglkg
. 4-Aming-2,6-dinitrowlucne U ND ag/kg
HvX U ND ug'kg
Nitrabenzene U ND wg/kg
RDX u ND ugfig .
Tetryl U ND ug'kg
m-Dicitrobenzenc 1] ND ugfkg
m-Nizowluene u ND ugikg
o-Nitrotwluene 1] ND ugfkg
p-Nitololuens U ND ugfk
*¥] 2-dinitrobenzene 400 373 ugrkg 93
QCI200308212 67794012 MS '
1,3,5-Trinitrobenzene 800 u Nb 836 ug/kg 104
2,4 6-Trivitrotoluene 800 U ND 842 uglkg 105
2 4-Dinttrotoluene 80 U ND 835  ugkg 103
2,6-Dinivctotvene 800 U ND 872 ugrkg 109
2-Anoino-4,§-dmivoiwlnens 800 U ND 865 ug/kg 108
4-Amino-2,6-dinitrotoluene 800 U ND 818 ugfke 102
HMX 800 U ND 840 ug/kg 105
Niwobenzene 800 U ND 788 ugkp 59
RDX 800 U. ND 839 uz/kg 105
Telryl 0 C ND 656 up/kg 82

1007102 1¢:32

10107202 11:56
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Workorders 67794 Page Zof 2
Parmname B NOM__ Sample Qual__ QC __ Uplts_ RPD% _REC%__ Ranpe Anit _ Date Time
HPLC Explosjves Federal
Bach 204696
m-Dinitrobenzeae 800 U ND E48 ug’kg 106 (75%-125%)
mn-Nirotohuene 8OO U ND 79 uglkg 99 (73%-116%)
o-Nitrololuste g0 U ND 7% oghke 99 (68%-122%)
p-Nitrotoluenc g0 U ND 799 ugfkg 100 (67%-125%)

2] 2-dinirobenzene 400 389 404 ugfkg 100 {71%-118%)

QCI1200308213 67734012 MSD '
1,3,5-Trinirobenzene BOO u ND 865 upfkg 3 108 {096-20%:) 100702 12:38
2,4 6-Tanitrotoluene B . U ND £54 up/kg 6 112 (0%-20%)
2.4-Diaitroioluene O U ND B66 wkg . 5 108 (0%-24%)
2,6-Diniwrotaluene g0 U ND 936 wkg - 7 117 (0%-21%)
* 2-Amino-4 &-diniwrctoluene BOd U ND 501 ug/kg 4 113 {0%-20%) .
4-Amino-2 6-dinitrotoluene BOO u ND B3R ugkg 2 105 {0%-20%)
HMX 800 U ND 868 ug/kg 3 109 {0%-38%)
Nitrobenzene ' 800 U ND 834 uglkg 8 104 (0%-21%)
RDX 800 u. ND 87 ug/kg 4 109 (0%-35%)
Tetryl ROO | ND 580 ugfkp 12 73 (0%-30%)
m-Dinitrobenzene goo U MD E90 ug/kg 5 I {0%-23%)
m-Nirowluene 800 1) ND 845 ug/kg 6 106 (09%-20%)
o-Nitrololuene BOO §) ND 830 ug/kg 5 104 (0%-23%)
p-Nitrotoluenz sop U ND B40 ugkg 5 105 (0%-22%)
400 389 - 413 ug/kg 103 (71%-118%)

QC Summary

) we L
. 1,2~dinitrobenzene

Notes:

RER is calculated st the 95% confidence level (2-sigmm).

The Qualifiers in this report are defined as foliows:

*

®
*

LT = -

N/A indicates that spike tecovery limits do not apply when sample concentration exceeds spike conc. by & factor of 4 o mare.
~ The Relatve Percent Difference (RPD) obuwined [rom the sample duplicate (DUP) is evaluated against the accepience criteria when the sarnpic is greater than

five limes (5X) the covtract required detecuon Limit (RL). In cases where either the sample or duplicate value is less than SX the RL, a control limit of +/-
the  RL iz psed to evaluate the DUP result.

For PS, PSD, and SDILT resulls, the values listed are the measurcd ameuats, not final concentrations.

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

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

Recovery or %RPD oot within acceptance limis andfor spike amount pot comp:uble wilh the sample or the duplicate RPD's are not applicable where t}
Indicates analyte is a surrogate compound.
The analyte was found in the blank above the elfecrive MDL.
Holding tme was excesded

Estimated value, the analyte concenuation fell above the effective MDL and below the effective PQL
The response bebween the confirmation column and the primary ctlumn is >40%D :
The analyte was anafyzed for bui not detected below this concentration, For Organic and norganic analytss the result is less than the effective MDL.
Presumptive evidence that the analyte is not preseat. Please see narrative for [urthes information. ‘ '

Presumptive evidence that the ammlyte is not present. Please see namative for further infromation.

Ureertain identification for gamma spectroscopy-
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QC Summary

Report Date; October 21, 2002

Page 1ol 2

S3EBI IR

68
%6

B

n*

T2

101
103
100
102
104

101
91
102

(84%-110%) JLW
(85%-110%)
(75%-110%)
(79%-110%)
(77%-110%)
(59%-110%)
(86%-110%)

© (68%-110%)

(76%-110%)
(13%-110%)
(76%-110%)
(73%-110%)
(69%-110%)
(73%-110%)
(59%-118%)

(59%-118%)

(62%-121%)
(56%-13T%)
(69%-118%)
(63%-123%)
(60%-133%)
(505121 %)
(66%-131%)
(615-106%)
(52%-135%)

Chient : Sandia Natlonal Laboratories
MS-0756
P.0. Box 5800
Albugoerque, New Mexico
Contact: Pamela M, Puissant
Workorder: 67798 ‘
Parmname T NOM " Sample Qual _ QC _ Usits RPD% _ REC%
HPLC Explosives Federal : i
Batch . 205512
QC12003 10006 LCS
1,3,5-Trinitrcbenzenc 1.04 0997 ug/L.
2.4,6-Trigitrotoluene 1.04 1.01 ug/L
2.4-Dinirotolucnc 1.04 0.815 ug/L
2,6-Dinitrotoleens ) 1.04 0.855 ug/l
2- Amino-4,6-dinitrotaluene 1.4 1.2 ug/L
4. Aming-2,6-dinitroroluene 104 - 0.799 ug/L
HMX 104 . 1.01 uglL
Nitrobenzene 104 0710 vg'L
RDX 104 0997 ug/L
Teiryl 1.04 0510 ugll
m-Dinitrobenzene 1.04 0.78% g/l
m-Nitrotoluene 104 0.740 ug/L
o-Nitrowluzne L.04 0746  ugl
p-Nitrotoluene 104 0.749 ugf/L
*+] 2.dinitrobenzene - . 0.519 0.399 ug/k
QC1200310005 MB
1.3.5-Trinitrobenzene u ND ug/L
2,4,6-Trinitrotoluens L] ND ugl
2.4-Dinitrowluene u ND ug/L
2,6-Diritrotolusne. U ND ug/l
2-Amino-4 §-dinirotoloene - U ND ug/L
4-Amino-2 6-dinitrotoluene u ND ug/L
MMX ' U ND ug/L
Nitrgbenzene u ND ug/L
RDX .U ND og/L
Teuyl U ND ugl
m-Dinitrobenzene u ND ng/l
m-Nitrotbluene v ND ug/L
o-Nitrtolusos U ND ugll
p-Nitrotoloene U NI ug/L
#4§ 2-dinilrobenzens 0.51% 0448 ugll.
QCI200310007 67798007 MS
1.3,5-Trinitrobenzene 14 U ND 108 vg/L
2.4 6-Trinitrotoluens - 1.04 U ND 1.07 ug/
2.4-Dinitrotoluene 104 U ND 103 ug/L
2,6-Dinitrotolucns 1.04 u ND 1.06 ug/L
2- Amino-4,6-dinitrotoluene 104 U ND 1.08 ug/L
4- Amino-2,6-dinitrotoluene 14 U ND 1.01 ug/l, .
HMX 1.04 U ND 1.05 ugll
Nitrobenzane Sl U ND 0845 upl
RDX ilpa. U ND 1.06 ug/L
Tetryl 104 1P 0.042 0.860 ug/L

(52%-124%)

" Ranpe Aslt  Date Time

10/04/02 22:13

10/02 21:31

10/04/02 22:56

133



LI

QC Summary
Workorder: 67798 _ Page 20f 2
Parmname T T "NoMm Sample _Qual QC___ TUnlts RPD®% _ REC% ___ Rapge Anlst  Date Time
HPLC Explasives Fedéral :
Balch 205512
m-Dinitrobenzene 14 U ND 1.03 gl 99 (64%-117%)
m-Nitrotoluene 104 U ND 0.983 gl 95 (56%-129%)
o-Nitrotoluenc - 104 U ©ND 0.988 ug/l 95  (58%-122%)
pNitrotoluene 14 U ND 0.986 ugll 95 (65%-116%)
*+1,2 diniwobenzene 0519 0.485 0.505 uglL 97 (59%-118%)
Notes:

RER is colculated al the 95% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

»

Recovery or %RPD not within acceptance timits andfor spike amomt oot campauble with the sample or the duplicaie RPDY's are not applieable where d
Indicates analyle is a surtogale compound.

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

Holding time was exceeded

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

The respeose belwesn the coafinnation column and the primary columa is >40%D .

The analyle was analyzed for but not detected below this concentration. For Organic and Inorgasic analytes the resub is leas than the effective MBL. 1
Presumplive evidenee that the amalyle is nol present. Please see narrative for [wither information.

Presemptive evidence that the analyte is not present. Flease se¢ namrative foc further infromation.

Uncertain identification for gamma spectroscopy. '

*
*

b = I

N/A indicates that spike recovery limits do not appty when sample concentration exceeds spike conc. by a facior of 4 or more.

# The Relalive Percent Difference (RPD) oblained from the sample duplicate (DUP) is evaluated apainst ibe scceplence criterie when the sample is greater than
five times (5X) the coniract required detection limit (R1). In cases where cither the sample or duplicate value is kess than 5X the RL, a cootrol limivof +/-

the  RLis used 10 evaluae the DUP resuit

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 cetification, the analysis has met all of the
rcqmrcmcnts of the NELAC standard unless qualified on the QC Summary.
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Method/Analysis Information
Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

ngp‘ le éna}xsis

The following samples were analyzed using the analytical protocol as established in SW846 8082:

‘Sample ID

. 67794012
67794013
67794014
67794015
67794016
67794017
67794018
67794019
67794020
67794021
67794022
1200307556
1200307557
1200307560
1200307561

PCB Case Narrative _
Sandia National Labs (SNLS)
SDG# 67794 -

Polychlorinated Bii)henyls by Method 8082
SWB846 8082
| SW346 3550B

204381

204330

Client ID

559903002

059504-002
059905-002

- 059906-002

059907-002
059908-002
059910-001
059912-002
059913-002

- 059914-002

059915-002

PBLKO] (Method Blank) |
PBLKOiLCS(‘Iabmm- Control Sample)
059902-002MS(Matrix Spike)
059903-002MSD(matrix Spike Duplicate)

- SNLS SDGit§7794 - PCB

Page 1 of 5
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b System Configuration _
Chromatographic Colurons

Column [D - Column Description
1gvr  DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mon x 1.0um

J&W2  DR-1701 Durabond stationary phase® 30m x 0.32mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um :
J&W3  DB-1701(14% Cy: anopropylphenyl)-mcthyislloxanc 30m x 0.53mm x
0.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x .8 Jum
DB-XLB* 30mx 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm x 0.25um :
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 025um

J&W4a

J&WS

DB-5 (5%-Pheny1)'—m’ethylsiloxane 30m x 0.25mm x 0.25um

Y&EW6 DB 17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

Rix-CLPesticides 30m x 0.25mm x 0.25um
Rtx-CLPesticides I1 30mx 0.25mm x 0.20um

. * Durebond and DB-XLB are trademarks of J & W.

RESTEK

1nstrument Confignration

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 mdmdua] form headers by the Instrument 1D

designations listed below
Instrument ID System Configuration Chromatographic Colamn

ECDI 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 II Plus GC ECD/ECD J&WS
ECDS5 HP 62890 Series GC ECD/ECD ' J&WS
ECD7 HP 6890 Series GC ECD/ECD 1&WS
ECD8 .- HP 6890 Series GC ECD/ECD RESTEK

. o | SNLS SDG#67794 - PCB

‘ . PageZof5
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Preparation/Analytical Method Verification

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

Calibration Information

hiﬁﬂ Calibration

All initial calibration requirements have been met for this SDG.

CVS Requirements ‘ ‘ 7

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

Quality Control {QC) Information

Surrogate Remvéries

- All the surrogate recoveries were within the established acceptance cnteria for this SDG.
Blank Acceptance

_ The blank(s) analyzed with this SDG met the csti.xblished acceptance cn'téria.

LCS Recovery Statement |

The Laboratory Control Sample (LCS) spﬂcc recoverics for this SDG were within the cstabhshcd
acceptance limits.

QC Sample Designation
The following sample was selected for the PCB method QC:
Client Samrple ID# ~ “Laborat Sarapfe ID#

059903-002 67794012 _
The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD).
MS Recovery Stah!ment l
Thie matrix spike recoveries for this SDG were w1thm the established acceptance Hmits,
MSD Recovery Statement
The matrix spike duplicate recoveries for this SDG were within the established acceptance limits.
MS/MSD RPD Statement |
;I"hc: relative percent differences (RPD) betwéen each MS and MSD wére within the required acceptance
imits.
'SNLS SDG#67794 - PCB -
PapeJ of 5
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T echnicz] Information
Holding Time Speciﬁcitions

GEL assigns holding times based on the associated methodology, which assigns the date and time from
sample collection or sample receipt. Those holding times cxprcssed in Bours are calculated in the
Alphal IMS system. Those holding times expressed as days expire at midnight on the day of expiration.
All samples in this SDG met the specified holding time requirements.

Preparatwn!Analyucaj Method Verffication
All procedures were performed as stated in the SOP All samples underwent sulfur clcanup procedure.
' Sample Dilutions ' '
None of the saxﬁp]cs in this SDG was required dilutlon
Sample Re-prepre—analySls - _
None of the samples in this sample group were reprepped or reanalyzed.
scellaneous Info on
Nonqonformnnce (NCR) Documentation

No nonconformence reports (NCRs) have been generated for this SDG.
Manmnal Integratlons

Certain standards and samples requucd manual integrations to cotrectly position the baseline as sct in the
calibration standard injections. If manual integrations are performed, copies of all manual integration .
peak profiles will be included in the raw data section of this package.

Additiona_i Comments

The additional comments {ield is used to address special issuss associated with each analysis, clarify .
method/contractual issues pertaining to the analysis and to list any report documents generated as 2 result
of sample analysis or 1cview., The following additional comments were required for this sample set:

Aroclors quantitated on the raw data report by the Target data system do not necessarily represent positive
aroclor identification. In order for positive identification to be made, the aroclor must match in pattern
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 2 non-
detect on the data report, These situations will be noted on the raw data as DMP, representing "does niot
match pattern", or DNC “"does not confirm". Semple 67794018 contained more than one PCB. The
quantitation of PCB may be-elevated duc to overlapping PCB patterns.

Cemﬂcatmn Statement -

- * Where the analytical rhethod 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.

SNLS SDG#67794 - PCB
Paged of §
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Review Vm 'gn:

GEL requirs 1} analytical data to be verified by a qualified data validator. In addition, all data

designatediy CLP or CLP

date packsye

-like packaging will receive 2 third leve) validation upon completion of the

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

il

Qg

Reviews: _Jucs Ca o Date: !V’A'ff/ £

SNLS SDG#67794 - PCB
Page Sof 5
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General Chemistry Narrative

Sandia National Labs (SNLS)
SDG 67794
Method/Analysis Infofmation y .
- ‘ fodaienaee
Procedure: - Total Cyanide : ' { “ iiaﬁﬂ % P } ‘i ; { ’
- AR AY IR R ERRR R U
Analytical Method: - SW846 9012A -
Prep Method: SW846 9010B Prep
" Analytical Batch Number: 205123
Prep Batch Number: 205122
Sample Analvsis

The following samples were analyzed using the analytical protocol as established in SW846
9012A: : : '

: Sample ID | Client ID

67794012 059903-002 -
67794013 059904-002
67794014 059905002
67794015 059906-002
67794016 059907-002
67794017  059908-002
67794018  059910-001
67794019  059912-002
67794020 059913-002
67794021 059914-002

1200309255 MB
1200309256 DUP of 67601015
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1200309257  DUP of 67601016
1200309258 MS of 67601015
1200309259 MS of 67601016
1200309261 1CS

SOP Referenee
Procedure for prcpa.ratlon analysis and reporting of analytical data are controlied by Gcncral
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data d:scussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

‘ PreparatipnIAnalyncal 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 documenm listed
in this "Method/Analysis Information” section.

Ca]ibratmn Information.

The mstmment used in this analyms was the fo]lowmg Lachat chkChem FIA+

Initial Calibration
The mstrumem waspropcrly calibrated.

Callbratmn Verification Information
All cahbrauon verification standards were within the reqmred limis.

ali nirol Information:

Blank Acceptance
The method and calibration blanks associated with this data were within the required acc;eptanoe
Tinits.

Laboratory- Control ‘Sample Recovery :
The recovery for the laboratory control sample was within the rcqmrcd acccptancc limits.

Quallty Control :
The following SNLS samples were chLgnatcd for Quality Control: 67601015 and 67601016
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- Sample Spike Recovery

The spike recoveries for this sample set were within the required acceptance limits.

- Sample Duplicate Acceptance -

The Relative Percent Differences between the samples md 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 lioldiﬁg times
expressed in hours are calculated in the AlphaLims system by hours. Those holding times
expressed as days expire at nudmght on the day of expn‘ahon

Holding Times

All samples from this samplc group were analyzed wn.mn thc requmed holding time for this
method. :

Preparation!Analyﬁcal Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions

The following QC sample in this sample group was diluted 1: 50 due to high concentration for
this analysis: 1200309261. .

Sample Reanalysis

The method blank (1200309255) was reanalyzed because there was no sample in tb.e
autosampler cup during the original analysm

Miscellaneous Infgt_m ﬁon;

Nonconformance Reports

* No Nonconformance Reports (NCR) were reqmrcd for any of the samples in thls sample group
~ for this analysm ,
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‘ Meth&fAnal!sis Information.

Procedure: Toial Cyanide
Analytical Method: SW846 9012A
Prep Method: SW846 9010B Prep
Mﬂﬁcﬂ Batch Number: 206136 |

| Prep Batch Number: 206135
Sample Analysis

The fol]owmg samplcs were analyzed using the analyhcal protocol as established in SW846
9012A:

Sample ID Client ID
67794022 . 059915-002
1200311349 MB

1200311351 DUP of 67794022
1200311352 MS of 67794022

1200311367 LCS

SOP Reference _

Procedurc for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.
Preparation/Analytical Method Verification

The SO? stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the re gulatory documsnts listed
in this “Mcthod/A.ualys:s Information” section. :

Calibration Information;

The instrument used in this analysis was the following: Lachat QuickChem FlA+
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Inifial Calibration
The instrument was properly calibrated.

-Calibration Verification Informaﬁon. ‘
All calibration verification standards were within the required limits.
Quality Contral (QC) Informag'oﬁ:

Blank Acceptance . ‘
The method and calibration blanks associated with this data were within the required a.cceptance
limits. :

Laboratory Control Sample Recovery
- The recavery for the laboratory conr.rol samp]e was vnth.m the required acceptance lumts

Quality Control
The following sample was deSIgnatcd for Qualtty Control: 67‘794022

Sample Spike Recovery :
The spike recovery for this sample sct was w1thm the reqmrcd acceptance limits,

Sample Duplicate Acceptance

The values for the sample and diplicate 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 Alphal.ims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

All saraples from this sample group were analyzed wnhm the reqmred holdmg time for this -
noethod.

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

Sample Dilutions

The following QC sample in this samplc group was dﬂmed 1:50 due to lugh concentranon for
this analysis: 120031 1367 ,
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Miscellaneouns Information;
Nonconformance Reports

N6 Nonconformance Reports (NCR) were required for any of the sampies in ttus samplc group
for this amalysis. , ‘
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MethodeMis Information

 Procedure: Hexavalent Chromium
Analytical Method: SW846 7196A
Prep Method: | SW846 3060A
Analy:{cal Batch Number: 205618
Prep Batch Number: 205617
Sample Anal

The followmg samples were analyzcd usmg the analytmal protocol as estabhshed in SW 846
T196A: , ,

Sample ID Client ID

67794012 059903002
1200310247  © MB
1200310248 -DUP of 67601013

1200310249 - DUP of 67601023
£ 1200310250  MS of 67601013
1200310251 - MS of 67601023
1200310252 - LCS

SOP Reference.

Procedure for preparation, analysis and reporting of anaiyti_cal data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (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 festmg 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 instrumcn; used in this analysis was the following: Milton Roy Spectrophotometer 200

 Initial Calibration
- The instrument was proper]y cahbrated

Calibration Verification Information
All calibration verification standards wete within the required Limits.

Quality Control (QC) Information:

Blank A cceptance
. The method and calibration blanks associated with this data were within the required acceptance
hrmts <

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was w:thm the required acceptance limits.

Quality Control
The fol]owxng SNLS samples were deswnatcd for Quallty Control: 676010] 3 and 67601023,

Sample Spike Recovery ' '
_ The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the
client’s required acceptance limits of 75%-125%. See NCR# 6532.

Sample Duplicate Acceptance :
The Relative Percent Differences between the sarnples and duphcates for this SDG were within
- the required acceptance limits.

Technical Information:

GEL as'signs 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 midright 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 wete performed as stated in the SOP.
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Sample Dilutions
No samples in this sample group required dilutions.

Miscellaneous Infmation:

Nonconformance Reports
NCR# 6532 was written for this sample batch.
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7196A:

Method/Analvsis Information
Procedure: Hexavalent Chromiom
" Analytical Method: SW846 7196A
Prep Method:  SWS8463060A
Analytical Batch Number: 205620
Prep Batch Number: 205619
Sample Analysis
The following samplés were analyzed using the analytical protocol as established in SW846

SampleID = Client ID
67794013 - 059904-002
67794014 059905-002
67794015 059506-002
67794016 059907-002
67794017  059908-002
67794018 059910-001
67794019 059912-002
67794020 059913-002
67794021 059914-002
67794022 1 059915-002 -
1200310253 MB

1200310254 DUP of 67794013
1260310255 MS of 67794013
1200310256 LCS
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SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General
Engineeting Laboratories, Inc. as Standard Operating Procedure (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 gmdancc from the regulatory documents listed
in this "Method/Analysis Information” section.

Calibration Information:
The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200

Initial Calibration
The instrument was properly calibrated.

. Calibration Yeriflcation Ihformation
All calibration verification standards were within the required limits.

Quality Control (QC) Information;

Blank Acceptance

The method and calibration blanks associated with this data were within the requred acceptance
: lnmts

Laboratory Control Sample Recovery .
The recovery for the ]aboratory control Sample was within the reqmred acceptance limits.

Quality Control .
The following sample was dcs1gnated for Quality Control: 67794013,

‘Sample Spike Recovery
The spike recovery for this sample set was within the reqmrcd acceptance limits.

Sample Duplicate Acceptance

The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit {PQLY); therefore, the RPD is not applicable.
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Technical Information:

GEL assigns holding times based on the datc and time of sample collection. Those holding times
expressed in hours are calculated in the AjphaLims 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 w:thm the reqmred ho]dmg time for this
method.

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

Sample Dilutions

No sampies in this sample group required dilutions.
Miscellaneous Information;

Nonconformance Reports

No Nonconformance Reports (NCR) were reqmred 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 an'alysis has

met all of the rcqulrements 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. _

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

-~ % :
N
Reviewer: (;C.;/(’:? 'Z-K.) Date: lejaum,

/
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General Chemistry Narrative

Sandia National Labs (SNLS)
SDG 67794-1
Method/Analysi ormatlo
Procedure; = Hexavalent Chrommm
Analytical Method: SWE846 7196A

Analytical Batch Number: 204193

Sample Analysis

The following samples were ana]yzed using the analytical protocol as established in SW846
7196A_ _

Sample ID Client ID

- 67798009 059926-006
1200307123 MB for batch 204193
1200307124  DUP of 67608009
1200307125 PS of 67608009

1200307126 LCS for batch 204193

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by Gencral
Engincering 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 rescarch and testing conducted by

General Engineering Laboratories, Inc. and with gmdancc from the regulatory documents listed -
in this "Method/Analysis Information" section.
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Caljbrati tion:
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 limits.

nality Control I rmaﬂon£ .

Blank Aceeptance ' '
The method and calibration blanks associated with this data were wxﬂun the rcqulrcd acceptance
limilts, ‘

Laboratory Control Sample Recovery
The recovery for the ]aboratory contro} sample was wnhm thc required acceptance lnmts

Quality Control
SNLS sample 67608009 was desngnatsd for Quahty Control.

Sample Spike Recovery
. The spike recovery for this sarnple set was within the required acceptance limits.

Sample Duplicate Acceptance '
- The Relative Percent Difference between lhc sample and duphcatc for this SDG was w:thm the
rcqu:red acceptance limits.

' Tg@' ical 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 holdmg times
expressed as days expu‘c at midnight on the day of expiration. -

Ho!ding Times
The samples from this samplc group were received by the lab outside of the method specified
holding time. 'I'hc samples were analyzed on the day they were reocwcd.

PreparatioxﬂAna]yhcai Method Venﬁcation
'All procedures were performed as stated in the SOP.,

Sample Dilutions
No samples in this sample group required dilutions.
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‘ | » iscell 5 tion:
Nonconformance Reports

Nonconformance report (NCR) 5078 was submitted by the project manager for sample 67798009
becausc the samplc was received out of holding for hexavalent chromium analyns

Addltional Comments

- Sample 67798009 was ana.'lyzed before being logged in to LIMS. Thercfore the sample could
not be scanned to custody pnor to analys:s .
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Method/Analysis Ihformalion

Procedure: | Total Cyanide
Analytical Method: SW846 9012A

. PrepMethod: SW846 9010B Prep
Analytical Batch Number: 205981 ‘
Prep Baich Number: 205980
Sample Anal

The following samples were analyzed using the analytical protocol as established in EPA 335.3:

SempleID = ClientID
67798008 059926-005

| 1200311080  MB for batch 205981
1200311081 - LCS for batch 205981

11200311082  DUP of 67798008
1200311083 MS of 67793008
1200311474 LCSD for batch 205980
SbP Refer_elice

Proccdurc(s) for preparation, analysis and reporting of analytiéal 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. .

Calibration Information:

The instrument used in this ana]jsis was the following: Lachat QuickChem FlA+
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Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

ualit Control Info

Blank Acceptance
. The method and cah'bmuan blanks assomated with this data were within the requm:d acccptalwe
Limits.

Laboratory Controel Sample Recovery
The recovery for the laboratnry control samplc was within the roqmred acccptance hmlts

- LCS anlimte Recovery
The LCS Duplicate recovery was within the requn'ed acceptance limits.

LCS Duplicate RFD . ' '
The Relative Percent lefcrencc bctween the LCS and LCS Duphcate was within the requned
acceptance limits. ,

Quality Control -
Samples 67798008 was designated for Quality Contral.

Sample Spike Reoovery
The spike recovery for this sample set was within the reqmred acccptancc Timits.

Sample Duplicate Acoeptance
The valnes for the sample and duplicate for this sample group are lcss than the Practical
Quanutanon Limit (PQL); therefore, the RPD is not apphcable

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated jo the Alphalims system by hours. Those holding times
expressed as days expire at nudmght on the day of cxpxranon

Holding Tlmes

All saruples from thls sample group were analyzed within the required holdmg time for tlns
method. :

Preparation/Analytical Method Verification
~ All procedures were performed as stated in the SOP.
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Sample Dlhltions
No samples in this sample group rcqmred dilutions.

Misce]laheous Information:
Nonconformance Repoﬂs

No Nonconformance Reports (NCR) were requued 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 -
nairative. ‘

Review Vahdaﬂon‘

GEL requires all ana]ym:al data to be verified by a quahﬁed data validator. In addmon, all data

| ~ designated for CLP or CLP-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:

Reﬁewen_é-) ’14‘\} Date:___lo/jo/or.
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MS-0756
P.0. Bax 5800

Sandia National Laboratories

QC Summary

Albuquerque, New Mexica

Workorder:  677%4

Pamels M. Pulssant

' Report Date: October 18, 2002

FParmname

NOM

Rapid Flow Anslysis Federal
Bach 25123

Q1200308256 67601015 DUP
. Cyanide, Toul

- QCI200305257 61601016 DUP

Cyanide, Total
. QCI200009261  LCS
" Cyanide, Total
QCI200309255 MB
~ Cyanide, Total -
QCI200309258 67601015 MS
Cyanide, Total
QCI200309259 67601016 MS
Cyanide, Toel
Boxh 208136

Q1200311381 - 67794022 DUP
Cysnide, Total

QCI200311367  LCS
Cyanide, Total

QCIZ0031134¢  MB
Cyanidc, Totl i

QCI100311352 §7r94022 NS
Cyanide, Total
Spectronieteic Analysis Federal
Baach 203518 -

QC1200210248 &7601013 DUP
Hexavalent Chromiom
QCL20031024% 647601023 DUP
Hexavalent Chromium
QCt200310282  LCS
Hexavalent Chromium
| QCIZO031024T  MB
Hexavalent Chromivm
- QCT00310250 67601013 MS
Hexavalent Chiromivin
QC1200310251 67601023 MS
Hexavalent Chromiym
Bach 205820

QC1200310254 67794013 DUP
Hexavalent Chromicm
QCL200310286  LCS
Hexavalent Chromium
QC1200310253 Me
Hexavalent Chromium
QCL200310255 67794013 MS
Hexavalent Chromivm

QC

Units__RPD%__ REC% ~ Range _Auisl

g

8

277

500 - U ND

455 1)) ND

BU ND BU

21 B

" sp0  BU ND B

8
=

0.985

0.993 U ND

0993 U . ND

0.998

0885 - U - ND

g

&
FEii

5.26

449

264
0.0883

4.50

0956

0.665

ons

100

0.936

mglkg

%

1811

NIA
N/A
9

105

98

N/A

85

92

N/A

MNA -

97

63

n

NA

100

95

(62%-138%)

(35%-145%)

(55%-145%)

{62%-138%)

(55%-145%)

Page 1 of 2

Date Time

(+-0.250) ADF 10/02/02 12:36
(WJSO) 1V0202 12:58
1002702 12:34
10/02/02 13:51
1060202 12:36

10/02/02 12:39

(+#-0227) ADF

10/08/02 10:31
10/08/02 10:40

{+{-0.0995) BEPZ 10/11/02 05:00

{+/-0.0985)

(72%-121%)

{49%-130%)

(49%-130%)

(+-0.0593) BEP2" 10/11/02 09:30

(12%-121%}

{49%-130%)

10/08/02 1039

10/08/02 10:35
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QC Summary

Warkordex: 6779 o Page 2of 2
Parmoame o om_NOM Sample_Qual . QC __ Units RPD% _REC% __ Range Anist __ Date Tume
Notes: ' '

RER is calculated of the 95% conbhideace level (2-sigma).
The Qualifiers in this repart are defined as follows:

* Recovery or HRPD ot withid acceptance limits and/or spike amousi not ¢ompatibls with the sample or the duplicate RPD's ar¢ ook applicable where
Indicates analyre is 8 surropate compound.

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

Estimated value, the enalyte concentration fell above the effective MDL and below the effeciive PQL

The response belween the confifmation coluran and the primary column is >40%D

The analyte was analyzed for but net detceted below this concentration, For Organic and Inorgenic annlytes the result is less than the el’femv: MDL. !
Presumptive evidence that the analyte is not present. Please see nnnuvc for further information. ‘
Presumptive cvidence that the analyie is not present, Please sce varrative for further infromation.

Unccrtain identificadon for gamma specroscopy. ‘

»
»

Mo I ®™

N/A indicates (hat spike recovery limis do not apply when sample concentration axceeds spike conc. by-a factor of 4 or more,

* The Refattve Percent Difference (RPD) obtoined from the saraphe duplicate (DUP) is cvaluated against the 1 acceplence criteria wheo the sample i grester than
five times (5X) the contract required detsction fimit (RL). In cases where either the smple or duplicate valne is less than 5X the RL, 2 conwol limit of /-

the RL is used to evaluate the DUP casult,

For PS, PSD. and SDILT results, the valucs listed are the measured amounts, not final concontrations. |

‘Where the analylical method has been perfomed under NELAP ceriification, the analysis has met all of the
reguirements of the NELAC standard unless qualified on the QC Summary.
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' QC Summary . Report Dates October 8, 2002
Clicat = Swndia National Laborstories Page 10t 2
P.0. Box 5300
Albnguergus, New Mexico
Countact; Paneda M. Poissent
Workerderz: €798 .
Parmusme NOM Sample Qmal QC____Usits RPD% RECH Range Anist  Date Time
Rapid Few Anulysis Federsd
Batch -
QCI200811082 &7798008 DUP . . B
nde, Total ’ u KD U ND mgfl. NA (+-0.005) ADF 100442 L0:52
QC1200311081 .  LCS .
Cyanide, Total 0450 - 0.0483 mg/L 57 100402 10:48
Q1200911474 LCSD . ’ ;
' Cyanids, Total . © 0050 ~ 0.0506 oyl s 101 ) . 10/04/02 10:40
QCL20031I080 MB ) .
Cysmide, Total ] 0) ND mg/l o 100402 10:47
QCI700311083 G7TP5008 NS
Cyunide, Total 6100 U ND 0.100 mg/l 100 T 100402 1(=56
Spactrametric Anslysls Fedmal
Batch - 204193
QCL200307124 67608009 DUP
Chrominm, HU ND HU ND mgl NA ‘ (+-0.010 VH1 - $526/02 14:20
QCL200071%6  LCS , : .
Hexavalent Cheaminm 0.100 0.0%% . myl 9
Q200307123 MB - -
Hexavaleot Chromimm 1] KD mefl.
’ QCLI0007T124  S7808009 PS
mg/L - 93

Heaavalent Chromium 0100 HU ND H 0.093

Notes:
RER is calculated st the 95% confidence Jevel (2-sigma).
The Quakifiers in this report are dafined as fallows:

* memmmwlmwmmmmmwmmwewmwpmmmwwmnd
Indicates mmalyte i a rorogaie compound.

Tt amalyte was found ia the blank above te effecive MDL.

Holding timne was exceeded :

Estirnated value, the analytc concenteation fell sbove the effective MDL and below the effentve PQL

The yesponse betwren the confirmation column aad the primacy column is >40%D -

The analyle was apalyzed for but not detected below this cancontration. For Organic mdhmmcmawmmermhhusmteeﬁm\mL I
Presumptive evidence that the analyte i3 not prescot. Please sec nurrative for fortber information.

Presumptive evidence than the analyt is notpreseat. Please see namratve for fonker infromadon.

Uncertain identificagon for gamma spectroscopry. .

HMHMHaw©-gw
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QC Summary
Workerder: 67798 , Pago 2¢t 2

Parmnatne NOM _Sample Ogal _ _QC Units RFD% _REC% __Rapge Auist Date Thpe
N/ A indicates that spike recovery limits do pov apply when sample concentration exceeds spike cons. by o facior of 4 or mare,

A The Relative Pereesat Difference {(RPD) obmnedﬁomthcsampledupllm (DUP) is evaluated against the accepience criteria when the sample is greater than
five times (5X) the contract caquired deteetion hmit (RL). hmmmhsmpkammm:humwﬂmmnmlhmaf%

trm  RIL iy nacd to evaluste the DUP resalt

Fot PS, P5SD, and SDILT results, the values listed acs the meavared amounts, ot final concevtradons.

Where the apalytical mdwdhashunpgdormodmderﬂmcuuﬁmmn.lhonmlymhumeunoﬂn
mqmmmusoftbnmCmnda:dunmthﬁdonﬂmQCSummary
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Radiochemistry Case Narmative
Sandia Natienal Labs (SNLS)
Werkorder 67794

Method/Analysiy Information
Batch Namber: 205013 '
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EFPA 900.0

Sample ID Client ID

67794012 059903-002

67794013 059904002

67794014 059905-002

67794015 059906-002

67794016 059907-002

67794017 059908-002

67794018 059910-001

67794019 059912002

67794020 059913-002

67794021 059914002

67794022 059915-002

1200308987 MB for batch 205013

1200308983 059915-002(67794022DUP)

1200308989 05991 5-002(67794022M5)

1200308990 05991 5-002(67794022MSD)

1200308991 LCS for batch 205013

SOP Reference

Procedure for preparation, analysis and reporting of analytica! data are controlied by General Engineering
Laboratories, Ine, as Standard Operating Procedure (SOP). The data discussed in this narrative has been snalyzed in
accordance with GL-RAD-A-001 REV.6.

Callbration Informstien:
Callbration Information

All initial and continuing calibration requirements have been met. The initial calibration was performed on June 12,
2002. .

Standerds Information
Standird solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geomelry
All counting sources were prepared in the same geometry as the calibration standards.

OQuality Contre] {OC) Information:

Blank Information
The blank volume is representative of the sample volume(s) in this batch.

Designated QC ‘
The following sample was used for QC: 67794022,
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QC Inforsaation
Al of the QC samples met the required soceptance Limits,

Tschuicel Inforwstion;

Holdlag Time
Allumplsmdmfwdns sample set were performed within the required holding fime.

Praparstien Information

Sample Re-prep/Re-analysds
None of the samples in this sample sot required reprep or reamlysis.

Gross Alpha/Beta Preparation Tafermation .

High hygroscopic salt content in evaporstcd samples can cause the pample mass to uctnete dos to moistore
absorpticns, To minimnize this interference, the salts are comverted to oxides bry beating the sampls under » fame
until & dull ved color is obtained. The conversion to oxides stabilizes the sampie weight wad sasures that propec
alpha/beta efficiencies erc assigned for each sampls.  Voliatile radiolgotopes of carboa, hydrogeu, technetim,
poloaium and cesium may be lost during ssrple heating, cspecially %0 8 dull ned heat. For this sample set, the
prepared planchet was counted for beta activity before being flamed. After flaming, the planche! was cousded for
alpha pctivity. This sequence canses the alpha count run dass to record over the beta count rus dats in Alphalima,
therefore only the alpha count data will appear on the instrument ranlog.

Miscellanovins Informatiog:

NCR Decamsntuiion

No NCR wore gonerated for the preparation or asaiysia of this semple set.
OualiSer infurmption

Marwial gualifiers were not required.

Certification Statanient
Where the analtytice] method has been performed under NELAP certification, the snalysis has met all of the
requirements of the NELAC sundard unless otherwise noted in the analytical case nurative,

Review Valigatien;

GEL requires all snalytica) dats to be verificd by & qualified dats validator. In addition, all data designated for CLP
or CLP.Jike peckaging will receive a third level validetion upon completion of the data peciage.

The following data validator verified the information presented o this case narrativa:

pevtewer, N 8D DRUM v 10 1¥102
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Radiochemistry Case Narrailve
Saudis National Labs (SNLS)
SDG §71794-1
Method/Analysls Information
Batch Number: 204950
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 900.0
Sample ID Cliest TD
67798011 059926-008
. 1200308804 MB for batch 204950
;200308805 059826-008(6716901 iDUP)
" 200308806 059826-008(6716901 IMS)
1200308807 059826-008(67169011MSD)
1200308808 LCS for basch 204950

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, In¢. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed
in accordance with GL-RAD-A-001 REV.6.

Calibration Informatiom:

Calibration Information
All initial and continuing calibration requirements have been met, The initial calibration wae performed on
June 12, 2002,

Standards Information
Standard solution(s) for these analyses are NIST traccable and uscd before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Contrel (OC) fpformation:

Blank Information -
The blank volume is representative of the sample volume(s) in this batch,

Designated QC .
The following sample was vsed for QC: 6716901 ). The QC sample is from SNLS work order 67169.

QC Information
All of the QC samples met the required acceptance limits,

Techutieal Information:

Holding Time
All sample procedures for this sample set were performed within the required holding tine.

Preparation Informatien
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.
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Grose Alpha/Beta Preparation Information '

High hygroscopic sal content in evaporated samples ¢can canse the sample mass to floctoate due to moistare
absorptioe. To mirimize this interference, the sehs arc converted to oxides by heating the sample uader » flame
nntil 3 dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
slpha/beta efficiencies are assigned for cach sample. Volatile radioisotopes of carboa, hydrogen, technetinm,
polonitm and cesium may be Jost during sample heating, cspecially to & dull red beat. Por this sample sel, the
prepared planchet was counted for beta activity before being flamed. Afier flaming, the planchet was connted for
alpha activity. This sequence causes the aipha count run data to recoed over the beta count run date in Alphalims,
thercfore only the alpha count data will appear on the instrument ronlog.

Miscellupeowy Information;
NCR Documentstion
No NCR’s were generatod for the preparation or analysis of this sample set.

tion .
Where the analytical method has been performed under NELAP cettification, the analysis has met alt of the
requirements of the NELAC standard unless otherwise noted in the analytical cass narative,

Revicw Valldation; .

GEL reguircs all analytical date to be verified by a quelified data validator. In addition, all data desigosted for CLP
or CLP-like packaging will receive a thivd level validation vpon completion of the data package,

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

Beviewar A N Dates_ 2= Q4 2. 6711
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" -* GENERAL ENC {EERING LABORATORIES
- Meeting tpday’s needs with a vision for tomorrow:

. QC Summary Bepert D Qetober 18,2002

Cliem : Sandia Natisng) Laboratories :
M L Page o7 2
P.O. Bex 5580
Albuquergune, New Mexico
" Coatact: - Pamela M Fuissane

wmu—nm

Parmname KoM Sample : U RER__ REC% s Timse
Batch’ + 20434
QCI200307411 67794012 DUP , : : . o
. 5.17 ’ 350 percanl 3 T (0%-24%) AWDB  0%/27/02 11:42
ol Gaa Flaw '.
Bakch 303013
QCI200308588 67194012 DUP ) oo .
L : ‘123 S 1 pCig Q190 0%20%) I3) 10M6D201:36
Uneat +/-3.06 H2.71 ) . : :
: - T?U 130 Y ‘
Beta 180 K B X pCis 0243 . D-20%)
. Uncort: . +-138 +.1 40
i TPU: 140 145
Qc1030m9] LGS - . .
989, . ’ 1.2 iy 113 (75%-125%) 1W/16/02 19:13
Uncert: LT e
. - ™o - 204 ) : .
Beta . 30.7 462" pliy . 17 (TS%-125%)
- L Uncest: : +.2.4% ’
. TPU 2469
QCII003039%87 ~ MB : '
Alpha . , U - noug Poig . /16402 01:36
- . ‘ Uncert: : +-0.0996 . : :
) L TPU: 0.0997 ‘ -
Bena U 0.126 PG
Uneert +-0.0876
TAU: . 00878
QCL200308989 67194002 MS . :
B4S . 123 836 pCi'g 84 (75%-125%) 10/16/02 18:33
" Unctr: =106 +H-178 :
_ : ™ s - 194 : .
Ben . . ) 339 180 ' 26 pCVg. o981 (T5%-129%)
Uncent: +-138 +-193 : :
. TPU: . 140 o rz00
QCLA03NIFY 7794022 MSD " .
Algha - 97.9 123 105 pCig o
Uncat: v306  Hns. .
' : " TRU: kX i) 26.]
Beta - A | 1310 31 T Oy . 92
, . Uncért: +#-1.38 2 & B

TR 140 n1

PO Box 30712 * Charkeston, SC 29417 msmkmd 29407 -
(843) 556-8171 'Fal(&ﬂ)?ﬁﬁ-lln .
ﬂwﬂnloqun‘l?wz: R . 250




. .GENERAL ENGINEERING LABORATORIES - -

- g Meeting today’s needs with a vision for tomarrow: .
B & ] R

(o) ;

'erop‘s‘- :
- QC Summary. _

| Warkorden 6774 o B . , Page 20f 2

Parmpams N Ssmple Qual ___ QC Ui BER . RECY,  Range Ams _ Date Time
. Nows: . : : ]

mq:aiﬂﬂsmulrepmmdgﬁndufonwn

.- R:wnqu%mm“mwmunwwspﬂvamwmwﬂwﬂlbaampkadudupmm:mmupplhhkwm
eummmuuawmmm : )

Indicstes analyte i a swrogxic compoupd.

mmwmmubmmumm
wwn.ummmmmmmmwmmwm
mnmwnmmmmmmdmkm
mmlmmmﬂﬂdhmnumwwmnmﬂmFqum:ndhwmnMymwemullukuhnheﬁeeuwm.
For ndiockemmical analytes the result is less than the Decisloh Level

Presumptive s vidence that the snalyse is nol present. Please see parmaive for further inforution.

. Proowmptive svidence thiat the analyte is oot preseat, Flese soo harvative for fosther infinmation,
Mnidmﬂﬂmhmm :

i cNemw g

E WAmd:wumtspihn recavery Iknisdom:pp‘ly whmsnphmunhﬁmmadssﬁhcemhnMoﬂwm

*The Relative Pactat Difference (RPD) btained from the sample duplicate {(DUP) 14 evaluated against the acceplencs criteria when'the:

sample is gronterthan five tires (SX) the contract resjuired detection limit (RL). In cases whese ¢ither the ssnple ot duplicate valus i
_ less than 53X the BL, s conlral limitof +/-tha RL is ysad o evahanis the TRUP resul,

For PS5, PSD, MSDmemmcvdmhmdemmdmﬂMm

Where mmmthuwmpmmWMumﬁmhmmmmdm
mmmofwmcmammm@uqcm

P O Box 30712 * Charleston, SC 20417 * 2040 Savage Rosd * 29407
(842} 556-B171 * Fax (843) 765-[!78
amumm
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& mc”'{%% -
g GENERAL ENGINEERING LABORATORIES

o u : Meeting today s needs with a vision for lomorrow.
% 7 .
‘941'0[\"",
_ QC Summary Revort Date: Gctot |

Client 1 Sendia Natioual Leborstories ‘ ' Dete: MI%:M
MSI756
P.O. Box 5508
Alvaquerque, New Mexice

Coatagt: Pxncla M, Pyissast
Workorder: &FT9

Parpmame NOM Sample Qual ___ QC _ Unxs RER _ REC% Range Anmlst  Datc Time
R Goz Flow . . . .
Baxch T 24950
QCIzD0308205 7169011 DUP . : .
Alpha ) U 023 U 0582 poi/L 0389 » © (+-1.00)HOB1 10/08/02 05:44
Uncert: #0333 0403 L
TPU: 0334 0408 ) ) -
Bets - Uy 008 U 0077~ pCiA 0188 A (+w-100)
Uncere +-0341 w0354 .
TPO: 0.341. 0.35¢ .
QCI200308508  LCS . :
9.39 o 109 pl/L 110 (75%-125%) 1007402 21:03
Uncert SR . .
™ FAt
Beis 3.7 ’ 4. pCiL 111 (75%-125%)
Uncer: +-245
TPU: , .15
0C120030860¢  MB . _
Alphs . U 0.0431 pCUL 10/08/02 05:44
Uncat: . . 00745
TPL: ' ' D.0746
Beta : : u 0126 poL
Uncer: +4.162
™U: L 0.162
QCI200308906 67168011 MS - ) .
Alpha S M4y 0293 | 369 pCiL 116 (75%-125%) 1007022103
Uncert: +0.333 w821 _
TPU: - 0.334° .17
Beta - - 199 U. H0336 227 PliL 114 (75%-125%)
Uneart: +-0341 S W23 :
TR, 0.341 124
QCI200308%07 &§7169011 MSD . ’ . .
Alpha 19.4 U £0.293 i53 pliL. . 113 (25%-125%)
Uncen: 40313 +-9.67
TR 0334 119 ’ .
Beta ] % y -0.0536 24 pGiL 106  (75%-125%)
: Uncert +/-0341 +.123
TPU: o341 C 128

Notes:
'Ithuuliﬁmind:isrepmmdcﬁnednﬁllm

* Rwoverya"%RPDuot witl.’n acceptance imits and/or spike mmltnotcun-lpau‘bkwnﬂ:ﬁnnmphorﬂ:eduplmmunnﬂmcnbkwhm
the concentration falls belov the :ﬁwuchQl.
**  Indicates annlyle is a saorog: = cormpound,

B Theanalyte was found in the blank above the effective MDL.,

POBax_amu-cmemn.scmu » 2040 Savage Road * 20407
. (843) 5568171 * Fax (843) 166-1178 ~ _
am..lqddhm ' : : 252




ENG,
8?9) % GENERAL ENGINEERING LABORATORIES .
' ©+ Meeting today's needs with a vision for tomorrow.

G, K
'4 ro [\“”

‘Workorder: 67798 Page 2ol 2

Parmname ' NOM Sample Qual Q¢ Umits _RER __ KEC% __ Ramge Aniot _ Date Time
Holding time was exceeded Co-

mmvmaumwmfmmmmmwmmmm

The response betwen the confirmation colizmn and the prisery columm is >40%D

The analyte was anglyz:d for but ot detected helow this concenmation. Fw&pmcuﬂlnmmmﬂymthcnuhslmﬂmlheﬂ’mum.
memmmhmummnhmm
Presumptive gvidence that the analyte is nol present. Plemse sae nayative for forther information.
Presumptive evidence that the analyte is nol present. Please see nmrative for forther infromadon.
Unundniduﬂﬂcuhnhmm

NIAhdicammatsp:kcmmyhmudomapplyﬂmumphmmhmm:ghmwuhmef-tmmnn

A Thbe Relative Percent Differznce (RPD) obtined froen the sample duplicate (DUF) is evaluated against the soctptence riseria when the
sample is greater than ﬁvr.nmes(ﬂ()lhemraqweddmwmmmm.hcuummkﬂmpbummwuh
less than SX e RL, » control limit of w- the  RL iz used'to evalogte the DUP resule

For BS, PSD, msnn.rumlu.bvdmhmdmmemmdmc.mﬁnlmm

Mmmﬂmmmmmwmmmmmmhuwmum
requirements of the NELAC stm-ﬂudunleslquallﬁedonﬂnqCSumuty .

P O Box 30712 » Charleston, SC 29417 » 2040 Savaga Road » 20407
(843) $56.8171 « Fax (843) 166-1178
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PCRB Case Narrative

Sandia National Labs (SNLS)
5DG# 67794-1

Method/Analysis Infermation
Procedure: Polychlorinated Blphenyls by Method 8082
Analytical Method: SWB46 8082
Prep Method: SW84s 3510C
Anslytical Batch Number: 204654
Prep Batch Number: 204653

Sample Analysis
The following samples were analyzed using the analytical protocol as established in SW846 8082;

Sample ID - Cliest YD
67798006 059926-003
1200308119 PRLXO] (Method Biank)

1200308120 PBLKOILCS (Laborstery Control Sample)

System Conflguration

Chromatographic Colamns
Colomn ID. Column Description
J&W1 DB-5(5%-Phenyl}-methylsiloxane 30m X 0.53mm x 1.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um

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

1&W2  DB.1701 Durabond stationary phase* 30m x 0.32mm x 0,5um

DB-5{5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
J&W3  DB-1701(14% Cyenopropylphenyl}methylsiloxane 30m x
0.53mm x 0,5um

DB-608 Dursbond stationary phase® 30m x 0.53mm x .83um

1&W4 B X1B* 30m x 0.53mm x 1.5am

JE&WS DB-XLB* 30m x 0.25mm x 0.25um .
DB-17MS(50%Phenyl}-methylsiloxane 30m x 0.25mm x

SNLS SDG#67794-1 - PCB
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0.25um

- DB-5(5%-Phenyl)-methylsiloxane 30m x 0 25mm x ¢.25um
J&W6E  DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x
0.25um

* Durabond and DB-XLB are tradémarks of 7 & W,

Instrument Confignration

The sample.é reported in this SDG were analyzed on one or more of the following instument systems.
Instrument systems are referenced in the raw data end individual form headers by the Instrument ID
designations listed below.

Instrument i) System Configuration Chxomatographic Colomn

ECD1 HP 6890 Series GC ECI/ECD RESTER*
ECD2 HP 6890 Series GC ECD/ECD . RESTEK*
ECD3 HP §850 Series GC ECD/ECD RESTEK*
 ECD4 HP 5890 Series I Plus GC ECD/ECD J&WS
ECD5 HP 6890 Series GC ECD/ECD JI&WS
ECD7 HP 6890 Series GC ECD/ECD - I&WS
ECD3 HP 680 Series GC ECD/ECD RESTEK*

*The columns were changed to RTX-CLPEST1 and RTX-CLPEST2.
Preparation/Analytical Method Verification

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

bration Information

Initial Calibration 4

All initial 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.

Quality Contrel {QC) Information

Surrogate Recoveries

All the surrogate recoveries were within the established acceptance cnteria for this SDG.

SNLS SDG#67794-1 - PCB
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ﬁlank Acceptance
The blank(s) analyzed with this SDG met the established acosptance criteria,
LCS Recovery Statement 7 ‘

The Laboratory Control Sanple (LCS) sp1k= recoveries for this SDG were within the cstablxshcd
acceptance limits,

QC Sample Designation o

The MS and MSD werc anlyzed on s sample contained in another SNLS SDG (67821).

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 within the esteblished akchmnce limits.
MS/MSD RPD Statement |

The relative percent dlfferences (RPD) between aach MS and MSD were thhm thc required acceptance
hmus .

ta) Information
* 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 bolding titnes expressed in hours are caleulatsd in the
Alphal IMS system. Those holding times expressed as days expire at midnight on the day of &xpiration.
~ All samples in this SDG et the specified holding time requirements. ‘

Preparaﬁoannalyﬁcal Method Verification

All procedures were performed as stated in the SOP.

Sample Dilutions

None of the ssmples in this SDG required any dilutions.

Sample Re-prep/Re-snalysis -

None of the samples in this sample group were reprepped or reanalyzed.
MisceHaneous Information

Nenconformance (NCE) Documentation

No nonconformance reparts (NCRs) have been gtmrawd for this SDG.

SNLS SDGH#ET194-1 - PCB
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Manual Integrations

No manual integrations were required for any data file in this SDG. Certain standards and QC samples
may bave required manual integrations to correctly position the bascline as set in the calibration standard
injections. If manual integrations were performed, capies of all manual mtcgratmn peak profilcs are
included in the raw data sccton of this PCB fraction.

Additionsal Comments

The additional comments field is used to a.ddrcss special issues associated wﬂh each analysis, clarify
method/contractual issucs pertaiing to the analysis and to list any teport documents generated as 2 result
of sample analysis or review. The following additional commicnts were required for this sample set:

Aroclors quantitated on the raw data report by the Target data system do not necessarily representa -

. positive aroclor identification. In order for positive identification to be made, the aroclor must match in
pattern 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”.

gemﬁcnuon Mﬂ' t

~ * 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.

Vali n:
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.

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

R'eview.er: % ‘ c“‘" . Date: /“’A 5/'”’.'

'SNLS SDG#67794-1 - PCB
Page 4 of 4
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QC Summary Regport Date; October 18, 2002
Clicat Sanqia National Lahnnlorlu Page 10of 2
MS-0756 : A : .
P.0. Box 5800
Albuquerque, New Maxico
Contact: ~ Pamela V. Pujssant
Workorder:  §7794 ‘ :
Parmoame TNOM ~_ Sample_Qual __OC _ Unin RPD% REC% _ Ramgo Anlt  Datc Tige
Semé-Volaties PCB Fedural
Batch 204381
QCI1200307557 ©  LCS .
Aroclor-1260 S 33 29.7 ugfkz 89 (48%-116%) GH!  10/0L/02 13:49
**4cmx 6.67 : 5.06 uglkg 76 (31%-120%) -
**Decachiorobipbenyl ' 6.67 X Y] ugks ‘ 83 (34%115%)
- QCI1200007556  MB ' e - :
Aroclor-10i6 u ND uglkg 1070102 10:37
Atoclor-1221 U ND ughg
Aroclor-1232 U ND ug/kp
Aroclor-1242- 1) ND ughky
Aroclor-1248 - u ND. upkg
. Aroclor-1254 U ND uglhkg
Azoclor-1260 : U ND ugfky
**4rmx , 661 506 ugkg 77 (31%-120%)
**Decachlarobipheny) 6.67 543 uglkg ‘ 82 - (34%-115%)
. QCI200307560 67194012 MS ‘ : ,
Arocler-1250 333 U ND 158 ugkg 44 (36%-134%) 10/05/02 14:03
‘=sgcmx ' - 687 481 139 ughg 36 . (31%-120%)
**Decachiorobiphenyl . 567 527 B X/ ug/kg 41 (34%-115%)
QCI200307561 67794052 MSD e
Aroctor-1260 . _ 1By U ND 15.6 ug/kg 5 47 (0%-30%) . 10/01/02 14:16
e4cmx ' 6.67 481 253 ° ugkg 38 (31%-120%)
*$Decachlorobiphenyl 6.67 529 . 286 uglkg 43 (34%-t115%)
Nutes: .

RER is calouleted at the 95% mﬁdm fevel (z-sngm:)
The Qualifiers in this report are dofincd as follnws:

»

Recovery nr %RPD not within acoeptance Limits deorapik: ammmtnnt compatible with the sample or the duplicate RPD'e mnotapphublc whm:ﬂ
Tndicates onaiytc is 3 surTogate compound. )
The anslyte was found in the blank above the effactive MDL.
Holding time was exceeded
Estimated value, the gaatyté concentration felt above the etfective MDL and befow the effective PQL
The response between the confirmation ¢olumn snd the primary calnmn is >40%D
- The apalyte was enalyzed for but not detected below this concentration. For Orgenic and Inorganic analytes the result is less than the effective MDL. 1
'Presumptive evidence that fhe analyte is not present. Pieage sec narntive for further information,
Presumptive cvidence that the analyte is not prescot. Please see narmative for forther infromation.
" Uncertain identification for gammus spectroscopy.

| 4
»

MHAMO? oW
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QC Summary

Workorder: 67794 Page Zof 2

Parmuame ' NOM " Sampl Qual __QC _ Units_ RED% _ REC%  FRabge .Anst _ Date Time

N/A indicates thet spike recovery hmu.l do not apply when sample soncentration exceeds splko cone. by 2 factor of 4 or more,

*The Relative Percent Differcnoe (RPD) obtained from the sample duplicate (TDUF) Is eve hustod against the accopicnce criteria when the sample is groatsr than
five times (5X) the contract required detection Limit (RL), 1n cases where either the sample or duphmm value is Iess than 5X the RL, o contrel limit of +/-

the  RL is uged to evaluste the DUP repult

For PS8, PED, and SDILT rcsults, the valoes Tisted :re the measured amounts, not finat concentrations.

Where the analytical method has heen performed under NELAP cartification, the analysis has roet all of the
requirements of the NELAC stendard unless qualtﬁad on the QC Summxy
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OC Summary .

Report Date; October 17, 2002
Cllent : . Sandia Naticoul Laborutories Page lof 2
MS-(0756
P.O. Box 5800
Abugquecgme, New Mexico
Coutact; Pamels M. Poissant
Workorder: 67798
Puwpame ' " T " T TNoM . _ ‘Sample Qual _ QC  Unis_ RPD% _REC%  Range Aplst  Dote Time
Semi-Volatiles-PCB Federal ' . :
Batch HMES4
QCIM0308120  LCS
Aroclor-i260 100 0770 | wlk T (47%-131%) MM 100102 1503
=*4cmx 0.200 T 0.l48 ug/L 4 (34%-116%)
“¢Dacacblorobiphenyl C0.200 0.126 ug/L - 63 Q%-122%) .
QCI200308119  MB S _ _ o ‘
Aroclor-1016 v ND ugll oo : [0/01/02 12:52
Arocior-1221 U ND °  wgl )
Aroclor-1232 U ND g/l
Aroclor-1242 L¢] ND ugll
Aroclor-1248 C - WD ug/llL
Armclor-1254 U ND ug/l
Aroclor-1260 U ND ug/l.
wdomx 0200 : . 0.145 wll - . 72 (34%-116%)
**Decachiorobiphenyl ' 0.200 0.140 g/l 70 (21%-122%)
QCI00308125 67821005 MS : -
Aroclor-1260 ) 00 U ND . 0.560 agl . 56 (21%-113%) 10/01/02 12:18
*r4cmx 0.200 0132 ‘ 0.130 uglL 65  (34%-116%)
*sDecuchlorabiphenyl 6.200 0.05M4 0.0692 ug 35 (21%-122%)
QCI200208126 67824005 M.SD ' . ' ‘ .
Arccior1260 100 U ND 0.600 ugfl, 7 60 (0%-30%) - 10:03/02 12:79
*udomx : 0.200 0152 . 6133 ug/L . 66 (4% i6%)
*+Dacachlorobipheny! 0.200 0.0574 © 0077 uy/L I (21%-122%)
Notes:

RER is culeulaied al the 95% confidence kevel (2-3igma).
The Quaiifiers in this report are defined as follows:

®  Recovery or %RPD nol within scceptance limits and/or spike Amount nol computible with (he sampie of the duplimteRPDsm nonpplnble where £
Indicotes anslyte is a surrogalo compound. -

The analyte was found in tha blank above the sffective MDL.

Holting lime was exceeded

Estimated vulue, the analyte coacentration fell shove the effective MDL and belaw Dhe effective FQL

The respoase beiween the confirmation column and the primary colamn is >40%D

The analyte was analyzed for but not detected below this concenwration, For Organic and Inorganic malylm the result is less l.hln e ffzclive MDL. |
Presumptive evidence that the analyte is not present. Please ses ngrative for further information.

Presumptive evidence that the analyte is not present. Please see narmtive for further infromation.

Uncentain identification for gamma spectroscopy.

4
»

R = -
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i

N/A indicutes that spike recovery limits do not apply when sample concentration excecds spike conc. by 2 facior of 4 or more.

A'The Relalive Percore Difference (RPD) obtained from the sample duplicate (DUP) ig evaluated wgainst the acceplence erileria when the sample is grtater than
five 1imos {5X) Lhe contract required detection Hmit (RL). In cases where either the sample or duplicate value is less than SX the RL., o control limit of +/-

the  RLisused o evaluate the DUP reault )

For PS, PSD, and SDILT results, the valuas Yisted gre the measured amounts, not final concentrations.

. OC Summary
Workorder: 67798 ‘ ) S Page 20f 3
Parmpame NOM Sample Qual __ QC__ Units  RPD% _ REC% _ Ruoge Anlst  Date Time

Where the analyticai method has been perlormed under NELAP certification, the analysis has met all of the
. requirements ol the NELAC standard unless qualified on the QC Summary. ‘
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Inorganic Case Narrative for
Sandia National Laboratory
: SDGH# 67794

Sample Anslysis:
The following samples were prepared and anzalyzed using the methods referenced in the
“MethodJAnalysm Information” section of this narrative:

Sample ID Client ID
67794012 059903-002
67794013 ‘ 059904-002
67794014 . 059905-002
67794015 ~ 055906-002
67794016 059907-002
T 67794017 059908-002
67754018 059910-001
67794019 059912002
67794020 059913-002
67794021 059914-002
67794022 © D59915-002
1200307721 Method Blank (MB) lCP
1200307727 Laboratory Control Sample (L.CS) .
1200307725 059903-002L (67794012) Setial Dilution (SD):
1200307724 059903-002D (67794012) Sample Duplicate (DUP) .
1200307726 059903-0028 (67794012) Matrix Spike (MS)
1200307714 Method Blank (MB) CYAA
1200307717 Laboratory Control Sample (LCS)
1200307715 . 059903-002D (67794012) Sample Duplicate (DUP)
1200307716 059903-0028 (67794012) Matrix Spike (MS)
Method/Analvsis Infoymation:
Analytical Batch: 204440, 204452
Prep Batch : 204439, 204451
Standard Operating Procedures: GL-MA-E-013 REV .6, GL-MA-E-010 REV 10
Analytical Method: SW846 6010B, SWB46 7471A
Prep Method : SW846 3050B, SW846 7471 A Prep
System Conﬁgnratmn

The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission specirometer. The mnstrument is equipped with a Meinhardt nebulizer, cyclonic
spray chamber, and ytirium internal standard. Operating conditions for the Trace ICP arc set at a power
level of 950 watts. The instrument has a peristaltic 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 torch and auxiliary gases and a pressure
setting of 26 PSI for the nebulizer.

Mercury analysis was performed on & Perkin-Elmer Flow Injection Mercury System (FIMS-400)
automated mercury analyzer. The instrument consists of a cold vapor atormic absorption spectrometer set
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow mjection system is
petformed via a peristaltic pump at 9 mL/min and nitrogen carrier gas rate of 5 L/min,
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Sampje Preparation '
~ All samples were prepared in accordancc with the referenced SW- 846procedmes
Calibration Information:

Initial Calibraﬂon
Instrument calibrations are conducted usmg method and instrumient manufacturer's spemﬁcanons All
initia] calibration requirements have been met for this analyms

CRDL Requirements
All CRDL standards met the rcfcrenccd advxsory control limits.

Continuing Calibration (CCV) Requirements
AllCCV standards brackctmg this SDG rnet ﬂae established recovery acceptance criteria.

Continuing Cah‘bratwn Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this SDG met the cstabhshed acceptance criteria,

ICSA/ICSAB Requirements
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
estabhshed acceptance criteria.

Quahtv Cantrol (QC) lgiormaﬂog:

Method Blank Acceptance
The preparation blanks analyzed with this SDG did not contam analytes of interest at conccntrauons
- greater than the required detection limits (RDL).

LCS Recovery Statement -
- All LCS spike recoveries for this SDG were w:thm the established acceptance limits,

QC Sample Des:gnaﬂon ‘
Sample 67794012 was designated as the quality control saraple for the ICP and CVAA batches Each

batch included a sample duphcatc (DUP) and a matrix sp1ke (MS). The ICP batch included a seml
dilution (SD).

MS Recovery Statement

The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample concentration
is less than four times (4X) the spike concentration added. All qualifying clements met the cstabhshed
acceptance himits for percent recovery.

RPD Statement
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the

acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detechon

limit (RDL). In cases where ejther the sample or duplicate value is less than 5X the RDL, a control limit
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance
criteria, with the exceptions of arsenic, chromium, and lead, as indicated by the “*” qualifiers.

Serial Dilation % Difference Statement

The serial dilution is used to assess interference caused by matrix suppressmn or enhancement, Raw
clement concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dilution
assessment. All applicable analytes met the acceptance criteria.
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Technical Information:

" Holding Time Specifications ‘
. All samples were analyzed within the speclﬁed holdmg tiraes.

Sample Dilutions '
Dilutions are performed torn minimize matrix interference resulting from clevated mineral element

concentrations and/or to bring over range target analyte concentrations into the linear calibration range of -

the instruments, The samples were diluted the standard 2x for soils on the ICP. No dilutions were
required for the CYAA analysis.

NCR Documentation

. Nonconformance reports are gentrated to document procedural anomalies that may devmte from

referenced SOP or contractual documents. No NCR's were issued for this SDG.

Additional Comments :

The additional comments field is used to address special issues associated with each analysw. clanfy
method/contractual issues pertaining to the analysis and to list any report documents generated as 4 result
of sample analysis ar review. Additional comments were not required for this SDG.

Review/Validation: |

GEL requires all analytical data to be verified by a qualified data validator. 7

The following data validator verified the data presented in this SDG:

Reviewer: _ O iff C 2

Date: ol
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Metals Case Narrative for
Sandia National Labs (SNLS)
SDG# 67794-1 '
le i

The following samples first exl:racted by SW 846 method 1311, then prepa.rcd and analyzed using the
methods referenced in the “Method/Analysis Information” section of this narrative:

Sample ID Client ID
67798010 - 059926-007
-1200307728 Methods Blank (MB) lCP-204455f204453
1200307729 _ LCS for batch 204453
1200307666 Mcthods Blank (MB) CV AA-204420/'204419
A 1200307669 Labomtory Control Sample (LCS)
Method/Analvsis Informsation:
Analytical Batch #: 204455, 204420
Prep Batch #; - . 204453, 204419
Analytical Method: ' ' SW846 6010B, SW846 T470A
Prep Methed: - SW846 3010, SW846 7470A

Standard Operating Procedure: - GL-MA-E-013 REV. 6, GL-MA-E-010REV.10

System Configuration o

- The ICP analysis was performed on a Thermo J arrell Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic .
~ spray chamber, and yttrium internal standard. Operating conditions for the Trace [CP are set at a power
leve] of 950 watts. The instrument has a peristaltic 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 torch and auxiliary gases, and a pressure

~ seiting of 26 PSI for the nebulizer.

Merury analysis was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS-400)
automated mercury analyzer. The instrumient 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 mIJmm and nitrogen carries gas mt@ of 5 Lémin.

Samp]e Preparahon

All samples were prepared in accordance with thc referenced SW-846 procedurcs
Jibratign Info : |

Initial Calibration

Instrument calibrations are conducted usmg method and instrument manvfacturer's spwlﬁcauons All
initial calibration requirements have been met for the analyses.

CRDL Requlreents

All element recoveries in the CRDL standards met the advisory control hn-uts (70% 130).
ICSA/ICSAR Requirements

All interference check standard (ICSA and ICSAB) elements associated w1th this SDG met the
established acceptance cruena
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Continulng Calibration (CCV) Requirements | )
All CCV standards bracketing samples from this SDG met the established recovery acceptancc_critcria.

Continuing Calibration Blanks (CCB) Requirementa
All continuing calibration blanks (CCB) bracketing samiples from thls SDG met the estabhshed

acceptance critegia.
uallit ntrol jop;

Method Blank Acceptance ' .
The preparation blanks analyzed with this SDG did not contain a.na]yles of interest at concentrations
greater than the client required detection limits (CRDL). ‘

LCS Recovery Statement -
All LCS spike recoveries for this SDG were wnthm thc required acceptance limits.

QC Sample Statement
Sample 060043-003 (67821004) from SNLS SDG 67821 was dcsngnatcd as the guality control sample for
the ICP batch. Sample 059582-007 (67354008) from SNLS SDG 67354 was designated as the quality
control sample for the CVAA batch. A matrix spike (MS) and a sample duphcatc (DUP) were analyzed in
each batch. A serial d:lmmn (SD) was analyzed in the ICP batch. .

MS Recovery Statement .

The perceat recoveries (%R) obtained ﬁ'om 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
quality control acceptence criteria for percem recovery (75%-125%) for all applicable analyws.

DUP RPD Statement

The relative percent difference (RPD) obtained from the samp!e duplicate (DUP) is eva]uated against the
acceptance criteria of 20% when the sarople 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 control limit
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance -
cntuia.. ' :

Serial Dilution % Dlﬂerence Statement o '

The serial dilution is used to assess interference caused by matrix suppression or enhanceunnt. Raw
element concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dllutlon
assessment. AH apphcahle, analytes met the acccptancc criteria. : P

‘Technical Information

Holdipg Time Specifications
All samples in this SDG met the spcmﬁcd holdmg time rcqmrcnu:nts

Sample Dﬂuﬂons

. Dilutions are performed to minimize matrix mterferenccs (c.g those resulting from elevated mineral
element 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 required.
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l\ﬁsccll_::_nggg"lg[ormation':

NCR Documentation
Nonconformance reports (NCR) are generated to document procedurai anomalies that may dev:axe from
referenced SOP or contractual documents. No NCR was generated with this SDG.

Additional Comments

.The additional comments ficld is vsed to ac[drcss specnal issues associated with each analysis, clarify

method/contractial issues pertaining to the analysis and to list any report documents generated as a result

~ of sample analysis or review. Additional comments were not required for this SDG.

Re H

GEL requires all analytical data to be verified by a qualified data validator.

“The following data validator verified the data présentsd in this SDG:

Reviewer: Q00isadh S

Date: 18031 52— ‘
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VIS 75 .Page Lof 2
P.O. Box 5800
Albuquerque, New Mexico
Contact: Pamels M. Puissanl
Workorder: 67794
Parmoame NOM Sample _Qual QC __ Unhs RPD% REC%  Range Anlsi  Date Time_
Metals Annlysia-{CP Federal ' C
Barch W52
QC1200307724  £7794012 DUF : :
Arsenic 1.87 135 mgkg 3N {(+/-0.481) HSC 10V1502 02:49-
Barivm 442 50.4 mg'kg 13 0%-20%)-
Cadmivm 0196 0126 mgkg MNA 4 (+/-0.481)
Chromium 6.62 439 mghkg 40" (0%-20%)
Lead 4.44 281 mgkg 45 (0%-20%)
" Selenium ND U ND mgfkg NA (+/-0.481)
Silver 033 1. 0333 mghg NA (+-0481)
QCI200307777  LCS '
Arsenic 192 - 214 nog'kg 12 (79%-121%) 101502 02:32 - -
Barium 417 484  mg/kg 16 (B0%-120%)
Cadmbim 125 139 mpkg 11 (B1%-119%)
Chromaurn 133 152 mghg 4 (77%-123%)
Lead 160 181 mg/kg 113 (78%-123%)
Selenimn 97.0 105 mgks 108 (72%-128%)
Silver . 115 195  mghkg N8 (55%-145%)
QCI200307723  MB :
Arsomic . v ND  mghg 10715/02 02:26 -
Batium u ND mgkg
. Cadminm u ND mg/kg
Chrominm u ND mg'kg
Lesd u ND  mgfkg
Selenium u ND mgkg
Silver u ND mg/kg
QCI200307726 67794012 MS _ . _
Arsenic ‘ 243 1.87 255  mghg 97 (75%-125%) L0/15/02 02:55
Buivn | 243 FYY S 682  mgkg 09 (75%-125%) '
Cadmiom 43 0.196 03 mgky 05  (15%-125%)
Chromum, 24.3 6.62 305 mg/kg 98  (75%-125%)
Lead ’ 4.3 444 7 mgkg 96 (75%-125%)
Selenium 243 ND 223 mghg 92 (15%-125%)
Sitver 243 03B 265  mgkg 108 (75%-125%)
QCIZ00307725 67754012 SDILT
Arsenic 1321 U ND ugll. A 10/15/02 02:43 -
Barivm 45] 914 ugl 141
Cadmium 19 U ND ugl NA
Chromium 67.5 140 . uwpl 363
Lead 453 9.16 ugl 113
Selenium ND VU ND ufl. NA
Silver 328 U ND ugl NA
Mutsls Analysis-Mercury Federal ‘
Bach 204440

®
J

Client : Sandis National Laboratories -

QC Summary

Report Date: October 17;24]02

QCI20030T71S 67794012 DUP

191



Workorder: 677WM4

QC Summary

Notes:

RER is calculated at the 95% confidence level (2-sigma).
The Qualificrs in this repart sre dafined as follows: -

=
*

H WM™~ Im

N/A indicates that spike tecovery limity do not apply when sample concentration excoeds splie conc. by s factor of 4 or more.
* The Relative Pezcent Difference (RPD) obtained from the sample duplicate (DUF) is evaluated against the dcceplence criteria when the sample is preaer than

five times (5X) the contract required detecton Emit (RL). In cases where either the sample or duphcm: value is less than 5X the RL, & control limit of +/-
the  RLis ased to evaluste the DUP resule

For PS8, PSD, and SPILT results, the values listed are the messured amounts, not final oonuntranons.

Where the analytical method has been performed under NELAP certification, the amlysu has met a.ll of the
requirements of the NELAC standard unless qualified on the QC Summary.

: Page 2of 2 ‘
" Parmname _ T T YoM Sample_Qual OC ' TUnmits _RPD% _ REC%  Rapge Ankst _ Dalr Time
Metals Ansiysis-Meroury Faderal . :
Baich 204440
Mercury J o007 I 000147  mghkg NA (+/-0.00979) NORI 1071502 11:15
QCI200307717  LCS ) . .
Mercury 24.0 211 mghg 88 (66%-134%) 10715202 13:07
QC1200307714 MB -
Mereury u ND  mglkg 10715/02 11:05-
QC1200307716 67794012 MS . .
Mercury - 0.093 J 000179 00954  mgkg 101 (75%-125%) 10415702 14:17 |

Reoovery or TRPD not within ecceptance limits end/or spike Amoemnotccmpaﬂblemlh the nmpleortheduplmtek?b‘:mml&pphﬁbhwhue ]

Indicate s analyte is u surogate compound.

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

Holding time was ¢xcooded

Estimaated value, the analym conceatration fell above the effective MDL mdbe]ow the effective PQL

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

The aoalyte was analyzed for but not detected below this concentration. For Organic and Inocganic analytes the resu]t is less than the effective MDL. ]

Presumptive evidence that the analyte is not present. Ploase see namative for forther lnformation. :

Presumptive evidence that the analyte ie not present. Ploase see natrative for further infromation.
" Uncertxin identification for pmrna spectroscopy.
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Client :'
.0 Box 5800

Sagdiy National Laboratories

Albrucuerque, New Muodco

Workordes 67798

- QC Summanxy

NOM

Sample  Oual

Buch 204455

QCL20G307730 67821004 DUP

Barium

Cadmivm

Chrootum

Lead

Stleniam i

Silver .

. QCINNTTE  MB

Arsonio

Barium

Cadmium

Chromiom

Lead

Selecivm

Sitver .
QUIZD0I07TI1 67821004 MS

Arsenic

QCIZ00307732 67621004 SDILT
Arvenic

Bariom

Cadmimm

Chrotnium

Lead

Selenium

Silver

- Mtk Analysis-Mercary Faderal

Bach 2W4420
QC1200307667 67154008 DUP

i::f5Eu

0.500
0300
0.500
0500
0500
0.500
0.300

= t:t:‘.q..-'.’;u

—

ND .

- T

0.00473
0ngiel B
0.00387
ND
ND

(=1

C!G-;

CoCwCaC

0.00381

0.000599
0.00421

0.504
0516
0510
0.513
0.520
0.495
0.491

ND
ND
ND
0.000567

ND

0.504
0523
0514
0.518
0.525

0491

265

0.888
0.787
0st7
151
~ND

gee88e

sassags BLRM4AY LRL844 BEELLL Y

WA

168
a5
145
NA
WA

FReaort Date: October 3, 2002

101

Page Lof 2

| (15%-125%)

T OC __ Unis__R¥D% REC% . Fange Auki  Date Time

(+-0.005) HSC 100102 23:30
(+40.005) :
{+H0,005)

(+-0.005)

(#0008

(+/-0.005)

(+/-0.005)

(80%-120%)
(30H-120%)
(BO%-1205)
(80%-120%)
(B0%-120%)
(BO%-120%)
(50%-120%)

1001/02 2%:54

HWO1IRZ 22:43

10/01/02 23:36
(75%-125%)
(15%-125%)
(75%-125%)
(75%-125%)
(15%-125%)
(15%-125%)

100102 23:24
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C

QC Summary

Workerde:  §7798

: : Page 2of 2

Parmowoe__ NOM _ Somple Qual OC____ Units _RPD% __REC% _ . Baoge Anist  Dale Time

memtm

B

Morouy : v "ND U ND mgl NA (+-0.0002} NOR1  10V01/02 11:27
QCIZ0NIEE  LCS S , :

Mercary Do , 000213 mg/L 106 (B0%-120%) W12 11517
QCPOMETEES  MB . ‘ .

Mercury : C- : U ND /L 0002 11:15
QCIOMII6E8 67354008 MS . :

Mercury poe U ND 0.0021 mg/L 105 (75%125%) 10001702 11:29

Notes:

RER is calculeted o2 the 95% confidencs ievel (2-sigma). -
The Qualificrs in this report & defined as follows: .

s chovuyu:%RPDnotwimunacmmcelmmmdforspﬁ:emmmpn{blewn&menmphwmcdupﬁmmsmmwﬁcmhwlmﬂ
Indicates annlyts Ia & mrrogate compound. .

The analys wat Fownd io the bink sbove U effective MDL.

Holding time was exceeded -

Esthnb_tedval’u,hmme_mmﬁnﬁmiﬂmmﬁmmﬂbmmceﬁaﬁnm
Thempmsebemmlhemnfmmﬁmcolmlnddapﬁmwmhmism

The analyte was analyzed [or but oot detecred below this concentrstion. mem:dhwmﬂymﬂnmultuimmmmmvemL]
Presurmprive evidence ihat ths analyte is 00t present. Please se¢ amralive for further informmicn.

Presurnptive evidznce tat lhe gaalyte is not present. Please see narative for funthier infromalion

Uncertain identification for gmmn specioscopy.

MMM =- T W ?

NMmmmmmummowmwmtmtywhmumphmmmmmm by a facior of 4 or mace.

A The Relative Percent Difference (RPD) obxained from the sample duplicore (DUP) is evaleatsd ogeinst the acceplence criteria when \hﬂ anraple 15 greater than
five times {5X) the coniract required dotection lmut(R.l..) In cases where elther the sanyple oc doplicate value is lmﬂun X the RL, A contra] limit of +-
the  RL{s osed to evaluate the DUP resuh.

Fer PS, PSD, and SDILT results, the valucs Listed ure the measured amounts, aot Goal conceatragons.

Where the analytcal method has been performed nnder NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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VIS 75 .Page Lof 2
P.O. Box 5800
Albuquerque, New Mexico
Contact: Pamels M. Puissanl
Workorder: 67794
Parmoame NOM Sample _Qual QC __ Unhs RPD% REC%  Range Anlsi  Date Time_
Metals Annlysia-{CP Federal ' C
Barch W52
QC1200307724  £7794012 DUF : :
Arsenic 1.87 135 mgkg 3N {(+/-0.481) HSC 10V1502 02:49-
Barivm 442 50.4 mg'kg 13 0%-20%)-
Cadmivm 0196 0126 mgkg MNA 4 (+/-0.481)
Chromium 6.62 439 mghkg 40" (0%-20%)
Lead 4.44 281 mgkg 45 (0%-20%)
" Selenium ND U ND mgfkg NA (+/-0.481)
Silver 033 1. 0333 mghg NA (+-0481)
QCI200307777  LCS '
Arsenic 192 - 214 nog'kg 12 (79%-121%) 101502 02:32 - -
Barium 417 484  mg/kg 16 (B0%-120%)
Cadmbim 125 139 mpkg 11 (B1%-119%)
Chromaurn 133 152 mghg 4 (77%-123%)
Lead 160 181 mg/kg 113 (78%-123%)
Selenimn 97.0 105 mgks 108 (72%-128%)
Silver . 115 195  mghkg N8 (55%-145%)
QCI200307723  MB :
Arsomic . v ND  mghg 10715/02 02:26 -
Batium u ND mgkg
. Cadminm u ND mg/kg
Chrominm u ND mg'kg
Lesd u ND  mgfkg
Selenium u ND mgkg
Silver u ND mg/kg
QCI200307726 67794012 MS _ . _
Arsenic ‘ 243 1.87 255  mghg 97 (75%-125%) L0/15/02 02:55
Buivn | 243 FYY S 682  mgkg 09 (75%-125%) '
Cadmiom 43 0.196 03 mgky 05  (15%-125%)
Chromum, 24.3 6.62 305 mg/kg 98  (75%-125%)
Lead ’ 4.3 444 7 mgkg 96 (75%-125%)
Selenium 243 ND 223 mghg 92 (15%-125%)
Sitver 243 03B 265  mgkg 108 (75%-125%)
QCIZ00307725 67754012 SDILT
Arsenic 1321 U ND ugll. A 10/15/02 02:43 -
Barivm 45] 914 ugl 141
Cadmium 19 U ND ugl NA
Chromium 67.5 140 . uwpl 363
Lead 453 9.16 ugl 113
Selenium ND VU ND ufl. NA
Silver 328 U ND ugl NA
Mutsls Analysis-Mercury Federal ‘
Bach 204440

®
J

Client : Sandis National Laboratories -

QC Summary

Report Date: October 17;24]02

QCI20030T71S 67794012 DUP

191



Workorder: 677WM4

QC Summary

Notes:

RER is calculated at the 95% confidence level (2-sigma).
The Qualificrs in this repart sre dafined as follows: -

=
*

H WM™~ Im

N/A indicates that spike tecovery limity do not apply when sample concentration excoeds splie conc. by s factor of 4 or more.
* The Relative Pezcent Difference (RPD) obtained from the sample duplicate (DUF) is evaluated against the dcceplence criteria when the sample is preaer than

five times (5X) the contract required detecton Emit (RL). In cases where either the sample or duphcm: value is less than 5X the RL, & control limit of +/-
the  RLis ased to evaluste the DUP resule

For PS8, PSD, and SPILT results, the values listed are the messured amounts, not final oonuntranons.

Where the analytical method has been performed under NELAP certification, the amlysu has met a.ll of the
requirements of the NELAC standard unless qualified on the QC Summary.

: Page 2of 2 ‘
" Parmname _ T T YoM Sample_Qual OC ' TUnmits _RPD% _ REC%  Rapge Ankst _ Dalr Time
Metals Ansiysis-Meroury Faderal . :
Baich 204440
Mercury J o007 I 000147  mghkg NA (+/-0.00979) NORI 1071502 11:15
QCI200307717  LCS ) . .
Mercury 24.0 211 mghg 88 (66%-134%) 10715202 13:07
QC1200307714 MB -
Mereury u ND  mglkg 10715/02 11:05-
QC1200307716 67794012 MS . .
Mercury - 0.093 J 000179 00954  mgkg 101 (75%-125%) 10415702 14:17 |

Reoovery or TRPD not within ecceptance limits end/or spike Amoemnotccmpaﬂblemlh the nmpleortheduplmtek?b‘:mml&pphﬁbhwhue ]

Indicate s analyte is u surogate compound.

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

Holding time was ¢xcooded

Estimaated value, the analym conceatration fell above the effective MDL mdbe]ow the effective PQL

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

The aoalyte was analyzed for but not detected below this concentration. For Organic and Inocganic analytes the resu]t is less than the effective MDL. ]

Presumptive evidence that the analyte is not present. Ploase see namative for forther lnformation. :

Presumptive evidence that the analyte ie not present. Ploase see natrative for further infromation.
" Uncertxin identification for pmrna spectroscopy.
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Client :'
.0 Box 5800

Sagdiy National Laboratories

Albrucuerque, New Muodco

Workordes 67798

- QC Summanxy

NOM

Sample  Oual

Buch 204455

QCL20G307730 67821004 DUP

Barium

Cadmivm

Chrootum

Lead

Stleniam i

Silver .

. QCINNTTE  MB

Arsonio

Barium

Cadmium

Chromiom

Lead

Selecivm

Sitver .
QUIZD0I07TI1 67821004 MS

Arsenic

QCIZ00307732 67621004 SDILT
Arvenic

Bariom

Cadmimm

Chrotnium

Lead

Selenium

Silver

- Mtk Analysis-Mercary Faderal

Bach 2W4420
QC1200307667 67154008 DUP

i::f5Eu

0.500
0300
0.500
0500
0500
0.500
0.300

= t:t:‘.q..-'.’;u

—

ND .

- T

0.00473
0ngiel B
0.00387
ND
ND

(=1

C!G-;

CoCwCaC

0.00381

0.000599
0.00421

0.504
0516
0510
0.513
0.520
0.495
0.491

ND
ND
ND
0.000567

ND

0.504
0523
0514
0.518
0.525

0491

265

0.888
0.787
0st7
151
~ND

gee88e

sassags BLRM4AY LRL844 BEELLL Y

WA

168
a5
145
NA
WA

FReaort Date: October 3, 2002

101

Page Lof 2

| (15%-125%)

T OC __ Unis__R¥D% REC% . Fange Auki  Date Time

(+-0.005) HSC 100102 23:30
(+40.005) :
{+H0,005)

(+-0.005)

(#0008

(+/-0.005)

(+/-0.005)

(80%-120%)
(30H-120%)
(BO%-1205)
(80%-120%)
(B0%-120%)
(BO%-120%)
(50%-120%)

1001/02 2%:54

HWO1IRZ 22:43

10/01/02 23:36
(75%-125%)
(15%-125%)
(75%-125%)
(75%-125%)
(15%-125%)
(15%-125%)

100102 23:24
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C

QC Summary

Workerde:  §7798

: : Page 2of 2

Parmowoe__ NOM _ Somple Qual OC____ Units _RPD% __REC% _ . Baoge Anist  Dale Time

memtm

B

Morouy : v "ND U ND mgl NA (+-0.0002} NOR1  10V01/02 11:27
QCIZ0NIEE  LCS S , :

Mercary Do , 000213 mg/L 106 (B0%-120%) W12 11517
QCPOMETEES  MB . ‘ .

Mercury : C- : U ND /L 0002 11:15
QCIOMII6E8 67354008 MS . :

Mercury poe U ND 0.0021 mg/L 105 (75%125%) 10001702 11:29

Notes:

RER is calculeted o2 the 95% confidencs ievel (2-sigma). -
The Qualificrs in this report & defined as follows: .

s chovuyu:%RPDnotwimunacmmcelmmmdforspﬁ:emmmpn{blewn&menmphwmcdupﬁmmsmmwﬁcmhwlmﬂ
Indicates annlyts Ia & mrrogate compound. .

The analys wat Fownd io the bink sbove U effective MDL.

Holding time was exceeded -

Esthnb_tedval’u,hmme_mmﬁnﬁmiﬂmmﬁmmﬂbmmceﬁaﬁnm
Thempmsebemmlhemnfmmﬁmcolmlnddapﬁmwmhmism

The analyte was analyzed [or but oot detecred below this concentrstion. mem:dhwmﬂymﬂnmultuimmmmmvemL]
Presurmprive evidence ihat ths analyte is 00t present. Please se¢ amralive for further informmicn.

Presurnptive evidznce tat lhe gaalyte is not present. Please see narative for funthier infromalion

Uncertain identification for gmmn specioscopy.

MMM =- T W ?

NMmmmmmummowmwmtmtywhmumphmmmmmm by a facior of 4 or mace.

A The Relative Percent Difference (RPD) obxained from the sample duplicore (DUP) is evaleatsd ogeinst the acceplence criteria when \hﬂ anraple 15 greater than
five times {5X) the coniract required dotection lmut(R.l..) In cases where elther the sanyple oc doplicate value is lmﬂun X the RL, A contra] limit of +-
the  RL{s osed to evaluate the DUP resuh.

Fer PS, PSD, and SDILT results, the valucs Listed ure the measured amounts, aot Goal conceatragons.

Where the analytcal method has been performed nnder NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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QC Summary Report Date: October 21, 2002

Client : Sandia Nations] Laboratories Page 1of 4
MS-0756
P.O. Box S50
Albuquergne, New Mexico
Contact: Pamela M. Puissant
Workorder: 67794
Parmoame NOM Sample Qual QC Units RPD% _REC% Range Anlst  Daie Time
Semi-Volatlles-GC/MS Federa) ’ )
Batch : 204423
QC1200307671 Lcs
1,2, 4-Trichlorobenzene 1670 1190 uz’kg 72 (27%-91%) KGBl 10/02/02 21:20
1. 4-Dichlorcbenzene 1670 1080 ug’kg 65 (25%-85%)
2,4 5-Trichkrophenct 3330 2790 ug/k 84 (42%-96%)
2,4,6-Trichlorophencl 3330 2570 ug/kg 77 (32%-01%)
2,4-Dinirotoluene 1670 1370 weg/ke 82  (50%-109%)
2-Chloraphenot 3320 2470 og/kg 4 (3l%-85%)
4-Chloro-3-methylphencl 3330 . 2880 ng/kg BE  {34%9TE).
4-Nitrophenot 3330 : 2150 ug/kg . & (22%-128%)
Acepaphihiene 1570 : 1250 wgheg - T8 (39%-98%)
Hexachlorobenzene : 1670 1420 ug/kg 85 (41%-105%)
Hexachlorobutadiene 1670 1190 ug'ks 72 (21%.94%)
Hesachleroethane 1670 ‘ 1190 ugrkg 2 (25%-B6%)
N-Niwrosodipropylamine 1670 1200 uglkg 72 (34%-90%)
Nitrobenzene 1670 1150 " ugfkg 59 {30%-84%)
Pentachlorophenol 3330 C 1970 ugfkg - 59 {(21%-100%)
Phenel 3330 . 2290 ugkg : 58 (31%-83%)
Pymene 15670 1130 ug/kg 68 (37%-110%)
m,p-Cresols 3330 2460 vg/kg 74 (40%-83%)
o-Cresol 3330 - 2240 ug/kg 67 (34%-36%)
+#2.4,56- Tribromaphenc] 3330 2750 | ughg B3 (3%
«+3. Flucrobipheayl 1670 1100 ug/kg 6 (21%-104%)
*+3.Fluorophencl 3330 2420 ug/ke x| (22%-93%)
**Niirobenzenc-d5 1670 1000 . ug/kg 86 (24%-97%)
+sPhenol-d5 3330 ‘ T30 uekg T (22%-99%)
#*p-Terphenyl-dl4 1670 116D uglkg : 70 (30%-133%)
QCI200307670  MB ‘ :
1,2,4-Trichiorobenzene

ug/kg 1O/02/02 20:59
up’kg .

ug'kg

kg

vglkg

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobentens
2,4 5-Trichlorophenol

2,4,6-Trichlorophencl uglkg
2,4-Dichlorophenol uglkg
2.4-Dimelyiphenol ug/kg
2.4-Dinitrophenol :
2.4-Dinitrotoluene ug’kg
2,6-Dinitromolocne ug’kg
2-Chlaroaaphthalene ug/kg

2-Chlorophenol
2-Methyl-4 6-divitrophanol
2- Methylnaphthalene

. 2-Nitrophenol

vpfkg
ugfkg
va’ke
vg/kg

cecoCfdaodacaoaacocc
4%32583355533333
g



QC Summary
Workorder: 67794 _ Page 2 of 4
Parmpame ROM ____ Sample Qual - QC Umits__RPD% _ RECW __ Renge Aokt Date Time
Seml-Volutiles-G C/MS Faderal
Batch 204473
3,¥"-Dichlorohenzidine U ND ug/kg
4-Bromophenylpieny lether U ND ug/kg
4-Chlaro-3-methyiphenol u ND up/kg
4-Chlarpaniline U ND ug/kg
4-Chlorophenylphenylether U ND - upkg
4-Nitrophenol U ND upkg
Acenaphinenc U ND ug/kg
Acemaphihylene U ND ugkg
Anthracene U ND up/kg
Benzo(z)anthracens u ND ug/kg
Benzo(a)}pyrene U ND ug/kg
Benzo{bifluoranthens U ND uglkg
Benzo{ghi)perylenc Y ND ug/ke
Benzo(k)fluoramhene U ND upkg
Buiylbenzylphihalate U . ND ug/kg
Carbazole U ND ug/kg
Chrysene . uU ND uglg
Di-n-butylphthalae - U ND uglkg
Di-n-octyliphthalate U ND ug/kg
Dibenzo{n, h)anthracene v ND ug'kg
Dibenzofuran U ND uglkg
Diethylphthalate u N ugks
Dimethyiphthalate U ND ug/kg
Diphenylamine u ND uglkg
Fluoraathene U ND ugkg
Fluarene U ND uglky
Hexachlorobenzene U WD ughkg
Hexachlorobuadiene u ND uglkg
Hcxachlorocyclopenradizne U ND uglkg
Hexachlocoethane U ND  ughg
Indeno(1.2,3-cd)pyrens u NI ug/kg
isophorone U ND upkp
N-Nitrosodipropylamioe u ND uglkg
Nephthaiene u ND og/kg
Nitrobenzene U ND ug/kg
Pentachlorophenol U ND ug/kg
Phenanthrene U ND ug/ks
Phenol U ND ug/kg
Pyrene U ND - ughg
bis(2-Chloroethoxy)metbane u ND ug/kg
bis(2-Chlorocthyl) cther U ND ug/kg
bis(2-Chioroisopropyl)ether U ND ughke
bis(2-Ethyhexylphthalate ] 84.1 uglkg
m,p-Cresals u ND ng/kg
m-Nitroanilineg u ND ug'kg
o-Cresol u ND ugkg
o~Nitroaniline v WD ugfkg
p-Nitroaniline u ND ugikg

o8



Workorder: 67794

OC Summary

. Page 3of 4
Panmmame . _ .. . ... _ _NOM Sampic Ouwsl __QC _ Units RPD% REC%  Fauge Anlst Date Time
Semi-Volatiles-GC/MS Fed
Buch 204423
w47 4 6-Tribromophencl 3330 2010 ug/kg 60  (23%-111%)
*#2.Fluorobighcnyl 1670 1140 ugfkg 65 (21%-104%}
»*2-Fluorophenol 3330 2520 vg/ke 76 (22%-93%)
*=Niwobenzene-d5 1670 1180 ug/kg M (24%-97%)
~*Phenot-d3 3330 2310 ug/kg 69 - (22%-99%)
»*n.Terphenyl(-dl4 1670 1210 up'kg 73 (30%-133%)
QCI1200307672 67794012 MS :
1,2,4-Trichlorcbenzenc 1670 u ND 1220 uglkg 73 (15%-112%) 10/02/02 22:02
1.4-Dichlorobenzene 1670 U ND 1180 ug'kg " {19%-89%)
2 4,5-Triehioropheno 3130 U ND 2730 g’k 82 ‘
2.4,6-Trichlorophenol 3330 v ND 2440 ugrkg 73
2,4-Dinitrotoluene 1670 u ND 1270 ugfkg 76 (32%-117%)
2-Chioraphenol 3330 u ND 2590 ugikg 78 (13%-1018%)
4-Chloro-3-methyiphenol 3330 U ND 279 ug/kg B4 (23%-114%)
4-Nitrophenol 3330 U ND 2260 ug/ke 63 [20%-126%)
Acenaphihene 1670 U ND 1240 ugkg 74 (15%-114%)
Hexachlorcbenzene 1670 u ND 1310 ug/kg 78
Hexachlorobatadienc 1670 U ND 1180 ugfkg b
Hexachlorotthane 1670 U ND 1220 up’kg 14
N-Nitrosodipropylamine 1670 v ND 1250 ug/kg 15 (iB%-106%)
Nitrobenzens 1670 u ND - 1190 ug’kg 71 '
Pentochlaraphenol 3330 u ND 1600 u2/kg 48  (34%-110%)
Fhenol : 3330 U ND 2340 ug'kg 70 (17%-104%)
Pyrene 1670 132 973 ngfkg S0 (26%-130%)
in,p-Cresols 3330 v ND 2570 ug/kg 77
o-Cresol 330 U NI 2330 ug/kg 70 .
*#7 4,6.Tribtomophenol 3330 2720 vgike 82 (B%-111%)
*»2-Flucrobiphenyl 1570 1140 ugfea 5 (21%-104%)
*+2-Fluaropheaol 3330 2650  uglkg 79 (22%-53%)
#*#*Nitrobenzenc-d5 1670 1160 ug/ke 70 (24%-97%)
**Phicnol-d5 35330 2540 uglkg 76 (22%-99%)
*=n-Tecphenyl-d14 1670 1010 vg'ky 61  (30%-1313%)
QCIZ003076T3 67794012 MSD
1,2 4-Trichlorabenzene 1670 u ND 1240 - ugkg 1 T4 (0%-315t) 1Q/02/02 22:2%
1 4-Dichlorobenzans 1670 U NB 1170 - ughg 1 70 " (0%-36%)
2,4,5-Trichlatophenal 33360 U ND 2970 up/ky 9 59
2,4,6-Trichlaropheno! P U ND 2620 ug/kg ? 7%
2,4-Dinitrotouzne 1670 ] ND 1380 uglkg 9 83 (0%-37%)
2-Chlorophenal e - U ND "2540 ughg 2 16 (0%-34%)}
4-Chigro-3-methylpheno! 3330 u ND 3130 vg/kg 1 94 (0%-34%)
4-Niwrophenot 3330 v ND 2060 uglkg 10 62 (O%-35%)
Acenaphthene [670 U ND 1320 ugkg ? 79 (0%-33%)
Hexachlorobeuzene 1670 U ND 1490 uglkg 13 89
Hexachlorobutadiene 1670 U ND 1230 ug/kg 4 74
Hexachigroethanc 1670 U ND 1170 ug/kg S 70.
N-Nivrosodipropylamine 1670 U \D 1270 ughg 1 76 (0%-29%)
Nitrobenzene ' 1670 U ~D 1229 ug’kg 3 73 :
Peatachiorophensl 3330 u ND 1750 ug/kg 9 52 (0%-40%)
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QC Summary

Workorder: 67794 Page 4of 4

Parmname ) “NOM Sample Qual ___ QC Units__RPD% _ REC% __ Raoge Anlst _ Date Time

Semi-Volatiles-GC/MS Federal

Batch 24423

Phenol 33130 3] ND 2400 ug/kg 3 72 {0%-37%)

Pyrene 1670 132 1140 ug/kg 18 61 0%-35%)

m,p-Cresols 3330 v " KD 2580 ug/kg i ”

o-Cresol 330 U ND 2410 upkg 4 ”
**2.4,6-Tribromophenol - 3330 . 2550 ug'kg 78 (23%-111%)
=#2-Flyorobiphenyl 1670 1160 gk 70 (21%-104%)
**2-Fluorophennl 3330 2450 og’kg " (22%-93%)
*#Nitrobenzenc-d5 1670 . 1150 ug’kg 69 (24%-97%)
*+Phencl-dS - 1330 440 ugkg 3 (21%-99%)
*#pTerphenyl-d14 1670 1150  ugks 6  (30%-133%)

Noles:

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

Recovery ar %RPD noi within acceptance limits andfor spike amount not compmblc wilh the sample or rhe duplizate RPD's are not applicable where U
Indicatcs analyte is o surrogats conmpound.

The apalyte was found in the blenk shove the eﬂ‘euive MDL..

Holding time was excesded

Estimated value, the analyle concentration fell ahove the effective MDL and below ihe effactive PQL.

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

*
4+

The analyte was analyzed for but not detectzd below this concentration. For Organic and Inorganic analytes the result is less than the effective MDE.. |
Presumptive evidence that the analyte is oot present. Pleasa soe narmative for further information.

Presumptive evidcnce that the analyie is not present. Please see narrative for further infromation.

Uncenain identification foc gamma spectrascopy.

L - = - i

IN/A indicates that spike recovery limits do oot apply when samnple concentration exceeds spike conc. by o factor of 4 or more.
* The Relative Percent Dilfercnies (RPD) obwined {rom the sample duplicate (DUP) is evaluatcd against the acceptence criteria when the sample is greater than

five times (5X) the conlract required detection limit (RL). In cases where either the sampie or duplicate value is iess than 5X the RL, a coatrol limit of +/-
the  RLisused 1o evaluate the DUP result,

For PS, PSD, and SDILT results, the values listed are the measmnd smbunts, nol final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has mel all of lhe
requiremnents of the NELAC standand unless qualified on the QC Summary.
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. ) QC Smnary Report Date: October 21, 2002
Client : Sandia National Laboratories Page 10of 4
MS-0756
P.0. Box 5800
Alljuquergne, New Mexico
Contael: Pameta M. Puissant
Workorder: #7798 .
Parmname NOM Sample Qual QC Units RPD%_ REC% Range  Anlst Date Time
Semni-Valatiles-GCMS Faderal :
Bateh 24661
Q1200308141 LCS
Pyridine 50.0 . 194 ug/l ) 39 KGB1 10/01402 22:14
1,2, 4-Trichlarobenzene 50.0 - 3863 - oglL 73 (53%- 1045%)
[ .4-Dichlorobenzens - 3500 354 ug/L 71 (47%-102%)
2,4 5-Trichlorophenol . 100 ' 033 ug/L 95 (67%106%)
2,4.6-Trichlorophenol 100 928 og/L 93 (45%-111%)
2,4-Dinitrotoluene 50.0 427 ugrL ’ 86  (55%-121%)
2-Chlotophenal - 100 T ug/l 2 47%-87%)
4-Chloro-3-methylphenal 100 . 886 wl 89  (51%-100%)
4 Nitrophenol -100 . 234 ug/L 23 (10%-55%)
Acenaphthenc 50.0 g 442 - gl B8 (63%-111%)
Hexschlorobenzene 500 47.1 og/L 94 (67%-114%)
Heaschlorobuwdiene ' 50.0 35.1 ug/L. ST (44%:(06%)
Hexachloroethane : 50.0 ' 35.6 w/l N (41%97%)
N-Nitrosodipropylamine s0.0 412 gl - 33 {(52%-118%)
Nitrobepzrene 500 . 351 ag/l 70 (49%-110%)
Fentachlorophenci 100 . 62.2 ug/L 62 {31%-110%)
Pheno! 100° ' . 25D ug/l 25 (16%-44%)
Pyrens 500 364 ug/L 73 (65%-117%)
mp-Cresols 100 578 ugl 55 (43%-100%)
o-Cresoj 100 609 ug/l 61 {47%-87%)
**2 4 6-Tribromophenal 100 o D55 up/l 96  {27%-126%)
*=*2-Flucrobiphenyl 500 403 ug/L 81 (32%-109%)
*¥2-Fluaropheas! 100 40.3 ug/L 40 (13%-73%)
*=Nitrobenzene-d5 50,0 343 ugil 69 (33%-107%)
**Phenol-d5 : 100 - 26.5 ug/l 27 {14%-6655)
*¢p-Terphenyl-dl4 : 500 319 g/l 76 {36%-130%)
QC1200308 .40 MB
1,2 4-Trichiorobenzene U WD ug/L 1010102 14:57
1,2-Dichlorobenzenc 1} ND ug/L
1,3-Dichlorobenzens u ND ug/L
L.4-Dichlorobenzene u ND g/l
2.4.5-Trichlorophenol U ND ug/L.
2,4 6-Trichlorophenot 4§ ND - ugll
2,4-Dichloropheaol u ND g/l
2,4-Dimethylphonol U ND ug’L
2,4-Dinirophenol 3] ND ug/l
2,4-Dinitrotolucne U ND ng/l,
2 6-Dinitrololuene u ND ug/l
2-Chloronuphihalene U ND vgl
2-Chloropherol u ND ugll
2-Methyl-4,6-dinirophenc} u ND ug/ll
2-Methyinapighalenc Lif ND ug/l
-@
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Workorder: 67798

OC Summary

Page 20of ¢

Parmoame NOM__ _ "Sample Qual QC___ Units RPD% REC%__ Range Anlst  Dale Time
Seml-Yolatiles-GC/MS Federal
Batch 204661 _
2-Nitrophenol U ND ug/L
3,3%Dichlorobenzidine u ND ug/L
4-Bromophenylphenylether u ND ug/L
4-Chloro-3-methylphenol u ND ug/L
4-Chlgroaniline U ND ug/L
4-Chlorophenylphenylether U ND ug/L
4-Nitrophenal u ND  ugb
Acenaphthene U ND ug/'l
Acenaphthylene | U ND cug/l
Anthracene 1) ND uvg/L
Benzo(a)anthracene U ND ug/L
Benzo{a)pyrens U ND ug/l
Benzo{h)Nuornathens U ND ug/L
Benzo{ghijperylens U ND ug/L
Benzo(kifluoranthene u ND ug/L
Butylbenzylphthalate U ND ug/L
Carbazole U ND ugl
Chryserc U ND ug/L
Di-n-boryliphhalale L ND gl
Di-p-oclylphthalate v ND ug/l
Dibenzo{ah)anthracene v D ug/L
Dibcnzofuras U \D ugl.
Diethylphthalate U ND wg/l
Dimethylphthalate e NG ug/l
Diphenylaming U ND ug/L
Fluoranthcne u ND g/l
Fluorene 1] ND ug/L
Hexachlorobenzens u ND ug/l.
Hexachlorobutadisne u ND wgl.
Hexachlorocyclopentadiene u ND ug/L
Hexachlorosthane U ND ng/L.
Indeno(1,2,3-cd)pyrenc U ND ~ug/l
Isophorone 1) ND ug/l
N-Nitrgsodipropylamine U ND ug/l
Naphthaleae 1) ND g/l
Nitrobenzene u ND ug/l.
Peotachiorophenot U ND ug/l
Phenanthrene U .ND g/l
Phens| u ND ug/L
Pyrene u ND ug/L -
bis{2-Chloroethoxy)methanc U ND ug/L
bis(2-Chioroechyl) ether u ND ug/L
bis{2-Chloroisopropy Dether U ND ug/l
big(2-Ethylhexyl)phthalate u ND wp/l
m,p-Cresols U ND ug/L
m-Nilrcaniline U ND ug/l
o-Creso! u ND ug/l

u ND ug/l

. o-Nilroaniline

5
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QC Summary
Workorder: 67798 Page 3of 4
Parmmname _ NOM. Sample Qual Q€ VUnils ReD%  RECH R Aokt
Semi-Volatile.GC/MS Federa|
Batch 204561 '
p-Nitroanitiae v ND ug/l.
. 2,4,6-Tﬁbmmophcnol 100 4.8 ug/l, 35 (27%-126%)
“2-Fluombiphulyl 50.0 4.3 ug/L, 59 (32%-109%)
**2-FAuoropbanc! 100 363 wg/l, 36 (13%-73%)
**Nizobenzene-ds 50.0 329 ug/l 66 (33%-107 %)
*¥Phenoids 100 21,1 ug/l 2t (14%-56%)
*p-Terphenyl-d14 50.0 137 ug/L 67 (36%-130%)
QC1200303146 67798005 MS )
Pyridine 100 0.00 agll.
1,2.4-Trichlcrobenzene 100 U ND 739 ugl. 4 (44%-102%)
|4-Dichlorobenzene 100 u ND 68,1 ug/l. 68 (43%-95%)
?..4.$Tl'il:hlumpheno] - 200 u ND 177 ng/L. 4]
2.4,6-1':ichbmphenoi 200 U ND 174 ug/l, 87
2.4-Dinitrotoluene 100 U ND LT3 ugl, T (48%-120%)
2-Chiraphenol 00 U ND 145 uglL T (32%-98%)
#-Chlero-3-methylphenal 200 U ND 167 ugfl, ¥ (40%-107%)
4-Nitrephenol 20 U ND 615 ugll 2 (16%-78%)
Acenaphthene 100 U ND B43 ug/L, 84 (32%-127%)
Hexachlorobenzene 100 U ND 103 ug/L 103
Hexachlorohutadiene 100 U ND 70.3. ug/l %
Hexachlorosthane 100 u ND 724 ug/l 7 .
N-Nitrosodipropylamine 100 o ND 77.6 ug/l 78 (44%-[19%)
Nitrobenzene 10 U ND 68.7 up/L & .
Pentachiorophencl 200 u ND 124 ugfl, 8 (44%-10a%)
Phenol 200 u ND T16 ug/L g (15%-70%)
Pyrene W U ND 81.0 ug/L 81 (29%-142%)
m,p-Cresols 200 U ND 127 ug/l. 64
o-Cesol 06 U ND 129 gL 63
42 4,6-Tribromophenol 200 55.6 162 ug/L 81 (27%-126%)
**2-Fluorobipheayl 100 295 75.8 ugfL 77 (32%-109%)
‘*Z-Euoruphanol 200 28.7 147 ug/L 53 (13%-73%)
**Nitrobenzene-ds 100 2858 64.5 ug/L 65 (33%.107 %)
**Phenol-ds 200 169 ED.9 g, 40 {14%-66%)
*»p-Terphenyl-di4 100 360 80.4 ugl 80 (36%-130%)
QCI200308147 67758005 MSD
Pyridioe 100 Q.00 ug/l
1.2,4-Trichlaroberzens 100 u ND T8.8 g/l ] T (O%-20%)
1, 4-Dichlorobenzene 100 U ND T35 ug/l, 7 T3 (C%-20%)
2.3,5-Trichlorophesol 200 U ND 204 w15 102 ~
2.4,6-Trichloropheno) 200 v ND 189 ug/l. 8 94
2.4-Dinitrotoluene 100 u N 42 ug/l g 84 (0% 15%)
2-Chlorephencl 200 4} ND 153 ug/L 6 76 (C%-25%)
4-Chloro-3-meshylphenol 20 U ND 181 wl, 3 0 (0%-25%)
4-Nixophenol 200 L} - ND 79.) g/l 22 40 - (09%-25%)
Acenaphthene oy ND 93.5 ugl 1D % (0%-24%)
Hexachiorobenzene 0 U ND 102 ugL 1 2
Hexachlorobutadiene 160 u ND 759 ug/k. 8 76
Hextachioroethane 100 y ND 76.6 ug/l 6 77

d

Date T

10m1/02 17:02

10/0102 17:22
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QC Summary
Workorder:  §7798 , Page 4of 4
Parmuame T NOM Sample Qual QC___Unis __RPD% __REC% _ Range Anb( _ Date Time
Semi-Volatiles-GIC/MS Federal :
Batch 20460614 _
N-Nitrosodipropylamine 100 u ND 85.5 ug/l i0 & . (0%-20%)
Nitrobenzenr 100 u - ND . 758 ag/l 10 76
Pentechiotophenal 200 U ND 132 ug/L é 66 (%-17%)
Phenol S0 U ND 829 wgl 7 a4 (0%-29%)
Pyrene 100 4 ND 70.5 ug/l, 13 71 {0%-30%)
m,p-Cresals ‘ 200 U ND 145 uwl 13 72
o-Cresal 200 u ND - 14D ug/l. 8 b
2,4,6- Trlbromophmu] 200 53.6 174 up/L, 87 (2T%-126%)
++2 Fluorobipheny! o 100 296 ‘ B2.0 ug. 8 (32%-19%)
#*2.Flugropheno! . 200 '28.7 107 ; ug/l 54 (13%-73%)
**Nitrobenzane-45 ' 160 286 . 636 ugfl - 69 (33%-107%)
**Phenol-d3 . 200 o 16R B4.5 ug/l 42 (14%-66%)
n=p Terphenyl-d14 : 100 360 705 upl. M (36%-130%)
Notes: ‘ ’

RER is calculated al the 95% confidence level (2-sigma).
The Qualifiers i this report ane defined as follows:

*

P e

&

o

Recovery or %RPD not within acoeptance limits and/or splkc amount noL r.ompahb]e with the sample oc the duplicare RPDY's zre not applicable where ¢

-Indicates anslyte is & swrogate compound.

‘The analyte was found in the blank abeve the effective MDL.

Holding time wis exceeded

Eslimaled vajue, the analyte concentration fell above the effective MDL and below the cffective PQL

The response bewween the confirmation calzmn and the primary column is >4)%D

The analyts was analyzed for hut pot detested below Lhis concentrotion. Por Organic and Inncganic snalytes the result is iess than the cffective MDL. }
Presumplive evidence that the analyte is not presont. Please see sarmative for further isformation.

Presumptive evidence that the analyle is not present. Piease see namstive for further infromation.

Uncenain idenufication for gamma spectroscapy. ’

N/A indicales that spike recovery limils do 1ot apphy whcn-sam;lsvle concentraticn exceeds sgike conc. by a factor of 4 or more.
~The Relative Percent Difference (RPD) obtained [rom the sample duplicate (DUP) is eveluared against the acreplencs crileria when the sample is greater than

the

five times (5X) the contract required delection Limit (RL) In cases where eithet the sample or duplicate value is less than 5X the RL, a contral hrmt of +-
RL is used to cvaluate the DUP result. .

For PS, PSD, and SDILT resulis, the valuss listed ure the measured amounts, ot final concentrations,

Where the analytical mcthod has been performed under NELAP cerﬁﬂcaticrn; the analysis has met ell of the
requirements of the NELAC standard uniess qualified on the QC Summary.

o
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Methad/Analysis Information

Procedure:

Analytical Methad:

Prep Method:

Analytical Batch Number:
Prep Batch Number:
Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID

© 67754012
67794013
67794014
67794015
67794016
67794017
67794018
67794019
67794020
67794021
67794022
1200307556
1200307557
1200307560
1200307561

PCB Case Narraﬁve
Sandia National Labs (SNLS)
SDG# 67794 -

Polychlorinated Biphenyls by Method §082
- SW846 8082
SWRg46 3550B

204381
204380

Client ID

' 059903-002

059904-002
059905-002

' 059906-002

059907-002
059908-002
059910-001
059912-002
059913-002

~059914-002
059915002
PBLKnuNu&mdBmmo _
PBLKOiLCS(Laboratory Control Sample)
059903-002MS(Matrix Spike)
059903-002MSD{matrix Spike Duplicate)

- SNLS SDG#67794 - PCB

Page [ of 5
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k.

C,

Co

System Confipuration

Chromatographic Columns

Column ID Column Description
sgw DB-5(5%-Phenyl) -methylsiloxane 30m x 0.53mm x 1.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um

J&W2 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)-methylsiloxane 30m x 0.53mm x 1.5um :
J&W3  DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm x
0.5um

1&W4 DB-608 Durabond stationary phase* 30m x 0.53mm x .83um
DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm x 0.25um _

J&WS DR 17Ms(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25

tawg  DB-5(5%-Pheny)-methylsilozane 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um
Rix-CLPesticides 30m x 0.25mm x 0.25um
Rtx-CLPesticides I1 30m x 0.25mm % 0.20um

RESTEK
* Durebond and DB-XLB are trademarks of J & W.
lnstrumént 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 individua! form headers by the Instrument ID
designations listed below.

Instrument ID System Configuration Chromatographic Column

ECDI HP 6890 Series GC ECD/ECD RESTEK
ECD2 HP 6899 Serics GC ECD/ECD ‘ RESTEK

ECD3 HP 6890 Series GC ECD/ECD RESTEK
ECDA HP 5800 Series [I Plus GC ECD/ECD J&EWS
ECDS HP 6890 Series GC ECD/ECD J&EWS
ECD7 HP 6890 Series GC ECD/ECD J&WS
ECDS HP 6390 Series GC ECD/ECD RESTEK

SNLS SDG#67794 - PCB

Page2of5
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Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reparting 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.

CVS Requirements

Al calibration. verification standard(s) (CVS,_ ICV or CCVY) 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 Acceptance

The blank(s) analyzed with this SDG met the estﬁ.xblished acceptance criteria.

LCS Recovery Statement -

The Laboratory Control Sample (LCS) spxkc recoveries Tor this SDG were within the established
acceptance limits.

QC Sample Designation

The following sample was selected fbr the PCB method QC:
Client Sample ID# * Laboratory Sample ID#
059903-002 67794012

The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD).
MS Recovery Statement '

Ttie matrix spike recoveries for this SDG were vmhm thc established acceptance Hmits.

MSD 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) bf:twéen each MS and MSD were within the required acceptance

limits.

'SNLS SDG#67794 - PCB

Page 3 of 5
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Technical Infermation
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 cxprcsscd in hours are calculated in the
AlphaLIMS system. Those holding times expressed as days expire at midnight on the day of expiration.

All samples in this SDG met the specified holding time requiremnents.
Preparatlon/Anal}'tical Method Vertfication

All procedures were performed as stated in the SOP All samples underwent sulfur cleanup procedure

' Sample Dilutions

None of the samples in this SDG was required dilution.
Sample Re—prepre—analysns :
None of the sampies in this sample group were reprepped o7 reanalyzed,

Miscellaneous Xnfo o1l

ﬁonconformnnce (NCR) Documentation ‘

No nonconformance reports (NCRs) have beeniéencrated for this SDG.
Manual Integrations’

Certain standards and sé;mples required manﬁa] integrations to correctly position the baseline as set in the
calibration standard injections.-If manual integrations are performed, copiés of all manual integration .
peak profiles will be included in the raw data section of this package.

Additional Comments

The additional comments field is used to address special issucs associated with each analysis, clarify ‘
method/contractual issues pertaining to the analysis and to list any report documents generated as & result
of sampls analysis or review, The following additional comments were required for this sample set:

Aroclors quantitated on the raw data report by the Target data system do not necessarily represent positive
aroctor identification. In order for positive identification to be made, the aroclor must match in pattern .
and retention thne; 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 a non-
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not
match patiern”, or DNC "does not confimm™. Sample 67794018 contained more than one PCB. The
quantitation of PCB may be-elevated due to overlapping PCB patterns.

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 analyncal case narrative.

SNLS SDG#67794 - PCB
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GEL requis apalytical date nﬁ edby 2 qualified dzta validator: in addition, all data
designated it CLP o C L?-l ike pac ging Wi will receive (pird tevel yalidation ¥pC cornpletion of th
data packie. : ’

The follwing data validator yerified the miormaﬁun presented in this case parrative:

I :
Reviewe: - o Date: 17 e
SNLS SDG#G‘HB«‘: -PCB

Page S of5



PCB Case Narrative

Sandia National Labs (SNLS)
SDG# 67794-1
Method/Analysis Information. '
Procedure: Polychlorinated Biphenyls by Method 8082
* Analytical Method: SW846 8082 '

Prep Method: | SW846 3510C

Analytical Batch Number: 204654

Prep Batch Number: 204653

Sample Analvsis

" The following samples sere analyzed using the anatytical protocol as established in SWB46 8082:

Sample ID Ciiehtm
67798006 059926-003
1200308119 . * PBLKOI (Method Blank)

1200308120 PBLKOILCS (Laboratory Control Sample)

System Configuration

Chromatographic Colnmns

Colomn ID. ‘ Colum.ﬁ Description

JaW1 DB- 5(5%-thy1)—methylsﬂoxanc 30m x 0.53mm x 1.5um
DB-608 Dmabond stabonaxy phase* 30m x 0.53mm x 0.5um

1&W2 DB- :(5%~Phenyl)-methylmlomc 30m x 0.32mm x 1.0um
DB-1701 Dmabond stationaty phase* 30m x 0.32mmm x 0.50m

DB-5(5%-Phenyl}-methylsiloxane 30m x 0.53mm x 1. Sum

1&W3  DB-1701(14% Cyenopropyiphenyf}-methylsiloxane 30m X
0.53mm x 0.5um

sawa DB-908 Dursbond stationary phase® 30m x 0.53mm x .83um
DB-XLB* 30m x 0.53mm x 1.5um

j&ws DB-XLB* 30m x 0.25mm x 0.25um .
DB-17MS(50%-~Phenyl)-methylsiloxane 30m x 0.25mm x

SNLS SBGHETT94-1 - PCB
Pagelof 4




0.25um

. DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um
I&W6  DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x
0.25um '

* Durabond and DB-XLB are trademarks of J & W,
Instrument Configuration
The samp!eé reported in this SDG were analyzed on one or more of the following instrument systems.

Instrurnent systems are referenced in the raw data and individual form headers by the Instrument ID
designations listed below.

Instrument TD ~ System Configuration | Chromatographic Column

ECD1 HP 6890 Series GC ECD/ECD ' RESTEK*
ECD2 HP 6890 Series GC ECD/ECD . RESTEK*
ECD3 HP 6890 Series GCECD/ECD RESTEK*

. ECD4 HP 5890 Series [l Pus GCECD/ECD . J&WS
ECDs HP 6890 Series GC ECD/ECD ‘ - J&WS
ECD7 HP 6890 Series GC ECD/ECD - J&WS
ECDS HP 6890 Series GC ECD/ECD - RESTEK*

*The columns were changed to RTX-CLPEST!1 and RTX-CLPESTZ.

Preparation/Analvtical od Ver{fication

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

C_a_!;'brag'on Information

Inttial Calibration |

All initial calibration requirements have been met for this SDG.

CCV Requirements _ |

All cakibration verification standard(s) (CVS, ICV or CCV) requirements have been met for this SDG.

Quality Centrol {QC) Information

Surrogate Recoveries

All the surrogate recoveries were within the established acceptance criteria for thiz SDG,

' SNLS SpG#67794-1 - PCR
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. Blank Acceptance

The blenk(s) analyzed with this SDG met the established acceptance criteria,
LCS Recovery Statement .

The Laboratary Control Sample (LCS) sp:kc recoveries for this SDG were within the &etabhshcd
acosplance mits. : .

QC Sample Designation
The MS and MSD weze analyzed on a sample contained fn another SNLS SDG (67821).
MS Recovery Statement:

The matrix spike recoveries for this SDG were within the established acceptance Hmits.

MSD Recovery Statement | .

The matrix spike duplicate recaveries for this SDG were within the established aéc:ptmcc limits.
MS/MSD RPD Statement

The relative percent differences {RPD) between each MS and MSD were within the required acceptance
Jimits. N

' . Technica! Informatien
Rolding Time Specifications
GEL assigns holding times based on the associated methodology which assigns the date and time from
sample collection or sampie 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.
~ All samples in this SDG met the specified holding time requirements.
Preparatmn/Analyttcal Method Verification
Al procedures were performed as stated in the SOP,
Sample Ditutions
None of the samples in this SDG required any dilutions.
Sample Re-prep/Re-anatysis
None of the samples in this sample group were reprepped or resnalyzed.

MisceHaneous Information

Nonconformance (NCR) Docomentation
Mo nonconformanee reports (NCRs) have been gene.rated_ for this SDG.

SNLS $DG#67794-1 - PCB
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Manual Integrations

No manual integrations were required for any data file in this SDG. Certain standards and QC samples
may have required manual integrations to correctly position the baseline as set in the calibration standard
injections. If manual integrations were performed, copies of all manual mtegrahon peak profilcs are
included in the raw data scchon of this PCB fraction. :

Additional Comments ‘

The additional commients field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis and to list any teport documents generated as a result
of sample analysis or review. The following additional commiznts were required for this sample set:

Arcclors quantitated on the raw data report by the Target data system do not necessarily represent a

. positive aroclor identification. In order for positive identification to be made, the aroclor must match in

pattern and retention time; as well as guantitate relatively elose 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 method bas 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 velidation upon completion of the
data package.

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

Reviewer: \‘,-_/z;w:w‘ Cao Date: /"ﬁ 5/"1’"

SNLS SDGH#67794-1 - PCB
Page 4 of4

603




Co

GC/ECD

~ PCB |
QUALITY CONTROL
SUMMARY




Page [of 3

REC%  Ramgo Anst  Datc Time

GHL  10/1/02 15:49

10/01/0210:37

10/01/02 14:G3

10/01/02 14:16

OC Summary
Clieat ; Sapdia National Laboratories Reoort Date: Ostober 18, 2002
MS-0756
P.0Q. Box 5800
Albuquergue, New Mexica

Contact: Pamela M. Puissant

Workorder: §7704 .

Parmoame NOM _____ Sample _Qual QC__ Unmits RPD%

Semt-Velatlles-PCB Federal

Batch 204381

QCLZ00307557 ©  LCS

Aroclon-1260 333 29.7 uglkg 89 (48%-116%)
**4cmx 6.67 5.06 ugfkg 7% (31%-120%)
**Decachlorobiphenyt ’ §.67 5.52 ugkg 83 (24%-115%)

QCi1200307556  MB ' .

Areclor-1018 .U ND uglkg

Aroclar-1221 U WD uglkg

Arvoclor-1232 [4) ND ug'kg

Aroclor-1242 - U ND uglke

Aroclor-1248 U ND. ugrkg

_Aroclor-1254 U MDD  ughg
Aroclar-1260 u ND uprke
s24cmx 6.67 5.6 ugkg 77 (31%-120%)
— **Decachlorobiphenyl 6.67 543 ugkp 82 (34%115%)
QC1200207560 67794012 ME |
‘ Aroclor-1260 333 v ND 148 ug’kp 44 (36%-134%)
‘UEAemx 5.67 4.8 238 ag/kg 36 . {31%-120%)
**Decachlorobiphenyl = 5.617 5.27 272 uglkeg 41 (34%-115%)
QC1200307561 67794011 MSD ’ .

Aroclor-1260 . 133U ND 15.6 uglkg a7 (0%4-30%)
**4cmx 6.62 4.81 2535 ©  ugkp 33 (31%-120%)
$*Decachlorobiphenyl . 6.67 327 2.86 ug/kg 43 (34%-115%)

Motes: . -

RER js calculeted et the 95% confidence levet (2-sigma).
The Qualifiers in this report are defined as follows:
E ]

*
&

Indicates anafytc is a surrogate compound.

Recovery of %RPD nof within acceptence limits andfor spike amount not compatible with the sample or the duphicats RPD's are nﬁt applicablke wheee

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

H  Halding time was exceeded

b Estimaled value, the analyi¢ concentration fell atove the effective MDL and below the effective PQL

P The response between the confirmation column and the primary column is >40%D

U - The analyte wag analyzed for but not detected below this concentration. Far Organic and Inorganic analytes the result is J2ss than the effective MDL. 1
X Presumptive evidence that the analyts is aot present. Piease see namative for further information.

X Presumptive cvidence thai (he analyte is not present. Please see namrative for further jafromation.

X

Uncertain identification for gamma spectroscopy.
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QC Summary

Workorder: 67794 Page 2012

avi— e —

Farmname ‘ oM " Sample Oual — OC __Umits_ RPDY%  REC%  Range Aust _ Datc Time

/A indicates that spike recovery limits do not apply when sample concentration exceeds spiks conc. by a factor of 4 or more.
AThe Relative Percent Differcnce (RPD) obtained from the sample duplicate (DUF) is avaluated against fhc 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 value is Iess than SX the RL, o control limit of +/-
the  RL is used to evaluate the DUP result .

For PS, PSD, and SDILT ccsults, the values listed are the roeasured amounts, not final concentrations.

Where the snalytical 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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QC Summary .

] Repert Date: October 17, 2002
Client : Sandia National Laborutories Page 1of 2
MS-0756
P.0. Box 5800
Abuguergue, New Mexico
Coutact: Pamela M. Poissant
Workorder: 67798
Bamname. " T T TNOM . _ Sample Qual | OC  \Uniis_ RPD% _REC%  Renge Anbt_ Dete Time,
Semi-Volatiles-PCB Fedural ' :
Buich 654
QC!200308120 LCS
Aroclor-1260 1.00 0.770 we'll B @7%-131%) MM 1040102 13:03
% domx 0.200 © Q.48 ug/l T4 (34%-1)6%)
**Drecachiorobiphenyl 0.200 - 0.116 ugll 63  (I%-122%) .
QCIZ0MBI9  MB _ '
Arocior-L016 v ND ug/l o 10/01/02 12:52
Aroclor-1221 U ND el
Aroclor-1232 U ND ug/L
Aroclor-1242 1% ND ug/L,
Aroclor-1248 | - ND ug/L
Aroclor-1254 U ND ug/L
Aroclor-1260 U ND ug/L
#udomx 0200 : D.145 ug/l - 72 {34%-116%)
*mDegachlorobiphenyl 0.200 0.140 ug/l 0 (21%-122%)
QCI200308125 721005 MS ' ' '
Aroclor-1260 ) - Lod u ND . 0.560 gl . 56 (2i%-113%) 101702 12:18
**domx 0.200 0132 ‘ 0.139 ug/L 65 (34%-116%)
**Decuchlorcbipheny! 0.200 0.0574 0.0692 ug/L 35 (Q1%-122%)
QCIZ00)0812¢6 -G7821005 MSD : .
Aroclor-1260 - 1.00 u WD 0.600 ug/l 7 60" - (0%%-20%) 10701702 12:29
*4emy 0.200 0.152 . 0.[33 ugrl & (l4%-116%)
*»Decachlorobiphenyl 0.200 0.0574 - 00T ugfl 33 (21%-122%}
Noics: '

RER is calcelated af the 5% confidence level (2-sigma).
The Quialifiers in this report are deficed as follows:

* Recovery or %RPD not within acceplance limits and/or spike amount nol compitible wilh the sample ar the dupl icate RPD's are not applicable whete £
Indicotes analyic is a surrogelc compoand.

B The analyte was found in the blank abave the effective MDL.

H  HolcCing Lime was exceeded )

] Estimated value, (he analyte concentration fell above the effective MDL. and belaw the effective PQL

P The response between the confirmation colurm and the primary column is >40%0

U The analyte was anabyzed For but not detected below this concentration. For Organic and Inorganic enalyles the result is less thao the effective MDL. |
X Presumptive evidence that the analyte is not present. Please see nacrative for Further infesmation.

X Presumgtive evidence that the analyte is not present. Please see narrative for further infromation.

X Uercenain idenzification for gamme spectroscopy,
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QC Summary
Workorder: 67798 ) Page 20of 2
Parmpame NOM Sample Qual —_QC . Units RPD%  REC% _ Ronge Apist  Date Time

L‘

N/A indicatles that spike recovery limits do ot apply when samgle concentratian exceeds spike conc. by & factor of 4 or mare.

A The Relalive Percent Difference (RFD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than
five 1imes (5X) the coniract required detection limit (RL). Tn cases whese either the sample or duplicate value is less than SX the RL, o control kimit of +/-

the RL is used 1o evaluate the DUP result

For PS, PSD, and SDILT resuls, the values Yisted are the measured amounts, not final concentrations.

Where the nn:ﬂyﬁcal 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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Inorganic Case Narrative for
Sandia National Laboratory
SDG# 67794
Sample Analysis:
The following samples were prepared and analyzed using the methods referenced in the
“Method/Analysis Information™ section of this narrative:

Sample ID Client ID
67794012 039903-002
67794013 059904-002
67794014 : 059905-002
67794015 059906-002
67794016 059907-002
67794017 059908-002
67794018 039910-001
6779401% 059912-002
67794020 059913-002
67794021 059914-002
67794022 T 059915-002
1200307723 Method Blank (MB) ICP
1200307727 Labaoratory Control Sample (LCS)
1200307725 059903-002L {67794012) Serial Dilution (SD)-
1200307724 059903-002D (67794012) Sample Duplicate (DUP)
1200307726 059903-002S (67794012) Matrix Spike (MS)
1200307714 Method Blank (MB) CYAA
1200307717 Laboratory Control Sample (LCS)
1200307715 . 059903-002D (67794012) Sample Duplicate (DUP)
1200307716 059903-0028 (67794012) Matrix Spike (MS)
Method/Analvsis Information:
Analytical Batch: 204440, 204452
Prep Batch ; 204439, 204451
Standard Operating Procedures: GL-MA-E-013 REV.6, GL-MA-E-010 R.EV 10
Analtytical Method: SW846 6Gt0B, SW846 7471A
Prep Method : SWg46 30503, SWB46 7471 A Prep
System Cunﬁguratmn

The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing mducuvcly coupled
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, ¢yclonic
spray chamber, and ytirium internal standard. Operating conditions for the Trace ICP arg set at a power
level of 950 watts. The instrument has a peristaltic 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 torch and auxiliary gases and a pressure
setting of 26 PSI for the nebulizer.

Mercury analysis was performed on 2 Perkin-Eimer Flow Injection Mercury System (FIMS-400)
automated mercury 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 vie a peristaltic pump at 9 mL/min and nitrogen carrier gas rate of 5 L/min,
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Sampie Preparation

All saraples were prepared in 2ccordance with the referenced SW-846 procedures.
Calibration Information: '

Initial Calibration

Instrument calibrations are conducted usmg method and instrument manufacturer's spemﬂcannns All
initial calibration requirements have been met for this analysis.

CRDL Requirements
All CRDL standards met the referenced advisory control Timits.

Continuing Calibration (CCV) Requirements
All CCV standards brackctmg this SDG rnet the established recovery acceptance criteria.

Continning Calibration Blanks (CCB} Requirements
All continuing calibration bianks (CCB) bracketing this SDG met the establ lS]’IEd acceptance criteria.

ICSA/ICSAB Requirements

All interference check siandard (JCSA and ICSAB) clements associated with this SDG met the
established acceptance criteria.

Qua]itv Cantrel (QQ) Information:

Method Blank Acceptance

The preparation blanks analyzed with this SDG did not contain analytes of interest at conccnh-amon.s
greater than the required detection limits (RDL).

LCS Recovery Statement :
AN LCS spike recoveries for this SDG were within the established acceptance limits.

QC Sample Designation

Sample 67794012 was designated as the quality control sample for the ICP and CVAA batches Each

batch included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch ingluded a sena]
dilution (SD).

MS Recovery Statement
The percent recoveries (%R obtained from the MS analyses are evaluated when the sample concentration

is less than four times (4X) the spike concentration added. All qualifying elements met the established
acceptance limits for percent recovery.

RPD Statement

The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the
acceptance criteria 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 contro) limit
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance
criteria, with the exceptions of arsenic, chromium, and lead, as indicated by the “+” qualifiers.

Seriai Dilotion % Difference Statement

The serial difution is used {0 assess interference caused by matrix suppressmn or enhancement. Raw
element concentrations that are at least 50X the MDL for ICP analyses are applicable for serial dilution
assessment. All applicable analytes met the acceptance criteria.
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Technical Information:

" Holding Time Specifications
Al samples were analyzed within the spcclﬂed holding times.

Sample Dilutions
Dilutions are performed to minimize matrix interference resulting from elevatcd mineral element
concentrations and’or 1o bring over range target analyte concentrations into the linear calibration range of

the instruments. The samples were diluted the standard 2x for soils en the ICP. No dilutions were
required for the CVAA analysis.

Miscellaneous Information:

NCR Documentation

Non¢onformance reports are generated to document procedural anomalies that may deviate from
referenced SOP or coniractual documents. No NCR's were issued for this SDG.

Additional Comments

The additional comments field is used to address special issues associated with each a.nalysns clanfy
method/contractuzl issues pertaining to the analysis and to list any report documents generated as a result
of sample analysis ar 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: M:de_ Q\_:

Date: ol e
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Metals Case Narrative for
Sandia National Labs (SNLS)
SDG# 67794-1 '

Sample Analysis; '
The following samples first extracted by SW 846 method 1311, then preparcd and analyzed using the
methods referenced in the “Method/Analysis Information” section of this narrative:

Sample ID Client ID

67798010 " 059926-007 : S
1200307728 Methods Blank (MB) ICP-204455/204453
1200307729 ~ LCS for batch 204453

1200307666 Methods Blank (MB) CVAA-204420/204419

1200307669 Laboratory Caontrol Sample (LCS)
Method/Analysis Information: 7

Analytical Baich #: 204455, 204420

Prep Batch #: | | 204453, 204419
Analytical Method: ' SWR46 6010B, SW846 T470A
Prep Method: - SW846 3010, SW846 7470A

Standard Operating Procedure: - GL-MA-E-013 REV, 6, GL-MA-E-010 REV.10

System Configuration

The ICP anatysis was performed on a Thermo J arrell Ash 61E Trace axial- -viewing inductively coupled

plasma atomic emission spectrometer. The instrument is equipped with a Meinhard( nebulizer, cyclonic .
spray chamber, and yttrium internal standard. Operating conditions for the Trace ICP are set at a power
leve] of 950 watts. The instrument has a peristaltic 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 torch and auxiliary gases, and a pressure
setting of 26 PSI for the nebulizer. :

Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS-400)
automated mercury analyzer. The instrament 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 penstaltlc pump at 9 mIJnnn and nitrogen carrier gas rate of 5 L/min.

Samp]e Preparahon
All samples were preparcd jn accordance with the referenced SW-846 proccdurcs

g;allb_rahgg Information:

Imitial Calibration

Instrument catibrations are conducted using method and instrument macufacturer's spec1ﬁcatlons All
initial calibration requirements have been met for the analyses.

CRDL Requu'ements

All clement recoveries in the CRDL standards met the advisory control lmuts (70% 130).
ICSA/ICSAB Requirements

All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance cntma
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Conhnuin g Calibration (CCV) Requirements
All CCV standards bracketing samples from this SDG met the established recovery acccptancc criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing samples from thlS SDG met the cstabhshcd
acceptance criteria. ‘

Quality Contrel (QC) Informatiop:

Method Blank Acceplance .
The preparation blanks analyzed with this SDG did not contain analyles of interest at concentrations
greater than the client required detection limits (CRDL).

1L.CS Recovery Statement -
All LCS spike recoveries for this SDG were within the required acceptance limits.

QC Sample Statement

Sample 060043-003 {67821004) from SNLS SDG 67821 was designated as the quality control sample for
the ICP batch. Sample 059582-007 (67354008) from SNLS SDG 67354 was designated as the quality
control sample far the CVAA batch, A matrix spike (MS) and a sample duplicate (DUP) were analyzed in
each batch. A serial dilution (SD) was analyzed in the ICP batch.

MS Recovery Statement

The percent recoveries (%R) obtained 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
quality control acceptance criteria for percent recovery (75%-125%) for all applicable analytes.

DUP RPD Statement

The relative percent difference (RPD) obtained from the samplc duphcatc {DUP) is cva]uated against the
acceptance criteria of 209% when the sarople 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, 2 control limit

of +/- the RDL is used to evaluate the DUP rasults All applicable elements met the DUP acceptance -

cntcna

Serial Dilution % leference Statement

The serial diluticn is used to assess interference caused by matrix suppression ar cnhanccmcnt Raw
element concentrations that are at least 50X the MDL for ICP analyses are apphcablc for serial dllunon
assessment, All apphcable analytes met the acccptanoe criteria. "

Technical Informatiop:

Holding Time Specxﬁl:ahons
All samples in this SDG met the Spcc1ﬁcd holding time requirements.

Sample Dilutions '

Dilutions are performed to minimize matrix mterfercnccs (c g., those msuitmg from elevated mineral
element 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 required,
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Miscellaneons Information:

NCR Documentation ‘
Nounconformance reports (NCR) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents. No NCR was generated with this SDG.

Additional Comments

The additional comments ficld is used to address special issues associated with each analysis, clarify

method/contractial issues pertaining to the analysis and to 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 prése.ﬁted in this SDG:

Reviewer: _Q_QQLS_M"\D :

Date: 1503} a2
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QC Summary

QC120030T71S 67794012 DUP

' Revort Dates Octoher 17, 2002
Client : Sandia National Laboratories - Page 1of 2
MS.075¢ ‘
P.O. Box 5300
Albeguaerque, New Mexkco
Contack: Pame!a M. Puissant
Warkorder: T4
Parmoame NOM Sample  Qual QC Units__RPD% _ REC%  Romge Aulst __ Date Time
Metals Analysis-ICF Faderal
Barch 04452
QCIZN307T24 67794012 DUP : :
Arsenic 1.87 135 mglkg 32+ A {+-0.481) HSC 10/1502 02:49-
Barium : 442 50.4 mghkg 13 (0%-20%)
Cadmivm - 3 0196 } 0.126 mykg MNA A (+-0.481)
Chrosium ‘ 5.62 439 mghkg  40* (0%-20%)
Lead . : 444 281 mghg  45* (0%-20%)
Selenium : u ND U ND mghkg NA (+/-0.481)
Silver ‘ I 030 |} 0373 mghg NA A (+/-0.481)
QC1200507727  LCS '
Arsepic 192 - 214 mg'kg 112 (79%-121%) 10/15/02 02:32 -
Barivm ) 417 484 mg/kg 116  (30%-120%)
Cadmiure 125 139 mg/kg 111 (B1%-119%)
Chrotzium ' 133 152 me/kg 114 (77%-123%)
Lead 160 181 nog/kg 113 (78%-123%)
Seleniom 970 105 ma/kg 188 (72%-123%)
Silver ' .. 115 135  mghkg 118 (55%-145%)
QCI1200%7123 MB
Arsenic : v ND mgig 10/15/02 02:26 -
Barium u ND mg'kg
. Cadmium U ND mgkg
Chromiom u ND mg/kg
Lead u ND rag/kg
Selenjum u ND mp'kg
Silver u ND mpgkg
QCI200307726 67754012 MS . .
Arsenic 243 1.87 255 mg/kg 97 (15%-125%) 10/15/02 02:55
Barivm 24.3 a2 682 myke 99 (75%-125%) '
Cadmium 24.3 1 0,196 233 mg/kg 95  (75%-125%)
Cheomium 243 6.52 305 mghkg 58 (75%-125%)
Lead ‘ 243 4.44 .7 mg/kg 96  (15%-125%)
Selenium 243 v ND 223 mg/kp 92 (15%-125%)
Silver 24.3 J 033 26.5 mg/kg 108 (75%-125%)
QCI200307725  &71794012 SDOLT :
Arsenic 191 U ND ugl  NA MV15/02 02:43 -
Barium 451 91.4 ugl 141
Cadmmium M 199 U ND ug/llL WNA
Chromiwm &8 140 ugl  3.63
Lead 453 9,16 gl LI3
. Seleniuin . u ND U ND ug/l. N/A
Silver ). 3% U ND ugl NA
Metals Analysis-Mercury Federal ’ :
Bakch 204440
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RER is calculated at the 35% confidence level (2-sigma). ©
The Qualificrs in this report are defined og follows:

=
H

Indicates analyte is a surrogate compound.,
The analyte was found in the blank above the effective MDL.
Holding time was exceeded

WX X CT S ITW

Uncertain identification for glrnrma spectroscopy.,

Estimated value, the analyte concentration fell above the effective MDL and bclow the effective PQL
The response berween the confirmation column and the primary cotumn is >40%D

/A indicates that spike recovery limits do not apply when sample concertration exceeds spike conc. by & factor of 4 or more,
" The Relative Pezcent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceplence criteria when the sample is premer than
five times (5X) the contract required detection Emit (RL). In cases wheze cither the sarnple or duplicate value is less than 5X the RL, a cootrol limit of +/-

the  RL s used to evaluate the DUP resole.

For PS, PSD, and SDILT resulis, the values listed are the measured amaognts, notﬁnalccnc:nmons.

Whese 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.

OC Summary
Workorder: 67794 Page 2of 2
 Parmuame_ o TTTTTTTTNoOM Sample Qgoal GC T Tnits RPD% _ REC% Range Anlst__ Date Time

Meu]sAn.llysis-M‘rnlrdegnl

Baich

Mercury Fooo00m179 7 000047 mpks NA (+-0.00979) NOR1 101502 11:15 _
QCI200307717  LCS ' . .

Mercory 240 : 211 mghkg 88  (66%-134%) 10/15/02 11:07
QUI2030771d MB _

Mexeury U KD mgkg 10715/02 11:05-
QCI200307716 67794012 MS . :

Mercury . p0s3 1 0.0017% 00954  mgke 101 (75%-125%) 1071502 11:17

Noles:

Resovery or HRPD not within acceptance limits end/os spike amouat not ccmpaublc with the sample or the duplicats RPD's are not applicable where 3

“The anelyte was analyzed for but not derected hefow this concentration. For Organic and Inorganic analytes the resuh is less than the effective MDL.. ]
Presumptive evidence that the analyte is not present. Ploase see narrative for forther information.
Presumptive evidence that the analyte it pot present. Please see naccative for forther infromation.
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QC1200307¢667 §7354008 DUP

Keoort Dater Oclober 3, 2002
Page 1of 2

Units__RFD% _REC% _ Range  Aukt

‘ QC Summary
Client : $Sandia National Labomiories
MS-0756
P.O. Box 5800
Altmnquerque, New Mexico
Contack Pawuela M, Puissant
Workorder: 57798 .
Peroname NOM Sample (-)E__ ._ocC
Metals Analysis-ICF Federsl
Batch 204455
QCI200307730 67821004 DUP ‘
Arsenic L ND U ND myl WA
Rariumn J 0.00381 mg/lL NA S
- Cadmiom ) 000473 I 0.00469 mg/lL. NA R
Chromium Bl 0.00101 Bl 0.000999 mg NIA *
Lead 5 opo3Er 1 0.00421 mgll.  NA A
Selenium u N» U ND wgl N/A
Silver - ND U ND mpl. N/A
QCI20007T8  LCS
Arseaic 0.500 0504 me/L
Barium 0.500 0.516 ma/L
Cadmivm 0.500 0510  mglL
Chromium 0.500 B 0513 mg/L
Lead ¢.500 0.520 mg/L
Scieniom 0.500 0.495 mg/L
Siver . 0.400 0.49¢ mg/L.
. QCLNITIS  ME
Arsonic u ND mg/Ll.
Barium u ND mgl
Cadmivm U ND mg/L
Chromiom 3 0.006567 mgl
Lead U ND mg/L
Sclealum U KD wg/L
Silver U KD oyl
QUL20020773) 87821004 MS
Arsecic 0.500 U ND 0.504 mg/L
Barinm 0500 0523 mgL
Cadmiumn 0300 I 0.00473 0514 mg/L
Clwomism 0500 BJ 0.00101 B 0518 mgfL
Lead 0500 ] 0.00387 0525 mg/L
Selenium o500 U ND - 0.503 mg/L
Stiver 0500 U ND 0.491 mg/L
QCI20030TT32 $7821004 SDLLT
Anyenic U N g 265 wgl  NA
Barium I 0.888 ugl. Na
Cedemium J 473 I 0.757 ugll 168
Chromium BJ 101 Bl 0917 ugl 352
Lead 1 187 T 191 ogl 145
Selenitm 4] N U ND agl. NA
Silver U ND U NP wll Na
Matals Analysis-Mercory Fedaral
Bash 04420

(+/-0.005) HSC
(+/+0.005)
{+-D.005}
(+-0.005)
(+/-0.005)
(+-0.005)
(+/0.005)

101 (80%-120%)
103 (80%-120%)
102 (B0%-120%)
105 (80%-120%)

104 . (B0%-120%)
9 (B0%-120%}
08 (BO%-120%)

101 (15%-125%)
104 (75%-125%)
02 (75%-125%)
103 (75%-125%)
104 (75%-125%)
101 (75%-123%)
95 (75%-125%)

Date_Time

L0102 23:30

WAiM2 22:54

1001R2 22:43

10031402 23:36

1070102 23:24
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QC Summary
Workerder: 67798 Page 2 of 2
Parmmame NOM _Somple Qual QC__ Units RPD% _REC% _ . Ramge Anisl _ Date Time
Metaly Analyphs-Mevenyy Federal
Bach 204420 ’
Mercary u “ND U D mgll. VA (+-0.0002) NOR1  10/01/02 | 1:27
QTI200307659 Lcs '
0.002 0.00213 mg/L 106 (BO%-120%) 10/0102 11:17
QCI200207656  MB '
: v ND oL 00102 L1:L5
QOII00Y0765E 67354008 MS '
Mercury 0002 U ND 0.002t mglL 104 (75%-125%) 10012 1139
Notes:

RER is calculuted at the 95% eonfidencs ievel (2-5igma).
The Qualifiers in this report ays defined as Tollaws:

*

Indicates aanlyts Is & nxvognte coonpousd.
The analyte was found {n the blank above the effective MDLL
Holding time was exceeded

The response between the oan.ﬁrrmuon coluren and the peimary colump it >405D

M aN - xw}

Uocertain ideuLlﬁeaﬁnnfm- EAMMA $PECUTICOPY.

Estimared value, the wnalyte concentation fell above the effective MDL. mnd beigw tha cffective PQL

WA indicutes that spike recovery limits do not apply when sample concentraion exceed.s spike conc. by a {ucior of 4 or more.

* The Ralarive Percent Differace (RPD) abiained from the sample duplicate (DUP) i evaleated agaiost the acceplence criteria when I.hr. sampic 1t grealer kxn
five times (5X) the contract required detection Jimit (P.L) In casas where cither the sample or duplicate value is lass than 5X. the RL., & comrol Limit of +/-

the  RLisused to evaluate the DUP rasuls

Fer PS, PSD. and SDILT results. the valucs Listed are the measured amounty. 2ot final concentratons.

‘Where the analyvical method has been performed under NELAP certification, the apalysis has met 21t of the

teguirements of the KELAC standard ualess qualified on the QC Summary.

Retovery ar %RPD not within acceptance limiss ind/or spike amooont not compatible with the sample or the duglicate RPDY's are not applicable whers 8

The znalyws wos analyzed for bat oot detected below this concenration, For Organic and Tnorganic analytes the resalt is kess than the effective MDL. )
Prosuroptive evidence that \he tnalyte is not present. Please gee narrative for further infotmation.
Presumptive evidance that ibe enalyie is not present. Flense sse namativa for further Infromation.
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General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 67794

Method/Analysis Infoi'matinn

Procedure: + Total Cyaliide
Analytical Method; - SWB846 5012A -
Prep Method: _ SW3846 9010B Prep
Analytical Batch Number: 205123

Prep Batch Nuimber: 205122

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in SW846
9012A: - '

‘_ Sample ID Client ID
67794012 059903-002 -
67794013 059904-002
57754014 059905-002
67794015 059906-002
67794016 059907-002
67794017 | 059908-002
67794018  059910-001
67794019  059912-002
67794020 059913-002
67794021 059914-002

1200309255 MB
1200309256 DUP of 67601015
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1200309257  DUP of 67601016

1200309258 MS of 67601015
1200300256 MS of 67601016
1200309261 LCS

SOP Reference

Procedure for preparatiou, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP), The data dls::ussed in
this narrative has hccn analyz.ed in accordance with GL-GC-E-095 Rev. 1.

Prep aratmn/Analytlcal Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Bngineering Laboratories, Inc. and with guidance from the regulatory documsunts listed
in this "Method/Analysis Information” sacnou

Calibration Information:

The instrument used in this ahalysis was the folldwing: Lachat QuickChem FlA+ -

Initia) Calibration
The instrument was pmperly calibrated. -

Cahbratmn Verification Information '
All cahbraum verification standa:ds were within the roqmted hxmts

Quality Control (QC) Information:

Blank Acceptance

The method and calibration blanks assaciated with this data were within the required acceptance
limnits. ‘

Laboratory-Control Sample Recovery '
The recovery for the laboratory control sample was within the rcqmr:d acceptancc limits.

Quality Control

“The following SNLS samples were dcsxgnatcd for Quality Control: 67601015 and 67601016
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Sample Spike Recovéry
The spike recoveries for this sample set were within the required acceptance limits.

- Sample Duplicate Acceptance

The Relative Percent Differences between the samples and dupiicates 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 times
expressed in hours are calculated in the AiphaLims system by hours. Those holding times
expressed as days expire at Imdm.,ht on the day of explranon

Holding Times

All samples from this samplc group were analyzed within Lhe reqmred holding time for this
method. :

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

Sample Dilutions

The following QC sample in this samp]c group was diluted 1: 50 due to high concentration for
this analysis: 1200309261.

Sample Reanalysis

The method blank (1200309255) was reanalyzed because there was no sample in the
autosampler cup during the original analysis. -

Miscellaneous Infoﬁgaﬁon_;

Nonconformance Reports

No Nonconformance Reports (NCR) were reqmrcd for any of the sampies in this sample group
~ for this analy:ns
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Method/Analysis Information

Procedure: Total Cyanide
Analytical Method: SW846 9012A
Prep Method: SW846 9010B Prep

Analytical Batch Number: 206136
Prep Batch Number: 206135

Sample Analysis

 The fol]owmg samplcs were analyzed using the analytical protocol as established in SW846

9012A:
Sample ID Client ID
67794022 059915-002
1200311349 MB
1200311351 DUP of 67794022
1200311352 MS of 67794022

1200311367 LCS

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled By General
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data diseussed in
this parrative 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 rcoulatory documents listed
in this * Method/Analysm Information” section.

Calibration Information:

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.

Quality Control (QC) Information:

Blank Acceptance

The method and cahbrétmn blanks associated with this data were within thc required acceptance
limits. '

Laboratory Control Sampje Recovery
The recovery for the ]aboratory control samplc was w:thm the required a.cceptancc lumts

Quality Control
The following sample was dssxgnatcd for Quahty Control: 67794022

Sample Spike Recovery :
The spike recovery for this sample set was w1thm the requlred 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 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 w1thm the reqmred hold.mg time for this
method.

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

Sample Dilutions

The following QC sample in this sample group was dx]uted 1:50 due to lugh concentration for
this analysis: 120031 1367 o
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Miscellaneous Information:

Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samples in I.Ius samplc group
for this analysis. , ‘
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Method/Analysis Information

" Procedure: Hexavalent Chromium _
Analytical Method: SW346 7T196A
Prep Method: ‘ SWS846 3060A

Analytical Batch Number: 205618

The following samples were ~analyzed using the ana]ytlcal protocol as estabhshed in SW846

Prep Batch Number: 205617
Sample Analysis
7196A:
Sample [D
67794012
1200310247
- 1200310248
1200310249
© 1200310250
1200310251
1200310252
SOP Reference.

Client ID

059903002
. MB |

"DUP of 67601013
_ DUP of 67601023

MS of 67601013

'MS of 67601023

LCS

Procedure for preparation, é.nalysis and reporting of an aiyti_cal data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure {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 2bove has been prepared based on technical research and -testmg 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: Milton Roy Spectrophotometer 200

Initial Calibration
- The instrument was prope.rly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Control (QC) Information:

Blank Acceptance

_ The method and calibration blanks associated with this data were within the required acceptance
limits. :

Laboratory Control Sample Recovery
The recovcry for the laboratory control sample was within the required acceptance limnits.

Quality Control
The following SNLS sampies were desagnatcd for Quality Control: 67601013 and 67601023.

Sample Splke Recovery
The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the
client’s required acceptance limits of 75%-125%. See NCR# 6532.

Sample Duplicate Acceptance

The Relative Percent Differences between the samples and duphcatcs 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 times
expressed in houss 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/Apalytical Method Verification
All procedures were performed as stated in the SOP.
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Sample Dilutions

No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports
NCR# 6532 was written for this sample batch.
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Method/Analysis Information

Procedure: Hexavalent Chromiom
Analytical Method: SW846 7196A
Prep Method: SW846 3060A

Analtytical Batch Number: 205620

Prep Batch Number: 205619

Sample Analysis

The following s

T196A:

amples were analyzed using the analytical protocol as established in SW846

Sample ID Client ID
67794013~ 059904-002
67794014 059905-002
67754015 059906-02
67794016 059907-002
67794017  059908-002
67794018 059910-001
67794019 059912-002
67794020 059913-002
67794021 059914-002
67794022 . 059915-002
1200310253  MB
1200310254  DUP of 67794013
1200310255 MS of 67794013
1200310256  LCS
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SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (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 docurnents listed

in this “Method/Analysis Information” section.

Calibration Information:
The instrurhent 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 limits.

Quality Control (QC) Ihf ormation:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
hxmts

Laboratory Control Sample Recovery
The recovery for the Jaboratory control sample was within the reqmred acceptance limits.

Quality Control
The following sample was d&ngnated for Quality Control: 6779401 3.

Sample Spike Recovery
The spike recovery for this sample set was within the Deqmrcd 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.

729



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 oo the day of expiration. '

Holding Times

All samples from this sample group were analyzed w1thm the reqmred ho]dmg time for this
method.

Preparation/Analytical Method Veru'icauon
- All procedures were performed as stated in the SOP.

Sample Dilntions
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports

No Noncenformance Repons (NCR) were required for any of the samples in this samplc group
for this analysis.

Certification Statement

* Where the analytical method has been perfonned 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 qualiﬂed 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 following data validator verified the information presented in this case narrative:

"~ N \ :
3 - t
Reviewer: r:__<;—/("'2/ 2 Date; fejaitm,
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General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 67794-1

Method/Analysis Information

Procedure: - Hexavalent Chromium
Analytical Method: SW846 7196A
Analytical Batch Number: 204193

Sample Anal

The following samples were analj'zed using the analytical protocol as established in SW846
7196A: ‘ | _

Sample ID Client ID

67798009 059926-006
1200307123 MB for batch 204193
1200307124 DUP of 67608009
1200307125 PS of 67608009
1200307126 LCS for batch 204193

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 Information" section.
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Calibraﬁgg Information:
The instrument uvsed 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 limits.

Quality Control (OC) [nformaﬂonf,

Blank Acceptance ’

The method and calibration blanks associated with this data were within the required acceptancc
limits. :

Laboratory Control Sample Recovery
The recovery for the laboratory contro} sample was w1thm the required acceptance lmuts

Quality Control
SNLS sample 67608009 was demgnatcd for Quaht_v Control.

Sample Spike Recovery
The spike recovery for this sample set was within the required acceptance limits.

Sample Duphcate Acceptance

" The Relative Percent Difference betwecn thc sample and duphcate for this SDG was w:thm the
required acceptance limits. '

Technical Information:

'GEL assigns.ho]ding 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.

Holdlhg Times
The samples from this sample group were received by the lab outside of the method specified
holdmg time. Thc samples were analyzed on the day they were received.

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

Sample Dilutions
No samples in this samnple group required dilutions.
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Miscellaneous Information:

Nonconformance Reports

Nonconformance report (NCR) 5078 was submitted by the project manager for sample 67798009
because the sample was received out of holding for hexavalent chromium analys:s

Additional Comments

- Sample 67798009 was analyzed before being logged in to LIMS. Therefore, the sample could

not be scanned to custody pnor to analysm
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Method/Analysis Information

Procedure: Total Cyanide
Analytical Method: - SW846 9012A
PrepMethod: . SW846 9010B Prep

Analytical Batch Number: 205981 -
Prep Batch Number: | 205980

Sample Analzsis‘

The following samples were analyzed using the analytical protocol as established in EPA 335.3:

SampleID Cﬁwt D

67798008 059926-005
11200311080 MB for batch 205981
1200311081 . LCS for baich 205981
1200311082 DUP of 67798008
1200311083 MS of 67798008
1200311474 LCSD for baich 205980
SOP Refer_ence

: Pmcedurc(s) for preparation, analysis and reporting of analytidal 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 Yerification

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. .

Calibration Information:

The instrument used in this analjsis was the following: Lachat QuickChem FIA+
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Initial Calibration
The instrument was properly cahbrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Control (QC) Information:

Blank Acceptance

The method and cahbranon b]anks assocmtcd with this data were within the reqmrcd acceptancc
limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the reqmrcd acceptance limits.

LCS Duplicate Recovery
The LCS Duplicate recovery was within the reqmrcd acceptance limits.

LCS l)uphcate RFPD

The Relative Percent lefcrencc bctween the LCS and LCS Duphcate was within the reqmred
acceptance limits.

Quality Control
Samples 67798008 was designated for Quality Control.

Sample Spike Recovery
The spike recovery for this sample set was within the reqmred acocptancc limits.

Sample Duplicate Acceptance
The values for the sample and duplicate for this sam.plc group are lcss than the Practical
Quanmatlon Limit (PQL); therefore, the RPD is not apphcable

Technical Information:

GEL assigns holding ticnes 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 Timns

All sarnples from thls sample group were analyzed within the required holdmg time for th:s
methed. :

Preparation/Analytical Method Verification
- All procedures were performed a3 stated in the SOP.
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Sample Dilutions
No samples in this sample group required dﬂuuons

Misce]laheous lnformaﬁog :
Nonconformance Rep orts

No Nonconformance Reports (NCR) were requ;red 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 al] of the requirements of the NELAC standard unless otherwise noted in the analytical case
nairative.

Be_vlew Vahdation‘

. GEL requires all a;naIyncal data to be verified by a quahﬁed data validator. In addm(m, all data
~ designated for CLP or CI.P-like packaging will receive z third level validation upon completion

of the daia package.

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

Reviewer:_Q Af"\r Date:l fﬁ/ﬂf/ﬂb
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Client :

MS-0756
P.0. Box 5300

Sandia National Laboratories

Albuquerque, New Mexden

Contact:

Workorder: §77%4

Pamela M. Poissant

QC Summary

Revort Date: October 18,2002

Parmname

NOM

Sample_Qual

QC

Units RPD%

o

Rapid Flow Anslysis Federal
Bach - A58

QCI200309256 57501015 DUP
- Cyauide, Ton) ,
© QCI200300257 57801016 DUP
Cyenide, Totl

QC1200300261 LCS
Cyanide, Totn$

QC1200308255 MB
~ Cyanide, Toxal

QCI200309258 67501018 MS
Cyunide, Total

QCI200209259 67601016 MS
Cyanide, Tonl
Barh 06136

QC1200011351 67794022 DUP
Cyanide, Tota)

QCI200311367  LCS
Cyanide, Total

QCI200311349 MB
Cyanide, Total .

QCI20031)352 67794022
Cyanide, Tota)
Spectrometric Analysis Federal
Batch 203518 -

QCLZ00110248 &§7601013 DUF
Hexavalent Chromiom .
QC120031024¢ 67501023 DUP
Hexavalent Chremism
QC12003:0252 LCs
Hexavalent Chromivm
. QCi200310247 MB
Hexavalent Chromivm
- QCI200310250  S7601013 MS
Hexavalent Chromivm
QCI200310251 67601023 MS
Hexavalent Chromium
Barch 205520

QCI2001:0254 67794013 DUP
Hexavalent Chromicm
QC12003102% Lcs
Hexavalent Chromivm
QCLi200310153 MB
Hexavalent Chromium
QCL200310255 67794013 MS
Hexavalent Chromivm

277

5.00

655

277

- 500

0.985

0.593

0593

0.558

0.5835

BU

BU

8

g

ND

KD

ND

KD

BU

8

g

326

449

64
0.0833

4.60

0.956

0.665

0915

1.00

0536

mghks  N/A

mglkg
mgfkg
mgfkg
mg/kg

mglkg

NrA

N/A

N/A

NA

N7A

91

105

98

96

92

97

63

71

100

95

. REC® " Hange Anist

(55%-145%)

(55%-1455%)

Page 1of 2

Date Time

(+-0.250) ADF 10v02/02 12:36
(+-0.250) lovoz/02 12:38
(62%-138%) 10/02/02 [2:34
. 10102702 13:51
(35%-145%) 10v02002 12:36

10702702 12:39

(+/-0217) ADF
(62%-138%)
| 10/08/02 10:31
10/08/02 10:40

(+/-0.0955) BEP2 1011/62 (3:00
(+-0.0985)

(72%-121%)

(49%-130%)

(49%-130%)

(+-0.0993) BEPZ" 10/11/02 09:30

{72%-121%)

{459%.130%)

10/08/62 10:35
LO/08/02 10;25 V
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QC Summary

Workorder: 57794

] Page 2of 2
Farmoame . ""TNom Sample Qual _ QC __ Usits RPD% _REC% __ Range Anlst _ Date Time
Notes: ' ‘

' RER is caleulated ot the 95% conlidence level (2-sigma),

The Qualifiers in this report ate defined as follows:

*

Recovery or ZRPD 1ot within acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD'sl are not applicable where 1
Indicates analyrs is 2 swrogare compound.

‘The apalyte was found in the blank above the affective MDL.

Holding time was cxcosded

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

The response between the confirmation column and (he primary colump is >40%D :

The soalyte vias analyzad for but not detected below this concenaation,- For Organic and Inorgapic analytes the resull is [ess than the effective MDL. )
Presumptive evidence that the analyte is not present. Please see nartative for further infonmation. ‘
Presumprive cvidence that the analyie is nol present. Please sce varrative for farthes infromation.

Uncertain identification for gumma specroscopy. ‘

*
L]

L T

N/A indicates that spike recovery limits do not apply when smmple concentration axceeds spike conc. by'-n factor of 4 or more. :
* The Rejative Percent Difference (RPD) obtained from the sample duplicars (DUP) is evaluated against the ncceptence criteria when the sumple is greater than

five times (5X) the contract required detection limit (RL). In cases where either the satuple or duplicate valoc is less thag SX the RL, 2 contro] limit of +/-
the RL is used to evaluate the DUP resuit.

Fer PS, PSD, and SDILT resuits, the valucs listed are the measured amounts, not final concantrations. .

A Where the aalytical method has been performed under NELAP certification, the analysis has met all of the
! requircments of the NELAC standard unless qualified on the QC Sl'lmrnnry.
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' QC Summary . Revort Date: October 9,2002
Clicat : Sandia National Laboratories Page 10t 2
P.0. Box 3800

Albuguerque, New Mexico
Contact: Pamela M. Poissant

Workerders 67798

Parmuoamos NOM Sample  Qeal QC _ Units HRPD% REC%  Range Anigt Date Time
Bepld Flew Analysis Federal
Baich © 208983 -

QCL200311082 67798008 DUP : ] _ )
Cyanide, Total u KD U ND mgl NA (+/-0.005) ADF 104402 10:52
QCI200311081  LCS .
Cyanide, Total 0.050 00483 mg/L
QC12003K147%  LCSD ‘
Cyanide, Total ) T 0050 0.0506 mgL
QTIAN0IN1080  MB .
Cyaxdde, Toual ) v »D mg/L Do 10/04/02 10:47
mgl

97 10/04/02 10:48

5 10t : . 1060402 10x49

QC1I0M311083 67798008 MS

Cyanjde, Total 010 U ND 0100
Spectrametric Anslysts Federal

Bakch 204193

QCI200307324 67508009 DUP
Hexavaleat Chromsum . HU NP HU ND mgl. NA (+-0.010) VHL - 05/26/02 14:20
QC1200307126 LCs . ’ .
Hexavalent Chrominm 0.100 0.0%% . mplL - %
QCI200I07TIR MB : :
Hexavaleot Chromirm u ND meg/l
' QCI200307125 67608009 PS .
Heaavalent Chromium 0100 HU ND H D.093 mg/l 93
Notes: ‘
RER. is calculated at the 95% confidence level (2-sigma).
The Qualifiers inrhtsnponmdaﬁnedas follows:
*  Recovery or %RPD not within acceptance Fanits acd/or spike amount not competible with the ample of the duplicate RPD's are not applicable where 8
Indicates analyle is a somogate compound.
The analyte was found in the blank above he «ffecive MPL.
Holding time was exceeded
Estimated value, the analyte conccatration fail above the effective MDL and below the effective PQL
The respense betwsen the confirmation column and the primary colomn is >40%D -
The analyte was analyzed for but not detected below this concentation. For Organic and Inorganic analytes the resuit is Iﬂsm&ceﬁm MDL. 1
Presumptive evidence that the analyte i pot prescot. Plcase sec nazmative for furtber information.
Presumptive evidence tha the apalyte is nok present. Flease see namratve far fonker infromaton.
Unceriain identification for gamma spectroseopy.

100 o 10/04/02 10:56

B M MAN T
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QC Summary

Warkorder: 67738 : ) Page 201 2
Parmname NOM Sample Oual QcC Tnits BPD% REC%  Range Anig = Date Time

N/A indicates that spike recovery Eumits da pot apply when sample concentration exceeds spike cone. by 3 factor of 4 or more.

A The Relative Perceat Difference (RPD) obtained from (he sample duplicate (DUP) is evaluated against the acccptence criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In ¢ases wher ither the sample ar duplicate vatue is less than SX the R)., & control limit of +/-

e RILisused o evaloate the DUP resolt. ’ .

For PS, PSD, and SDILT results, the values listed ace the measured amounts, wot final conceatrationt.

Where the anahytical method bas besn performed ender NELAP certification, the analysis has met all of the
requirements of the NELAC standard valsss qualified on the QC Summary. '

s
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Radiochemistry Case Narrative
Sandia Natienal Labs (SNLS)
Werkorder §7794
0 ) gt
Batch Number: 205013 ’
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 900.0
Sample ID Client ID
67794012 059903-002
67784013 (59904-002
67794014 059905-002
67794015 059906-002
677194016 0599507-002
67794017 (59908002
67794018 (59910-001
67794019 059912-002
67794020 059913-002
67794021 059914002
67794022 059915-002
1200308987 MB for batch 205013
1200308988 059915-002(67794022DUP)
1200308989 059915-002(67794022M8)
1200308990 059915-002(67794022M8D)
1200308991 LCS for beich 205013

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by Genersl Engineering
Laboratories, Inc, as Standard Operating Procedure (SOP). The data discussed in this narrative has been snatyzed in
accordance with GL-RAD-A-001 REV.6.

Cajibration Toforgation:
Cialibration Information

All initial and coatinuing calibration requirements have been met. The initial calibration was performed on June 12,
2002.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quslity Contro) (OC) Informatipn;

Blank Informatisn
The blank volume is representative of the sample volume(s) in this batch.

Designated QC '
The following sample was used for QC: 57794022,

789
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QC Informatisn
All of the QU sxmples maet the required acceptance limite.

JTechuical Iuformsstion;

Holding Tiwe
Allmqﬂ:ptm&mfwthu sample set were performed within the required holding tine.

FPreparstisn Information
All preparstion criteria have bsen met for these analyses.

Ssmple Re-prop/Re-analysls
None of tha santples in this sample set reguired reprep or reanalyxis.

Grosa Alpha/Bata Preparation Information

High hygroscopic salt con: iat in evaporsted semples can cause the sammple mass to Auctuate due io moistore
absorption. To minemis: ¢ js interference, the salts are converied to axides by beating the sampls ander » flame
until 2 dull red color is ¢ i ined. The conversion to oxides stybilizes the sample weight snd sasurcs thal prope
alpha't: 2 efficiencies are, ssigned for ench sample.  Volatile adicisotopes of carbon, hydrogen, technetiom,
poloanus and cesium mey be lost durmg sample hesting, espacially & » doll ned hest. For this sample set, the
rrm pianchet was counted for beta activity before being flamed. After flaming, the planchet was coumed for
st .2 k. tivity. This sequence causes the alphs count run dats 1o record over the bota count na date in AlphaLims,
werstos. only the slpha count dats will appesr on the instrument mlog,

NCR Docamentniion
No NCR were gencrated for the preparstion or aoalyzis of this sesaple set.
Oualifier [xlarmatise

Certification Statemey(
Where the apalytical method has been pesformed under NELAP certification, the analysis has met all of the
requirementy of the NELAC standand unless otherwise noted in the snalytical case narrative,

Beview Validation:

GEL requires afl analytical data to b verificd by & qualified data validator. In addition, all data designased for CLP
of CLP-like packaging will receive a third level validation upon sompletion of the data paciage.

The follywing data validator yerificd the fafarmation presented in this cave narrativa:

reewee W OLQAL DRuM . 101 1¥102
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Radiochemistry Case Narrative
Sandis Nations} Labs (SNL.S)
SDG 677941
Met
Batch Number: 204950
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Mcthod: EPA 900.0
Sample ID Clieat ID
6779801 1 059926-008
1200308804 MB for batch 204950
1200308805 059826-008(67169011DUP)
1200308306 059826-008(6716901 IMS)
1200308807 (59826-008(6716901 1IMSD)
1200308808 LCS for batch 204950
SOP Reference

Procedure(s) for preparation, analysis and reporting of ansiytical 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-RAD-A-00§ REV 6.

Calibration Information:
Calibration Information

All initial and continuing calibration requircments have been met, The initial calibration was performed on
June 12, 2002.

Standards Information
Standard solution(s) for these apalyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All gounting sources were prepared in the same geometry as the calibration standards.

Quality Ceptrol (OC) Information;

Blapk Informstion
The blank volume is representative of the sample volume(s) in this betch,

Desigituted QC
The following sampie was used for QC: 67169011. The QC sample is from SNLS work order 67169,

QC Information
All of the QC samples met the required acceptance limits,

Technical Information:

Holding Time
All sampte 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
None of the samples in this sample set required reprep or reanalysis.

BO6



Gross Alpha/Beta Preparation Information

High hygroscopic salt content in evaporated samples ¢an cause the sample mass to floctuate due to moistare
absorption. To mintmize this interference, the salts arc converted 1o oxides by heating the sample under a flame
until 8 dull red color is obtained. The convarsion 1o oxides stabl’izes the sample weight and ensures thal proper
alpha/beta efficiencics arc assigned for each sample. Volatile 1o “lolsotopes of carbon, hydrogen, technotiom,
polonium and cesium ruay be Jost during sample boating, cag-<i iy to 2 dull red heat. For this sample sel, the
prepared planchet was counted for beta activity before beiug fiamed. After flaming, the planchet was counted for
aipha sctivity. This sequence causes the alpha count run dat. to record over the beta count run data in Alphalims,
therefore only the alpha count data will appear on the instrument runlog.

Info: H

NCR Documentation
No NCR’s were gencratad for the preparation or analysis of this sample set.

Certification Sigtoment
‘Where the, analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise nnted in the analytical cass sanative.

Revigw Validation;

GEL requircs all analytical deta to be verified by a gualified data validator. In addition, all data designued for CLP
or CLP-like packaging will receive a third leve] validation upon completion of the data package.

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

Reviewer: }MW Date: l?f&-f’lm-
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-~ GENERAL ENGINEERING LABORATORIES -
- Meeting tpday’s needs witk a vision for tomorrow: :

OC Summary '
Clieat: SangiaDNatonalLaboraweies - Bopart Date: Octabar 18y 202
MS-4756 : .
P.O. Bax 5380
Albugeergue, New Mexico
Coatact:. - Pamela M. Poisant

Workorder: - 67794

Parmnams NOM S'au_ngle gul_ -QC  Unity RER ‘REC'A' Range Anist  Date Time

Crarimetric Sellds
Batch * 204314
QO1200307411  6T794012 DUP . ‘ . ’ '
. 517 ) 330  percern  .39* | O(0%-24%) AWB  0VZ7/02 1142
Rad Gas Pow
Baack, 205013
QCI2GIIE 677K DUP ) Lo '
o . _ 123 - Il - pCig @150 @%20%) ISt 1016m20136
Uncert: +13.06 +H2M . : ’
LT CTRU: 3 . 1
Bea - -7 . . 186 . B ( 77 pCig 0243 (0%-20%)
- ' . ; Uneert: . +-1.38 +-140
TPU: 1.40 Las
QCIZ000891 LCS . . .
988 . N2 pCig 113 (75%-125%) 1071602 19:13
Uncerr: HLTT T
. . ™ - 204 ' -
Beta . 397 62" pCVg ;o NT (I5%-125%)
o . T Uncert : +-2.55 ’
. © TRU: 269
QCI200308987 - MR ’
Alpla ) ) O - 0Ms pCvE . 11602 01:36
- . Uncert: +/-0.0996 . - : : )
TRU €.0997 =
Beta u 0.126 pClfg
Uncerc ’ +-0.0876
: TPU: . 00878
QC1I00308585 67194022 MS o
: 85 . 123 836 FCilg B4 (75%-125%) 10716/02 18:33
Uncers 4306 178 :
‘ i U 13 - 194 : .
Bena . : ] 339 1240 ‘ 26 pCilg . C 8L (T5%-125%)
Uncert: +-138 +-193 : :
. TPU: . 140 © 200
QCLX03M950 67794027 MSD "
. 7.9 z3 a5 pCirg 7]
Uncert: +304 S X ]
. © TR 3.30 281
Beta - R | 13.0 38 pCig 2
. Uncé: +i38 | 4y

TRE T 140 na

P O Box 30712 * Charieston, SC 25417 * 2040 Sevage Road * 20407
(843) 356-8171 * Fax (843) 766-1178 .




" .GENERAL Eﬁcmﬁﬁ'sﬁc LABORATORIES -
* ~Meeting today’s needs witk a vision for tomoryom:

QC Snmmary‘.

L o . ) Page 20f 2

Parmna ame = NOM Sample Qual QC Units RER __ RECY Range Aale Date Time

. Nowex. . i : ‘
'l‘thu:Eﬂﬁsnﬁuucportmd:ﬁndnfnﬂwi . T

Workorder: 67754

[

R:umyoz%mmmmmmpmumwwsplhmwmwnmmmhanlpkathedwmw'mmnpplhhhwm
the congeutration fils below the ¢lfecdwe PQL.

Indicatés apalyte is 2 surrogxic compound. .

The analyts was fusd in the blank above B effrctive MDL. -

, Halding fime was exceedéd .

Mudm.mmwmummmmLﬂmmmm
mammmmrmmmmmmlmbm

The dnaltyte was analyzed for but noet detscted below this concentrarion. For Organic sad wmmmmnummumm
For adiochemics! snalytes the resait iy less than the Decisiob Level

Presamptive evidencs that the analyt: is nolpresent. Pleass sae narrative for further information.
‘Wﬂmwmendmnmtm Pleasc see narrative for farther infinmation.

Umuuﬂﬂmhmm

Rx® av-mw g

e

" N/A indicates that spilos uwv:!ylnltsdomugﬂy when satople concenbration lxoeedsspihms. by  factor of 4 or o,
* The Relative Percent Difference [RPD) obtained from the sammic duplicate (DUP) is evaluated against the acoeptence criteria when'the
sample is greater thas five times (5X) the contract required detection fimit (RE). In cazes whers cither ihe sawple ot dwplicats velus is
. luogs than X the RL, s conirol imit of +/-tha KL isused bo evahuiz e DUP recslt,
ForPS,PSD.ndSDﬂ.Tmh,:hcvumhmdmumnnnd mb.nmﬁndmmmus.

Whert ﬂne.anatynmlmcthodhzs beenpufunnedundzNELAP cectification, lhﬂmlym has et all of the
mummofﬂwwcmdmwﬁpdmchm

P O Box 30712 * Charleston, SC 29417 * 2040 Savage Road * 20407
(843) SS6-BIT1 * Fax (843) 766-1178
ﬁ Princed on Recycled Pagar.
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&
8 £ GENERAL ENGINEERING LABORATORIES
; 5 Meeting today 3 needs with a vision for jomorrow.
) 3 ’ '
& ,
ront”
QC Summary
- : . Report Date: October 12, 2002
Client ; s.ndusr:aﬁouu.-bonam : Page 1 2
P.0O. Box $808
Albuquergue, New Mexics

Coatact: Pamela M, Puissont
Workorder: £7798

Parmname NOM Sample Qual = QC __ Uuits RER REC®  Range Anlst _ Date Time
Red Gss Flww
Bach T 2950
QC1200308805 67169011 DUP : .
Alpha u 0931 U 0582 pCill 0.389 » (+-1.00)HOBT  10M08/D2 05:44
Uncert: #0313 . +A0.403 L
TFU: 0334 0408 . ) )
Bens ' 'y 005 U 0077~ pCiL. 0188 * (+/-1.00)
Uncext: H-0341 +0354 .
TPU: 034), 0.354
QCI00308506  LCS . e
Alpha © 989 . 109 pOiL 110 (75%-125%) 107472 21:03
Uncert /1,84 : :
TRU: 218 )
Beta . 397 ) 4. pOL 1 (75%-125%)
Uncart +-245
TPU: . 25
QCI200308804 M3 . :
. U 0.0431 pCit. 10/08/02 05:44
Uncat . - 00745
TPU: ) ' D.0746
Bew u 0.126 pCiL
Unoert: +H40.162
TPU: . 0.162
QCI200308806 67268011 MS - )
94 y 0293 | 269 pCiL 116 (75%-125%) 10/07K02 21:03
Unce: 0333 w921 7 :
TPU: - 0334 . 13
Ben - 199 y. 00536 2% PGl 114 (75%-125%)
Uncers; +-0341 - H-123 ‘ )
™ 0.341 124
QC1200302807 67165018 MSD : , .
Alpha 94 -0.293 353 pCinL S 113 (25%-125%)
Uncen; +03313 +9.67
TR 0334 19 .
Ben A 199 gy -0.0536 214 paiL 106 (75%-125%)
) Uncer: +-0341 +-123
TPU: 0341 : 129

Notzs:
The Qualiﬁu's in this report are defined as follows:

*  Recovery ar $RPD not within acotptance limits and/oc spike amount pot compatible with the sample or the dnphnle RPD's are not spplicable where
the concentration falls below the effective PQL. .

**  Indicatos analyte is a suorogate compound.
B Tbeanalyr= was fo\mdmlhcbhnkabovcdueﬂeummh

P O Box 30712 + Charleston, SC 29417 » 2040 Savage Road * 20407
© {843) 556-8171 * Pax (843) 766-1 s
a hmﬂnlmyddhﬁ.
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GENERAL ENGINEERING LABORATOR]ES

ot cbv%
oW

g " Meeting todzy 5 needs with a vision for tomorrow.
\ .
"4701\*- )
- - QC Summary . .
‘Workerder: 67798 N Page 2052
Parmname ' NOM Sample Qal OC Waits RER _ EEC%  Rawge Anit _ Date Time
Hulding tirme waz excoaded T

Estimated value, the analyte coocentration fel] above the effeciive MDL andhlnwﬁ- effective PQL
The response between the cafinnation columa and the primary cokarn is >40%D

The analyte was analyzed for byt not detecicd below this concentration. quapmcmdlnorgmcmﬂymlhnnultslqnhmlhedfmnvekmL
For radiochemica! analytes the result is less than the Decision Level

Presumptive evidence that the analyts is not present. Pleasc see nasyative for funber infonnstion.

Presumptive cvideace tha! the analyis is nol present. Please sce narrative fior farther infromation,

Lacertain adentificarion fof gamyma spactroscopy.

N/A jndicates that spike mcuvery limits do not apply whea sangple concentrption exceeds apike conc. by & facor of 4 or more. '
* Tbe Relative Percent Difference (RPD) obavped from the sample duplicae (DUP) is evaluared agsiast the accepiencs criteris when the

sample ik greater than ﬁvcumn(mmemwnddmcdmmm).hcmwhudmmemhumwuk
less than 5X the RL, ncontrol limit of /- be  RL is used tg evaluwte the DUP result,

For ¥S, PSD, and SDIL,T resalts, the values lsted are ihe measured anwaais, a0t final concentrations.

wmmmwnmodmsbunqummmmmmmmluswmum
::qm!wmtsorﬂleNELACstwﬂuﬁunlus quelified on the QC Summary.

P O Box 30712 * Charkestan, SC 29417 * 2040 Savage Road * 29407
(843) 556-8171 » Fax (843} 766-1178

- K Pt on eyl g
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khhkhkdhhhkhhhhhhhdhbhhkhhhkdhkhhhddhkArrhkrhhdrhhkdddthdthhdhhhhhhhhihkhhhkhhkhkkhkkhkhkkhk

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *

9/26/02 9:57:52 AM *
hkkkkokk ke k ok hhokkok kA Rk kkkkh ok dkkkhkk ke kA khkd ok hhhk ik kkhhrhkkh*

*x x x

x

* mnalyzed by: 4 [ / Reviewed by:
kdkkkkhkhdhkhkhkkhkrdkrhkhkhrhhhrn ***2 %G***************** *********************

Zustomer SANDERS M (6135)
Customer Sample ID 059903-003
Lab Sample ID 20134201

6710/1034-SP1-BH1-14-S
884.000 gram

Sample Description
Sample Quantity
Sample Date/Time 9/19/02  11:25:00 AM
Acquire Start Date/Time 9/26/02 8:17:38 AM
Detector Name : LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isoctope may be overestlmated
LEE AR R AR R AL SRS RS RARRRRX R R AR RS R E R X R R R X R R R R o T E k] }

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

U-238 Not Detected @ --------- 4.26E-001
RA-226 1.17E+000 4 .46E-001 6.32E-001
PR-214 5.20E-001 8.08E-002 4.61E-002
14 4.,78E~001 8.29E-002 4 .95E-002
‘ 10 Not Detected @ --------- 7.12E+000
TH-232 3.22E-001 1.85E-001 1.82E-001
RA-228 3.44E-001 1.36E-001 1.82E-001
AC-228 .4 ,99E-001 1.16E-001 1.05E-001
TH-228 5.89E-001 1.91E-001 3.60E-G01
RA-224 5.17E-001 1.38E-001 6.63E-002
PB-212 4.98E-001 7.60E~002 3.33E-002
BI-212 1.87E-001 2.17E-001 3.48E-001
TL-208 4 .36E-001 8.56E-002 7.12E-002
U-235 Not Detected @ --------- 1.74E-001
TH-231 Not Detected @ --------- 5.72E+000
PA-231 Not Detected @ --------- 1.22E+000
TH-227 Not Detected @ -~~------ 2.67E-001
RA-223 Not Detected @ --------- 1.42E-001
RN-219 Not Detected @ --------- 3.20E-001
PB-211 Not Detected @ --------- 7.30E-001
TL-207 Not Detected @ --------- 1.32E+001
AM-241 Not Detected  --------- 1.47E-001
PU-239 Not Detected @ --------- 3.00E+002
NP-237 Not Detected @ ----w---- 1.63E+000
F—233 Not Detected @ --------- 4 ,79E-002
Not Detected @ --------- 1.70E-001



20134201

[Summary Report] - Sample ID:
lge 1ide Activity 2-sigma MDA
! ye {pCi/gram ) Error {(pCi/gram )
AG-108m Not Detected = --~-~---- 3.67E-002
AG-110m Not Detected @ ------~-- 2.91E-002
BA-133 Not Detected @ -~=«w-w--- 3.64E-002
BE-7 Not Detected @ ~-------- 2.33E-001
CD-115 Not Detected @ --------- 4 .73E-001
CE-139 Not Detected @ ~-------- 2.18E-002
CE-141 Not Detected W --------- 4 . 21E-002
CE-144 Not Detected @ --------- 1.67E-001
CM-243 Not Detected  -~wc-----.- 1.49E-001
CO-586 Not Detected @ -----=---- " 3.08E-002
CO-57 Not Detected @ ~-------- 2,12E-002
CO-58 Not Detected @ -~---~----- 3.21E-002
CC-60 Not Detected @ -~-------- 3.B6E-002
CR-51 Not Detected @ ~-=------- 2.3BE-001
CS-134 Not Detected @ ----v---- 3.84E-002
Cs8-137 1.16E-002 1.16E-002 1.8B3E-002
EU-152 Not Detected @ -~-----c-- 6.28E-002
EU-154 Not. Detected @ ~-------- 1.70E-001
EU-155 Not Detected @ ~~---=-c-- 9.47E-002
FE-B9 Not Detected @ ~-------- 7.98E-002
GD-153 Not Detected @ ~~-m----- 5.63E-002
HG-203 Not Detected @ ~-----o-- 2.99E-002
I1-131 Not Detected = -~------__ 4 39E-002
92 Not Detected @ ~~------_ 2.44E-002
1.83E+001 2.49E+000 2.82E-001
MN-52 Not Detected @ ~-------- 7.84E-002
MN-54 Not Detected @ ~-----._-_ 3.29E-002
MO-9g Not Detected @ ~~------__ 1.27E+000
NA-22 Not Detected W «~-------- 4 ,58E-002
NA-24 Not Detected @ ~-------_ 6.53E+001
ND-147 Not Detected @ w-o---aoo. 2.57E-001
NI-57 Not Detected W ~-------- 1.24E+000
RU-103 Not Detected @ ~-------- 2.66E-002
RU-106 Not Detected W ~------.. 2.51E-001
SB-122 Not Detected @ ~=~wcw----. 1.98E-001
SB-124 Not Detected @ ~-------_ 2.66E-002
SB-125 Not Detected W ~-------- 7.32E-002
SN-113 Not Detected @ «-------- 3.37E-002
SR-85 Not Detected . ~---c---.. 3.34E-002
TA-182 Not Detected W ~-------. 1,52E-001
TA-183 Not Detected W ~-=------ 3.21E-001
TL-201 Not Detected @ --------_ 3.28E-001
Y-88 Not Detected @ ~------_-_ 2.45E-002
ZN-65 Not Detected  ~-------. 1.03E-001
ZR-95 Not Detected - --------- 5.72E-002

')
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*********t****t**'******************i********i**********i**********i*****:*
Sandia National Laboratories

¥*

*
* Analyzed by:

kkhhhkhkwkthhk kA Ak hhd

Customer

$/26/02

Customer Sample ID

Lab Sample ID

Sample Description

Sample Quantity

Sample Date/Time
Acquire Start Date/Time

Detector Name

059904-003
20134202

Radiation Protection Sample Diagnostics Program
1:19:59 PM

IR EEEEEE RIS R 2R st o il Akttt s R R R R ]

4\;— ROV

SANDERS M (6135)

Reviewed by:
kb AxxkhkhhkkhddPhrkiir * *t***ti******

6710/1034-SP1-BH1-19-8

871.000 gram
12:00:00 PM
9:59:58 AM

5/19/02
9/26/02
LABOQ1

Elapsed Live/Real Time

Comments :

6000 /

6002 seconds

*t*i‘******ti****t

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
X R E R 222 2 AR s 2RISR YRR S E RS R RSS2SR SRR SR SZ RS2SRSS RAS RS YRR SRR 2 2 2 8]

Nuclide Activity
Name (pCi/gram }
U-238 Not. Detected
RA-226 1.24E+000
PB-214 6.17E-001
- BI-214 5.60E-001
‘ iPB—ZlO Not Detected
TH-232 4.43E-001
RA~-228 S.17E-001
AC-228B Not Detected
TH-228B 3.90E-001
RA~-224 7.30E-001
PB-212 5.24E-001
BI-212 6.08E-001
TL-208 4.48E-001
V-235 Not Detected
TH-231 Not Detected
PR-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-219 Not Detected
PB-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-2239 Not Detected

2-gigma
Error

4,20E-001
9.42E-002
9.33E-002

2.33E-001
1.21E-001

1.71E-001
1.81E-001
7.95E-002
2.44E-001
$.21E-002

—————————
_________
---------
---------

B R e

- e -

P

e e

-

MDA

{pCi/gram )}

4.28E-001
5.72B-001
5.35E-002
4.77E-002
7.57E+000

1.93E-001
1.44E-001
1.77E-001
3.87E-001
8.77E-002
3.43E-002
.21E-001
.53E-002

.74E-001
.84B+000
.24E+000
. 7T0E-001
.48E-001
.11E-001
7.08E-001
1.35E+001

Wik N =W o w

1.43E-001
3.12E+04G2
1.64E+000
5.17E-002
1.69E-001

>

L

et~ W
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(Summary Report] - Sample ID: : 20134202

Juclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
C0-56
CO-57
Co-58
Co-60
CR-S51
C5-134
Cs5-137
EU-152
EU-154
EU-155
FE-5%
GD-153
HG~203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-108
SB~122
5B-124
§B-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZIN-65
ZR-85

Activity
(pCi/gram )

- o w -

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

-

.- =

- e = o W

. -

- = -

-

- -

)

At g -

T -

- . ——

- - ——

—— -

-—— -

L R

- -

L . ey

- -

-— - -

R

e

- —

—— e

MDA

(pCi/gram )

LI I R,

3.62BE-002
2.63B-002
3.72E-002
2.48BE-001
4 .86E-001
2.28E-002
4.36E-002
1.73E-001
1.48E-001
3.26E-002
2.20E-002
3.13E-002
3.80E-002
2.3B8E-001

3.96E-002

2.85E-002
6.52E-002
1.69E-001
8.76E-002
8.06E-002
5.76E-002
2.93E-002
4.41E-002
2.53E-002
2.85E-001
6.89B-002
3.21E-002

1.28E+000

4.46E-002
7.20E+001
2.87E-001
1.33E+000
2.77E-002
2.52E-001
2.17E-001
2.71E-002
7.52E-002
3.45E-002
3.23E-002
1.59E-001
3.24E-001
3.40E-001
2.70E-002
1.04E-001
5.58E-002
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* Sandia Naticnal Laboratories *
Radiation Protection Sample Diagnostics Program *
8/26/02 1:22:31 PM
*************t******i**t***t**t********************* **E;;**********t**
*

* Analyzed by: V-baz b-A al’z?"nReviewed by.ﬂ[)j )
o ded e d otk gk e sk ok e g ke k W kb (23R R ERRE SRR R L] %k & ****i********
Customexr SANDERS M (6135)

Customer Sample ID : 055905-003
Lab Sample ID 20134203

Sample Description : 803/1052-SP1-BH1-22-8
Sample Quantity : 3 932.000 gram

~ Sample Date/Time : 9/19/02 3:05:00 PM
Acquire Start Date/Time : 9/26/02 11:42:16 AM
Detector Name LABO1
Elapsed Live/Real Time : 6000 /

6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
*************i***t****t*rt***i***ii********************1******!**********

Nuclide Activity 2~eigma MDA

Name (pCi/gram ) Error " " {pCi/gram )

U-238 Not Detected ———————-- 4.50E-001 _

RA-226 1.00E+0DD 4.36E-001 6.37E-001 :

PB-214 6.18E-001 9.56E-002 6.08E-002 ;

BI-214 S .58E-001 5.38E-002 5.44E-002 :

PB-210 Not Detected  --------- 7.96E+000 !
i

TH~232 7.42E-001 3,686E-001 2.49B-001 ;

RA-228 7.16E-001 1.46E-001 1.51E-001 i

AC-228 6.74E-001 1.37E-001 1.02E-001 i

TH-228 6.35E-001 1.9¢E-001 4.01E-0C1 :

RA-224 7.86E-001 1.86E-001 6.64E-002 :

PB-212 7.57E-Q01 1.11E-001 3.30E-002

BI-212 7.95E~-Q01 2.92E-Q01 3.83E-001

TL-208 6.43E-001 1.15E-001 8.87E-002

U-235 2.38E-Q01 1.60E-0G1 1.87E-001 i

TH-231 Not Detected @ ---------. 6.29E+000 i

PA-231 Not Detected W ---~-o-e-- 1.28B+000 g

TH-227 Not Detected  ---~----- 3.03E-001 !

RA-223 Not Detected — --~v----- 1.55E-001 !

RN-219 Not Detected  --------- 3.42E-001 :

PE-211 Not Detected — --------- 7.76E-001 ;

TL-207 Not Detected  ---c----- 1.46E+001

AM-241 Not Detected  --------- 1.55E-001

PU-239 Not Detected  -«----w-- 3.32B+002 -

Np-237 Not Detected @ --------- 1.80E+000

PA-233 Not Detected @ -----==--- 5.08E~-DO02

TH-229 . Not Detected  ~-wece-=-- 1.79E-001




(Summary Report] - Sample ID: 20134203

‘ Nuclide Activity 2-sigma MDA

J Name {pCifgram ) Error (pCi/gram )

AG-108m Not Detected @ ~-------- 3.87E-002
AG-110m Not Detected @ ---c-u--- 2.90B-002
BA-~133 Not Detected @ ---ec----- 3.84EB-002
BE-7 Not Detected — -~-wccwwoa- 2.51B-001
CD-115 Not Detected W --wwwa--- 5.13B-001
CE-139 Not Detected W ~---weao.. 2.35E-002
CE-141 Not Detected @ ~c-c-ew-- 4,71E-002
CE-144 Not Detected W ~---=-=a-- 1.85E-001
CM-243 Not Detected =~ -~w-r-aaa- 1.56E-001
CO-56 Not Detected @ -~----=---- 3.33E-002
CO-57 Not Detected  -~--vve--- 2.31E-002
CcG-58 Not Detected ~----~=--- 3.38E-002
CO-50 Not Detected W ~-------- 3.84E-002
CR-51 Not Detected —mm e ———— 2.47E~-001
Cs-134 Not Detected @ ~=v--w--- 4.10E~002
C5-137 Not Detected @ ~--v-v--- 3.03E-002
EU-152 Not Detected @ -=-------- " 6.B6E-Q02
EU-154 Not Detected @ ~~---w---- 1.81E-001 -
EU-185 Not Detected @ ~--=------- 1.05E-001
FE-59 Not Detected @ -~-------- 8.90E-002
GD-153 Not Detected ~v--=-woe-- 6§.13E-002
HG-203 Not Detected  --------- 3.08E-002
I-131 Not Detected --=---=--- 4.39E-002
IR-192 Not Detected  =-----==--- 2.61E-002

’ K-40 2.16E+001 2.91E+0Q0 3.30E-001
MN-52 Not Detected  ----—---- 6.91E-002
MN-54 Not Detected,  cwecvcma-- 31.44E-0Q02
MO-99 Not Detected ----=---- 1.32E+000
NA-22 Not Detected  --------- 4 _53E-002
NA-24 Not Detected @ --------- 7.22E+001
ND-147 Not Detected  --------- 2.97BE-001
NI-57 Not Detected  ---=----- 1.23E+000
RU-103 Not Detected @ -=----e--- 2.BBE-0Q02
RU-106 Not Detected @ --------- '2.66E-~001
§B-122 Not Detected  ----w---- 2.28E-001
SB-124 Not Detected = ---c---a--- 2.9%E-002
SB-125 Not Detected  --------- 7.98E-002
SN-113 Not Detected = --------- 3.63E-002
SR-BS Not Detected  --------- 3.58E-002
Th-182 Not Detected W --vev-o-o- 1.72E-001
TA-183 Not Detected  ----=----- 3.37E-001
TL-201 Not Detected  -----=--- 3.58E-001
Y-as Not Detected  ---cw---- 3.18BE-002
ZN-65 Not Detected — --ccm---- 1.17E-001
ZR-95 Not Detected @ ---c-cwee--- 6.50E-002




*i*i*************************i*************i***t*****************;*******

* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
9/26/02 3:41:01 PM *

*

AR 22222 RS ARRE 22222 AR iRt Rl s iR R L)

* .
* Analyzed by: M 0”2?[ Dl Reviewed by:
A2 RS XL EEEEZLE RS EASE SRR R X 3

% de dr vk g v o ok de v o d e ok vk e e o e e
Customer

SANDERS M (6135)
Custémer Sample ID

059906-003
Lab Sample 1D : 20134204

*******t**@

*
q 70 v *
e ode vk e o e e e e sk ok e e ke ok b ok

Sample Description 803/1052-SP1-BH1- 27-8

Sample Quantity : 812.000 gram
Sample Date/Time : 9/19/02 3:45:00 PM
Acquire Start Date/Time 9/26/02 1:24:37 PM

Detector Name : LARO1

Elapsed Live/Real Time 6000 [/ 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may ‘be overeatimated. ¢
**it*****it**i*****i**t**********t*******i*t********t***ii***i*********t*

Nuclide Activity 2-sigma MDA ‘
Name {pCi/gram ) Exrroxr (pCci/gram ) :
U-238 Not Detected  -~-««=s-a-- 4,93E~-001
RA-226 1.34E+000 5.34E-001 7.68E-001
PB-214 6.78E-001 1.04E-001 6.09E-002
- BI-214 5.68E-001 9.71E-002 5.67E-002
( PB-210 Not Detected  --------- 8.55E+Q00
TH-232 7.37E-001 3.58E-001 2.23E-001
RA-228 7.66E-001 1.57E-001 1.56E-001
AC-228 7.32E-001 1.51E-001 1.14E-001
TH-228 7.7LE-001 2.30E-001 4,35E-001
RA-224 8.858E-001 2.10E-001 7.56E-002 .
FPB-212 7.88E-001 1.16E-001 3.70E-002 :
BI-212 8.03E-001 3.03E-Q0L 3.98E-001 ;
TL-208 6.01E-001 1.10E-001 8.36E-002 :
U-235 1.25E-001 1.72E-001 2.01B-001
TH-231 Not Detected @ --------- 6.33E+4000
PA-231 Not Detected  -===-=---- 1.36E+000
TH-227 Not Detected @ -=-------- 3.26B-001
RA-223 Not Detected  =-=r=-=--= 1.60E-001
RN-219 Not Detected  --------- 3.60B-001
PB-211 Not Detected  --==-=--~ B.28E-001 :
TL-207 Not Detectqd --------- 1.41E+001 !
AM-241 Not Detected  -~<------ 1.68E-001
PU-239 Not Detected — -~-=--=--- 3.57E+002
NP-237 Not Detected  -----<=--- 1.84E+000
PA-233 Not Detected —wemm————= 5.48E-002
TH-229 Not Detected  --=------ 1.84E-001




—[Summary Report] - Sample ID: : 20134204

n Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )

AG-108m Not Detected @ ------<-- 4.35E-002
AG-110m Not Detected @ ~---arw-o 3.19E-002
BA-133 Not Detected @ ---c----- 4.33E-002
BE-7 Rot Detected — -~--caceo-- 2.60E-001
CD-115 Not Detected @ -~--cew--- 5.58E-001
CE-139 Not Detected — ~-c-ce-u-- 2.51E-002
CE-141 Not Detected @ ---c-aca- . 5.12E~002
CE-144 Not Detected e ———a 1.5%4E-G01
CM-243 Not Detected  ----wc---- 1.71E-~-001
CO-56 Not Detected  --------- 3.56E-002
CO-57 Not Detected  «--cn---_ 2.43E-002
CO-58 Not Detected @ «c-cae---- 3.55E-~-002
CO-60 Not Detected = --------- 4.02E-002
CR-51 Not Detected  -=--v-n-- 2.61E-001
CS-134 Not Detected @ ---~-~---- 4.26BE-002
CS-137 Not Detected @ ~-w-ce---- 3.36E-002
EU-152 Not Detected @ -==--e---- 7.21E~002
BU-~-154 Not Detected  ---ve---- 2.02E-001
ElJ-155 Not Detected  -=cecwaca-- 1.11E~001
FE~59 Not Detected  --~------ - 9,05E-002
GD-1523 Not Detected --------- 6.39E-002
HG-203 Not Detected ----c-c--- 3.40E-002
-~ I-131 Not Detected — -~------a- 4.96E-002
IR-1892 Not Detected @ -~-v-=---- 2.74E-002
V K-40 1.74E+001 2.39E+000 3.53E-001
MN-52 Not Detected @ -~--------- 8.11E-002
MN-5S4 Not Detected @ -~-c--w--- 3.57E-002
MO-985 Not Detected @ ~----cw-a- 1.40E+000
NA-22 Not Detected  ~-c-ccew--- 4.91E-002
NA-24 Not Detected @ ~-cec---a- 7.67E+001
ND-147 Not Detected  ~--cc---- 3.24E-001
NI-&7 Not Detected  ««--ec---- 1.38E+000
RU-103 Not Detected @ -------=- 3.10E-002
RU-1086 Not Detected W ~wccaca.- 2.B1lE-001
SB-122 Not Detected  ----v-we-- 2.49E-001
SE-124 Not Detected  -w-vc----- 3.09E-002
SB-125 Not Detected @ ----wc---- 8.71E-002
SN-113 Not Detected @ ~----c---- 3.80E-Q02
SR-85 Not Detected @ -=-vcvcea-n- 3.7BE-0Q2
ThA-182 Not Detected  ---cea--- 1.79E-001
TA-1B3 - Not Detected @ e-v-ova--- 3.65E-001
TL-201 Neot Detected  --=--c---- 3.81E-0Q01
Y-88 Not Detected  ----vco--- 2.BlE-002
ZN-65 Not Detected @ ---=----- 1.26E-001
ZR-95 Not Detected  ~-~--cc-a-w- 6.60E-Q02
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Sandia National Laboratories

*

*

* Analyzed by:

5/26/02

IR AR R RS SR X RS ELESZEN,

Customerx

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

91270

Reviewed by
*1************************Tf;**

SANDERS {6135)

Radiation Protection Sample Diagnostics Program
5:22:25 PM

g de e de g de ke de sk e de e e e o e e o e e e b S e vk e ok ok b e o e ke o Ok o e T e o e o e W e S O e ok o e Sk b e e e o ok g ok ke o ke e o e ok ok o o

bershy

059907-003
20134205
829/276-5SP1-BH1-8-8
730.000 gram
9/24/02 2:05:00 PM
9/26/02 3:42:11 PM
: LABO1l
6000 / €003 seconds

U-235/Ra-226 peaks not resolved, Either isotope may be overestimated.

***i*i*t**i****i**i***************************i**i*i**i**‘ii*************

Nuclide
Name

BI-214
g PB-210
i

Activity
{(pCi/gram )

Not

Not

 Not

Neot
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.79E+000
9.41E-00C1
7.43E-001

Detected

9.08E-001
8.82E-001
8.67E-001
$.76E-001
1.11E+000
9.41E-001
8.97E-001
8.04E-001

9.46E-002
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Erroxr

R e

6.26E-001
1.38E-001
1.23E-0C1

4.31E-001
1.77E-001
1.72E-001
2.76E-001
2.5BE-001
1.38E-001
3.62E-Q01
1.38E-001

1.86E-001

-y = = = - -
- e
- -
- e oy e -

---------
—————————
---------
---------

P e

MDA

(pCi/gram )

e kN

5.54E-001
8.72E~001
&6 .98E-002
6.53E-002
2.33E+G00

2.32E-001
1.65E-001
1.16E-001
5.02E-001
9.44E-002
4,13E-002
4.91E-001
9.03E-002

2.17E-001
7.20E+000
1.57E+000
3.67E-001
1.38E-001

4.18E-001

9.28E-001
1.56E+001

1.93E-001
3.89E+002
2.07E+000
6.18E-Q02
2.11E-001

Z%fgfgﬁﬁr .
a{*[n**t********

*
*
k

*




{Summary Report] - Sample ID: 1 20134205

Vuclide Activity 2-sigma MDA
E:: Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ --=------ 4,.74E-002
AG-110m Not Detected @ -vc--wwuc-- 3.45E-002
BA-133 Not Detected — --w------- 4.92E-002
BE-7 Not Detected  ---=------ "2.72E-D001
CD-115 Not Detected @ --e<-c-w-- 1.48E-001
CE-139 Not Detected @ ~«-w-cee--- 2.72E-Q02
CE-141 Not Detected @ -----—--- 4.89E-002
CE-144 Not Detected  =--v=----- 2.16E-001
CM-243 Not Detected @ --w-cna-- 1.94E-001
Co-56 Not Detected  --------- 3.69E-002
C0-57 Not Detected @ -—-------- 2.71E-002
CO-58 Not Detected @ «-a------ 3.70E-002
COo-60 Nect Detected ™ -v-a----- 4 _39EB-002
CR-51 Not Detected @ ---ce---- 2.53E-001
C8-134 Not Detected @ --------= 5.09E-002
C5-137 Not Detected @ ---~-=--- 3.86E-002
EU-152 Not Detected @ --=~--c--- B.11E-002
EU-154 Not Detected  =--=v----- rJ 2.21E-001
EU-155% + 1.27E-001
FE-59 Not Detected  ~-cvcc-w--- 9.06E-002
GD-153 Not Detected @ ~--v----- 7.04E-002
HG-203 Not Detected  --------- 3.53E-002
I-131 Nat Detected @ ---------~ 3.61E-002
r-\ IR-192 Not Detected -=--w----=- 2,.93E-002
K-40 1.66E+00L1 2.30E+000 3.12E-001
\-J MN-52 Not Detected  -wcecee--- 5.10E-002
MN-54 Not Detected @ -~---=-=---- 4.01E-002
MO-~99 Not Detected @ --------- 4.78E-001
NA-22 Not Detected @ -----ca=- 5.21E-002"
NA-24 Not Detected @ ~eav---ea- 3.8B3E-001
ND-147 Not Detected  «~----c---- 2.45E-001
NI-57 Not Detected  --e------ 1.55E-001
RU-1D03 Not Detected = ~-------- 3.31E-002
RU-106 Not Detected @ -~-----u-- 3.24E-001
SB-122 Not Detected  «-------- 7.48E-002
SB-124 Not Detected ™ «----=--- - 3.26E~002
SB-125 Not Detected — «-ccee--- 9.58E-002
SN-113 Not Detected  ----c---- 4_.30E-002
SR-BS Not Detected  --e--ne--- 4 .03E-002
TA-182 Not Detected  -----e---- 1.82E-001
TA-183 Not Detected @ ~c=w=e--- 2.16E-001
TL-201 Not Detected W «c-—e--e--- 1.42E-001
Y-88 Not Detected @ <--——«-=- 3.435E-002
ZN-65 Not Detected © -----~--- 1.32E-001
ZR-95 Not Detected  -----w--. €.46E-002
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program ’ *
9/26/02 9:34:00 AM *

*
Ct*********************t************************************** kkkhhkkadhkhh
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* Analyzed by: . 7‘/;5/@2__ Reviewed by: o *
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Customer oy

Customer Sample” on9900 0p3 o 13%)

pt" " . 059908-003

1
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Lab Sample ID : 20134206

Sample Description : 829/276-SP1-BH1-13-5
Sample Quantity : 743.000 gram

Sample Date/Time : 9/24/02 2:20:00 PM
Acquire Start Date/Time : 9/26/02 7:53:41 AM
Detector Name : LAR(2 '

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

t**i*tti***********i**********iii******i**i**i*i******i***t******fﬁ******

Nuclide
Name

- e - -

A

ctivity

(pCi/gram )

Not

Not

Detected
1.59E+000
B.54E-001
7.11E-001

Detected

7.55E-001
9.43E-001
8.11E-001
1.30E+000
1.05E+000
8.87E-001
7.76E-001

-7.25E-001

'9.72E-002

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detcected
Detected
Detected

2-sigma
Error

5.45E-001
1.23E-001
1.13E-001

3.62E-001

1.65E-001
1.56E-001
4.65E~001
2.24E-001
1.2BE-001
2.69E-001
1.38E-001

+1.82E~001

- e - -

el e

- e - —-——

MDA

{p€i/gram )

———————————

7.14E-001
7.58E-001
6.15E-002
5.5BE~-002
2.81E+001

2-12E-001

1.21E-001

1.11E-00Q1
6€.35E-001
€.88E-002
3.87E-002
3.48E-001
1.33E-001

2.30E-001
1.13E+001
1.42E+000
3.56E-001
1.95E-001

‘3.69E-001

B.2BE-001
1.31E+001

4 .25E-001
4.15E+002
2.2BE+000
S.57E-D02
2.42E-001
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[Summary Report] - Sample ID:

Nuclide
Name

- w -

: 20134206
Activity 2-gigma MDA
(pCi/gram ) Error (pCi/gram )

Not Detected — ---ccecw--- 3.41B-002
Not Detected @ -v-—------ 2.75E-002
Not Detected  --ew-c--- 4 ,.85E-002
Not Detected @ «ccoea----- 2.38E-001
Not Detected  -----eo-- 1.11E-001
Not Detected  ------caa 2.8B8E-002
Not Detected ---=----- 5.18E-002
Not Detected — --ccew--o-- 2.32E-001
Not Detected @ ----cca-- 1.72E-Q01
Not Detected @ ---ceo-—---- 3.19E-002
Not Detected @ --------- 3.04E-002
Not Detected @ --v-vuon.- 3.07E~002
Not Detected @ --------- 3.47E-002
Not Detected  -----w-o-- 2.31E-001
Not Detected ~=ceeeca-- 3.97BE-002
Not Detected  --we----- 2.90E-002
Not Detected @ -~--vc----- 9.13E-002
Not Detected @ ---~-euc-- 1.57E-001
Not Detected @ -waw-cwca-- 1.32E-001
Not Detected --------- 7.06E-002
Not Detected @ ---v---ao--. 9.62E-002
Not Detected @ ---wewcao 3.16E-002
Not Detected @ w-cwcvce----- 3,.14E-002
Not Detected  --------- 2.68BE-002

2.41E+001 3.20E+C00 3.14E-0Q01
Not Detected — ~--=w-e-. 3.58E-002
Not Detected @ a-----=--- 3.32E-002
Not Detected @ --------- 3.28E-001
Not Detected @ =-ev-o--u--- 3.99E-0Q02
Not Detected @ -=---c-e--- 2.17E-001
Not Detected  -~=---ac-- 1.98E-0Q01
St E= et 1 E= b5 95E=- 09—
Not Detected  --------- 2.68E-002
Not Detected @ -~=c-cw--- 2.41E-001
Not Detected @ ~wv-eaaa- 5.73BE-002
Not Detected  -~=---~--- 2.65E-002
Not Detected  ~we-cce--- 7.85E-002
Not Detected  ~-------- 3.51E-002
Not Detected  -~-=------ 3.40E-002
Not Detected ~---ce=-a- 1.55E-001
Not Detected  ---=cv--- 4,62E-001
Not Detected  ~--ww---- 2.31E-001
Not Detected — ~~-cwc-wc--- 2.42E-002
Not Detected  ~eccemwe--- 9.91E-002
Not Detected W ~=r-cw--- 5.185E-002
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Customer Sample ID
Lab Sample ID

SANDERS M (6135)
059912-003
20134208

Sample Description : 915-922/1003-SP1-BH1-27-8S
Sample Quantity 881.000 gram ;
Sample Date/Time 9/24/02 8:45:00 AM !
Acquire Start Date/Time 8/26/02 11:17:42 AM
Detector Name LABQ2
Elapsed Live/Real Time 6000 / 6004 seconds
Commentas:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
***i**i********ttti******************i****i***t*t****t*******i*****ii****
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 NHot Detected  --------- 6.58E-Q01
RA-226 1.39E+000 4 .B3E-001 6.76E-001
PB-214 7.10E-001 1.04E-001 5.86E-002
. yBI-214 €.43E-001 1.02E-001 S.06E-002
3L~')PB~210 Not Detected - --------- 2.56E+001
i
TH-232 $.28E-001 4.27E-001 1.84E-001
RA-228 8.53E-001 1.49E-001 1.16E-001
AC-228 8.86E-001 1.55E-001 7.75E-002
TH-228 8.57E~001 4 .08BE-001 5.59E-001
RA-224 9.75E-001 2.05E-001 £.BlE-0QQ2
PB-212 8.55E-001 1.23E-001 3.60E-002
BI-212 1.08E+000 2.81E-001 3.1BE-001
TL-208 7.57E-001 1.19E-001 6.79E-002
U-235 - Not Detected  =--~------ 2.04E-001
TH-231 Not Detected  --------- 1.03E+001
PA-231 Not Detected @ --------- 1.24E+000
TH-227 Not Detected @ --------- 3.21E-001 |
RA-223 Not Detected @ --------- . 1.82E-001 pcT hD!
RN-219 — A ET 00T 2T E- 00— 33 6E—083—— it |
PB-211 Not Detected  =-=====--- 6.87E-001 e o
TL~207 Not Detected - --------- 1.158+001 W
AM-241 Not Detected  =--+------ 3.74E-001
PU-239 Not Detected  --------- 3.78E+002 :
NpP-237 Not Detected  --------- 2.03E+000 :
PA-233 Not Detected — --u------ 4 .85E-002 -
TH-229 Not Detected  --------- 2.19E-001

e ——
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(Summary Report] - Sample ID:

Wuclide
Name

Activity

(pCi/gram )
Not Detected
Mot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detectad
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
2.35E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dektected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected-

Not. Detected
Not Detected
Mot Detected
Not Detected
Mokt D=tected
Not Detected

2-sigma
Error

o - - -
- - -
- = - -
—— -
-
e R
-—— - - -~
- e
R L
- w
- -
e = -
- - -
- e = -
- e =
- - -

— e

—————————
---------
---------
—————————
_________
---------
—————————
---------
---------
---------
---------
---------
---------
---------
_________
---------

20134208

MDA

(pCi/gram )

- - un

2.9BE-~002
2.45E~Q02
4,.21E-002
2.08E~001
1.12E-001
2.4BE~002
4.59E-002
2.03E-001
1.53E-001
2.74E-002
2.66E-002
2.67E-002
3.14E-002
2.04E-001
3.50E-002
2.56E-002
7.96E-002
1.37E-001
1.21E-001
6.26E-002
8.93E-002
2.87E-002
2.86E-002
2.32E-002
2.25E-001
3.25E-002

2.88E-002-

3.28E-00Q1
3.56E-002
2.77E-001
1.B5E-001
6.93E-002
2.41E-002
2.32E-001
5.73E-002
2.48E-002
7.09E-002
3.07E-002
3.06E-002
1.27E-001
4.2BE-001
2.30E-001
2.14E-002
B.24E-002
4.74E-002
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* Analyzed by:

Y 2223222222222

Customer

i
*********************i********************ii****i’**i********************l

Sandia National Laboratories

9/26/02

Cugtomer 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 resclved. Either isotope may be overestimated.
*****t'k'k*i‘********************t'*t*************************************i*

Nuclide
Name

TH-229

Activity
(pCi/gram )

Not

Not

Not
Not
Nok
Not
Not
Not
Not

Not
Not
Not
Hot
Not

-k b = AW

Detected
1.70E+000
6§.63E~001
6.56E-001

Detected

8.00E-0C1
7.84E-001
7.79E-001
8.10E-001
S.45E-001
7.83E-001
8.00E-001
7.09E-001

8.15E-002
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Datected
Detected
Detected
Detected
Detected

2¢/c2 Reviewed by:

;*******7** kkkkkhkkkhkAhArkhkkhhk
.

SANDERS M {6135}

059913-003
20134209

Radiation Protection Sample Diagnostics Program
4:58:56 PM

et o Aok e o T ok s e e % o e o e vk o o ok e o b e ke ok e By kv ol ok ok o ok b ok sk ok ok v e e i b e g i ok ale de o ol vk T O ok ok vk o e o e ke e

)

915-922/1003-SP1-BH1-33-S

846.000
9/24/02

gram

9:35:00 AM
9/26/02 12:59:51 PM

: LABOZ2 |

6000 /

2-sigma
Error

4.8B8E-001
9.88E-002
1.04E-001

- m oo =

3.74E-001
1.41E-001
1.46E-001
3.36E-001
2.00E-001
1.14E-001
2.56E-001
1.14E-001

1.61E-001

---------
_________
_________
---------
---------
—————————

—————————
_________
_________
---------

6003 seconds

MDA

(pCi/gram )

- e e

6.43E-001
6.40E-001
5.92E-002
4.99E-002
2.48E+001

1.84E-001
1.19E-001
$.82E-002
4.57E-001
5.01E-002
3.47E-002
3.22E-001
6.78E-002

2.04E-001
1.03E+001
1.Z3E+000
3.18E-001
1.80E~CC1
3.11E-001
7.12E~001
1.12E+001

3.83E-Q01
3.B1E+002
2.02E+000
4 .90E-002
2.17E-001
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[Summary Report] - Sample ID:

20134209
luclide Activity 2-sigma MDA
C Name {(pCi/gram } Error (pCi/gram )

AG-108m Not Detected W -+e-c-a-o--. 3.02E-002
AG-110m Not Detected @ --------- 2.51E-002
BA-133 Not Detected  ----c---- 4.23E-002
BE-7 Not Detected W --c-cwcwo-o 2.10E-001
Cbh-11§% Not Detected @ --------- 1.10E-001
CE-139 Not Detected  -----c---- 2.60E-002
CE-141 Not Detected @ --------- 4 ,57E-002
CE-144 Not Detected @ --cocaon- 2.08E-001
CM-243 Not Detected @ --------- 1.459E-001
C0O-56 Not Detected @ -=-c-c-a-. 2.8SE-002
CO-57 Not Detected @ -----=--=-- 2.75E-002
Co-58 Not Detected  --------- 2.66E~Q02
CO-60 Not Detected @ «-wce-u-u-o 3.03E-002
CR-51 Not Detected  «-=e-na-- 2.10E-001
CS-134 Not Detected — -+=ac--a- 3.53E-002
C8-137 Not Detected — -e-=vc---- 2.66E-002
EU-152 Not Detected @ --------- B.23E-002
EU-154 Not Detected mmemm—e 1.39E-001
EU-155 Not Detected  ---ce-a--- 1.20E-001
FE-59 Not Dececked  -~ec~c---- 6€.01E-002
GDh-153 Not Detected  -~=-~----- 8.88E-002
BG-203 Not Detected @ -~~cece-o- 2.78E-002
_ 1-131 Not Detected @ -=--w-vao-. 2.80E-002
7 IR-192 Not Detected  -~-=----- 2.40E-002
(‘ 'K-40 2.12E+001 2.83E+000 2.43E-001
MN-52 Not Detected  ---v-v--- 3.31E-002
MN-54 Not Detected  =ceaceow---- 1.83E-002
MQO-99 Not Detected  ---c-cea- 3.15-001
NA-22 Not Detected  --------- 3.53E-002
NA-24 Not Detected @ -=vv----- 2.82E-001
ND-147 Not Detected @ --------- 1.88E-001
NI-57 Not Detected @ ----=----- 6.72E-002
RU-103 Not Detected -—-v-nmwen 2.43E-002
RU-106 Not Detected -vvv-e-w- 2.31E-001
SB-122 Not Detected — ----=-e-- 5.62E-002
SB-124 ‘Not Detected @ --------- 2.44E-002
SB-125 Not Detected & -----c---- 6.79E-002
SN-113 Not Detected @ ---w-e-ea-- 3.17E-002
SR-85 Not Detected @ --------- 2.8%9E-D02
TA-182 Not Detected @ -ec-cc-ce--- 1.35E-001
TA-183 Not Detected — «--c----- 4.40E-Q01
TL-201 llot Detected --------- 2.30E-001
Y-88 Not Detected W ---cc-e--- 2.02E-002
ZN-65 Not Detected  -~-----=- 8.60E-002
ZR-95 Not Detected @ «vc-cw---- 4.63E-002




*i****************************ii**i*i****i*i**i‘*ii*******i******i*******

W

* Sandia National Laboratories .
flhﬁ Radiation Protection Sample Diagnostics Program i
: 9/26/02 4:22:12 PM o

L
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* Analyzed by: ML’J—? '7]2'?’/0'2_ Reviewed by: a(,/n/
(E A EEE X SRR RS R R AR AREY AR RS AR SR X Rt *

LR ke k ok dok ok ok ok

Customer SANDERS M {€135)

Customer Sample ID 059914-003

Lab Sample ID 20134210

Sample Description 915-922/1003-SP1-BH1-26-5 _,,al0%
Sample Quantity : 767.000 gram w'ﬂ"’
Sample Date/Time : 9f24/02 11:10:00 AM

Acquire Start Date/Time : 9/26/02 2:41:52 PM

Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved., Either isotope may be overestimated. ©
**i*****i*****************i************************i****i*******i***‘t***F

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )}
U-238 Not Detected  --------- 7.24E-001
RA-226 1 .80E+000 5.48E-001 7.36E-001
PB-214 8.05E-001 1.18E-001 6.45E-002
™ BI-214 6.89E-001 1.10E-001 5.74E-002
PB-210 Not Detected  --------- 2.78E+001
TH-232 9.31E-001 4 322E-001 2.01E-001
RA-228 7.92E-001 1.47E-001 1.38E-001
AC-228 S5.11E-001 1.68E-001 1.10B-001
TH-228 8.37E-002 3.96E-001 5.77E-001
RA-224 1.03E+000 2.21E-001 8.12E-002
PB-212 9.87E-001 1.42E-001 3.85E-002
BI-212 - 1.08E+000 2.89E-001 3.24E-001
TL-208 8.14E-001 1.31E-001 8.09E-002
U-235 Not Detected  --------- 2.28E-001
TH-231 Not Detected  --------- 1.12E+001
PA-231 Not Detected  --=-=------ 1.38E+000
TH-227 Not Detected = ------=--- 31.64E-001
RA-223 Not Detected @ ~-=------- 2.04E-001
RN-219 Not Detected ----=----- 3.51E-001
PB-211 Not Detected  -----=---- 8.11E-001
TL-207 Not Detected  --------- 1.25E+001
AM-241 Not Detected  ---v=-=--- 4,.10E-001
PU-239 Not Detected  --------- 4.16E+002
NP-237 Not Detected  --------- 2.21E+000
PA-233 Not Detected  ~-ce=-=--- 5.39E-002
TH-229 Not Detected --«-e=n=- 2.35E-001




[Summary Report] - Sample ID:

AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-138%8
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CC-60
CR-51
CS-134
CcS-137
EU-152
EU-154
EU-155
FE-59
GD-153
© HG-203
I-131
IR-192

} K-40
MN-~52

MN-54
MO-59
NA-22
NA-24
ND-147
NI-57
RU-1D3
RU-106
§B-122
SB-124
SB-125%
SN-113
SR-85
TA-182
TA-183
TL-201
Y-B8
ZN-65
ZR-55

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
2.2€6E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Noct Detected
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

----------
---------
_________
—————————
---------
_________
---------
---------
_________
---------
_________
—————————
---------
---------
—————————
—————————

- e = we w
- - -
- - wr im o -
- -
- -
- - - -
- o m - -
- -
P
- vy - -
- -
P R e

- - - -

20134210

MDA

{pCi/gram )

3.53E-002
2.69E-002
4.68E-002
2.27E-001
1.22E-001
2.85E~-002
5.12E-002
2.25E-001
1.68E-001
3.00E-002
2.85E-002
2.93E-002
3.35E-002
2.23E-001
3.92E-002
2.94E-002
8.79E-002
1.62E-00C1
1.32E-001
6.83E-002
9.66E-002
3.10E-DD2
3.17E-002
2.58E-002
3.04E-001
3.31E-002
3.16E-002
3.86E-001
3.89E-002
3.26E-001
2.06E-001
7.6BE-002
2.53E-002
2.65E-001
6.10E-002
2.67E-002
7.73E-002
3.40E-002
3.37E-002
1.46E-Q01
4.,72E-001
2.52E-001
2.40E-002
9.54E-002
4 .95E-002
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*

* Analyzed by:

**********************

Customer
Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity

Sandia National Laboratories

Radiation Protection Sample Diagnostices Program

9/26/02 B8:26:56 AM

/&U 0y Reviewed by:
**t* i********i*******

: SANDERS, M (6135)
: 058915-003
20134211

915-922/1003-8P2-BH1-31-8
859.000 gram

;ah/”lf i

de de e ok ok ok R Wt W ok o o o e o e vk ok e

*i*i****i************************i****i***t********i**i***************i*

‘:j;i**i************t*******************************************t** LA L 2 & R K

Sample Date/Time
Acquire Start Date/Time
Detector Name

Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be cverestimated.
****************************t*t*****t*i*******************i*****t*******

Nuclide Activity
Name (pCi/gram )
U-238 Not Detected
RA-226 1.63E+000
PB-214 6.47E-001
-~ BI-214 6.05E-001
\“J PB-210 Not Detected
TH-232 7.09E-001
RA-228 7.26E-001
AC-228 7.58E-001
TH-228 8.12E-001
RA-224 S.13E-001
pPB-~212 7.58E-D01
BI-212 7.B5E-001
TL-208 5§.10E-001
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected -
RN-219 Not Detected
PE-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

‘b’j

9/24/02
§/25/02

11:40:00 AM
10:50:23 AM

: LABQ2

6000 /

2-gigma
_Error

- w ————

4 .77E-001
1.04E-001
9.61E-002

3.37E-001
1.32E-001
1.39E-001
3.48E-~-001
1.86E-001
1.09E-001
2.84E-001
1.00E-001

- -

- e e e -
- am -
- e

€003 seconds

! [
MDA | '
(pCi/gram )

- P T Rl

.90E-001
.12E-001
.39E-002
4.96E-001
7.0%E-002
3.12E-002
3.82E-001
€6.35E-002

8

4.
2.44E+001
1

1

8

2.01E-001
9, 60E+000
1.18E+000
3.02E-001
1.62E-001
3.00E-001
€.7BE-001
1.15E+001

3.73E-001
3.73E+002
1.92E+000
4,86E-002
2.09E-001




[Summary Report] - Sample ID: 20134211
C‘Nuclide. Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @~ --acao_._ 3.02E-002
AG-110m Not Detected @ ----c-ao-- 2,.38E-002
BA-133 Not Detected @~ —c---a_-_ 4_.17E-002
BE-7 Not Detected — -----waa- 2.01lE-001
CD-115 Not Detected @ ---w----- 7.50E-002
CE~135 Not Detected @ ----c---- 2.47E-002
CE-141 Not Detected ©— ---ceuoe-- 4.42E-002
CE-144 Not Detected @ --------- 1.99E-001
CM-243 Not Detected W --------- 1.43E-001
CO-56 Not Detected — ---c--oo- 2.68BE-002
CO-57 Not Detected @ -v------- 2.62E-002
CO-58 Not Detected @~ ------w_- 2.55E-002
Co-60 Not Detected @ ----caw-- 2.96E-~-002
CR-51 Not Detected @ ~vc--c-ae-- 1.94E-001
C5-124 Not Detected  --v-co--- 3.30E-002
C8-137 Not Detected  ---we-w-- 2.63E~-002
EU-152 Not Detected @ «-------- 7.90E-002
EU-154 Not Detected  ----c---- 1.3%E-001
EU-155% Not Detected W e-vecec---- 1.18E-001
FE-59 Not Detected @ «cmece-a- 6.1D0E-002
GD-153 Not Detected @ --~------ 8.66E-002
HG-203 Not Detected @ --~-—----- 2.64E-002
I-131 Not Detected W --=------- 2.61E-002
. IR-192 Not Detected — --~------ 2.28E-002
(’m- K-40 2.31E+001 3.08E+000 2,.25E-001
~ MN-52 Not Detected @ -----c--- 2.92E-002
MN-54 Not Detected @ =--wc----- 2.79E-002
MO-99 Not Detected W --~--e--- 2.34E-001
NA-22 Not Detected  --~------ 3.55E-002
NA-24 Not Detected @ ~vvcew--aw 7.81E-002
ND-147 Not Detected @ -~vcee--- 1.87E-001
NI-5%7 Not Detected @ --w-c----- 3.37E-002
RU-1023 Not Detected W -~~-—----- 2.23E-002
RU-106 Not Detected @ --~------ 2.20E-001
5B-122 Not Detected @ -=-cc-wa- 4.04E-0D2
SB-124 Not Detected @ --«-ce---a- 2.32E-002
SB-125 Not Detected @ --o~------ 6.82E-002
SN-113 Not Detected @ --------o 3.08E~002
SR-85 Not Detected @ --vw------ 2.92E-002
TA-182 Not Detected W -=~-c--a-- 1.28E-001
TA-183 Not Detected @ --vc------ 3.686E-001
TL-201 Not Detected @ --------- 1.75E-001
Y-88 Not Detected @ --------- 2.20E-002
ZN-65 Not Detected @ --v----w- B.44E-Q02
ZR-895 Net Detected  ---c--a-- 4.562E-002

) .

Detected




* Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program

$/25/02 2:12:55 PM

< _:**l-****f********i**t****t***i************************i **t****T***i***
*
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* Analyzed by: .é, 7{&6 ¢: Reviewed by:
LA RS LSRR R EERER R EX R, kkdd A A kdkkddrhdhhkddt ik hwn
Customer : SANDERS, M (6135)
Customer Sample ID : 059917-003

431 i

* % & % *t*T***i***

Lab Sample ID : 20134212

Sample Description 6969/1004-DF1-BH1-B-S

Sample Quantity 675.000 gram

Sample Date/Time 9/20/02 9:20:00 AM

Acquire Start Date/Time 9/25/02 12:32:34 PM

Detector Name LABO2 :

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

I R R E E R R R RS R AR AR R R2 2222223222202 2R3 2 X2 aRX ot t i s st s ]
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Eryor (pCi/gram )
U-238 Not Detected  --------- 7.988E-001
RA-226 1.93E+000 5.82E-001 7.74E-001
FB-214 7.8SE-001 1.17E-001 €.830E-002

fwuxBI—214 6.95E-001 1.13E-001 5.82E-002
{\_j PB-2190 Not Detected  --------- 2.99E+001

TH-232 9.56E-001 4.45E-001 2.11E-001
RA-228 1.17E+000 1.87E-001 1.20E-001
AC-228 9.86E-001 1.84E-001 1.24E-001
TH-228 1.10E+000 4 _87E-001 6.4BE~0Q1
RA-224 1.21E+000 2.56E-001 7.02E-002
PB-212 1.04E+000 1.50E-001 3.52E-002
BI-212 1.14E+000 3.32E-001 3.99E-001
TL-208 9.48E-001 1.48E-001 7.89E-002
U-235 Not Detected  ~=r--=---- 2.35E-00Q1
TH-231 Not Detected  -~~------- 1.19E+001
PA-231 Not Detected  =--v--~v--- 1.3BE+00D
TH-227 Not Detected  ------=--- 3.89E-001
RA-223 Not Detected  -------r~- 2.61E-001
RN-219 Not Detected  --------- 3.74E-CO1 -
PB-211 Not Detected  --------- B.40E-CO01
TL-207 Mot Deteckted  =--+------ 1.17E+001
AM-241 Not Detected  -----=---- 4 .56E-001
PU-239 Not Detected ——t e 4.39E+002
NP-237 Not Detected @ --------- 2.34B+000
PA-233 Not Detected — ~=-c-===--- 5.73E-002
TH-229 Not Detected  --------- 2.478-Q01




C

(Summary Report] - Sample ID:

Nuclide
Name
AG-108Bm
AG-11D0m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-2413
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
CsS-137
EU-152
EU-154
EU-155
FE-59%
GDh-153
HG-203
I-131
IR-152
K-40
MN-52
MN-54
MC-95

- NA-22

NA-24
ND-147
NI-57
RU-103
RU-106
5B-122
5B-124
SB-125
SN-113
SR-85
TA-18B2
TA-183
TL-201
Y-B88
ZN-65
ZR-95

Activity
(pCi/gram )

- -

- -

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.84E+001
Detected
Detected

Detected '

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

--m s -

o ————— -

- -

- - —

- - e -

- e e

- o - -

—— e o -

L

-

- mm——

- - -

- ——

-

- v . -

- .-

-—— W

- - - ——

- e -

- - -

: 20134212

MDA

(pCi/gram )

- o

3.66B-002
2.87E-002
5.04E-002
2.45E-001
3.44E-001
2.98E-002
5.83E-002
2.42E-001
1.77E-001
3.31E-002
3.10E-002
3.14E-002
3.48E-002
2.61E-001
4.11E-002
3.02E-002
9.18E-002
1.68E-001
1.40E-001
6.B84E-002
1.01E-001
3.38E-002
4.26E-002
2.83E-002
3.02E-001
5.45E-002
3.42E-002
8.01E-001
4.03E-002
9.80E+000
.58E-001
.29E-001
.01E-002
.73E-001
.48E-001
.88E-002
.97E-002
.78E~-002
.71E-002
.52E-001
.87E-001
.33E-001
.59E-002
.97E-002
.35E-002

MONUIHLWINHENWNN




**i**********i*************i****iii—*-***i********************************
* Sandia National Laboratories

T Radiation Protection Sample Diagnostics Program
‘ / $/25/02 3:55:00 PM
*

LA SRS A REE RS ER AR RS AR ERER R AR AR YRR EEEE R L TR R EP R R ARy S ap g e ap e

gL

LA S X XL &% 2R

*

* Analyzed by: g, [ Reviewed by:
*********************( ****** ** ****************** *****lq

Customer SANDERS, M (6135)
Customer Sample ID 059918-003
Lab Sample ID 20134213

Sample Description
Sample Quantity
Sample Date/Time s/20/02 9:35:00 AM
Acquire Start Date/Time 9/25/02 2:14:41 PM
Detector Name : LABQO2
Elapsed Live/Real Time €000 /

6969/1004-DF1~-BH1-13-8
770.000 gram

6003_seconds

Commentsg:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
khkhkhwhkdrrhdrr ko hrhhkrdkhrdh Nk hdhkrhtdrhhdkdkhdhdddrwkdrddkdokddordeded dr o okob oo e b

Nuclide Activity 2-Bigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 7.02E-001
RA-226 2.17E+000 5.71E-001 7.20E-G01
» PE-214 7.90E-001 1.15E-001 6.04E-002

 _ BI-214 7.36E-001 1.15E-001 5.15E-002

‘ PB-210 Not Decected  ===w—-=-- 2.78E+001
TH-232 1.00E+000 4.74E-001 2.63E~-001
RA-228 9.73E-001 1.70E-001 1.32E-001
AC-228 S.77E-001 1.75E-0021 9.94E-002
TH-228 95.36E-001 4_.35E-001 6€.35E-001
RA-224 1.26E+0Q0 2.62E-001 7.88E~-Q02
PB-212 1.06E+C0Q0 1.51E-001 3.5BE~QQZ2
BI-212 1.08E+000 3.14E-001 3.81E-001
TL-208 9.21E-001 1.44E-001 7.91E-002
U-235 Not Detected @ =«-w--sr=-= 2.31E-001
TH-231 Not Detected  --------- 1.13E+001
PA-231 Not Detected  ~v-vwce-- 1.33E+000
TH-227 Not Detected  -~-------- 3.67E-001
RA-223 Not Detected @ «-evvavc-- 2.41E-001
RN-219 W—ﬁﬂ*&ﬁi—‘-—“‘%“&ﬁﬁ*ﬁlﬂ'" pe T
PB-211 Not Detected  ---~------ . 7.91E-001 e upg
TL-207 Not Detected  --------- 1.19E+001 26 CY
AM-241 Not Detected ——m—————m— 4.13E-001
PU-239 Not Detected --------- 4.17E+002
NP-237 Not Decected @ -=~------ 2.19E+000
ra-233 Mot Decected @ ~---c--w=- 5.40E-0Q02
TH-229 Not Detected  -----=-<«~- 2.37E-001




[Summary Report] - Sample ID: 20134213
(:ijNuclide Activity 2-sigma MDA
Name {pCi/gram } Error (pCi/gram )
AG-108m Not Detected @ ~--ec---a- 3.45E-002
AG-110m Not Detected W ac-ce-w-a-- 2,59E-002
BA-133 Not Detected @ ~----v--- 4 .69E-002
BE-"7 Not Detected @ ~w-ec-wee-a- 2,.23E-001
CD-115 Not Detected  ~=--cew-e-o 3.30E-001
CE-139 Not Detected @ --------- 2.79E-002
CE-141 Not Detected ~-a-c---- 5.55E-0Q2
CE-144 Not Detected @ --------- 2.29E-001
CM-243 Not Detected  ---=v-nn~- 1.68E-001
Co-56 Not D=stected  ----c---- 3.03E-002
C0-57 Not Detected @ -=vw--cw--- 2.57E-002
Co-58 Not Detected @ -~---ce--- 2.81E-002
CO-60 Not Detected @ «c------- 3.24E-002
CR-51 Not Detected @ --------- 2.43E-001
CS-134 Not Detected  ---vaw--a "3.76E-002
Cs-~137 Not Dertected @ -~e------- 2.85E-002
EU-152 Not Detected  --------- 8.82E-002
EU-154 Not Detected  --------- 1.59E-001
BU-155 Not Detected @ +~------- 1.33E-001
FE-59 Not Detected  «-------- 6.51E~-002
GD-153 Not. Detected @ -----a--- 9.82E-002
HG-2Q3 Net Detected ----ce--- 3.30E-002
I-131 Nct Detected @ «--c-ceew- 4.01E-002
.= IR-192 Not Detected @ ----<----- 2.66E~002
k\‘j K-40 1.82E+001 2.44E4+000 2.60E-001
MN-52 Not Detected e e e e ee == 4.79E-002
MN-54 Not Detected @ ~re-cecec~-a 2.92E~-002
MO-S9 Not Detected  «w-cccu-w- 7.54E-001
NA-22 Not Detected @ ------wu-- 3.65E-002
NA-24 Mot Deteckted  --------- 8.75E+000
ND-147 Not Detected @ --------- 2.43E-001
NI-57 Not Detected --------- 3.31E-001
RU-103 Not Detected  -—ve-eooc- 2.75E-002
RU-106 Not Detected @ -----ew--- 2.50E-001
SB-122 Mot Detected @ ~-----n-~- 1.33E-001
SB-124 Not Deteéected  «-------- 2.59E-002
SB-125 Not Detected — -—-------- 7.72E-002
SN-113 Not Destected  --------- 3.53E-002
SR-85 Not Destected --~------ 3.40E-002
TA-182 Not Detected -=----=--- 1.38E-001
TA-183 Not Detected - --------- 7.19E-001
TL-201 Not Detected  --------- 5.11E-001
Y-88 Not Detected ~-=-~cw--- 2.43E-002
ZN-65 Not Detected @ ~---c-c--- 9.08E-002
ZR-95 Not Detected  --------- 4.94BE-002

.
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* Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program

* 9/25/02 5:37:06 PM

_ki*i*****************i****i******i*****************i** khdkrdkhkhkdbhdrhrhhiiw
*

* Analyzed by: é, Z/ / Reviewed by:
I ZEEEEZZ R EREE S S ELEERS EEEE XN * k% ?? gk****ii*******

* F ¥

hhkh Nk bhkdhkdbdhkhdhikr

Customer SANDERS, M (6135)
Customer Sample ID 059919- 003
Lab Sample ID 20134214

Sample Description €969/1004-DF1-BH2-8-S

Sample Quantity 762.000 gram

Sample Date/Time : 9/20/02 10:35:00 AM
Acquire Start Date/Time : 9/25/02 3:56:45 PM
Detector Name : LABO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
**********************t***********i*******i*****************************r

Nuclide

Activity 2-gigma MDA
Name (pCi/gram } Error (pCi/gram )
U-238 Neot Detected --------- 7.44E-001
RA-226 2.37E+000 5.86E-001 7.16E-001
PB-214 8.97E-001 1.28E-001 6.35E-002
BI-214 8.14E-001 1.35E-001 3.40B-002
PBR-210 Not Detected  --------- 2.81E+C01
TH-232 8.82E-001 4.115-001 1.95E-001
RA-228 9.36E-001 1.63E-001 1.18E-Q01
AC-228 1.02E+000 1.81E-001 9.97E-002
TH-228 9.84E-QQ1 3.BCE-CQ1 5.24E-QQL
RA-224 1.05E+0Q0 2.25E~001 7.81E-Q02
PB-212 9.73E-001 1.40E-001 3.73E-002
BI-212 1.16E+000 2.99E-001 3.28E-001
TL-208 8.87E-001 1.39E-001 7.47E-002
U-235 1.66E-001 1.81lE-001 2.30E-001
TH-221 Not Detected @ ~-----=n-w 1.11E+001
PA-231 Not Detected W ~=w--~---- 1.31E+000
TH-227 Not Detected @ ~---c-=-- 3.55E-001
RA-223 Not Detected -----=---- 2.40E-002
RN-218 Not Detected @ ~----~----- 3.33E-001
PB-211 Not Detected  ~-==w---- 7.46E-001
TL-207 Not Detected @ ~~-===-=--- 1.18E+D01
AM-241 Not Detected @ --------- 4.16E-001
PU-23% Not Detected  --------- 4.09E+002
NP-237 Not Detected — «=w=-=w-=-- 2.2%E+000
PA-233 Not Detected @ --------- - 5.17E-002
TH-229 Not Detected @ --vcw-w-- 2.31E-001"
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[Summary Report} - Sample ID:

Nuclide
Name

Activity
{pCi/gram )

-—— = ——

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Decected
Decected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
1.67E+001
Detected
Detected
Detected
D=tected
De~ected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- -

- - -

- o — -

- - -

- .- ——

- e = -

- -

- =

——an i m o m  a

- e as o

-t e — -

- -

20134214

(pCi/gram )

BORNUSHEHWWINEFEFNNOMONYWINUORONDRWOYAFFONBANWNROONREDUINWDODUANDW

MDA

.38E-002
.67E-002
.00E-002
.2BE-001
.22E-001
.87E-002
.50E-002
.27E-001
.68E-001
.91E-002
.93E-002
.92E-002
.10E-002
.46E-001
.01E-002
.85E-002
.71E-002
.56E-001
.37E-001
.35E-002
.58E-002
.28E-002
.07E-002
.63E-002
.74BE-001
.11E-002
.99E-002
.38E-001
.56E-002
.45E+000
.49E-001
.66E-001
.GSE-002
.55E-001
.37E-001
.79E-002
.63E-002
.57E-002
.46E-002
.47E-001
.28E-001
.00E-001
.37E-002
.62E-002
.97E-002
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* Sandia National Laboratories

* Radiation Protection Sample Diagnostics Program
(g 9/25/02 7:19:08 BM

AR AR E R LA REER SRRl R 2R X222 X X2 R S XX
*

* Analyzed by: g
*****.E*****X*********41;1**22éiéi

Reviewed by:

kkhrhkkkhkhdkhkddR

Customer SANDERS, M (6135}

Customer Sample ID 059520-003

Lab Sample ID 20134215

Sample Description 6969/1004-DF1-BH2-13-8

Sample Quantity 765,000 gram

Sample Date/Time 9/20/02 10:55:00 AM

Acquire Start Date/Time 9/25/02 5:38:51 PM

Detector Name : LABO2

Elapsed Live/Real Time €000 / 6003 seconds

Comments: )

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

*****************************************************ii*****t***********r
Nuclide Activity 2-sigma MDA
Name {(pCi/gram ) Brror (pCi/gram )
U-238 Not Detected @ --------- 6.98E-001
RA-226 2.10E+000 5.51E-001 6.92E-001%
PB-214 7.20E-001 1.14E-001 £.88E-002

ﬁ RI-214 6.52E-001 1.06E-001 5.45E-002
{ PB-210 Not Detected @ --------- 2.65E+001

TH-232 9.66E-001 4 ,45E-001 1.93E-001
RA-228 9.35E~001 1.64E-001 1.27E-001
AC-228 8.67E-001 1.58E-001 9.12E-002
TH-228 8.49E-001 3.71E-001 5.25E-G01
RA-224 1.10E+000 2.32E-001 6.64E-002
PB-212 5.54E-001 1.37g-001 3.59E-002
BI-212 1.40E+D00 3.28E-001 3.35E~001
TL-208 B.63E-D01 1.38E-001 7.31E-002
U-235 2.03E-001 1.75E-001 2.23E-001
TH-231 Not Detected  --------- 1.06E+001
PA-231 Not Detected @ ---=~----- 1.31E+000
TH-227 Not Detected @ --------- 3.4%E-001
RA-223 Not Detected  <~-------- 2.26E-001
RN-219 Not Dekected W --------- 3.42E-001
PB-211 Not Detected  --vw-v--- 7.56E-001
TL-207 Not Detected @ --------- 1.15E+001
AM-241 Not Detected @ --------- 4,33E-001
PU-238 Not Detected @ --------- 4,.09E+002
NP-237 Not Detected  --=--=--=- 2.16E+000
PA-233 Not Detected  --------- 5.15E-002
TH-229 Not Detected  ---c-==--= 2.31E-001
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(Summary Report] - Sample ID:

Nuclide
Name
AG-108m
AG~110m
BA-133
BE-7
Ch-115
CE-139
CE-141
CE-144
CM-243
CO-5¢
CO-57
CQO-58
CO-60
CR-51
CS-134
Ccs-137
EU-152
EU-154
EU-15§8
FE-SS9
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB~124
SB-128
EN-113
SR-B5S
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-895

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

HNot Detected

Not Detected
Nok Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.72E+4001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Net Detected
Not Decected
Not Detected
Not Detected
NHot Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Errorxr

L e T

i T p——

- -

- -

- -

-

- - - —

-y e

B ——

-

- e

- e -

L

- e v e -

-l o -

—— o wm w w me

" = -

- m e o m e -

—— A e =

- W e -

- -

: 20134215

MDA _
(pCi/gram )
3.46E-002
2.61E-002
4.65E-002
2.23E-001
3.23E-001
2.78E-002
§.33E-002
2.26E-001
1.62E-001
2.91E-002
2.92E-002
2.B8E-002
3.02E-002
2.40E-001

3.77E-0Q02

2.81E-002
8.70E-002
1.59E-001
1.32E~-001
€.81E-002
5.79E~002
3.14E-002
3.86E-002
2.60E-002
2.5B8E-001
5.08E-002
3.23E-002
7.14E-001
3.56E-002
9.53E+000
2.30E-001
3.31E-001
2.69E-002
2.47E-001
1.34E-001
2.64E-002
7.72E-002
3.31E-002
3.31E-002
1.34E-001
7.63E-001
5.09E-001
2.47E-002
8.64E-002
4.99E-002
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Sandia National Laboratories
Radlatlon Protection Sample Diagnostics Program

*

*

* Analyzed by:

dode kA dededk ok A ek ok ode W Wk A

Customer
Customer Sample
Lab Sample ID

Sample Descript
Sample Quantity

9/25/02

! IR EEEEREARL SR AR AR R EREERXEEEERERRALERERS S SR R R

ID

ion

Sample Date/Time
Acquire Start Date/Time

Detector Name

Elapsed Live/Real Time

Comments:

9:01:10 PM

SANDERS, M (6135)
059921-003
20134216

6969/1004-DF1-BH3-8-8
8732.000 gram
9/20/02 11:30:00 AM

9/25/02 7:20:52 PM
LABQ2
6000 / 6003 seconds

l / o de e de W do ok v ok ok

,/éL— ?j [kL Reviewed by:
Tk k& % Akt hkhhkhkhhddkdrhbhkhkhkdhdkrk

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.

’ *i**********t*i*********ﬂ***********************************************P

Nuclide Activity
Name (pCi/gram }
U-238 Not Detected
RA-226 1.35E+00C0
PBE-214 6.43E-CG01
‘31-214 5.93E-001
PB-210 Not Detected
TH-232 6.67E-001
RA-22B ?7.40E-001
AC-228 6.86E-001
TH-228 7.95E-001
RA-224 8.03E-001
PB-212 7.78E-001
BI-212 1.05E+0Q00
TL-208 7.10E-001
U-23% Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-215 Not Detected
PB-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-23% Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-229 Not

@

Detected

2-sigma
Brror

4.62E-001
$.51E-002
$.55E-002

-t = e -

3.21E-001
1.35E-001
1.34E-001
3.99E-001
1.75E-001
1.12E-001
2.67E-001
1.13E-001

- e -
- o - -
- - - —
- e e W e
P

P e

---------
—————————
---------
_________

- o e

MDA

{(pCi/gram )

- - o -

6.21E-001
6.43E-001
5.43E-002
4.86E-Q02
2.45B+001

1.94E-001
1.17E-001
1.02E-001
5.91E-001
5.90E-002
3.35E-002
2.93E-001
6.58E-002

2.02E-001

1.01E+001

1.21E+00C
3.08BE-001
2,15E-001
3.06E-001
6.84E-001
1.17E+001

3.78E-Q01
3.66E+002
2.00E+4000
4.75E-002
2.12E-001

T




[Summary Report] - Sample ID: : 20134216

W@Nucl ide

Activity 2-sigma MDA
¥ Name {pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ --------_ 2.859E-002
AG-110m Not Detected — «-vcwe----- 2.40E-002
BA-133 Not Detected W --------. 4.13E-002
BE-7 Not Detected W -~-c-c---- 2.19E-001
CD-115 Not Detected @ -~--cc---- 2.90E-001
CE-135 Not Detected @ --~------_ 2.55E-002
CE-141 Not Detected @ ~—~---a---_ 4.82E-002
CE-144 Not Detected @ ~v------- 2.07E-001
CM-243 Not Detected @ =—c-e----- 1.51E-001
CO-58 Not Detected = -<«------- 2.88BE-002
C0-57 Not Detected @ ~~-----a- 2.70E-002
CO-58 Not Detected — =vw--ea---- 2.72E-002
CO-60 Not Detected @ ----c----- 3.25E-002
CR-51 Not Detected @ -cccmnea-- 2.19E-401
CS-134 Not Detected @ ----cewoao 3.47E-002
CsS-137 Not Detected  ----w---- 2.58BE-002
EU-152 Not Detected @ -~--w«---- 8.00E-002
EU-154 Not Detected @ -~--cx---- 1.38E-001
EU-155% Not Detected @ --------- 1.17E-001
FE-59 Not Detected -co-ecea- 6.83E-002
GD-153 Not Detected W -wren-uao 8.85E-002
HG-203 Not Detected @ ~------=-- 2.97E-002
I-131 Not Detected @ ~v--ec-an- 3.67E-002
IR-192 Not Detected  ----cee-a- 2.33E-002
. K-40 2.53E+001 3.35E+000 2.35E-001
MN-52 Not Detected @ --cccewvae- 4.40E-002
MN-54 Not Detected W ~---v---- 2.92E-002
MO-99 Not Detected  -wrevcw-e- 7.23E-001
NA-22 Not Detected @ ----w-cw-- 3.70E-002
NA-24 Not Detected — -—w-coe-me. 1.03E+001
ND-147 Not Detected ----c---- 2.24E-001
NI-57 Not Detected -wcvve-w-e- 2.52E-001
RU-103 Not Detected @ ----c---- 2.53E-002
RU-1086 Not Detected  ---ceae-w- 2.24E-001
SB-122 Not Detected @ ~-c-c---- 1.30E-001
SBE-124 Not Detected  --=-au---- 2.49E-002
SB-12% Not Detected  ---cec--n.- 7.15E-002
SN-113 Not Detected  -~-v-ce---- 3.23E-002
SR-85 Not Detected @ --------- 3.05E-002
TA-182 Not Detected W ---c------ 1.29E-Q01
TA-183 Not Detected W ----wc---. 6.71E-001
TL-201 Mot Detected W ---c-ecwmee- 4 .57E-001
¥-88 Not Detected @ -ce-c---- 1.98E-002
ZN-65 Not Detected @ --------- 8.64E-002
ZR-95 Not Detected @ --------- 4.68E-002




******************i*it*i**iii*******************************i*********i*
* Sandia National Laboratories

‘Hh\ Radiation Protection Sample Diagnostics Program
9/25/02 10:43:10 PM
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* Analyzed by: é‘ {%ﬁ/aa Reviewed by:
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Customer SANDERS, M (6135}
Customer Sample ID 059922-003
Lab Sample ID 20134217

Sample Description

£969/1004-DF1-BH3-13-58
Sample Quantity

779.000 gram

Sample Date/Time 9/20/02 11:50:00 AM
Acguire Start Date/Time 5/25/02 9:02:55 PM
Detector Name LABO2

Elapsed Live/Real Time 6000 / €003 seconds

Comments: .
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

LA R AR SR L EEESEESREE S ESERRSE SRR s R st XXl R RSl R Y]

Nuclide Activity

2-sigma MDA
Name (pCi/gram ) Exrror (pCi/gram )

U-238 Not Detected - --------- 7.01E~QQL
RA-226 1.94E+00Q0 5.38BE-001 6.94E-001
PR-214 7.27E-001 1.06E-001 5.71E~-002
‘._ BI-214 € .68E-001 1.06E-001 5.06E~-002
, PB-210 Not Detected  ~-----=-~ 2.67E+001
TH-232 9.21E-001 4 . 26E-Q01 1.89E-001
RA-228 8.98E-001 1.57E-001 1.08E-001
AC-228 8.46E-001 1.56E-001 9.69E-002
TH-228 $.37E-001 4.16E~001 E.99E-001
RA-224 8.66E-001 2.08E-001 6§.58E-002
PR-212 9.26E-001 1.33E-001 3.65E-002
BI-212 B.84E-001 3.01E-001 3.94E-001
TL-208 7.70E-001 1.24E-001 7.71E-002
U-235 Not Detected @ -—-~------ 2.19E-001
TH-231 Not Detected  ----=---- 1.06E+001
PA-231 Not Detected  --w--ec--- 1.26B4+000
TH-227 Net Detected ™ --------- 3.43E-00Q1
RA-223 Not Detected --v------ 2.38E-001
RN-219 Not Detected  --------- 3.27E-001
PB-211 Not Detected @ =rme----- 7.46E-001
TL-207 Not Decected @ --vwc-e--- 1.17E+001
AM-241 Not Detected ~=--vau==-a 4.13E~-001
PU-239 Not Detected = ~cceca---- 4.05E+002
Np-237 Not Detected  -—-ceeee-eo 2.09E+4000
PA-233 Not Detected @ -v---eee-- 5.13E-002
TH-229 Not Detected  --------- 2.30B-001




~]Summary Report] - Sample ID: : 20134217

L\mclide Activity 2-gigma MDA
Name (pCi/gram } Error {(pCi/gram )
AG~108m Not Detected @ «c--c-c--- 3.09E-002
AG-110m Not Detected @ ------=-=~- 2.59E-002
BA-133 Not Detected @ -----vo-- 4.34E-002
BE-7 Not Detected  --------- 2.22E-001
CD~115 Not Detected @ -------«- 3.31E-0601
CE~139 Not Detected  -------=~- 2.65E-002
CE-141 Not Detected @ ~------=~- 5.40E-002
CE-144 Not Detected @ ----—---~- 2.20E-001
CM-243 tlot Detected @ =~-------- 1.55E-001
CO-56 Not Detected @ =~----c---- 2.94E-002
C0-57 Not Detected @ ~-------- 2.84E-002
CO-58 Not Detected @ ~--c-e--- 2.93E-002
CO-€90 Not Detected  «~---c---- 3.12E-002
CR-51 Not Detected @ ~--=------ 2.38E-001
CS-134 Not Detected @ =v-awv-ca-- 3.65E-002
Ccs-137 Not Detected @ «-nce----- 2.78E-002
EU-152 Not Detectgd --------- 8.43E-002
EU-154 Not Detected @ +~-eaw----a 1.42E-001
EU-155 Not Detected  --------- 1.27E-001
FE-59 Not Detected @ =--==---=-- 6.75E-002
GD-153 Not Detected  --~-eae---- 9.43E-002
HG-203 Not Detected @ -wvcwv----- 3.07E-002

e =132 Not Detected @ -------=- 3.908-002

IR-192 Not Detected  --c------ 2.58BE-002

U K-40 1.B1lE+001 2.43E+000 2.74E-001
MN-52 Not Detected  --------- 5.08E-002
MN-54 Not Detected  -=---=---- 3.02E-002
MC-99 Nor Décected @ ~---weew- 7.68E-001
NA-22 Mot Detected @ --------- 3.5Q0E-002
NA-24 Not Detected @ --------- 1.08E+00G1
ND-147 Not Detected  ----~-=--- 2.35E-001
NI-S57 Not Detected @ «----=--—-- 5.1%E-001
RU-103 Not Detected - ------~-~ 2.54E-002 »
RU-106 —FISE- 00— F 0SB 80— TOE=00 V“WQ&Q
SB-122 Not Detected  =--------- 1.368-001 oo
SB-124 Not Detected  --------- 2 _50E-002 q_w"
SB-125 Not Detected  --------- 7.27E~-002
SN-113 Not Detected @ ----=--==- 3.36E~002
ER-85 Not Detected @ ==------- 3.34E-002
TA-182 Mot Detected — =-cecreee-- 1.39E-001
TA-133 Not Detected — -~----cw---- 7.39E~001
TL-201 Not Detecteg  ----=----- 5.11E-001
Y-88 Not Detected  -«------- 2.06B-002
ZN-65 Not Detected --------- B.56E-002
ZR-95 Not Detected ——————ima 5.11E-002
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* o Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program
(’ 9/26/02 12:25:14 AM

*************t*******i*********************i*i******ii* oo v e e e dr ke de e ko ke ke
*

* Analyzed by:

%‘ ﬁ/ZEbL Reviewed by:
LA A AR AL ERZE SR EEE R EEEEEE EREEER R F ek ook ok koo ook ok ok e ok ok b e e

e o
LR LR R & R R R R

Customer SANDERS, M (6135)
Customer Sample ID 059523-003
Lab Sample ID 20134218

Sample Description 9578/1114-DW1-BH1-6-8
Sample Quantity 711.000 gram

Sample Date/Time 9/23/02 B:45:00 AM
Acquire Start Date/Time " 9/25/02 10:44:54 PM
Detector Name LABO2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
**********************l*************i*******************i*********l‘*******

Nuclide

o

9

Activity 2-gigma - MDA
Name (pCi/gram )} Errox (pCi/gram )
U-238 Not Detected  ------v-- 6.46E-0Q1
RA-226 1.83E+000 4 _84E-001 5.95E-001
PB-214 6.57E-001 1.00E-001 6.21E-002
. BI-214 5.48E-001 9.14E-002 5.25%E-002
( >PB-210 Not Detected --------- 2.64E+001
TH-232 6.04E-001 2,95E-001 1.89E-001
RA-228 7.15BE-001 1.36E-001 1.12E-001
AC-228 5.75E-001 1.21E-001 9.73E-002
TH-228 6.60E-001 4 00E-001 €.07E-001
RA-224 6 .85E-0012 1.65E-001 9.51E~002
PB-212 6.50E-001 S.59E-002 3.36E-002
BI-212 8.65E~001 2.76E-D01 3.41E-001
TL-208 5.67E-001 S.8BE-002 7.22E-002
U-235 Not Detected  —-v---w-- 2.10E-001
TH-231 Not Dekected @ -==--c---- 1.03E+001
PA~-231 Not Detected  ----c----- 1.22E+000
TH-227 Mot Detected — ~c--w---- 3.16E-001
RA-223 Not Derected @ --v-=-=--- 1.85E-001
RN-219 Not Detected @ --=--=---- 3.30E-Q01
FB-211 Not Detected @ ~c----w--- 7.39E-001
TL-207 Not Detected @ ~-------- 1.12E+001
AM-241 Not Detected  -~-------- 3.92E-001
PU-239 Not Detected  -w------- 3.69E+002
NP-237 Not Dekected W =~e-=-s--- 2.00E+000
PA-233 Not Detected  ~-------- 5.12E-002
TH-229 Not Detected - w-=------- 2.068E-001




( nclide

5

>

Name
AG-108m
AG-11C0m
BA-133
BE-7
CD-11%
CE-139%
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CoO-60
CR-51
C&8-134
Cs~-137
EU-152
EU-154
EU-155
FE-S59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-S54
MO-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-281
Y-88
ZN-€5

[Summary Report] - Sample ID: 20134218

Activity 2-sigma MDA

(pCi/gram } Error (pCi/gram }
Not Detected W —=-a----. 3.04E-002
Not Detected @ -~------- 2.53E-002
Not Detected @ ---a--uao 4 ,51E-002
Not Detected @ -wc-ca--. 2.07E-001
Not Detected  wv-e-a--o 1.28E-001
Not Detected @ ---w----- 2.60E-002
Not Detected @ -~-------- 4.76E-002
Not Detected @ =covce-a- 2.02E-001
Not Detected @ --vcvc-wa-- 1.49E-001
Not Detected @ ----c-v--- 2.70E-002
Not Detected @ «--vwee-a- 2.59E-002
Not Detected = --=v-wv-o-- 2.53E-002
Not Detected @ wc--c----- 2.98BE-002
Not Detected — ---c----- 2.08E-001
Not Detected @ ------w-- 3.64E-002
Not Detected  ~-v-uc-c- 2.75E-002
Not Detected  ----cvc-w-- 7.79E-002
Not Detected  --------- 1.40E-001
Not Detectad  --------- 1.18E-001
Not Detected  ~-------- 5.86E-002
Not Detected  --------- 8.38E-002
Not Detected  -=--cec---- 2.78E-002
Not Detected  --------- 3.01E-002
Not Detected  --w-v—wuaa 2.38E-002

1.48E+4001 2.02E+4000 2.50E-001
Not Detected  -----we--- 3.64E-002
Not Detected  ----cwcwe--- 2.92E-002
Not Detected @ «-------- 3.54E-001
Not Detected @ --------- 3.34E-002
Not Detected @ -~-cwwe--o- 4.89E~001 4 o
Not Detected  -~--=----- 1.54E-001 < oE_ ¢
- e b 9

—2 - r-—t3r—efr—_3; -p4un-er— \¢
Mot Detected  ~-------- 2.37E-002
Not Detected @ ~-c-e---- 2.33E-C01
Not Detected  ~-------- 6.11E-002
Not Dekected — «~-e------ 2.50E-002
Not Detected @ ~-----=--- 6.80E-002
Not Detected  ~cx--wva-- 3.13E-002
Not Detected  ~-~--wn=- 3.10E-002
Not Detected @ ~-~-e-m-- 1.29E-001
Nct Detecked ™ --v-e-a-a 4.79E-001
Not Detected @ --~ce-a-- 2.52E-001
Not Detected  w==e~c--- 2.36E-002
Not Detected @ =--eexc-a- 8.63E~-002
Not Detected  --cwwanaa 4.67E-002

ZR-95
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* Sandia National Laboratories
r Radiation Protection Sample Diagnostics Program

$/26/02 2:07:15 AM
i*f**t********i*******************t****ii****ii********* KkkkRARAEkkkkkkk
*
* Analyzed by: A 9/ by Reviewed by: 7o t/‘&

T2 X ETEEEZEZSEEE RS R R R XERZA NS LRASREAZEE S AR RE S S AR R 2 24 dkkokdlk kkohdhkdkorkohdw

Customer : SANDERS, M (6135)
Customer Sample ID : 059924-003
Lab Sample ID : 20134219
Sample Dsscription 9978/1114-DW1-BH1-11-8
- Bample Quantity : 906.000 gram
Sample Date/Time : 8/23/02 9:10:00 AM
Acquire Start Date/Time : 9/26/02 12:26:59 AM
Detector Name : LABO2
Elapsed Live/Real Time 6000 / €003 seconds
Comments:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
****i**i**-l-************i************i**i**k****i************************L
Nucligde Activity 2-gigma MDA,
Name (pCi/gram ) Exror (pCi/gram )
uU-238 Not Detected @ -~------=~ 5.82E-001
RA-226 1.33E+000 4.34E-001 5.95E-001
PB-214 4_86E-001 7.74E-002 5.65E-002
BI-214 S.03E-001 8.23E-002 4.65E-002
PB-210 Not Detected  --------- 2.30E+001
TH-232 6.351E-001 3,10E-001 1.75E-001
RA-228 6.45E-001 1.22E-001 1.17E-001
AC-228 S.80E-001 1.45E-00C1 1.64E-001
TH-228 9,08E-001 3.71E-001 5.25E-001
RA-224 7.33E-001 1.62E-001 S.54E-002
PB-212 6.32E-001 9.21E-002 3.15E-002
BI-212 B.13E-001 2.61E-001 3.34E-001
TL-208 5.67E-001 9.57E-002 6.68E-002
U-235 Not Decected @ =-=------- 1.92E-001
TH-231 Not Detected  -----«--- 9.16E+000
PA-231 Not Detected  =-=------- 1.12E+4000
TH-227 Not Detected — -----=---- 2.76E-0Q01
RA-223 Not Detected  =--=------ 1.70E-001
RN-219 Nct Detected — --------- 2.92E-001
PB-211 Not Detected  --------- 6.57E-001
TL-207 Not Detected @ --------- 1.05E+001
AM-241 Not Detected  --------- 2.40E-001
PU-239 Not Detected  -----=--=-- 3.44E+002
NP-237 Not Decected @ --------- 1.85E+000.
PA-233 Not Detected  --------- 4 .66E-002
TH-228 Not Detected  ----=----- 1.97E-001
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[Summary Report] - Sample ID:

uclide

Name
AG-10Bm
AG-110m
BA-133
BE-7
CD-115
CE-138
CE-141
CE-144
CM-243
CO-56
C0-57
CO-58
CO-60
CR-51
Cs5-134
£s-137
EU-152
EU-154
EU-155
FE-58
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-10&
SB-122
5B-124
SB-125
SN-113
SR-85
Th-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 Deatected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Notr Derected
Not Detected
Hot Detected
Not Detected
Not Detected
Not Detected
2.31E+4+001
Not Detected
Not Detected
Not Detected
Not Detected

Not. Detected.

Nokt Detected
Not Detected
Not DPetected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Mot Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Exrror

P i
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- e - —— =

R e

- i e we

- s e .

: 20134219

MDA

(pCi/gram )}

2.84E-002
2.26E-D0D2
3.77E-002
1.94E-001
1.17E-001
2.39E-002
4.45E-002
1.88E-001
1.35E-001
2.83E-002
2.54E-002
2.45E-002
3.00E-002
1.50E-001
3.15E-002
2,42E-002
7.63E-002
1.31E-001
1.10E-001
5.72E-002
8.03E-002
2.55E-002
2.78E-0D2
2.23E-002
2.44E-001
2.92E-002
2.59E-002
3.35E-001
3.57E-002
4.82E-001
1.74E-001
6.76E-002
2.25E-002
2.17E-001
5.99E-002
2.34E-002
6.49E-002
2.95E-002
2.77E-002
1.23E~-001
4.18E-001
2.37E-0C1
1.65E-002
8.13E-002
4.11E-002
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* Sandia National Laboratories - : *
Radiation Protection Sample Diagnostics Program ‘ ! *
9/26/02 11:15:58 AM i «

LA R AR L LR EERRREEEEEERREE RS R R R R R R R X e SRR TR TR R Y *****i‘******
*

* hnalyzed by: é, 3 4/‘3 Reviewed by:
AR AR EE LA EREEEESEEE SRR EX] * ok kW *

IREEEE TS S BTN

5 o *

"***a-’it& AR EAREEXTER

Customer : SANDERS M (61358)
Customer Sample ID : 059931-001

Lab Sample ID : 20134207

Sample Description : 829/276-8SP1-BH1-8-DU
Sample Quantity : 735.000 gram

Sample Date/Time : 9/24/02 2:00:00 PM
Acquire Start Date/Time : 9/26/02 9:35:43 AM
Detector Name : LABOQOZ ‘
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
T T TR R R L FE RS R PR LR R PR LSS ERRSE LRSS RESA RS R R RS ES RSS2 A2 X2 1R 2 20 2

Nuclide Activity 2-gigma MDA,

Name {pCi/gram ) Error {pCi/gram )
U-238 Not Detected  ~--------- 7.378-001
RA-226 - 2.02E+000 5.63E-Q01 7.28E-001
PB-214 9.18E-001 1.30E-001 6.03E-002
BI-214 7.84E~001 1.2Z1E-001 4,84E-002
PB-210 Not Detected  --------- 2.80E+001
TH-232 1.00E+000 4.61lE-001 1.90E-001
RA-228 9.91E-001 1.72E-001 1.23E-001
AC~22B 9.13E-001 1.66E-001 9.81E-002
TH-228 1.21E+0Q0 4.€1E-0Q01 5§.42E-001
RA-224 1.05E+000 2.27E-0G1 8.66E-002
PB-212 1.04E+000 1.49E-001 3,75E-002
BI-212 1.15BE+000 3.15E-001 3.65E~001
TL-208B 8.B5E-001 1.40E-001 8{073-002
U-23% Not Detected  -=~cecean=-- 2.31E-001
TH-231 Not Detected - 1.16E+001
PA-231 Not Detected  --------- : 1.34E+000
TH-227 Not Detected  --~-~=-w--- 3.75E-001
RA-223 Not Detected  ===m-=-==- ~ 2.03E-001
RN-219 Not Detected  ===v-e-w- 3.68E-001
PB-211 Not Detected @ -~-vc-v--- B.25E-001
TL-207 Not Detected @ -+~-=-v--- 1.16E+001
AM-241 Not Detected  --------- 4,27E~001
PU-239 Not Detected  ----=----- 4.13E+002
NP-237 Not Detected  -wcec-n--- 2.22E+4+000
PA-233 Not Detected @ --------- 5.35E~-002
TH-229 Not Destected = ---r-=-=--- 2.35E-001




[Summary Report] - Sample ID: 20134207
clide Activity 2-sigma . MDA
Name ’ {pCi/gram ) Error (pCi/gram )}

AG-108m Not Detected -——————— 3.57E-002
AG-110m Not Detected @ ----—-~-- 2.75E~-002
BA-133 Not Detected @ ------~-- 4.90E-002
BE-7 Not Detected  ----a--a- 2.29E-001
CD-115 Not Detected @ --c-c-ao. 1.14E-001
CE-139 Not Detected @ ----vw-ea- 2.8%9E-002
CE-141 Not Detected @ ---c-cue-- 5.23E-002
CE-144 Not Detected @ --cw-o-o-o-- 2.25E-001
CM-242 Not Detected @ ~-~--c---a- 1.62E-001
CO-5¢ Not Detected — -w-wc----- 3.01E-002
C0-57 Not Detected @ --------- 2.98E-002
CG-58 Not Detected  -----ueo-- 2.85E-002
CO-60 " Not Detected  --------. 3.38E-002
Not Detected @ --c-a-na-. 2.22E-001
Not Detected  -—-------- "3.96E-002
Not Detected  -------a- 2.96E-002
Not Detected @ ~------~- 8.96E-002
Not Detected @ ~=------- 1.64E-001
Not Detected @ -----=---- 1.34E-001
Not Detected @ --------- 6.20E-002
Not Detected  --------- S.58E-00C2
Not Detected @ -=---c-o---- 2.55E-002
Not Detected @ --------- 3.19E-002
Not Detected @ --------. 2.€62E-002
1.71E+001 .2.30E+000 2.65E-001
Not Detected — ---cwe--a- 3.49E-002
Not Detected  «---=----- 3.0%E-~-0D02
Not Detected  ------w--- 3.32E-001
Not Detected @ -~=--ec-e--- 3.61E-002
Not Detected ~«=c-n--- 2.2BE-001
Not Detected  =a-am--=-- 1.95E-001
Not Detected @ -~---n--- 7.28E~002
Not Detected @ -~------- 2.55E~002
Not Detected W -<--ceca--- 2.39E-001
Not Detected -~-=cen--- 5.81E-002
Not Detected W =vece-w-o-- 2.49E-002
Not Detected  ----c-wu--- 7.27E-002
Not Detected @ -=--<-~--- 3.49E-002
Not Petected @ ==--c-c--=- 3.38E-002
Not Detected  -c-vcwee-w- 1.43E-001
Not Detected @ -----w--- 4.70E-001
Not Detected  ---v-~--- 2.38E-001
Not Detected W -=-c-w-w- 2.49E-002
Not Detected @ --ccmwao-- 9.51E-002
" Not Detected @ --------- 4 _.93E-002




*i****i******i**i***************************************i***************
* Sandia National Laboratories

Radiation Protection Sample Diagnostics Program
9/26/02  7:40:07 AM
*

I AR A SRR REER LRl RSl SRR is sl Al l R Ra R AR R R PEREE R AR X E R AT R
* Analyzed by:
kwwkkhhkAkRdwh ki

+ _/’ B .
*i***i*iii*i*t***i*“*i*}J}# N S ****#4%412?:1;****
: SANDERS M (6135) '

Customer
Customer Sample ID LAB_CONTROL_SAMPLE USING CG-124
20134220

Reviewed by:

Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time : 11/1/9¢
Acquire Start Date/Time : 9/26/02
Detector Name + LABO1l
Elapsed Live/Real Time 600 /

MIXED_GAMMA STANDARD CG-134
1.000 Each

12:00:00 PM

7:29:51 AM

604 Beconds

Comments:

IEEFFYTPEFEFEIEEEEFEESEERESL YR AL RS SRS SRS SRR R RS RSS2 RS R AR AR R R 2D

Nuclide Activity 2-sigma MDA
Name {pCi/Each ) Error {pCi/Each )
BE-7 Not Detected  -----~--- 1.00E+026
NA-22 Not Detected @ --------- 4 .SOE+003
NA-24 Not Detected @ --------- 1.00E+026
- K-40 Not Detected @ --------- 1.34B+003
CR-51 Not Detected W --------- 1.00E+026
MN-52 Not Detected @ ~vev-uw--= 1.008+026
MN-54 Not Detected — -<--=--=- 5.15E+006
CO-56 Not Detected  --------- 2.96E+019
C0-57 Not Detected @ --------- 1.11E+007
NI-57 Not Detected  --------- 1.00E+026
CO-58 Not Detected  r=-w-=-=-- R.61E+020
FE-59 Not Detected  --------- 1.00E+026¢
CO-60 7.93E+004 1.05E+004 9.20E+002
ZN-65 Not Detected  «re--wr--- 1.90E+008
SR-85 Not Detected @ -==------- 1.00E+026
Y-88 Not Detected  --------=- 2.94E+014
ZR-55 Not Detected  --=--=--=- 1.00E+026
MO-99 Not Detected @ --------- 1.00E+026¢
RU-103 Not Detected -—-~~-=-=-~- 1.00E+026
RU-106 Not Detected @ -~------—- S.72E+006
AG-108m Not Detected — -~~------- 2.24E+002
AG-110m Not Detected @ -=~=--~---- 2.87E+008
SN-113 Not Detected  -~~-—=----- 1.01E+014
CD-115 Not Detected  -c-=--~--- 1.00BE+026
sB-122 Not Detected W -~------- 1.00E+D26
SB-124 Not Detected — =~--w~-w-- 1.00E+026
SB-125 Not Detected  ---==~---- 2.38E+004
I-131 Not Detected  ~-=-=--=-- 1.00E+026
BA-133 Not Detected  ------«-- 9,08E+002

<




Nuclide Activity 2-s8igma MDA ,
rName {pCi/Each ) Error (pCi/Bach )
3~134 Not Detected W ----—--o--- 1.51E+004
Cs-~137 6.80E+004 B.63E+003 3.65B+002
CE-139 Not Detected @ --------- 5.72B+011
CE-141 Not Detected W ---cu---. 1.00E+026
CE-144 Not Detected @ --------- 5.17E+007
ND-147 Not Detected @ --c-n-o--- 1.00E+026
EU-152 Not Detected @ ----n---- 9.43E+002
GD-153 Not Detected @ -~-------. 1.11E+008
EU-154 Not Detected @ -~---<---- 3.66E+003
EU-15%% Not Detected @ --------. 4.26E+003
TA-182 Not Detected  ~-------. 2.50E+014
TA-183 Not Detected @ ----w---- 1.00E+026
IR-192 Not Detected @ ----w---. 1.48E+020
TL-201 Not Detected W —--------- 1.00E+0286
HG-203 Not Detected W ~--vca-—-- 1.00B+02¢&
TL-207 Not Detected @ -~=------ 2.34E4005
TL-208 Not Detected @ “wc-cao--_ 6.32E4+004
PE-210 Not Detected R 9.BOE+004
PE-211 Not Detected @ -----o--_ 1.51E+004
BI-212 Not Detected W -w-w---_. 2.99E+005
PB-212 Not Detected @ --a------ 3.36E+004
BI-214 Not Detected @ «-o--co-- 5.79E+002
PB-214 Not Detected  --------- 6.74E+002
RN-219 Not Detected — ---~-c----- €.71E+003
RA-223 Not Detected = ---ccca-- 1.00E+026
RA-224 Not Detected  --~-c----- 1.86E+004
(f-'RA—ZZS Nct Detected W --w-wv--o-- 5.65E+003
TH-227 Not Detected  --v-c--u. 2.57E+003
AC-228 Not Detected — -cweaco-. 1.45E4+003
RA-228 Not Detected @ --vececa- 2.46E+003
TH-228 Not Detected  ------w-- 4 ,75E+005
TH-229 Not Detected @ --c--me---- 1.26E+003
PA-231 Not Detected  --cecena- 1.39E+004
TH-231 Not Petected @ -~-a--c---- 4,04E+004
TH-232 Not Detected @ =-=-c-r--~- 2.05E+003
PA-233 Not Detected  ---v----- 5.8B4E+0Q2
U-235 Not Detected = ---v--cu-- 1.3BE+003
NP-237 Not Detected @ --------- 1.23E+004
U-238 Not Detected - ---v----- 2.59E+003
PU-239 Not Detected  ---v----- 2.32E+006
AM-241 8.91E+004 1.29E+4004 1.91E+003
CM-243 Not Detected @ ~---ce-ma-. 2.16E+003
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Sandia Naticnal Laboratories *
Radiation Protection Sample Diagnestics Program *
Quality Assurance Report *

*******1*****ti*************i***i*l*******************ﬂ**********t*t***** e

Report Date : 9/26/02 7:40:12 AM

QA File : C:\GENIE2K\CAMFILES\LCS1.QAF

Analyst : KICHAVE

Sample ID : 20134220

Sample Quantity : 1.00 Each

Sample Date : 11/1/90 12:00:00 PM

Measurement Date : 8/26/02 7:29:51 AM

Elapsed Live Time : €00 seconds

Elapsed Real Time : 604 seconds

Parameter Mean 1S Exror New Value < LU : SD : UD } BS »

AM-241 ACTIVITY &8.574E-~Q02 3.484E-003 B.S0SE-002 <« : : L >

CS-137 Activity 6.836E-0D02 1.361E-003. 6.799E-002 < : : : >

CO-60 Activity 7.658E~-002 3.463E-003 T7.716E-002 <« : >

‘ lags Key: LU = Boundary Test (Ab = Above ., Be = Below }

SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Acfion}
UD = User Driven N-Sigma Test {In = Investigate, Ac = Acfion)
BS = Measurement Bias Test (In = Investigate, A¢ = Acfion)

Reviewed by: ‘r,,f—*’TZy@/;“
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* Sandia National Laboratories

®

Radiation Protection Sample Diagnostica Program
9/26/02 7:36:45 AM

A2 A Z RS R RS RS R SRR SRR RE LRl ERR RSl i il alil st ARl s Rl R X2 8

* Analyzed by: {/ Reviewed by: !
dokh b bRk hrkk ok kkwk *****?'31 f***i****i*****i** AR 2R R X L

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:

kA A KAk hkw Rk hkhkhhhhhhdbhhhrdr bk wrFh AR rkkhdrdddkdkhddhhddkddd doddkddddddd didr

Nuclide Activity
Name (pCi/Bach )
U-238 Mot Detected
RA-226 Not Detected
PB-214 Not Detected
"BI-214 Not Detected
- PB-210 Not Detected
L.' TH-232 . Not Detected
RA-228 Not Detected
AC-228 Not Detected
TH-228 Not Detected
RA-224 Not Detected
PB-212 Not Detected
BI-212 Not Detected
TL-2C8 Not Detected
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-218 Not Detected
PBR-211 Not Detected
TL-207 Not Detected
AM-241 8.21E+004
PU-239 Not Detected
NP-237 Nat Detected
PA-~233 Not Decected
TH-229 Not Detected

o

SANDERS M (6135)
LAB_CONTROL_SAMPLE USING_CG-134
20134221

MIXED GAMMA STANDARD CG-134
1,000 Each
i1/01/90 12:00:00 PM
9/26/02 T:26:30 AM
LABO2
600 / 604 seconds

2-sigma MDA
Erroxr {(pCi/Each )
--------- 3.54E+003
.61E+003
.75E+002
.66E+002
.67E+005

- = -

e

e

.77E+003
.77E+003
.05E+0D03
.27E+005
.90E+004
.38E+004
.0BE+005
.50E+004

- o — -

—— - -

NINWE R P

- - -

.55E+003
LTTE+004
.22B+004
.58E+003
.00E+026
.66E+003
.26E+004
.74E+005

HrUiRFNRP AR

.94E+003
.60E+006
.41E+004
......... 5.09E+002
......... 1.49E+003

- W —

N W

- - -

‘ﬁ/"’
W de % Pk e ke




~ [Summary Report] -~ Sample ID: : 20134221

Nuclide Activity 2-sigma MDA
Name {pCi/Each ) Error (pCi/Bach )
AG-108m Not Detected @ ----ee--- 2.21E+002
AG-110m Not Detected @ ------o-. 2.27E+008
BA-133 Not Detected sedimm———n 7.80E+002
BE-7 Not Detected @ -ccoa---- 1.00E+026
Ch-115 Not Detected — -c--weco-- 1.00E+026
CE-13% Not Detected @~ ------__. 6.26E+011
CE-141 HNot Detected @ ---w----- 1.00E+0D25
CE-144 Not Detected @ --------- S.BlE+007
CM-243 Not Detected W --------. 1.88E+0023
Co-56 Not Detected — --------- 2.28E+019
Co-57 Not Detected L 1.28E+007
Co-58 Not Detected W ---cac---- 6.47E+0290
CO-€60 8.13E+004 1.06E+004 7.25E+002
CR-51 Not Detected W w--e----. 1.00E+0Q2¢
CS5-134 Not Detected @ ---waeo-o 1.22E+004
Cs-137 7.02E+004 B.88E+003 3.35E+002
EU-152 Not Detected — ------a-. 1.09E+003
EU-154 Not Detected — <=-c-ec-oco-- 2.49E+003
EU-155 Not Detected wre-we-ao-- 4.92E+003
" FE-53% Not Detected @ -~--cc-a-- 1.00E+026
GD-153 Not Detected @ --------- 1.63E+008
HG-203 Not Detected @ --------- 1.00E+02¢
o I-131 Not Detected @ --------- 1.00E+02¢€
IR-182 Not Detected @ ~-------. 1.28E+020
‘l‘ K-40 Not Detected @ --c-ece-cao 1.06E+003
MN-52 Not Detected @ --------. 1.00E+026
MN-54 Not Detected @ ------_--. 3.76E+006&
MO-99 Not Detected @ ----cco-_ 1.00E+026
NA-22 Naot Detected W ~--cea-o-- 3.47E+003
NA-24 Not Detected W -==------ 1.00E+026
ND-147 Not Detected:  «ce-ca--- 1.00E+028
NI-S57 * Not Detected = --------. 1.00E+026
RU-103 Not Detected W ~c--cen--- 1.00E+026
RU-106 Not Detected @ -----w--- 8.00E+0Q06
sB-122 Not Detected @ -~----—~--- 1.00E+02¢
5B~124 Not Detected @ ~=---c-e--- 1.00E+026
SB-125 Not Detected  «~---c-a---. 1.5BE+004
SN-113 ,Not Detected W ~--w-a--- 8.64E+013
SR-85 Not Detected @ ~ew--ao-- 1.00E+026
TA-182 Not Detected @ ~----~--- 1.84E+014
TA-183 Not Detected @ --------- 1.00E+026
TL-201 Not Detected @ -~-------- 1.00E+026
Y-88 Not Detected  ~---cuun-. 2.73E+014
ZN-65 Not Detected — +aw-cwce--- 1.38E+008
ZR-95 Not Detected @ «-c-cc-w--- 1.00E+026

PP
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i Sandia National Laboratories 4 *
* Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report *
*****i*****i**itt*****i***********i********ii******************t**********

Report Date : 9/26/02 7:36:51 AM
QB File : C:\GENIE2K\CAMFILES\LCS2.QAF
Analyst : KICHAVE
Sample 1D v 201342231
Sample Quantity : 1.00 Each
Sample Date + 11/01/90 12:00:00 PM
Measurement Date : 9/26/02 7:26:30 AM |
Elapsed Live Time : 600 seconds
Elapsed Real Time : 604 seconds
!
Parameter - Mean 18 Error New Value < LU : SD : UD BS >
——————————————————————————————————————————————————————————————— [ | S —
AM-241 Activity 8.240E-002 3.922E-003 8.212E-002 < : . >
CS-137 Activity 7.1B2E-002  3.734E-003 7.023E-002 < : >
~L0-60 Activity 8.001E-DO2 5.095E-003 8.027E-002 <« : : >
"Flags Key: LU = Boundary Test (Ab = Above -, Befs Bé ow )
SD = Sample Driven N-Sigma Test (In = Investigate, A ion)
Uh = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = =

Measurement Bias Test (In = Investigate, Ac = Aqtion)

Reviewed by: %’/W
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