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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 aclivity, and radionuclides by gamma spectroscopy.

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

Barium was detected at concentrations above the background value at six siles. 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 siles and,
although not detected, the MDA for U-235 exceeded the background activity 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.

R

esults of Risk Analysis
Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk
assessment guidance as presented in "Supplemenlal Risk Document Supporting Class 3 Permit
Medification Process.”
Because COCs were present in concentrations greater 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 assessment 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 His 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 tetal 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 1o predict the level of risk was not deemed
necessary for these sites.
Ecological risks associated with AOC 1084 were predicled incorpoerating potential receptors and
site-specific COPECs. The HQ values predicled were less than one, with the exception of barium. For
barium, the contribution from background concentrations accounts for the majority (52%) of the HQ
values. Therefore, ecological risks associaled with this sile 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:

Residential Land-Use Scenario
AOC i Total Hazard |
Number i

Excess Cancer Risk
2E-5 Total*3.95E-6 Incremental

Site Name Index

276 Former Bldg 829X Silver 027

Recovery Sumgp

1004 Bldg 6969 Septic System 1 0.08

1031 Former Bldgs. 6589 and 6600 0.25

Septic System

1034 Bldg 6710 Septic System 0.00 2E-9 Towal

1035 Bldg 6715 Septic Svstem 0.04 3E-9 Toral

1036 Bldg 6922 Septic System 0.26 1E-5 Total%8.35C-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-R 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 Dryvwell 0.03 3E-7 Total

1102 Former Bldg 889 Seplic 0.00 IE-10 Total

System
1104 Bldg 6595 Seepage Pit 0.00
1113 Bldg 6597 Drywell 0.14 1E-7 Toal
1120 Bldg 6643 Drywell 012 1E-6 Total

NMED Gudance for Residential Land Use <1 <1E-§

2E-6 Total
1E-5 Total/2.55E-6 incremental

2E-6 Total

AOC Industrial L.and-1isc Scenario
Number Site Name Excess Cancer Risk

1081 Bldg 6650 Scptic System 039 ) SE-6 Total
NMED Guidance for Industrial Land Use B : <1E-5

*Maximum value exceeds NMED guidance for specified land-use scenario, therefore, incremental values are shown.
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This work supported by the ; — < .
United States Department of Energy Environmental Restoration Project
under contract DE-AC04-94185000.

Site HiSTOI’Y Depfh to Groundwater Invgsﬂgaﬂons

Pesiniandicarie:systamiehe hizjories e 10 AQCHAe: 5 lkwsi Depth to groundwater at these 19 AOCs is as follows: | A backhoe was used to positively locate buried components (drainfield drain lines, drywells) for place-
ment of soil vapor samplers, and soil borings.
Ten of the 19 AOCs were selected by NMED for passive soil-vapor sampling to screen for VOCs; ne sig-
AOC Site Name Location | Groundwater nificant VOC contamination was identified at any of the ten sites.
Number_ . Depth (It bgs) Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to
276 | Former Bldg 829X Silver Recovery Sump TA-l 555 | determine if COCs were released to the environment from drain systems.
i Four of the sites were selected by NMED for active soil vapor sampling to screen for VOCs. Each of the
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F Y " - ) ‘National Nuciear Security Administration
HNA < Sandia Site Office
T o Sy Adwhistalon P.0. Box 5400

Albuquerque, New Mexico 87185-5400
SEP 1 7 2004
CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. James Bearzi, Chief

Hazardous Waste Buraau

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

Dear Mr. Bearzi:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reporis
and Proposals 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 {D No. NM5890110518. These documents are
compiled as DSS Round 6 and No Further Action {NFA) Batch 24.

This submittal includes descriptions of the site characterization work and risk
assessments for the above referenced DSS Sites. The risk assessments conclude that
for these sites: (1) there is no significant risk to human 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 contrels for these DSS sites.

if you have any quesiions, please contact John Gould at (505) 845-6089.
Sinceretly,
/C/L% |

/ Patty Wagner It
Manager

Enclosure
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&
£

/' Wir. J. Bearzi @

cc w/enclosure:

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

C. Voorhees, NMED-OB

CC W/0 enclosure:

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

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

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

SE'P!?zg@e_z



Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT
AND PROPOSAL FOR
CORRECTIVE ACTION COMPLETE
DRAIN AND SEPTIC SYSTEMS SITE 1079,
BUILDING 6643 SEPTIC SYSTEM

September 2004

United States Department of Energy
Sandia Site Office
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Administrative Operating Procedure
butyl acetate

below ground surface

Corrective Action Complete
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Drain and Septic Systems

equipment blank

U.S. Environmental Protection Agency
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1.0 PROJECT BACKGROUND

Environmeantal characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems {DSS) started in the early 1990s. These units consist of either septic
systems {one or more septic tanks piumbed to either drainfields or seepage pits}), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units {SWMUs) under Operable Unit {(OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM
Environmental Restoration (ER) Project activities. Thne 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 oresent 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 SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching SNL/NM's extensive library of facilities
engineering drawings and conducting field verification inspecticns jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

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

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

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

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

A number of additional drain systems were identified from the engineering drawings and field
inspection work. It was also determined that some of the sites on the 1998 list actually
contained more than one individual drain or septic syster 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 fist 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 1. No characterization was required al the
remaining 60 sites because the sites either were found not to exist, were the responsibility of
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by the NMED to pose no threat to human health or the envircnment. Subsequent
backhoe excavaticn at DSS Site 1091 confirmed that the system did not exist, which decreased
the numkber of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnet worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detait in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellanecous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/MHWEB 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 writlen te 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 1079: BUILDING 6643 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1079, the Building 6643 Septic
System. There are no known or specific environmental concerns at this site. The assessment
was conducted to determine whether environmental contamination was released to the
environment via the septic system present at the site. This report provides documentation that
the site was specifically characterized, that no significant releases of contaminants to the
environment occurred via the Building 6643 Septic System, and that it does not pose a threat to
human health or the environment under either the industrial or residential land-use scenarios.
Current operations at the site are conducted in accardance with applicable laws and regulations
that are protective of the environment, and septic system discharges are now directed to the
City of Albuguergue sewer system.

Review and analysis of all relevant data for DSS Site 1072 indicate that concentrations of
constituents of concern {COCs} at this site were Tound 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 1079 based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk.

2.2 Site Description and Operational History

221 Site Description

DSS Site 1079 is located in SNL/NM Technical Area (TA)-lll on federally owned land

controlled by Kirland Air Force Base (KAFB) and permitted to the U.S. Department of Energy
{Figure 2.2.1-1}. The site is located approximately 1.4 miles southwest of the entrance to TA-|
and is on the northeast side of Building 6643 (Figure 2.2.1-2). The abandoned septic system
consisted of a septic tank that emptied to a distribution box 40 feet away, which in turn emptied
to three drainfield laterals, each approximately 30 feet long (Figure 2.2.1-2). Construction
details are based upon engineering drawings (SNL/NM February 1887), site inspections, and
backhoe excavations of the system. The system received discharges from Building 6643,
approximately 110 feet to the southwest.

The surface geology at DSS Site 1079 is characterized by & veneer of aeolian sediments
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of
DSS Site 1079, and typically consist of a mixture of silts, sands, and gravels that are poorly
sorted. and exhibit moderately cannected lenticular bedding. Individual beds range from 1 to

5 feet in thickness with a preferred east-west orientation and have moderate to fow hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.
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The ground surface in the vicinity of the site is flat to very slightly sloping to the southwest. 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 Albuquerque International Sunport, is 8.1 inches
(NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the moisture
subsequently undergoes evapotranspiration. The estimates of evapotranspiration rates for the
KAFB area range from 95 to 99 percent of the annual rainfall (SNL/NM March 1996).

The site lies at an average elevation of approximately 5,413 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 487 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 well to DSS Site 1079 is KAFB-4, approximately 4.1 miles
to the northwest. The nearest groundwater monitoring wells are at the Mixed Waste Landfill,
approximately 4,700 to 5,500 feet northwest of the site.

222 Operational History

Available information indicates that Building 6643, currently known as the Laser Optics Test
Facility, was constructed in 1989 (SNL/NM March 2003), and it is assumed the septic system
was constructed at the same time. Because operational records are not available, the site
investigation was planned to be consistent with other DSS site investigations and to sample for
possible COCs that may have been released during facility operations. In 1991, Building 6643
was connected to an extension of 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).

2.3 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 1079 is industrial.

232 Future/Proposed Land Use

The projected future land use for DSS Site 1079 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 March 2002, a backhoe was used to physically locate the buried drainfield
drain lines at the site (Investigation 2). In August 2002, near-surface soil samples were
collected from three borings in the drainfield (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 6643 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 volatile organic
compounds (VOCs), oil and grease, metals, uranium-235, uranium-238, 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 1995 aqueous sample was
analyzed for VOCs, semivolatile organic compounds (SVOCs), pesticides, polychlorinated
biphenyls (PCBs), metals, formaldehyde, fluoride, nitrate/nitrite, oil and grease, total phenol,
radionuclides by gamma spectroscopy, isotopic uranium, tritium, and gross alpha/beta activity.
The analytical results for the two 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 January 31, 1996, the residual contents, approximately 220 gallons of waste and added
water, were pumped out and managed according to SNL/NM policy (Shain August 1996).

3.3 Investigation 2—Backhoe Excavation

On March 13 and 14, 2002, a backhoe was used to determine the location, dimensions, and
average depth of the DSS Site 1079 drainfield system. The drainfield was found to have three
30-foot-long laterals, arranged as shown on Figure 2.2.1-2, with an average drain line trench
depth of 11 feet bgs. No visible evidence of stained or discolored soil or odors indicating
residual contamination was observed during the excavation. No samples were collected during
the backhoe excavation at the site.
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3.4 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On
August 22 and 23, 2002, soil samples were collected from three drainfield boreholes. Soil
boring locations are shown on Figure 2.2.1-2. Figures 3.4-1 and 3.4-2 show backhoe trenching
and soil sampling activities at DSS Site 1079. A summary of the boreholes, sample depths,
sample analyses, analytical methods, laboratories, and sample dates is presented in

Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top
of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet 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 borehole, the sample for VOC analysis was
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the
tube with tape.

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was
insufficient for sample volume 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 1079 are presented and discussed
in this section.

VOCs

VOC analytical results for the six soil samples collected from the three drainfield boreholes 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. Methylene chloride was detected in all six soil samples collected;
2-butanone was detected in two of the soil samples collected. Toluene was detected only in the
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Figure 3.4-1
View of trench being excavated to locate the DSS Site 1079 Septic System
drainfield laterals at Building 6643. Manhole cover in foreground is the access to the
septic system distribution box. View to the north. March 13, 2002
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Figure 3.4-2
Collecting soil samples with the Geoprobe™ in the DSS Site 1079 drainfield at
Building 6643. View to the southwest. August 22, 2002
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Table 3.4-1
Summary of Area Sampled, Analyvtical Methods, and Laboratories Used for
DSS Site 1079, Building 6643 Septic System Soil Samples

Top of Sampling |
Intervals in each
Sempling Number of Borehole Borerole Total Number of Soil Analytical Parametars and Analytical Dater Samplas
Area Locations thbgs) | Samples EFA Methods? Labom@tory Caoliected
Drainfisld 3 11. 16 ] YOCs GEL (8-22-02
EPA Melhod 8260 08-23-02
3 11,16 i SVOCs GEL 08-22-02
EPA Method 8270 08-23-02
3 11,16 & PCBs GEL 08-22-02
EPA Metnod 8082 08-23-02
3 11, 16 & HE Compounds GEL 08-22-02
EPA Method 8330 08-23-02
3 11,16 B RCRA Metals GEL 08-22-02
EPA Methods BLOD/7N00 08-23-02
3 11, 16 6 Hexavalernt Chromium GEL 08-22-02
EPA Method 7196A 08-23-02
3 11,16 6 Total Cyanide GEL 0B-22-02
EPA Mathod 9012A 08-23-02
3 11,16 & Gamma Spectroscooy RPSD oB-22-02
) EFA Method 901.1 08-23-02
3 11,16 T 6 Gross Alpha/Beta Activity GEL 08-22-02
EPA Mathod 900.0 08-23-02
“EPA November 1986,
bs = Below ground surface.
nes = Drain and Septic Systems.
EPA  =U.S. Environmental Protection Agency.

ft Foot (feet).

GEL General Engineering Laberatorisg, Ine,

HE = High explosivels).

FCB = Polychlorinated biphenyl.

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.



Table 3.4.2-1
Summary of DS3 Site 1079, Building 6543 Seplic System
Confirmatory Soil Sampling, VOC Analytical Results
August 2002
[Off-Site Laboratory)

Sample Attributes VCCs (EPA Method 82602) (ngkg)
Record Sample Methylene
Numberb ER Sample ID Depth (ft) 2-Butanone Chlonde Toluene
| 805653 | 6643-0F 1-BH1-11-5 it NO (3.67) | 2.06 J {4.9) ND (0.333)
605653 | 6643-DF1-BH1-18-5 16 6.85 2.02J(4.9) ND (0.333)
605653 | 6643-DF1-BH2-11-5 11 ND (3.82) 1.79 J (5.1) ND (0.347)
BOSB53_| 6543-DF 1-BH2-16-5 18 | ND{374) 1.92J (5] ND f0.34;
605553 |66<3-DF1-BH3-11-5 11 4.76 J (51 24J (51 ND(2.347)
605653 [6643-DF1-BH3-16-5 | 16 ND {3.6) 1.71J {4.81) ND(0.327)
TQuaIity Assurance/Quality Control Sample {(ng/L)
605653 [6643-DF1-TB NA ND (2.3 ND(33) | 0391 J (1

MNote: Values in beld represent detected analytes.
SEPA November 1986,

bAnalysis requast/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

0S5 = Drain and Septic Systems.

EPA = U.S Environmental Protection Agency.

ER = Environmental Restoraticn.

ft = Foot (feet),

ID = ldentifcation.

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.
pg/l = Microgram(s) per liter.

MNA = Not applicable.

NG {} = Not delected above the MOL, shown in parentheses.
5 = Soil sample.

T8 = Trp blank.

VOC = Volatile organic compound.
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Table 3.4.2-2
Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, VOC Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 82602
Detection Limit
Analyte (ng'kg)

Acetone 3.38-3.59
Benzene (.433-0.459
Bromodichloromethane 0.471-0.5
Bromoform 0.471-05
Bromaomethane 2.481-0.51
2-Butanone 3.6-3.82
Carbon disulfide 2.27-2.41
Carbon tetrachloride 0.471-0.5
Chlorobenzene 0.394-0.418
Chloroethane 0.779-0.827
Chloroform 0.5-0.531
Chloromethane 0.356-0.378
Dibromochioromethane 0.481-0.51
1,1-Dichlercethane £.452-0.48
1,2-Dichlargethane 0.413-0.439
1,1-Dichioroethene 0.481--0.51
cis-1,2-Dichloroethene 0.452-0.48
trans-1,2-Dichlorosthene 0.51-0.541
1,2-Dichloropropane 0.462-0.49
cis-1,3-Dichleropropene 0.413-0.439
trans-1,3-Dichloropropene 0.24-0.255
Ethylbenzene 0.365-0.388
2-Hexanone 3.63-3.85
Methylene chloride 1.3-1.38
4-Methyl-2-pentanone 3.884.1
Styrene 0.375-0.308
1,1,2,2-Tetrachloroethane 0.875-0.929
Tetrachloroethene 0.365-0.388
Toluene 0.327-0.347
1,1,1-Trichloroethane 0.51--0.541
1,1.2-Trichloroethane 0.519-0.551
Trichloroethene 0.433-0.459
Vinyl acetate 1.71-1.82
Vinyl chloride 0.538-0.571
Xylene 0.375-0.398

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection

ng/kg = Microgram(s} per kilogram.
VOC = Volatite organic compaound.
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trip blank {TB) associated with these samples. Ail of these compounds are common laboratary
contaminants and may not indicate soil contamination at this site.

SVOCs

SVOC analytical results for the six soil samples collected from the three drainfield boreholes are
summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in Tahle 3.4.2-4,
Fluorene was detected in the 16-foot-bgs sample from borehole BH3. No other SVOCs were
detected in these samples.

PCBs

PCB analytical results for the six soil samples collected from the three drainfield boreholes 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 six soil samples collected from the
three drainfield boreholes 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 six soit samples collected from the three drainfield boreholes are summarized in
Table 3.4.2-9. MDLs for the metals s0il analyses are presented in Table 3.4.2-10. None of the
metal concentrations detected in the samples exceed the corresponding NMED-approved
background concentrations.

Total Cvanide

Total cyanide analytical results for the six soil sampies collected from the three drainfield
boreholes are summarized in Table 3.4.2-11. MDLs for the cvanide soil analyses are presented
in Table 3.4.2-12. Cyanide was detected in the 16-foot-bgs sample from borehole BH2.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the six soil samples collected from the
three drainfield boreholes 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 uranium-235 analyses exceeded the
background activity because the standard gamma spectroscopy count time for soil samples
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Table 3.4.2-3
Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, SVOC Analytical Resulls
August 2002
{Off-Site Laboratory)

SVOCs
(EPA Method 82709)

Sample Altributes {ng/kg)
Record Sample
Number® |  ER Sample [D Depth (ft Fluorene
605653 [E643-DF1-BH1-1"-S | 11 ND {4)
605653 | £643-DF1-BH1-16-5 16 ND (4)
605653 | 6643-DF1-BH2-11-5 11 ND {4)
605653 | 6643-DF1-BH2-16-5 16 ND (4)
605653 | 6643-DF 1-BH3-11-5 11 ND {4
605653 | 6643-DF1-BH3-16-3 16 201

Note: Values in bold represent detected analytes.
2BEPA November 19586,

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

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

ft = Foot (feel).

ID = |dentification.

MDL = Methed detection limit.

ug/kg = Microgram(s) per kilogram.

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

5V0OC = Semivolatile organic compound.
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Table 3.4.2-4

Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs

August 2002

{Off-Site Laboratory)}

EPA Msathod 82702
Detection Limit

.

Analyte {ng/kg)
Acenaphthene 3
Acenaphthylene 16.7

 Anthracene 16.7
Benzo(a)anthracene 16.7
Benzo{a)pyrene 16.7
Benzo{b)fluoranthene 16.7
Benzo{g,h,i)perylene 16.7
Benzo(kfluoranthene 16.7
4-Bromephenyl phenyl ether 34
Buty/benzyl phthalate 28.7
Carbazole 16.7
4-Chlorobenzenamine 167 |
big{2-Chloroethoxy)methane 12.3
bis(2-Chloroethyl}ether 37.3
bis-Chloroisopropyl ether 11
4-Chloro-3-methyiphenol 167
2-Chloronaphthalene 13.7
2-Chiorophenol 15.3

- 4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
o~Cresol 28
Dibenz[a,h]anthracene 18.7
Dibenzofuran 17
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 11.3
1,4-Dichtorobenzene 15.7
3,3"-Dichlorobenzidine i 167
2,4-Dichlorophenol i 20.7
Diethylphthalate 17.7
2,4-Dimethylphenal 167
Bimethylphthalate 18.3
Di-n-butyl phthalate 24
Dinitrg-o-cresol 167
2,4-Dinitrophenol 167

| 2,4-Dinitrotoluene 25.3
2,6-Dinitrotoluene 33.3
Di-n-octyl phthalate 30.3
Diphenyl amine 223
bis{2-Ethylhexyl} phthalate 30
Fiuoranthene 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 1079, Building 6643 Septic System

Confirmatory Soil Sampling, SVGC Analytical MDLs

August 2002

(Off-Site Laboratory)

SWOC = Semivolatile organic carmpound.

ALA-0ANWR/SMLCA 555 1. dac

313

EPA Method 82702
Detection Limit

| Analyte (na/kg)

‘ Hexachlorobenzene 20
Hexachlorobutadiene 12.7
Hexachlorocyclopentadisne 167
Hexachlorcaethane 22
Indeno(1,2,3-cd)pyrene 16.7
Isophorone 16
2-Methylnaphthalene 16.7
4-Methylphenol 333
Naphthaleng 18.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37
Nitrobenzene 20.3
2-Nitropheno} 17
4-Nitrophenol 167
n-Nitrosodipropylamine 227
Fentachlorcphenol 167
Phenanthrene 16.7
Phenol 127
Pyrene 16.7
1,2, 4-Trichlorobenzens 12.7
2,4.5-Tnchlarophenol 17.3
2,4,6-Trichlorophenol 27.3 !

3EPA November 1386,

DSS = Drain and Septic Systems.

EPA = LS. Environmental Protection Agency.

MDL = Methoed cetection Imit.

ug/lkg = Micracram(s) per <ilogram.

840857 C3.01 09/10/04 2:52 Pht



Table 3.4.2-5
Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, PCB Analytical Results

August 2002
(Off-Site Laboratory)
Sample Attributes PCBs B

Record Sample (EPA Method 80822)
Numberb ER Sample ID Depth (ft) (ng/kg)

605653 |6643-DF1-BH1-11-S 11 ND

605653 | 6643-DF1-BH1-16-S 15 ND

605653 [ 6643-DF1-BH2-11-§ 11 ND

605653 | 6643-DF 1-BH2-16-5 18 ND

605653 | 6643-DF1-BH3-11-8 11 ND

605653 | 6843-DF 1-BH3-16-5 18 ND g

aEPA November 1988,
bAnalysis requestichain-of-custody record.
BH = Borehole.
DF = Drainfield.
DSS = {rain and Seplic Systems.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet}).
1D = ldentification.

ng/kg = Microgram{s} per kilogram.
ND = Not detected.

PCB = Polychlorinated hiphenyl.
S = Soil sample.

AL/S-03MP/SNLC4r5551 do
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Table 3.4.2-6

Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
August 2002

(Off-Site Laboratory)

EPA Method 80822
Detection Limit

Analyte {ng/kg)
Aroclor-1G16 1
Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1
Aroclor-1254 0.5

Aroclor-1260

1

aEPA November 1986.
DSS = Drain and Septic Systems.

EPA = L1LS. Environmental Protection Agency.

MOL = Method detection limit.
ug/kg = Microgram(s) per kilogram.
PCB = Polychlorinated biphenyl.

Table 3.4.2-7

Surnmary of DSS Site 1079, Building 6643 Septic Sysiem
Confirmatory Soil Sampling, HE Compound Analytical Results
August 2000
(Off-Site Lahoratory)

| Sample Attributes HE
Record Sample | (EPA Method 8330%)
Numbert ER Samgle ID Depth (ft) (pgrkg)
605653 | 6643-DF1-BH1-11-8 11 ND
605653 | 6643-DF1-BH1-16-S 16 ND :
605653 | 6643-DF1-BH2-11-8 1 ND
605653 | 6643-DF1-BH2-16-3 16 ND T
B05653 | 6643-DF1-BH3-11-§ 11 ND
605653 | 6643-DF1-BH3-16-S 16 ND

aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

BF = Drainfield.

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

HE = High explosive(s).

1D = ldentification.

pglkg = Microgram(s) per kilogram,
ND = Not detected.

8 = Soil sample.

ALB-CANPISNLDA 15551 .doc 3-15
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Table 3.4.2-8

Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs

August 2002
{(Off-Site Laboratory)

EPA Method 83302
Detection Limit

Analyte {pa/kg)
2-Amino-4,6-dinitrotoluene 18.1-21.5
4-Amino-2,8-dinitrotoluene 34.1-40.5 2
1,3-Dinitrobenzene 34.1-40.5
2,4-Dinitrotcluene 55-65.4
2, 6-Dinitroteluene 48-57
HMX 45-57
Nitrobenzene 48-57
2-Nitrotoluene 24-28.5
3-Nitrotoluene 24-28.5
4-Nitrotoluene 24-285
RDX 48-57
Tetryl 22.1-26.2
1,3,5-Trinitrobenzene 29-34.4
2.4,6-Trinitrotoluens 48-57

aEPA November 1986.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
Method detection limit.
rg/kg = Microgram(s) per kilogram.

HMX
MDL

RDX = Hexahydro-1,3 5-trinitro-1,3, 5-triazine.
Tetryl = Methyl-2.4,6-trinitrophenylnitramine.
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Table 3.4.2-9
Summary of DSS Site 1079, Building 6643 Seplic System
Confirmatory Soil Sampling, Metals Analytical Results
August 2002
(Off-Site Laboratory)

) Sample Attribules ] Metals (EPA Method 6000/7060/719642) (mgikg)
Record Sample
Numbert ER Sample 1D Depth (ft)] Arsenic | Barium | Cadmium _|Chrormium|Chromium (V)| Lead |  Mercury Selenium Silver
605653 | 6643-DF1-BH1-11-8 " 2.89 127 0.0551 J 8.37 ND (0.0495) | 4.56 0.00455 J 01640  [0.103 ) (0.458 J)
(0.458) o {0.00945) {0.459}
605653 | 6643-DF 1-BH1-16-S 16 2.7 140 0.0674 J 7.94 ND (0.0536) | 4.31 |ND(0.000913J)| ND(0.153) ND {0.0851)
(0.472)
805653 | 6643-DF1-BH2-11-S 11 3.15 102 0.0494 J 8135 ND (0.0553) | 4.94 0.00328 J 0.216 ND (0.082)
. (0.455) {0.00906) {0.455)
605653 | 6643-DF1-BH2-16-5 16 29 180 0.0606 J 8.68 ND (0.0523) | 5.31 |ND (2000213 J)| ND (0.15) ND {0.0835)
{0.463)
605653 | 6643-DF 1-BH3-11-8 11 2.67 439 0.0582 J 7.49 ND (0.0531) | 461 |ND(0.000887 J)| 0.447 J ND (0.0859}
o) {0.478) (0.478)
605653 | 6643-DF1-BH3-16-S 16 25 516 |ND{0.0484)] 7.31 ND {0.0518) | 3.85 |ND (0.000972 J)| ND (0.157) ND {0.0876)
Background Concentration—Southwest 4.4 214 08 15.9 1 118 <(t.1 <1 <1
Area Supergroup®

"CPA November 1986.
bAnalysis request/chain-of-custody record.
“Dinwiddie September 1997.

BH =
DF =
D33 =
EPA =
ER =
ft =
D =
J =
J() =
MDL =
mg/kg =
ND() =
s =

Borehole.

Drainfie!d.

Drain and Septic Systems.

U.S. Environmental Protection Agency.
Environmental Restoration,

Foot {feet).

Analytical result was qualified as an estimated value.

The reported value is greater than or equal to the MDIL but is less than the practical guantitation imit, shown in parentheses,

Method detection limit.

Milligram(s} per kilogram.

Not detected above the MOL, shown in parentheses,
Soil sample.




Table 3.4.2-10
Summary of DS3 Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
August 2002
(QH-Site Laboratory)

EPA Method 6000/7000/7196A2
Detection Limit

i Analyte (ma/kg)
Arsenic — 0.188-0.2

| Barium 0.0808-0.0848

| Cadmium ] 0.0435-0,0464
Chromium R 0.: 45-0.155

| Chromium (V}) 0.0495-0.0553

| Lead 0.258-0.275

" Mercury 0.000887-0.000972
Selenium ] 01470157
Silver 0.082-0.0876

3EPA November 1986,

DSBS = Drain and Septic Systems.

EPA
MDL

maglkg = Milligrami{s} per kilogram.

ALH-0ANNE SMNLDAEEEY do
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Table 3.4.2-11

Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Samgling, Total Cyanide Analylical Resulis

August 2002

{Off-Site Laboratory)

Samp e Atiributzs T Total Cyanide |
Record Sample (EPA Method 9012A3)
Number® ! ER Sample ID i Depth {ft) (mg/kg)
| 605653 :6643-DF1-BH1-11-3 11 ND
805653 | 6643-DF1-BHY-15-5 ; 16 ND
605653 | 6643-DF1-BH2-11-5 | 11 ND
605653 | 6643-DF 1-BH2-16-5 5 | 0.0511 J {0.25)
605653 | 6643-DF1-BH3-11-5 11 ND
605653 | 6643-DF1-BH3-16-8 16 ND
Note: Values in bold represent detected anaiyles.
aEPA November 1986.
"Analysis requestichain-cf-custady record.
BH = Borehole.
DF = Drainfield.
DSS = Drain and Septic Systems.
EFA = U3 Envircnmental Protection Agency.
ER = Emvironmental Restoration
¥ = Foot {fes:).
D = |dentification.
J(} =The reported value is greater than or equal to the MDL but is less than the

practical guantitation limit, shown in parentheses.

MDL = Method detection limit.
mglkg = Milligram{s} per kilogram.
ND = Not detected.

S = Soil sample.

Table 3.4.2-12

Summary of DSS Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs

August 2002

(Off-Site Laboratory)

)

- —

EPA Method 6012A4
Detection Limit

{mg/k

Analyte
Total Cyanide 1

aEPA Novermber 1986.

0.0381-0.0419

0S8 = Drein and Septic Systems.

EPA = U.5. Ervironmental Protection Agency.

MDL = Methed detection limit

mgtkg = Milligram{s} per kilogram.
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Table 3.4.2-13
Summary of D88 Site 1079, Building 6643 Septic System
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results
August 2002
{On-Site Laboratory)

Sample Attributes 1 Activity (EPA Method 901.12) (pCilg)
Record Sampls [ Cesium-137 j Thorum-232 ] Uranium-235 Uranium-238
Numbert ER Sample 1D Depth (ft) Rasult ' Errort Result Errort | Result Error® Result Error®
605641 | 6643-DF1-BH1-11-8 11 ND{0.0323) - 0.623 0.302__. ND (0.18) - ND (0.452)_ -
605647 | 6643-DF 1-BH1-16-5 6 NG (0.0%8) |, — 0501 0243 ND(0.168) - ND (0.413)
605641 | 6643-DF1-BH2-11-5 11 ND {0.029) -- 0.705 (0.336 ND {0.217 - MND (0.708) -
605641 | 6643-DF 1-BH2-16-8 | 16 ND {0.0304) - 0.550 0.278 ND {0.18 - ND {0.453) -
[ 605641 |6643DF1-BH3-11-5 | 11 | ND(0.0367} - 0.71 0.237 ND (0.203 ~ ND (C.503) —
605641 | 6643-DF1-BH3-16-5 | 16 ND (0.0321) — 0.634 0.309 ND (0.193) - ND {0,483} -~
Background Activity—Southwest Area 0.079 NA, 1.01 NA 016 NA 1.4 NA
| Supergroup? o

Note: Values in bold exceed background soil activities.
agPA November 1986,

banzlysis request/chain-of-custody record,

“Two standard deviations zbout the mean detected activity.

dDinwiddie September 1997,

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

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

ft = Foot {feet).

D = Identification.

MDA = Minimum deteclable activity.

NA, = Not agplicable.

ND{) =Notdetected above the MDA, shown in parenthesas.

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

5 = Boil sample.

-- = Error not calcuiated for nondelect results,




{6,000 seconds} was not sufficient to reach the NMED-approved hackground activity
astablished 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 activity analytical results for the six soil samples collected from the three
drainfield boreholes are summarized in Table 3.4.2-14. Gross alpha activity slightly above

the New Mexico-established background activity (Miller September 2003} was measured in the
11- and 16-foot-bgs sampies from borehole BH2 and in the 16-foot-bgs sample from borehole
BH3. However, no gross alpha activity greater than an order-of-magnitude above the New
Mexico-established background level (Miller September 2003) was detected in any of the
samples. None of the gross beta activities were above background. These results indicate no
significant levels of radioactive material are present in the soil a the site.

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

Throughout the D3S Project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field sampfes. These included duplicate, equipment blank
{(EB), and TB samples. Typical'y, samples were shipped to the laboratory in batches of up to

20 samples, so that any one shipmeant might contain samples from several sites. Agueous

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

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soit samples. The analytical resulis 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. Toluene was detected in the TB for DSS Site 1079 (Table 3.4.2-1}).

No duplicate soil samples or EBs were collected at this site.

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

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). Annex B contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this request for
a determination of CAC without controis.
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Table 3.4.2-14

Summary of DSS Site 1078, Building 6643 Septic System

Confirmatory Scil Sampling, Gross Alpha/Beta Activity Analytical Results

August 2002
{Off-Site Laberatory)

[ Sample Attributes Activity {EPA Methoc 900.09) {pCiig)
Record Sample Gross Alpha Gross Beta
MNumberd ER Sample \D ¢ Depth (1t} Result Error® Result Errors
605653 | 6643-DF1-BH1-11-5 | 11 17.1 582 227 2.21
605653 |6643-DF1-BH1-16-8 16 14.7 5.59 21.5 2.1
605653 16643-DF1-BH2-11-5 11 22 .6 8.78 21.7 2.05
605653 |6643-DF1-BH2-16-8 16 26.8 8.73 20.9 2.26
605653 | 6643-DF1-BH3-11-8 11 17 571 24 2.27
605653 | 6643-DF1-BH3-16-S 16 21. 6.47 25.3 2.2
Background Activity® 174 | NA 354 NA

Nofe: Vatues in bold exceed background soil astivities.
aEPA November 1286.

“Analysis request/chain-ofcustody record.

Two standard deviations atrout the mean detected activity.
Miller September 2003.

BH = Boreholz.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA  =U.5. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot {feet).

10 = Identificatian.

NA = Not gpplicable.

plifg = Picocurie{s) per gram.

S = Soil sample.

35 Site Sampling Data Gaps

Analytical data from the siie assessmenl were sufficient for characterizing the nature and
extent of possible COCT refeases. There are no further data gaps regarding charactenzation of

DSS Site 1079.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1079, the Building 6643 Septic System, is based upon
the COCs identified in the soil samples cellected from beneath the drainfield at this site. This

section summarizes the nature and extent of contamination and the environmental fate of the
COCs.

4.1 MNature and Extent of Contamination

Potential COCs at DSS Site 1079 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. No PCBs, HE compounds, or hexavalent
chromium were cetected in any of the soil samples collected at this site. None 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).
Two VOCs and one SVOC were detected in the soil samples collected at this site. 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.

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 all of the uranium-235 analyses exceeded the corresponding
background activity. Gross alpha activity was detected above the New Mexico-established
background level. However, no gross alpha activity greater than an order-of-magnitude above
the New Mexico-established background level {Miller September 2003) was detected in any of
the samples. No elevated gross beta activity was measured in these samples.

4,2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system and drainfield. Passible secondary release mechanisms include the
uptake of COCs that may have been released into the sail beneath the drainfield {Figure 4.2-1).
The depth to groundwater at the site (approximately 487 feet bgs) most likely precludes
migration of potential COCs into the grocundwater system. The potential pathways to receptors
include soil ingestion, dermai contact, and inhalation, which could occur as a result of receptor
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or
milk ingestion are considered appropriate for either the industrial or residential land-use
scenarios. Annex C provides additional discussion on the fate and transport of COCs at

DSS Site 1079.

Table 4.2-1 summarizes the potential COCs for DSS Site 1072, All polential COCs were
retained in the conceptual model and evaluated in both the human health and ecological risk
assessments. The current and future land use for DSS Site 1079 is industrial {(DOE et al.
September 1995).
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Historical Activities Current and Future Activitias

i I |
Primary Primary Secondary Secondary Pathways Exposure Potential
Contaminant Release Sources Release to Path Receptors
Sources? Mechanism Mechanism Receptors
mﬁl Biota

Flora,

auna|

Percolation Dermal Contact§ © | ©
to Vadose Zone Water —
Ingestion o} (o]

Adult

Soil
VOCs: 2-Butanone,
Methyiene chloride Dust Dermal Contact (] 0
Septic System i Release of Hazardous | us A
Effluent Constituents to Soil SVOCs: Fiuorene Emissions d Ingestion®/
_ — Inhalation ® O
Cyanide
Radionuclides: U-235
Dermal Contact | @ | O
Direct . External
Soil Irradiation ® 0
Ingestion b ® | O
Uptake by Biota -
LEGEND and Food Chain Biota® Ingestior/Uptake [ © | ©
@ Evaluated in Risk Assessment a Primary source activities no Transfers
O Not Evaluated in Risk Assessment longer conducted.
v For Flora, ingestion = uplake
840857 D3G10000/A191 ¢« Pathway not applicable to human receptors

Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1079, Building 6643 Septic System
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Table 4,2-1
Summary of Potential COCs for DSS Site 1079, Building 6643 Septic System

T

Number of Sampies
Where COCs

COCs Detected or Maximum Detected with
witr Concenirations Background Concentrations
Greater than LimitSouthwest Maximum Graatar than
Mumber Background or Area Concentrationt Average Background ar
of Monguantified Supergroup® (Al Samples) Concentrationd Nonquantified
COC Tyvpe Samples?® Background | {mgkg} {ma'kg) (mgikg. __Background®
kvoc‘.s T8 2-Butarione NE& T 000885 0.0032 ‘ 2
B Methvlene Chioride | NA | 00024 0.0020 6
SVQCs & Fivorene NA | 0200 ~ | 00352 T
PCBs . B None NA 1 NA NA None
HE Compounds 6 Nane i NA NA ] NA None
"RCRA Metals 6 Nong T NA NA N NA None
Hexavalent Chromium B None NA NA NA Nonhe
| Cyanide 2] Cyanide NC 0.0511. 00250 1
| Radipnuclides | Gamma Spectroscopy é Uranium-235 0.186 ND (0,217} i NCT 6
{pCifg) Gross Alpha 8 Gross Alpha 17.48 26.8 NA 3
Lf Gross Beta 6 None 35 49 25.3 NA i None

dNurmber of samples includes duplicates and splits.

bDinwiddie Seplember 1997

SMaximum concentration is sitner the maximum amount detecled, or for ragionuclidges, the greater of gither the maximum detect:an or the maximum MDA above

background.

YAverage concentralion indludes ali samples except blanks. The average is ca'culaled as the sum of detected amounts and ane-half of the MDLs for nondetect
results, divided by the number of samples.

SSee appropriate data table for sample locations.
fan averags MDA is not calcilated tecause of the variability in instrument cou-ting errer and the numbner of reported nandstect activities for gamma speciroscopy.

IMiller September 2003,

COC = Constituent of concern.

DSS = Drain and Septic Systems.

HE = High explosive(s),

J = Analytical resull was quaiified as an estimated vaiue,
MOA = Minimum datectabie activity.

MDL = hiethod detection limit.

mg/kg = Nilligram{s) per kilogram.

NA = Not applicabls.

NC
ND{)
pPCB
pCilg
RCRA =
SvoC
VOO

[

= Not calculated.
= Not detected above the MDA, shown in parentheses.
= Polychlorinatet bipheny.
= Picogurie{s) per gram.

Resnurce Conservation and Recovery Act.

Semivoiatile organic compound.

Yolatle organic compound.



The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities anly if contaminated soil is excavated at the site. The
major exposure route modeled in the human bealth risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1079.

4.3 Site Assessment

Site assessment at DSS Site 1079 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex C
discusses the risk assessment parformed for DSS Site 1079 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1072 poses no significant threat to human heatth
under either the industrial or residential tand-use scenarics. Ecological risks were found to be
insignificant because no pathways exist.

4.3.2 Risk Assessments

Risk assessments were performed for both human health and ecological risks at DSS
Site 1079. This section summarizes the resuits.

4321 Human Health

DSS Site 1079 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because methylene chloride, 2-butanone, fluorene, cyanide, and
uranium-235 are present above background levels, have MDAs above background levels, or
have nonquantified background levels, it was necessary to perform a human health risk
assessment analysis for the site, which included these COCs. Annex C provides a complete
discussion of the risk assessment pracess, results, and uncertainties. The risk assessment
process provides a quartitative evaluation of the potential adverse human health effects from
constituents in the site’s soil by calcuiating 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 1078 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
1888). The incremental Hi risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk is 2E-8
for D8S Site 1079 COCs for an industrial land-use scenario. NMED guidance states that
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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 1.56E-8. Both the incremental HI and excess cancer risk are below
NMED guidelines.

The HI calculated for the COCs at DSS Site 1079 is 0.00 for the residential land-use scenario,
which is less than the numerical standard ¢f 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determinad by subtracting risk associated with background from
potential nonradiclogical COC risk {without rounding), is 0.00. The excess cancer risk for

DSS Site 1079 COCs is 3E-8 for a residential land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1€-5 (Bearzi January 2001}); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 3.32E-8. Both the incrementa! HI 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 value. The incremental total effective dose equivalent (TEDE)
and corresponding estimated cancer risk from radiological COCs are much lower than the

U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is 8.2E-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 9.4E-8 for the industrial land-use scenario. Furthermore, the
incremental TEDE for the residential land-use scenario that results from a complate loss of
institutional controis is 2.1E-2 mrem/yr with an associated risk of 2.8E-7. The guideline far this
scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, D38 Site 1079 is eligible for
unrestricted radiological release.

The incremental nonradiological and radiological carcinoegenic 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 Sita 1079, Building 6643 Septic System Carcinogens

Scenarig ‘T Nonradiclogical Risk Radiological Risk Totat Risk
Industrial : 1.56E-8 9.4E-8 1.1E-7
Restdential ; 3.32E-8 2.8E-7 3.1E-7

CS8S = Drain and Septic Systems.

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

4.3.2.2 Ecofogical

An ecological assessment that corresponds with the precedures in the EPA's Ecological Risk
Assessmeant Guidance for Superfund (EPA 1927b) also was performed as set forth by the
NMED Risk-Based Decisicn Tree in the “RPMP [RCRA Permits Management Program]
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Document Requirement Guide” (NMED March 1998}. An early step in the evaluation compared
COC concentrations and idgentified potentially bioaccumulative constituents (see Annex C,
Sections IV, VII.2, and VI1.2.1). This methodology alse required developing a site conceptual
model and a food web modet, as well as selecting ecological receptors, as presented in
“Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program,
Sandia National Laboratories, New Mexico” (IT July 1998). The risk assessment aiso includes
the estimation of expcsure and ecological risk.

All COCs at DSS Site 1079 are located at depths of 5 feet bgs or greater. Therefore, no
compiete ecclogical pathways exist at this sile, and a2 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.

4.41 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1079 poses insignificant risk to human health under both the industrial
and residential fand-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 D33 Site 1079, 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

5.1 Rationale

Based upon field investigation data and the human health and ecclogical risk assessment
analyses, a determination of CAC without controls is recommended for DSS Site 1079 for the
following reasons:

» The soil has been sampled for all potential COCs.

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

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

52 Criterion

Based upaon the evidence provided in Section 5.1, a determination of GAC without conirols
{NMED April 2004} is recommended for DSS Site 1079, This is consistent with the NMED's
NFA Criterion 5, which states, “the SWMU/AOC [Area of Concemn] has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” {(NMED March 1998).
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ANNEX A
DSS Site 1079
Septic Tank Sampling Results






TABLE 16
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA 1l AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING

BUILDING 6643
SAMPLES NUMBERS SNLA004833, SNLA004855, SNLA004834

Parameter Results Units

VOLATILE ORGANICS

Methylene Chloride 0.001 mg/l
INORGANICS

Oil and Grease 40 mgfi
METALS

Barium 0.52 mg/l

Copper 0.30 mg/l

Manganese 0.057 mg/l

Mercury 0.0003 mg/

Zinc o 0.37 mg/i

RADIOLOGICAL

Gross Alpha 6.5 pCi/l
Gross Beta 50 pCi/l
Uranium 235 1.0 pCi/l
Uranium 238 2.1 pCil

Project No. 301181.26.01
FEG-BB.027







Building 6643
Area 3
Sample ID No. SNLA008561
Tank ID No. AD89017R

On November 10, 1992, a sludge sample was ccllected from the septic tank serving
Building 6643. During review of the radiological data, no parameters were detected that
exceed U.S. Department of Energy (DOE) denived concentration guideline (DCG) limits.
During review of the radiochemistry data, the following items were noted:

-« 2%pb was measured at 0.427 pCi/mL, which is above the IL calculated during
this monitoring effort. The level of *“Pb was less than 0.1 percent of its DGC
limit.

« 2Pp was measured at 0.486 pCi/mL and 3*Th was measured at 0.463 pCi/mL.
These findings suggest above background levels of 232Th exist at this location.
The 2!2Pb level was within DOE DCG constraints: the 232Th level (0.463
pCymL) exceeded the DOE DGG of 0.25 pCi/mL.

o 90K was measured at 7.08 pCi/fmL, which is above the IL calculated during this
monitoring effort. The *’K level was within DOE DCG constraints.
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Resuls of Septic Tank Analyses
{Siudge Sample)

Building No./Area: 5643 A-3

I:Tank ID No.: AD89017R
Date Sampled: 1110/92
Sample ID No.: SNLAODES61

Measured + 2 Sigma
Analytical Parameter Concentration tUncertainty Units

Gross Alpha 1E+01 1E+01 pCig
Gross Beta 3E+0 2E+01 pCig
Gross Alpha 2E+01 1E+01 pCi/g 4[
Gross Beta 2E+D1 2E+01 pCi'g
Gross Alpha 2E+01 1E+01 pCig
Gross Beta 4E+01 2E+01 pCifg
Tritium 2E-01 2E-01 pCirL
Actinium-228 0.463 0.108 pCimL
Bismuth-214 0.281 0.0684 pCi/mL
Cadmium-109 0.557 0.486 pCi/mL
Cesium-137 0.0496 0.0347 pCirmL
Potassium-40 7.08 0.583 pCirmL
Lead-212 0.486 0.0478 pCimL
Lead-214 0.427 0.0758 pCirmL
Radium-226 0.283 0.0664 pCirmL 1
Radium-228 0.463 0.108 pCirmL
Thorium-232 0.463 0.109 pCi/mL
Thorium-234 0.716 0.398 pCi/mL
Thallium-208 0.461 0.0925 pCi/mL

lLUranium-ZSB 0.715 0.397 pCimL

ND = Not Detected
NA = Not Applicable
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE
Building 10: Bldg 6643
Sample ID Number: 024399
Date Sampled: 6-28-95
Detection WM Discharge COA Discharge
Parameter (Method) Result Limit (OL) Limlt® Limit® Comments
Volatite Organics (8260) {mglL) fmgt) {mg) {mgl)
None delected above DL ND Varous various TT0=5.0
Semivolalile Organics (5270) {mg/L) fmg/L) (mg/l} fmgd)
bis(2-Ethythexyl)Phthalate £.005) 0.010 NA TTO =50
Fasticides/PCBs (8050) (mgL} {mgA) (mgt) {mgl)
None detected above DL ND various NR ! PCBs = 0.001 TTQ =50
Metals (6070/7470) {mgt) fmg/L} (mgL) (mgn.)
Arsenic HND 0.010 -0.1 20
Barium 0.05994 0.200 1.0 20.0
Cadnrium ND 0.005 0.0 28
Chromium ND 0.020 0.08 20.0
Copper D.0077d 0.025 1.0 16.5
Lead ND 0.003 0.05 a2
Manganesa 0.0861 0.0t0 0.2 200
Nickel ND 0.040 0.2 12.0
Selenium ND £.005 005 20
Shver ND 0010 0.05 50
Thalilium ND 0.010 NRA NR
Zinc 0.01134 0.020 10.0 28.0
Mercury ND 0.0002 0.002 0.1
Miscellareous Analyses {mo/L) fmgt) {mgl) {mgt)
Field pH 7.4 pH units 0 - 14 pH unils B — 9 pH units 5 ~ 11 pH units
Formaldehyde {NIOSH 3500) 0.052 0.050 NR 260.0
Fluoride {(300.0) 0.18 0.10 1.E 180.0
Nitrate + Nitrite (353.1} 147 0.250 0.0 NR

Refer to fooinoles at end of table.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE

Building ID: Bidg 6643
Sampie ID Number: Q24309
Date Sampled: 6-28-95
Detection N Discharge COA Diacharge
Parameter (Method) Result Limh (DL) Limi Limi® Comments
Misceliansous Analyses (mg't) {mgi) {mg/1) (mg/L)
Oif + Grease (9070} 159 ¢.94 NR 150.0
Tola) Phenol (S066) ) ND 0.050 0.005 40
Notes:

* New Mexico Waler Quality Control Commission Regulations (1990), Section 3-103.

b City ol Albuquemue Sewer Use and Wastewaler Control Ordinance (1993), Section 8-9-3 M - maximurn allowable concentration for grab sample.
B = Analyie dotected in method biank.

DL = Detection limit indicaled on laboratory report.

IDL = |nstrument detection limit.

J = Estimated concentration of analyle, hetwesn DL and 1DL,

NI = Not detected above DL indicated.

NR = Nol reguiated.

TTO = Total toxic arganics.
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RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF AQUEOUS SAMPLE

| Building ID: Bldg 6643
Semple 10 Number: 024389
Date Sampled: £-28-95
Parameter (Method) Result MDA Critical Level N Discharge Limit" Cammants
Radiological Analyses (pCIL x 25} oG} fpCiL} {pCil}
Gross Alpha [9310) 0.91 + 052 1.10 0.48 NE
Gross Beta (9310) 111213 0.9 0.42 NA
Isotopic Analyses {pCit + 2-a) {pCirL) {pCiL) {pCiL) .
Tritium (906.0) -91.9+ 55.9 96,1 47.5 NR
Uranium-236° 026+ 0.12 D051 0.032 NR sampled 7-13-95
Uranium-235/2:36" . 0.011 £ 0.030 0.076 0.058 NR sampled 7-13-85
Uraniurm-234" 0.33£014 0.051 0.042 NR sampiad 7-13-95
Gamma Spectroscopy’ (pClml = 2a) (oCimL) (0L} {pCIitL)
None detacted above MDA ND various NL NR
Noles:
* New Mexico Water Quality Control Commission Regulations {1950}, Saction 3-103.
* Isotopic uranium anatyzed by NAS-NS-3050.
® Analyzed In-house by SNL/NM Depariment 7715,
MDA = Minimum delectable activity.
ND = Not detected above MDA indicated.
WL = Not listed.
NA = Not regulated.
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ANNEX B
DSS Site 1079
Soil Sample Data Validation Results



RECORDS CENTER CODE: ER/1295/DSS/DAT

SMO ANALYTICAL DATA ROUTING FORM

PROJECT NAME: DSS Soil Sampling

SNL TASK LEADER: Collins

PROJECT/TASK: 7223 _02.03.02

ORG/MS/CFO#: 6133/1089/CF032-02

SMO PROJECT LEAD: Herrera SAMPLE SHIP DATE: 8/27/2002
EDD
ARCOC LAB LABID  PRELIMDATE FINAL DATE EDD ONQ  BY
605652 GEL 66189A 10/8/2002 X X JAC
805653 GEL £6189B 10/8/2002 X A JAC
605654 GEL 66189C 10/8/2002 X X JAC
B0S6S6 GEL 661890 10482002 X X JAC
NAME DATE
_ REVIEW COMPLETED BY/DATE: L. Yeryoo 19 25-92
CORRECTIONS REQUESTED/RECEIVED:  yeg: 10-25-02 ved'd 10-29.00
PROBLEM #: 5104
FINAL TRANSMITTED TO/DATE: S undars i0.2G.0F
SENT TO VALIDATION BY/DATE: Cinnes wlasloe.
RUSH VALIDATION REQUIRED EST. TAT:
VALIDATION COMPLETED BY/DATE: A7 PR
COPY TO WM BY/DATE:
TO ERDMS OR RECORDS CENTER BY/DATE: _ (Y1) t !g Lfox

COMMENTS:
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Anaiytical Quality Associates, Inc.

616

Maxine NE

Albuguerque, NM 87123
Phone: 505-299-5201

Fax:

505-299-6744

Email: minteer@aol.com

DATE:

TO:

FROM:

MEMORANDUM

11/12/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling

ARCOC # 605652, -53, -54 and -56
GEL SDG # 66189, 866195 and 66197
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 SNIL/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

7196A

(hexavalent chromium).

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

ICP-AES — Metals Batch # 197718 (Samples 86189-021 through --040)
Siiver was detected in the ICB/CCB at a value > DL but < RL. Sample 66189-0286, -

027 and -030 had values > DL but < 5X the blank value and wik be qualified “J, B3".

Haq Batch # 197662 (Samples 66189-021 through —040}
Hg was detected in the CCB at a negative value with an absoclute value > DL but <

RL. Samples §6189-023, -025, -027, -030, -032 and ~-040 had vaiues > DL but < 5X
DL and will be qualified “J, B3". All remaining samples were non-detect and will be
qualified “UJ, B3".

ICP-AES-Metals Batch # 199132 (Sample 66195-002)
The replicate RPD (54%) failed QC acceptance criteria (<35%) for barium. The
sample had a barium value > 5X RL and will be qualified *J".

Hg Batch # 199386 (Sampie 86195-002)
Hg was detected in the ICB/CCB at a negative value with an absolute value > DL but

< RL. The sample had a vatue > DL but < 5X DL and wili be qualified “J, B3".




ICP-AES-Metals Batch # 199969 (Sample 66197-011)

Barium was detected in the MB at a value > DL but < RL. The sample result was <5X
the blank value and will be qualified “J, B®.

Chromium was detected in the CCB and MB at a value > DL but < RL. The sample
result was <5X the blank values and will be qualified “J, B, B3".

Silver was detected in the ICB at a negative value with an absolute value > DL but <
RL. The sample was non-detect and will be qualified “UJ, B3".

Lead was detected in the CCB and MB at a value > DL but < RL. The sample result
was <5X the blank values and will be qualified “J, B, B3".

Total Cyanide - Batch #197853 and 198863
The high concentration LCS's in both batches had %R’s (134/139%) > QC

acceptance criteria (81-125%). All sample resuits were non-detect with the exception
of samples 66189-028, -029, -033, -036, -037 and -039. These all had values > DL
but < RL. and will be qualified “J, A"

Hexavalent Chromium ~ Batch # 197692

Sample 66197-010 was received by the laboratory and analyzed after 2x the holding
time had expired. The sample result was non-detect, and using professional judgment
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.

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

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

ICP-AES — Metals Baich # 197718 (Samples 66189-021 through —040Q)
Silver was detected in the ICB/CCB at a value > DL but < RL. Samples 66189-021

through 25, -028, -029 and —031 through 040 were non-detect and will not be
qualified.



Barium and lead were detected in the EB, and chromium in the MB and EB, at values
> DL but < RL. All associated sample results ware > 5X the blank valuas and will not
be qualified.

ICP-AES-Mstals Batch # 199132 (Samgple 66185-002)
Barium, chromium and lead were detected in the EB at values > DL but < RL. The

sample results were > 5X the blank values and will nat be qualified.

ICP-AES-Metals Batch # 199969 (Sa 66197-011
Selenium was detected in the CCB at a value > DL but < RL. The sample result was
non-detect and will not be qualified.

Silver was detected in the CCB and 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/LCSD) Analyses

All Analyses: The LCS met QC acceptance critaria. No LCSD was analyzed. No data will be
qualified as a result.

Matrix Spike (MS) Analysis

All Analyses: The MS met QC acceptance criteria except as follows:
ICP-AES-Metals Batch # 199969 (Sample 66197-011)

The sample used for the MS was of similar matrix from another SNL. SDG. Na data
will be qualified as a result.

CVAA-H tch # 188713 (Sample 66197-014
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 replicate analysis met QC acceptance criteria except as mentioned above
in the summary section and as follows:

ICP-AES-Metals Batch # 199969 (Sample 66197-011)
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

CVAA-Hg Batch # 198713 {(Sample 66197-011)

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

ICP interference Check Sample (ICS)

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




All Other Analyses: No ICS required.

ICP Sersial Dilution

ICP-AES (All batches): The serial dilution met QC acceptance criteria.
ICP-AES-Metals Batch # 199969 (Sample 66197-011
The sample used for the serial dilution was of similar matrix from another SNL SDG.
No data will be qualified as a result.
All Other Analyses: No serial dilutions required.
Detection Limits/Dilutions
All Analyses: All detection limits were properly reported.
ICP-AES: All soil samples were diluted 2X.
All Other Analyses: No dilutions were performed.
Other QC
All Analyses: An eqguipment blank and a field duplicate was submitted on the ARCOC.There
are no “required” validation procedures for assessing a fieid duplicate.

No field blank was submitted on the ARCOC.

It should be noted that the COC requested that metals be analyzed by method SW-846
8020,

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

DATE:
TO:
FROM:

Fax; 505-29%-6744

Email: minteer@aol.com

MEMORANDUM

11/08/02
File

Linda Thai

SUBJECT; Organic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 606652, -53, -54, -56 GEL SDG # 66189, 66195 and 66197
Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation on the data review and

validati

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

Swmmary

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

VOC Baich # 197864
Trichloroethene had a RF (0.22) < than the specified minimum {0.30) but > 0.01. Sample
66195-001 was non-detect and will be qualified “UJ”.

SV — Batch 197857 (Sampl 1 3 and 025 though 04

1,2-Dichlorobenzene was detected in the method blank (MB) at a value > DL but < RL.
Samples 66189-022 and -023 had 1,2-dichlorobenzene values > DL, < RL and <5X the MB
value and will be qualified “U, B° atthe RL.

The MS/MSD had %R < QC acceptance criteria {75-125%) and < 40% for
hexachlorobutadiene and hexachloroethane. All associated sample results were non-detect
and will be qualified "UJ, A2".

SVOC — Batch 199631 (Sample 66189-021and -024)
No MS/MSD, LCS/LCSD or replicate was performed with this batch. As there is no measure
of precision, both associated sample resuits will be qualified “P2".

VOC — Batch 198215 (Sample 66195-002
Due to laboratory error, the MS failed %R for most spiked compounds and ail surrogates.
Several of the MSD compounds were < QC acceptance criteria (25-75%) but > 40% (see DV
worksheet). The MSD and the sample passed all surrogate recoveries. Using professional
judgment, the failing MS recoveries will not be used to qualify data. However, as there is ho
measure of precision, the sample results will be qualified “P2”.



SVOC — Batch 197643 {(Sample 66197-006)
The LCS %R for hexachloroethane (41%) was < QC acceptance criteria (75-125%).

The sample result was non-detect and will be qualified “UJ, A”.

The MS/MSD was performed on a sample from an unknown SDG. As there is no measure of
precision for the sample, it will be qualified “P2".

PCB Batch # 197833 (66197-007)
The surrogate (DCB) %R was < QC acceptance ctiteria (21-122%) but > 10%. The sample
results were non-detect and will be qualified “UJ, A1”.

HE - Batch # 198039 (Sample 66188-021 through —040)

The MS %R (54%) and RPD (43%) failed QC acceptance criteria (71-120%/<20%}) for 4-
amino-2,6-dinitrotoluene. All associated sample results were non-detect and will be qualified
“UJ, A2, PT".

HE - Batch # 198044 and 203606 (Sample §6195-002)
The sample was re-extracted and re-analyzed after the holding time had expired. Both sets of

results appear on the Certificate of Analysis and both sets of data will be validated.

Batch 198044: The LCS %R was < QC acceptance criteria but > 10% for tetryl. The
sample result is hon-detect and will be qualified "UJ, A”.

Batch 203606: The sample was re-extracted after its holding time had expired. Both
sets of results, QC summary’'s and calibration data are provided, All the re-extracted
sample resuits were non-detect 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 Analysis: The sampies were properly preserved and analyzed within the method prescribed
holding time except as mentioned above in the summary section,

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 # 197932, 197964 and 199064
Several compounds had %D > 20% but < 40% (refer to DV worksheet). All associated
sample results were non-detect and no data will be qualified.

SVOC — Batch 187857 {(Sample 66189022, 023 and 025 though 040)

The initial calibration had a comelation coefficient > 0.9 but < 0.99 for 2-nitrophenol (MSD 8),
2,4-dinitrophenol (MSD4) and 4,6-dinitre-2methylphenocl (MSD4). The associated sample
results were non-detect and will not be qualified.



The CCVs (instruments MSD4 and MSD8) preceding the samples had a %D > 20% but <
40% for several compounds (see DV worksheet). All associated sample results were non-
detect and no data will be qualified.

SVOC - Batch 199631 (Sample 661 21and -024
Seaveral compounds had %D > 20% but < 40% (refer to DV worksheet). All associated
sample results were non-detect and no data will be qualified.

SVOC — Batch 198215 (Sample 66195-002)

The initial calibration had a correlation coefficient > 0.9 but < 0.9% for 2-nitrophenol. The
associated sample result was non-detect and will not be qualified.

Sevseral compounds had %D > 20% but < 40% (refer to DV worksheet). All associated
sample results were non-detect and no data will be qualified.

SVOC — Batch 197643 (Sample 66197-006}
Several compounds had %D > 20% but < 40% (refer to DV worksheet). The associated
sample results were non-detect and no data will be qualified.

PCB Batch # 197835 (66189-021 through -040)

The CCV preceding samples 66189-037 through -040 had a %D > 20% but < 40% with a
positive bias for aroclor 1016. The sample results were non-detect and therefore unaffected
by a positive bias; no data will be qualified.

Blanks

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

VOC
Sample 66197-004 (trip blank} had a toluene value > DL but < RL. All associated samples
{66189-008 through ~015) were non-detect for toluene and no data will be qualified.

SVOC - Batch 197857, 199631 and 198215
Bis(2-ethylhexyl)phthalate was detected in the equipment blank (EB) (66197-006) at a value
> DL but < RL. All associated samples were non detect with the exception of sample 66189-

038 which had a bis(2-ethylhexylphthalate) value > DL and > 10X EB value. No data will be
qualified.

SVOC — Batch 197857 (Sample 66189-022, 023 and 025 though 040)
1,2-Dichlorobenzene was detected in the method blank (MB) at a value > DL but < RL.

Samples 66188-025 through 040 were non-detect and will not be qualified.

HE — Batch 198171 (Sample 66137-008

Tetryl was detected in the MB at a value >DL but < RL. The sample result was non-detect
and wili not be qualified.

Surrogates
All Anaiysis: All surrogate acceptance criteria were met.

internal Standards {ISs)

All Analysis: All intemal standard acceptance criteria were met.



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

All Apalysis: Ali MS/MSD acceptance criteria were met except as mentioned above in the summar
section and as follows:

V tch# 197
The PS/PSD was run on a sample of similar matrix from another SNL. SDG. No data will be
qualified as a result.

SVQC — Batch 197857 (Sample 66189-022, 023 and 025 though 040)
Several compounds (see DV worksheet) had %R < QC acceptance criteria (75 — 125%) but >

40%. Using professional judgment, no data will be qualified.

PCB — Batch 197833 (Sample 66197-007)

Oniy 500ml of sample was used for the MS/MSD (DF=2X). It is not known what aifect this will
have on the extraction procedure; no data will be qualifiad.

HE - Batch 203606
No MS/MSD was extracted with this batch. The sample had already been spiked in Batch #
198044 and all the %Rs were in criteria. No data will be qualified.

HE - Batch 198171
No MS/MSD was extracted with this batch. An LCS/LCSD was extracted and met alt QC
acceptance criteria for accuracy and precision. No data will be qualified.

Laboratory Control Samples {(LCS/LCSD) Analysis

All Analysis: The LCS/LCSD acceptance criteria were met except as mentioned above in the
summary section and as follows:

VOC - Soils and Waters
it should be noted that no compound was associated with intemal standard 1,4-
dichlorobenzene-d4. No data will be qualified as a result.

SVQC - Soils and Waters
it should be noted that no compound was asscciated with intemnat standard perylene-d12. No
data will be qualified as a resuit.

HE - Batch 188044

The LCS had a %R slightly < QC acceptance criteria (79-123%) for 4-amino-2,6-
dinitrotoluene (74%). The MS/MSD %R was in criteria, and 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.

PCB: All confirmation acceptance criteria were met.



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

Other QC

VOC: A trip blank, equipment blank and a field dup were submitted on the ARCOC. There are no
“required” criteria for assessing a field dup. 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 dup were submitted on the ARCOC. There are
no “required"” criteria for assessing a field dup. No field blank was submitted on the ARCOC.

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



Analytical

Quality Associates, Inc.
616 Maxine NE

Albuquerque, NM 87123

Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM
DATE: November 14, 2002
TO. File
FROM: Linda Thal

SUBJECT: Radiocchemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 6056562, -53, -54,-55
GEL SDG # 66189, 66195, 66197 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 acceptabie and QC measures appear {0 be adequate. The following sections
discuss the data review and validation.

Holding Times/Preservation

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

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

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

Matrix Spike (MS) Analysis

The MS/MSD analyses met all QC acceptance criteria with the following exception:



Batch # 198970 Sample 66197-012
It should be noted that the sample used for the MS/MSD was of similar matrix

from SNL SDG 65919.
Laboratory Control Sample (LCS) Analysis

The LCS analyses met all QC acceptance criteria.

Replicates

The feplicate analyses met ail QC acceptance criteria with the following exception:
Batch # 198970 Sample 66197-012

It should be noted that the sample used for the replicate was of similar matrix
from SNL SDG 65919.

TraceriCarrier Recoveries

No tracer/carrier required.

Negative Bias

All sample results met negative bias QC acceptance criteria.

Detection Limits/Dilutions

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

Other QC

An equipment blank and a field duplicate was submitted on the ARCQOC. There are
however, no “required” data vaiidation procedures for assessing 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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1 [71-43-2 benzene 0.50 [V I 17 X
1 175274 bromodichloromethane 0.20
3 |75252 |oromoform 0.10 \
1 |74-83-9 bromomethane 0.10 N
1_[75-150__|carboa disuiide 0.10 N
1 {3633-5  |carbem tetrachioride 0.10
2 |10850-7 |chlotvbenzeme 0.50 vl w1 v h
1 [75-00-3  lchlorocthane 0.01 3 1 N
1_|6766:3__ }chloroform 0.0 i Y
T_|7487-3 _ [chloromethans 010 } v 1 1 v -7 A
1_|10061-61-5 jes-1.3-dichloropropene 020 ] - 19 Y\
1 (124481 |dibromochlotomethane 0.10 { v N\
7 [100-41+4_ Jetiryibenzone 0.10 " N
1 _[7509-2 | metirylene ciforide (10xbik) 1| [0.01 v v | v X
2 1100-42-5  [styremo 0.3¢ K
2 1127-18-3_ Jieirachlorosthene 0.20
t 108883 [sohuenc{ 10X01K) 040 vl IRY4 Y4
7 [10061-02-6 |trans-1,3-dichloropropene 0.10 ~ 273
79016 __|trickloroethene 030 e 7 1T V1 \\
750014 |vieyl chloride 0.10 v N
2 11330-20-7_[xylenealtofal) 1030 T N
Psy = 4 2= DiCAiors efhont | \
Zans-l 13- Diifrce) i
Comments: Notes: Shaded rows arc RCRA compounds.
Reviewed By: Aol Date: /). 07.03
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NS # dofd

Volatile Organics -5 Page 2 of 2
Site/Project: AR/COC #: 6056 5’&} -5 3/ ~Sly  Batch#s:
Laboratory: Laboratory Report #: # of Samples: Matrix:
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260)
' IS 1 IS 1 IS 2 IS 2 1S3 IS 3
Sample SMC 1 SMC 2 SMC 3 Area RT area RT area RT
/I‘V C{/ r et //
//
/
//
SMC 1: 4-Bromoflucrobenzene IS 1; Fluorobenzene Comments:

SMC 2: Dibromofluoromethane

SMC 3: Toluene-d8

IS 2: Chorobenzene-d5
IS 3: 1,4-Dichlorobenzene-d4

Summary | Boxs 199937, /89 - 00/ M 0a0 Soif
/92 %« e/95 - OO} Jo:/
/99054{ Lo /987 - 90/ - A8 o /-3’// <A O
204 - 78 v KB ”O
o5 78 SA - Cwt9 - gar 4hew - 007 "o
Goy 78 pyg-Sh . SYBT T00g S —ois ol T
gos 78 . sA (eiB9 - pre Fhru -0 66795 - ooy

AMD




H

WJ  1op & Soils
Semivolatile Organics (SW 846 Method 8270) Page 1 of 3
Site/Project: __ D39 Soi/ Jampffq ARICOCH: 0S5 48 ~§3 -54, ~% LdorstorySampleDs: __ 66789 - 0o/ vy -04®
Laboratory: LRA Labarazory Report #: L6 /89 bi /95 o 6as/F5 - @GO"“
Methods: S -But__ BoTOC P o 2.
encd — &ay -
# of Samples: o/ Matrix: 50//L Batch#s: /#2857 s 9913/ /98¢ .
‘ Calib QS F 7] Gle/TT
Catib. RSDI‘ cev Field aﬁ{' Fleid |GG o
iS|BNA| CAS # NAME M itercops] RE | “pt | %D |Method | ¢ |, cop| CS | ws |mso| M Dup B s %o | o ,
>4 0% ! 5,5‘3, “F @
r 23| P8 oSS, o 2| D1 6) ot b3l as 3
2 | BN [120.82-1 [1,.2,4-Trichlerobenzene b.20 N Aviev dvle v b A sl v 1 v I wva | [V
1 | BN ]95:50-1 |12-Dichlorobeazenc 0.40 TN T ITT Tk ]
1 | BN |$41.73-1 |1,3-Dichlorobenzene 0.60
1 ] BN 106457 |1.4-Dicklocobemzere .50 B vl v g v Y
3 1 A {95984 1345 Trichlorophenol 0.20 v i v v b it by ul
ﬁ A l82062 |1.4.5-Trichlorophencl 0.20 ! WLV L v e e o m
5 [ A |12083-2 [2,4-Dichlorapheool 0.20 [
2 [ A 105679 [24-Dimethylphonol 0.20 ) L 70,5
3 [ A [5128-5 [2.4-dinitropbenol 0ol 7 Lyy o
3 | BN |121.142 |2 +Dinitrotoheac 020l/ 1/ 71V ¢ o L Bzl viv b g i !
7 | BN {606-20-2 |2,6-Dinitrotoluene 0.20 i
BN (91587 [2-Chloronaphthalens 0.89
1 b oA (95674 [2-Chiowophencl 0.80 0w v v v L sg
BN (91576 (2-Mothymaphthateno 0.40 [ R i
1§ A 195487 [2-Methylphenol (o-cresol) 0.70 | { ! v v 2 ko A a
3 | BN [88-744  [2-Nitrouniline o1}y AV A LY
2 [ A [88755 [2Nitrophenol ot Y f’.ﬂ%" :
5 | BN [91-94-1 [3,3“Dichlorobenzidine 0.01{, | {
3 | BN 99092 |3-Nitrveniline 0.01 v Y, b i
4 | A [534-52-1 |4,6-Dinjtro-2-metiylphenol IRVIFEEY NI
4 1 BN [101.55-3 |4-Bromophenyiphenyiether 0.10 | ] Al 1
37 | BN [7005.72- [4-Chiorophesyl-phenylether 0.40 (xS
7 | A |59-50-7  |4-Chiorp-3-methylphenol 0.20 vl v v 1V VT
> | BN [106-47.8 [4-Chloreniline 0.01 T Av
1 | A 106445 |4-Mettrylphenol (poresal) 0.60 v ]
Comments; m,p - Gt _1__1, L .L_l__ JERAEE shﬁwy-nsguw‘m § vl - - *i;-ff::z "
Reviewed By: KLl Date: 2. 0f 41> D LIEW
/ 359y
msp g A% mon
SR qa-3% (xd. d¥) SR 3T-po 820



WS o} a Sof}s

Somivolatile Organics Page2 of 3
Site/Project: ARICOU#: _60Y bid, ~S3 -S4 - St Bach#s
Laboratory; Labaratory Report #: # of Samples; Matrix:
’_ Callb.
| T Min. o repr | S Hathod Lcs ms | T equip. | Field o ov  foor
BNA] CAS # NAME (I}- RE Intercept <2R"r Blanks LCS|LcsP REB MS | MSD RPD 2!;% Blanks | Blanks % 1 oty
L AR A PR R T 23
3[aN [100016  (4-Nitroaniline  /loot AV A SR vl v | e W v
314 (100027 4-Niwrophenol [o01 » ] viv lviesl v - 75,2
3BN [83-3290  |Acemphiisene 0.90 VARZA N av 4,_ ViV N
3| BN {208968  [Acenaphthylene 0.9
4} BN |120-12-7 |Antivacene 0.70
s} BN {56553  |Berza(ayenthrarene 0.50 {
5| BN [50-32-8  Bewo(apyrene 0.0
BN [205-592 |Bezo(b)fiuoremthens 0.70 I
BN {19134 |Benzoigh.iperylens 030 |/ B !
5] BN 207085 [Beczo(iguoranthene 0.%0
BN 111911 |bia{3-Chlorocthoxy)methane | | |0.30
U] BN fLEldded  Jhin2-Chiloroutisylyether 0.70 ~ & "
1] BN [l0g60-1 [bis(2-chlorvisopropylieter [ | |0.01 | v
“PN-8N.{117.81-7  |bis(2-Ethyihexylypiithalate 001 |/ v |/ 38T
s| BN |s562-7  [Buwylbenzyiphthalate .01 v
BN 85748 |Carbazole 0.01 ) . 1%
s| BN {21801 {Chryscoe ar0 | T o
5| BN b3-7031  [Dibenz{a hjanthracenc o8 1/ /W sk
1 BN [132-649 [Dibemofisran 0.0
3| BN |ga662  [Diethyiphihalate 0.01
3] BN J131-11-3  |Dimethylphhalats 0.01
4] BN |84742  [Dinbutyiphibalate 0.01
Is| BN l17840 |Div-octylphitelace 0.01
4] BN | 206440 |Fluoranthene 0,60
3| BN [8673-7  [Fucmms oso [% v,
4| BN | 118.74-1 |Hemachlorobeazene 0.10 v v v sl ezl
2| BN [87-683  |Heciorobutations 0.01 el vivie sl s
3l o {17474 [Hexnchiorocyclopentadiens 0.61 ¥ e i
1l BN [7-72.1  [Hemechioroctbane 030 [T v v v | wh/
Comments:

B2l



Wo Jop d sok

Semivolatile Organics Page 3 of 3
Site/Project: ARICOCH#:__ LS & Sd — 53 -5k~ 5k BRachis
Laboraiory: Laboratory Report #: # of Samples: Matrix:
Catib.
Calib. ccv Field e | Cov
Min. | re | BSDI o [Method LCS | LCS Ms Equip. | Field
S |BNA) CAS ¥ NAME T RE |mercent R Blanks|““%| ‘w | rep| M® |MSD) gpp | DUP | Bjanke | Blanks|% 0 | /02
S8 | 20%! neot
! 7 099 16|, 2 21 2 13 1y _3p 3 ) o) 2
6 | BN [193-39-5 [indeno(L23cdpyrene |~ Jos0 o ANV ; v v v /
2 | BN [78-59.] |[Isophoront 040 [ B
2 | BN [9120-3 [Nepothaleno 5.7 I
2 1 BN [98.95.3 |Mitrobenzens 0.20 v v it Whe S8 v Ak 7 e
4| BN fss30¢ [Py weediphenylamine 001 v
1 | BN J621647 [N-Nitroso-dicpropylamine |, - 0.50 I L1 v v /] 3 ]
4 | A (87865 |Petachiomphenol nos [/ VTV | v s al v l:j NS
4 | BN [85018 |Phenambrene 0.70 [} | ] l
1 | A |10895.2 {Pneonl 030 ] 1 v v ¥ VY v a9k | |
5 | BN |129000 |Pyresc 060 |/ L/ I v W b BB
D/ phoasy/any, VARIvaIN
L0y /d
Surrogate Recovery Outliers _ oA LA
Raxs | Sample |SMC1 SMC2{SMC3)SMCA|SMCS[SMCS|SMCT sMCs|  Comments /37857 . m& /42 Yektorp buagers 7 =
Llal Ny, Ahnad, 2.
798 S [garec- mg g | /72 /8 I £ ol NA A ™ *“.ezha SA - odl =0T FOL LRA
262 (i L4 Dnibgphenit. 37-140 '
hd z mMe . PR N LN aLL40 pe g by L TSy \.&
Jawmp e (& MO 1 rimemo] - ® Ay Wi Her ~ ere VI, A,
Y Athlyreesions b < g%
o) errur, M0 8 ¢y Mgoy Cw 2.0/ 921 oz
SMC 1; Nitrobenzene-45 (BN) SMC 2: 2-Fluorobiphenyl (BN) $MC 3: p-Tarphenyhd14 (BN) /13004 10 07) 1230 1307 g
SMC 4: Phenol-d6 (4) SMC $: 2-Fludrophenol (A) SMC 6: 2.4,6-Tribromopbencl (A) - -
SMC 7: 2-2-Chloropbenicld4 (A) SMC §: 1,2-Dichlorobenzens-d4 (BN) @ /1] VoM s TReT TRy
Internal Standard Qutliers ME08 co /332§ /352 /o9
Sample 15 1area] 18 1.RT (16 2area| 1S 2.RT [18 S-wreal I8 3.RT (15 d-area| 15 4RT |16 S-area| 15 BRT [is S.area] I8 6.RT
_ntf omeT ift.f’ﬂr i
]
—l-‘—-—-’_ T
-4--"”—'._‘—.—_'-7 .
TPTT—. A 79805 0 AN MS A ePO A
15 1: 1 e-Dickirobenzene-d4 (BN) 1S 2: Naphshalene-d8 () 1S 3: AceraphehenedlOBN) L/ as (€ fa o
15 4 Phenathreoe-di 0 (BN) 18 5: Chiysene-d12 (BN) 15 6: Perylene-di2 (BN) MO 8 baden (D olnf'/"';sp&u& FPELS ~ a4y YO i :
o . Ay
- AN aae ME forid
B-22 A e angd. M Jorlares 3 / Ks‘qu MJ‘('-))

Qb buna K Anb,  oagr
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Semivolatile Organics (SW 846 Method 8270)

Site/Project:_D 30 Joy) 55@#”? ARICOCH: _ 60854 5a - §3 ~54 ~Fb Laboratory Sample IDs:

Page 1 of 3

66197 — 006 [e8)

Laboratory: CRA Lahoratory Report #: e6/97
Methods: Sb)- BHe  BI70C
# of Samples: / Marrix: dari Batch #s: SO 3

T {min, g [ o | Method LCS ms | Fio ) Equip. | Fled
5BNA| CAS # NAME € | [ltorcent R Blanks | 09 |195° | gpp | M8 |MSD|gpp | DUP- | Blanke | Blanks

»as | T a0,
2 | BN [120-82-] |I.24-Trichlorobenzene /jo20 v | v v v L A
1 | BN [95-50-1 |1,2-Dicklorobenzene 0.40 L N\
1 | BN |341931 {1,3-Dichlorobenzene 0.60
1 | BN [106-46-7 |1,4-Dichlorobenzens 0.50 V/
3 [ A (95954  [2.4,5-Trichlorophenol 020 v N\
3 | A [93062 |2,46-Trichlorophenol 0.20 v N
2 | A 1120832 |24-Dichlorophenol 020 N
2 | A 105679 |2 4-Dimethylphencl 0.20 N\
3 | A (51285 24dinitrophenol oot | 1y
3 | BN (121142 [2,4 Dinitrotoluene 0.20 v
3 | BN [606-202 {1,6-Dinitrotoluenc (020 N
3 | BN [91:58-7 |2-Chioronaphthalens 0.80 Y
I [ A [95578  {2-Chlorophenol 050 v N\
2 | BN (91576 [2-Methylnaphtialens 0.40 N\
1| A [o5437  2-Metiylpionol (ocresol) 9,70 W AN
3 | BN {88744 [2Nhrosniline 0.01 N\
2 | A [ss75s  {2-Nitrophesol 0.10 N
5 | BN {9194-1 [3,3Dichlorobenzidine 0.01
3 | BN (99092 [3-Nitroaniline 0.01 N
4 | A }534-52-1 [4,6-Dinitro-2-methyipbenst 001 N
4 | BN |101-43-3 J4-Bromophcaylphonylether 0.10 N\
3 [ BN [7005-72-3 [4-Chlorophenyl-phenylethar 0.40 IN
2 | A |59-30-7 |4-Chloro-3-methylphenol 0.20 v \
2 [ BN [1064748 [4Chiorouniline 0.01 N\
1 | A [10644-5 {s-Methyipbenol (pcresel) 0.60
Comments: m,p - Cresie v Notea:  Shaded rows ws RCRA compounds:
- —— ey -l
Reviewed By: M/ [/U‘.UL Date: _//. JI. O

B-20
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Semivolatile Organics Page 2 of 3
Site/Project: arcocs:_ 60368d-S3 -S4 -Sb pueh s
Laboratory: Laboratory Report #: # of Samples: Matrix:
Calib,
T Catib. RSDI- ccv Field
HBNA| cAS # NAME MIn imercepd| RF | “pz | %D |Method), o)y cen O3 ms | msp | MS Oup. poulp. | rlele
o5 | ST 1 a0
3|BN |100-01+6 |4-Nitaniline oM v vl Na
(A }100-027 |4-Nitropheno! 0.01 o\
I[BN (83229 |Acenaphthene 0.90 L
3| BN |208-96-8 |Acenaphthylen 0.90
4] BN [120-12-7 |Anthracone 0.70 \
s| BN [56-55-3  |Benaoajantiracene 0.80
6| BN 150-32-8  [Betn(m)pyrene e S
BN [205-992 |Benzo(b)ucranthene 0.70 | I \
16] BN [191-24-2 |Benzo(ghierylens ose | 1| o [ 4t
5| BN [207-08-9 [Benzo(k}fuomnene 0,70 v
21 BN [111-91-1 |bis2-Chlorosthoxymethane | | ]0.30 N
1] BN [11144-4  [bis2-Chloroetirylether 0.70
1| BN J108.60-1 {bis(2-chioroisopropyiether | | |0.01
5| BN 117817 |bis(2-BoryihexyDphtiatate oot | o S \
5| BN 185-68-7 |Butyibenzyiphthalate 0.01 N\
BN (86748 |Carbazole 0.1
s BN j21801.9 Chtysenc 0.70 \
BN B3.703  |Diben(a hjanthracens o | v [ v 435 N\
3[ BN [131-648 |Dibwnzofuran 0.50 \
3] BN [§4-66-2  [Dicthylphthalats 0.01
3 BN |i3i:113  |Dimethytphthalats 0.0}
4] BN [84-742  [Di-v-butylphthalsic 0.01 \
6] BN §17-84-0 |(Di-o-octylphthalate oot { /1S \
4] BN | 206-44-0 |Fleoreathene 0.60 N
3] BN {86737 |Fluorme 0.90
4] BN | 108-74-1 |Henschloroboazene 0.10 S \
2| BN {87683  |Hexchlorobutadiene .01 o N
3| BN [77474  {Hexachlorocyclopentadiens | | 0.01 N\
1| BN [6772:1  [Hexachiorethane 0.30 i Wb
Comments; A/
K7~ 97 %)




YA dopd KL
Semivolatile Qrganics Page 3 of 3
o Protect: : g, ~53 ~SYy - :
Site/Project: AR/COC H: _@&,Sif_ Bt q’ M2 Batch #s:
Leboratory: Laboratory Report #: # of Samples: Matrix:
| | Min calb | Copi Yo IMethod| | Lcs | Les ms | T8 Equip. | Fleld
I3 [BNA| CAS # NAME T g fimtercept R? Blanks|“OS{ o {RPD| M® {MS0igpp | DUP {pianka | Blanks
T 2w
0.99
6 | BN {193.39-5 |Indeno(1,23cd)pyrene |1/ [0.50 N v v W NA
2 | BN [78-59-1 {lsophorone .40 ] i [~
2| BN [91203 [Napitalene 0.70 R
2 | BN [98-95.3 |Nitrobenzen 0.20 , N
s | BN lg6-306 ﬁ')"’i""""’“’b"‘y"mi“" 0.01 \\,\
| BN [621-64-7 |N-Nimose-di-propylamine 0.50 " RN
4§ A 87-36-5 |Pestachiorophencl v~ (008 v SN
4 | BN [B5018 |Phenanthrene 070 .
1 1 A (108952 [Phenol = Va N
5 | BN [129.000 [Pyrene 0.60 v
D) phtaat JOpms |
7 i N N {
Surropate Recavery Qutliers .
Sample |SMC1|SMC2|SMC3I|SMC4|SMC5|SHMCE{3MCT{SMCS Comments: /’ywaom o™ QL §atrany - npf 0n AL
A eCrin e - o
v — - MHAN S eonse fosls ACS. < ower 3%
,..-__,_u—'—"‘J""—-’ NO ¢ UJ}'J
s A

SMC 1: Nitrobemzene-d$ (BN)
SMC 4: Phenaldé (A)
SMC 7: 2-2-Chlorophenol-d4 (A)

SMC 2: 2-Fhuarobipbenyl (BN)
SMC §: 2-Fluorephenol (A}

SMC §: 12-Dichlorobenzena=i4 (BN)

SMC 3: p-Terphenyt-d14 (BN)

SMC 6/ 2,4.5-Tribromoptiancd (A}

M3 frd0 paaarm,{, . sawgle  frem

15 1: 1, 4-Dichlorobenzese-d4 (BN)
18 4: Phepathrene-d10 (BN)

18 2: Nyphthaiena-1g (BN)
18 5: Chrysemed 12 (BN}

IS 3: Acenuptrthene-d10 (BN)
1S 6: Peryiens-d12 (BN)

B-22

NeR | (ppe. rame.  Sedes

Internal Standard Quéliers
Sample IS 1-arval IS 1-RT {IS 2-area IS 2-RT |IS 3-ared! IS 3-RT |16 4-arsa] 18 &RT IS Batrea! IS E.RT |Is 6-arvaf IS §.RT
/i (ReT A L T Ubingy e
[ ——— — ] Previced. . o
o Precs fiow,

Ratngy, 06 X e/wuf%

No  AecutX

d'?[,u}u AL hOLsre.

/i
Hﬁ; /s

dhar  ACS

Rl Aekact roeitone.




WE /op 3o/ s

PCBs (SW 846 - Method 8082)

Site/Project; 033 Seif Jamp/mwcoc# _60563Q T3 =5k St Laborstory Sample Ds b 1829 - Ox/ A ~ox0
Laboratory: LA Laboratory Report #: &7 (o 6645’? 4695 bt/ TT ~ Oy o
Methods: SG) . 846 Bosa D! &
# of Samples: 2/ Matrix:_ S0 /74 Bachds: /97825 [~ M -040) /97832 T [ &4/75 o)
T r— e ——A A iy . — ‘ B
T Ccallp cov Lca M8 | Flaia .
CAS # Name |C|intercept| RSO/R' | op | MOd | ch ican| RPD | M8 | MsD [ RPD |pup. [ QUi | Flld
RPD
3 L <20%(0.9%)/ W% 3l / L1 2 120%1) &/ 120%goc Jo
12674-11-2 |Aroclor-1016 a |y v ivr vy v Na A YA
11104-28-2 |Aroclor-1221 et v v h
11141-16-5 [Aroclor-1232 s v b
53469-218 |Aroclor-1242 Y ¥ v v =
12672-29-6_{Arocior-1248 v v -
1097-69-1 [Aroclor-1254 L v Y v
11096-82-5 | Aroclor-1260 VAR VA2 A A N VR YA
i § o
Sample aMc 8MC RT Sample SMC SMC RT anm® oo pmao//y $i
nﬂ"p __o-——"_'_"-_f.—
\ \vJ —’_—.‘___,__J
—
Confirmation
Sample CAS # RPD > 28% Sample | CAS# RPD > 25%
ral > ]
S LA
[l
-
Reviewsd By: ALt Date: /. /.00




W a of o A8 F;
_ PCBs (SW 846.- Method 8082) _
Site/Project: D39 Jo)/ Jﬁn‘)'p/%q_ AR/COC #: j@s'éa‘a} =£2 =« - Slaboratory Sample s: 66797 - O0 7 ;6@)
Laboraery,_ G~ 4 Laboratary Report #: bLr 97 ,
Methods: S ghe O8I :
# of Samptes: / Matrix: Aguenuy Ruchis /272833
Cailh Lcs MS | Fiewd
CAS# | Name [Clmucept| RED/R' | op | poenod | ics |Lcap| RPO | Mo | wsD | APD |pup. | EIUE. | Flekd
L 1 b arRioee| 2% 30% T
12674-11-2 |Aroclos-1016 VA v [ W & N\ va
11104-28-2 |Aroctor-1221 % AN
v
v v [\ o~
v v AN B
v - N\
v v v v vl vl N
Sampls SMC SMCRT Sample SMC SMC RT Comments:
% REC % REG
64/92- 007 o OB D FAYE
Set) ~ s Bha ]
) >fo°.gT
Conllrmation
Sample CAS # RPD > 28% Sample CAS # RPD > 28%
VR
_/"—’"—‘ﬂ'
]
_—-"""“-r
_.e'/.—;-
T

Reviewsd By:

yon

Date: /. /0

——




High Explosives (SW 846 Method 8330)

site/Project: O _Soy/_Samplng  ARICOCE: 605652 -S3 =54 ~3b Laboratory Semple Ds: _66/89 - 8/ Sy - Oue

&
Laborajory: GEA Laboratory Report #: é&a/@‘?} 2 IA0N 66735 - Coa (D
Methods: Jb- Bib  EI50 . @ )
# of Samples: Y Matrix: A?uq{éi Jos/ Batch #s: /2037 s PEON A 1R 203G,
1 Curve | CCV Mothod LCS M35 [ Flad, Equip. Flald
chaw NAME 5| intercept %0 aianks | tcs | tcam | RPO | me | MSD | RPD | Dup. | Blenks | Bilanks
L ;99 el 20%a], U / 2 20% |/ als 2] 20%] RPD U - U
2691410 | HMX R LAY a2 v v Y v v VA
121.82.4 | RDX ] I ' B !
99-354 13,5-Trinitrobenzenc i | i !
55.650 1,3-dinitrobenzene i [ I [
9805-3 | Nitrobenzone ] ek 2t ) !
479-45-3 Tetryl k-
118-96-7 2.4 Getrinitrotoluene 1
35572-78-2 | 2-amino-d.6-dinitrotoluene (14-/23) {(f1=11d} o
1944510 | d-amino-2 S-dinitrotoluens 18 T | 43
121-14-2 2,4-dinitrotoluene | | hs L~
606-20-2 2,6-dinitrotoluene
88-72-2 2-pitrotoluene
1 99-99-0 4-nitrotoluene |
99-08-1 J-gitrotoluene ) [
78-11-5 PETN
EQH'": z02bob NQMJ/MJO No G
Sample | SMC%REC | SMCRT Sample | SMC%REC | SMCRT Commeft8 — £6/97 - 00 dnd  SareA VT, 47 M,
IV O — —_— &3 oy T iCs
T Bakh i 19ony  Tekey! U, A 4 amine
—_— Ay ’ 14.3 /” 30 Mo Q
" Confirmation P . 108039 2 208 UF Az Ay
Semple | CAS# [ RPD>25% | Sample cAS# [ RPD>28% | o KA §-amiie | SV g
e
Sollds-to-aqueoas ¢ogversion:
mg/kg =K/ g: [(ng/g) x (sample mass {g} / smple vol. {ml}) x (1000 m! / 1 itex)] / Dilution Factor =g /1 Reviewed By: WL{M Date: /i a3

B-17
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\ ' High Explosives (SW 846 Method 8330)
Site/Project: 033 01) Jamplhg  ARICOC#:_6086 52 83, = &% -5 Leboratory SampleDs: 66 /97 ~008

Laboratory: @ A v Laboratory Report #: b3 7

Methods: JW- 846 8330

# of Samples: / Matrix: ___Rg teouy - Baich#s: _ /98/7/

7
7 Curve | CCV | Nethod LCs M5 | Fied. | Equip. | Fieid
CAS# NAME 1] intercept | R %D Blanks | LCS | LCSD | RPD | M3 | MSD | RPD | Dup. | Bianks | Blanks
L 99 20% 1] 20% 20% | RPD U U

2691410 | HMX e N o W v 1 v VA
121-82-4 RDX i : N
99-35-4 1,3,5-Trinitrobenzene = ~
99-65-0 1,3-dinitrobenzene N
98-95-3 Niu'ob_cn__mnc
475-45-8 Tetryl {.08/8 JH. N
118-96-7 2,4,6-trinitrotoluens - V'
35572-78-2 | 2-amino-4,6-ginitrotoluene
1946-51-0 | 4-amino-2,6-dinitrotoluene N
121-14-2 2 A-dinitrotoluens N
606-20-2 2, 6-dinitrotoluene
88-72:2 2-nitrotoluens N
99-99-0 4-nitrotoluene ’ N
99-08-1 3-nitrotoluene N,
78-11-5 PETN

Sample | SMC %REC | SMCRT Sample | SMC %REC | SMCRT Comments: o M M0 ACSJACSD vies
I OYT A C 4-"""'_'—_—-_.—""—_- AT LAl pﬁeo&o n'
it
Confirmation
Sample CAS it RPD > 25% Sample CAS ¥ RPD > 25%
-.. /(V C‘ﬁf_«/ﬂ' N 4_-_.-_"_________.__-
P ————
Solids-to-agueous conversion: %’/ M
mg/kg=pg/g: [(1g/g) x (sample mass {g} / sample vol. {ml}) x (1000-ml /1 liter)) / Dilution Factor = pg/1 Reviewed By: Date: //_ 2. 0a
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Inorganic Metals

, , -0/
Site/Project: DIS_ Jo1/ Jampbv«ry ARICOC#:_ 0545 ~I § -5y -5 Laboratory Sample Ds: __ 446/ 8 9 33+ thry - Owo
Labotatoty: GEA Laboratory Repart #: L6789 28
Methods: _ W)~ B 6p/Q (TP AES) T4) [Hg)
% of Samples: 20 Matrix: J o4 Batch#s: /9766 /{’f?} /$IWE S IF)
CAS & LH,Q‘ Uﬁie' AHH QC Element A ‘;f/? 1=
Anal . Method LCSD MSD | Rep | 3cs | Serisll Fid 4 plh | mew
¥t )| ov | cov | e | cos Btoks | L€S | Lesp | Pon | Ms | omsp | pan | pER 1 22:- j,;% Bigaly | Blala
7429-90-5 Al v el
744039588 | o |\ v W N vl v | Aer LZRNT:Y N [V v 1 Ty
7440417 Bo 1
T400-439Ca [ o | v | v | v v v % I\ I Y | VA vz o
7440-70-2Cy i T
T40413Cr | SV VT v [ Jva0aT] v | % ¥ | v v | ST s ] 83198
7440484 Co \ 1
7440-50-8 Cu A A
7439896 Fe Y A
7439954 Mg | |
7439-96-5 Mn 1 \
7440020 NI \
T440-09-T K.
TaH-224 v v | 123580301 o v Ve Al v ova v v
7440-23-5 Na \ 1
440622V 1 1
7440-56-5 Zn 1 1
\ \ P LAY -
TASSEIP | v | v | v v v v A v ) Ll xv] /9%
77824928 | v | v v W v v Y v \ T wa | v 3
TR VA TR IR VN RV Y 1 VT L I VA W v
7440-36-0 Sb \
T440-280 TI \\ \\
7439976 Hg | v i v v I-. I&LJ v v e Ha vl 7
Cyanida CN

Notes: Shaged rows ars RCRA metals. Solids-to-squeous towversion: mg/kg=pg/g: [(1g/8) x (semple mass {g) / sumple vol. {mi}) x (1000 mi /] liter)] / Dilutian Factor = ug/1
Comments: T2 4¢ ) X Slongard. }kf &u:}.'\,

/9 Soal g/l 2 /2 (%10 Reviewed By: AL sl Date: /) /. OR
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| Inorganic Metals
Site/Project: D §$_Souf ijp_j_@_ AR/COC #: -3 -5 - Laboratory Sample s ___ (6 /95 ~ (03
Laboratory: _( £ 4 Laboratory Report #: L 2es
Methods: _ SG-G46 TN (Hg) foro (Iw-9es)
# of Samples: / Matrix: Sy / Bach#s: /99 FRL Q:g/) /9973 fj{ﬁhﬂ E,JJ]

CAS ¥ vo . QC Element

Analyte

L3 LT Ui
msp | R ] Serisl | Fld ”;p‘

RFD | RPD

Method LCSD

. Fied | £€
TAL] Iov | Cov | B { cCB | pe it LOS | LOSD | ooot [ MS | MSD

Dlio- Eq
ing | mp | Mg | maws | g,
~ ) M
L 43S 1S gl
A

TAZ-HLS Al Ll N R
744039388 | o | v [ . o v WAL T
T440-41-7 Be 1
7446439 Cd
7440-70-2 Ca
7446473 Cr | I~ vt L7 [V Ve Ve v
T440-454 Co
7440-50-8 Cu
24388945 Fe
7439084 Mg
| 7435-96-5 Mo
7449020 Wi
TAA005-T ¥,
TapriiAag | -1V e v Vs Ve
7440235 Na
7840622 V
TH40H6S T

N
K.

fadss

K
N
N
<
S
K
<

YA v v

\
3\
\ RV Vs v . 9ig A 530010
N L
4
\
Y

SRR EE
N

A
AV

AT

41

i~y
LT

T439-92-1Fh | 1
118249280 |
THAOIR2AY | .-
7440-36-0 Sb
7440284 T1

Ry B A VA | YT E-o :Jll/ v W A vd
Cyanide ON

S

195 9% do /e,

il
e

AN
KN
NOEAY
kKR
RS
KKK
11
NER
K<
<K
<K

i Aﬂwr“f"‘

1]

Notes:  Shaded rows are RCRA mests, Solldv-to-agqucons coaversion? mg/kg=pg/g: [(hg/ g} x (saraple miss () / sample vol. {mi}) x (1000 md / 1 liter)] / Dilution Factor = pg /1
Comments: 700 A€y X JSorh

Soyi prep: }j S Foml Reviewed By: K/ML Date: /4. /2. 02
wly s gt (xm)

ICRJCLB Ve sa sx DA ='7,83"

B-14
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Inorganic Metals

SiterProjeet: 2808 Jo/! Jahfp/lnq ARICOCH#: 503 bsaz-fgi-ﬂ, -5 Laboratory Sample IDs: 66L/97- 04
Laboratory: GAA Laboratory Report #:
Mcthods: S0 '5&&3 Wwoll { e RES } 40 { !ﬁ } i
#ofSamples: / Matrix: A JULOUs Batch#s: /@994 9 (7P 9827 / /%17)
g .
CAS &/ vall e #4/2 QC Element Ic;ﬂf
Sertal | Field ,
Anatyte | o | v | ooy | ucs | con | ekt | ues | o | B0 | ws | e | US| B | B0 ) Dan | B | mee |7 fae
toa RED Yo X3
7439-30-5 Al VA N a 4
744039388 | - | o | - o Lpppas] 7 [V VY v | v ] L0048
7430417 Be 3 A A 78
74039 CL | o 1 V7 v 7 w by oL\ At vl Al N
7440902 Ca \ V- N
THATICr | o | 1 |V V- 1oy [-0o0ge7il v/ Lo\ v i\ wal o [ wa ool - opuBRS
T440-48-4 Co \ A .J £ g
[ 7440-508 Cu L ) ]
7439396 Fc \ Y
T439-354 Mg \ AN
7439-56-5 Mn AY
T440-02-0 Ni A
T40-09T K A o
TAW24Ag | o | V2 | o ([e003] el | 2008 o \ s 1 Nal v | _~a S L 1813g8] goxay UJ 5,
T440-23-5 Hn T v N S=
THD522 ¥ \ o
7440666 Zo ) v
A | 0
TABIZAPY | - vl o | v |1.95 |+ g0as9| \ 2 I R .7 A -c?D‘L__-_c;'_Z»z_,éPr J8
TIRI A0 28 | |~ i s 3w 13 N Vs VNl Al o1 WA 3 L DiH 33’ 7
T3z | L1 1 Vv | v | o v v v v | wa N ™~
7440-36-0 5b Vo A .
T440-28-0 T1 ] ) 1 \\_s OVQ
aesiedlg | 1 S IV S v v v \ A
Cyattide CN
Notes: Shaded rows are RCRA motsls. Solids-to-aquenus eonyverslon: mg/kg=npg/g: [{ug/ g} x{sample mass {g} / sample vol. {ml})x (1000 m!/ 1 |iter]] / Dilution Factor = pg /1
Comments: TR ALS 1%
Twaes : DUP My SO bo /9 S Reviewed By: .9 Lot Date: //. /d-Con

Fg 1 Bur ma 6628 Sk B-14




General Chemistry

Site/Project:_ DY 307/ Sarapling ARICOC #: aoS@J@‘LfSS’.ﬁ‘Sg ~5& Laboratory Sample IDs: _ bl /89 ~ OR) Ahwy  -Quo ..
Laboratory: _GAA _ Laborstory Report #: e/ 89 bli9F — o0 a (L
Methods: \50) - Balo G0 /a A (nw}l TR R ) o bllGT — 0Opa (8 TN)  bbra7 ,Olo{g
HofSamples: &/ & o Marix:_90//8 ¥ A& ... Bachis /97853 G /98843 D) 7. /9803 & /98035 )
— 225300 i /PIE9a &
QC Ejement
CAS#H Analyte T ﬂr?erh] Fierd
Z . 51 2 Al fev | ooy §oace | ccs m&d Les ) Losp | O ) ms | MsP ﬁg :;g E e ::% :;Ilm :::;
/9920 ¥ 7016 ~
JA el 086F oy v v g v v \/ A e YA | rrg v v’ / Vo
P T, 70/ = v \ WA \ '
o o Nl [k »f\ \
54 2827 30U arevak * ; Na
Boseh 7otat v
v
fIEBLS e y . R v v pon
38 5695 -boa o
&udr 19769 thnt o N \
— &8 ‘ v v : n#
SR b6 (9740 Chrp miuay v v \
4
/9803 ¥ v %l
6/89= al|> " v | v | vIv v
03§ v yel
9803k \4 g
6689 -03 P # v v v ]y v M o
040
LT ) i
be19s- Comments: (4797 - 00 SaHT LT, pr " - B L S
20 . . .
*  proonds o e Gl fare  Aug s i Tan alrere  Amsk
Tl wie adie s /0 s, b Agh doac,
— F il
;e At A Dicen ;?-G-"'J '6‘7’ s
y Aads
¢ . WM Da{e: f/v /oz . 00)

%8, A9, 33, 3, 37, 39. ' Reviewed By:
Lf
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Radicchemistry

Siwi;mjec;: DIy Jou/ JMP/I? AR/ICOC#: 60565 8 = KA Y ~5& Laboratory Sample Ds: _4L G/ 69 O/ v OHO D
Laboratory: __§ KA Laboratory Report #: b6/ 9y ~002
Mathods: £PA 9000 6el(97— O/ [a€) (&)
#of Samples: ot/ Matrix: _ SosAf Barch#e /§8 986 R DO/ 3 /987720
@ 2 149}
QC Element
Analyte Method utp. | Field | g Sample Sa
Blamks | LE5 ”ﬂio :ﬁi g\?nrm Tepe | Blanks > 15/Frace o Tuotope { 15/Trace
BoscA# [Cea ] 2% | 25% | <1.0 U <10 U [~ VA 50-105 50-103
/9898, B Gron ol IV WY A ¥ v o 1
R v |V sV v v ] S
1J-234 .
3 3 335236 Vi v v v v v iz N
OO |ipwazg o il YA v V.| AA
Th-228
Th-230
Pu-239/-240 S
& {Gross Al v vl v A | WA
/98970 fNonvolarile Bets R R L o | WA =
=226 o
-28 T~
i-63 .
Spec. Am-241 <
Gamma Spec. Cs-137 ~_
JGamma Spec. Co-60 ~
o
N
Paramuyter Method Typlcal Tracer Typical Carrler Comments: Baseh /989 70 Oupe Ml jmin a3ty
Iso-Pu Alphs spec, Pu-242 NA
Iso-Th Alpha spec. | Th-229 NA
Am-241 Alpha spec. | Am-242 NA
Sr-90 Beta ¥ ingrowth NA -
Ni-63 Beta NA Ni by ICP
Ra-226 Deamination | NA NA
Ra-226 Alpha spec. | Ba-133 or Ra-225 [ NA
Ra-228 Gamma spec. | Ba-133 NA
Gamma spec, LCS contains: Am-241, Cs-137, and Co-60 Reviewed By: Wm Date: /- A -Oa
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Contract Verification Review {CVR)
Project Leader Collins Project Name 0SS Soil Sampling Case No. 7237_01.07.02

ARICOC No.  BO56%2, B53, 654, 865 Analytical tab GEL SDG No. 68188A,B,C, D

in tha tables below, mark any information that is missing or incorrect and give an explanation.
1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line Complete? Resolved?
No. itern Yes | No If no, explain Yes | No
1.1 All tems on COC complete - data entry clerk initiaied and dated X
1.2 Container type(s) correct for analyses requested X
13 Sample volume adequate for # and types of analyses reguested X
1.4 Presarvalive comect for analyses requested X
1.5 Custody records continuous and compiets X
16 Lab sample number(s) proviied and SNL sampie number(s) cross X
referenced and correct
1.7 Date samples raceived X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report
Line Complete? Resoilved?
No, ltem Yes | No if ng, explain Yes | No
2.1 Data raviewed, signature X
2.2 Method reference number{s) complete and correct X
2.3 QC analysis and accaplance fimits provided (MB, LCS, Replicate) X
24 Matrix spike/matrix spike duplicate data provided (if requested) X
25 Detection limits provided: PGIL and MDL (o IDL), MDA and L _ %
2.8 | QC batch numbers provided X
2.7 Dilution factors pravided and ail dilution levels reported X
28 Data reported in appropriate units and using correct significant figures X
29 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X
{if applicable} reported
2.10 | Narmative provided X
2.11 TAT met X
242 Hold times mel X | HE re-axtraction out of holding fime
2.13 Contractual qualifiers provided X
2.4 All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued;

3.0 Data Quality Evaluation

fem

Yes

No

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

3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? Inorganics and metals reported as ppm (mg/iter or mg/Kg)?
Tritum reported in picocuries per fiter with percent moisture for soil samples? Units

consistent between QC samples and sample data

3,2 Quantitation #mit met for all samples

3.3 Accuracy
8) Laboratory controf samples accuracy reported and met for all samples

#-aming-2,8-dinirotoluene ard tetryl not within HPLC
accepiance limits; re-extracted samsple LGS within fimits

b) Sutrogate data reported and met for all organic samples analyzad by a gas
chromatography technigue

Decadchioropheno! not within PCB acceptance himits

¢) Mairix gpike recovery data reported and met

saveral SVOC (059710-002, 056640-002) recovery falluras; 4-
amino-2 8-dinitrotoluene HPLC MS recovery low

3.4 Precision .
8) Repiicate sample precision reported and met for ali inorganic and radiochemistry
sarmpies

b) Mairix spike duplicata RPD data reportad annd met for all organic samples

SVOC (0507 10-002, 058840-002) RPD not within acceptance
Wmils; 4-aming-2,8-dinftrotoluens HPLE RPD not within
acceptance limits

3.6 Blank data
a) Method of reagent blank data reporied and met for all samples

Takaana detecied in VOC method blank ; 1,2-Dicikorobenzens
detected in SVOC method blank; Tetryl detected in HE method
biank; barium, chromium, lsad & sitver detectad in Inorganics
method blank

b} Sampling blank {.g., field, trip, and equipment) data reportad and met

bis(2-Ethyihexyi)phthalate detectad in SVOC squipment blank;
barium, chratium, laed detscted in inorganic equment biank

3.8 Gontractual qualifiers provided: “J"- estimated quantity. “B™-analyte found in method
blank above the MDL. for organic or abova the PQL for inorganic; "U*- ahalyte
undetactad (resuits are below the MDL, IDL, or MDA (radiochemical)); *H™-analysis
done beyond the holding tima

3.7 Narrative addresses planchet flaming for gross alpha/beta

3.8 Narrative inciuded, cormect, and complete

3.9 Second column confimnation data provided for methods 8330 (high axplosives) and
8082 (pesticides/PCHs)




Conlract Varification Review {Continved)
4.0 Calibration and Validation Documantation

itam Yes No Comments

4.1 GC/MS (8280, 8270, efc.)

a) 12-hour fune check provided X

b) In#ial calibration provided X

¢) Continuing calibration provided X

d} Internal standard performance data provided X

8) Instrument run logs provided X
4.2 GC/HPLC (8330 and 8010 and 8082)

a} Inifial calibration provided X

b} Continuing calibration provided X

¢) instrument run logs provided X T
4.3 Inorganics {metals)

a) Initial callbration provided X

b) Continuing calibration provided X

¢) ICGP interfarance check sample data provided X

d) iCP sarial dilution provided X

e) instrument run logs provided X
4.4 Radiochemistry

a) Instrument run logs provided X




. Contract Verification Review {Concluded)
5.0 Problem Resolution
Summarize the findings in the table below. List only sampies/fractions for which deficiencies have been noted.

Sample/Fraction No. Analysis ' Problems/Comments/Resolutions
058691-002 SVOC missing certificate of analysis
0587 10-002RE HPLC missing certificate of analysis for re~exdraction and QC Summary for 1200305569 (biank) and

1200305570 (LCS, pasead)

Were deficiencies unresoived? @ No

Based on the review, this data package is complete. Yes @

If no, provide: nonconformance report or correction request number _ 5106 and date commection request was submitbed:_10/2502
Reviewed by U)D(»—"" Date;_ 10/25/02  Closed by; Date:




Attachrr 6
Page . h l ﬁl ;
CONTRACT LABORATORY 2
Internal | ab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page_1_of __
Batch MNo. ﬁ/ /:/% SMO Use ARI/ICOC 605653
Dept No./Mahl Stop: 51351089 Date Samples Shipped: -14-0 |Project/Task No.: _7223.02.03.02 /| Waste Characterization ’
Profct/Tagk Managar: ¥ CarmerfWaybill No. 2T 4y SMO Authorization: ?zﬁ -Send prefiminary/copy report to:
Project Name: DSS soil sampling Lab Confact: Edie Kent 803-556-8171 Contract #_PQO 21671
Record Center Code:  ERMZIS/0SS/DAT Lab Deslinalion:  GEL SEE SN CUcy Sole el ] Released by COC Na.:
Logbook Ref. No.:  ER 090 SMO ContactPhone:  Pam Puissant/505-844-3135 [ validation Required
Service Order No.  CF03202 Send Raport 10 SMO:  Wendy Palencla/505-844-3132 Bill To:Sandia Mational Labs (Acsounts Payabie)
Location Tech Area P.0. Box 5800 MS 0154
Bullding 5643 Roam Referance |LOV{available at SMO) Albuguerque, NM B7185-0154
ER Sample 1D or Pump |ER Sitel Dalg/Time{hr) Sample Container Presen- [Collection{Sample Parameter & Method Lab Sample
Sample No.-Fraclion]  Sample Localion Detail Depth (1) | No, Collected Matrix | Type | Volume ative Method Type Requested 10
059698-001  |66431120DW1-BH1-%5 | § ! H%D_L%_g_/}/ g 5 AS | doz 4c G SA  VOC (82608)
. 059899001  {66431120.0W1-BH1-3S 1 /3’ 8 LR AS | 4oz 4c €] SA |VOC (8260B)
i v
i 050608-002 |ssdvitzo-owtsrifs | £ 135 s |AG [500m| 4c G SA  [see below for parametar
. 059699002  |6643/1120-0W1-BH1- 5 73’ 320 S /G | 500m! 4o G SA see below for parameter
F 059641-0G1  |68431107TG-DF 1-BH1-J4S I ! ¥ L i S AS | 407 4 G SA |VOC (B260B)
F 050642-001  lss43rio7aDR18HIjus | J /7, L Jjy2s] 8 AS | doz 4o G SA  |VOC (8260B)
]
059641-007  |66431079-DF 181945 | }f Josl s |AaG {500m 4c G SA  |see below for parameter
b 059642-002  l664a079-DF1-BHfSs | /4] \V /4301 s |[RG [500mt] 4c G SA Jsea below for parameter
059700-001  {6643/1079-DF 1-BH2-} £5 1]’ 1079 sf-..&m/, % B AS | 4oz 4c G SA |VOG (8260B)
059701-001  |6843/1079-DF 1-BH2-}-S 7L’ ja29 Agdes| S AS | 4oz 4c G SA  (VOC (B260B)
RMMA Li¥es [“No Ref No. Sample Tracking Smao Lse Special Instructions/QC Requiraments Abnormal
Sambla Disposal | Retur to Client | Disposal by lab Date Entered{mm/ddlyy) ﬁ/a_a_b:z EDD Yes [No Conditions on
Tumaround Time 1] Normal Rush [Enterad by: ", Level C Package Yes [INo Receipt
Return Sampies By: Level of Rush; ]Qc inits. ‘pr *Send repor to: SVOC (8270C)
Mame _ Signature Init Company/Organization/Phone/Cellular Mike Sanders PCBs(B8082)CrE+(7197)
Sampla Jlea _1Weston/6135/505-284-3309 Depl6135M5/1089 HE({8330 Lab Use
Team W.Gibson 1 ik MDM/6135/505-845-3267 Phonef505-284/2478 Total Cyanide(9010)
Members G.Quintana V 1 24 £ | Shaw/6135/505-264-3309 RCRA Metals({8020, 7000,
/ 7471)
2, . *Plaasa list as separate report.  5ross alphalbeta (500)
Org. w}’Dala o gybyTime /2 5/£2 |4.Relinguished by Org. Date Time
e 1 Org[,/ﬁ- Date Jﬁ'}bz Time ¢ /0 |4 Received hy Org. Date Time
_ pTime /77 4™ |5.Raiinquished by Org. Data Time: ]
2. Received by Org. Date I "~ Time 5. Received ty Org, Date Tima
3.Relinguished by Org, Dats Time 6.Relinguished by Qrg. Date Time




OFF-SITE LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2_ of ____Z‘
AR/COC- 605653
Froeol Mama; Froject T ask Mangsr: [Froject Task Ho.. T220.02,03.02
Location |Tech Area
Building Room Reference L OV (availabla at SMO) Lab usa
Sampla No- ER Sampla ID or Beginning} ER Date/Time (hr) |Sample]  Container Prasary- | Goltection| Sampie Parameter & Method Lab Sample
Fraction Sample Location detai Dapth (f) | Sile No. Collected Matrix | Type | Voluma | ative Method | Typa Requested 10
059700002 [664311079-DF 1-BH2-)/-S 1L Varels aF-o2/sdzsl S |AC | 500ml{ dc G SA |see below for parameter
/ . ’
059701.002  |664311079-0F 1-BH24/-5 I ’ f ne%al 5 |AG | 500m 4c G SA |see below for parameter
059702-001  |6843/1079-DF 1-BH3- | 1S Ji! DAY S | AS} doz 4¢ G BA |VOC (B260B)
059703-001 _|6843/1079-DF1-BH3-J4S A ' ngscl 5 t AS | 4oz 4G G SA [VOG (8260B)
y -
055702002 |6643/1079-DF1-BH3-){-5 j/ o94s] S | AG | 500mi 4¢ G SA  |sec below for parameter
059703-002  |66431079-DF1-BH34-S Zé ' JAAn] S | AG{500m] 4c G SA  |ses below for parameter
L 059704-001 |6643/1079-DF1-BH3-TB !jf A \L( Jasa| DIW | G {3xdDmlf HCL G TB (VOC (8260B])

|
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ANNEX C
DSS Site 1079
Risk Assessment



RISK ASSESSMENT FOR DSS SITE 1079 9/10/2004

TABLE OF CONTENTS

l. Site Descriplion and HiStOry ... ettt e e e ee e C-1
[l.  Data Quality ObjeCtiVES.....coco it v C-1
[lI. Determination of Nature, Rate, and Extent of Contamination............cooooo i, C-5
1.1 IMEMOAUCTION L. ettt et ssecen e e C-5

.2 Nature of Contaminalion ... C-5

.3 Rate of Contaminant Migration .............ccc.cccce e GFD

.4 Extent of Contamination........ccc.ccoo it crr e C-5

IV. Comparison of COCs to Background Levels ..............ccooimmiiiiecem e e, C-6
V. Fate and TranSRort. .o et ettt e ettt ae e e et e enba e eas Cc-a
VI. Human Health Risk ASSESSMENt...... ... e C-10
V1.1 LT i ol o (3o {7 ] o S OO USRS C-10

VI.2 Step 1. SHE DAla ... e e C-10

V1.3 Step 2. Pathway ldentification. ..ot e c-10

V1.4 Step 3. Background Screeming Pracedure.........co..vvoioeecceecemeinri i eee e C-11
V94T Methodology oot eeceeesssrrrsm s sreeane e s rmnnrenenes fom 11

R S LT | (- TS C-11

V1.5 Step 4. Identification of Toxicological Parameters..........ccccccceeeiiiiiiicenieceeeeeee C-15

V1.6 Step 5. Exposure Assessment and Risk Characterization............................... C-15
VI.B.1 EXpOSUrE ASSESSITIEM . ...cociii e ieeeriece e eveeae s e et een st e eemeeeeeas C-15

V0I.6.2 Risk Characterization ..........cc.coiii e C-17

VLT Step 6. Comparison of Risk Values to Numerical Guidelines............c....occ...... Cc-19

VI8  Step 7. Uncertainly DISCUSSION ..., C-20

VIS Y0111 10T [ U P SRR PPOU TR C-21

VH. Ecological Risk ASSeSSMENt ... ...ooii e e e e C-22
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DSS SITE 1079: RISK ASSESSMENT REPORT

l Site Description and History

Drain and Septic Systems (DSS) Site 1079, the Building 6643 Septic System, at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Technical Area-lll on federally
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department
of Energy {DOE). The abandoned septic system consisted of a septic tank connected to a
distribution box and a drainfield consisting of three 30-foot-long drain lines. Available
information indicates that Building 6643 was constructed in 1989 (SNL/NM March 2003), and it
is assumed that the septic system was also constructed at that time. By 1991, the septic
sysiem discharges were routed to the City of Albuguerque sanitary sewer system {Jones June
1991). The old septic system line was disconnected and capped, and the system was
abandoned in place concurrent with this change {Romero September 2003).

Environmental concern about DSS Site 1079 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 southwest. The
closest drainage lies south of the site and terminates in the playa just west of KAFB. No springs
or perennial surface-water bodies are located within 3 miles of the site. Average annual rainfall
in the SNL/NM and KAFB area, as measured at Albuquerque Interational Sunport, is 8.1
inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the
surface is fiat or slopes gently to the southwest. Infiltration of precipitation is almast nonexistent
as virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of
evapotranspiration for the KAFB area range from 95 to 39 percent of the annual rainfali
(SNL/NM March 1996}. Most of the area immediately surrounding DSS Site 1079 is unpaved
with some native vegetation, and no storm sewers are used to direct surface water away from
the site.

DSS Site 1079 lies at an average elevation of approximately 5,413 feet above mean sea level
{SNL/MNM April 2003). The groundwater beneath the site occurs in unconfined conditions in
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately
487 feet below ground surface (bgs). Groundwater flow is thought to be west in this area
{SNL/NM March 2002). The nearest groundwater menitoring wells are approximately 4,700 feet
to 5,500 feet northwest of the site at the Mixed Waste Landfill. The nearest production well,
KAFB-4 is northwest of the site, approximately 4.1 miles away.

i Data Quality Objectives

The Data-Quality Objectives {(DQOs) presented in the “Sampling and Analysis Plan [SAP} for
Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellanecus Drain Systems at Sandia National Laboratories/New 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
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locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs outlined the quality assurance (QA)/quality contro! (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The sampling conducted at this site was designed to:

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

« Characterize the nature and extent of any releases.

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

Table 1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS Site 1079 was effluent discharged to the environment from the
drainfield at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampiing
DSS Site 1079 Potential COC Sampling Density Location
Sampling Area Source Locations {samples/acre} Rationale
Soil beneath the | Effluent 3 NA Evaluate potential

septic system
drainfieid

discharged to the
environmerd from
the drainfield

COC releases to
the environment
from effluent
discharged from
the drainfield

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

The s0il samples were collected at three locations across DSS Site 1079 with a Geoprobe™
from two 3- or 4-foot-long sampling intervals at each boring location. Drainfield sampling
intervals started at 11 and 16 feet bgs in each of the three drainfield borings. The soil samples
were collected in accordance with the procedures described in the SAP {(SNL/NM October
1999) and FIP (SNL/NM November 2001). Table 2 summarizes the types of confirmatory and
QA/QC samples collected at the site and the laboratories that performed the analyses.

The secil 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
guality requirements from the SAP (SNL/NM October 1999) and FIP {SNL/NM November 2001).
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1079
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium Cyanide Radionuclides Alphal/Beta
Confirmatory 6 6 6 B 6 6 6 6 6
Duplicates 0 0 ¢ 0 0 0 0 0 0
EBs and TBs? 1 0 0] 0 0 0 0 0 1]
Total Samples 7 6 6 6 6 6 B 6 6
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL
aTBs for VOCs only.
DSS = Drain and Septic Systems.
EB = Equipment blank.
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).
PCB = Polychlorinated biphenyl.
QA/QC = Quality assurance/quality control.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.
TB = Trip blank.
VOoC = Volatile organic compound.

6L01 LIS SSA YO INFNSSHSSV JASId

P00Z/01/6



RISK ASSESSMENT FOR DSS SITE 1079 9/10/2004

Table 3
Summary of Data Quality Requirements for DSS Site 1079
Analytical
Method? Data Quality Level GEL RPSD

VOCs Defensible B None
EPA Method 8260
SVQOCs Defensible B None
EPA Method 8270
PCBs Defensible 6 None
EPA Method 8082
HE Compounds Defensible B Nene
EPA Method 8330
RCRA metals Defensible 6 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 5] None
EPA Method 7196A
Total Cyanide Defensible B None
EPA Method 9012A
Gamma Spectroscopy Defensible None B
Radionuclides
EPA Method 801.1
Gross Alpha/Beta Activity Defensible 6 None
EPA Method 900.0

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and
equipment blanks.
aEPA November 1286,

DSS = Drain and Septic Sysiems.

EPA = U.8. Environmental Protection Agency.
GEL = General Engineering Laborateries, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA/QC = Quality assurance/quality control.

RCRA Resource Conversation and Recovery Act.

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

VOC = Volatile organic compound.

inn

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

All of the soil sample resuits were verifiedfvalidated 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,” AOP [Administrative Operating Procedure] 00-03 (SNL/NM
December 1999). The data validation reperts are presented in the associated DSS Site 1079
request for a determination of Corrective Action Compiete (CAC) without controls. The gamma
spectroscopy data from the RPSD Laboratory were reviewed according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The
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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 a
determination of CAC without controls. Therefore, the DQQOs have been fulfilled.

. 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 1079 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, and soil
sampling. The DQOs contained in the SAP (SNL/NM October 1999) and FIP (SNL/NM
November 2001) identified the sample locations, sample density, sample depth, and analytical
requirements. The sample data were subsequently used to develop the final conceptual model
for DSS Site 1079, 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 1079 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SYOCs, 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 potential degradation products at DSS Site 1079.

3 Rate of Contaminant Migration

The septic system at DSS Site 1079 was deactivated in 1991 when Building 6643 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 at this
site was therefore dependent upon the volume of aqueous effluent discharged to the
environment from this system when it was operational. Any migration of COCs from this site
after use of the septic system was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1079.

.4 Extent of Contamination
Subsurface soil samples were collected from boreholes drilled at three locations beneath the

effiuent release area {drainfield) at the site to assess whether releases of effluent from the
septic system caused any environmental contamination.
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The soil samples were collected at sampling depths starting at 11 and 16 feet bgs in the
drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfield drain lines would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED) regulators and has
been used at numerous D8S3-type sites at SNL/NM. The soil samples are considered to be
representative of the soil potentially contaminated with the COCs at this site and are sufficient to
determine the vertical extent, if any, of COCs.

v. Comparison of COCs to Background Levels

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

Site 1079 request for a delermination of CAC without controls describes the identification of
COCs and the sampling that was conducted in order to determine the concentration levels of
those COCs across the site. Generally, COCs evaluated in this risk assessment include all
detected organic and all 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 health or the environment), the compound is retained. Nondetected
organic compounds not included in this assessment were determined to have detection limits
low enough to ensure protection of human health and the environment. In order to provide
conservatism in this risk assessment, the calculation uses only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodiumn, are not included in this risk assessment (EPA 19893). Both
radioclogical 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 radiclogical COCs for the human
health risk assessment at DSS Site 1079. All sarnples were collected from depths greater than
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values {Dinwiddie September 1997),
Section V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1079 were to the subsurface soil resulting from the
discharge of effluents from the Building 66843 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 are considered to be of potential significance as
transport mechanisms at this site. Because the septic system is no longer active, additional

AL/S-04\WP/SNLO4: rs5551.doc C‘6 840857.03.01 08/10/04 3:28 PM



JOPLSSSEL O ING/ ML O-6/TY

Vid SZ'€ POI0L/B0 LOPEQASBOPY

Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1079 with

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,y

~

Is Maximum COC

]

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

bNMED March 1998.
Syanicak March 1997,

dNeumann 1976.

eParameter was not detected, Concentration listed is one-half the maximum detaction limit.

ICallahan et al. 1979,

9Howard 1990,

bMicromedex, Inc. 1998,

BCF = Bioconcentration factor.
COC = Constituent of concern.
DSS = Drain and Septic Systems.
J = Estimated concentration.

K

oW

= Qctanol-water partition coefficient.

Lecg = Logarithm (base 10).

mg/kg
NA
NC
NMED

Concentration Less
Maximum SNL/NM Than or Equal to the
Concentration Background Applicable SNL/NM BCF Bloaccumulator?®
{all samples) Concentration Background {(maximum Log K, {BCF »40,
coc {mgfkg) (myfkg)® Screening Value? aguatic) (for organic COCs) Log K, >4)
Inorganic
Arsenic 3.15 44 | Yes 44° Z Yes
Barium 180 214 Yes 1704 - Yes
Cadmium 0.0674 J 0.9 Yes B4" _ Yes
Chromium, total 5.68 15.9 Yes 16° - No
Chromium VI 0.0277¢ 1 Yes 16¢ — No
Cyanide 0.0511J NC Unkhown NC — Unknown
Lead 5.31 11.8 Yes 49¢ - Yos
Mergury 0.0046 J 0.1 Yes 5.500¢ - Yes |
Selenium 0.447 J <1 Yes 800f - Yos
Silver 0.103J <1 Yes 0.5¢ - No
Organic
2-Butanone 0.00685 NA NA 19 0.299 No
Fluorene 0.201 NA NA 2,23g9h 4.1gh Yes
| Methytene chloride 0.0024 J NA NA 59 1.259 No

= Milligram(s) per kilogram.

= Not applicable.

= Not calculated.

= New Mexico Environment Department.
SNL/NM = Sandia National Laboratories/New Mexico.
= Information not available.
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Radiological COCs for Human Health RIsk Assessment at DSS Site 1079 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

Table 5

Wid 52°€ #0/01/60 LOS0r L590F8

s Maximum COC
Activity Less Than or
Equal to the
Maximum Activity SNL/NM Background | Applicable SNL/NM Is COC a
(all samples} Activity Background BCF Bioaccumulator?¢

coC (pCilg)? (pCi/g)® Screening Value? (maximum aquatic) (BCF >40)
Cs-137 ND {(Q.0367) 0.079 Yes 3,000¢ Yes
Th-232 0.71 1.01 Yes 3,000= Yes
J-235 ND (0.217) 0.16 No 900e Yes
J-238 ND (0.708) 1.4 Yes 900¢ Yes

Note: Bold indicates COCs that exceed the background screening values and/or are bioaccumulators.
aValue listed is the greater of either the maximum detection or the highest MDA,
bDinwiddie September 1997, Southwest Area Supergroup.

sNMED March 1998,

dWhicker and Schultz 1982,

sBaker and Soldat 1992.

BCF = Bioconcentration factor.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

MDA = Minimum detectable activity.

ND{ ) = Not detected above the MDA, shown in parentheses.

ND{() = Notdetected, but the MDA (shown in parentheses) exceeds background activity.
NMED = New Mexico Environment Department.

pCifg = Picocurie(s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.
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infiltration of water is not expected. Infiltration of precipitation is essentially nonexistent at DSS
Site 1079, as virtually all of the moisture either drains away from the site or evaporates.
Bacause groundwater at this site is approximately 487 feet bgs, the potential for COCs to reach
groundwater through the unsaturated zcne above the water table is extremely low.

The COCs at DSS Site 1079 include both inorganic and organic constituents. The inorganic
COCs include both radiclogical and nonradiological analytes. With the exception of cyanide,
the inarganic CQOCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
(oxidation/reduction reactions} or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radicactive 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 DS5 Site 1079 are limited to 2-butanone, fluorene, and methylene
chioride. 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 and methylene
chloride through volatilization is expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1079. The
COCs at this site include both radiological and nonradiclogical inorganic analytes as well as
organic analytes. Wind, surface water, and hiota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soit 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 radiclogical COC is insignificant
because of its long half-life.

Table 6
Summary of Fate and Transport at DSS Site 1079
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration tc groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low to moderate

DSS = Drain and Septic Systems.
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V1.

VI

Human Health Risk Assessment

tntroduction

The human health risk assessment of this site includes a number of steps that culminate in a
quantitative evaluation of the potential adverse human health effects caused by constituents
located at the site. The sieps to be discussed include the following:

Step 1.

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

Step 2.

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

Step 3.

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

Step 4.

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

Step 5.

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

Step 6.

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

Step 7.

Uncertainties of the above steps are addressed.

V1.2

Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1079.
Section Il presents a comparison of results to DQOs. Section 11l discusses the nature, rate, and
extent of contamination.

V9.3

Step 2. Pathway ldentification

DSS3 Site 1079 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 nonradioclogical COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiclogical and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
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soil. No water pathways 1o the groundwater are considered. Depth to grcundwater at DSS

Site 1079 is approximately 487 feet bgs. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenariss. Figure 1
shows the conceptual site model flow diagram for DSS Site 1079.

Pathway Identification

Nanradiological Constituents Radiological Constituents
Sail ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation {dust)
Dermal contact Direct gamma
V14 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 Methodology

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

For radiological COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are not carried any further in the risk assessment. This
approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the
Environment” (DOE 1993). Radiolegical COCs that do not have a background value and are
detected above the analytical mimimum detectable activity {MDA) are carried through the risk
assessment at the maximum levels. The resultant radiological CCOCs remaining after this step

are referred to as background-adjusted radiological COCs. 5

vi.d4.2 Results

Tables 4 and 5 show the DSS Site 1079 maximum COC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. For the nonradiologicat COCs, one constituent {cyanide) does not have a
quantified background screening concentration; therefare it is unknown whether this COC
exceeds background. Three constituents are organic compounds that do not have
corresponding background screening values.
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For the radiological COCs, one constituent (U-235} has an MDA greater than its background
screening level.

V1.5 Step 4. Identification of Toxicological Parameters

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

(NMED December 2000), and the EPA Region 6 electronic database (EPA 2002a). Dose
conversion factors (DCFs) used in determining the excess TEDE values for radiological COCs
for the individual pathways were the default values provided in the RESRAD computer code

(Yu et al. 1993a) as developed in the following documents:

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

* DCFs for surface contamination (contamination on the surface of the site) were
taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for Calculation
of Dose to the Public” (DOE 1288).

¢ 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 Radicactive Material in Soil” (Yu et al. 1993b).

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the 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.

V1.6.1 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
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Table 7
Toxicological Parameter Values for DSS Site 1079 Nonradiological COCs

RiD, RfDinh L SFQ SFiﬂh

COC {mg/kg-d} | Confidenced (mo/kg-d) Confidence? {mg/kg-d)* {mglkg-d)*! Cancer Class? ' ABS
Ihorganic
Cyanide | eE2s | M ( - I - T - 1 - 1 D 1 D.1¢
Organic
2-Butanone BE-1¢ L 2 9E-1¢ L - - D .14
Fluorene 4E-2° L AE-2¢ - - - D 0.4¢
Methylene chloride GE-2° M 8,6E-1! - 7.HE-3° 1.BE-3¢ B2 Q.19

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

PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003):
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans.
D = Not classifiable as to human carcinogenicity.

“Toxicological parameter values from [RIS electronic database (EPA 2003),

9Toxicological parameter values from NMED {December 2000).

eToxicological parameter values from EPA Region 6 {(EPA 2002a).

oxicological parameter values from HEAST (EPA 1997a).

ABS = Qastroiniestinal absorption coefficient.

coc = Constituent of concern,

Dss = Drain and Septic Systems.

EPA = |J.5. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = Integrated Risk Information System.

ma/kg-d = Milligram{s) per kilogram-day.
{mgfkg-d) = Per milligram per kilagram-day,

NMED = New Mexico tnvirgnment Dapariment.
R, = Inhalation chronic reference dose.
RD, = Qral chronic reference dase.

SFinn = Inhalation stope faclor.

SF, = Qral slope factor.

- = Information not available.
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FOOT/01/6



RISK ASSESSMENT FOR DSS SITE 1079 9/10/2004

Table 8
Radiclogical Toxicological Parameter Values for DSS Site 1079 COCs
Obtained from RESRAD Risk Coefficients?

SF, SFinh SFay
cocC {t/pCi) {1/pCi) _{g/pCi-yr) Cancer Class®
U-235 4. 70E-11 1.30E-08 2.70E-07 A

2Yu et al. 1993a.

EEPA 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 envircnmental
exposures, the carcinogenic effect has not been observed and documented.

1/pCGi = One per picocurie.
COC = Constituent of concern.
DSS Drain and Septic Systems.

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

SF,, = External volume exposure slope factor.
S5F, = Inhalation slope factor.
SF, = Oral {ingestion)} slope factor.

(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 (EFA 1982). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the “Manual for Implementing Residual Radioactive Material
Guidelines Using RESRAD" {Yu st al. 1993a).

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

V9162 Risk Characterization

Table 9 shows an HI of 0.00 for the DSS Site 1079 nonradiclogical COCs and an estimated
excess cancer risk of 2E-8 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 1079 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 8.2E-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 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenaric (industrial in this
case), the calculated dose value for DSS Site 1079 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 9.4E-8.
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Table 9

9/10/2004

Risk Assessment Values for DSS Site 1079 Nonradiological COCs

] Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario®
Concentration Hazard Cancer Hazard Cancer
coC (mg/kg} Index Risk Index Risk
Inerganic
Cyanide 0.05114 ] 000 | - 0.00 [ -
Organic
2-Butanone 0.00685 0.00 — 0.00 —
Fluorene 0.201 0.00 - 0.00 -
Methylene chloride 0.0624 J 0.00 2E-8 0.00 3E-8
Total ] 000 | 2E8 000 | 3E-8
aEPA 1989,
COC = Constituent of concem.
DSS = Drain and Septic Systems.
EPA = L.5. Environmental Protection Agency.
J = Estimated concentration.
mg/kg = Milligram{s) per kilogram.
- = Information not available.
Tahle 10

Risk Assessment Values for DSS Site 1079 Nonradiological Background Constituents

Industrial Land-Use

|

Residential Land-Use

Background Scenario? Scenario?
Concentration Hazard Cancer ‘ Hazard Cancer

CcoC {mg'kg) index Risk Index Risk

Cyanide NC - - | - -
Total [ - | — [ - 1] —

aEPA 1989,
COC = Constituent of concemn.
DSS = Drain and Septic Systems.
EPA  =U.S. Enwironmental Protection Agency.

mg/kg = Milligram(s) per kilogram.

NC

= Not calculated.

- = Information not available.
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For the nonradiclogical COCs under the residential land-use scenario, the Hl is 0.00 with an
estimated excess cancer risk of 3E-8 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991)
generally recommends that inhalation not be included in a residential land-use scenario, this
pathway is included because of the potential for soil in Albugquergue, New Mexico, to be eroded
and for dust to be present in predominantly residential areas. Because of the nature of the local
soil, other exposure pathways are not considered (see Appendix 1). Table 10 shows no
guantified HI or estimated excess cancer risk for the DSS Site 1079 associated hackground
constituents under the residential land-use scenario.

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

2.1E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete lass of institutional controls (residential land use in this case); the
calculated dose value for B3S Site 1079 for the residential land-use scenario is well below this
guideline. Consequently, DSS Site 1079 is eligible for unrestricted radiological release as the
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the on-
site receptor. The estimated excess cancer risk is 2.8E-7. The excess cancer risk from the
nonradiclogical and radiological COCs should be summed to provide risk estimates for persons
exposed to both types of carcinogenic contaminants, as noted in OSWER Directive No. 9200.4-
18 “Eslablishment of Cleanup Leveis for CERCLA [Comprehensive Environmental Response,
Compensation, and Liabitity Act] Sites with Radioactive Contamination,” (EPA 1997b). This
summation is tabulated in Section V1.9, Summary.

VILT Step 6. Comparisen 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 nonradiological COCs under the industrial land-use scenario, the Hl is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer
risk is 2E-8. NMED guidance states that cumulative excess lifetime cancer risk must be less
than 1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. Assumning 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 1.58E-3 for the industrial fand-use scenario. These incremental
risk caiculations indicate insignificant risk to human health from nonradiclogical COCs under an
industrial land-use scenario.

For the radiological COC under the industrial land-use scenarig, the incremental TEDE is

8.2E-3 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 9.4E-8.
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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 3E-8. 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 HI is 0.00 and the estimated incremental cancer risk is 3.32E-8 for the
residential land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradioclogical COCs under the residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological components is
2.1E-2 mremiyr, 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 2.8E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1079 is based
upon an initial conceptual modei that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM October 129%) and FIP
(SNL/NM Novemnber 2001). The DQOs contained in these two documents are appropriate for
use in risk screening assessments. The data from soil samples collected at effluent release
points are reprasentative of potantial 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. Thereforg, there is no uncertainty associated with the data quality used to perform
the risk screening assessment at DSS Site 1079.

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
unceriainty 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 tc pravide 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),
HEAST (EPA 1997a), EPA Region (EPA 2002a), and Technical Background Document for
Development of Soil Screening Levels {NMED December 2000). Where values are not
provided, information is not available from the HEAST (EPA 19973}, 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 valuas for nonradiological COCs are within the acceptable range for human

health under the industrial and residentiai land-use scenarios compared to established
numerical guidance.
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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
and represent only a smail 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 1079 contains identified CCCs 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 conlamination, potential exposure pathways identifted for this site inciude soil
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the industriat land-use scenario the HI (0.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
2E-8; 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 H is 0.00 and the
incremental estimated excess cancer risk is 1.56E-8 for the industrial land-use scenario. The
incrementat risk calculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenario the HI (0.00) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 3E-8.
Thus, excess cancer tisk is below the acceptable risk value provided by the NMED for a
residential land-use scenario {Bearzi January 2001). The incremental Hi is 0.00 and the
incremental estimated excess cancer risk is 3.32E-8 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incrermental TEDE and corresponding estimated cancer risk from radiological COCs are
much less than EPA guidance values. The estimated TEDE is 8.2E-3 mrem/yr for the industrial
land-use scenario, which is much lower than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997b). The corresponding incremental estimated cancer risk value is 9.4E-8 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional control is 2.1E-2 mrem/yr with an
associated risk of 2.8E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998). Therefcre, DSS Site 1079 is eligible for unrestricted radiological release.

The excess cancer risk from the nonradiclogical and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in OSWER Directive No. 9200.4-18 (EPA 1997b). The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Table 11.
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Table 11
Summation of Radiological and Nonradiological Risks from
DSS Site 1079, Building 6643 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 1.56E-8 9.4E-8 1.1E-7
Residential 3.32E-8 2.8E-7 31E7

DSS = Drain and Septic Systems.

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

Vil Ecological Risk Assessment

VIl Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1079. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
comresponds with that presented in EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of
bivaccumulation as well as fate and transport potential} are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary.

Vil.2 Scoping Assessment

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

VL2 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1379 are at depths of 5 feet bgs or greater.
Therefore, no complete ecolagical exposure pathways exist at this site, and no COCs are
considered to be COPECs.
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Vil.2.2 Bioaccumulation

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

Vil.2.3 Fate and Transport Potential

The polential 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 radiclogical 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 potentiai 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 Labaoratories/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 subseguent
review.

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

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites o 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 biclogical resources present. When evaluating
potential human heaith risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMUWAQOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Fulire Use Management Area 2
{DOE et al. Sepfember 1995): Workbook: Future Use Management Area 1 (DOE et al. Qctober
1995); Workbook: Future Use Managernent Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 19986). At this time,
all SNL/NM SWMUs have been tentatively designated for either industnial or recreational future
land use. The NMED has also requested that risk calculations be performed based upon a
residential Jand-use scenario. Therefore, all three land-use scenarios will be addressed in this
document.

The SNL/NM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index {H1),
excess cancer risk and daose values. The EPA (EPA 1989) provides a summary of expasure
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 sail
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Ingestion of contaminated fish and shellfish

» |ngestion of contaminated fruits and vegetables

» Ingestion of contaminated meat, egys, and dairy products

» Ingestion of contaminated surface water while swimming

» Dermal contact with chemicals in water

» Dermal contact with chemicals in soil

» |nhalation of airborne compounds {vapor phase or particulate)

» Extemal exposure to penetrating radiation {immersion in contaminated air;
immersion in contaminated water; and exposure from ground surfaces with
photon-emitting radionuclides)

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additicnally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993),
risks resudting 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
foliowing five potential exposure routes from further risk assessment evaluations at any SNL/NM
SWMU:

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

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

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

Based upon this evaluation, for future risk assessments the exposure routes that 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
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate} compounds {vapor phase or (vapor phase or particulate)
pardiculate)
Dermal centact (nonradiological Dermal contact (nenradiological | Dermal contact (nonradiological
constituents only) seil only constituents only) soil only constituents only) soif only
External exposure to penetrating External exposure to External exposure 1o penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” {(NMED March 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 afso apply to calculating
potential intakes for radionuclides. A more in-depth discussion of the equations used in
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual {ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy
{DOE) in DOE Order 5400.5 for the evaluation of radicactively contaminated sites (DOE 1993).
The Nudear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’'s VAMP and BIOMOVS
I projects to compare envirecnmental 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/heme2/ or
hitp://web.ead.anl.gov/resrad/docurments/.
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Generic Equation for Calculation of Risk Parameter Values

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

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

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

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 mremdyear for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).

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

The specific equations used for the individual exposure pathways can be found in RAGS
{EPA 1988} and are outlined below. The RESRAD Manual (ANL 1993) describes similar
equations for the calculation of radiological exposures.

Soil Ingestion

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

7 - CHIR*CF«EF=ED
} BW x AT
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where:

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

IR = Ingestion rate {mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight {(kg)

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

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

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

¢, * IR+ EF+ED\V, or V1,

I =
BW = AT
where;
I, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate (cubic meters [m3)/day)
EF = Exposure frequency (days/year)

ED = Exposure duration {years})

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

PEF = particulate emission factor {m3kg)

BW = Body weight (kg)

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

Soil Dermal Contact

p _ G *CFxSd* AF % ABS * EF * ED
o BW x AT

where:

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

C. = Chemical concentration in soil {(mgrkg)

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

SA = Skin surface area available for contact (cm2/event)
AF = Soil to skin adherence factor {mgfcm?)

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):

7= C,*IR* EF* ED

e BW = AT
where:

I, = Intake of contaminant from water ingestion (mgfkg/day)
C,, = Chemical concentration in water (mg/liter [L])

IR = Ingestion rate (Liday)

EF = Exposure frequency (daysfyear)

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

7
" BW AT
where;
I, = Intake of volatile in water from inhalation (mg/kg/day)
C,, = Chemical concentration in water (mgA.)
K = volatilization factor (0.5 L/im®)
IR, =Inhalation rate {rmd/day)
EF = Exposuwre frequency (daysiyear)

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 1x105 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiclogical 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 nc 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
mare restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM witl 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 upan EPA guidance and supplementad by information from other government
sources. Hihese 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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Tabie 2
Default Nonradiclogical Exposure Parameter Values for Various Land-Use Scenarios
Parameter | Industrial i Recreational Residential
General Exposurge Parameters
8.7 (4 hriwk for
Exposure Frequency (day/yr) 250ab 52 wk/yr)a. 35020
Exposure Duraticn {yr) 25abs 30ebe 30akc
7Q3.6< 70 Adulta-bc 70 Adultabe
Body Weight (kg) 15 Childab.c 16 Childabe
Averaging Time (days) ]
for Carcinogenic Compounds 25,5502 25,550ab 25,550 a.b
{= 70 yr x 365 day/yr)
for Noncarcinogenic Cornpounds §,1258b 1095040 10,9502b
{(=ED x 365 day/y1r}
Soil Ingestion Pathway
Ingestion Rate {mg/day) 100a.b 200 Childab 200 Child a.b
100 Adultab 100 Aduiltab
Inhalation Pathway
15 Child? 10 Childa
inhalation Rate (m3/day} 2020 30 Adult? 20 Adulta
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3kg) 1.36E92 1.36E9° 1.36E92
Water ingesticn Pathway
2.43 2.42 2.4a
ingestion Rate (liter/day)
Dermal Pathway ]
0.2 Child? 0.2 Childe
Skin Adherence Factor {mg/em?) Q.28 0.07 Adulta 0.07 Aduite
Exposed Surface Area for Soil/Dust 2,800 Child® 2,800 Chida
{em2/day) 3,3002 5,700 Adule 5,700 Adult2
Skin Adsorption Factor Chemical Specific [ Chemical Specific Chemical Specific

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

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

EPA = U.5. Envircnmental Protection Agency.
hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not available.

wk = Waeek(s).

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter | Industrial I Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 daylyr 4 hriwk for 52 wk/yr 365 day/yr
Exposure Duration (yr) 4 2520 30ak 3qab
Body Weight (kg) | 70 Aduitab 70 Adul2b 70 Adult2?
Soil Ingestion Pathway
Ingestion Rate 100 my/day® 100 mg/day*© 100 mg/day*
Averaging Time (days)
(= 30 yr x 365 dayfyr) 10,9504 10,8504 10,9504
Inhalation Pathway
Inhalation Raie {m3/yr) 7,3009e 10,950¢ 7,300
Mass Loading for Inhalation g/m3 1.3B6E-5¢ 1.36E-54 1.36E-59
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
| (kgiyr) NA, NA 16.5°
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain {kgfyr) NA NA 101.8>
Fracticn Ingested NA NA 0.25bd

“Risk Assessment Guidance for Superfund, Vcl. 1, Part B {(EFA 1991).

FExposure Factors Handbook (EPA August 1897).
“EPA Regicn VI guidance {EPA 1996).

dFor radionuclides, RESRAD (ANL 1993).
eSNL/NM (February 1998).

EPA = U.S. Envirenmental Protection Agency.

g = Gram(s)

hr = Hour(s).

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

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

yr = Year(s).

ALAQ-DAWEBISHLD4 55501 doc C-37

B40BST.03.01 09/10/04 3:25 P4



RISK ASSESSMENT FOR DSS SITE 1479 9/10/2004

References
ANL, see Argonne National Laboratory.

Argonne National Laboratory (ANL), 1993. Manual for Implementing Residual Radioactive
Maierial Guidelines Using RESRAD, Version 5.0, ANL/EAD/LD-2, Argonne National Lahoratory,
Argonne, IL.

DCE, see U.S. Department of Energy.
DOE and USAF, see U.S. Department of Energy and U.S. Air Force.
EPA, see U.S. Environmental Protectiocn Agency.

New Mexico Environment Department (NMED), March 2000. “Assessing Human Health Risks
Posed by Chemical: Screening-ievel Risk Assessment,” Hazardous and Radioactive Materials
Bureau, NMED, March 6, 2000.

New Mexico Environment Department (NMED), December 2000. “Technical Background
Document for Development of Soil Screening Levels,” Hazardous Waste Bureau and Ground
Water Quality Bureau Voluntary Remediation Program, December 18, 2000.

Sandia National Laboratories/New Mexico (SNL/NM), February 1998. *RESRAD Input
Parameter Assumptions and Justification,” Sandia National Laboratories/New Mexico
Environmental Restoration Project, Albuquerque, New Mexico.

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

U.S. Depariment of Energy (DOE), 1996. “Environmental Assessment of the Environmental
Restoration Project at Sandia National Laboratories/New Mexico,” U.S. Department of Energy,
Kirttand Area Office.

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

U.S. Department of Energy, U.S. Air Force, and .S. Forest Service, October 1995.
“Workbook: Future Use Management Area 1,” prepared by the Future Use Logistics and
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air
Force, and the U.S. Farest Servicea,

U.S. Department of Energy and U.S. Air Force (DOE and USAF), January 1896. “Workbook:
Future Use Management Areas 3,4,5,and 6,” prepared by the Future Use Logistics and Support
Working Group in cooperation with U.S. Department of Energy Affiliates, and the U.S. Air Force.

U.S. Department of Energy and U.S. Air Force (DOE and USAF), March 1996. “Workbook:

Future Use Management Area 7,” prepared by the Future Use Logistics and Suppeort Working
Group in cooperation with U.S. Department of Energy Affiliates and the U.S. Air Force.

ALB-D4\WP/SNLDA:rs5551.doc C-38 840857.03.01 0RAG(4 3:25 PM



RISK ASSESSMENT FOR DSS SITE 1079 9/10/2004

U.S. Environmental Protection Agency {EPA), 1989. “Risk Assessment Guidance for
Superfund, Volume |: Human Health Evaluation Manual,” EPA/540-1089/002,

U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1991, “Risk Assessment Guidance for

Superfund, Volume |: Human Health Evaluation Manual {Part B),” EPA/540/R-82/003,

U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Washington, D.C.

U.S. Envirenmental Protection Agency (EPA), 1992, “Dermal Exposure Assessment: Principles
and Applications,” EPA/600/8-91/011B, Office of Research and Development, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1996. “Soil Screening Guidance: Technical
Background Document,” EPA/S40/1205/128, Office of Solid Waste and Emergency Response,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), August 1997. Exposure Factors Handbook,
EPA/600/8-89/043, U.S. Environmental Protection Agency, Office of Health and Environmental
Assessment, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997. (OSWER No. 9200.4-18) Establishrnent of

Cleanup Levels for CERCLA Sites with Radioactive Contamination, U.3. EPA Office of
Radiation and Indoor Air, Washington D.C, August 1997.

ALA-04MWPR/SNLO4 rs5851.dog C-39 B840857.03.01 09/10/04 3:25 PM






o National Nuciear Security Administration
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ABR 7 20
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 B7505

Dear Mr. Bearzi,

On behalf of the Department of Energy (DOE} and Sandia Corporaticn, DOE is
submitting the enclosed Quality Control (QC) Report, and copies of gamma
spectroscopy analyiical 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
Proposails for Corrective Action Complete: Drain and Septic Systems Sites 1034,
1035, 1036, 1078, 1079, 1084, 1088, 1104, and 1120, (DSS Round 6}); September
2004, Environmentat Restoration Project at Sandia Nationai 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 Geuld at (505} 845-6089.

Sincerely,

Ty |

“‘“véfic\f; NN
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-08

CC W/O enciosure:

D. Pepe, NMED-OB

4. Estraca, NNSA/SS0O, MS 0184
F. Nimick, SNL, MS 108¢

R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1089
D. Stockham, SNL, MS 1087
Bekangkepf, 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 Mexice 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) sies from 1998 to 2002.

The documentation set 1s comprised of seven report binders. The first binder contains a
master index sorted by DSS Site number, and then by analytical parameter. The master
index also includes the site names, binder number in which the pertinent QC information
can be found for any individual sample, Analytical Request/Chain of Custody (AR/COC)
numbers, ER sample IDs, ER sample numbers, sample collection dates, sample matrix,
analytical laboratory, and the laboratory analytical batch number for these DSS samples.
The first binder also contains tables of calculated relative percent differences (RPDs) for
primary and field duplicate sample pairs collected at the DSS sites from 1998 to 2002.

Binders 2 through 5 include the detailed QC information for General Engineering
Laboratories (GEL). Binder 6 includes the same type of information for the ER
Chemistry 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
spectroscapy 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 cress reference summary sheet is provided.



DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX

1078 'Bidg. 6640 55 Volume7 { 605641 !6640/1078-DF1-BMZ-10.8 ‘059694-003 23.-AUG-02 80IL OAMMA SPEG RPSD 201191
1078 :Bldy. 6640 55 volume 7 . B05841 -6640/1078-DF1-BH2-5-S .059693-003 23-AUG-02 SOEL GAMMA SPEC  RPSD 201191
1078  :Bldy. 6640 S5 Volume ¥ . 605641 [6640/1078-DF 1-BH3-10-5 .0596596-003 26-AUG-02 S0 CAMMA SPEC RPSD 201191
1078 (Bidg. 6640 55 . Volume7 ., 605641 6640/078-DF1-BH3-5-DU ;059897-003 23-AUG-02 SOl GAMMA SPEC :RPSD 201191
1078 iBldg. 6640 S5 Volume7 ! 60564% 6640/1078.DF1-BH3-5.5 '059695-003 23-AUG-02 S0IL GAMMA SPEC RPSD 201191
1078 'Bldg. 6540 58 © Volume3 : 605652 6640/4078-DF1-BH1-10-5 '058692-002 23.AUG-02 ‘SOIL RCRA METALS GEL 197718, 197762
1078 iBldg. 8640 88 . Volume3d ! 605652 16640/1078-DF1-BH155 {059691-002 23.AUG-02 S0IL 'RCRA METALS GEL 197718, 197762
1078 !Bldg. 6640 SS Volume 3 | 605652 6640/1078-DF1-BH2-10-S -059604-002 23-AUG-02 S0IL RCRA METALS .GEL 197718, 197762
1078 (Bldg. 6640 S8 Volume 3 | 605652  6640/1078-DF1.BH2-5.5 '055693-002 ‘23-AUG-02 SOIL RCRAMETALS |GEL -197718, 197762
1078 Bldg, 6640 S8 Volume 3 | 605652 6640/1078-DF1.BH3-10-S 1059898-002 :26-AUG-02 501U 'RCRA METALS SGEL 197718, 197762
1078 Bldg, 6640 55 © Volume3d 805652 |6640/1078-DF1-BH2-5.0U '059697-002 123-AUG-02 S0IL RCRAMETALS GEL 197718, 197762
1078 Bldg. 6840 S5 Volume 3 | 605652  :6640/078.DF1-BH3-5-S ,059605-002 23-AUG-02 50IL RCRAMETALS 'GEL 197718, 197762
1079 [Bldg. 6643 S5 ' Volume 3 ;  B0O5653  16643/1079-DF1-BH1-11-5 059641-002 ,22-A1)G-02 SOIL ‘PCB-8082 GEL 197833
1078 !Bldg. 6643 S5 Volume 3 ;605653  6643/1079-DF1-BH1-16-5 :059842-002 22-AUG-02 .SOIL PCB-3082 ‘GEL 197835
1079 'Bldg. 8643 55 © Volume3 | 606653 {6643/1079-DF1-BH2-11-8 {059700-002 123-AUG-02 801 PCB-8082 GEL 107835
1079 !Bldg. 6643 55 ! Volume3 | B05653  16643/1079-DF1-BH2-16-5 '059701-002 \23-AUG-02 SO, ‘PCB-8082 GEL 197835
1078 ,Blag, 6643 55 Volume 3 |} 605653 16643/1078-DF 1-BH3-11-8 ,059702-002 i23-AUG-02 (SO PCB-8082 ‘GEL 1197835
1079 iBldg. 6643 S5 . Volume3 | 805653  |6643/1079-DF1-BH3-16-5 059703-002 123-AUG-02 'BOIL PCB-8082 IGFL 197835
i 1079 {Bidg. 6843 33 . Volume3d | 805653 [6643/1079-DF1-BH1-11-5 {059641-002 122-AUG-02 -SOIL TOTAL-CN {GEL 197853
i 1079 |Bidg. 6643 53 . Volume3 { 605653 |6643/1075.0F1-BH1-16-S 1059642002 122-AUG-02 iSO TOTAL-CN LJGEL 197853
! 1079 |Bidg. 864385 ¢ Volume3 | 605653 16643/1079.DF1-BH2-11-5 i059700-002 i23-AUG-02  1SON TOTAL-CN  GEL  }197853
i 1079 |Bldg. 6643 SS i Voluma 3 605653  [6643/1079.DF1-BH2-16-5 £059701-002 123-AUG-02 ‘SOIL {TOTAL-CN iGEL 197853
’ 1079 gsmg 6643 58 ! volume3 | 605653 .6543/1079.DF1-BH3 -11-8 1059702002 ;23-Aué-,02 801 TOTAL-CN IGEL 1197853 ;
; 1079 |Bidg. 6643 5S ¢ Voume3d | 605653 664311079 DF1-BH3-16-5 |058703-002 23-AUG-02 ‘S0IL ‘“TOTAL-CN {GEL :f197asa !
;1079 |{Bidg. 6643 55 | Volume3d | 605653 ;664311079 -DF1-BH1-11-5 1059641-002 122.AUG-02 SOl .BNA-B270 (GEL j197857
{ 1079 Bidg. ¢ 6643 ss Volume3 | 605653  |6643/1079-DF1-BH1-16-S :059642-002 122-AUG-02 ISOIL BNA-8270 {GEL 1497857
I 1070 {Bldg. 6643 33 { Volume3 | 805653 [6643/1079-DF1-BH2-11-3 '059700-002 i123-AUG-02 SOIL BNA-8270 HGEL 1197857
i1079 $Bldg §643 S5 { volume3 | 605653 16643/1079-DF1-BH2-16-S :059701-002 123-ALIG-02 BOIL .BNA.8270 IGEL 197857
i 1079 iBidg 6643 58 Volume 3 | 605653 [G643/1079-DF1-BH3-11-8 1059702-002 {23-AUG-02 S0IL BNA-8270 {GEL 197857
{1079 ;Bldg 6643 55 " Volume3 | 805653  [6643/1079-DF1-BH3-16-5 1059703-002 23-AUG-02 SOIL ‘BNA-8270 JGEL 197857
1079 *Bldg 6643 S5 ' Volume3 | 505653 [BB43M079-DF1-BH1-11-8 ‘059641-001 [22-AUG-02 SOIL VOA-8260 .GEL +197932
1079 {Bidg. 5643 S8 ., Voume3 | 805653 =as43f1079-DF1-BH1 16-8 {059642-001 122.AUG-02 501L VOA-8260 GEL 1197932
1970 ;’Bldg. 8643 SS : Volumed ! 605653 16643!1079 DF1-BH2-11-5 1050700-001 123-AUG-02 :SOIL IVOA-8280 IGEL 197932
| 1079 |Bidg. 6643 55 ! Volrme3 | 605653 {ee-:ano:rg-nm BHZ2-16-5 ‘059701-001 i23. AUG 02 SOIL VOA-8260 ‘GEL 1197932
’5 1078 {Bldy. 6643 55 " Vvolume3d | 605653 6643/1079-DF 1-8H3-11-8 10597072-001 ;23~AUG—OZ B0IL VIOA-8260 "GEL 197932
{ 1079 ;Bldg 6643 55 " Valume 3 | &o5653 eaa:m 079.DF1-BH3-16-5 4059703001 123-AUG-02 S0IL VOA-8260 'GEL 197932
{ 1078 ]Bldg 3543 ss ; Volume3 ! 605653 5643/1‘0?9-01:1 BHT1-11-§ i0506841-002 ;22-AUG—02 ‘son Cr+6 1GEL $188031
_10?9 iBldg. 5643 ss i volume3 | 605653 aqgg.gtom-nm -BH1-16-5 _ {058642-002 <22~AUG-02 SO, iCr+6 IGEL H198031
| 1079 !Brdg 8643 55 ! Voume3 ! 605653 [8643/1079-DF1-BH2-11-5 © i059700.002 . |23.AUG02 SO iCr+6 'GEL (198031
| 1079 |Biig 8843 58 1 volume3 | 605853 |6643/1079.DF1-BH2-165  {050701-002 i23-AUG02  iSOIL 1Cr+6 IGEL (198031 I
_.lote iBldg 5343 88 _; Volume 3 | B05653  |864371079-DF1-8H3-11-8 1059702-002 123-AUG-02 {SOIL icreg GEL 198031 T
1079 iBldg. 6643 58 ¢ Volume3 | 605653 g@ganms -DF 1-BH3-16-5 i 069703-002 123-AUG-02 ‘SOIL ‘CreB %GEL 1198031 T

NOTE: Multiple batch numbers are listad for reanalysis and
RCRA metals for the KCP run and the mercury CVAA run. 31 of 58 4111/2005



DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX
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107¢  Bldg 6643 55 " Volume 3 605653  £643/1079-DF1-BH1-11-8 059641-002 22-AUG-02 HE-8330 198039
1079  Bldg. #R43 88 volime 3 ROSA53  6B43/1079-DF1-BH1-16-8 059642-002 22-AUG-02 30IL HE-8330 GEL 198039
1079 'Bidg. 6643 53 Volume 3 605653  GBA3NU7S-DF1-BHZ-11-5 059700-002 23-AUG-02 SOIL HE-8330 GEL 198039
1078 Rldg #6843 88 Volume 3 605653  6643/1079-DF 1-BH2-16-5 059701-002 23-AUG-02 S0IL HE-8330 GEL 198035
1079 Bldg. 6643 85 Volume 3 605653  6643/1079-DF 1-BH3-11-5 058702-002 23-AUG-02 SOIL HE-8330 GEL 198039
1079  Bldg. 6643 SS Volume 3 AN56A3  6A43/1079-DF1-BH3-16-3 058703-002 23-AUG-02 80IL HE-8330 GEL 158039
1079  Bldg. 6643 5% volume 3 605653  6643/10/9-DF1-BH1-11-5 059641-002 22-AUG-02 SOIL GROSS-A/B GEL 193986
1079 -Bldg. 6643 S8 Volume 3 80553 AB43/1079-DF1.BH1-16-S ‘N59642-007 22-Al13-02 |0 GROSS-AB GEL 198986
1079 PBldg. 6643 S5 Volume 3 605653  £643/1079-DF1-BH2-11-8 059700-002 23.AUG-02 SO GROSS-A/B GEL 198986
1079 Bldg. 6643 S5 Volume 3 - G0O5653  6643/1079-DF1-BH2-16-S 059701-002 23-AUG-02 HallR GROSS-A/B GEL 198986
1079 -Bldg. 6643 55 Volume 3 805653  6643/1079-DF1-BH3-11-5 055702-002 23-AUG-02 SOl GROSS-AB GEL 198986
1079 Bldg. 6643 S5 Volume 3 605653  6643/1079-DF1-BH3-16-5 052703-002 23-ALG-02 S0l GROSS-AB GEL 198986
1079 Bldg. 6643 85 Volume3d 605653 '6643/1079-DF1-BH3-TR 055704-001 23-AUG-02 AQUEQUS  VOA-8260 GEL 159064
1079 Bldg. 6643 55 © volume7 ;605641  6643/1079-DF1-BH1-11-§ 059641-003 22-AUG-02 SOIL GAMMA SPEC 'RPSD 201191
1079 ‘Bldg. 6643 85 Volume 7 | 605641 +6643/1079-DF1-BH1-16-G 059642-003 22-AUG-02 S0IL ‘GAMMA SPEC RPSD 201191
1079 'Bidg. 6643 55 Volume 7 | 605641  6643/1079-DF1-BH2-11-5 059700-003 23-AUG-02 SOIL GAMMA SPEC RPSD 201191
1079 .Bidg. 6643 85 Volume 7 @ 605641  8643/1079-DF{-BH2-16-5 059701-003 23-AUG-02 S0IL GAMMA SFEC RPSD  :201191
1079 B\dg. 6643 55 volume 7 605641  ©6643/1079-DF1-BH3-11-5 059702-003 23-AUG-02 SQIL GAMMA SPEC RPSD 7201191
1079 'Dldg. 6643 55 Volume 7 | 605641  6643/1079-DF1-BH3-16-8 059703-003 23-AUG-02 SOIL GAMMA SPEC 'RPSD 201191
1079 |Bldg. 6643 S5 volume 3 . 605653  -6643/1079-DF1-BH1.11-8 .059641-002 122-AG-02 SOIL RCRA METALS GEL 197718, 197762
1079 :Bldg, 6643 S5 Volume 3 . 805653 6643/1079-DF1-BH1-186-5 05964 2-002 22-AUG-02 S0IL RCRAMETALS GEL 197718, 197762
1079 Bldg. 6643 55 ' Volume 3 © 605653  6643/1079-DF1-BH2-11-S 059700-002 .23-AUG-02 S0IL RCRAMETALS GEL *197718, 197762
1079 Bldg. 6643 55 Volume 3 605653  6843/1073-DF1-BH2-16-5 '058701-002 '23-AUG-02 S0l RCRA METALS GEL ‘197718, 197762
1079  Bldy. 6643 55 vplume 3 605653  BB43/1079-DF 1-BH3-11-5 059702-002 23-AUG-02 S0IL RCRA METALS GEL 197718, 197762
1074 ‘Bldg. 6643 55 © Volume 3 ° 605653  6643/1079-DF1-BH3-16-8 059703-002 23-AUG-02 3S0IL RGRA METALS GEL 1197718, 187762
1080 Bldg. 6644 S5 volume 3 605658  8644/1080-DF1-EB _D59640-002 26-ALIG-02 AQUEQUS  BNA-8270 ‘GEL ,187643
1080 ‘Bldg. 6644 55 Volume 3 605656  6644/1080-DF1-EB 059640-006 26-AUG-02 AQUEOUS Cr+8 GEL 197642
1080 ;Bldg. 6644 S8 - Volume 3 BOSB56 6644/1080-DF1-E8 059640-003 26-AUG-02 AQUEOUS  PCB-8082 GEL 1197833
1080 :Bldg. 6644 55 . Volume 3 . 605654  6644/1080-DF1-BH1-10-3 059706-002 26-AUG-02 S0IL PCB-8082 GEL 197835
1080 :Bldg. 6644 §5 © yolume3 . 605654  6644/1080-DF1-BH1-5-S -059705-002 26-AUG-02 SOIL PCB-8082 ‘GEL 197835
1080 Bldg. 6644 35 ; Volumed . 605654 - 6644/1080-DF1-BH2-10-5 059708-002 26-AUG-02 3OIL PGB-8082 GEL 187835
1080 'Bldg. 6644 55 . Volume3 605654  6644/1080-DF1-BH2-5-S 059707-002 26-AUG-02 -S0IL ‘PCB-8082 GEL 197835
1080 |Bldg 6644 85 ' Volume3 : 603654  6B644/1080-DF1-BH3-6-5 059709-002 26.AUG-02 S0IL PCB-8082 -GFI 1197835
1080 Bldg. 6644 58 . Volume 3 605654  6644/1080-DF1-BH3-11-5 059710-002 26-AUG-02 SOIL 'PCB-B0B2 GEL 1197837
10B0  Rilg 6644 58 i Volume3 ! 605654 6644/1080-DF1-BH1-10-8 :059706-002 '26-AUG-02 SOIL TOTAL-CN "GFI 197853
1080 'Bldg. 6644 SS . Volume 3 605654 6644!1080 DF1-BHT-5-5 '059705-002 26-AUG-02 SOIL TOTAL CN GEL 197853
{ 1080 !Bldg. 5{344 58 { volume3 ° 605654 6644!1080 DF1-BH2-10-3 ?_059?03,002 26-AUG-02 80IL TOTAL-CN GFI 197853
10B0 ‘Bidg. 6644 55 1 Volume 3 - 605654 6644_.'1080 -DF1-BH2-5-5 {059707-002 26-AUG-02 “SOIL TOTAL-CN GEL ,197853
;1080 -Bldg. 6644 55 ) Volume3 . 605654 .6644/1080-DF1-BH3-6-3 '058708-002 26-AUG-02 S80Il TOTAL-CN GE! 1197853
i 1080 ‘BlAg. 6644 85 . i volume 3 i 505654 36&44{1030-0!?1 BH1-10-8 . +059708-002 ZE-AUG-OZ SO {BMA-8270 GEL ‘197857
I’wlgao 'Bldg. 6644 55 i Volume3 - 605654 ?66441'1 080-DF1-BH1-5-5 '” 1059705-002 .26- AUG-Oz S0IL 'BNA-8270 GEL 197857
' 1080 Bldg, 6644 5$ i} volume3d - 605654 6644."1080 DF1-BH2-10-S 059708-002 26-AUG-02 S0IL BNA-8270 GEL 197857

NOTE: Multiple batch numbers are listed for reanalysis and

RCRA metals for the ICP run and the mercury CVAA run. 320f58 4/11/2005
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GEL QC CROSS REFERENCE COC 605653
SAMPL
Site # Site Name SAMPLE# (F# |DISP_ER_SAMP_LOGC DATE MATRIX (LAB TEST BATCH #
1079|Bidg. 6643 SS 059641 D01 |6643/1079-DF1-BH1-11-8 22-AUG-02  |SOIL VOA-8260 107032, 157068 |
1079|Bldg. 6643 SS 059641 002 |6643/1079-DF1-BH1-11-S 22-AUG-02 )SOIL BNA-8270 197857, 197831, 198215
1079]Bidg. 6643 SS 059641 {002 [6643/1079-DF1.BH1-11-§ 22-AUG-02 [SOIL Cr+6 188037, 198034
1079|BIdy. 8643 S5 059641  [002 |6643/1079-DF1-BH1-11-S 22-AUG-02 |SOIL GROSS-A/B 196086
T 198038, 198044, 201462,
1078{Bidg. 6643 SS 059641 002 [6643/1079-DF1-BH1-11-8 22-AUG-02 |SOIL HE-8330 203606
1079} Bldy. 65643 SS 059641  |002 |6643/1079-DF1-BH1-11-S 22-AUG-02 [SOIL PCB-8082 197835, 107837 |
197718, 167762, 198132
1079{Bldg. 6643 SS 059641 002 |6643/1079-DF1-BH1-11-8 22-AUG-02  [SOIL RCRA METALS (180386
1079{BIdg. 6643 SS 050641 1002 (6643/1073-DF 1-BH1-11-§ 22-AUG-02 (SOIL TOTALCN 187853, 198863
1079]Bldg. 6543 SS 059642  [001 6643/1079-DF1-BH1-16-S 22-AUG-D2 [SOIL VOA-8260 197932, 197964 |
1079}Bldyg. 6643 S5 059642 {002 |6643/1079-DF1-BH1-16-S 22-AUG-02 |SOIL BNA-8270 197857, 197631, 198215
1079{Bldg. 6643 SS 059842  [002 [8643/1079-DF1-BH1-16-S 22-AUG-02 [SOIL Cr+8 195031, 108034
1078{Bidg. 6643 SS 059642 (002 (6643/1079-DF1-BH1-16-8 22-AUG-02 (SOl (GROSS-A/B 156586
188039, 108044, 201462,
1079|BIdg. 6643 SS 059642  |002 |6643/1079-DF1-BH1-16-8 22-AUG-02 |SOIL HE-8330 203806
1079|Bidg. 6643 SS 059642 (002 |6B43/1079-DF1-BH1-16-5 22-AUG02 [SOIL PCE-3082 197635, 197837 |
187718, 197762, 196132,
1078|8ldg. 8643 SS 059642 1002 |6643/1079-DF 1-BH1-16-5 22-AUG-02 |SOIL RCRA METALS (199386
1079|Bidg. 6643 SS 059842 (002 16643/1079-DF1-BH1-16-8 22-AUG-02 [SOIL TOTAL-CN 197053, 198663
1120|Ridg. 6643 DW 059698  |001 |6643/1120-DW1-BH1-8-S 22-AUG-02 |SOIL VOA-8260 197932, 197964 |
1120iBidg. 6643 DW 059698 {002 [6643/1120-DW1-BH1-8-8 22-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1120|Bldg. 6643 DW 059698  [0D2 {6643/1120-DW1-BH1-8-S 22-AUG-02 [SOIL Cr+8 198037, 198034
1120|Bldg. 8643 DW 059698 |002 |6643/1120-DW1-BH1-8.S 22-AUG-02 [soIL GROSS-A/B [198986
188030, 108044, 201462 |
1120]Bidg. 6643 DW 059608  |002 [6643/1120-DW1-BH1-8-S 22-AUG-02 |SoiL HE-8330 203606

S0G 6618908



GEL QC CROSS REFERENCE COC 605653
SAMPLE
Site#|  SiteName  |SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX [LABTEST  [BATCH #

1120|Bidg. 6643 DW 059698 [002 |6643/1120-DW1-BH18-S 22-AUG-02_|SOIL PCB-8082 1578635, 197837

187718, 197762, 199132,
1120|Bldg. 6643 DW 059698 |002 |6643/1120-DW1-BH1-8-S 22-AUG-02 _[SOIL RCRA METALS (199386
1120{Bldg. 6643 DW 059698 1002 |6643/1120-DW1-BH1-8-5 22-AUG-02_|SOIL TOTAL-CN __ |167853, 198663
1120|Bldg. 6643 DW 059699 1001 |6643/1120-DW1-BH1-13-§ 22-AUG-02__|SOIL VOA-6260 197932, 197964
1120[Bldg. 6643 DW 059699  |002 |6643/1120-DW1-BH1-13-5 2-AUG-02 _[SOIL BNA-8270 197857, 197631, 198215
1120|Bldg. 6643 DW 059689 _ [002 |6643/1120-DW1-BH1-13-5 22-AUG-02_|SOIL Cr+6 198037, 198034
1120{Bidg. 6643 DW 059699 |002 |6643/1120-DW1-BH1-13-S 22-AUG-02_|SOIL GROSS-A/B__ | 198986

188039, 198044, 201462,
1120|Bldg. 6643 DW 059698 |002 |6643/1120-DW1-BH1-13-S 22-AUG-02_|SOIL HE-8330 203606
1120|Bidg. 6643 DW 059699 002 |6643/1120-DW1-BH1-13-5 22-AUG-02_|SOIL PCB-8082 197835, 197837

167718, 187762, 196132,
1120|Bldg. 6643 DW 059699 {002 |6643/1120-DW1-BH1-13-5 22-AUG-02_|SOIL RCRA METALS (199386
1120{Bidg. 6643 DW 059699 [002 [6643/1120-DW1-BH1-13-S 22-AUG-02_[SOIL TOTAL-CN __ |197853, 198863
1079]Bldg. 6643 SS 059700 [001 |6643/1079-DF1-BH2-11-S 23-AUG-02_|SOIL VOA-8260 167932, 197964 |
1079 Bldg. 6643 SS 059700  |002 |8643/1078-DF1-BH2-11-S 23-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1079|Bidg. 6643 S5 059700 |002 |6643/1079-DF1-BH2-11-5 23-AUG-02_|SOIL Cr+6 198037, 168034
1079|Bidg. 6643 55 059700 002 |6643/1079-DF1-BH2-11-S 23-AUG-02_|SOIL GROSS-A/B__| 198986

708039, 198044, 201462,
1079|Bldg. 6643 SS 059700 |002 |6643/1079-DF1-BH2-11-S 23-AUG-02 _|SOIL HE-8330 203606
1079|Bidg. 6643 SS 058700 {002 |6643/1079-DF 1-BH2-11-S 23-AUG-02_|SOIL PCB-8082 187835, 197637

187718, 197762, 199132,
1079{Bldg. 6643 SS 059700 [002 [6643/1079-DF1-BH2-11-S 23-AUG-02 _[SOIL RCRA METALS 199386
1079|Bidg. 6643 5S 059700 002 |6643/1078-DF 1-BH2-11-S 23-AUG-02_|SOIL TOTAL-CN 197853, 198863
1079]Bidg. 6643 SS 059701 |001 |6643/1079-DF1-BH2-16-5 23-AUG02_|SOIL VOA-8260 197932, 197964 |
1079|Bidg. 6643 SS 059701 [002 |8643/1079-DF1-BH2-16-S 23-AUG-02 _[SOIL BNA-8270 197857, 197631, 198215

SDG 661898



GEL QC CROSS REFERENCE CcOGC 605653
AMPLE
Site ¥ Site Name SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX {LAB TEST BATCH #
1G78|Bldg. 6643 SS 050701  [002 16643/1079-DF1-BH2-16-S 23-AUG-D2  |SOIL Cr+6 158031, 108034
1079]Bldg. 6643 SS 059701  |002 |6843/1079-DF1-BH2-16-5 23-AUG-02 [SOIL GROSS-A/B 158986
198039, 106044, 201462,
1078|Bidg. 6643 55 059701  |D02 |8643/1079-DF 1-BH2-16-S 23-AUG-02 |{SOIL HE-8330 203606
1079]Bldg. 6643 SS 059701 002 |8643M079-DF1-BH2-18-8 23-AUG-02 {SOIL PCB-8082 197835, 197837
197718, 197762, 109132,
1079]Bidg. 6643 SS 059701 {002 |664311079-DF1-BH2-18-5 23-AUG-02  |SOIL RCRA METALS |199386
1079]Bldg. 6643 SS 059701 D02 |6643/1079-DF1-BH2-16-8 23-AUG-02 |SOIL TOTAL-CN 187854, 108863
1079]Bidg. 6643 S5 059702  |001 [6643/1079-DF1-BH3-11-S 23-AUG-02 [SOIL VOA-8260 197932, 197964
1079}Bldg. 5643 S8 056702  |002 |6643/1079-DF1-BH3-11-$ 23-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1079]Bldg. 6643 55 050702  |OD2 [6642/1079-DF1-BH3-11.S 23-AUG-02 [SOIL Cre6 198031, 198034
1079!Bldg. 6643 SS 059702 |002 16643/1079-DF1-BH3-11-S 23-AUG-02 |SOIL GROSS-A/B 198986
108039, 108044, 201462,
1079]Bldg. 6643 5SS 059702  |002 |6843/1079-DF1-BH3-11-8 23-AUGD2  [SOIL HE-8330 203608
1079|Bidg. 6643 SS 059702 (002 |8643/1079-DF1-BH3-11-8 23-AUG-02 {SOIL PCB-3082 167835, 17837 |
187718, 197762, 199132,
1079|Bidg. 6643 5SS 055702  |002 |6642/1079-DF1-BH3-11-§ 23-AUG-02 [SOIL RCRA METALS |198386
1078|Bldg. 6643 5S 059702  |002 |6643/1079-DF1-BH3-11-5 23-AUG-02  [SOIL TOTAL-CN 197853, 198560
1079|Bldg. 6643 S8 059703  |001 16643/1079-DF 1-8H3-16- 23-AUG-02 {SOIL VOA-B260 157932, 197964
1079|Bldg. 6643 SS 059703  |002 |6643/1079-DF1-BH3-16-S 23-AUG-02 |SOIL BNA-BZ70 197857, 197631, 198215
1079|Bldg. 8643 SS 069703 1002 [6643/1079-DF 1-BH3-168 23-AUG-02 [SOIL Cr+6 108031, 198034
1079|Bidg. 6643 S§ 059703  |002 |6643/1079-DF1-BH3-16-S 23-AUG-02 [SOIl. GROSS-A/B [198986
198038, 158044, 201462,
1078|Bidg. 6643 5% 055703  |002 [6643/1079-DF1-BH2-16-S 23-AUG-02  |SOIL HE-8330 203606
1079|Bidg. 6643 SS 059703  [002 [6643/1079-DF1-BH3-16-S 23-AUG-02 {SOIL PCB-8082 197835, 197837 |
197718, 197762, 199132, |
1079|Bldg. 6643 5S 059703 {002 {6643/1079-DF1-BH3-16-S 23-AUG-02 |SOIL RCRA METALS {198386
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GEL QC CROSS REFERENCE COC 605653

SAMPLE
Site # Site Name SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX [LAB TEST BATCH #
1079|Bldg. 6643 SS 059703 002 |6643/1079-DF1-BH3-16-S 23-AUG-02 [SOIL TOTAL-CN 197853, 198863
1079|Bidg. 6643 SS 059704 001 |6643/1079-DF1-BH3-TB 23-AUG-02 JAQUEQUS |VOA-8260 199064
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RPSD QC CROSS REFERENCE COC 605641
BATCH NO. 201191

SHe# | oiteName  |SAMPLE# [F# |ER SAMPLE ID SAMPLE DATE JMATRIX JLAB TEST
1078 |Bidg, 6643 58 1050641  J003 |6643/1079-DF 1-BH1-11-5 22-AUG02  |SOIL . JGAMMA SPEC |
1070 1Bldg. 6643 55 059642  J003 |6643/1079-DF 1-BH1-16-S 22-AUG-02 SOIL___|GAMMA SPEC
1076 |Bidg. 6640 55 059691 |003 [6640/1078-DF 1-BH1-5-5 23-AUG-02 SOIL |GAMMA SPEC
(1078 |Bidg. 6640 SS 059692  |003 {6640/1078-DF 1-BH1-10-S 23-AUG-02 SOIL |GAMMA SPEC
1078 Bidg. 6640 SS 0509693 |003 §6640/1078-DF 1-BH2-5-5 23-AUG-02 SOIL_ |GAMMA SPEC |
1076 |Bidg, 6640 S5 058604 |003 [6640/1078-DF 1-BH2-10-5 73-AUG-02 SOIL . JGAMMA SPEC
7078 Bldg. 6640 55 050605 |003 |6640/1076-DF 1-BH3-5-5 23-AUG-02 SOIL_ |GAMMA SPEC |
1076 Bldg. 6640 53 050696 ___|003 |6640/1078-DF 1-BH3-10-S 26-AUG-02 _ 1SOIL_ |GAMMA SPEC
1078 Bldg. 6640 55 050697 003 [6640/1078-DF 1-BH3-5-DU 23-AUG-02 SOIL_ |GAMMA SPEC
1120 Bldg. 6643 DW 059698 1003 |6643/1120-DW1-BH1-8-5_ 22-AUG-02 SOIL_ |GAMMA SPEC
1120 Bldg. 6643 DW 059699 003 |6643/1120-DW1-BH1-13-5 22-AUG-02 SOIL  [GAMMA SPEC
1079 Bldg. 6643 SS 059700 J003 |6643/1079-DF1-BH2-11-5 23-AUG-02 SOIL _ [GAMMA SPEC
1079 Bidg, 6643 53 059701 §003 [6643/1079-DF 1-BH2-16-5 23-AUG-02 SOIL . IGAMMA SPEG
1079 Bldg. 6643 S5 059702 [003 [6643/1079-DF 1-BH3-11-S 23-AUG02  |SOIL . [GAMMA SPEC
1079 |Bidg. 6643 S5 059703 ]003 [6643/1079-DF 1-BH3-16-5 23-AUG-02 SOIL _ JGAMMA SPEC
059705  J003 |6644/1080-DF 1-BH1-5-5 P6-AUG-02 __ |SOIL [GAMMA SPEC
050708 |003 [6644/1080-DF1-BH1-10-8 _____ |26-AUG-02 GAMMA SPEG
058707 003 [8644/1080-DF 1-BH2-5-5 26-AUG-02 |
. J059708  [003 |6644/1080-DF 1-BH2-10-6 ______ [26-AUG-02____ JSOIL
) 059709 ]003 [6644/1080-DF 1-BH3-6-S — . 126-AUG-02 | S
1080 BHE'LGSM SS 059710 tooa I6644-I1080——_DF1-BH3-' 118 |26-AUG-02 __ |SOL  |GAMMA SPEC




COC# 602761



ECEIVE
CASE NARRATIVE

RECORDS CENTER/ for 0CT ~8 2002
ORIGINAL COPY ‘Sandia National Laboratories
ARCOC-605652
SDGH#66189A
ARCOC-605653
SDG#66139B
ARCOC-605654
SDG#66189C
ARCOC-605656
SDG#66189D
Case No. 7223.02.03.02

September 24, 2002

1Lahoratory Identification:

General Engineering Laboratories, Inc.

Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:

2040 Savage Road
Charleston, South Carolina 29407

Telephone Number:

(843} 556-8171

Summary:

Sample receipt

Sandia collected forty-two soil samples and twelve aqueous samples on August
22" 23" and 26", 2002. The samples arrived at General Engineering Laboratories, Inc.,
(GEL) Charleston, South Carolina on Aupust 28™, 2002, for environmental analyses.
Cooler clearance {screening, temperature check, etc.} was done upon login. The coolers
arrived without any visible signs of tampering and with custody seals intact. The samples
were delivered with chain of custody documentation and signatures. The temperature of

the samples was 2.0, 3.0, and 5.0°C, as measured from the temperature control bottles.

GENERAL ENGINEERING LABORATORIES
P O Box 30712 . Charleston, SC 29417« 2040 Savage Road » 29407
(843} 556-8171 « Fax {843) 766-1178
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On ARCOC-605652, sample [D 059698-001 was listed as the trip blank. On
ARCOC-605€53, the same sample ID is listed for a soil sample. A new sample [D was
given to the sample ID on ARCOC-605652. The new sample 1D was 059893-001. The
hexavalent chromium matrix spike for the soil samples failed contractual limits at 73.7%,
but was within GEL's SPC limits. The LCS passed at §7%. All samples were either “U”
or "} flagged. Client was contacted regarding this issue and 1nstructed GEL to report the

data with an NCR,

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

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

ARCOC SDG# #of samples | Collection Date Date Rec’d by Lab
605652 66189A i5 08/23/02,08/26/02 | 08/28/02
605653 66189B 17 08/22/02,08/23/02 | 08/28/02
605654 661895C 13 08/26/02 08/28/02
605656 66189D 9 08/26/02 08/28/02
The laboratory received the following samples:

Laboratory ID Description

ARCOC-605652:

66185001 059691-001

66189002 059692-001

66189003 059693-001

66189004 059694-001

66189003 059695-001

66189006 059696-00!

66189007 059697001

661849021 059651-002

66189022 059692-002

66189023 059693-002

66189024 059654-002

66189025 059695-002

66189026 059696-002

66189027 059697-002

66197003 059893-001

GENERAL ENGINEERING LABORATORIES
P C Box 30712 » Charleston, SC 29417 » 2040 Savage Road « 29407
{8437 556-817]1 « Fax (843) 766-1178
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Laboratory ID Description
ARCOC-605653;

66189008 059698-001
66189009 059699-001
66189010 059641-001
66189011 (59642-001
66189012 059700-001
66189013 059701-001
66189014 059702-001
66189015 059703-001
66189028 059698-002
66189029 059699-002
66189030 059641-002
66189031 059642-002
66189032 059700-002
66189033 059701-002
66189034 059702-002
66189035 059703-002
66197004 059704-001]

ARCOC-605654:

66189016 059705-001
66189017 059706-001
66189018 059707-001
66189019 059708-001
66189020 055709-001
66189036 059705-002
66189037 059706-002
66189038 059707-002
66189039 059708-002
66189040 59709-002
66195001 059710-001
66195002 059710-002
66197005 59711-001

ARCOC-605656:

66197001 059640-001
66197002 059712-001
66197006 059640-002
66197007 059640-003
66197008 059640-004
66197009 059640-005
66197010 059640-006
66197011 059640-007
66197012 059640-008

GENERAL ENGINEERING LABORATORIES
PO Box 30712« Charleston, SC 29417+ 2040 Savage Road « 29407

(843) 556-8171 » Fax (843) 766-1178
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Case Narrative

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratonies (GEL) Standard Operating Procedures. Any technical or

administrative problems during analysis, data review, and reduction: are contained in the
anatytical case narratives in the enclosed data package.

Internal Chain of Custody:

Custody was maintained for the sampies.
Data Package:

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

Uedo.: [y

Project Manager

GENERAL ENGINEERING LABORATORIES
P O Box 30712« Charleston, SC 29417 . 2040 Savage Road « 20407
(843) 556-8B171 « Fax (843) 766-1178
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'Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

The following client and quality centrol samples were analyzed to complete this sample delivery group/work order

Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer

GC/MS Volatile Organics
Sandia National Labs (SNLS)
SDG 66189

SW846 8260A

SWE46 5030A

197932

197931

using the methods referenced in the Analysis Information section:

Sample ID
66189001
66189002
66189003
66189004
66189005
66189006
66189007
66189008
66189009
66189010
6618901 |
66189012

66189013

Client ID

059691-001
059692001
059693-001
059694-001
059695-001
039696-001
059697001
059698-001
0359699-001
05964 1-001
059642-001
059700001

059701001

SDG#66189 -VOA
Page 1 0of §
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66185014 059702-001

66189015 059703001

66185016 059705-001

66189017 059706-001

65189018 059707001

66189019 059708001

66189020 _ 059700-D0!1

1200292492 VBLKO! (Blank)

1200292458 VBLKOILCS (Laboratory Control Sample)
1200292491 VBLKO2 (Blank)

1200292457 VBLKO2LCS (Laboratory Control Sampie)
1200293145 VBLKO3 (Blank)

1200293146 VBILK03LCS (Laboratory Control Sample)
1200292494 059691-00 1MS (Matrix Spike)
1200292494 0359691 -001MSD (Matrix Spike Duplicate}

Preparation/Aunalytical
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-OA-E-026 REV .8.

Calibrailon Information

Dse te software limitations, all the data files comprising the initial calibration curve may not be listed on the initial
calibration summary form. All calibration files are listed in the calibration history report in the "Standard Data"
section.

Initial Calibration
All the mitial calibration requirements were met.

CCV Requiremenis
All the continuing calibration verification (CCV) requiremenis were met,

uality Control In jpn

SDGH#66189 -VOA
Page 2 of 5
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Surrogate Recoveries
Surrogate recoveries, in all samples and quality control samples, were within the acceptance limits.

Blank Acceptance
Target analytes were net detected above the reporting limit in the blanks.

LCS Recovery Statement
All the required analyte tecoveries in the laboratory control samples were within the acceptance limits.

QC Sample Designation

The following sample was designated for matrix spike analysis:
6618900 059691 -00!

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

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

MS/MSD RPD Statement

The relative percent differences (RPD) between the matrix spike and matrix spike duplicate recoveries were within

the acceptence limits.

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

Technica) Information
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 pracedures were performed as stated in the SOP.

Sumple Re—prep/Re-apalysis
Re—analyses were not required for samples in this sample group/work order.

Miscellanecus Information

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

Manual Integrations
Data files associated with the initial calibration, continuing calibration check, and samgles did not require manual

SDG#66189 ~-VOA
Page3of5
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)intcgralions.

Additional Comments

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

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

System Configg[‘am

The laboratory utilizes the following GC/MS configurations:
Chromategraphic Columns

Chromatographic scparation of volatile components is accomplished through analysis on one of the following

columns:
w. Columo ID Column Description
‘&WI DB-624, 60m x 0.25mm, |.4um
J&W2 DB-624, 75m x 0.53mm, 3.0um

Instrument Configuration

Instrument systems are reference in the raw data and individual form headers by the Instrurnent 1D designations

below:
Instrument 1D System Conrfiguration Chromaiographic Column P& T Trap
VDAl HP68YWHPS5973 1&W1 Trap C
VOAZ HP689¥HFP5973 JEW] Trap C
VOA4 HP5890/HP5972 J&W] Trap K
VOAS HP5890/HP5972 J&EWI Trap C
VOAT © HP5890/HP5972 JE&W?2 Trap K
VOAS HPG6890/HP 5972 1&W1 Trap K
VOA9 HP6890/HFPS973 J&EWI Trap C

SDG#66189 -VDA
Page 4 of 5
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Comments

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

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 levet validation upon completion of the data package,

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

Reviewer: Q’Q‘*‘Q" L_)L Date: CR-a3 b

SDG#661R9 -VOA
Page Sof 5
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Organies Package Creation

This package hax been originatly reviewed by Richord Bormoe (942002 (2:19)
“This package has been peer reviewsd by Alberto Rodviguez (W) 52002 16:15)
This package has heen packaged by Tamara Carter (9/1%/2002 10:55)

This readmep ket Eeen edived by

Package Reyui rements

Raw Dala | TICS | Standards Treceahility

N N

Sampks

txchdt\! datafile smnplemT clientid injdate J. Injtime sublist ] COMU NS

(] ) Achew VO L8202y | il pdl L. d bﬁlSGﬂDlTOﬁ%‘Blmi I9-AUG-2002 | 116 66189.5ub |

| chem/VOALIMBIG02y b/ y420.8 | 6618301 0T05964] 001 | 29-AUG-2002 | 1847 661 Sg.subi

O Johem/VOALIKBIG02v| B/ yd32.d | 66133011 omzmﬂ }O—AUG-.ZOD:E 00:21 66139.sub(

) e/ VOALINB2902v | bv1yd33.d | 66189012 | 039700-001 | 30-AUG-2002 | 0047 66183 sub ﬂ

O fehemy O A LiME2902y L Dily43d 4 | 86189013 | 059701401 | 30-AUG-2002 | 113 ﬁétﬂg.sml j

O IchermnNOA OB v bFlyd35d J BAYSN | O59TUZ-00] 30-AUG2007 | 01:39 661 35 suby ‘

O } Ichem/VOALOR2O02v b/ 1y436.4 | B41BOCIS . 059703001 | 30-AUG-2002 | 02:06 - 66189.sub ]

| X ichemfVOALifOB2902v | b/ v437.d ]_Limss‘ms 059705007 | 30-AUG-2007 | 02:32 ' 65189 sub [

= TJ'chanGAI.MJS‘Z‘)GE\'I.b.’ly-ﬂ&.d ‘ 66183017 | 059706-003 E-AUG-NGI 02:38 ; 65189 subj

r} fchem/VOALIOS2902v i b/ 1y439.d | 65139018 | 059707-001 | 30-AUG-20G1 | 03:25 66189 sub ;

0 Fehem VA LIS 2002w Lbdtydd0.d { 65(8%T | (39708001 | 1D-AUG XKL § 03:5) fnﬁlﬂ‘i.suhj:_ T
17 ‘cham O | SOR2G0TFL D Iy L 2.d | B6IR9002 . 239892001 | 2W-ALGC200T | Ldde B 184 subs

a - TebemiVOA ) S0B29035 1bi1yad1.d | 66185020 059709430;1 I-AUG-2002 ¥ G417 | 66189.5ub

0 fehemVOALINB2902¥ b1 yd-lw 66189003 | 059693-001 | 29-AUG-2002 | 15:16 | 65189 .sub | -

| | fchem/VOALIOBIO2Y 1.0 1 pald,d | 66189004 i 059603007 ¢ 29-ADG- 2002 | i5:45 66185 5mb J

0 ,'chcm’VDAl.i.ﬂJB?Bl}lvl.b."lﬂl;rﬁﬁisgﬂﬂﬁ 059695-001 | 29-ALIG-2002 | 16:15 65189 sub }

| fehemMNVOALIR2902Y LY yai6d | 66189006 | DS9EG6-001 | 20-AUIG- 2002 3 16:45 1 ﬁbla‘?_wbé

1 * foher™OAL AR08V .0/ u41 Td | SETRSG07 | 05969700 | 29-AUIG-2001 ] 17:16 | 66139 sub l,

03 " fehemdYOATLIWOIZO02VE L wALB.d | 66189008 | 059698-001 | 29-AUG-2002 | 1745 66|89.sub% 7
0 JehemfYOA | IOB2902vE Bl vd19.d | 66189609 | O39499-001 | 26-AUG-2002 { 18:15 65!89.sub1—'
QCSzmples

exclude ‘ dutalile samplenae clieng-id injjdate —l injtinee | smbllst | commemis
n ; lehem™ CA LTS 202v ] W yd2d 4 1200292494 m%QI{-(IIM;T;D-AL:G-SEDDEW 20:1% B5189 saiy

D fhem/VOA L IGEIG2Y ] b 1y SOB.d 1200292494 [ 05969 1-001MS 0-AUG-22 | 1115 5189 sub

u fchem'\’OAl.imszwzﬂ.bilydzdr 1200292496 | 059691001 MSD | 20-A10-2002 | 20:48 { ﬁﬁlﬂgmb-‘
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0O fchenyVOA | i083002v 1 b/ 1y509.d 1200292496 | 05965 1-001MSD | 30-AUG-2002 | 11:46 66189, 5ub
a fchenvVOA | i/082902v] b/ [y42TA d | 1200292497 | VBLKO2LCS 29-AUG-2002 | 22:09 65189 sub
0O ichenm/VOA.i70B2902v1 b/ 1y403A.d | 1200292498 | VBLKOILCS 29-AUG-2002 | 08:37 66189.5ub
lE ichem/VOA | 3083002v | B/ 1y503A.d | 1200293146 | VBLKOILCS 30-AUG-2002 | 08:37 66189.5ub
a fchemyVOAT./082902v | b/ 1yd31Ad | 1200292491 | YBLKO2 29-AUG-2002 | 23:54 66189.5ub
a fchem/VOALI/082902v L.b/ 1 y4D6A.d | 1200292492 | VBLKOI 29-AUG-2002 | {010 66189,sub
a fchem/VOALI/083002v .b/1yS06A.d | 1200293145 | YBLKO3 30-AUG-2002 | 10:08 66189 sub
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GCMS Volatile Organics
Sandia National Labs (SNLS)
SDGH# 66195

Method/A nalysis Informatjon

Procedurz: Volatile Organic Compounds (VOC) by (ras Chromatograph/Mass Spectrometer
Analytical Method: SW846 B260A

Prep Method: SWB46 50304

Analytical Batch Number: 197964

Prep Barch Number: 197963

Sample Analysis

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

Sample D Client ID

66195001 059710-001

12002923570 VBLKOQ! (Blank)

1200292573 VBLKOILCS (Laboratory Control Sample)
repayufi i Verification

SOP Reference

Procedures for preparation, analysis and reporiing of analytical data are controlled by General Enginecring
Laboratories, Inc. as Standard Operating Procedures {SOP), The data discussed in this narrative has been analvzed
in accordance with GL-0A—E-(26 REV 8.

Calibration Information

Due to software limiations, all the data files comprising the initial calibration curve may not be lisied on the initial
calibration summary form. All calibration files are listed in the calibration history report in the "Standard Data"
section,

Initial Calibration
All the initial calibration requirements were met.

CCV Reguirements
All the continuing calibration verification {CCV) requirements were met.

SDG# 66189 -VOA
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483



Ouality Control (QC) Information

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

Blank Acceptance
Target analytes were ot detected above the reporting limit in the blank.

LCS Recovery Statement
All the required analyte recoveries in the Iaboratory control sample were within the acceptance limits.

QC Sample Designation
Matrix spikes were analyzed on a sample of similar matrix in SNLS sample delivery grovpiwork order, # 66163,

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

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

MSMSD RPD Statement
The relative percent differences (RPD) between the matrix spike and matrix spike duplicate recoveries were within
the acceptance limits, ‘

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

Technicul lnformation

Holding Time Specifications
All the samp'es 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
Ali 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—-anaiysis
Sample re—analysis was not required for this sample delivery group/work order.

Miscellaneons Information

Nonconformance (NCR) Documentation
SDGH# 66189 —VOA
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A nonconformance report was not required for this sample delivery groupfwork order.

Manual Integrations
Data files associated with the initial calibralion, continuing calibration check, and samples did not require manual
inlegrations.

Additienal Comments

The following package was gencrated using an electronic data processing program referred to as "virtual
packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronicalty. The following change from "traditionzl” 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 laboratory. An electronic signature page
inserted afier the case narrative 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 Configuration
The laboratory utilizes the following GC/MS configurations:
Chromatographic Columns

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

Column ID Column Description
J&W] DB-614, 60m x 3.25mm, 1.4um
J&W2 DB-624, 75m x 0.53mm, 3.0um

Instrument Configuration

Instrument systems are reference in the raw data and individuzl form headecs by the Instrument [D designalions
belaw:

Instrument 1D Sysiem ‘Conl'lguralion Chromategraphic Column P& T Trap
VOA] HP639/HP5973 J&W Trap C
VOA2 HP6§90/HP3973 1&W1 Trap C
vOA4 HP3890/HP5972 J&W 1 Teap K
VOAS HP5890/HP5972 J&W 1 Trap C
VOA7? HP5890/HP3972 J1&WZ Trap K

SDGH 66189 -VOA
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VOARB HP6EXN/HPS5973 J&WI Trap K

VOAY9 HP6890/HFP5973 J&WI Trap C

Comments

Where the anafyrical 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 venfied by a qualified data validator. In addition, all data designated for CLP
or CLP~like packaging will receive a third level validation upon compietion of the data package.

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

Reviewer: an D&,ﬁ-\ Date: 04-23 0

SDG# 66189 -VQOA
Page 4 of 4

486



Organics Package Creation

This packape has been orginatly reviewed by Crysal Stacey (W2002 B:.08)
This package has been peer reviewsd by Michoet Penny (5/3/2002 13:25)
This package has been packeged oy LySandra Gathers (962002 1334}
This coadmap has been edited by

Puckngr Reguiraimenty

Raw Mula | TICS | Stendards Traceahility

S

N N

Samples
' { o . ; :

exclude dataliie smmplena <hent-vd injdate injtime ;  sublist commenis

——— !

O Jehemry OAS A 0B2902vS v vd26.d | 6619500( | 039710001 | 20-AIFG.2002 | 1925 !:6618*}4.5»‘:

QC Samples

exclade datafile sampleno client=id } injdate Th\jxhe sublist Ivuumrltv:t-nts
I N

O feheWOAS WOBIN2S WAy403LE A d | 1200292573 VBLKMLCS | 23-AUG-1002 | 08:24 65189-1 5ub

B fehem Y OASIMAMN2YS WSy S03LSAG | 12002M012 ¢ VBLKOZLCS | 30-ATG-2002 | 09:403 G6159-1,5ub |

D fehemVOAS WOE20025 Sy407BSA S | 1200292570 | VELKDI 29.aUG-2002 | 1019 | 661891 5 gg}";g

+ ‘
n e r AL SH0E0026S BSySOTBS ALG | 1200793111 ;\'BLIC(D - AVG- 200 10:56 Jjﬁﬁllig—l.su"_l
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GC/MS Volatile Organics

Sandia National Labs (SNLS)
SDG 661892
Method/Analvsis Information
Procedure: Volatile Organic Compounds (YOUC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SW846 82608
Prep Method: SW246 50308

Analytical Barch Number: 199064
ample Analysis

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

Sample ID Client TD

66197001 059640-001

66197002 059712--001

66197003 059893-001

66197004 059704-001

66197005 059%711-001

1200294599 VBLKO {Blank)

1200294602 VBLKOILCS (Laboratory Control Sample)
1200294625 VBLEKOILCSD (Laboratory Control Sample Duplicate)

Preparation/Analytical Methed Verification

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General Engineering
L.aboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed
in accordance with GL-0A-E-(038 REV.6.

1§ ipn Inf ion

Due to software limitations, all the data files comprising the initial calibration curve may not be listed on the initial
SDG#66189-2 -VOA
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calibration summary form. All calibration files are listed in the calibration history report in the " Standard Data”
section.,

Initial Calibration
All the initial calibration requirements were met.

CCV Requirements
Al the continuing calibration verification (CCV} requirements were met.

Quality Control (QC) Information

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

Blank Acceptance
Target analytes were not detected above the reporting limit in the blank.

QC Sample Desigaation

Since the samples in this sample delivery group/work order were field QC samples (i.e.: trip blank, equipment blark,

etc.), the analysis of a matrix spike (MS} and a matrix spike duplicate (MSD} was not required. Instead, a
laboratory control sample (LCS) and laboratery control sample duplicate (LCSD) set was anatyzed.

LCS Recovery Statement
All the required analyte recoveries in the laboratory control sample were within the acceptance limits.

LCSD Recovery Statement
All the required analyie recoveries in the laboratory control sample duplicate were within the acceptance limits,

LCSA.CSD RPD Statement

The relative percent differences (RPD) between the laboratory control sample and Laboratory Control Sumple
Duplicate recoveries were within the acceptance limits.

internal Standard (ISTD) Acceptance

The internaf standard responses, in all samples and quality contrel samples, met the required acceptance criteria.

Technical Information

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 Verilication
All procedures were performed as stated n the SOP.

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

SDGH66189-2 -VOA
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Sample Re—prep/Re—-analysis
Re-analyses were not required for samples in this sample group/work order.

Miscellaneous Information

Nonconformance (NCR} Documentation
A nonconformance repon was not required for this sample delivery group/work arder.

Manual Integrations
Data files associated with the initial calibration, continuing calibration check, and samples did not require manual
integrations.

Additional Comments

The following package was generated using an electronic data processing program, referred e as ''virtual
packagimg”. 1n an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate 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 present on the original raw data. These hard copies are lemporarily stored in the laboratory. An electronic
signature page inserted after the case narrative of each electronic package will indicate the anatyst, reviewer, and
report specitalist names associated with the generation of the data and package. The data validator will always sign
and date the case narrative. Data that are not generated electronicaily, such as hand written pages, will be scanned
and insered into the electronic package.

System Configuration

The laboratory utilizes the following GC/MS configurations:
Chromatographic Columns

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

Column ID Column Description
JE&EW! DB—624, 60m x 0.25mm, 1.4um
J&EW?2 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
below:

Instrument ID System Configuration Chromatographic Column P&T Trap
VOA! HPERI(VHPSIT3 J&W! Trap C

SDGH#66]189-2 ~VOA
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VOA2
VOA4
VOAS
YOAT
VOASB

VOAS

Comments

HP6890/HP5973
HP5890/HP5972
HP5890/HP5972
HP3890/HPS5972
HPG6830/HP5973

HP6R90/HP5973

J&W1
J&W]
J&W1
J&W?2
J&W]

I&Ww1

Trap C
Trap K
Trap C
TrapK
Trap K

Trap C

* 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,

vi li

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 validalor verified the information presented in this case narrative:

Cj“&"‘ u‘&"""\ Dalte:

Reviewer:

jon:

Q%. 2300

SDGH66189-2 -VOA
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Organks Parkage Cregtion

This package has been originally reviewed by Richard Bomar (9/6/262 15:00)
This package has been peer reviewed by Alberto Rodeiguez (5/15/2002 15:16)
This package has been packaged by Tamara Carter (8/23/2002 12:53)

This roadmap has been edited by

FPackage Reguiremeniy

Raw llaﬂ TICS | Standards Traceability
N N
Samples
El:l:'hlde—’_ dutafile sampleno T chent-1d infdate injtime Sublist comiments
a fehem!VOAL O30V Wiz21T. | 66197001 | 059%640-001 | O3-SEP-22 | 15:02 65189-2.5uh
a B St e VOAL A0 1y 12218 | GS197062 | Q5971 2-005 | 3-SEP-2002 | 1538 651 59-2.sub
a _{Tmenwom 1000302 1 b/ 122(9.d | 65197003 | 059658-001 | 03-SEP-2002 | 15:55 6§189-2.sub
O hemyVOALIA90302v 1 1122204 | 66197004 | 059704-001 | 03-SEP-2002 | 16:22 | 66189-25ub
0 mﬂﬂ:&tmmozﬂﬂ!ﬂ?l.d 65197005 | 0597)1-001 | 03-SEP-2002 | (4:4R 66189-2.auh L

QU Samples
[ exclude dataftie |, samplemo dient-id i injdatr Eiqjﬂmc ' sublisl  comments
O iche/YOA L P0B0R0Iv LB 122034 L ¢ 1200293602  YBLKDILCS | 03-SEP-2002 | 0820 f 661 89-2 sub
p——— -
| fchem/VOAT WRO30Tv L2244 | 1200294605 VBLKOILCSD | N3-SEP-2002 | 1342 | 661R9-2.sub i
0 Jehemn/VOAT VISDI02v | WF17206A 4 | 1200294599  VBLKOI {nsﬂsep-zom 09:58  66189-2sub
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GC/MS VOLATILES
QUALITY
CONTROL
SUMMARY




CS Revort Date: September 23, 2082

Cliend ; Sandia Nationa} Laboratories Puge 1of 5
MS5-0756
P.O. Box 5800
Albuquergne, New Mexica
Contact: Pamela M. Pulssant
Workorder: 66189
Parmmame 7 NOM Sample Qual __ QC __ Units RPD% _ REC% __ Range Anlst _ Dafe Time
Volafie-(-C/MS Faxieral
BRach 197932
QC1200292487 LGS
1,1-Dichiaroethylene 5.0 493 ugikg 99 (T5%-134%) RMB (829/02 22:09
Benzene 300 512 uglkg 102 (80%-120%)
Chiarobenzene 30.0 497 ugkg 99 (82%-118%)
Toluenc 50.0 518 ug/kg 104  (74%-115%)
Trichloroethylens $0.0 50.8 ugikg 102 (B0%-119%)
**Bromofluorobenzene 50.0 47.1 ug/kg 94 (69%-133%)
**Dibromofluoromethane 50.0 510 ugkg 102 (E7%-137%)
**Tohiene-dd 50.0 464 upfig 93 (67%-139%)
QC1200202498  LCS
1,1-Dichloracthylenc 50.0 510 ug/kg 102 (75%-134%) 08/29/02 08:37
Bemyene 50.0 535 ug’kg 187 (30%-120%)
Chlorobenzens 50.0 545 ugfkg 109 (B2%-118%)
Toloere 50.0 56.1 upfkg 2 (74%-115%)
Trichlmcethi'hm 30.0 531 ugfkg 106 (B0%-115%)
“*Bromofluorobenzens 500 423 ug'kg 2% (59%-138%)
**Dibromoflusromethans 50.0 516 ug'kg 13 (87%-137%)
**Tolucne-ds 50.0 480 nug/kg 96 (57%-1319%)
QCI1206293146  LCS
1,1-Dichioroethylene 50.0 48.8 ug/kg 98 (75%-134%) 0RAWO2 08:37
Beunzene SQ.0 5.9 ug/kg 102 (30%-120%)
Chlorobenzene 50.0 3.3 ug/kg 105 {82%-118%)
Toluzne 50.0 34.3 ug/kg 105 (74%-115%)
Trichlarocthy kene 50.0 310 ug/kg 102 (80%-119%)
**Bromofluorobenzene 50.0 5137 ug/kg 103 (69%-133%)
**Dibromafluoromethane 0.0 504 ug/kg 101 (67%-137%)
*+Toluzne-d3 50.0 4856 uglke 97 (67%-139%)
QCI1200292491 MEB
11,1-Trichioroethane U ND uglkg 08/29/02 23:54
1,1,2 2-Tezeachloroethane U ND ug/kg
1,1 2-Trichioroethane U ND ugfkg
1,L-Dichlorcethane U ND ugieg
LI-Dichloroethylene: U ND ugrkg
1,2-Dichlorgethane U ND ugfkg
i,2-Dichlorgptopene L6} MND ug’kg
2-Butanonz L nD ugfkg
2-Hexanone U KD ug’kg
4-Methyl-2-pentanone y ND ug'kg
Acelone L4} ND ugfkE
Benzene U ND ug'kg
Bromodichloromethane U ND ug/kg
Bromofarm U ND ug’kg
Bromomethane U ND ugkky

B2



QC Summary

Workorder: 66189

. Page 2of 5
Farmname NOM " Sample Gual  QC  Units  RPD%  REC%  Rouge Auly  Date Time
Volatlie-GC/MS Federal
Baich 157982
Carbon disulfide u ND ugfkp
Carbon wtrachlofide 4] ND ug/kg
Chlarobenzens u ND ugkg
Chiaroethane u KD upkg
Chlarofomm u KD ugfkg
Chlovometbane L4 ND ug'kg
Dibromachl orome thane U o o] upfp
Ethylbenzane U ND ug’kg
Melhylens ghidoride U ND ugfkg
StyTens 3) ND wg'kg
Tetrachiomethylene U ND ve'ke
Tolugue T ND ugikg
Trichiornetylene U ND ug’kg
Viny] acetate u ND ugkg
Viny] chkmide u D ugfg
Kylenes (o) u ND ug’kg
cis-1,3-Dichlaroethylene U ND ug’kg
cis-1 3-Dichloroprapylene U WD ugkg
urans-1 2-Dichloroethylene U MWD ug'kg
wrans-{ 3-Dichloropropylens u ND ug’kp
**Bromeffucrobenzene 500 523 ug'kg 185 (69%-138%)
**Divromofluormethane 500 L wplkg 102 (57%-137%)
=+ Toloene-d% 500 50.2 ug'kg 100 (57%-139%)
QCLI00292492  MB ‘
1.1,1-Trichloroethane u ND kg 03729/ 10:10
1,1,2.2-Tetrachlorecthanc u WD ughkg
1,12-Trichioroethane G WD kg
1,1-Dichlorocthane: u ND up'kg
1,1 Dichleroeirylene u ND ug/ke
1,2-Dichlorotthane U ND ug'kg
| 2-Dichloropropans U ND ugfkg
Z-Butapone u ND ug'kg
“-Hexanone U ND ugfig
+Methyl-2-pediancoe U ND ugfkg
Activae u ND egfkg
Benzeae U ND ugkg
PBromodichioromethane U ND ug’kg
Bromoform u ND ugkg
Bromamehané U WD ug’kg
Carbon disnlfide U ND upfks
Carbon wwmachiorde u N ugks
Chitrobartens U ND ugks
Chlorosthane u ND ugfks
Chloroform u ND vgkg
Chlcmomelbane U ND ugfkg
Dibtomachioromethane 1 ND ugfkp
Eyinenzene U ND ug/kg
Methrylene chioride I ND vgR



]

Workorder: 66189 Papge 30of 5§

Parmmame .77 NOM Sample Qual QC Usits. RPD% REC%  Raoge Anlst _ Date Time

Volatile-G C/VIS Faderal

Barch 197932

Styrene v ND ug/kg

Tetrachloroethylene u ND ug’kg

Toluene u ND ug/kp

Trichloroethylene U ND ug/kg

Viny! acetate U ND up'kg

Viny! chloride U ND ug’kg

Xyienes (total) U ND ug'kg

cis-1,2-Dichloroethylene ¥ ND up/kg

cis-1,3-Dichlaropeopylene u ND ug’kg

trans-1 2-Dichloroethylsne U ND ug/kg

trans-1,3-Dichloropropylenc &) ND ug/kg
** Bromofluorobenzene 50.0 60.7 ug’kg 121 (69%-138%)
**Dibromaflooromethane 50.0 509 ug’kg 102 (E7%-137%)
**+Toluens-¢8 50.0 50.3 ug/kg 101 (67%-139%)

QC1100293145 MB

1,1.1-Trichloroethane 4] ND ug/kg 08/30/02 10:08

1.1,2 2-Tetrachloroethane 4) ND ug/kg

1.1,2-Trichiorocthane 4) ND ug/kg

1,1-Dichloroethane U ND ug'kg

1,1-Dichloroethylens U ND ug'kp

1,2-Dichlorosthans U ND ug'kg

1,2-Dichloropropace u ND ug/kg

2-Butanone U ND ug/kg

1-Hexanope 9) KD ug’kg

4-Methy)-2-pentanone u KD ug/kg

Acetone U ND ug/kg

Benzane U ND ugrkg

Bromodichloromethane U ND ug’kg

Bromoform U ND ug/kg

Bromomethane U ND ug/kg

Carboen disulfide u ND ugkg

Carbon tetrachioride U ND ugfkg

Chlorobenzene U ND uglkg

Chlorosthane u ND ug’kg

Chloroform U ND ug/kg

Chloromethane u ND ug/kg

Dibromochlgromethane u ND ug’kg

Exhylbenzens U ND ug/’kg

Methylene chloride U ND 1775 {4

Styrene u ND ug'kg

Tetrachlorpethylene (8] ND ug/kg

Tolueae U ND ug/kg

Trichloroethylene u ND  opfkg

Vinyl acetate U ND ug/kg

Vinyl chloride 1] ND ugkg

Xylenes (total) U ND ug/kg

cis-1,2-Dichloroethylsne U ND ug/kg

cis-13-Dichloropropyienc U ND ug/kg
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Workorder:  GoI8Y

Page 4of &

Parmname NOM Sample Qual __ OC Units RPD% _ REC% _ Range Anlgt  Date Time

Yolatile-GC/MS Federal

Baitch 1%7932

mans- 1, 2-Dichlovoethylens u NI ug/kg

urans-1, 3-Dichkropropyleac U N ug’kg
**Bromofluorobeazene 0.0 542 ug'ke 108 (69%-138%)
**Dibromoflucromethane 504 49.3 ugkg 92 67%-137%)

*+*Toluene-d8 304 500 ug’kg 100 (67%-139%)
QCI1200292404 66139001 PS

i, 1-Dichloreethylene 50.0 U ND 445 ug/l. B9 (S5%-128%) 0R30/02 11:15

Benzene 50.0 U ND 478 ug/L 96  {53%-118%)

Chiorobenzene 500 U ND 491 ug/L 99 (53%-}116%)

Toluene 500 U -ND 514 ug/l. 13 (56%-113%)

Trichloroethylene 50.0 U ND 47.1 up/L . (54%-119%)
**Bromofiuorcbanzent 50.0 51.1 400 up/l 100 (69%-138%)
**Prbromofluoromethane 50.0 514 510 up/L 02 (67%-13T%)

**Tolozne-d 50.0 48.9 45.2 upd. 98 67T%-131%%)
QCL20029249¢ 64139001 PSD

L L-Dichloroethylene 500 u WD 46.0 ugfl, 3 92 (0%-21%) OR/IV0L §1:46

Benzene 50.0 u ND 48.5 ug/l. 1 97 (0R-17%)

Chlorobenzene 50.0 U ND 498 g/l 1 100 {0%:-21%6}

Taluene 50.0 U ND 512 ug/L [t 102 (0F-25%)

Trichloroethylene 500 u ND 48.5 ug/l. 3 57 ({0%-25%)

**Promofluarcbenzens 500 51.1 s2.1 ug'L 104 {65%-136%)

*=Dibromoflucrotnethone 50.0 514 518 ugl 104 {(67H-137%)

**+Toluene-dg 30.0 d43.9 493 ug/l 99 .(67%-119%)
Notes:

RER is calculated al 1he 95% confidence level (2-sigmea):
The Qualifiers in this report are defined s follows:

* Recavery or RRPD not within accepiance limits and/ar spike amount oot compatible with the sample or the duplicate RPD's are not applicable where

2
L ]

EF A A~

Indicates analyte is 3 surropate compound,

The analyte was found in the hlank above the effactive MDI.

Holding time was cacceded

Estmated value, the anahyte coacentration fell above the effective MDL and below the effective PQL

The response between the confimmation column and the primary eolurmm is >40%D

The analyte was analyzed for but 001 detected below this concentration. For Organic end Lnorganic analytes the resul {5 [ess than the effective MDL. 1
Pr=sumptive evidence that the analyte is not prescnt. Please see narative far further information.

Presumptive evidence thar the snalyle is not present. Please see masrative for further infromation.

Uncertain identification for gamma specroscopy.
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QC Summary

Workorder: 66189 Page Sof 5

Parmname - NOM Sample Qual QC __ Units RPD% REC%  Range Anmist  Date Time

N/A indicates that spike recovery limits do not apply when sample concenuration exceeds spike conc. by a factor of 4 or more.
* The Relative Percent Difference (RPD) abtained from the sample duplicate (DUF) is evaluated against the acceptence crileria when the sample is grester than
five times (3X) the contract requited detsction limit (RL). In cases where aither the sample or duplicare valoe is less than 5X the RL, a eontrol Limit of +/-

the RL is used to evaluate the DUP result.
For PS, PSD, and SDILT results, the values listed are the measured amounts, 2ot final concentrations.,

Where the analytical method has been performed under NELAP certification, the analysis has met al] of the
requirements of the NELAC standard unless qualified on the QC Summary.
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QC Summary

Report Dute: September 18, 2002

Client : Sandis National Laborafories Page 10f 2
MS-0756
P.O. Box 53800
Albuquerque, Now Mexica
Contact: Pameda M, Puissani
Workorder: 86197
DParmname NOM Sample  Qual QC Units  RPD% RECY% Rapge  Anlst Date Tlme
Volatile-GC/MS Frdoral )
Baich 199064
QCLIOIY4G0D 1Les
I, | -Diehloroethylene S04 439 ug/L 92 (14%-140%) RMB (90302 (8:29
Benzens 500 48.4 ug/L 97 (73%-119%)
Chlorobenzene 500 49.5 ug/l 99 (B2%-120%%)
Tolugoe 0.0 523 ug'L 105 (83%-131%)
Trichloroethylene 500 437 u/L 97 (50%-123%)
**Bramofluscebenzene 50.0 573 ogl 118 (67%-136%)
**Dibrotnwo [inoroinethane 50.0 506 L 101 (62%148%)
**Toluene-dg 50.0 495 ug/L 99 [58%-139%)
Q200254425 b w1}
1, 1-Dichlorsethyiene 50.0 6.8 ug'L 2 94 (0%-30%,) 09/03M2 13:42
Benzene 50.0 4902 wpl, 2 98 (0%-30%)
Chiowobenzenc 500 SN ng'L 2 10§ (0%-30%)
Taluene 50.0 524 ug/l. ] 165 (0%-30%)
Trichlaroethwiene 500 49.6 ugE 2 99 (0%-10%)
**Bromoflucrobenzene g 56.8 ug'L 114 (67%%-136%)
**Dibramalusromethanc 500 51.4 ug/t 103 . (62%-148%)
**Toluenz-d8 500 49.2 ugl 98 {58%-139%)
QCI200.1943% Mo
1 11-Trichioroethanc a ND gL (9/03:02 09-58
1,1,2.2-Teirachlorosthane U WD ug'l
1.1.2-Trichloroethane u ND ug'l
1,1-Dichlercethanc uJ ND ug/L
1,1-Dickiotoethylene: U ND o/l
| 2-Dichloreethane u ND ugfL
1,2-Dichlorapropmme v ND ug/l
2-Butanone U ND ugl
2-Hexartune 9] ND ug/l
4-Methyl-2-pentsnone u ND ugl,
Acetone 9] ND ug/L
Bonzene u ND oyl
Bromodichieromerbane u ND ugl
Hromoforre u ND ug/l.
Bromomthans u ND ug/L
Carbon disulfide u ND ug/L
Carben tetcuchloride U ND ugpl
Chlorobenzeue U ND gl
Chiowpethane U ND ugl
Chlorefaru v ND ug'L
Chioromethane N ND ugl
Dibromnac hiozomethane & ND ug't
Ediylbeazene U ND up'l
Methylene chiloride U ND ug'l
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QC Summary

Workoeder: 66197 Page Zof 2

Farmname NOM Sample Qusl [0, Units RPD%  WECY% Ranpe  Aalst Date Thme

Yolatile TS Federal

Batzl 1))

Styrenc U ND ugl

Tetrochloroediylens [3) ND uy'l

Tolusne U ND wl

Trichlaroetyfene u ND gL

Vinyl ¢hlonde u ND ug/l

Xylenes (total} u ND gl

cis-1,2-Dichloroethylens u KD ugil

ris- 1, 3-Dichloropropylege U ND ug/'l

trans- 1. 2-Dichtoroethyicne u NO ug/L

wrans-1, 3-Dichloruprapylens u ND g/l
=®Eromoflusrmhenzenc 3.0 ms ug/L 120 {87%136%)
**Dibromoflucromethans 50.0 486 ugilL ¥ (62%4-148%)
**Tolume-48 50.0 i3 u'l 104 (5B%-133%)

Nows:
RER i3 calculated at ihe 95% confidence fewel (2-nigma).
The Quulifices in thias report are defined ns foliows:

*  Recovery or %RPD not within aceeplance limits andfor spie pmownt not compatible with the sample or the duplicate RPD's are aot applicable where 1

-
*

fndicares anaiyte Ls @ sutrogat: campound.

The analyte was fourkt in the blank wbove the effective MDL.

Holding lime was exceedod

Estimarrd viloe, the analyte concenrration Befl above the effective MEL and below the effective PQL

The response between the confirmation column end the primary column is >40%D5

The anulyte was analyzed For but not detected befow this concentrution. For Organlc and Inorganic analytes the result is less than the cffective MDL. |
Presumpiive cvidence that the mmaly® is not present, Flease see narrative for fluthar iformation.

Presumptive cvidence that the analy® is not present, Please soc nirative for further infromation.

Uncertain idencification for gamma spectroseopy.

B

WMo W =™

b

N/A indicates that spike recovery litnits do nof apply when sampie toncentration excends spike cone. by 1 factor of 4 or more.

* The Relative Percent Difftvence (RPT) obmised from the sample duplicate {DUP) is svalnated against ihe avcepreoce crileria when the samyls i geeater than
five rimes (FX) the coutract cequired detection Lindt {RL). i cases where sither the stmple ar duplicate valar is less than 53X the RL, & coutrol Hmit af 4~

the  RL % nsed to evahzuie the DUP resalt

For £5. P0, aaJ SDILT results, the voloes fisted are the weasured amewits, not finsl consentrasions,

Where the walytical miethod has been performed under NELAT vextification, the analysis has met all of the
requirements of the NELAC standard unless qualified an the QC Summiary.



OC Summary

Report Date: September 23, 1002

Client : Sandia Natiena] Labaratories Page 10of 4
MS-a756
P.O. Box 5860
Albequerque, New Mexico |

Contact: Pamela M. Puissant

Workorder: 66155

Parmyame ‘NOM Sample Qual __QC Units RPD% __ REC® _ Range Anist __Date Time
Volatile-GC/MS Federal
Baich 197964
QU1200292573 LCS
L, 1-Dichlorcethylene 500 50.4 ug/kg 101 (75%-134%) CDS1  08720r02 08:24
Benzene 500 553 veka 111 (80%-120%)
Chlorabeazene 500 55t ugike 110 {82%-118%)
Toluene 50.0 548 ugkg O  (74%-115%)
Trichloroethylene 50.0 559 agrkp 112 (80%-1199)
**Brompfuorobenzene 500 547 up'kg [0 - (69%-138%)
* *Dibromoffuoromethane 5040 539 uglkg 108 (67%-137%)
**Toluene-df 500 538 ug/kg 108 (E7%-139%) L
QC1200294112 cs
1,1-Dichloroethylene 5C.0 49.7 ugikg G (75%-134%) 0820002 09:02
Benzene 50.0 55.1 uglkg 110 (BO%-120%)
Chiorobenzene 50.0 549 ug/kg 110 (B2%-118%)
Toluese 50.0 544 ughkg 109 (74%-115%)
Trichlorpetbyliene 50,0 55.1 ug/kg HO  {(30%-119%)
»*Bromofluorobenzene 500 535 ug/kg 107 (89%-138%)
**Dibromafleoromethans 50.0 554 ug/ke 111 (67%R-137%)
**Toluene-d8 50.0 547 ug/ke 108 {67%-139%)

QCI1200192570 MB

L.1,1-Trichloroedhane ) ND ug/cg Q8729402 10:19
1,1,2,2-Tetrachloroethane U NI up/kg
1,12 Trichlaroethane U NO ugficg
1, 1-Dichloroethane U ND ug/hg
1,1-Dichioroethylene 1 ND g/kg
1.2-Dichloroethane u ND ngivg
1,2-Dichlaropropane U ND ug/kg
2-Butanone u ND ugkg
2-Hexanone U ND ug/kg
4-Methyl-2-peatinone U D vgtks
Acelone u ND ug/kg
Benzene U ND ugfkg
Bromodichloromethane 0} ND ug/ks
Bromoform 0 WD ug'kg
Bromomethanz U MND ug'kg
Carbog disulfide U ND ug’kg
Carbon tetrachloride U N gy
Chlerobenzene U ND ug/kg
Chloroethane u ND upkg
Chloroform U ND ugkg
Chloromethane u ND ug'kg
Dibvomochloromethane u ND ugkg
Ethylbenzene u ND up/kg
Methyleae chloride u ND ugkg
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QC Summary

‘Workosrder: 66195

Page 2of 4
Parmoawe NOM__ " Swple Qul _ OC " Uais  @PD% REC%  Rangs Aslst  Dats Time
Volatile-GCMS Foderal
Balch 197964
Styrene u ND ughke
Terachloroethy lene U ND ugkg
Tolaene 9) ND ug/kg
Trichloroethylene U ND ugkg
Vinyl acetate v ND up'kg
Vinyl chlorids U ND ngkg
Xylenes (il u ND ughyg
cis-1,2-Dichloroethylene U ND ughkg
cis- 1, 3-Dichloropropylens v ND ughkg
rans-1,2-Dichloroethylsne U ND ug/kg
rans-1.3-Dichlorops opylear U D ug/kg
* Bromofluscobenzens 500 453 aglkg 1 (E9%-138%)
** Dibvomafluoromethane 50.0 529 ugkg 106 (87%~137T%)
**+Toluege-d8 50.0 53.8 ug'kg 108 {(67T%~-139%)
QCI200204111  MB
1,1, 1-Trichiovoethana U HD ug/kg OR30/02 10:58
1,1 2.2 Tetrachloroetheme. v ND  ughkg
1,1.2-Trichl oroethane: U ND ug'kp
1,1-Dichkoroethane u ND ug/ke
1,1-Dichlorgethylens U ND ue/kg
L.2-DAchlorecthane u ND ngfkg
1,2-Dichloropropane U ND ke
2-Butamone u ND kg
2-Hexanoue v ND ug/kg
4-Methyl-2-pentanone L ND ug’kg
Actstone U ND ugkg
Benzene 1] ND ugfkg
Brompdichioromethane u N2 uglkg
Bremaform u ND  ughg
Bremom¢thane U ND ug/kg
Carbon disulfide U N ugrkg
Carbon etrachloride U ND ugikg
Chlcrobenzene U ND uplkg
Chloroethane u ND upkg
Chioroform u ND ugkg
Chlorometivine v N up/kg
Dibyromoc bl oromethane v KD ug/kg
Ethylbenzene U N up'kg
Meathylens chloride U KD ugkg
Styrene U ND uglg
Tetrachlorocthylene u ND ug/kp
Toluens u ND ugfkg
- "Trichlorcethylens U ND ugkg
Vinyl meetate y ND ugfkg
¥inyl chloride U ND ugkg
Xylenes (total) u ND u@/kg
cis- 1, 2-Dichlorociisy leae u ND ugiky
cis-1 3-Dichioropropylens 4] ND ugks



Workorder: 66195

QC Summary

Page 3of 4

Barmuame NOM Sample_Qual QC _ Units RPD% REC% _ Renpe Anlst  Date Time

Volatile-GCMS Federal

Bach 197904

trans-1,2-Dichloroethylens U ND ughg

trans-1 3-Dichloropropylene U ND up/kg
**+Bromofluarobenzene 50,0 54.7 ug/ke 109  (69%-138%)
*+Dibromofluoromethanc 500 51.8 up/kg 104 (67%-137%)

**Tolueas-4% 50.0 53.5 ugkg 107 (67%-139%)
GC1200292571 6616303 PS

1,}-Dichlaroethy kene: 50.0 429 ug/L 86 | (55%-128%) ORAGMO2 11:55

Beazene 500 47.6 ug/L 95 '[53%-113%)

Chlorobenzene 500 472 ug/L 04 (53%-116%)

Tolene 500 0.598 48.0 ug/L. 95 [56%-113%)

Trichloroethylene 500 476 uz/L 95 [54%-119%)

** Bromofluorobenzene 500 536 50 ug/L 106 (65%-138%)

**Ditwomofluoromelhane 50.0 S16 520 ug/L 104 (67%-137%)

**Tolucne-d8 500 53.0 522 ug/L 104 {67%-139%)
QCI1200292572 66163006 PSD

1,1-Dichloroethylene 500 436 agll 2 87 {05h-21 %) 0R73002 12:24

Benzene 500 47.4 ug/l 0 95 (0%-17%)

Chlombenzene 500 460 ug/l 2 92 (0%-21%)

Taluene 0.0 0.5%8 478 ug’l 0 [ (0%-25%)}

Trichlocoethylene 50.0 4.8 wl 2 %1 (0%-25%)
**Bromofluorobenzen: 50.0 536 52.6 ug/L 105 (69%-138%)
**Dibromofluctomethane 50.0 516 534 ug/L 106 (67%-137%)

**Toloene-d8 5D.0 5390 2.1 ug/l 104 (679%-135%;

Nowes:

RER i5 calculated at the 95% confidence leved (2-sigma).
The Qualifiers in this report ars defined 55 follows:

*  Recovery of BRPD not withit acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD's are oot applicable where U

*
-

E e - Y

indicales analyte is a sumrogate compound.

The apalyte was found in the blank above the sffective MDL.
Holding time was exceeded

Estimaied value, the analyte coacentration fell above the effective ML aed belaw Ihe affective PQL
The response between the confiTioation column and the primary coluron is >40%D
The analyte was analyzed for but not detected beiow this copcentretion. For Orgauic and Inorganic anatytes the resule is less than the affective MDL. 1
Presurptive evidence that the analyte js not presenl. Please see narrative for furtha information,

Prasutnptive evidencs that the analyte is not preseat. Please see namutive for further infromation.

Uncestain identification for ganuna specoscopy.
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QC Summary

Workorder: 66195 Page 4of 4
Parmname ____ NOM Sample Qual QcC Units RPD% REC% _ Range Anist  Date Thue

N/A indicates that spike recovery lingits do uot apply when sample concentration exceeds spike conc. by 4 factor of 4 or mare.

* The Relative Percent Diffarence (RPD3) obtained from the sample duplicate (DUP) is evaluated against the acceplence criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicale valoe is less than 5X the RL, a coatrol limit of +/-

the RL is used 1w evaluate the DUP result. ‘

For P35, PSD, and SDILT results, tae values listed are (he measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Suromary.
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Semi-Volatile Case Narrative
Sandia National Labs (SNLS)
SDG 66189

Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

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

8270C:

Semtvolatile Analysis by Gas Chromatograph/Mass
Spectrometer

SWg46 8270C
SW846 3550B
197857
197856

Samptle ID Client ID
66189022 059692-002
66189023 059693-002
66189025 059695-002
66189026 059696-002
66189027 059697-002
66189028 059698-002
66189029 059699-002
66189030 059641-002
66189031 059642-002
66185032 059700-002
66189033 059701-002

Page 1 of 8
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66189034 059702002

66189035 059703-002

66189036 059705-002

66189037 059706-002

66189038 059707-002

66189039 059708-002

66189040 : 059708-002

1200292317 SBLKOI1 (Blank)

1200292318 SBLKOILCS (Lahoratory Control Sample)
1200292319 059703-002MS (Matrix Spike)
1200292320 059703-002MSD (Matrix Spike Duplicate)

Preparation/Anslytical Method Verification

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

Catibration Information

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

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, ete. 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 compounds at GEL, both independent of each other and
together, show that they not only coeiute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reperts and forms.

When catibrations are performed for Appendix IX compounds some of the compounds may nat
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than
15% ar the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

Page 2 0f 8
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Initial Calibration
All initial calibration requirements have been met for this SDG.

CCV Requirements
All calibration verification standard (CVS, ICV or CCV) requirernents have been met for this
SDG.

lity Conit C} Informaticn

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

Blank Acceptance
Target analytes were detected in the blank below the reporting limit.

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

QQC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis:
66189035 (059703-002)

MS Recovery Statement
The matrix spike {(MS) recoveries were within the established acceptance limits.

MSD Recavery Statement
The matrix spike duplicate (MSD) recoveries were within the established acceptance limits.

MS/MSD RPD Statement

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

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

QC.

Technical Information:

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

GEL assigns holding times based on the associated methodology that assigns the date and time
frem sample collection or sample receipt. Those holding times expressed in hours are calculated
in the Alphal. IMS sysiem. Those holding times expressed as days expire at midnight on the day
of expiration.

Page 3 of 8
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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.

Miscellanegus Information:

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

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

Additional Comments
Np additional cormments are needed for this SDG.

Method/Analysis Information

Semivolatile Analysis by Gas Chromatograph/Mass

Procedure: Spectrometer
Analytical Method: SWB46 8270C
Prep Method: SW846 35508

Analytical Batch Number: 199631
Prep Batch Number: 199630

Sample Analysis

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

8270C:
Sample ID Client ID
66189021 059691-002
66189024 059694-002
1200295903 SBLKD2 (Blank)
1200295904 SBLKOZLCS (Laboratory Control Sample}
Page 4 of 8
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Preparation/Analvtical Method Verification

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

Calibration Information

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

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions
of EPA Method 8270 (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 compounds at GEL, both independent of each other and
together, show that they not only coc¢lute, but also have similar imass 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 compaunds may not
be calibrated exactly according to the criteria in Method 8270C, If the %RSD is greater than
15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

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

CCV Requirements

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

Quality Control (QC) Information

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance 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) spike recoveries were within the established acceptance
limits.

Page 5 of 8
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QC Sample Designation
A matrix spike was not performed with this batch.

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

QC.
Technical Information:

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

GEL assigns holding times based on the associated methodology that assigns the date and time
from sample collection or sample receipt. Those holding times expressed in hours are calculated
in the Alphal IMS system. Those holding times expressed as days expire at 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 non¢onformance report (NCR) was generated for this SDG.

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

Additional Comments
No additional comments are needed for this SDG.

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective

Detector. The configuration is equipped with the electronic pressure control. All MS interfaces
are capillary direct.

Chromatographic Columns

Chromatographic separation of semivolatile components is accomplished through analysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID

and 0.25 micron film except I&W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film):

Page 6 of 8
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Colamn ID Column Description

DB-5.625(5% Phenyl)-methylpalysiloxane (identified by a
J&W DB-5.625 designation on guantitation reports and
reconstructed ion chromatograms)

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

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

J&W DB-5MS

Alltech (identified by 2 HP-SMS designation)

HP HP-5MS 5% Phenylmethylsiloxane (identified by a HP-5MS
designation)

Phenomenex ZB-5 5% Phenyl Polysiloxane (identificd by a ZB-5
designation)
Similar to the J&W DB-5.625 with low bleed characteristics

T&W DB-SMS2 i fentificd by a DB-SMS2 designation)

Instrument Configuration

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

Instrument ID System Conliguration Chromatographic Column
MSD2 HP689%0/HP5973 DB-5MS2
MSD4 HP6B90/HP5973 : DB-5MS2
MSD5 HP6890/HP5973 DB-5MS2
MSD7 HP6890/HP 5973 DB-5MS2
MSDg , HP689)/HP5973 - DB-5MS2
Page 7 of 8
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Comments

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

Review Validation:

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

Reviewer:___{asmn o bond) Date: q{ 20 lo 2
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Semi-Volatile Case Narrative
Sandia National Labs (SNLS)
SDG 66189-1
Method/Analysis Information
. Semivolatile Analysis by Gas Chromatograph/Mass

Procedure: Spectromeler
Analytical Method: SW846 §270C
Prep Method: SW846 3550B

Anglytical Batch Number: 198215
Prep Batch Number: 158214

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
B270C:

Sample ID Client ID

66195002 059710-002

1200293055 'SBLKO1 (Blank)

1200293056 SBLKOILCS {Laboratory Control Sample)
1200293057 035710-002MS (Matrix Spike)
1200293058 059710-002MSD (Matrix Spike Duplicate)

Preparation/Analytical Method Verification

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

Calibration Information

Due 1o the limited capacity of software we do not display all of the current initial calibration files

here. If necessary, a calibration history will be inserted in the package prior to the appropriate
Form 6.

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions

Page 1 of 5
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of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a CCC. However, as
stated in EPA Methed 8270C, Revision 3, December, 1996, Section 1.4.5, "N-Nitroso-
diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
Diphenylamine.” Studies of these two compounds at GEL. both independent of each other and
together, show that they not only coclute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms.

When calibrations are performed for Appendix IX compounds some of the compounds may not
be calibrated exactly according to the criteria in Method 8270C. If the %RSD is greater than
15% or the correlation coefficient is less that (.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

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

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

SDG.
Quality Contro} {QC) Information

Surrogate Recoveries

The matnix spike 1200293057 (059710-002MS) failed surrogate recovery. The associated sample

and matrix spike duplicate passed surrogate recovery. This failure is attributed to lzboratary
EITOr.

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

LCS Recovery Statement :

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

QC Sample Designation
A matrix spike was performed with this batch on semple 66195002 (059710-002).

MS Recovery Statement

Ome or more of the required spiking analytes were not within the acceptance limits in the matrix
spike. This failure is attributed to laboratory ervor.

MSD Recovery Statement
The matrix spike duplicate (MSD) recoveries were within the established acceptance limits.
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MS/MSD RPD Statement

The relative percent differences (RPD) between the MS and MSD recoveries were not within the
acceptance limits.

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

QC.
Technical Information:

Holding Time Specifications
All samples in this SDG met the specified holding time requuements

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 AlphalLIMS system. Those holding times expressed as days expire at midnight on the day
of expiration.

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

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

Miscellaneous Information:

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

Manual Integration 7
No manual integrations wete required for any data file in this SDG.

Additional Comments
No additional comments are needed for this SDG.

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective

Detector. The configuration is equipped with the electronic pressure control. All MS interfaces
are capillary direct.
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Chromatographic Colurans

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 0.23 micron film except J&W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron

film):
Column ID

J&W

J&W DB-5MS

Alltech

HP

Phenomenex

J&W DB-5MS2

Instrument Configuration

Column Description

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

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

EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane
(identified by a HP-SMS designation)

HP-5MS 5% Phenylmethylsiloxane (identified by a
HP-5MS designation)

ZB-5 5% Phenyl Polysiloxane {(identified by a ZB-5
designation)

Similar to the J&W DB-5.625 with low bleed
characteristics (identified by a DB-SMS2
designation)

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

Instrument ID System Configuration Chromatographic Column
MSD?2 HP6890/HP5973 DB-5MS2
MSD4 HP6890/HP5973 DB-5MS2
MSD5 HP6890/HP5973 DB-5MS2
MSD7 HP689%0/HP5973 DB-5MS2
MSD8 HP6890/HPS973 DB-5MS2
Page 4 of 5
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Comments

* Where the analytical method has been performed under NELAP certification, the analysis has

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

Review Validation:

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

Reviewer: fog.ts ' 7/}/) Date: ﬁ_f_ / :’scA()/ <
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Semi-Volatile Case Narrative
Sandia National I.abs (SNLS)
S5DG 66189-2

Method/A palysis Information

Procedure: Semivolatile Analysis by Gas Chromatograph/Mass

Spectrometer
Analytical Method: SW846 8270C
Prep Method: SW846 3510C

Analytical Batch Number: 197643
Prep Batch Number: 197642
Sample Analysis

The following samples were anal yzed using the analytical protocol as established in SW846
8270C:

Sample ID Client ID
66197006 059640-002
1200291779 SBLXOQ1 {Blank)
1200291780 SBLKO1LCS (Laboratory Control Sampie)

Preparation/Apalytical Method Verification

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

Calibration Information

Due to the limited capacity of software we do not display'all of the current initial calibration files

here. If necessary, a calibraton history will be inserted in the package prior to the appropriate
Form 6.

Diphenylamine has now superseded N-Nitroso-diphenylamine as a CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, ete, Previous versions
of EPA Method 8270 (prior to 8270C) listed N-Nitroso-diphenylamine as a COC. Hawever, as
stated in EPA Method 5270C, Revision 3, December, 1996, Sectioz 1.4.5, "N-Nitroso-
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diphenylamine decomposes in the gas chromatographic inlet and cannot be separated from
Diphenylamine." Studies of these two compounds at GEL, both independent of each other and
together, show that they not only coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and forms.

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

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

CCV Requirements
All calibration verification standard {CVS, ICV or CCV) requirements have been met for this
SDG.

Quality Control (QC) Information

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance 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) spike recoveries were within the established acceptance
limits.

QC Sampie Designation
A matrix spike was performed on a sample of similar matrix not in this SDG.

MS Recovery Siatement
One or more of the reguired spiking analytes were not w1thm the acceptance limits in the matrix

spike (MS). The matrix spike duplicate (MSD) also failed recoveries. The failing recoveries are
attribuled to matrix interference.

MSD Recovery Statement .
One or more of the required spiking analytes were not within the acceptance limits in the matrix

spike duplicate (MSD). The matrix spike (MS) also failed recoveries. The failing recoveries are
attributed to matrix interference,
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MS/MSD RPD Statement
The relative percent differences (RPD) between the MS and MSD recoveries were not within the
acceptance limits.

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

QC.
Technical Information:

Holding Time S pecifications
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 coliection or sample receipt, Those holding times expressed in hours are calculated
in the Alphal.IMS system, Those holding times expressed as days expire at midnight on the day
of expiration.

Preparation/Analytical Methed Verification
All procedures were perfonned as stated in the SOP,

Sample Dilutions
None of the samples analvzed in this SDG reqmred dilution.

Miscellaneows Information:

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

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

Additional Comments
No additional comments are needed for this SDG.

Systern Configuration

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

Chromatographie Columns

Chromatographic separation of semivolatile components is accomplished through analysis on
ane 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-5MS2 which is 25 meters x 0,20 mm ID and 0.33 micron
flm):
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Column 1D Column Pescription
DB-5.625(5% Phenyl)-methylpolysiloxane (identified
J&W by a DB-5.625 designation on quantitation reports and
reconstructed jon chromatograms)
Similar to the J&W DB-5.625 with low bleed
JEWDB-SMS  racteristics (identified by 2 DB-SMS designation)
Alltech EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane
(identified by a HP-3MS designation)
HP-5MS 5% Phenytmethylsiloxane (identified by a HP-
HP S
SMS designation)
-5 5% i identi -
Phenomenex 7B _5 5/9 Phenyl Pclysiloxane (identified by a ZB-5
designation}
Similar to the J&W DB-5.625 with low bleed
I&WDB-SMSZ 1 racreristics (identified by a DB-SMS2 designation)
e 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 IT} designations listed below:

Instrument ID
MSD2
MSD4
MSD5
MSD7?
MSDS

‘o

System Configuration

HP6890/HP5973
HP68YO/HPS973
HP6890/HP5973
HPGEI/HIP 5973
HP6890/HPS973

Paged of 5

Chromatographic Column

DB-5MS2
DB-5MS2
DB-5MS2
DB-5MS2
DB-5MS2
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Comments

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

Review Validation:

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

Reviewer: &f/ﬁh?}—j‘?\, We e @ Date: &4 "2_,29 o
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GC/MS
SEMI- VOLATILES
QUALITY CONTROL

SUMMARY
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QC Summary Report Date: Seplember 19, 2602
Clieat : Saodia National Laboratories Page 1of §
MS-0756
P.Q. Box 5800 . '
Albuquerque, New exico
Coniuct: Pamela M. Prissant
Waorkorder: 66189 .
Parmname NOM___ Sample Qual QC Units RPD% _REC% __ Raope  Anlst _Dute Time
Seni-Folatiies- GCMS Faderal ) '
Batch 197837
QCI200292318  LCS
1,2,4-Trichlorobenzens 1670 740 ug’kg 44 (279%-91%) EHI 09405/02 13:57
1,4-Dichloroberzene 1670 643 ug’kg 39 (25%-85%)
2,4,5-Trichloropbenel 1330 - 2430 opfkg T3 (42%-96%)
2.4,6-Trichloropbenal 3330 2120 ug’kg 64 (32%-91%)
2 4-Dinitrotoloene 1674 1350 ug'kg Bl (50%-105%}
2-Chiorophencl 3330 1670 vgikg S0 (31%-89%)
4-Chloro-3-meshyiphenal 330 2330 uglkg 70 (34%-97%)
4-Nitropbenol 3330 " 3410 uglkg 02 (22%-128%)
Acanaphthene 1670 T ug'kg 59 {39%-98%)
Hexachlorgbenzene 1670 1060 ug’kg 6t (41%-105%)
Hexachlombutadicoe 1670 | ug'kg 36 [219%-94%)
Hexachloroethane 1670 &21 ug’kg 37 [259-BE%)
N-Nitrosodipropylamine - 167C B9y ug/kg 54 £34%-90%)
Nitrobenzene 1670 £34 uglkg 50 £30%-84%)
Pentachlorophenol 3330 2000 ug/kg, 60 (27%-109%)
Phenol 3330 1910 ugikg 57 (31%-83%)
Pyrece 1670 . 42770 uikg 76 (37%-110%)
m,p-Cresols 3330 1860 ug/kg 56 [40%-33%)
o-Cresol 3330 © 1920 ug'ke bt (I -85}
**2,4,6-Tribromophencl 3330 SE50 ugkg 68 (3%111%)
**2-Flucrobiphenyl 1670 SOl ug/kg 4 (21%-104%)
**2-Flucrophencl 3310 1570 ug'kg 47 (22%-93%)
*=Nirobenzens-d5 1670 774 ug'tg 47 [245%-97F)
**Phenol-45 W . 1930 ug’kg 58 (22%-59%)
**.Terphenyl-d14 1670 1370 ug’kg B2 (30%-133%)
QUI2002923)7 MB .
1,2.4-Trichlorpbenzene u NID ug'kg 0903772 13:36
1.2-Dichlorobenzenc ] 1.4 ug'’kg
1.3-Dichiorobenzene U ND ug/kp
L4-Dichlorobenzens L§] ND ugikg
2.4,5-Trichlorophenol v ND uglkg
1,4,6-Trichlorophenol v ND uglkg
2.4-Dichlorophenal u ND ug/kg
2.4-Dimethylphencl u ND ug/kg
2,>-Dinitrophenol U ND uglkg
2,4-Dinitredoleene U ND uglkg
2.6-Dinitrotcloene U ND ugrkg
2-Chloronaptghalene U ND ug’kg
2-Chigraphenol U ND uprkg
2-Methyl-4,6-dinitrophenct U ND up/kg
2-Methylnaphthaiene u ND upkg
U ND . upkg

l 2-Niuophenol
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Workorder: 66189

QC Summary °

Page Zof &

Units RPD% REC%

Parmname NGM Sample Qual QC Range  Anlst  Date Time
Seml-Volatiles-3C/MS Federal
Ruich 197857

3,3-Dichlorobenzidine
4-Bromophenylphenylcther
4-Chlor-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenylether
4-Nilropheno!
Acenaphthene
Acenaphthylene
Anthrocene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b){luoranthene
Benzo(ghi)perylene
Beazo(k)fluoranthens
Butylocazylphthalate
Carbazole

Chrysene
Di-n-butylphthalate
Di-n-octyipbthalate
Diiben2ofa hjanthracene
Dibeazofuran
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene

Fluorene
Heaachlerobenzene
Hexachlocobutadiene
Hexachlorocyclopentadiens
Hexachioroethane
{ndeno(},2 3-cd)pyrene
{sophorone
N-Niwosodipropylamine
Naphthalege

MNitrobewzene
Pentachlorophensl
Phenanthrene

Phenol

Pyrene
bis(2-Chiarosthaxy)methane
Wis(2-Chloroethyl} cther
bis(2-Chloroisopropy Dether
bis(2-Ethylhexy[phthalate
m.p-Cresols
m-Nitroaniline

o-Cresol

o-Nitroaniline
p-Nitroariline

C'CSCECVC.‘C‘!C:";‘CCCCCGCI:l:l:‘.l:‘CCCCC‘.CGCC‘.CCCCCCGCEGCC‘.L‘.‘CGCCECC
5585588686585 5508655855355885568853585885658835838388683

epkg
ughg

ugfkg
ug'kg
ug/kg
uglkg
ugkg
uglkg
ug/kg
ugkg
ug'kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg

ughe
ug'kg

ug/ke
Juglkg
ug/kp
uglkg
ug'kg
ug/kg

gl
ug'kg
ug/kg
uglkg
ugfkg
vg'kg
ughg
ughkg
ugkg

ug/ke
ugikg
ughe
“uglkg
ugfeg
ugkg
ug/xg
ugfkg
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YWorkorder: 66189

QC Summary

Page dof &
Parmname NOM . Sample Qual QcC Units RPD% REC% - Range Anist Date Time
Semi-Volatiles-G C/MS Federa) )
Batch 157357
**2,4,6-Tribramophenal 3330 1640 egkg 49 (23%-111%)
*++2-Fluorobiphenyl 1670 654 ug’kg 1Y 21%-14%)
*»2Fluorophetol 3330 1570 og/kg 47 (22%-93%)
**Nitrobenzene-id5 1670 683 * ugkp 4] (24%-97%)
**Pheaol-d5 3330 1760 op'ke 53 (22%-99%)
**p-Teaphenyl-d14 1670 1420 ug/kp 36 (30%-133%)
QC1200292319 6613502F MS
1,2,4-Trichlorabenzene 1670 u ND 647 og/kg 39 (15%-112%) 09/03/02 19:36
1.4-Dichlorobenzene 1670 u ND 629 ug/kg 38 (19%-89%)
2,4,5-Trichlovophenol 3330 U ND 1830 ug’kg 55
2,4, 6-Trichlotophenol 3330 u ND 1340 u/kg 40
2,4-Dinitrotoluene 1670 U ND 1220 vg'kg 73 (32%-117%)
2-Chlorophenol 3330 U ND 1480 ug/kg 45 (13%-101%)
4Chloro-3-methylphenof 3330 U ND 1930 ug/ke 58 (23%-114%)
4-Nitrophenaol 3330 u ND 1200 ug/kg 36 (20%-126%)
Acenaphthete 1670 U ND 782 ug/kg 41 (15%-114%)
Hexachlgrobenzens 1670 U ND 986 ug/kg 59 ‘
Hexachiorobutadiene 1670 U ND 546 | ogkg 33
Hexachlorocthane 1670 u ND 605 kg 6 i
N-Nitrosodipropylamine 1670 u ND 777 ug/kg 47 (18%-106%)
Nitrobenzene 1670 U ND . 867 ug/’kg 52 .
Pentachlorophencl 3330 9] ND ‘1520 ug/kg 46 (34%-110%)
Phenol 3330 U ND 1660 ugkg S0 (17%-104%)
Pyrene 1670 U ND 1170 ug/’kg ¢ (26%-130%)
m,p-Cresols 3330 U ND 1670 ug/kg 50
o-Cresol 3330 U ND 1730 ug/kg 52
*#2,4.6-Tribromophenol 3330 1700 aghkg 51 (23%-111%)
**2-Fluorobiphenyl 1670 671 ug/kg 40  (21%-104%)
*+2-Fluorophencl 3330 1400 - ug/kg 42 (22%-93%)
**Nitrobenzene-dS 1670 n7 uglkg 43 Q4%-97%)
**Pheaol-d§ 3330 1660 ug’kg 50 {22%-99%)
*4p-Terphenyl-d14 1670 1260 ug/’kg 7% (30%-133%)
QC1200292320 66189035 MSD '
8,2 A-Trichlorobenzene 167¢ U ND 629 ugkg 3 38 ' (0%-31%) 09/03/02 19:57
1,4-Dichlorobenzene 1870 U ND 567 ug/kg 10 34 L (0%-36%)
2,4,5-Trichlorophenol 3330 v ND 1860 ug/kg 2 58
2,4,6-Trichlarophenol 3330 u ND 1330 ug/kg 3 41
2,4-Dinitrotoluens 1670 u ND N up/kg 2 72 (0%-37%)
2-Chlorophenal 3™ U ND 1420 up/ke 4 43 (0%-34%)
4-Chloro-3-methyphennl 3330 u ND 15870 nplkg 2 59 (0%-34%)
4-Nitrophetol 30 v ND 1010 ughkg 18 0 OR-I5%)
Acenaphthene 80 U ND 12 ug/kg 4 49 (0%-33%)
Hexachiorobenzene 1670 u ND 939 ug/kg 5 56
Hexachlorobutadiene 1670 U ND 518 ug’kg 5 3l
Hexachloroethane 1670 u ND 538 ug/kg 12 32 :
N-Nirosodipropylamine 1670 u ND 749 ug/kg 4 45 {0%-29%)
Nitrobenzene 1670 U ND 751 ug/kg 14 45
Pentchlorophenol 3330 U ND 1220 ug/kg 22 7 " (0%-40%)
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QC Summary

Workorder: 66189

Pape 40f 6

Parmmame ) NOM Sample Qual 0C Units RPD% REC% _ Raope Anist _ Date Time

Somi-Volatiles-GC/MS Federal

Baich 197857 ,

Phenol U ND 1670 ugkg I 0 [0%-3T%R)

Pyreze 1670 U ND 1150 ugkg 2 69 (0%-39%)

m,p-Cresols 3330 U ND 1mM¢ ugkg 2 51

o-Cresol 3 U ND 1570 ugks 4 5
*72 4.6-Tribrumopheac] 33 1710 ugikg 51 O1%-111%)
**2-Flucrobiphenyl 1670 694 ugkg 42 (G1%-1E)
**7-Flocrophenol 3330 1500 kg 45 (229%-93%)
**Nitrobenzene-d5 1670 5 ughkg 42 (24%-97T%)
*¥Phenol-45 3330 1570 ugkg 0 (22%99%)
% Terphenyl-d14 1670 1170 ugks 0 (30%-133%)

Baich 1994631 ]

QCI120029590¢ LS

1,2,4-Trichlcrobenzene 1670 922 . ugkg 35 (27%-51%) EHI 09092 15:13

1 4-Dnchlorobenzene 670 789 ugkg 47 (25%-83%)

2.4,5-Trichlorapheaal 1330 2360 upkg 7 4I%96%)

24 6-Trichlorophenol 3330 T 2120 uglkg 64 (32%-91 %)

2.4-Digitroacluens 1670 1370 ughkg B2 (50%-109%)

2-Chlocophencl 3330 1680 ve'kg 50 (3156-85%)

4-Chipro-3-methylpheaol 3330 2380 nglkg 71 (3A7%-97%)

4-Nitropheaol 3330 2790 ug/ig B4 (Z2%-128%)

Accraphthene 1670 1970 ug’kg & (39%-58%)

Hezachlorobenzene 1670 1260 ug/eg 76 (A1%-1H05%)

Hexachlorobutadiene 1670 917 upfkg 35 {21%-94%)

Hexachloroethane 1670 811 up/kg 49 (25%-86%)

M-Nircsodipropylamine 1670 981 ugkg 59 (34%50%)

Nitrobenzese 1670 B51 ugig 51 (30%-84%)

Pentachloraphenol 3330 L2620 ug/kg 7% (27T%-109%)

Fhenol 1330 1810 upkg 2 3%E3%)

Pyrene 1670 1230 ugkg T4 (3TH-110%)

m,p-Cresols 3330 2090 upkg 67 (:D%-53%)

o-Cresal 3330 1890 ug'kg 51 {34%-86%)
**7 4.6-Tribromophenol 3330 2710 ug/ke 81 (23%-111%)
**2-Fluorobipheayl . 1670 . 883 upkp 53 (21 %-104%)
*=*2-Puorophenol 3330 1540 ug/kg 48 {22%-93%)
**NiTobenzene-d5 1670 794 up'kg 48 (24%-9T%)
**+Phenol-ds 3330 1730 ugkp 52 (22%-99%)
**p-Terphenyl-d14 1670 1310 ugkg - 7E (30%-133%)

QC1 200295963 MB ' ]

1,2,4-Trichlormbenzene 1] ND ug'kg 09/09/02 14:53

12-Dichlorobenzene u ND ug’kg

13- Dichlarobenzene u ND ugrkg

1,4-Dichlorobenzene u ND ug/kp

2,4.5-Trichieropbwenol u ND ugfkp

2,4,6-Trichlerophenol u " ND ugke

2.4-Dichloropheno| U . NIy ugfg

2,4-Drimethy | phencl U ND ughe

24-Digitrophenol v ND kg

2.4-Dinitrotsluens v ND uglkg
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QC Summary
Workorder: 66189 . Page 50 6
Parmmame - NOM ____ Sample Qual QC___ Units RPD% REC% ‘Aaksi_ Date Time
Semi-Volatiles-G(/MS Federal N
Balch 199631 .
2,6-Dunitrotoluene U ND ug/kg
2-Chloronaphthalene U ND  ughkg
2-Chlorephenol U ND ug'kg
2-Methyl-4,6-diriropheno! U MND uglkg
2-Methylnaphthalene u ND ug/kg
2-Nitrophencl u ND ug/kg
3,3-Dichlarobenzidine u ND ug/kg
4-Bromophenylphenylether u ND ug/kg
4-Chloro-3-methylphenol U ND ug/kg
4-Chloroaniling U - ND og’kg
4-Chiorophenylphenylether U " ND ugfkg
4-Nitropheno) U ND ug/kg
Acenaphthene U ND ugkg
Acenaphthylene U ND ugkg
Anthracepe U ND uglkg
Henzo{a)anlhracene U ND. ug/kg
Benzo(a)pyrene U ND ug’kg
Benzo(b)luoranthens U ND Apke
Benzo{ghijperylene U ND ug'kg
Benzo(k)fluoranthene U ND ugkg
Butylbenzytphthatate U ND | og/kg
Carbazole U ND  : upikg
Chrysens U, ND up/kg
Di-p-butyiphthatate u ND ug’kg
Di-a-cetyiphthalats u ND ug’kg
Dibenzo(a,h)anthracene U ND g’k
Dibenzofuran u ND ug/kg
Dicthylphthalate u ND ug/kp
Dimethylphthalate U ND ug/kg
Diphenylamine u ND ug’kg
FPluoranthene u ND ug’kg
Fluorene u ND ugkg
Hexachlorobenzene M ND up/kg
Hexachlorobutadiene u ND ugkg
Hexachlorocyclopentadiens u ND up/kg
Hexochloroethane u ND upfkg
{adeno(1,2,3-cd)pyrene U ND ug/kg
Isopborone u ND ug/kg
N-Nitrosodipropylamine U ND ug/kg
Nagphthalene U ND ug/kg
Nitrobenzens U ND ug/kg
Pentachlorophenol u ND ugfkg
Phenanthrene u ND ug/kg
Phenol U ND uglkg
Pyrenc U ND vp/kg
bis(2-Chlaroethoxy)emethane U ND - ugkg
bis(2-Chloroethyl) ether u ND ug'kg
bis{2-Chloroisopropyl)cther u ND ug/kg
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QC Summary

Workorder: 66189

 Puge 6of G
Parmoame T NOM Sample_ Qual Qc Units__ RPD% REC%  Ramge Anlst _ Date Time
. Somi-Voiatils-GC/MS Federal
i Batch 199631
. bis(2Ethylhexyl)phthatate U ND  ughkg
mp-Cresols U ND ug/kg
m-Nitroaniline U ND ug’kg
o-Cresol u ND uglkg
o-Nitroaniline U ND ug/kg
p-Nivoanitine U ND ' apfkg
*+2 4 6-Tribromophenol 3330 1710 ug/ke 51 (3%-111%)
*#2.Fluorobiphenyl 1670 720 ug/kg 43 (21%-104%)
*+_Bluorophenal 3330 1480 ug/kg 4  (22%93%)
* =Nitrobenzene-d5 1670 666 ug/kg 40 (24%-97%)
#*Phencl-d5 3330 1560 ugfkg 47 C(22%-99%)
**p Terphenyi-d14 1670 1220 uplkg T (30%-133%)
Notes:

‘o

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

* Recovery or BRPD not within acceptance Jimils andfor spike amount not compatible with the sample or the doplicate RPD's are not applicable where ¢

Indicates analyte is a surrogate compound.

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

Holding time was exceeded

Estimated value, the analyle concentration fell above the affective MDL and below the effeclive PQL

The response between the confinmation eolumn and the primary column is >40%D

The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is Jess than the effective MDL. )
Presumptive evideace thal (he analyte is not present. Please see parrative for further information.

Presumptive evidence that the anglyle is not present. Plcase sec narrative for further infrotnation,

Uncertain identification for gamma spectroscopy.

L1
*

MK oY IoIw

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

A The Relative Percent Difference (RPD) obtained from the samgle duplicate (DUP) is evalualed against (he acceptence critcria when the sample is greater than
Tive times (5X) the contract required dexection limit (RL), In casss where zither the sample or duplicate value is less than'$X the RL, a conirol limit of +/-

the  RL is used (0 evalyate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the anatytical methad bhas been performed under NELAP certification, the analysis has me all of the
requirements of the NELAC standard unless qualified on the QC Summary.

160



M‘ Report Date: September 19, 2002

Client ; Sandia Nativnal Laboratories . . Page 1of 3
M5-0756
P.O. Box 5800
Albugquerque, New Mexdco

Contact: Pamela M. Puissant

Workorder: 66197

Parmpoamse NOM Semple  Qual QC Units BPD% RECR  Raoge Anlst Dotz Time

Sem}-VolaRes- C/MS Federal

Barch 197542

QCL200z01780  LCE

Pyridine 500 159 up/L 32 CAK D872%/0Z 11:40

1,2 4-Trichlorobenzene 50.0 2908 ug/l 60 (53%-1044%)

1L 4-Dichlorobenzene 500 254 ugl 51 (47%-102%)

2.4.5-Trichlorophenol 100 85.0 ugfL B9  (§7%-106%)

2.4 6-Trichlorophenol 100 849 ug/l 85 {48%-111%)

2,4-Dinitratoluene 50.0 44.3 ug/L BY  {55%-121%)

2-Chlorophenot 100 "T14 7 ugL 71 (47%-8TE)

4-Chloro-3-methy lphenol 100 B2.5 uzL 83 {31%-100%)

& Nitrophenal 100 267 ug/l 27 (10%55%)

Acensphthene 50.0 429 g/l 86 (63%-111%)

Hexachlorobenzene 50.0 1vhy, ug/L ' 101 (67%-114%)

Hexachlorobuindisne 50.0 46 ug/L 48 (4%-10G%)

Hezachlomoerhane s0.0 . 206 Y 41%  {TRLTE)

N-Nitrosedipropylamice 50.0 406 wgl . 81 (52%-1i8%)

Nitrohcazene 50.0 393 ug/L 79 [39%-1i0%)

Pentacklaraphenol 100 1. ugll 91 {(31%-110%}

Phenol . 100 280 ug/L 28 (16%-44%)

Pyrane 50.0 450 g/l 96  (GE-11TFR)

m,p-Cresols 100 577 ug/L 58 (43%-100%)

o-Crescl 100 655 ug/L. 66 (47%-87%)
72 4.6-Tribrompphenal 100 993 up/L 99 (27%-12%6%)
*++2 Fluorobiphenyl 509 4 ug'l, 75 {32%-100%:)
++2.Fluorophenol 100 - 455 ug/l 46 {13%-TI%)
**Njrobenzene-iS 500 153 ug’l 71 (23%-107%)
*+Phenol-d5 100 276 ug/l. 28 {14%566%)
+%n.-Terphenyi-dl4 50.0 4B.5 ug/L. 27 (36%-130%)

QCI200191779 LB

1,2 4-Trichlcrobenzene U ND up/l 08725402 16:13

1,2-Dichlorobenzens u ND ug/L

1.3-Dichlorabenzens U ND ug/l

1,4-Dichlorobenzens U ND ugl

2.4,5-Trichlorophenci 4] ND ug/L

2.4,6-Trichlorophencl U ND ug/t

2 4-Dichlorophenol U ND Sg/L

2A-Dimethy)pheao) u ND ugl

1 4-Dinitrophenol u ND g/l

24-Dinitromiuens u . ND ug/L

2,6-Dinirotoluene U ND ©ugll

2-Chloronaphthalene U ND ugll

2-Chlorophens! L] ND ug/L,

2-Meathyl-4, 6-dinirophzngl U ND up/L

2-Methylnaphthalene L ND ug/L
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Waorkorder: 66197

QC Summary

Parmuoame

Seml-Yolatiles-GCMS Federal
Batch 197643

2-Nitrophenal
3,3-Dichlorobenzidioe
4-Bromophenylpheuylether
4-Chlgro-1-methyiphenol
4-Chlgrogniline
4-Chlargphenylphenylether
d-Nicrophenol
Acenaphthens
Aceraphthylene
Anthracens
Benzo(a)anthracens
Benzo(a)pyrene
Benzo(b)fluoranthena
Benzo{ghi)perylene
Benzo(k)fluoranthens
Butyibanzylphthalate
Carbazole

Chrysens
Din-butylphthalale
Di-u-cctyiphthalae
Dibenzo(a, hjanthwacene
Dibenznturan
Diethylphthalate
Dimethylphthalate
Diphenylamine
Fluoranthene

Floorene
Hexachlorobenzane
Hexachlorobutadiene
Hexachlerocyclopentadiens
Hexachlorosthane

Indeno(l 23-¢cd)pycens
Lsophorone
N-Nitrosodipropylamine
Naphthalene

Mirrobenzene
Peatachloraphena!
Phenanthrene

Phenel

Pyrene
Eig(2-Chlorpethoxy)msthane
bis(2-Chloroethyl) ether
bis(2-Chloroisaprapyliether
bis(2-Ethylnexyl)phrhalate
m,p-Cresols

m-Nitroaniline

a-Cresol

a-Kitroaniline

Sample Quoal

cdodcdcodoconoandogoocooadonamMocaacadcddddoocaccaadceadg

Qc

LUnits RPD%

Y s5ZEE3E55 5558550853 55535555345555535355585%%55%3

gl
ug/l
ug/L
ug/l.
ugL.
ug/L.
ug/l
ugfl
ugl
ug/L.
ugll
ug/L
ug/L
ugl
ug/l
ug/lL
gL
uglL,
ugd
ug/L.
ug/l.
ug/L.
ug/lL
ugll
ugfL
ug/L.
ug
ug'l
g/l
gl
ugl.
ugl
ugll
ug’l
up/L
ugl
ugll
ug/lL
ug/L
uglL
sugll
ug/l
ug/l
ug/L
ugfl
ug/L
uag/L
uglL
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QC Summary

Workorder: 66197 T Page 3of 3
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Seml-Yolaliles-GC/MS Federal )
Batch 197643
p-Niroaniline U - ND - ugl
*+2 4.6-Tribromophenol 100 87.4 ug/L. B7  (27%-126%)
*»3. Fluorobipheny] 50.0 169 ug/lL 74 (32%-100%)
** 2. Fluarophenal 100 4.0 v/l 49 (13%-73%)
** Nitrobenzene-d5 50.0 R v ug/L 75 (33%-107%)
*1Phenol-dS 100 305 ug/L k)| (14%-66%)
#*p-Terpheayl-d14 50.0 50.5 ug/L 101 | (36%-130%)
Notes:

RER is calculated at, the 95% confidence level {2-sigma),
The Qualifiers in thls report are defined as follows:

*  Recovery ar %RPD not within acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD¥s are not applicable where 0

Indicat2s anajyte is a surropate compound.

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

Holding time was exceeded

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

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

The analyte was analyzed for but not detectad below this concentration. ‘For Organic and Inorganic analytes the result is less than the effective MDL. |
Presurnptive evidence that the analyte i< nor present. Please sec narrative for further jnformation.

E R R i e

Presumptive svidencs that the analytz is not prescut. Pleasc see narrative for further inftomation.
Uncertain identification for gamma speciroscopy. :

N/A indicates that spike recovery limits do ot apply when sample concengation exceeds spike conc. by 2 factor of 4 or mare.

A~ The Relative Percent Diffeccnce (RPD) obtained from the sample duplicate (DUP) is evalusted against the acceptence criteria when the sample is greater than
five limes {5X) he conwract required detection limit {(R1). In cases where sither the sample 6 duplicate value is less (han 35X the RL, a conzrol limit of +/-

the RL is nsed to avaluate the DUP resull.

For P§, PSD, and SDILT results, the valuses listed are the measured amounts, not ﬂnnl conceniragons.

‘Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirernents of the NELAC standard unless qualified on the QC Summary.
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QC Summary

Reporl Dale: September 20, 2002

CHent : Sandia Natiomal Laboratories Page Lof 4
MS-07%6
P.0. Bax 5800
Albugquerque, New Mexico

Contact: Paneka M. Pulssant

Workorder: 66195

Parmaame NGB Sumple_Qual QC Units RFD% REC%  Ranye Anlsi __ Date Time

Seml-Volaties GC/MS Federnl

Batckh 198215

QCI200203056 LCS

1.2,4-Trichlorobanzene 1670 960 ug'kg 58 (27%-21%) EH! 0830102 13:34

L, 4-Dichlorobenzene 1670 B304 ug’kg 54 [25%-85%)

2.4.5-Trichloropbenol 3330 2130 up/kg 63 (42%-969%)

2,4.6-Trichlorophenol 3330 2020 ug/ke 6l '(32%51%)

2.4-Dizitrotoluens 1870 1230 vg’kg 74 (50%-109%)

2-Chlorophencl 3330 1850 wphg 56 (31%-85%)

4-Chiore-3-methytphenot 3330 2650 ugke 69 (34 %0-07%;

4-Nitrophenal 3330 1570 uglkp 59 (22%-128%)

Acenaphthene 1670 931 ug/’kg 59 (39%-98%)

Hexachlorobenzene 1670 - £020 ug'kg Gl (41%-105%)

Hexachlorobutadiens 1670 817 ug'kg 49 [21%-94%)

Hexachlcrosthane 1670 924 uglkp 55 R3%-86%)

N-Nioosodipropy lamine 1670 970 ugfkg 38 134 R-50%)

Nitrobenzene 1670 1080 ug/ke 65  [I0%-Bd%)

Pentachlorophencl 3330 2050 ugkg 6l (279-109%)

Pheool 3330 2020 upkg 6l (31%-83%)

Pyreue 1670 1090  ugikg 65 (37%-110%)

m,p-Cresols 3330 1380 upikg &0 {40%-83%)

o-Cresol 3330 1930 ug/ke 58 (34%-36%)
%34 6-Tribromophenol 3330 1950 ugkg 59 (23%-111%)
“*2-Flaorbiphenyl 1670 p ] ug'kg 56 (21%-104%)
*+2-Fluorophencl 3330 [8€0 ug/kg 6 {22%-93%)
**iitrobenzene-dS 1670 998 ugkg 60 (24%-97%)
**Phenol-dS 330 2050 uprkg 61 {22%-99%)
*+p Terphenyl-dld 1670 1170 ugrks 0 (B0%-133%)

QCIZ00293055  ME '

12,4 Trichlerobeazens U ND uglkg 08/30/02 13:14

1.2-Dickiorobenzene U ND ugfig

1,3-Dichlorobénzent U ND ug/kg

1,4-Dichlorobenzene U ND un/kg

2,4,5-Trichloropheacl U ND ug/ke

2.4,6-Trichlorophenol u ND upthg

2,4-Dichlorophenol U ND ug/kg

2,4-Dimethrylphenol U ND ugkg

2,4-Dinityophenol 1] ND ug/hg

2.4-Dinimeioluene U ND ugfkg

Z46-Dinitratolasce L) ND apks

2—Chlmmaphlhﬂmr. U ND up/ke

2-Chlorophenol U ND npkg

2-Meihyl4,6-dinitrophetol U ND upkg

2-Methylnaphthalzpe u ND up’kg

2-Nitropheaol U ND  upkg

‘“'e
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Workorder: 66195

QC Summary

Page 20f 4
Parmname NOM Sample Qual QcC Units RPD% REC% Range  Axlst Date Time
Seahi-Vplatiles-GC/MS Federal
Batch 198215
3,3"-Dichlorobenzidine U ND vglkg
4-Bromophenylphenylether u ND ugkg
4-Chloro-3-methylphencl U ND ug/kg
4-Chloroaniline u ND up/kg
4-Chloropbenylphenylether u ND up'kg
4-Nitrophenol U ND ugfke
Acenaphthens U ND uglkg
Acenaphthylene U ND ug’kg
Anthracene U ND ug/ke
Benzo(a)anthracene U ND ugkg
Benzo(a)pyrene u ND ug’kp
Benzo{b)fluorantheng U ND ugikg
Beuzo(ghiperylene U ND ug/kg
Beazo(X)flworanthene u ND ug/kg
Butylbenzyiphthalate u ND ug/kg
Carbazole U ND ugrkg
Chrysene u ND ug/kg
Di-n-butyiphthelate U ND ug/kg
Di-n-ocrylphthalaie U ND up/kg
Dibenzo{s,h)anthracens U ND ug/kg
Dibenzofuran U ND ug/kg
Diethylphthalaez u ND ug/kg
Dimethylphthalate U ND  ughe
Diphenylamine U ND ug/kg
Fluoranthene U ND ug’kg
Fluarene u ND ug'kg
Hexachlorobenzene u ND uglkg
Hexachlorabutadicoe U ND ug/kp
Hexachlorocyclopentadiene v ND ug/kg
Hexachloroethane U ND ug/kg
Indeno(1,2.3-cd)pyrene U ND ugkg
Isophorone U ND ug/kg
N-Nitrosodipropylamine U ND ug/kg
Naphthalene U ND oR/kE
Nurobenzane u ND ng/kg
Pentachloiopbenol U ND ugkg
Phenanthrene U ND ugkg
Phenol U ND uglke
Pyrene u ND ug/’kg
bis(2-Chioroethoxy)methzne u ND ug/kg
bis(Z-Chloroethyl) ether u ND ug/kg
bis(2-Chloroisopropyl)ather U ND ug/kg
bis(2-Bthythexyl)phthalate 1) ND ug/kg
m,p-Cresols u ND ug/kg
m-Nitroam line u ND ugikg
o~Cresel U ND ug/kg
o-Nitroaniline u ND  ughg
p-Nitroanilioe U ND ugikg
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QC Summary
Workorder: 66195 Page 3of 4
Parmname NOM Samiple Qual QC Unlts RPD% REC% Pange Ankt Date Time
Semi-Violatiles-G C/VS Fodecal ’
Bach 108215
*42.4 6-Tribromophenol 3330 1890 ug'kg 57 (23%-111%)
*+1-Fluorobiphenyl 1670 938 ugkg 56 (21%-104%)
*+2.Fluorophee.ot 3330 1910 ug'kg 57 (22%-93%)
**Nitrobenzens 45 1670 974 wpfkg 39 (4%
**Phenol-dS 3330 2130 up’kg 64 (2%-99%)
**p~Terphenyl-dl4 1670 1360 ngike 82 (30%-133%)
QCI200293057 66195002 MS
1,2, 4-Trichlorobenzenr 1§70 U ND ) 209 upkg 18 (15%-112%) 08/30/02 14:37
1.4-Dichlorobenzene L670 U ND I 05 ugkg 18% (19%-39%)
2,4,5-Trichlorophenol 3330 U ND 576 wpfkg 17
2,4,6-Trichloropbenol 3330 8) ND 524 ngleg 16 '
2 4-Dinitrotoluene 1570 U ND 115 ugikg 19%  (32%-117%)
2-Chlorophenol 3330 [#) ND 500 ugkg 18 (13%-101%)
4-Chloro-3-methylphenal 330 U ND 615 ugfke 18*  (23%-114%)
&Nitrophemot B[ U ND a2 ughg 9*  (20%-1L6%)
Acenaphthene 1670 4] ND 286 ugg 7 (15%-1]4%)
Hexachlorobenzeac 1670 u ND ] 276 ugkp 17
Hexachlorobutadicne 1670 u ND ] 263 ug/ke 16
. Hexachloroethane 1670 u ND ] 309 ug/kg i9
N-Nitrosodpropylamine 1670 U ND ) 303 up/kp 18 (18%-106%)
Nitrobenzene 1670 u NI J a3 usp/kg 19
Pentachlorophencl 31’0 U ND 628 ug/kg 19*  (34%-110%)
Phenol 3330 0 ND 612 up/kg 13 (17%-104%)
Pyrene 1670 U ND o up’kg 16%  (26%-130%)
m,p-Cresols 3330 U ND 554 welkp 17
o-Cresol 3330 i ND 642 up/kg 19
*+42 4 6-Tribromophenot 1330 1740 716 kg 2% 2I%a111%)
*+2-Flyerobiphenyl 1670 821 L ne'kg 17*  (21%-104%)
**2.Fluaropkenol 3330 1540 550 up'kg 17%  (22%-93%)
*+Nitroheazene-43 1670 307 wgfkp 18%  (24%-FT%)
**Phenol-d5 3330 586 up'kg 1B+ (22%-99%)
*4p Terphenyl-did 1670 292 ugikg 18+ (30%-133%)
QUIZ0023058 64195002 MSD .
12,4-Trichlerobenzene 1670 u ND 753 uZig g6* 45 0%-31%) 0830102 14:58
L 4-Dichlorobenzene ’ 1670 U ND 718 uglkg BI™ 43 (0%-36%)
2.4.5-Trich Inpophengi 3330 U ND 2060 uglkg 113 62
24,6 Trichlntophenal 3le U ND 1740 ugikg 107 2.
2,4-Dinitroto lnene % U ND 1240 ugig 1197 75 (0% -37%)
2-Chiocaphenol 3330 u KD 1470 ugfkg i5* 44 (0%-34%)
4 Chloro-3-methylphenol 3330 U ND 2240 ugkg  1l4% 67 (O%-34%)
4-Nitrophenol 3330 U ND 1500 ug’kp (44 57 (0%-35%)
Acenaphthene 1670 U ND 917 ugkg 105~ 55 (0%-33%)
Hexachlorohenzens 1670 U WD 1630 pgke 116 62
Hexachlorobutadiens 1670 u ND 627 g B2 33
Hexachloroeitbane 1670 U ND 639 upikg % 41
N-Nilosodipropylammine 16 U ND 816 vk 92 49 (0%-25%)
Nitrobenzene 1670 U ND 885 Lg'ke 93 53
. Pentachlorophenal 3330 u ND 1890 ke 100° 57 | ([D%-40%)
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C Summar

Workorder: 66155 Page dof 4

Parmmnsme NOM Sample Cual QC Units  RPD% REC% Runge Aplsi  Date Tinwe

Semi-Yolntile-GU/MS Federal

Baich 158218

Phenol 330w U ND 1680 ughke  93* 50 (0%-37%)

Pyrene 1670 u ND 1080 gk 1N &6 0%-39%)

m,p-Cresols 3330 u ND 1690 ok 100 51

o-Cresol 3330 U KD 1690 up/kE 90 £l
**3 4 §-Tribromophencl 3330 1740 1570 vgkg 56 (23%-111%)
**2 Fiuorohipheny 1670 521 02 ug/kg 48 (21%-104%)
**1-Fluarophenol 3330 1840 1480 ug/kg 45 (22%-93%)
**Nitrobenzens-d% 1670 780 ug'kg 47 (24%-97%)
**Phenol-d§ 1330 1670 ug/ke 50 (22%-99%)
wnp-Terpheayl-d14 1670 20 uphg 67 (30%-133%)

Notes:

RER is calculated at he 95% confidence level (2-sigrna).

The Qualifiers iu this report are defined as follows:
- Recovery or %RPD not within acceptance limits and/or apike amount not compatible with the sample or the duplicate EPD's are not applicablz where tf

®
&

H X aow o w

N/A indicates that spike recovery limits do nof apply when sample concentration exceads spike conc. by a factor of 4 or mare.

Indicates analyte is 2 surmogate compound.

The analyte was found in the blank above the effective MDL.
Holding tione was exceeded

Estimaied valuz, thc analyte concentrarian fzll above the effective MDL and below the ffective PQL
The raspanse between the confirmatien colomn znd the primary column is >40%D

The analyte way analyzed for but not dezected below this copcentration. For Qrganic and Inorganic analyres the result is less than the cifective MDL. |
Presumptive evidence that the analyte is nal present. Please see parrative for further infarmation.

Presumplive evideace that e analyte is pot present. Ploase see parrative for furtber infronation.

Uncertain identification for gamma speciroscapy.

* The Relaive Percent Ditference (RPD) cbigined from the sample deplicate {DUF) is evaluated zgainst the accepience critaria when the sampla is greater than
five thmes (5X) the ¢ontract required detection limit (RL). In cases where either the sample or duplicale value is legs than SX the RL, ¢ contral [imit of 4/-

the  RL is used to evaluaie the DUP resolt

For PS, PSD, and SDILT resuits, the values lisied are (he measured emounts, nat Anal concenmations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC siandard unkzss qualified on che QC Summary.
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Method/A nalysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch

Number:;

Prep Batch Number:

Sample Analysis

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

8330:

Nitroaromatics and Nitramines by High Performance Liquid
Chromatography (HPLC)

SWa46 8330
SWR46 8330

198039

198038

Sample ID

66189021
66189022
66189023
66189024
66189025
66189026
66189027
66189028
66189029
66189030
66189031

HPLC Narrative
Sandia National Labs (SNLS)
SDG 66189

PREP

Client ID

105969 1-002

059692-002
059693-002
059694-002
059695-002
039696-002
059697-002
059698-002
059699-002
059641-002
059642-002

Page 1of 4
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66189032 a59700-002

66189033 059701-002

66189034 059702002

66189035 J59703-002

66189036 059705-002

66189037 059706-002

66189038 059707-002

66189039 059708-002

66189040 059709-002

1200292731 XBLKO] (Blank)

1200292732 XBLKO1LCS {Laboratory Contro]l Sample)
1200292733 159691-002MS (Matrix Spike)
1200292734 059691-002MSD (Matrix Spike Duplicate)

Systemn Confleuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Mode] 1030 HPLC or HP Model 1100 HPLC with programmahle gradient pumping and a 100 u!
loop injector for the primary system and a 100 ul loop injector for the confirmation system. The
HPLC 10350 is coupled to a HP Model G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 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 printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplee in the raw data priptouts, The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chrematographic Columns

Chromatographic separation of nitroaromaric and nitramine components is accomplished through
analysis on the following reversed phase columns:

HP: Hypersi] BDS-C18, 250 mm x 4 mm O.D. containing 5 um particle size.

Confirmation of nitroaromatic and nitramine camponents, initially identified on one of the above

Page 20f 4
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columns, is accomplished through analysis on the following column:
PH: Develasil CN-UGS-5, 250 mm X 4.6 mm LD.

The primary columun is used for quantitation while the confirmation column is for qualitative
purposes ounly.

Preparation/Analytical Method Verification

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

Calibration Information

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

CCY Requirements

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

Quality Control (QC) Information

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

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

LCS Recovery Statement ‘
All the LCS spike recaveries were within the established acceptance: limits.

QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis:
66189021 (059591-002)

MS Recovery Statement
4-amino-2,6-dinitrotoluene fails recovery low in the matrix spike (MS). The analyte meets
acceptance criteria in the LCS and MSD. The failure is attributed to random laboratory error.

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

MS/MSD RPD Statement

The relative peccent differences (RPD) between the MS and MSD were not within the required
acceptance limits. For 4-amino-2,6-dinitrotoluene.

Page 3of 4
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Technical Information

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

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

Sample Dilations
None of the samples in this SDG required dilutions.

Miscellane¢us Information

Nonconformance (NCE) Documentation
No nonconfermance report (NCR) has been generated for this SDG.

Maznual Integrations
No manual integrations were required for any data file in this SPG.

Additional Comments
No additional comments are needed for this sample group.

The FORM 8§ uses the retention time of the surrogate a8 a measure of how close the retention
times of the samples and QC are to a standard component. The Instrument Blank does not
contain the surrogate.

The samples were concentrated prior to analysis to achieve the required detection Jimit,

Comments

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

Review Validation:

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

Reviewer: q}a (B A Date: F-/6-02—

Page 40f 4

B1l7 -



Le

HPL C Narrative
Sandia Nationat Labs (SNLS)
SDG 66189-1

Method/Analysis Information

Pracedure: Nitroaromatics and Nitramines by High Performance Liquid

Chromatography (HPLC)
Analytical Method: ~ SW846 8330
Prep Method: SW846 8330 PREP
Analytical Batch 198044
Number:

Prep Batch Number: 198043
Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
B330:

Sample 1D Client ID
66195002 059710-002
1200292738 XBLKO1 (Blank)
1200292739 XBLKO1LCS (Laboratory Control Sample)
1200292740 059710-002MS (Matrix Spike)
1200292741 059710-002MSD (Matrix Spike Duplicate)

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) mstrument
configuration for explosives analyses, The chromatographic hardware system consists of an HP
Madel 1050 HPLC or HP Mede] 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 10 a HP Mode]l G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV cetector which monitor absorbanice at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm.
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The primary HPLC system is usually identified with either a designation of HPLC #2, or hplcb
in the raw data printouts. The confirmaticn HPLC systemn is usnally identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplce in the raw data printouts. The HP 1100 HPLC fHas a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

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

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

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

PH: Develosil CN-UGS-5, 250 mm x 4.6 mm I.D.

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/Analytical Method Verification

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

Calibration Information

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

CCY 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 criteria for this SDG.

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

LCS Recovery Statement
One or more of the required spiking analytes were outside of the SNLS and GEL accaptance

limits in the laboratory control sample (LCS). Due to QC failure the associated sample was
reextractcd.‘ See NCR 4645
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QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis:
66195002 (055710-002)

MS Recovery Statement

One or more of the required spiking analytes were not within the SNLS acceptance limits in the
matrix spike (MS). The matrix spike duplicate (MSD)} also failed recoveries. The failing
recaveries are attributed to matrix interference. All of the recoveries were within GEL's SPC
recovery limits.

MSD Recovery Statement

One or more of the required spiking analytes were not within the acceptance limits in the matrix
spike duplicate (MSD). The matrix spike (MS} also failed recoveries. The failing recoveries are
attributed to matrix interference. All of the recoveries were within GEL’s SPC recovery limits.

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

Technical Information

Holding Time Specifications

All samples in this SDG met the specified holding time requirements for the initial extraction.
GEL assigns holding times based on the associated methodology that assigns the date and time
from sample collection or sample receipt. Those holding times expressed in hours are calculated
in the Alphal IMS system. Those holding times expressed as days expire at midnight on the day
of expiration,

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

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

Sample Reextract/Reanalysis

The following sample was reextracted due to failing spike recoveries in the LCS, MS, and MSD.
66195002 (059710-002)

Miscellaneous Information

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

Page 3 of 7

843



(o

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

Additional Comments

The samples were concentrated prior to analysis 1o achieve the required detection limit. For
GEL, the following analytes coelute on the cyano colurnn: a.) 2,4,6-Trinitrotoluene, 2.4-
Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrobenzene and 1,3-Dinitrobenzene ¢.)m-,p-
, and o-Nitrotoluere.

Method/Analysis Information

. Nitroaromatics and Nitramines by High Performance Liquid
Procedure: Chromatography (HPLC)
Analytical Method:  SW=846 §330
Prep Method: SW346 8330 PREP
Analytical Batch,
Number: 203606

Prep Batch Number: 203605
Sample Analysis

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

Sample ID Client ID
66195002 039710-002RE
1200305569 XBLKO2 (Blank)
1200305570 XBLKO2LCS {Laboratory Control Samiple)
Systemn Confipuration

The laboratory utilizes a high performarce liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Model 1050 HPLC or HF Model 1100 HPLC with programmable gradient pumping and a 100 vl
loop injector for the primary systern and a 100 ul loop injector for the confirmation system. The
HPLC 1050 is coupled to a HP Madel G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
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foliowing five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm.

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 a designation
of HPLC #1, or hplca in the raw data priotouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplec in the raw data printouts, The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accomplished through
analysis on the following reversed phase colurons:

HP: Hypersil BDS-C18, 250 mm x 4 mm O.D. containing S um particle size.

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

PH: Develosil CN-UG35-5, 250 mm x 4.6 mm L1D.

The primary column is used for quantitation while the confirmation column is for qualitative
purposcs only,

Preparation/Analytical Method Verification

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

Calibration Information

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

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

nality Control {QC) Information

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

Blank Acceptance
The blank(s) analyzed with this SDG met the established acceptance criteria.
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LCS Recovery Statement
All the LCS spike recoveries for this SDG were within the established acceptance limits.

QC Sample Designation
A matrix spike/matrix spike dulicate was not performed with this batch.

Technical Information

Holding Time Specifications
Not all samples in this SDG met the specified holding time requirements. The following samples
were originally extracted within holding, but were reextracted out of holding due to failing spike
recoveries in the LCS.

66195002 See NCR 4645

GEL assigns holding times based on the associated methodology that assigns the date and time
from sample collection or sample receipl. Those holding times expressed in hours are calculated
tn the Alphal IMS systern. Those holding times expressed as days expire at midnight on the day
of expiration.

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

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

Miscellaneous Information

Nonconformance {NCR) Documentation
The following non-conformance report (NCR} was submitted with this SDG. See NCR 4645,
The sample was reextracted out of holding due to low spike recoveries in the LCS.

Manua) Integration
No manual integrations were required for any data file in this SDG.

Additional Comaments

The sampies were concentrated prior to analysis to achieve the required detection limit. Far
GEL, the following analytes coelute on the cyano column; a.) 2,4,6-Trinitrotoluene, 2,4-
Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrobenzene and 1,3-Dinitrobenzene c.)m-,p-
, and o-Nitrotoluene.,

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 nated in the analytical case
narrative,
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Review Validation:

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

Reviewer: C!ﬁl——-———(?)h/{* Date: F-2Grcar_
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HPLC Narrative

Sandia National Labs (SNLS)
SDG 66189-2
Method/Analysis Information .
Procedure; Nitroaromatics and Nitramines by High Performance Liquid
rocedure: Chromatography GHPLC)
Analytical Method: ~ SWB846 8330
Prep Method: SWB46 8330 PREF
Analytical Batch 198171
Number:

Prep Batch Number: 198170

Sample Apalysis

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

Sample ID Client ID

66197008 059640-004

1200292964 XBLXO0] (Blank)

1200292965 XBLKO1LCS (Laboratary Control Sampie)
1200292966 XBLKO1LCSD (Laboratory Control Sample 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
Model 1050 HPLC or HP Model 1100 HPLC with programmable gradient pumping and a 100 ul
loop injector for the primary system and a 100 ul loop injector for the confirmation system. The
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, 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 nr; 2} 224 nm; 3) 235 nm; 4) 254 nm; 5} 264 tm.
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The primary HPLC system is usually identified with cither a designation of HPLC #2, or hpleb
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPL.C #1, or hplea in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplcc in the raw date printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accomplished through
analysis on the following reversed phase calumns:

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, 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 quantitation while the confirmation column is for qualitative
purposes only.

PreparationfAnalytical Method Verification

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

Calibration Information

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

CCY Requirements

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

Quality Control (QC) Information

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

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

One or more of the required spiking analytes were not within the SNLS 80-120% static
acceptance limits. However, the LCS was within the acceptance limits according to the GEL
SPC limits. The client has been notified and requested that the data are used. Please see the
enclosed e-mail in the Miscellaneous Section. The enclosed Certificate of Analysis has the GEL
SPC limits on it.

LCSD Recovery Statement
All of the required spiking analytes were within the acceptance limits in the laboratory control
sample duplicate (LCSD).

LCS/LCSD RPD Statement

All of the relative percent differences (RPDs) between the LCS and the LCSD were within the
acceptance limits for this SDG,

QC Sample Designation
A matrix spike/matrix spike duplicate was not perfarmed with this batch.

Technical Information

Holding Tinze Specifications

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

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

Sample Dilations
None of the samples in this SDG required dilutions.

Miscellaneous Information

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

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

Additional Comments

Confirmation analysis was performed on some of the samples in this batch. The values reported
are from the primary analysis, The confirmation analysis is used for qualitative purposes only.
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Sample 1200292964 had a response for some target analytes whose concentration greatly
differed between the prirnary 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 Certificate of Analysis with a
P qualifier. Those rnalytes reported with a percent difference greater than 40% but less than 70%
arc qualified as presumptive evidence of the presence of the material. Analytes reported with a
percent difference greater than 70% should be considered undetected.

Sample 66797008 extract was a thick emulsion.

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
sarrogate,

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

Confinnation analysis was performed on some of the samples in this batch. The values reported
are from the primary analysis. The confirmation analysis is used for qualitative purposes only.

The following 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 ¢.)
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 to the sample. .

Certificatipn Statement
* Where the analytical method has been performed under NELAP certification, the analysis has

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

Review Validation:

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

of the data package.
Reﬁewer:w Date: /ﬂéjéz__
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Reoge Anlsl  Dote Time

LW 094502 19:38

09/05/32 18:56

0970502 20:19

QC Summary Renort Date: September 14, 2002
Client : Sandia National I aboratories ' Page Lof 2
ME-4756
P.0. Box 5800
Albuquerque, New Mexico
Contact: Paupela M. Puissant
Workerder: 66189
Payrmame . _NOM ___ Semple OQuat _ QC _ Units RPD% _RECH
KPLC Expiosives Faderal
Bateh 158039 ,
oolaomzI L8
1.3,5-Trinitrobenzens 800 126 nglkg 9 [77%-124%)
2,4,6-Trinitrowaluete 800 748 ugfkg 94 (R09%-120%)
2,4-Diniromlsens 300 713 ugikg 85 ([71%-122%)
2 6-Dinigrotoluene 300 T34 ugfkg 9 (74%-121%)
2-Amino-4.¢-dinitroteluens 806 754 ug/kg 94 (31%-125%)
4-Amino-2,6-dinitreicluens 200 01 kg B8 (79%-123%)
EMX 300 759 ughcg 95 (f4%-131%)
Nitpobenzene ROO 721 ughg B0 (75%-125%)
R 800 758 ugike 95 (8DR-123%)
Tetryl 800 576 ug'ke 72 (65%-124%)
m-Dinitrobenzene 800 732 uglkg 92 (77H-124%)
m-Nitrotoluans 800 T2 upke S0 (MMR-1LT%)
o-Nilratolweae 80O 716 ugkg 90 75%-119%)
p-Nigotolucoe 800 732 ugfkg 9 (6%121%)
** | 2-digiroherizant 400 73 upkg 93 (Fi%-118%)
QCImeTM M
1,3,5-Trinitrobenzene u ND ugg
2.4,6-Trinirotolycnea 8] NG ug’kg
ZA4-Dinitvalckiene u ND ngkg
L5-Dinitrowkene U ND kg
2-Amino-4 E-dintrotoluene U NI ]
4-Amino-2 §-dipitrotpfaene u 3o ug/kg
HMX U ND ug/kg
Nitrwbenzene u ND ug/kg
RDX u No ugfkg
Tetryl U ND uglky
m-Dinitrobenzene U ND ug/kg
m-Niroralnene U Np ugkg
o-Nijrotoluene U ND kg
p-Niomluens u ND wpkg
**1,2-dinitrobex zene 400 380 up'’kg 95 (11%-11E%)
QCi20292733 66189071 MS
1,1,5- Trinitrobenzeqe 00 U ND &77 ugfke £5 (66%-133%)
24.6-Trinitroto ucne 800 U KD "7 ug’kg 9 (T7%-132%)
2.4-Dinitrtndwene 800 i) ND 720 up/ky %0 1% 14%)
2,6-Dinitrotofuene OO U ND 186 up'kg 58 (TOR-121%)
Z-Amino-4,6-dinjtrotoiuene 800 [5) ND 635 ug'kg 79 (19%-124%)
4 Aninn-2,6-dinitrotolusne © 80D U ND 433 ugikg 34*  (71%-120%)
HMX BoQ ) KD 760 ue'kg 95 (75%-138%)
Nilrobenzene 80¢ [ ND 3 kg B¢ (72%-1205%)
RDX 80O U ND 720 ve'kg 9 (§Me-135%)
Tatryi 80 U D 57% uglks T2 (B5%-135%)
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QC Summary

Workorder: 64189

Page 20l 2

Panmnaome NOM Sample Qual QC Units _ RPD% REC% Range Anist Date Time
HPLL Explosives Federal
Baich 198039
m-Drizirobenzene &00 U ND 737 ug/kg 92 [75%-125%)
m-Nitrotoluene 800 u ND 716 ug/kg 9 FI%-116%)
o-Nitrotoluene EO0 U ND T1L ughg 19 {68%-122%)
p-Nirotoluene £OO u wD 726 ug'kg 91 (67%-123%)

*4 1, 2-dinitrobenzens 400 407 65 upfkg 91 (71%-118%)

QCI02274 66185021 MSD

1,1, 5-Trinitrobenzénc 800 ) ND 725 ugkg 7 9] (0%-20%) 051502 21:01
2:4,6-Trinitrotoluene 300 v ND 752 ug/kg 5 :73 {0%-20%)
24-Dinftrotalyens §00 U ND 737 vg'kg 2 274 (0%-24%)
2,6-Dinitrotolysne 800 U ND 783 ug/kg ] 98 , (0%-21%)
2-Amino-4.6-dinimotoloene 800 U ND 736 upkg 17 94 (0%-20%)
4-Amino-2,6-dinirotalene 200 9 ND €12 uglky a3 84 {05-20%)
HMX 800 U ND 784 ugfkg 3 98 (0%-38%)
Nitrobenzene 800 ) ND 731 ug/ke 3 91 {0%-21%)
RDX 80O u ND 735 ogikg 2 92 (0%-35%)
Tetryl 400 u ND 659 ugfkg 14 82 (0%-30%)
m-Dinitrobenzene BOO U ND 756 ug/ke E] 95 (0%-21%)
m-Niotoluene B0 U ND 744 uglkg 4 93 . (0%-20%)
o-Nitrololuene B0 U ND 734 ugkg 3 92 (0%-2396)
pNirotoluene 800 U ND 249 ugfkg 3 94 (0%-22 %)

*#1,2-dinitrobenzens 400 407 363 ugkg 9%  (71%-11E%)
Motes:

RER is calcuiated at the 95% coofidence level (2-sigma).
The Qualifiers in this report are defined as follows:

¥ Recovery of %RPD not within sceeptance limils andfor spike amount pol compatible with the sampte or the cuplicate RPD's are uot applicable where I
Irdicales analyl= is a surrogale compound.

The amabyte was found in the blaok above the effective MDL.

Holding time was exceeded ‘

Estimated value, the analyte concenuration fail above the effective MDL and below the effective POL

Tha response between the confirmation colurn and the primary colopn is >40%D .

The avalyte wos analyzed for but not dewecicd below this concentration. For Organic and Irganic snalytes the result is Yess than the effective MDL.
Fresumptive evidence that (he analyte is not presenl. Plegse see narmative for further information.

Presumptive evidence that (he analyte is now present. Please see uarmative Tor funther infromanion.

Uncertain ideatification for gamroa spectrascopy.

-
-

oM xw Cw - mw

PA indicales that spike recovery limits do not apply when samiple concenlrztion exceeds spike conc. by 3 factor of 4 or mars.

~ The Relative Pervent Difference (RPD) oirained from the sumple duplicate (DUP) is evaluated apainst the ac<eptence criteria when (he sample is greater than
five times (5X) the confract required detection lirgt (RL). Tn cascs whers gither the sample or duplicate valee iz less than 5X the RL, u control lmiv of +-

the R s used 1o evalonale the DUP result.

For P8, PSD, and SDILT results, the values listed are the measnred pmoants, not final concenuralions.

Where the analyticai method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless gualificd on the QC Summary.
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Chient : Sandia National Laboratories
MS-0756
P.O. Box 5500
Albuquerque, New Mexico
Coutact: Pamela M. Puissant

Workorder: 66195

OC Summary

Report Date: September 26, 2002
Page Lof 4

REC% __ Range Anist  Date Jimr

OT%-124%) JLW 09/11/02 09:23

Farmhume NOM __ _ Sample Qual _ QC Units _RPD%
HPLC Explosives Federal
Baich 198044
QC1200292739 LCS
1,3,5-Trinitrobenzene 800 755 ug/kg 94
2.4,6-Trinitrotoluens 800 820 ug/kg 103 (50%-120%)
2.4-Dinitrotoluene 800 700 uglkg 88  (77%-122%)
2,6-Dinitrotoluene 8OO 732 ug’kg 92 (74%-121%)
2-Amino-4,6-dinitrotoluene 800 737 ugkg 92 (819-125%)
4-Arine-2 6-dinitrotoluene 800 625 ugicg 78" (719%-123%)
HMX 800 968 ugikg 121  (84%-131%)
Mitrobeazene 800 657 ag/kp 32 (75%-125%)
RDX 800 13 ugkp 102 (B0%-123%)
Tetryl 800 308 ug/kg 38%  (65%-124%)
m-Dinitrobenzene 800 19 ug/kg 90 (77%-124%)
m-Nitrowluene 300 657 uglkp 82 (77%-117%)
o-Nitratoluene 800 659 ug/kg 82 (75%-119%)
o p-Nitrotoluene 300 668 uglkg 84 (76%-121%)
) *4),2-dinitrobenzene 400 368 ug/kg 92 (Jl%-118%)
- QCL00292738 MB
1,3,5-Trivitrobenzene U ND uglkg
2,4,6-Trinitrotoluene 0 ND uglkg
2 4-Dinitrotoluene U ND uglkg
2.6-Dinitrotoluene u ND uglkg
2-Aming-4,6-digitrotoluene U ND ug/kg
4-Amimo-2,6~dinitrotoluene u ND ug/kg
HMX u ND ug/kg
Nitrobenzene U ND ug/kg
RDX u ND ugfkg
Tewryl U ND ugfkg
m-Dinitrobenzene u ND ug/kg
m-Nitrotoluene. u ND vg/kg
o-Nilroroluene U ND ug/kg
p-Nitrotgluene U ND ugfkg
*+],2-dinirobenzene 400 382 ug/kg % (71%-118%)
QCI200292740 66195002 MS
1,3,5-Trinitrobenzene B0 U ND 739 ugfkg 9 (66%-133%)
2,4 .6-Trinitrototuens 800 U ND 720 ugrkg 90 (F7%-132%)
2,4-Dinilrotoluene 800 y ND 727 uglkg 91 (61%-134%)
2.6-Dinitrotoluene 800 U ND 808 ug'kg 101 (70%-12]1%)
2-Aminc-4,6-dinitrotolnens 800 U ND T2 Lg/Kg BB (79%-124%)
4-Amino-2 6-dinitrotalaene 800 u ND 574 ugkg 72 (M%-120%)
HMX 800 U ND 760 up/kg 95 ((5%-138%)
Nitrobenzene 200 U ND 724 vg'kg 91 (72%-120%)
RDX 8OO u ND 729 ugkg 91 (61%-136%)
Teuryl B0 U ND 700 ugkg B8 (65%-135%)

“'@®

09/11/02 08:41

09/1 1402 10:04
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QC Summary

Workorder: 66195 Page 20of 4
Panmname NOM Sample Qual QC___ Unils RPD% REC% _ Range Anist  Date Time
HM.C Explosives Fedecal
Batch 198044
m-Dinitrobenzeae BOO U ND 740 ug’kg 93 (75%-125%)
m-Nitrololuene £00 U ND 17 uglkp 90 (73%-116%)
o-Niwotoluene 800 18] ND 721 ugfkg 90 (68%-122%)
p-Nitrotohiene 800 U ND 77 ug/kg 91 (§7%-125%)
#*1 2-dinirobenzens 400 374 397 uglkg 9 (71%-118%)
QLI2002927741 66195002 MSD '
1.3.5-Trinitrobenzene 800 u ND 739 ugficg 1] 92 (0%-20%) 09/11/02 10:46
2,4.6-Trimitrololuens 300 U ND 71% ug/kg Q %0 " (0%-20%)
2.4-Dinitrotoluene 80 U ND 735 ug/kg 1 92 . (0%-24%)
2,6-Dinitrotoluens 800 U ND 852 uglkg 5 106 (09%-21%)
2-Aming-4.6-dinitrotoliLene 300 U ND 670 ug/ke 5 84 (0%-20%)
4-Amipo-2,6-dinilrotoluens 800 u ND 501 uglkg 13 63 (0%-20%)
HMX 800 u ND 764 ug/kg 1 96 , (0F-38%)
Nitrobenzene g0 U ND 721 ng/kg 0 950 ' (0B-21%)
RDX 800 U ND 729 ugfig 0 91 i (0%-35%)
Tetryl 800 U ND 694 ughg 1 87 (0%-30%)
m-Dinitobenzene 800 U ND 746 ugikg 1 2 (0%-23%)
m-Nitrotofuene 8OO U ND 758 ug/kg 6 95 (0%-20%)
o-Nitrotoluens 362 U ND 715 ug/kg I 89 (0%-23%)
p-Nitrotoluene 800 o ND 724 ug/kg 0 - 91 (0%-22%)
‘"l.z-dinilmbcnzcne 400 174 393 ug/kg 1] (F1%-118%)
Batch 201452 .
QC1200300281  LCS
1.3.5-Trinitrobenzene 800 691 ug/kg 86 (77%-124%) TLW 09/17/02 21:02
2,4,6-Trinitrowoluenc BOO 693 ug/ke 87 (80%-120%)
2, 4-Dinitrotoluene 300 641 ug/kg BC (77%-122%)
2,6-Dinitrolohizne 8OO 679 ug/kg 85 (74%-121%)
2-Aming-4,6-dinitroroluens EOOQ 683 ug'kg 85 (81%-125%)
4-Amnino-2,6-dinftrotoluens 800 595 up/kg T4*  (19%-123%)
HMX 800 723 ug/kg o0 (34%-131%)
Nitrobenzene 800 627 ug/kg T8 (75%-125%)
RDX 800 713 ug’kg 89 (30%-123%)
Tetry) 800 603 uglkg 75 (65%-124%)
m-Dinitrobenzene 800 664 ug/kg &3 (77%~124%)
m-Nivoweluens 800 632 ugrkg 79 (77%-117%)
o-Niaotoluene 800 632 ug/kg N (75%-119%)
p-Nitrotoluene 800 &40 up/kg 80 (78%-121%)
**],2-dinitrobenzene 400 346 ug'kg 86 (71%-118%)
QC1200300280 MB
1,3.5-Trinitrobenzene u ND uglkg Q9172 2019
2.4.6-Trinitrowluene ] ND ugkg :
2. 4-Dinitrotoluene U ND uglkg
2.6-Dinirrotolucne U ND vg/kg
2-Amino-4,6-dinitrotoluens 4] ND ugfkg
4-Amine-2,6-dinitrololuens U ND ug/kg
HMX v ND  ughg
Nitrobenzene u ND ugfkg
RDX u ND /e
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Warkorder: 56195

QC Summary
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Page 30f 5
Parmngme NOM Sample Qual QU Uwls  NPD%  KEC%  HRange Amist | Date Time
HPLC Expicvivey Fradvral
Baich 201462
Teiry! L WD ugky
w-Dinitrobeuz.ene v ND ugkg
m-Nirotluene v ND ugikg
o-Nitotoluene v ND up/kg
p-Nirotolaene i ND ughg '
=*| 2-dinitrobenzens 400 354 up/hy B8 (719%-118%)
QC1200300293  £5745005 M3
L3,5-Trimitrobenaene 80 U ND H 60 oglkg 95 (6% 133%) 09417402 21:44
2,4,6-Trinilrololuens 500 U ND H 167 ugkg %6 (77%-132%)
ZA-Dinimoinhwme 300 u ND H 754 ogfkg 94 {6LG-134%)
2,6-Dinisrowluie 8¢ U ND H a07 vgkg 10 (o%-121%)
2-Amine-4.5-dinirotoluene W W ND H 761 ugfkg o [79%-124%)
4Anine-Z S-dinduotoloens 50 u ND H Tl ug/kg 3 (T1%-120%)
HMX W U ND H w gy 100 (I5%-128%)
Nitrolbenzene 800 U N> H 77 ug/kg 92 (T2%-120%)
REX 80 U ND H ™ kg LYRNT AT MET S5
Tearyl 80 U NP H 671 ugle 34 (55%-135%)
ru-Dinitrobénzene 80C i ND H T up/kg 9 TH-1%)
m-Nitrotalusne 80C u ND H 742 up/kg 92 T3%-116%)
o-Nizotoluene &0C u ND H 137 up/ky o (6R%-121%)
p-Nirowoluene 400 v ND B 753 ug/kg %4 (67%-L25%)
++1 2-dinlpobenzens 0] 30 H 401 uplkg 100 (71%-L1E%)
QCI200300354 63745005 MED
1,35 Trinitrobenzane 500 U ND H 7% ugkg O B 0%-20%) 0N 2227
2A6-Trinftrotolueue £00 U NN H T67 ugikg ¢ 06 {05-2045)
2,4 Dimitrotoluene 800 4] ND H 155 u/kg 0 o3 (O%-24%)
2,6-Dimirrowclosac 300 D NI H and ugficg 1} 1m (0%-21 %)
2 Amino4,6-dinirocohscne 00 U ND H 752 ugfig 1 £ (C%-20%)
4-AMING-2,G-diniTomivens 300 U N> H 650 ugikg 3 Bl (09%-20%)
HMX g0 U N> H 4 w4 99 (CH-38%)
Nitrobenzens By U N O H ™ ugfeg ) 92 0%-21%)
RDX 200 u NI i 187 ug’kg 0 93 {0%-15%)
Tetryl 200 \ 1 VI 1 667 ugfkyg 1 1} 0%-30%)
m-Dinivobenzens B00 u NI H 778 ugkg Q0 a7 [0%-23%)
m-Nitrotol uene MO U NI M 43 ugkg O 93 (R%-20%)
a-Nitrataluene 8OO u ND H TIR ug’kg o o (0%-23%)
p-Nitrowluene B0 i MND H 151 WRRE Q o4 {(-22%)
*¥] 2-disipobenzene 4N 37d H 402 ugieg 101 (T1%-118%)
Batch 20406
QC1200305470 LC3
[, 3-Trinkrobenzene 800 16 ugfg g7 {TI%-124%) ILW (972402 13:54
2.46-Triirorluens 8OO 758 ug/kg M (BO%R-120)
2,4-Dinhiratnleenc 800 715 ugg 52 (71%-122%)
2.6-Ninisosolnene BOG 760 np/ks 95 (74% LI1%)
2=Amino-<4.6-disivowluen: 5OC 7 ug'kg 100 (B196-125%)
+Amina-2.6-dinitrodnluens ] T uglkg 7 (0%-123%}
M 300 752 upixg 9 (B4%-131%)
Nirobeazens 300 704 ugikg 8 (158-125%)
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QC Sumimary

Workorder: 66195

Fage 4o &
Parmname NOM Sample Qual Qr Unite RPD% REC%  Runge Anist Putz Time
RPLC Explosives Feddovnd
Hatch 203656
RDX B0 795 ugky 99 (80%-123%)
Totryl 800 782 up/kg 98 (65%-124%)
m-Dinitrobenzzene 800 741 upkg A OTR124%)
m-Nirotoluone 300 it ugkg B9  (T%-117%)
o-Nitrgtoluane 800 m ug/kg (8%-119%)
p-Nitcotolens 800 721 w'kg 9 (T0H-121%)
w# ) Z-tinitroban2ene 400 358 ug/kg 93 (T19H-118%)
QC1 100705569 ME
1.2, 5-Triniuobezewe u ND ugxg 09724202 13:11
2.4.6-Trinimrotoluens u ND ugks
2,4-Dinitionohiene u ND ng/kg
2 6-Dinitroichsene. L8 NT} ug'kg
2- A ming-4G-dinirololuene u ND ug/hg
4-Amind-2.6-dinitrotolaene u ND ug'ke
HMX u KD ugkg
Nirobenzeas u ND ug’kg
RDX 11 ND  ugkg
Tetryl U ND ug/ke
m-Dinitobenzens u ND upkg
ny-Mitrciolvene U C ND ugfkg
a-Nitmtgluene U ND vgfkg
p-tirroiotuens U ND ugky
“#] 2-dinitrobenzens 400 klox ) upykg 01 (71% 118%)
Notes:

RER is calculated at the 95% confidence |evel (2-sigroa).
The Qualifizrs in this report are defined ak follows:

.
-
B
"

WM ox o™

Reoovery or RFD not within acceptance limits anddor spike amoune nnt eovmparihlk: with the sample or the duplicate RED's are not applicable where 4
Indicates analyte is 2 SMTORAS COMPOUnd.

The analyte was foumd in ths blenk above rhe effscilye MDL

Helding tims was exceeded

Esimacd valut, the anslyie concentration fel) above the effective MDL and below the. offoctive PQL

The response between the confirmation column sed the primary eohemmn is >40%D

The 2nelyte was analyzed for but cot dewected below this conceneratiom. Fer Orgatic and Tnorganic analyles tha cesiudt is less than the effective MDL, |
Presumptive evidence that the snalyia is not present. Please ses narrative for further information.

Presumptive evidence that the malyte is not presend. Flease ses narrativa for further infromation.

Unscrain identification foc ganma spect oscopy.

AR
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OC Summary

Wotkorder: 661958 Page 5o §
Parmname . NOM Saample Qual QC Uclts RPD% REC%  Rapge Anist Date Time
N!A indicates thal spike recovery limits do oot apply when sample concentration exceads spike conc. by a factor of 4 or more.

# Tho Relative Poroent Difforence (RTD) obtatned from the sampls duplicale (DUP) is ¢vuluaiod uguingt the arcepience oriteria when the Szmple |3 greatey than

[ive Hmes (FX) e conract requited detection limnt (KL}, Lo cases where either the sample or duplicate velue is less than 5X the RL, & control limit of +/-
the RL is used ™ evaluate the TP recnty,

For PS, PSD, and SDILT resuks, the values listed are the measarod amounts, not final concentrations.

Where the analytical methad has been performed uader NELAP certification, the analysis bas met all of the
requirements of the NELAC stendard unfess qualificd on the QC Summary.

2\ B
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QC Summary Report Diate: October 4, 2002
Client ; Saodia Nationsl Laboratories ‘ Page 10of 2
MS.7s6
0. Box 5300
Albugoergue, New Mexiro
Contact: TParmels M. Puissent
Workowder: 66197
Panmname NOM _Sample Qual QC Units HPD% REC% . Hange Anki Date Thne
HPLC Explogives Federal
Baich 191
QC1200292965 Lcs
1,3,5-Triniirobenzene 1.04 0.936 ugfl. 90 (B4%-110%) JL®W 050102 [2:54
2.4,6-Trinicroraloens 1.04 0.582 ug/l 95 (B5%-1104%)
2,4-Dinitrotolaens 1.04 0833 ug/'L §O (T8%: I 109}
2.6-Dinitrotolueqs L.04 0462 ug/lL 83 (79%-110%)
2-Amino-4,6-dinitrotoluene L.04 0.980 ug/L 94 (TM-110%)
4 Amino-2,6-dinitrototlucne 1.04 0.7%2 ugL 76 (59%-110%)
HMX, 1.04 1.02 ug/l 99 (B6%-110%)
Nircbenzens L.04 0.718 ug/l 69  {6B%-110%)
RDX 1.04 0.54¢ ug/L 9l (76%-110%)
Tetryl 1.4 B 0940 ug/l 91  (1IR-110%)
m-Dinitrobenzens 1.04 0.795 ug/L 77 (76%-110%)
m-Mitrololuene L.O4 0774 ugfl 15 (73%-110%)
o-Nitrotolueae L.04 0.784 up/L 76 (65%-L1D%)
p-Nitrololuens 104 027 ug’'lL 0 JI%-110%)
*¥ ), 2-diniobenzent 0.519 0.423 ug/l. 82  (59%-118%)
QC1200292966 LCSD
1,3,5-Trinitrobenzene 104 05812 ug/L. 3 53 (0%-20%) 09/0140Z 13:36
2.4 6-Trimivotoluene (Fo 0567 o/l 2 93 ' (0%-20%)
24-Dinftrowluens 1.04 0395 ug/L 7 6 {0%-20%)
2,6-Dinitrotolnens 1.04 05842 ug/l 9 9t (0%-20%)
2-Amino-4,6-dinitrotoluene 1.04 0.592 ag/L 1 95 (0%-20%
4-Amino-2,6-dinitritojuens 1.04 0.903 up/L 13 87 {0%-24%)
HMX 1.04 0992 ug'L 3 95 (0%-20%)
Nitrobenzene 1.4 0.505 ugL 12 7% (0%-20%)
RDX 1.04 0922 ugll 2 B9 (D%-20%)
Tatryl 1.4 B 0.940 ugh ) 91 ' (0%-20%)
m-Dinitrobenzene 104 0.873 ug/L g B4 (0%-20%)
m-Nitrotoluzne L4 0.863 ug’L 11 B3 (0%-20%}
o-Nikrotaluene 1.04 0.864 gt 10 83 7 [(0%-23%)
p-Nitrotolucne 1.04 0.503 ug/l g 87 (0%-20%)
=* 1 2-dinitrobenzene 0.519 D453 ug/L 87 {59%-118%)
QC1200292066  MB ‘
1.3.5-Trinitrobenzene u ND ug/L 09/01/07 12:12
246-Trinirotolusre u ND ug/l
24-Dinirotoluene U ND ogfl
26-Dinitrotolyene U ND ug/L
2-Amine-4,6-dinftrotgluens u ND gL
4 Amino-Z,6-dinfirotoluens u ND ug/L
HMX U ND g/l
Niuobenzene u ND ug/l
RDX u ND ug/l.
Tetryl P D.08!3. gL
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Workprée: 66197

Page 20f 2
Parmnagme NOM  _  Sample Qual QC Units RPD% REC% _ Range Aplst  Dats Time
HPLC Expisdves Federal
Batch 198171
w-Dinitrobenzene u ND up/L
m-Nirotoleens . u ND gl
o-Nimotoluene u Np ugll
p-Nirowiuent ) ND [T/
*+],2-dinjtro benzene 03519 0375 wp/L 72 (59%-]118%)
Notes:

RER is calculared at the 95% confidence lavel (2-sigra).
The Qualifiers in this report are defined at follipws:

Recovery of BRPD not within acceptance Himits and/or spike amounl not compatible with the sample or the duplicate RPD's ar¢ not applicable whene t
Indicates analyte is 2 surrogate compound.

‘The znalyte was found inthe blank sbove the effective MDL.

Holding time was excesded

Estimated valoe, the analyle contentration fell above the effective MDL. and below the effective PQL

The response henween the confirmation column md the primary cohimn is >405%D

“The analyte was analyzed for but not detected below this conceniration. For Organic and Inergamc analytes the 1esult is Tess (i the effective ML )
Presumptive evidepes thal the anelyte is not present. Please see narrative for furtber information.

Presumglive evidence that the aralyte is not present. Pledse see narrative for further infromation.

Uncertain identification for parnia speciroscopy.

-
-

Mo - oW

NiA indicates that spike recevery limits do not apply whea sample concentralion sxceeds spike cone. by a factor of 4 or more.
* The Relative Percent Difference (RPD) oblained from the sample doplicate (DUP) is evalualed against the acceptence criteria when the sample is greater than

five times (5K the contract required detection Limit (RL). In cases where either e sample or duplicsr value is less than 5 the RL. # control lineit of +-
the  RLis used w evahuate the DUP resulc

For P§, PSD, and SDILT resulks, the vatues listed are the measured amoants, nol finsl concentrations.

Where the analyiical method has been performed under NELAP certification, the analysis has met 21l of the
requirements 0f the NELAC standand unless qualified on the QC Summary.
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PCB Case Narrative
Sandia National Labs (SNLS)

SDG#66189
Method/Analysis Information
Procedure: Polychlorinated Biphenyls by Method 8082
Analytical Method: SWg4ds6 8082
Prep Method: SWE846 3550B
Analytical Batch Number: 197835
Prep Batch Number: | 197834

Sample Analysis
The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID Client ID
66189021 059691-002
66189022 ) 059602-002
66189023 059693-002
66189024 059694-002
66189025 059695-002
66189026 0596596-002
66189027 059697-002
66189028 059658-002
66189025 059699-002
66189030 05964 1-002
66189031 059642-002
66189032 059700-002
66189033 059701-002
66189034 059702-002
66189035 059703-002
66182036 059705-002
66189037 . 059706-002
66189038 059707-002

SNLS SDG#66189-PCB

Pagelofs
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66189039 055708-002

66189040 059709-002

1200252263 PBLEO! (Methad Blank)

1200292264 PBLKOILCS (Laboratory Contro! Sample)
1200292265 ‘ 059691-H02MS (Matrix Spike)
1200252266 059691-002MSD (Matrix Spike Duplicate)

System Configuration

Chrematographic Columns

Column

ID

J&W1

JEW2

J&W3

I1&W4

J&W3

J&W6

Columa Description

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 0.32nm x |.fum
DB-1701 Durabond statiopnary phase* 30m x 0.32mm x 0.5um

DBB-5(5%-Phenyl}-methyisiloxane 30m x 0.53mm x [.5um
DB-1701(14% Cyanopropyiphenyl)-methylsiloxane 30m x 0.53mm x 0.5um

DB-608 Durabond stationary phase* 30m x 0.53mum x .&3um
DB-XLEBE* 30m x 0.53n0m % 1.5um

DB-X1.B* 30m x 0.25mm x 0.25um
DE-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

DB-3(5%-Phenyl)-methylsiloxane 36¢m x 0.25mm x 0.25um
DB-17MS({50%-Pheayl)-medhylsiloxane 30m x 0.25mm x 0.25um

* Durehond and DB-XLB are tademarks of J & W.

Iustrument Configoration

The samples reported in this SDG were analyzed on one ar mote of the following instrament systems. Instrament
systems are referenced in the raw datg and individual form headers by the Instrument [D designations listed below,

Igstrument ID

ECDI
ECD2
ECD3
ECD4
ECD5
ECD7

System Conflguration Chromatographic Column

HP 6890 Series GC ECD/ECD RESTEK*

HP 6890 Series GC ECD/ECD RESTEK*

HP 68%0 Senes GC ECD/ECD RESTEK*
HP 5890 Series Il Plus GC ECD/ECD J&WS

HP 6830 Sexies GC ECD/ECD J&EWS

HP 6890 Series GC ECD/ECD JE&EWS

SNLS SDGHEG189-PCH
Page 2 of 5
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ECDR HP 6890 Series GC ECD/ECD RESTER*
*The columns were changed to RTX-CLPEST1 and RTX-CLPESTZ.

Preparation/Anslytical 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 requirements have been met for this SDG.

CCV Requirements

All calibration verification standard(s) (CVS, ICV or CCV} requirements have not been met for this SDG.
Aroclor-1016 failed acceptance criteria with a positive bias on both analytical columns in the standard bracketing
the samples in this SDG. The positive bias for the analytical data is the result of instrument response mereasing
after the initial calibration. Al samples were bracketed by acceptable calibration verification standards for the
compounds identified positive in the samples. Therefore, the non-compliance has no adverse effects on the data.

Some smrogates failed high in the standards bracketing the samples in this SDG. However, this non-compliance has
1o adverse effects on the data.

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 acceptance criteria.

LCS Recovery Statcment

The Laboratory Control Sample (LCS) spike recoveries for this SDG were within the established acceptance limits.
QC Sample Designation |

The following samples were selected for the PCB method QC:

Client Sample [D# Laboratory Sample ID#

0359691-002 66189021

The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD).

MS Recavery Staternent

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 established acceptance limits.

SNLS SDG#66189-PCB
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MS/MSD RPD Statement

The relative percent differences (RPD) between ezch MS and MSD were within the required acceptance kimits.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
coltection or sample receipt. Thost holding times expressed in bours are calculated in the AlphaLIMS system. Those
holding tirzes expressed as days expire at midnight on the day of expiration. All sampies in this SDG met the
specified holding time requirements.

Preparaton/Analytical Method Verification

A1l procedures were performed as stated in the SOP.

Sample Dilutions

None of the samples in this SDG required any dilutions,

Sample Re-prep/Re-analysis

None of the samples in this sample group wese Teprepped or Teanalyzed.

Miscellaneous Information

Noaoconformance (WCR) Docamentation
No nonconformance reports (NCRs) have been generated for this SDG.
Manual Integratons

Certain standards and QC samp]es may have required mannal integrations to cum:ctly position the baseline as set in
the calibration standard injections. If manual integrations were performed, copies of a1l manual intepration peak
profiles are included ia the raw data section of this PCB fraction.

Additional Comments

The additional camments ficld is uscd to address special issues associated with each analysis, clanfy
method/contractual issues pertaining to the analysis and to list any report documents generated as a result of sample
analysis or review. The following sdditional comments were required:

Araclors quantitated on the raw data report by the Targe: data system do not necessarily represent a positive aroclor
identification. In order for positive identification to be made, the aroclor rust match in pattern and retention time; as
well 25 quantitate relatively close between the primary and confirmation columns, as specified in SW846 method
8000. When these counditions 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”,

* Where the anaiytical method has been performed under NELAF certification, the analysis has met afl of the
requirements of the NELAC standard unless otherwise noted in the apalytical cage narrative.

SKLS SHGHEGIS9-PCB
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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 recefve a third level validation upon completion of the data package.

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

—_—
Reviewer: _Jono Cewo Date: ﬁ}é 3 /""‘/
T 7
SNLS SDGH#66189-PCE
PageSof S
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JPCB Case Narrative
Sandia National Labs (SNLS)
SDG#66189-1

Methed/Analysis Information

Procedure: Polychlorinated Biphenyls by Method 8082
Analyrical Method: SWB46 8082

Prep Method: SWB46 35508

Analytical Batch Number: 197837

Prep Batch Mumber: 197836

Sample Analysis

The fallowing samples were analyzed using the analytical protocol as estahlished in SW846 B082:
Sample ID Client ID
65195002 059710-002
1200242267 PBLKM {Method Blank)
1200292268 PBLKGILCS {Laboratory Control Sample)
1200262269 059710-002MS (Matrix Spike}
1200252270 059710-002MSD (Matrix Spike Duplicate)

System Configuration

Chromatographie Celumns

Column
m

J&W1

J&W4

J&W3S

W6

Column Description

DB-5(5%-Phenyl}-methylsiloxane 30m x (.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
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxans 30m x 0.53mm x 1.5um
DB-1701{14% Cyanoptopylphenyl)-methylsilexane 30m x 0.331mm x 0.5um

DB-608 Durabond stetionary phase* 30m x 053 mm x .83um
DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm x 0.25um
DB-17ME(50%-Pheny])-methvisiloxane 30m x 0.25mm x 0.25um

DB-5(5%-Fhenyl}-methylsiloxane 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.2 5mm x 0.25um

SNLS SBGHM66189-1-PCE

Pegelof 4

984



* Durabond and DB-XLE are tradernarks of J & W

Enstrument Configuration

The samples reported in this SDG were analyzed on one or more of the following instrument systems. Insirument

systemns are referenced in the raw data and individual form headers by the [nstrument ID designations listed below.

Ingtrument T} System Coufiguration Chromategraphic Column
ECDI HP 6890 Series GC ECD/ECD RESTEK*
ECD2 HP 58580 Series GC ECDV/ECD RESTEK™
ECD3 HP 6850 Series GC ECD/ECD RESTEK*
ECD4 HP 5890 Series [1 Plus GC ECL/ECD J&WS
ECDS HP 6890 Series GC ECD/ECD J&WS
ECD? HP 4890 Series GC ECD/ECD J&WS
ECDS HF 5890 Series GC ECDVECD RESTEK*

*The columns were changed to RTX-CLPEST] and RTX-CLPEST2.

Preparation/Analytical Method Verlfication

Procedures for preparation, analysis, and reporting of analytical data ar¢ documented by General Engineering

Laboratories, Inc, (GEL} as Standard Operating Procedures (SOF).

Calibration Information

Initial Calibration
All initia] calibrztion requirements have been met for this SDG.

CCY Requiremenis

All calibration verification standard(s) {CVE, ICV or CCV) requirements have not been met for this SDG.

Aracior-1016 failed acceptance critgria with a positive bias on cae analytical column in the standard bracketing the

samples in this SOG. The positive bias for the analytica) data is the result of instrumen? response increasing aftey

the mitial czlibration. No target analyies were detected in the sample. Therefore, the nan-compliance has no adverse

effects on the darta.

Quality Central (QC) Information

Surrogate Recoveries

All the surTogate recoveries were withir: the established acceptance criterde for this SDG.
Blank Acceptance

The blank(s) analyzed with this SDG met the estzblished acceptance criteria.

LCS Recovery Statement

The Labotatory Control Sa:ﬁp]e (LCE) spike recoveries for this SDG were within the established acceptance limits.

SNLS SDGHesd9-)1-PCB
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QC Sample Designation
Tke fellowing samples were selected for the PCB method QC:

Client Sample ID# Laboratory Sample [D#

059710-002 66195002

Tke method QC ingluded a Matix Spike (MS3) and Matrix Spike Duplicate (MSD).

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 established acceptance limits,

MS/MSD RPD Statement

The relative percent differcnces {RPD) between each MS and MSD were within the required acceptance himits.

Technical Information

Hgolding Time Specifieations

GEL assigns holding times based on the associated methodology, which assigns the date and time fiom sample
collection or sample receipt. Those holding times expressed in bours are caiculated m the AlphalIMS system. Those
holding times cxpressed as days expire 8t ;midnight on the day of expiration. Al samples in this SDG et the
specified holding time requirements.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All sample extracts were cleaned using alumina. Additionally,
elemental mercury was added to field sample extracts to remove high concentrations of solfur.

Sample Dilutions

None of the samples in this SDG required any dilutions.

Sample Re-prep/Re-analysis

None of the samples in this sample group were reprepped or reanalyzed.

Miscelianeous Information

MNonconformance (NCR) Documentation

No nonconformance reports (NCRs) have been generated for this SDG.

Manual Inteprations

Certain standards and QU samples may have required manual intzgrations {o correctly position, the bascline as set in

the calibraticn standard injections. If manual integration$ were performed, copies of all manual integration peak
profiles ase included in the raw data gecrion of this PCB fraction.

SNLS SDG#66189-1PCH
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Addilienal Comments

The additional comments field is used 10 address special issuss associated with each analysis, clarify
method/contractuz] ssues perlaining to the analysis and to listany report documents generated as a result of sampie
analysis or review. The following additional comments were required;

Aroclors quantitated on the raw data report by the Targe: data system do not necessarily represent a positive aroclor
identification. In order for positive identification to be made, the aroclor must match m pattemn and refention time; as
well as quantitate relatively close betwern the primary and confinmation columns, as specified in SW246 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®.

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

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for CLP
or CL¥P-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:
Reviewer: Jveos o Date: S 2B e
L F)

SNLS SDG#e4189-1-PCB
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PCB Case Narrative

Sandia National Labs (SNLS)
SDG# 66189-2

Method/Analysis Enformation
Procedure: Polychlorinated Biphenyls by Method 8082
Analytical Method: SW846 8082
Prep Methed: SW346 3510C
Analytical Batch Number: 197833
Prep Batch Number: 197832

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in SW846
8082:

Sample ID Client ID

66197007 0(59640-G03

1200292257 PBLKOL{Method Blank)

1200292258 PBLk0O1L.CS8(1aboratory control Sample)
1200292261 059640-003MS(Matrix Spike)
1200292262 059640-003MSD(Matrix Spike Duplicate)

System Configuration

Chromatographic Colomns

CO;‘{')“‘“ Column Description

&W1 DRB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um

1&W2 DB-5(5%-Pheny])-methylsiloxane 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um

J&W3  DB-5(5%-Phenyl)-methylsiloxans 30m x 0.53mm x 1.5um

SNLS SDG#66189-2 - FCB
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DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm
x 0.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x .83um

‘J&wt‘ DR-XLB* 30m x 0.53mm x |.3um

DB-XLB* 30m x 0.25mm x 0.25um

J&WS 5 B.17MS(50%-Phenyl)-methylsilexane 30m x 0.25mm x 0.25um

DB-5({5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

J&WE Db 17MS(50%-Pheny1)-methylsiloxane 30m x 0.25mm x 0.25um

Ritx-CLPesticides 30m x 0.25mm x 0.25um
Rix-CLPesticides II 30mx 0.25mm x 0.20um

RESTEK
* Durabond and DB-XLB are trademarks of J & W.
Instrument Configuration

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

Instrument ID System Configuration Chromatographic Column
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 JT&WS
ECDS HP 6890 Series GC ECD/ECD J&WS
ECD7 HY 6890 Series GC ECD/ECD J&EWS
ECDS8 HP 6890 Senies GC ECD/ECD RESTEK

Preparation/Analvtical Method Verification

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

Calibration Information

Initial Calibration

All initial calibration requirements have been mst for this SDG.

SNLS SDG#66189-2 - PCB
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C¥YS Requirements

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

Quality Coptrol (QC} Information

Surrogate Recoveries

All the surrogate recoveries were not within the established acceptance criteria for this SDG.
The surrogate recovery for sample 66197007 failed the recovery crnteria. There was no more
sample left to re-extract.

Blank Acceptance

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

LCS Recovery Statement

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

QC Sample Designation
The following sample was selected for the PCB method QC:

Client Sample ID# Laboratory Szampl

059640-003 656197007
The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD).
MS Recovery Statement

The matrix spike recoveries for this SDG were within the sstablished acceptance limits.

MSD Recovery Statement

The matrix spike duplicate recovernes for this SDG were within the cstablished acceptance limits.

MS/MSD RPD Statement

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

Technical 1nformation

Holding Time Specifications

GEL assigns hoiding times based on the associated methodology, which assigns the date and

SNLS SDG#66189-2 - PCH
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time from sample ¢collection or sample receipt. Those holding times expressed in hours are
calculated in the AlphalLIMS system. Those holding times expressed as days expirs at midnight
on the day of expiration.

Holdiag Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and
time from sample collection or sample receipt. Those holding times expressed in hours are
calculzated in the Alphal IMS systemn. 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,

Preparation/Analytical Method Verification

All procedures were performed &s stated in the SOP. All samples underwent sulfur cleananp
procedure.

Sample Dilutions

None of the samples in this SDG were required dilutions.

Sample Re-prep/Re-analysis

None ef the samples in this sample group were reprepped or reanalyzed.
Miscellaneous Informatjon

Noncorformance (NCR) Documentation

No nonconformance reports (NCRs) have been generated for this SDG.
Manual Integrations

Certain standards and QC samples may have required manual integrations to correctly position
the baseline as set in the calibration standard ajections. If manna) integrations were performed,

copies of all manual integration peak profiles are included in the raw data section of this PCB
fraction.

Additional Comments

The additional comments field is used to address special issues associated with each anatysis,
clarify method/contractual jssues pertaining to the analysis and to list any report documents

generated as a result of sarmple analysis or review. The following additional comments were
required for this sample ses:

Aroclors quantitated on the raw data report by the Target data system do not necessarily
represent positive arcclor idemification. 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

SNLS SDG#66189-1 - PCB
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conditions are not met, the aroclor is reported as a non-detect on the data report. Thess situations
will be noted on the raw data as DMP, representing “does not match pattern”, or DNC "does not
confirm"”.

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

Review Validation:

GEL requires all analyzical 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 narrative:

Reviewer: 'EC’""’"" Lo Date: /4 / il

SNLS SDG#66189-2 - PCE
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. . QC Summan’ Reoort Date: September 13, 2002
Client : Sumdia National Labaratsrics vage 1af 2
MS5-0736
P.Q. Box 5800
Albugurrque, New Mexice
Contact: Pamela M. Pulssant
Workorder: 66189
Famname T NOM Sample_Qual OC ' Unis RPD% REC%  Ramge Anic _ Date Time
- Bemi-Volaclles PCB Fadwral
Bawh 197835
QCIImERss  LCS
Argclor-1260 313 93 ugikg 88 (48%-116%) MM 09/11/0216:16
**demx £.67 5.38 kg BT (3i%-120%)
**Decachl orobiphenyl €67 514 ug’kg 86 (34%-115%)
QCIZIRH263  MB
Arocter-1016 U ND ng'ke 09/11/02 16:04
Aroclor-1221 U D ug/kp
Arocler-1232 U ND ug'kg
Aroclor-1242 o D ug'kg
Aroclos-1248 U ND ug'kg
Aroclor-1254 U ND uglkg
Aroclor-1260 U ND ug'ki
**4omx 6.67 351 ugkg 83  (31%-120%)
**Decachlorobiphenyl 6.67 b ) uwg'kg 86  (34%-115%)
QCI200251265 BSIEM0L] MS
Arocler-1260 353 ND 297 up/ke 89 (35%-134%) 08/ V02 18T
“drmx 6.67 538 ug’kg Bl (31%-120%)
*“Decachlorebipheny| 6.67 5.63 ugficg 3 (3;,4%-1 5%
QC:20292166 6GLEMR.  MSD .
Aroclor-1240 313 ND 28.6 ugkg 4 i6 (0%-30%) 09/11/02 16:39
omy 657 5.32 ug'kg 80 (Ir9-1204%)
**Decachlorobipheny! 6.67 5.56 ug'kg B4 (34%-115%)
Notes:

RER is calculated at the 95% confidence level (2-sigmu).
The Qualificrs In this report are defined as follows:

i Recovery or “uRPD not within sceeptance limits and/or spike amount not commpatible with the sample or the duplicate RPD's are not applicable where £

*
)

Mo oM oY omw

Indicates analyte is a surrogate compound.

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

Helding tima was exceedad

Estimated value. the analyte concentration fell above inc effective ML and below the effective PQL
Tie responge between the confiemation cofumn znd the primary cotumn is >40%D
The analytc was snalyzcd for but not detecred below this concentration, For Organic and Inorganic analytes the result is less than the effective MDL. )
Presumptive evidence that the analyte is not present. Pleage see narrative for further information.
Presumptive evidence that the anatyte is not present. Please see natrative for further infromation.
Uneertain identification for gamma spectroscopy.
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OC Summary

Workorder: 66189

Page 2of 2
Parmmame NOM Sample Qusl  QC  Units RPD% REC%  Range  Anist  Date Time

N/A indicates that spike recovery limits do oot apply when sample concentration sxcesds spike conc. by & factor of 4 or mare.
~ The Relative Percent Difference {(RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greazer than

five times (5X} the contract required detection limit (RL). In cases where cither the sample or duplicate value is Jess than 5X the RL, a contrel limit of +/-
the  RL isused to evaluate the DUP result. ’

Far PS, PSD, and SDILT results, the valucs listed are the measured amounts, not final concentrations.

Where the znakytical method has been performed under NELAP certificalion, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary,
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OC Summary

Report Date: September 18, 2002

Client : Sandia Natianal Laborateries Page §of 2
MS-0756
P.(. Box S80Q
Albuquerque, New Mexico
Contact: Pamela M. Puissant
Workorder: 66157
Parmpame NOM __ Sample Qual  QC___ Unis RPDY _REC%  Hampe anist _ Date Time
StmVolatiles-PCB Federal
Batch 147413
QCl200292253 LCs
Aroclor-1260 1.00 0.760 ug'l 76 [(4T%-131%) GHI 09/09/0217:08
bl 40 V8 0.200 0.130 ugls 55 {34%-116%)
+*Jecachligrabiphenyl 0.200 0.149 'l 75 {21%-122%)

QC1200252257 MHB

Aroclor-1016 U ND vl 05/09/02 1 6:57
Aroctoc-1221 u ND ug'l
Aroclor-1232 u WD ug'L
Aroclor-1242 U ND u'l
Arocloc-1248 U ND ugl
Araclor-1254 U ND ugfl
Araclor-1260 U WD ug/l
e 0.20u0 0.1 ugl 7 (3441 18%)
#*Decazhlorobiphenyi 0.2QC 0.144 gL 72 {21%.122%)
QCIZ00292261 BAIYTUNT  MS
Aroclor-1260 1.00 u ND 0,630 ugiL 65  (21%-111%;} 0590902 1 1:34
4oy ¢200 .1 ug/L 60 (34%-]116%)
**Decachlorobipheny! 0200 0.108 ug/T. 54 (21%-122%)
QCiz00292262 56197007 MWSD
Arecior-1260 1.00 U WD 0690 g/l 6 &5 (0%-304%) 05/09/02 17:46
**domx 0.200 01n ug/l &6 (34%-1]6%)
**Decachlorobipheny! 0.200 0.9963 g/l 43 (21%-122%)
Naotes: '

RER is calculared ac the 95% confidence leve] (2-sigma). '
The Qualifiers in this report are defined 25 follows:

* Recovery or % RPD not within acoeptance timits and/or spike amount not compatible with the sample or the duplicate RPD'S are not applicable where t

-
x

Tndicates anaiyte is a surrogate compaund.

The analyte was foond in the blank abave the zffective MDL.

Holding time wis exsesdad

Estimated valuc, the analyte concentration fel) above the cffective MDL and below the affactive PQL

The response between the coafirmacion colwnn and the prmary column is =40%D

The apalytz was unalyzed for bl not detected below this concentration, For Organic and Inorganic ana)ytes the result i1 less than the sffective MDL.
Presumplive evidence that the acaiyte is not presenl. Please see namative for Ranther information,

Presumptive evidence that the analyee (s nor present. Pleasze see namative for further infromation.

M Mo Yo mw

Uncecgia identification for gamme spectrescopy.
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QC Summary

Workorder: 66197 Page Zof 2

Parmpame . ___; NOM ~ Ssmple Qual Qg_ Units RPD% ) _REC'/:
MN/A indicates that spike recovery limits do not 2pply when sample concentration exceeds spike conc. by a factor of 4 or more.

* The Relative Percent Difference (RPD) obtaired from the sample duplicate (DUP) is evaluated against the acceptence criteria when the saniple is greater than

five times ($X) the contract required detection limit (RL). Tn cases where eithar the sample or duplicate value is less than 5X the RL, a conirol limit of +/-
the RL is used to evaluate the DUP eesult.

For PS, PSD, and SDILT results, the values listed are the measured aniounts, rot final concentrations.

Range Aumist  Date Time

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

271



it

QC Summarv Renort Date: September 23, 2002
Cllent : Sandia Natjonal Laborgteries Page 1of 2
MS-0TS6
P.O, Box 5800
Adhugpergoe, New Mexica
Contact: Pasmnelu M. Puissani
Werkorder:  §6195 .
Parmmame NOM Sample Qwal  OC ___ Uns  RFD% RBC%  Rawmpe Anist  Date Time
Sernl-VanMles-PCB Federal .
Batch 197837
QClz002%2268  LES
Aroclor-1260 333 . 304 kg 1 (48%-116%) MM 09/11/02 2322
**demx 6.67 6.04 ugkp 81 (N %-120%%)
#¢Degachiorobiphznyl 6.67 602  ughkg 80 (34%-|15%)
QCIM0202267  MB
Azoclor- 1016 U [330] ug'ky 09/11/02 23:10
Aroclor-1221 ) WD ug'kg
Aroclor-1232 u ND ugky
Arocjor-1242 u ND ughky
Arociar- 1 248 U ~ND upky
Aroctor-1254 U ND ug'ke
Aroclor-1260 U WD ug'kg
**dom 6467 667  ugke 100 (31%-120%)
**Dacachlorobiphenyl 6.67 6.58 uwg'kg 99 (34%-115%)
QCI200202263 66195002 MS
Araclor- 1260 333 [ NI 254 ng'kg 88 (36%-134%}) 09/11/02 23:33
**demx 667 6.04 5.26 ug'kg 19 (31%-120%)
**Decachlorobiphenyl 6.67 6.09 57 uz’kg 8BS (34%-115%)
(QCI00192270 66195002 MSD
Aroclor-1260 333 u ND 294 ugke 2 B8 {0%-30%) 09/11/02 23:45
**demx 6.67 6.04 5.14 ug'ke 77 (31%-120%)
**Decachlorobipheny! 667 609 5.5 uz'kp 85 (34%-115%)
Nates:

RER is catculared at the 95% counfidence level {2.sigma).
The Qualifiers in this report are defined ag follows:

v

o ¥ ol 9 = T m

Recovery ot %RPD aot within acceptance limits and/or spike amount Dot carppathle with the samiple or the dnplicxc:' RPD' are not spplicable where £
Indicates analyte i 4 surrogate compound. ,

The analvte was found in the biank above the effective MDL.

Holding fime was exceeded

Estimated valae. (e analyte concenyafion Tell above the effective MDL and below the sffeciive PQL

The response between the confirmation polumn and the primary column is 409D

The eualyte was oualyzed for but not detected bzlow this concenwahon. For Otgraic and Inorgatie analytes the result iy kozs than the effective MDL. )
Presumptive evidence that the anziyic is not present. Please see namative for further informatton

Presumptive evidence that the anabyle is not prosent. Please see namative for farther infiomation.

Uncerzin wentiication for gamma spectrdscopy.
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QC Summary
Warkorder: 66195 Page 20f 2
Pumame TTTTTUNGM T Samile’ Gl O T Unis REDY | RECY T Ramgs A Dmé e

N/A indicares that spike recovery limits da not apply when sample concentration exceeds spike cone. by # factor of 4 or more,

™ The Relative Percent Diffecence (RPD) abrained from the sample duphcate (DUP) is evaluated against the acceprence criteria when the sample i greater than
five times (5X) the contact required deteetion limat (RL). In cases where either the sample or duplicate vatue is less than 5X the RL, a control limit of +/-

the  RL is used to evaluate the DUT result

For PS, PSD, and SDILT resukts, the values listed are the measured amounts, not final concentrations

Where the analytical method has been performed under NELAP certification, the analysrs 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# 66189
ample Analvsis:
The following samples were prepared and analyzed using the methods referenced in the
*Method/Analysis Information” section of this narrative:

Sample ID Client ID
66189021 059691-002
661859022 059692-002
66189023 059693-002
66189024 059694-002
66189025 05%695-002
66189026 05%696-002
- 66189027 059697002
66185028 059693002
66189029 (59699-002
66189030 059641-002
66189031 059642002
66189032 059700-002
66189033 059701-002
66189034 059702-002
66189035 059703-002
66189036 059705-002
66189037 059706-002
66189038 059707-002
06183039 059708-002
66185040 039709-002
1200291876 Method Blank (MB) ICP-197718/197717
1200291980 Laboratory Control Sample (LCS)
1200291978 059691-002L. (66189021) Serial Dilution (SD)
1200291977 059691-0020 (66189021) Sample Duplicate (DUP)
1200291979 059691-0025 (66189021) Matrix Spike (M3}
1200292097 Method Blank (MB) CVAA-197762/197761
1200292100 Laboratory Control Sample (LCS)
1200252098 059691-002D {66189021) Sample Duplicate (DUF)
1200292099 059691-0025 (66189021) Matrix Spike (MS)
Method/Apalysis Information;
Analytical Baich #: 197718, 197752
Prep Batch #: 197717, 197761
Standard Operating Procedure: GL-MA-E-013 REV.6; GL-MA-E-010 REV.10
Analytical Method: SWB46 6010B; SWE46 74714
Prep Method: SWE46 3050B; SWB46 74714
System Configuration

The ICP analysis was performed on a2 Thermo Jarrel]l Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardl pebulizer, cyclonic
spray chamber, and yttrinm internal standard. Operating conditions for the Trace ICP are set at a power
level of 950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 ml/min sample
upiake rate), acgon 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.
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Mercury analysis was performed on a Perkin-Eimer Flow Injection Mencury System (FIMS-400)
automated mercury analyzer. The instruznent 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 purnp at ¢ ml/min and nitrogen carrier gas rate of 5 L/min,

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.

ibratio tion:

Initia| Caiibration
Instrument calibrations are conducted using method and instrument manufacturer’s specifications. All
initial calibration requirements have been met for this analysis.

CRDL Requirements
All CRDL standards met the referenced advisory eontrol limits.

Continulng Calibration (CCV) Requirements
All CCV standards associated with samples from this SDG met the established recovery acceplance
criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB}) associated with samples from this SDC met the established
acceplance criteria,

ICSA/TCSAR Requirements
All interference check standard (ICSA and ICSAB) clements associated with this SDG met the
established acceptance criteria.

Quality Contrel (QC) Information:

Method Blank Acceplance
The preparation blanks analyzed with this SDG did not contain analytes of interest ai concentrations
greater than the required detection Timits (RDL).

LCS/LCSD Recovery Statement
Al LCS spike recoveries for this SDG were wnhm the established acceptance limits.

QC Sample Designation

Sample 059691-002 (66189021) was designated as the guality control sample for ICP and the CVAA
batches. Each batch included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch
included a serial ditation (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
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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 elemenis met the DUP acceptance
criteria. '

Serial Dilution % Difference Statement

The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw
element concentrations that are at least S0X the instrament detection limit (IDL) for ICP analyses are
applicable for serial dilution assessment. All applicabie analytes met the acceptance critesia.

Technical Information:

Holding Time Specifications
All samples were analyzed within the specified holding times.

Sample Dilutions

Dilutions are performed to minimize matrix interference resulting from elevated mineral element
concentrations and/or to bring over range target analyte concentralions jnto 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 other than the 5x dilution for the LCS.

Miscellaneoys Information:

NCR Documentation
Nonconformance reports are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents. No NCR's were issued for this SDG.

Additional Comments

The additional comments ficld is used tc address special issnes associated with each analysis, clarify
method/contractual issues pertaining to the analysis and to list any report documents generated as a result
of sarnple analysis or review. Additional comments were not required for this SDG.

Revi idation:
GEL requires 21l analytical data to be verified by a gualified data validator.
The following data validator verified the data presented in this SDG:

Reviewer: :MQ; E'L'I;ﬁ', 5:. 2

Date: "?fifh’ B
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Inorganic Case Narrative for
Sandia National Laboratory
SDG# 66189-1
Sample Analysis:
The following samples were prepared and analyzed using the methods referenced in the
“Method/Analysis Information™ section of this narrative:

Sample [D  Client ID

66195002 039710-002

1200294757 Method Blank (MB) ICP-199132/199131
1200294761  Laboratory Control Sample (L.CS)

1200294759  059710-002L (66195002) Serial Dilution (3D)
1200294758  059710-002D (66195002) Sample Duplicate (DUP)
1200294760  059710-0025 (66195002) Matrix Spike (MS)
1200295327 Method Blank (MB) CVAA-199386/199385
1200295330  Laboratory Control Sample (LCS)

1200295328  059710-002D (66195002) Sample Duplicate (DUP)
1200295329  059710-002S (66195002) Matrix Spike (MS)

Method/Analysis Information:

Analytical Batch #: 199132, 199386

Prep Batch #: 199131, 199385

Standard Operating Procedure: GL-MA-E-013 REV.6; GL-MA-E-G10 REV.10
Analytical Method: SW846 6010B; SW846 7471A

Prep Method: SWR46 3050B; SWi46 7471A

Systermn Configuration )

The ICP analysis was performed on a Thermo Jarrell Ask 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 far the Trace ICP are set at a power
level of 950 watts, The instrument has a peristaltic pomp flow rate of 140 RPM (2.0 mL/mirn 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 instrument consists of a cold vapor atomic absorption spectrometer set
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow injection system is
performed via a peristaliic pump at 9 mL/min and nitrogen carrier gas rate of § L/min,

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.

Calibration Informatiop;

Initial Calibration

Instrument calibrations are conducted using method and instrument manufacturer's specifications. All
initial calibration requirements have becn met for this analysis.

CRDL Requirements
All CRDL standards met the referenced advisory control limits.
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Continuing Calibration (CCV) Requirements
All CCV standards asseciated with samples from this SDG met the estabiished recovery acceptance
crileria.

Continuing Calibration Blanks (CCB)} Requirements
All continuing calibration blanks (CCB} associated with samples from this SDG met the established
acceptance criteria.

1CSA/TCSAB Requirements
All interference check standard {ICSA and ICSAR) elements associated with this SDG et the
established acceptance criteria.

Quality Control (QC) Information:

Method Blank Acceptance
The preparation bianks analyzed with this SDG did not contain analytes of interest at concentrations
greater than the required detection limits (RDL).

LCS/LCSD Recovery Statement
All LCS spike recoveries for this SDG were within the established acceptance limits.

QC Sample Designation

Sampie (359710-002 (656195002) was designated as the guality control sample far ICP and the CVAA
batches. Each batch included 2 sample duplicate (DUP) and a matrix spike (MS). The ICP batch
mcluded a serial dilution (SD).

MS Recovery Statement

The percent recoveries (%R) obtained from the MS analyses are evaluated when the sample conceniration
is less than four times (4X)} the spike concentration added. All qualifying elements met the established
acceplance 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 cantract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a controt limit
of —/- the RDL is used to evalvate the DUP resulis. All applicable clements met the DUP acceptance
criteria, with the exception of barium, as indicated by the “*” qualifier.

Serial Dilution % Difference Statement

"The serial dilution is vsed to assess interference cansed by matrix suppression or enhancement. Raw
element concentrations that are at least 50X the instrument detection limit (IDL) for ICP analyses are
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria,

Technica! Information:

Holding Time Specifications
All samples were analyzed within the specified holding times.

Sample Dilations
Dilutions are performed to minimize mmatrix interference resulting from elevated mineral element
concentrations and/or to bring over range targst analyte concentrations into the linear calibration range of
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the instruments. The samples were diluted the standard 2x for soils on the ICP. No dilutions were
required for the CVAA analysis other than the 5x dilutioa for the LCS.

}-\iiscellaneous Information;

NCR Documentation
Nonconformance reports are generated to document procedural anomalies that may deviate from
referenced SOP ar 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 analysis, clarify
method/contractal issues pertaining to the analysis and to list any report documents generated as a result
of sample analysis or review. Additicnal comments were not required for this SDG.

Review/Validation:

OEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

. QQ!—\ Q“ S E
Reviewer: !

Date: C’JQZ {S——
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Metals Case Narrative for
Sanidia National Labs (SNLS)
SDG# 66189-2

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

66197011 059640-007

1200293696  Method Blank (MB) CVAA-198713/198712
1200293699  Laboratory Control Sample (LCS)

1200293697 059554-009D (66213007} Sample Duplicate (DUP)
1200293698  059554-0098 (66218007) Matrix Spike (MS)
12002966352 Method Blank (MB)  ICP-199969/199968
1200296656  Laboratary Contral Sarmple (1LCS)

12002960654 059772-005L (66619010) Serial Dilution (SD)
1200296653  059772-005D {66619010) Sample Duplicate (DUP)
1200296655 O597T2-0058 (66619010) Matrix Spike (MS}

Method/Analysis Information:
Aualytical Batch #: 198713, 199965
Prep Batch #: 198712, 199968
Analytical Method: SW846 6010B, SW846 7470A
Prep Method: SW846 30058, SW846 7470A

Standard Operating Procedure: OL-MA-E-013 REV.6, GL-MA-E-G13 REV.10

System Configuration

The ICP analysis was petformed on a Thermo Jarrell 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 ICP arz set at 2 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 13 L/moin and 0.5 L/min for the torch and auxiliary gases, and a pressure
selting of 26 PSI for the nebulizer.

Mercury analysis was performed on a Perkia-Elmer Flow Injection Mercury System (FIMS-400)
sutomated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer set
10 detect mercury at a wavelength of 254 nm. Sample introduction through the flow injection system is
performed via a peristaltic pump at 9 mL/snin and nitrogen ¢arrier gas rate of 5 Limin.

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.

Calibrafion Information:
Initial Calibraticn
Instrument calibrations 8r conducted using method and instrurnent manufacturer's specifications. All

initial calibration requircments fiave been met for the analyscs.

CRDL Reguirements
All element recoveries in the CRDL standards met the advisory control limits (70% - 130).
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ICSA/ICSAB Requirements
All interference check standacd (JCSA and ICSAR) elements associated with this SDG met the
established acceptance criteria.

Continying Calibration (CCV) Requirements
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continwing calibration blanks (CCB) bracketing samples from this SDG mel the established
acceptance CTiteria.

Quality Control (QC) Information:
Method Blank Acceptance

The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations
greater than the client required detection limits (CRDL).

LCS Recovery Statement
AlLLCS spike recoveries for this SDG were within the required acceptance limits.

QC Sample Statement

Sample 059554-009 (66218007) from SNLS SD(G 66218 was designated as the quality control sample for
the ICP hatch. Sample 059772-003 (66619010) from SNLS $DG 66619 was designated as the QC
sample for the CVAA batch. A matrix spike (MS) and a sample duplicate (DUP) were analyzed in each
batch. A serial dilution (SI?) 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 Gmes (4X) the spike concentration added. The MS analyses met the recommended
auality control acceptance criteria for percent recovery (75%-125%) for all applicable analytes.

DUP 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 tires (5X) the contract required detection
limit (RDL}. In cases where either the sample or duplicate value is less than 5X the RDL, a control [imit
aof +/- the RDL is used to evaluate the DUP results, All applicable elements met the DUP acceptance
crteria.

Serial Dilution % Ditference Statement

The serial dilution is nsed to assess interference caused by matrix suppressicn or enhancement. Raw
element concentrations that are at feast 50X the IDL for ICP analyses are applicable for serial dilution
assessment. All applicable analytes met the acceptance criteria.

Technical Information:
Holding Time Specifications
All samples in this SDG met the specified holding time requirements.

Sample Dilutions

Dilutions are performed to minjmize matrix interferences (e.g., those resulting from ¢levated mineral
element concentrations) present in the sample and/ar 0 bring over range target analyte concentrations into
the lincar calibration range of the instroments. No dilutions were necessary.



Miscellaneous Information:
NCR Documentation

Nonconformance 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 field is used to address special issues associated with each analysis, clarify
method/contractual 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 recuires all analytical data to be verified by a qualified data validator.

The following data validater verified the data presented in this SDG:

s -

Reviewer: (4 1LS

Date; Nl
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QC Summary
Cicat ; Sandia Nntionat Laboratories o e g
MS5-07%6
P.0. Box 5500
Albuquergoe, New Mexico
Contact: Pameia M. Pulssani
Werkarder: #6139 .
Parmname NOM Sample_Qual ac Units RPD% REC% __ Range Anist  Date Time
Metnls Analysis-ICF Federal I
Barch 197718
QC120029197? 66189021 DUF
Arsenic 453 4.16 me'ke 8 (0%-20%) RM) 0909402 2157
Barium 157 167 me'kp 6 (0F0-20%)
Cadminm 00801 I 2481 mikg NiA (f-0.490)
Chromiura 13 B 107 meke 4 | (O%-2%)
Lead 616 6.10 ¢4 1 i (0%-20%)
Selendum 0.300 J 0.182 a WA {(+/-0.490)
Silver ND u ND mykz N/A (+-0.490)
QCI200291980  LCS .
Arsenic 132 144 mgks 109 (74%-126%) Q9/09/r2 21:40,
Bariom 51 28 mgkg 06 (7T7%-123%)
Cadminm 515 8.5 mg'kg 114 (T7%-123%)
Chromium 142 B 160 mgkg 113 (30%-120%)
lead 529 584  mpkg 110 (75%-125%)
Seleniwiz 50.9 700  mgke 15 (7N%-129%)
Silver 125 154 mghkp 123 (52%-1488%)
Q1200291976 MB
Arsenic U ND mgkg 090902 21:34 .
Barium U ND mi'kg
Cadmiwm u ND mg/kg
Chromium ] 0.202 mg/kg
Lead u ND mog’kg
Selepium U ND mgfkg
Sulver u ND mg'kg
RCI200291979  651&9021 MS
Arsenic 245 453 293 mgtkg 101 (75%-125%) 0092 22:03
Barien 245 157 195 mefkg NA  (T5%-125%)
Cadmium 245 0.0801 249 mg'kg 101 (75%-125%)
Chromivm 245 103 B 372 mgfg 10 (75%-125%)
Lead 245 6.16 315 mgkg 1G5 (75%-125%)
Stlenium 245 0.309 240 magkg 97 (75%-125%)
Silver 245 WD 261 mgkg 107 (75%-125%)
QCI200791978 GAIB4021 SDILT
Arsenic 45,7 8.61 ngfl. 592 09/05/02 21:51 °
Barium 1590 305 el 384
Cadmivm 0600 U ND egl.  NA
Clomivm 104 B 0.9 wpll 023
Lead 622 112 ug 10,2
Selenjum 3.13 U ND up/l.  NA
Silver ND u ND ug/l, MNA
Metals Amatysic-Mervury Federal
Bareh 197762
GCI200202098  s61an2) DLUP
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QC Summary

Workorder: 6189 Pﬁge 20f 2

Purmname NOM Sample _Qual QcC Unils RPD% __ REC%  Ramge Anist  Daie Time

Melzds Analysls-Mertury Fedecal

Baeh - rrlivA

Mexcury U ND ] 0.00104 mgky WA +/-0.00984) NOR1 0%/13702 11:53.
QC1200202100 LS

Mercury 450 4.28 mgkg 95  (68%-L32%) 09/13/02 11:49 .
QCL20029205T  WMB

Mercury u NI mg/ke 09/13/02 11:47 |
QC1200292099 65169021 MS

Mencury 0.0883 U ND 0.0892 mg/kg 100 (75%-125%) 09/13/02 11:55 .

Mates:

RER is calculated at the 5% confidenco level (2-sigma).
The Qualifiers in this report are defined as follows:

Indicates analyte is a surrogate compound,
The snalyte was found in the blank above the effective MDL.
Holding timz was exceeded

The responsa beiween the confirmation column and the primary column is >40%D

Estiraated value, the analyts concentration fell abave the effective MBL and below the effective

PQL

Recovery or %RPD not within scceptance limits and/for spike amount aot compatible with the sampia or the duplicate RPD's are not applicable where ¢

The analyk was analyzsd for but net delected below this concentration. For Organic and Ingrgunic analytes the result is less than the effective MDL, |
Presumptive evidencr that the analyte is not present. Please see narrative for furthor information.
Presurnptive cvidence that the analyee 35 not present. Please see nareative for further infromaton.

S e A

Uncertain identification for gamma spectroscopy.

M/ A indicates than spike recovery Timits 6o not spply when sample concentration exceeds spike cons. by a factor of 4 or mare.
* The Relative Petcent Difference (RPD) obiained from the sample duplicate (DUF) is cvaluated against the acceptonoe criteria when the samplé is greater than
frve times (5X) the contract required deteotion Jiril (RL). In cases where either the sample of duplicate value is less thap 5X (e RL. & conteed fimit of -+~

the R, is vsed 1o evaluate the DUP result

For P§, PSD, end SDILT resuhs, tbe values histed are the measursd amcunis, not {inal concenlraticns.

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

requirements of the NELAC standard unless qualified on the QC Summary.
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i . R . QC Sll ary Report Date: Septemnber 17, 2002
Client : Sandia National Laboratories Page 1of 2
MS-07546
P.O. Box 5800
Albuquerque, New Mexico
Contact: Pamerla M. Puissant
Workorder: 56197
Parmname NOM Sample Quaal QC Daits  RPD% REC% Range  Anlst Date Time
Metaks Analysis-ICP Federsl
Buch 195969
QC1200296653 68619010 DUP
Arseqic 0.00712 0.06723 my/L 1 » - (+-0.005) RMI  §9/16/02 18:34 -
Barjum B 00102 B 0.00987 mg/L 3 A {+/-0.005)
Cadmium J  0.000843 ] 0.000844 mgll. NA » {+/-0.005)
Chromium BJ 000353 BJ 0.00398 mgl. NA ~ (+/-0.005)
Lead BY 0.00272 Bl 0.0019 mg/l. NA ~ (+/-0.0035)
Selenjum u ND u ND mgl. NA {+-0.005)
Silver BU ND BU ND mgfl. MN/A (+-0.005)
QCI200296656 LTS
Arsenic 0.500 0.529 mg/L 106 (B0%~120%) 09/16/02 17:58.-
Barimn 0.500 B 0.522 mg/L. 104 (80%-120%)
Cadmium 0.500 0529 mg/L 106 (80%-120%)
Chromitm 0.500 B 0.525 mg/L 105 (80%-120%)
Lead 0.500 B 0.532 mg/L 106  (80%-120%)
Selenium 0.500 0517 mgL 105 (80%-120%)
Silver 0.500 B 0.521 mg/L 104  (30%-120%)
QC1200296652  MB
Arsenic U ND mgl. 05/16/02 17:52.
Barium 1 0.00025 mg/L
Cadmium u ND mg/L
Chromium I 0.000867 mg/L
Lead I 0.0025% mg/L
Selenium u ND mg/L.
Silver ] 0.00085 wglL
QCI200296655 &6519010 MS
Arsenic 0.500 0.00712 0524 mg/l 103 (75%-125%) 0916/02 18:40.
Barium 0.500 B 0.0102 B 0.524 mg/L 103 (75%-125%)
Cadmivm 0500 J  0.000843 0512 mg/L 102 (75%-125%)
Chromivm 0.500 BJ £.00353 B 0.518 mg/L 103 (75%-125%)
Lead 0.500 BJ 0.00272 B 0.515 . mg/L 102 (75%-125%)
Sclenjum 0500 U ND p.511 mg/L W02 (75%-125%)
Silver 0500 BU ND B 0.512 mg/L 102 (15%-125%)
QC1200296654 66619010 SDILT
Arsenit 712 U ND gl WA 09/16/02 18:28 -
Barium B 102 Bl 1.87 sgl. 817
Cadmium s 0843 U ND ngl.  NA
Chromium BJ 353 BJ 1.14 ugfl. 61.1
Lead B} 272 BI 169 ugh. 395
Selenivm 4] ND U ND ugl. N/A
Silver BU ND BU ND ug/l.  N/A
Metals Analysis-Mercury Federal
Batch 198713

QC1200293697 66218007 DUP
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QC Summary

Workorder: 66137 Page 2of 2

Parmmame NOM Sample Qual QC Units RPD% REC% Range Anlst  Date Time

Metals Analysis-Mercury Federal

Batch 198713

Mercury U ND U ND mgL N/A (+-0.0002) NORL  09/05/02 17:17 |
QCl200293699  LCS

Mercury 0,002 0.0021 mg/l. 105 (B0%-120%) 09/05/02 17:11
QC1200293696  MB

Mercury u ND mg/L 09/05/02 17:09 -
QCI200203658 66218007 MS

Mercury 0.002 u ND 0.00217 mg/L 108 (75%-125%) 05/05/02 17:19

Notes:

RER i calculated at the 95% confidence lave] (2-sigma).
The Qualifiers in this report are defined as follows:

Recovery or %RFPD not within acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD's are not applicable where o
Indicates analyle is a surrogate cormpounpd.

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

Holdiog time was exceeded

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

The rasponse between the confinnation colurnn and the primary columa is >40%D

The apalyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. ]
Presuraplive evidenca that the anslyts is not present. Please see namutiva for further information.

Presumptive evidence that the analyte is not present, Please sez narrative for forther infromation.

Uncertzin identification far gamma spectroscopy.

*
-

Ea TR =~ R R

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or wore,

 The Relative Pervent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than
five times (5X) the contract requircd detection limit (RL}, I cases where either the sample or duplicate valve is Jess than 5X the RL, a control limit of +/-

the  RL is used Lo evaluate the DUP resule

For PS, BSD, end SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical methed has been performed under NELAP centification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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QC Snmmm Renort Date: September 19, 2002
Client : Sandia National Laborstories ' Page 1of 2
MS-0756
FP.Q. Box SBB0
Albuquerque, New Mexico
Contact: Pameln M. Puissant
Workordex: 66195
Parmname NOM __Sample Qual Qc Upits RPD% RECH  Range Anlst  Date Time
Metals Analyale TP Federal
Buch 15%132
QCI200294758 66195002 DUP
i 258 254 mg/kg 2 © (0%-20%) BAS 09/06/02 02:59
Barium 183 105 mgfkg S54* (0% 20%)
Cadmium ] 0.108 J 0.131 mgkg N~ (+7-0.500)
Chromivm 638 634 mefky 1 (0% 20%:)
Lead 344 3.51 mp/kg 2 [0%-20%)
Seleninm u ND U ND ogkg INA {+-0.500)
Silver u ND U ND mpkg NA (+/-0.500)
QCI20019476:  1.LS
Arsenic 132 135 mehkg 102 (M%-125%) 09/06/02 02:41
Eacium 781 92 mp/kg 101 (77T%-123%)
Cadmium 15 528 me'ke 102 {I7T%-123%)
Chromium 142 148 me'kg 1< (80%-120%)
Lead 520 523 mekg 9% (T5%-125%)
- Seleninm 60.9 65.6 me'kg 128 (71%-120%)
Silver 125 135 mekg 108 (52%-148%:)
) ) QCI200294757  MB
Arsenic u ND mg'kg 09/06/02 02:34
Barium U ND me'kg
Cadmium U ND mg/kg
Chrominm 9] ND mgfkg
Lead U ND mg/kg
Selenium U ND mg’kg
Silver | & ND mg/kg
Q1200204760 66195002 M3 -
Arsenic 248 2.59 26.0 mgkg 95  {75%-125%) 0910602 03:06
Barnum 248 183 200 mpfkg NIA  (TS%-12555)
Cadminm 248 J 0.108 232 mg'ke 84 (75%-125%)
Chromium 24,8 6,38 . 311 mg'kg 100 {75%-125%)
Lead 24.R 3.44 269 mg/kg 95 (T5%-125%)
Selcnium. 248 U ND 2.8 mg/kg 92 {T5%-125%)
Sitver 248 U ND 242 mgfkg 98B (75%-125%)
QC120029475%  €6195002 SDILT
Arsenic 26.4 I 333 g/l 277 09F06/G2 02:53
Bariem 1360 375 ug/l 654
Cadmium J L0 U ND ugl  N/A
Chromiurn 65.1 115 wefl, 331
Lead 350 645 wgl. 745
Selenium u ND U ND wpl N/A
Silver U N U ND  wpll N
Meals Analysis-Mercury Federal
Haich 1997 R6

. QCI200255328 66195002 DUP
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QC Summary

‘Workorder: 66195

Page 2of 2

Parmupame NOM Sample Qual QcC Units RPD% REC% . Rang'e Anlst Date Time

Metaks Analysis-Mercury Federal

Batch 199386

Mercury J 000106 1 ND wekg NA (+/-0.00008) NOR1  09/12/02 11:24
QCI200295330 LS

Mercury 4.50 354 mg/kg 79 (68%-132%) 05/12/02 11:20
QCI200295327  MB

Mercury u ND my/kg 05/12/02 11:18
QCIZ00295328 66195002 MS

Mercury 0.0984 ] 0.00106 0.104 mglkg 104 (75%-125%) 09/12/02 11:26

Notes:

RER is caleuinted at the 95% confidence level (2-sigma),
The Qualifiers in this report are defined as follows:

* Recovery or %RPD not within acceplance Jimits andfor spike amount not comparible with the sample or the duplicate RED's are not appliceble where t

Indicmes analyte is a surrogate compound.
Toe anulyte was found in the blank above the effective MDL.
Holding time was excecded

»*
»

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

The respomse between the confirmation column and the primery column is >40%D

The analyic was analyzed for but not detscrcd below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. ]
Presuruptive cvidence that the analyte is not present. Pleasc see narrative far further information.

Presumptive evidence that the analyte is not present. Plpase see nagative for further infrotmation,

Urcertain identification for gamma specyoscopy.-

oMK QHW S oW

N/A indieates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more,
* The Relanve Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than

five tumes (5X) the contract required detzction limir (RL). In cases where either the sample or duplicate value is less than 5X the RL, = control hirait of +/-
the  RL is used to evaluate the DUP rasnle.

For PS, PSD, and SDILT resulis, the valnes listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP ceniification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 66189

Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Nuomber:

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in SWg46

O012A:

Sample ID
66189021
66189022
66189023
66189024
66189025
66189026
66189027
66185028
66189029
66189030
66185031
66189032
66189033

Total Cranide
SWE46 5012A
SW846 9010B Prep
197853

197852

Client ID

059691-002
059692-002
059693-002
059694-002
059695-002
059696-002
059697-002
059698-002
059699-002
059641-002
059642-002
159700-002
059701-002
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66189034 059702-002

66189035 059703-002
66189036 059705-002
66189037 059706-002
66189038 059707-002
66189039 059708-002
66189040 059709-002
1200292306 ~ MB for batch 197832
1200292307 DUP of 66189028
1200292308 DUP of 66189029
1204292309 MS of 66189028
1200292310 MS of 66189029
1200292311 LCS for batch 197852
1200292312 LCS for batch 197852
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information" section.

Calibration Information:

The instrument used in this analysis was the following: Lachat QuickChem FIA+

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration venfication standards were within the required limits.
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Quality Control (QC) Information:

Blank Acceptance
The method and calibration blanks associated with this data were within the required acceptance
Jimits.

Laboratory Control Sample Recovery
The recoveries for the laboratory control samples were within the required acceptance limits. The
solid LCS (12002923 12) was within manufacturer's limits,

Quality Control
The following samples were designated for Quality Control: 66189028, 66.189029.

Sample Spike Recovery
The spike recoveries for this sample set were within the required acceptance limits.

Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPDs are not applicable.

Technical Information;

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
All samples from this sample group were analyzed within the required holding time for this
method.

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

Sample Dilutions

The following QC sample in this sample group was diluted 1:50 due to high concentration for
this analysis: 1200292312,

Miscellaneous Information:

Nonconformance Reporis

No Noncenformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.
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Method/Analysis Information

Procedure: Hexavalent Chromium
Analytical Mcthod: SW846 7196A

Prep Method: SW3846 3060A
Analytical Batch Number: 198031

Prep Batch Number: 198030

Sample Analysis

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

T196A.

Sampie ID
66189021
66189022
66189023
66189024
66189025
66189026
65189027
66189028
66189029
66189030
66189031
66189032
66189033
66189034
66189035
1200292711
1200292712

Client ID
059691-002
059592-002
059693-002
059694-002
059695-002

. 059696-002
059697-002
0596938002

- 059699-002
(59641-002
059642-002
059700-002
059701-002
059702-002
059703-002
MB for batch 198031
DUP of 66185021
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1200292713 DUP of 66185029
1200292714 MS of 66189021
1200292715 MS of 56189029
1200292716 LCS for batch 198031

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 accordapce with GL-GC-E-044 REV 4.

Preparation/Ana]ytical Method Verification

The SOP stated above hes 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 analysis was the following: Milton Roy Spectrophotometer 200

Imitial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limnits.

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 recovery for the laboratory control saraple was within the required acceptance limits.

Quality Control _
The following samples were designated for Quality Control: 66189021, 66189029.

Sample Spike Recovery
The spike recoveries for this sample set were within the required acceptance limits.

1201



Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPDs are not applicable.

Techmical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are caleulated in the Alphalims system by hours. Those halding times
expressed as days expire at midnight on the day of expiraticn.

Holding Times

All samples from this sample group were analyzed within the required holding time for this
method.

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

Sample Dilutions
No saroples in this sample group required dilutions,

Miscellaneous Information:

Nonconformance Reporis

No Nonconformance Reports (NCR) were required for any of the sampies in this sample group
for this analysis.
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Method/Analysis Information
Procedure:

Analytical Method:

Prep Method:

Axalytical Batch Number:
Prep Batch Number:

Sample Analysis

Hexavalent Chroroivm
SW846 7196A

SW846 3060A

198034

198032

The following samples were analyzed using the analytical protocol as established in SWE846

_7] B6A:

Sample ID
66189036
66189037
66189038
66189039
66185040
1200282717
1200252718
1200292719
1200252720

SOP Reference

Proceduare(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

Client ID
059705-002
059706-002
059707-002
059708-002
059709-002

MB for batch 198034
DUP of 66185036
MS of 66189036

LCS for batch 198034

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 Engireering 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 properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limnits.

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 recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 66789036.

Sample Spike Recovery

The matrix spike for sample 66183036 was outside of the client required limits of 75%-125%;
bat, was within GEL SPC limits. The client and PM were notified and the data was accepted
with an NCR. See NCR# 4173.

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 samgples from this sample group were analyzed within the required holding time for this
method.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SCP.
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Sample Dilutions
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports
NCR #4173 was written for this sample batch.

Additional Comments
Sample 661835040 was turbid {medium brown color).

omments

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

Review Validation:

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

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

Reviewer: /Q 4/‘7/7——\') Date: j’f.,i 20/72
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General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 66189-1
Method/Analysis Information
Procedure: Hexavalent Chromium
Analytical Method: - SW8467196A
Prep Method: SW846 3060A
Analytical Batch Number: 198034
Prep Batch Number: 188032

Sample Analysis

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

TIGEA:
Sample ID
66195002
1200292717
1200292718
1200292719
1200292720

SOP Reference

Procedure(s) for preparation,

Client ID
059710-002

MB for batch 198034
DUP of 66189036
MS of 66185036

LCS for batch 198034

analysis and reporting of analytical data are controlled by General

Engineering Laboratories, Inc. as Standard Operating Precedure(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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Calibration Information;

The instrurnent used in this analysis was the following: Milton Roy Spectrophotorneter 200

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 calibration blanks associated with this data were within the required acceptance
limits,

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control; 66189036.

Sample Spike Recovery

The matrix spike for sample 66185036 was outside of the client required limits of 75%-125%;
but, was within GEL SPC limits. The client and PM were notified and the data was accepted
with an NCR. See NCR# 4173,

Sample Duplicate Acceptance

The Relative Percent Difference between the sample and duplicate for this SDG was 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 Alphal.ims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

All samples from this sample group were analyzed within the required holding time for this
method. '

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

No samnples in this sample group required dilutions. -

Miscellaneous Information:

Nonconformance Reports
NCR# 4173 was written for this sample batch.
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Method/Analysis Information

Procedure: Total Cyanide
Amnalytical Method: SWB46 90124
Prep Method: SW846 9010B Prep

Amnalytical Batch Number: 198863
Prep Batch Number: 198862

Sample Analysis

The following samples were analyzed using the analytical protecol as established in SW3846
9012A: :

Sample ID Client ID
66195002 059710-002
1200293938 MB for batch 198863
1200293059 LCS for batch 1988463
1200254000 DUP of 66195002
1200294001 MS of 66195002
1200294122 LCS for batch 198863
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev, 1.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information" section.

Calibration Information:

The instrument used in this analysis 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.

Quality Control (QC) Information:

Blank Acceptance
The method and calibration blanks asseciated with this data were within the required acceptance
limits.

Laboratory Control Sample Recovery
The recoveries for the laboratory coptrol samples were within the required acceptance limits. The
solid LCS (1200254122) was within mancfacturer’s limits.

Quality Control
The following SNLS sample was designated for Quality Control: 66195002.

Sample Spike Recovery
The spike recevery for this sample sel was within the required acceptance limits.

Sample Duplicate Acceptance
The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit (PQLY); therefore, the RPD is not applicable.

Technical Information:

GEL assigns holding times based on the date end 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 rmdnight on the day of expiration.

Holding Times
All samples from this sample group were analyzed within the required holding time for this
methed.

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

Sample Dihitions

The following QC sample in this sample group was diluted 1:50 due to high concentration for
this analysis: 1200294122, :
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Miscellaneous Information:

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.

Comments

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

Review Validation:

GEL requnires 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 narrative:

Reviewer: - % Date: ':r‘f/ 2. '/ 0z
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General Chemistry Naxrrative
Sandija National Labs (SNLS)

SDG 6618%-2
Method/Analvsis Information
Procedure: Hexavalent Chromium
Analytical Method: SWS846 7196A

Analytical Batch Number: 197692

S le Analysis

The following samples were analyzed using the analytical protocol as established in SW846
T196A.;

Sample 1D Client ID

66197010 059640-006

1200291915 MB for batch 197692

1200291916 DUP of 66197010

1200291917 PS of 66197010

1200291918 LCS for batch 197692
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.

Calibration Information:

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200
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Initial Calibration
The instrument was properly calibrated.

Calibration Verification Infornmation
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 Contrel Sample Recovery
The recovery for the laboratory control sample was within the required acceptance fimits.

Quality Control
The following sample was designated for Quality Control: 66197010.

Sample Spike Recovery
The spike recovery for this sample set was withic the required acceptance limits.

Sample Duplicate Acceptance
The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit (PQL): therefore, the RPD is not applicable.

Technical 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
Sample 66197010 was received by the lab outside of the method specified holding time. The
sample was analyzed on the day it was received.

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

Sample Dilutions
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports
Nonconformance Report (NCR) 3161 was written for this batch.
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Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Amnalytical Batch Number:

Prep Batch Number:

Sample Analysis

Total Cyanide
SWB46 9012A
SW846 9010B Prep
199201

199200

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

9012A:
Sample ID
66197009
1200294945
1200294946
1200294947
1200294948

SOP Reference

Procedure(s) for preparation, analysis' and reporting of analytical data are controlied by General
Engineering Laboratories, Inc, as Standard Qperating Procedure(s) (SOP). The data discussed in

Client ID
055640-005

MB for batch 199201
LCS for batch 199201
DUF of 66197009
MS of 66197009

this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above has heen 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 Infortation” section.

Lalibration Information:

The instrument used in this analysis was the following: Lachat QuickChem FiA+

Initial Calibration

The instrument was properly calibrated.
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Calibration Verification Information
All calibration verification standards were within the requircd 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 recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Contrel: 66197009.

Sample Spike Recovery
The spike recovery for this sample set was within the required acceptance limits.

Sample Duplicate Acceptance

The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPD is not applicable.

Technical Information:

GEL eassigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

All samples from this sample group were analyzed within the required holding time for this
method.

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

Sample Dilations
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.
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Comments
* Where the analytical method has been performed under NELAP certification, the analysis has

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

Review Validation:

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

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

- I
Reviewer: Q '%/ Wﬁ> Date: ‘r;/.r}%/n
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Clieni : Sandia National Laboratories

MS-0756
P.0. Box SR00

Albuquerque, New Mexico

Contacl; Pamela M. Polssand -
Warkorder: 85159

QC Summary

Report Date: September 20, 2802

Page Lof 2

Parmname

NOM

Sample Qual

QC

Units

Rapid Flww Analysis Federal
Bach 197853

QC1200293307 66185028 DUFP
Cyamde, Total

QC1200292308 66189029 DUP
Cyanide, Tota|

QC1200297 11 L3
Cyanide, Total

QCI1200292312 1S
Cyanide, Total

QCI200292306  Mh
Cyanide, Total

QUIIMOTITINS 66189028 MS
Cyanide, Total

OCI200292310 66189029 MS
Cyanide, Total
Sysctromets ic Analysis Fedaral
Baci 198031

QCI200292712 6618%¢2; DUP
Hexavalent Chromiuh
QC1200292713 66185029 DUP
Hezavalent Chyomium
QRCI200292TIS LCS
Hezavalent Cuomivm
QC1200292711 MR
Hexavalenr Chromium
QCI1200292714 66189021 MS
Hexavalent Chromium
001200292715 SEIBOOZS MS
‘Hexavalem Chrominom
Baurch 198034

QC1200292713 66189036 DUP
Hexavalent Chromium
QC1200282720  LES
Hexavalent Chromiom
0C1200292717 MEB
Hexavalent Chromicm
Q1200292719 66189036 MS
Hexavalent Chrominm

Motes:

RER ig calenlated a3 the 05% confidence level (2-sipma).
The Gualifiers in this report are defined as follows:

*

277

4.17

4355

1.00

0.500

0.5933

D.541

3978

U

0.0669

0.043

00664

6.048

&

£

ND

00713

0.0713

u

I

0.0445
2.67

an

4.62

507

ND

0.590

0.756

2316

0.0741

D319

0792

mefke  NA A
mgkg WA~

mg/ke
mg'kg
mgkp

mg/kg

mg/kg
mg'ky
mekg
mgkp
mg'kg

mg'kg

mg'kg

mg'kg
mgikg

WA

WA

NiA »

RPD% REC%

07

134*

9

1ip

29

B4

74

_Range Anlst  Date Time

. (+0.250) ADF 0843002 12:15

(+/-0.208) 08730002 12:17
(Bl %-125%) 0830702 12:03
(81%-125%) 08730402 12:05
08530/02 12:02
(55%-145%) 0843002 12:15

(55%-145%) 08/30/02 12:18

(+/0.0945) BEPL DDA 09:00
I
{+/-0,0948)

(72%-121%)

(49%- 1 36%)

(49%-130%)

(+-0.0927) BEP1l 09/03/02 09:00

(12%-121%)

(49%-130%)

Recovery or RRPD not within acceptance lingits and/or spike amonnt not compatible with the sample or the duplicate RPD's are not applicable where
Indicales analyte is o surrogate coryposnd.
B The analyle was found in the blank above the effective MDL.
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Workesder: 66159

QC Summary
Page 2ol 2

Parmname - NOM Sample Qi) 4] Units IQ’_D% REC% _ Range Axnlist  Date Time
H  Holding time was exceeded

Estimated valae, the anaivte concenmration fell abave he effecdve MDY and below the effective PQL

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

The analyic was analyzed for but not detected below this concentration. For Crganic and luorganic analytes the result is less thay the effective MDL. )

Presumptive cvidence that the analyte is not preseat. Floase see nwrmative for fuctber information.

Presumptive evidence thet the amalyte is not present. Flease sec narmative for further infromation.

Uncenain identfication for gumrms spectroscopy.

A A e

K/A indicates that spike recovery limils do pot apply when sample concentration exceeds spike cone. by a factor of 4 or more.
*» The Relative Percent Difference (RFD) obtained from the sample duplicate (DUP) is eveluated against the scoeptence criteria whea the sample is greeter than

five times (5X) the conlract required detection 1omit (RL). In cases where gither be samplz or duplicate valuc 35 less than SX the RL, 1 control litic of +/-
the RL is osed 1o cvaluate the DUP resuie

For FS, PSD, and SDIL.T resnlty, the vabues lstad are the measided amownts, oot final concentrations.

‘Where the malytical method has been performed under NELAP certification, the analysis has met ail of the
requirernents of the NELAC standard unless qualified on the QC Summary.
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' QC Summary
Client : Sapdia Netivnal Laboratories
MS3-0756
£,0. Box 5804
Altaguerque, New Mexico
Contacl: Pameia M. Puissant

Workerder: 66197

Report Date: September 13, 2002
Page 1of 2

Parmpame NOM Sampie  Qual QC Unitsi RPD% REC%, Range Anlst Daie _Time

Rapid Flow Analysis Federaf
Batch 1992¢!

QC1220294947 56197009 DUP

Cyanide, Toc! ) U ND U ND mg/ll  NiA (+H-0005) ADF 00/05/02 14:21
QC1200294546  LCS

Cyanide, Total 0.050 £0.0526 mg/L 195 (90%-110%) 09/05/02 1419
QC1200294945  MB

Cyanide, Total u ND mg/l. 09/05/02 14:(8
QCI20029494% 65157000 MS

Cyanide, Total 0.100 u ND 0.0947 mgL 95 (72%-133%) 09/05/02 14:22

Spectrometric A nalyslr Federal '

Bach 157552 '

QCI200291916 66197010 DUP
Hexavalent Chromium HU WD HU ND mg’lL N/A #-0.0[0) VHI 0B2802 17:45
QCI200291918  LCS
Hexavalent Chromium 0.10¢ 0.107 mg/L. 107 (B9%-110%)
Q1200291915 MB
Hexavaka: Clrotnium u ND mg/L
QUI20m291917 66197010 25
Hexavalent Chromium 0.100 HU ND H 0.119 mgL 118 (BO%-122%:)

Notes:
RER is calculated ot the 95% corfidence level (2-sigma).
The Qualifiers jo this report are defined as follows:

*  Recovery or %RPD act within asceprance limits and/or spike amount oot compatible with the sample or the duplicate RPD's are not applicable where d
Indicates analyte is a surrogate compouad.

The analyts was found in the blmk apove the effective MDL.

Helding time was exceeded

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

The response between the copfirmation colama and the primary column is >40%D

The anafyiz was anady2ed for but not derected befow this concsntrution. For Organic and Inorganic analytes the result is less than the effective MDL. !
Presumpzive evidence that the soalyie is not preseat. Please see nuradve for further information.

Presupnpcive evidence that the aralyte is not present. Please see nurrative for further infromation.

Uncertain identification far gamma spectroscopy.

B ow oo

374



QC Summary

Workorder: 66197 Puge 20f 2
Parmname NOM Spmple  Qual QcC Units RPO% REC%' Range Anist Daie Time

N/A indicates thar spike recovery limits do not apply when sample concentration sxceeds spike conc. by a factor of 4 or more.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample iz greatsr than
five times (5X the contract required detection limit (RL). In ¢ases where either the sample or duplicate value is Jess than 5X the RL, a control limit of +/-

lhe RL is ased to evaluate the DUP resull, :

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations. :

Where the anafyticat 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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Chient » Sendia Natonal Labaratories
MS-0756
P.0. Box 5800
Albpruergue, New Mexico
Contact: Pumniela M. Puissant

Workonfer: 65195

QC Sumumary

Parmumme NOM

Rapid Flow Analysis Federal
Batch 138363

QCL200294000 66153002 DUP
Cyanide, Towl
QCIN0BIN LGS
Cyanide, Total 2.50
QC12002M4i22  LCS
Cynnide, Total 07
QCIA0I93998  ME
Cyanide, Total
QCL20028400] 66195002 MS
Cyonide, Toeal 3356
Specirometric Analysis Federal
Barch 158034

QCIZ00791718 66189036 LIUP

Hexgvalent Chromium
QCI1200292 70 1Cs

Hexavatent Chromium 0.941
QCI200292717  MBE

Hexavalent Chromiur
QUIZONZIZIS  GHLRDIOIE MS

Hexavaleal Chroaium 0o78

Notes:

RER i calcalated at the 95% confidence leve) (2-sigma).

The Qualifiers in this repor ere defined as follaws:

*
L

Holding ime was excecded

EA A A~ -

J

00712

00713

QcC

Units __RPD%

Revort Dote: Seplember 20, 2002

Page 1of 2

RECS Range Anist  Date Timse

265

386

5.1

0.0743

0.81%

692

mg'kg
welke

rogfkg

mg'kg

kg

NZA

106

139~

KA »

BT

74

Estimated value, the analyi= concentration fell above the effective MDL. and below the eff=ctive PQL
The response beiween the confirmation column and the primary column is >40%D

(+/-0.278) ADF 09/04/02 O7:15

(81%-125%) 05/04/02 07:04

(21%-125%) 09/0402 0708

09/04/02 07:03

(35%-145%) 09/04/02 67:16

(+-0.0927) BEP1 094302 09:00

(2% 121%)

(49%-1305%)

Recovery or ®RPD not within acceptance limits andfor spike amount not compatible with the sample or the duplicatz RPID's are not appticable where
Indicatzs analyte is a suoogate compound.

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

The analyte was analyzed for but not detected below this conceniration. Fot Ofganic and Inorganic cialytes the result is Jess thamn the effzctive MIIL, 1
Presumptive evidence that the analyte is nol presenl. Plesse sce parcative for further information.
Presumptive evidence that the spalyte is not present. Please sce parcative for facther infromation.
Uncertain identification for gamma speciroscopy.
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QC Summary
Workorder: 66195 Page Zof 2
Parmname oM Sample_Qual QC Units ~ RPD%  REC% . Range Anlst__ Date Time

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a facwor of 4 or more.

» The Relative Percent Difference (RPD) obtaitted from Lhe sample duplicate (DUP) is evaluated against the acceplence 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 less than 5X the R1., o contrel Limit of +/-

the  RL is used to evaluate the DUP result ‘

For PS, PSD, and SDILT results, the values listed are the raeasured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis bas met all of the
requirements of the NELAC standard uniess qualified on the QC Summary.
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Radiochemistry Case Narrative
Sandia Nationaj Labs (SNLS)
Workorder 66189

Method/A nalysis Information
Batch Number: 198986 :
Procedure: : Determination of Gross Alpha And Gross Non-Valatile Beta in Waier
Analytical Method: EPA 9000

Sample D Client ID

60189021 059691-002

66189022 059692-002

651859022 059693-002

65189024 059694-002

05189025 059695-002

64189026 059696-002

65189027 059697-002

65185028 059658-002

66189029 059659-002

66189030 059641-002

66189031 05964 2-002

66189032 059700-002

66185033 059701-002

66189034 059702-002

66189035 059703-002

66189036 059705-002

66189037 059706-002

66189033 059707-002

66182039 059708-002

66189040 059709-002

200294348 MB for batch 198986

120029434% 059691-002(66189021DUP)

1200294350 059691-002(66189021MS)

1200294351 059691-002(66189021MSD)

1200294352 LCS for batch 198985
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytica) data are controlled by General Engineering
Laboratories. Inc. as Standard Operating Procedure(s) (SOP). The data discussed in this narrative has been analyzed
in accerdance with GL-RAD-4-001 REV.6.

Calibration Information:
Calibration: Information
All initial and contiuing calibration requirements have been mel. The initial calibration was performed on

June 13, 2002,

Standards Information
Standzrd selution(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.

Quality Control (QC) Information:
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Blank Information
The blank volume is representative of the sample volume(s) in this batch.

Dedignated QC
The following sample(s) was used for QC: 66189021,

QC Information
All of the QC samples met the required acceptance limits,

Techpical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Infermation
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-snalysis
Samples 6189021 and 1200294749 were recounted due 10 high alpha duplicate relative error ratio.

Gross Alpha/Beta Preparation Information

High hygroscopic salt content in evaporated samples can cause the sample mass o fluctuate due to moisture
absorpiion. To minimize this imerference, the salts are converted 1o oxides by heating the sample under a flame
until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alpha/berz efficiencies are assigned for each sampie. Volatile radioisotopes of carbon, hydrogen. 1echnetium,
polonium and cesium may be lost during sample heating, especially to a dull red heat. For this sample set, the
prepared planchet was counted for beta activity before being flamed. ARter laming, the planchet was counted for

alpha activity. This sequence causes Lhe alpha count run data o record over the bels coant run data in Alphalims,

therefore only the alpha count data will appear un the instrument runlog.
iscellanepu tipn:

NCR Documentation
No NCR were generaled for the preparation or analysis of this sample set.

Comments
Where the analytical method has been performed under NELAF certification, the analysis has mel all of the
1equirements of the NELAC standard unless olherwise noted in the analytical case namative.

Review Validation:
GEL requires all analytical data to be verified by a gualified data validator. In additian, all data designated for CLP

or CLP-like packaging will receive a third level validation upon completion of the date package.
The following data validator verified the information presented in this case narrative:

Reviewer: ‘—)\-’\ W Date:__ [ q QL.Pm
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Radiochemistry Case Narrative

Sandia National Labs (SNLS)
Workorder 66195
Method/Analysis Information
Batch Number; 200142
Procedure: Determination of Gross Aipha And Gross Non-Yolatile Beta in Water
Analytical Method: EPA 900.0
Sample 1D Client ID
66195002 059710-002
1200297097 MB for batch 200142
1200297098 059710-002(66195002DUP)
1200297099 039710-002(66195002M85)
1200297100 039710-002(66195002M S D)
12002971901 LCS for batch 200142
SOF Reference

Procedure(s) for preparation, analysis and reparting of analytical data are controtied by General Engineering
Laberatories, lnc. 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 Information:

Calibration Information

Allinitial and continuing calibration requirements have been met. The initial catibration was performed on
June 13, 2602.

Standards Information
Standard solution(s) (or these analyses are NIST traceable and used before Lhe expiration date(s).

Sample Geomelry
All counting sources were prepared in the same geomeiry as the calibration standards.

Quiality Contrel (QC) Information;

Blank Information
The blank volume i5 representative of the sample volume(s) in this batch-

Designated QC
The following sample(s) was used for QC: 65/935002.

QC Informalion
All of the QC samples met the required acceptance limils.

Technical Informations:

Helding Time
All sample pracedures for this sample set were performed within the required holding time.

Preparation Information
All preparation crileria have been met for these analyses.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep of reanalysis.
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Gross Alpha/Beta Preparation Information

High hygroscopic sait captent in evaporaied samples can cause the sample mess to fluctuate due to moisture
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame
wntil 2 dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alphasbeta efficiencies are assigned for each sample. Velatile radioisotopes of carbon, hydrogen, technetium,
polonium and cesivm may be lost during sample heating, ¢specially 1o 2 dull red heat. For this sample sct, the
prepared planchet was counted for beta activity before being flamed. After flaming. the planchet was counted for
alpha activity. This sequence causes the alpha count run data to record over the beta cotnt run data in Alphalims,
iherefore onfy the alpha count data will appear on the instrument nanlog.

NCR Documentation
No NCR were generated for the preparation or analysis of this sample set.

Qualifier information
Manual qualifiers were not required.

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

Review Validation;
GEL requires all analytical data to be verified by a gualified 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:

Reviewer: *)L‘ M Date: J*Qp‘l—ﬂp
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Radiochesmnistry Case Narrative

Sandia National Labs (SNLS)
SDG 66189-2
Method/Analysis [nformation
Batch Number: 198970
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 3000
Sample ID Client ID
66197012 0595640-008
1200294292 MB for batch 193970
1200294293 059540-008(6591 9003 DUP)
1200294294 159540-008(6591 S003IMS)
1200294235 059540-008(6591 9003MSD)
1200294296 LCS for batch 198970
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-RAD-A-001 REV.6.

Calibratign Information:
Calibration Information

All initial and continuing calibration raquiremznts 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 soerces were prepared in the same geometry as the catibration standards.

Quality Control {(QC) Information:

Blank Information
The blank volume is representative of the sample volume(s) in this baich.

Designated QC
The following sample(s) was used tor QC. 65919603, Qc sample is from Sals.

QT Information
All of the QC szmples mel the required acceptance limits.

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time,

Preparaticn Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Samples 1200294254, 1200294295 and 1200294296 were recounted due to high alpha recovery.
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Gross Alpha/Beta Praparation Information

High hygrascopic salt conteat in evaporated samples can cause the sample mass 1o fluctoate due to moisture
absorptien. To minirnize this interference, the salts are converted to oxides by heating the sample under a flame
until & dull red color is obtained, The conversion to oxides subilizes the sample weight and ensures that proper
aipha/beta efficiencies ars assigned for cach sample. Volatile radivisotopes of carbon, hydrogen, technetium,
polonium and cesium may be Jost during sample heating, cspecially to a dull red heat. For this sample set, the
prepared planchet was counted for bets activity before being flamed. Afer flaming, the planchet was counted for
alpha acrivity. This sequence causes the aipha count rm data to record over the beta count um data in Alphalims,
therefore only the alpha cowat data will appear on the instrument rumlog.

Miscellantous Informatiep;

NCR Documantstion
No NCR wers generated for the properation or analysis of this samplc se1.

Qnmmenls
Whete the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standerd unless otherwise noted in the analytical case narrative,

Reyiew Validation;

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

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

reiemer VO U8 DR e, All2lo2
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% GENERAL ENGINEERING LABORATORIES :© | ’

§ A
- g B Meeting today’s neads with a vision for tomorrow.
% §
. 1
RUront®
QC Summary ’ :
Gllent : Sandis Nasional Laboratsties : mmu.sm1;,mz
MSI756 ..
F.0.Box 5308 .
Albuguerque, Now Mexle
Contact: Pacweln M. Pulzsart
WorkoMer: 66159
Parmaame NOM Semple Oual OC _ Daks  BER __ AFC%__ Range Amisi_ Datz Time
Gravimetric Selids
" Bakh 197803
QCI200292209 S5189621 DUP
Muoistnre 155 113 peIcEt 200 %24} MLA 090302 L5:03
Rud Gas Flow
Basch 198946
QCL200294348  6a15002] DUP i .
Alpha 147 - ong pCilg 0633 (Q%-200%) HOBY  DW16M2 156:3)
Uniert; 513 +H-6.47
TPU: 534 9.18
Bet ) 2lp 237 pCig DI14 10 -20%)
Uncerr +-1.3D #-1.43
TPL: 1.eg 193
QCI0NHIS2  LCS )
Alpha 9.89 9.3 piie 100 (T5%- 12407 Qw1302 13:41
. Uncere +-1.51
TPU: L.72
Bew w3 2] g - 106 (755.125% 1
Lacear w247
TPU: 166
QCLIGA254348  MB ]
Alphs u 0178 pCifg. : 00114102 12:52
Uncery: +0.2]3 '
T™U: 0.214
Bena : U -0.0049 pCilg
Uneerc +-0.158
. TP 0.168
QCIZ00204A50 GEIRHL] MS :
Alpha 933 147 117 pCig ) 110 (T5%-125%) 09113402 13:41
Uncen: +H-5.13 =198
TPL: 334 213
Bem 375 2.0 354 pCi'g 89 (75%-125%;
. Uncery: +~LAY +-225
TP 153 243
QUI200794351 55185071 MSD .
Alpha 97.9 147 124 pCilg 11
Uncart: +k5.13 +H.20.8
TPL: b5 233
Ben, 33 210 90 pCig o4
Uncent: +-1.80 w241
TP- 1.88 250

P O Box 30712 » Charlesion, SC 29417 * 2040 Savage Road * 29407
(B43) 556-3171 » Fax {843) 766-1178

6 Primted on Ry clcd Papcr.
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GENERAL ENGINEERING LABRORATORIES
Meeting today s needs with a vision for fomorrow.

1 G
0‘ %‘F
e, oﬂ&

g —l
QC Summary
Page 2of 2

Parmzame NOM __Semple Qual QT Units m KEC% Range Aplt

Notex:
The Qualifiers in this repory are definad as Jollows:

Whorkarder:  661Kk9

*

Revovery or ®RFD aot within accepiance limio: and‘or spike agpount oot cornpetible will the saople or the duplicate RPDY's are pog applicable where

the concentration falis below the effective POL.

**  ladicass anadyte is n suiTogale compound.

B The analbyte was fousd iv the blank, above the sfiedive MDL.

H  Hoiding lime was exceeded )

] Estimated value, the asalyte concetrzation fell above the effective MDL and below the cifeciive PQL

P The response between the tonfirmation colurid aod the primary column is >46%T)

U The analyte was anatyzed for but ook decscied below this concoamation. For Grgazic and Inatganic smatyizs e result is boty thag the effective MDL,
Fot radiochernical analyses the vesuly is bess than the Decision Leve] -

X Presumpiive svidence thas the enalyie is mor present. Please see narrative For furcther infommation.

X Pmsumptive svidence that the analyte is not presemt. Pleasa see anrvative for furtber infromation.
X Uncerwin idencflcarion for gamma specuoscopy.

N/A indicates that spike recovery limiss 4o oot apply when semple concencralion eacceds spike conc. by a factor of 4 or more.

* The Relative Percent Dilerenca [RPD) obicined from the sarmple duplieate (DU i5 evaluaied against the acceptance criletia when the
sample is grenter than five times (5X) the conracl requived debecaon limil (RE). o cases where either the sample or duplicase valur 75
k55 than 5X the RL. acontrol Innn of +/- the RL is usénd 0o svalunte the DUP cesult

Fer PS5, PSD, and SDILT vesuits, the vadues lisezd are the measursd arounts. Bl ol conctnmmaimons,

Where the analylical method has beer performed under NELAP certification, the anolysis has met all of the
reyuirements of tha NELAC standard valess qualified on the QC Summary,

P Q1 Box 30712 * Charleston, 5C 29417 * 2040 Savage Road » 29407
{B43) 556-8171 * Fax (843) 766-1178
ﬂ Frinved on Kocyeled Papet.
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§ % GENERAL ENGINEERING LABORATORIES :
~ < ' Meeting todzys needs with a vivion for tomarrow,
% =
, S
farom®
QC Summary '
Cibaat : Sandis Mations! Laboratares Rrsert ”"mm l:- 2002
MS-#756 .
P.O. Box 5400
Albugoerque, New Mesics

Cortaet: - Pansels M_Pulssant
Workerder: 65197

Faronams NOM Samph Quat __ GC Ualls KER  RECK  Rangs Amin _ Dets Time
Bad Gat Flaw
Bazehy 198570
QCIZD0II9)  §5919003 DUF _
Alpha ' 100 %24 pliL  8.567 (0%-20%) HOBY  OO/10/02 D137 !
Uncert Wy +313 ,
TPL: 299 355
Beny : 06 109 pCUL 00835 (0%-20%)
Uncers «-159 WD
TP 155 00
QOIS LCS :
Alpha 9.8% 9.16 pCL 5 (I5%-10%) 09210/ 0717
Uncern +-1.58
- TP 132
Hew 39.7 423 pCilL. 106 (75%-125%)
Upcert +-Z37
TPL: 240
QCLI0C394292 WP ‘ '
Mpha U 6.0348 pCUL ' o107 D117
Uncert: +-0.0704
TP 005
Bety ] 00992 piL
S Unce +-0.0774
TPU: 1 Lieprs
QUIZDVH4294 65919003 MS
Alpba o 1980 100 2460 pCilL t20 (T5%-129%) 8941002 0747
Unce: 28 +~410
TR 39 473
Beta 7950 106 9230 Pl 13 (753%-125%)
Uncert: +-19.9 +f-495
T 1%9.9 499
QUI200294295 65979003 S0
Alpka 1340 100 2550 pCiL 124 (35%-125%)
Uncert: +-279 42T
. TPLU: 99 475
Beta 7930 106 3360 pliL, L6 (75%-125%)
Ymerre +H-10.9 +/-480
™! 199 459

Notes: :
The Qualificrs in this report anc defincd a3 follaws:

*  Recovery tn BRPD nox within acceptaoce litnits andfor spike amoud 8ot compatible with the sample or the duplicete RPDYs are nu;ppihnble where
the concentraition falis below the effective PQL.
**=  Indicates analytz is 4 surtogate compound.
B Theanalye was found in the black above the effecive MDL. *

F O Box 30717 » Charleston, SC 28417 » 2040 Savage Road » 28407 425
{843) 556-3171 » Fax (343) 766-1178
ﬁ Primied o Recytled Pager.
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§ % GENERAL ENGINEERING LABORATORIES
r ' o . Meeting icday s needs witk a vision for tomorrow.
% g ' ‘
r,\
“t4ron
QC Summary
Workorder: 66197 Page 2ot 2
Faruoname NOM Sample Qual QC Usits RER REC% _ Range Aplst  Datc Time
H  Holdiog time was exceeded
J  Estimated valve, the analyte concentration fell above the effective MDY, and below the effective PQL
P The cesponse berween the confirmation colunm wnd the primary column is >40%D
U The analyse wax ansiyzad for but not detected below this cancentration. For Organic and Inorganic snalyes the result is lus than the effective MDL.
Por radiochemical analytes the resull it Jess than the Decision Lavel
X * Presymptive svidence that'the analyte is not pressoc. Plaase scc narative for firther information,
X Prctumptive evideoce thus the analyte is oot present. Plaase se¢ oammative for furthzr infromation.
X  Uncertain idearification for gamma spectroscopy.

N/A indicses (bat apike reeovery Timits do not apply when sumple eoocentration exceeds spike cone. by a factor of 4 or more,

~ The Relasive Percens Difference (RPD) oidined from die sample dupticare (DUP) is evalustad against the acceprence crileria when the
sample is greater than five times (5X) the conwact required detection limil (RL). ln cases whese either the suple of doplicate value is
less 1ha, 5X the RL. w contol Henicof +-the  RL is used to ovaluate the DUP resnft.

For P§, PSD, and SDILT results, the volues listed are the measged amonnts, oot Fual concentrations.

Where the analytical wethod has beca performed under NELAP certification, the asalysis has met all of the
requirements of the NELAC stadard untess qualified on the QC Summary, '

P © Box 30712 » Charleston, SC 29417 » 2040 Savage Road « 29407 -
{843) 556-8171 + Fax (843) 766-1178

ﬁ Primed va Reeydled Paper. 4286
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j § ﬂ % GENERAL ENGINEERING LABORATORIES .

Meeting today ¥ naads with a vision for tomormow.

o : 1 -
*4 ro“gs
QC Summary ,
Chewt : Saadiv Nationsl Laburasories Repore Data: s;":,:, l,fzf' 2002
MS-0T5% i
E.0. Box S804
Albpquerdne, New Mexico
Cantact: Pamela M. Puisaant
Weckarder: 66195 !
Paumpame . NOM Sample Qual p Uasis RER RECH __ Renge Anlw  Dace Time
Graviepsizic Salids
Bach 197ER
QUMDY S51001) DUP
Moistare . 3155 333 pescent 200° (0%-24%) MLA 094302 15:m
Rl s Flaw
Baxch I0L4E
QCIIMNIDAR  S6193%2 DUP. '
Alpka : L] 0.4 FCVg 0271 %2073 IS1  DWIRN201:55
Uncon: +2.30 =242
THL: 73 A 1]
Beta 20.8 : 0.5 POFE 00654 (09%-20%)
Dncert: ,H.154 I 1%
TPU: 212 13
PO RCI200287101 LCcs
Alphs 9.39 10 plie 04 [1a%-125%) BHLNT 09.53
’ . Udcers +H-3.10
T ]
Bet2 37 22 poig 1§ (75%-125%)
Uncent: H-153
TP 3.07
QCIINNINTOST MR .
Alpba - . u 0.025) pC¥g
Uncers: ol 145
‘ . T G143
Beta . U 3.0005 vove
Oocare +0,139
™ 0.139
QCIZ0C207000 66193002 MS )
Alpha 9.9 193 928 pCife - B (Tl 19%)
Uncerr; 233 135
; . 2L 173 146 :
Belz 390 208 389 PCVE 95 [75%-125%])
Uneert: +-1.94 o TN
TPU: 21 2.7
QULDORITIO0 66591002 MSD
Afpha © 981 193 840 pCilg 79
Uncert +=2.10 +-13.0
hy J45 bRy 13%
Beta - oam . 03 o v ]
Ungext; .10 330
TPU: 17 293

‘ F O Box 30712 = Charlesion, SC 29417 + 2040 Savage Road * 29407
(643) 356-8171 * Bax (¥41) 766-1178
ﬁﬁﬁma-xwgmmn 427



"a ' GENERAL ENGINEERING LABORATORIES
' ot Meeting today s needs with 2 visipn for tomormw:
A 3 . )
Rront”’
QC Summary
Workiorder: 66135 Page 26f 2
Farmname NOM Gampile Qual QC__ Uity RER  REC% Runpe Anlst  Dare Time
Noses:

The Qualiﬁeu in this rcport are defined as follows:

* Racov nr%ltm-otmﬂmunepumhmhMwspitemmnummpnbkmnuumplcurd:duplnmmv'nmm licabsie where
ry app
the cocentrwtion falls below the effective POL.
Indicatrs amalyk is & sarropsie compomd.

The anafyre was found in the bhnk sbove the effective MDL.

Folding bros was exceeded

Bumddmhmnlrbmmwfeﬂahnvchdfmwmﬂhﬂlwm cffactive FQL

Th:mpmebemhcmﬂmuhmcdmudhpnmw)uuhm

The anaiyte war malyred for but not dotecied below this concentmtion. mepnmmdhmmmmmem-nulmmmuﬂ‘muum,
- Far mdiochemical analyles e result is Jess thaa the Decision Level -

Fresuaplive svidence thatthe annly\o is not present Ploase seo narrative for further informstion.

Prosaryptive evidence thai the agalyte is not present. Picase sec rarrative for further indomation.

Uncerim identification for gamuns spestroscopy.

HRx awwmmg

N/A indictes that spite recovery Hmits do not apply when samiple eontastration excisds saike conc, by 3 factor of 4.or more.

* The Relative Peroeat Difforescs (RPY)) obtained fam the sample duplicats (DUF) is evaluated aguinst the soceptence crilria whea the
sample s greater tun five timas (5X) the cootract requbwd detection Himit (RL). humwherum:rth:nmpkwdmiuu vilue iy
lest thap 5X the RL, acontral kmilof +/-the KL is wsed %0 evalusee the DUP result.

For PS, PSD, and SDALT resulls, the values listed ane the measured amounts, oot final concentrations,

Where the analytical method has bean perfommed under NELAP cartification, the mlynshasmeult ofthe
requiremes.ts of the MELAC standard unless quatified on the QC Surarnary, .

P O Box 30712 * Charlestan, SC 29417 * 2040 Savage Koad * 25407
(843) S36-8171 * Fax (843) 766-1178

F .Y
% Evinied on Recycies Puper.
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X R R R EYFETEE RS ESEEE SRR ER A RS S AR AR R R R SR AR SRR EREREEEREREREEEEEEREEREEESEEESE:]

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 8/28/02 4:17:17 AM *

WESEEFEEREEAS SRS EEESERREEE L EEREEEREELESREREIEEEESESERESEEEEESREEERE SRS EEE &S]

*
Reviewed Ly: ' *
I, Reviend by ﬁfzﬁ/oz/

* Analyzed by:
khkhktEhkdrhkrhhhhhhkik
Customer
Customer Sample ID
Lab Sample ID

IR A AR R EESTEREER SRR RS R RS

SANDERS M ({6135)
059641-003
20119120

6643/1079-DF1-BH1-11-8
811.300 gram

Sample Description
Sample Quantity

Sample Date/Time g8/22/02 2:10:00 PM
Acquire Start Date/Time 8/28/02 2:37:03 AM
Detector Name LABO1

Elapsed Live/Real Time 6000 / 6002 seconds
Comments:

U-235/Ra-226 peaks not resgolved. Either isotope may be overestimated.
IR A SR RS SRR RE RS R AR SRS R AR R R EESER R RS RS MASR SR LSRR E R AT EEFEEEE SR EEEEEELEEEEEESE]

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

U-238 Not Detected @ --------- 4.52E-001
RA-226 1.45E+000 4 .99E-001 6.87E-001
PB-214 5.52E-001 8.98E-002 6.36E-002
: -214 4 .92E-001 B.65E-002 5.40E-002
wj)—EIG Not Detected  --------- B.02E+000
TH-232 6.23E-001 3.02E-001 1.80E-001
RA-228 6.99E-001 1.48E-001 1.50E-001
AC-228 | Not Detected @ ---==-=--«- 1.98E-001
TH-228 Not Detected  -=-------- 6.72E-001
RA-224 6.70E-001 1.72E-001 8.41E-002
PE-212 6.12E-001 S.21E-002 3.60E-002
BI-212 7.50E-001 2.93E-001 3.87E-001
TL-208 5.75E-001 1.06B-001 B.15E-002
U-235 Not Detected — =~=-------- 1.80E-001
THE-231 Not Detected @ --------- 5.9CE+000
PA-231 Not Detected  -=-------- 1.33E+000
TH-227 Not Detected  --------- 3.01E-001
RA-223 Not Detected @ --------- 1.38E-001
RN-218 Not Petected  --------- 3.46E-001
PB-2112 Not Detected @ --------- 7.81E-001
TL-207 Not Detected @ --------- 1.39E+001
AM-241 Not Detected  --------- 1.57E-001
PU-235 Not Detected  --------- 3.29E4002
NP-237 Not Detected  --------- 1.70E+4+000
PA-233 Not Detected @ --------- 5.33E-002
- Not Detected  --------- 1.78E-001
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(A RS AE SRR EREREREELERREELERE R EEE R R R R EEEE R L EE L L DL L ey

* Sandia National Laboratories *
Radiation Protecticn Sample Diagnostics Program *
8/28/02 5:59:35 AM *

EEEERA S SRR EEE SRR ER SRR R LIS EREELR AL SR EEERERETREER SRR E TR I I IR TE O g vpreg apragrapey

*

* hnalyzed by:

Customer

%5{ o Reviewed by: zgéé Q?_ *
AR S S R A A RS E R RS R R RSN EFE SRR SRR RS RS R RS SR RS SRS EEN] 4’ (AR A S L ELER XS

Customer Sample ID
Lab Sample ID

Sample Descripticn
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments :

*

SANDERS M
055642-003
20119121

(6135)

6643/1075-DF1-BH1-16-8

214.800 gram
8/22/02 2:35:00 BPM
8/28/02 4:19:22 AM
LABQ1

6000 / 6002 seconds

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
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Nuclide
Name

EI-214
, PB-210

Activity

(p

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Ci/gram )
Detected
1.45E+000
&€.07E-001
4.97E~-001
Detected

.Q1E-001
.56E-001
-B4E-001
.76E-001
.71E-Q01
.21E-0401
. 95E-Q01
.19E-0QQ1

AU U A SO

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma MDA
Error (pCi/gram )
--------- 4.13E-001
4.76E-001 6€.48E-001
9.24E-002 5.27E-002
B.54E-002 5.10E-002
————————— 6.92E+0C0
2.43E-001 1.45E-001
1.07E-001 1.21E-C01
1.03E-001 7.27E-002
1.72E-001 31.5BE-001
1.48E-001 7.35E-002
7.86E-002 2.99E-002
2.25E-001 2.88E-001
8.21E-002 6€.79E-002
————————— 1.68E-001
————————— 5.50E+000
~~~~~~~~~ 1.16E+000
————————— 2.62E-001
————————— 1.27E-001
--------- 3.25E-001
————————— 7.16E-001
--------- 1.27E+001
--------- 1.43E-001
————————— 2.52E+002
————————— 1.5S6E+0Q0C0
--------- 4.6B8E-002
--------- 1.61E-C01



[Summary Report] - Sample ID:

20119120
f,.ﬁ.];;gclide Activity 2-gigma MDA
_ ame {pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ---~--=--- 4 .,17E-002
AG-110m Not Detected @ --------- 2.94E-002
Ba-133 Not Detected @ @ --------- 3.80E-002
BE-7 Not Detected @ ---=-=-=-=--- 2.37E-001
CD-115%5 Not Detected  --------- 3.38E-001
CE-139 Not Detected @ --------- 2.35E-002
CE-141 Not Detected  ~------~- 4 .31E-002
CE-144 Not Detected  --------- 1.81E-001
CM-243 Not Detected  ~--------- 1.57E~-001
Co-56 Not Detected  ~-------- 3.45E-002
CO-57 Not Detected @ ~--=-=-=--- 2.27B-002
CO-58 Not Detected @ @ ~--------- 3.26B-002
CO-60 Not Detected @ --------- 3.87E-002
CR-51 Not Detected @ ~-------- 2.3%9E-001
CS8-134 Not Detected  ~-=-==---- 4,.36E-002
C5-137 Not Detected @ ~-------- 3.23E-002
EU-152 Not Detected @ ~-------- 6.74FE-002
EU-154 Not Detected  ~-------- 1.82E-C01
EU-155 Not Detected @ @--------- 1.00E-001
FE-59 Not Detected @ ~-=--=----- 8.17E-002
GD-153 Not Detected ~-------- 5.85E-002
HG-203 Not Detected  ~-------- 3.08E-0D2
I-131 Not Detected @ -~-------- 3.94E-002
'3;192 Not Detected — -~-------- 2.57E-002
0 1.860E+001 2.20E+000 3.12E-001
MN-52 Not Detected = ~--==----- 6.76E-002
MN-54 Not Detected @ --------- 3.61E-002
MO-99 Not Detected @ ~-------- 9.97E-001
NAa-22 Not Detected  -~-------- 4 _36E-002
NA-24 Not Detected @ ~-------- 1.52E+001
ND-147 Not Detected @ --------- 2.70BE-001
NI-57 Not Detected @ --------- 5.67E-001
RU-143 Not Detected  ------~-- 2.98E-002
RU-10& Not Detected @ -=-------- 2.66E-001
SB-122 Not Detected @ -~---=-=~-- 1.64E-0Q01
SB-124 Not Detected @ --------- 2.82E-002
SB-125 Not Detected @ -=-------- 7.99E-002
SN-113 Not Detected @ ------~-- 3.62E-002
SR-85 Not Detected @ --------- 3.48E-0DC2
TA-182 Not Detected — -=-------- 1.61E-001
TA-183 Not Detected — ---=----- 2.84E-001
TL-201 Not Detected @ --------- 2.54E-001
Y-88 Not Detected  ------~-- 3.21E-002
ZN-65 Not Detected  =---w---~-- 1.08E-0501
ZR-95 Not Detected  -=-----~-- S.75E-002
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J



[Summary Report] - Sample ID: 20115121
f-h\Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Erroxr (pCi/gram )
AG-1C8m Not Detected — --------- 3.53E-002
AG-110m Not Detected @ -------__ 2.50E-002
BA-133 Not Detected  —---~---- 3.44E-0072
BE-7 Not Detected — @ -—----oo-- 2.23E-001
CD-115 Not Detected @ --------- 2.97E-001
CE-1389 Not Detected @ --c-e-o-a- 2.08E-002
CE-141 Not Detected W @ -—---caao-o-- 4.12E-902
CE-144 Not Detected @ --------- 1.65E-001
M-243 Not Detected W ----o---- 1.42E-001
CO-56 Not Detected @ --«--c--- 3.07E-002
CQo-57 Not Detected ---c-v-w-- 2.C7E-002
CC-58 Not Detected @ --------- 3.08E-002
CO-60 Not Detected @ ---=-c---- 3.80E-Q02
CR-51 Not Detected @ --------- 2.1z2E-001
C5-134 Not Detected @ -~-------- 3.89E-002
C&-137 Not Detected — --------- 2_80E-002
EU-152 Not Detected  ----w---- BE.18E-Q0Q2
EUu-154 Not Detected  -—-------- 1.68Z2E-001
EU-155 Not Detected --------- 9.03E-002
FE-58 Net Detected - -------- 7.27B-002
GD-153 Not Detected ----v---- 5.46E-Q02
HG-203 Not Tetected  -------<- 2.71E-002
I-131 Not Detected  --------- 3.63B-002
IR-1392 Mot Detected  ----c--o-- 2.23E-002
J_‘)K-4O 1.38E+001 1.21E+000 2.94E-002
MN-52 Not Detected @ --------- 5.835-002
MN-54 Not Detected @ ----—----- 3.07E-002
MO-95% Not Detected  —----~----- S.07E-0D1
NA-22 Not Detected @ --------- 4.32E-0D2
NA-Z4 Not Detected  -----=-w-- 1.58E+001
ND~147 Not Detected  --------- 2.4€E-001
NI-57 Not Detected @ -w------- S.81E-001
RU-103 Not Detected — @ -------.. 2.49E-002
RU-106 Not Detected @ --------- 2.45E-001
5g-122 Not Detected W -----o---- 1.32E-001
SB-124 Not Detected «---_-___ 2.52E-002
SB-125 Not Detected  ---—--a---- 5.81E-002
SN-113 Not DRetected  --------_. 3.23E-002
SR-85 Not Detected @ -c--ee--- 3.08E-002
TA-182 Neot Detected  ----c---- 1.51E-001
TA-183 Not Detected W --------- 2.58E-001
TL-201 Not Detected — -----_-__- 2.38E-001
Y-B§ Not Detected W ----c.ouo. 2.38E-9002
ZH-65 Not Detected @ -----.-:-- 1.01E-001
ZR-95 Not Cetected W --------. 5.33E-002
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* Sandia-National Laboratories *
* Radiation Protecticon Sample Diagneostics Program *
* 8/27/02 3:47:232 PM *
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Customer : SANDERS M {6135)
Customer Sample 1D 059651-003
Lab Sample 1D 20119101

Sample Description
Sample Quantity
Sample Date/Time

6640/1078-DF1-BH1-5-8
750.20C gram
8/23/02 11:15:00 AM

Acguire Start Date/Time 8/27/02 10:56:57 AM
Detector Name LABOZ
Elapsed Live/Real Time 8000 / 6003 seconds

Comments:

U-235/Ra-226 peaxs not resclved. Either isctope may be overestimated.
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Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-235 Not Detected @ @ --------- §.68E~001
RE-226 1.68E+300 4 BOE-001 6.22E-001
FE-214 7.41E-001 1.38E-001 £ .40E-002
BI-214 5.30E-001 1.01E-001 4,.92E-002
PB-210 Not Deteckted  --------a Z.59E+001
TH-232 7.80E-001 3.57E-001 1.82E-001
Ra-228 7.78E-001 1.42E-001 1.11E-001
ACT-228 7.53E-001 1.45E-001 1.01E-001
TH-Z228 5.03E-001 3.33E-001 5.08E-001
RA-224 1.05E+0Q00% 2.25E-001 6.B83E-D0O2
PRB-212 8.20E-001 1.19E-001 3.828B-00Q72
BI-212 8.50E-002 Z2.85E-~Q01 3.58E-001
TL-208 7.243E-001 1.20E-0Q01 7.18E-002
J-235 Not Detected  —----c=--- 2.11E-001
TH-231 Not Detected  --------- 1.03E+001
PA-231 Not Detected @ --------- 1.27E+000
TH-227 Not Detected  --------. 31,.42E-001
FA-223 Not Detected  -—=w~-c---- 2.05E-001
RIN-2148 Not Detected  —~c---a-- 3.17E-001
PE-211 Not Detected  ---c----- 7 .25E-001
TL-207 Kot Detecked -=---~---- 1.20E+001
AM-241 Not Detected @ ~-------- 3.90E-001
PU-232 Not Detected  -~---w---- 3.79E+002
NP-237 Not Detected - —~---cvn-- 2.02BE+000
PA-2313 Not Detected  ~-----scws E.0ZE-002
TH-22% Not Detected  ---=--=--- 2.12BE-001




[Summary Report] - Sample ID: 20119101
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected  -~-------- 3.24E-002
AG-110m Not Detected @ --------- 2.55E-002
BA-133 Not Detected  --------- 4.15E-002
BE-7 Not Detected ™ --=v----- 2.14E-001
CD-115 Not Detected @ ----—----- 2.02E-001
CE-1289 Noct Detected -—-------- 2.63E-002
CE-14% Not Detected — -—--=----- 5.03E-QC2
CE-144 Got Decezgted --------- 2.08E~001
CM-243 Not Detected W --------- 1.53E-0021
C0-58 Not Detected  --------- 2.73E-002
CO-57 Not Detected  --------- 2.76E-002
Co-&8 Mot Detected  --------- 2.83E-002
Co-60 Not Detected @ ---=------ 3.17E-002
CkR-51 Not Detected @ --------- 2.17E-001
CS5-134 Not Detected  --—------ 3.%€E-002
cs-137 tlot Detected  --------- 2.97E-002
EU-1i52 Not Detected @ -~-=------ £.31E-002
EU-154 Mot Detected @ --------- 1.4%E-00Q01
EU-155 HNot Detected — ~-------- 1.23E-001
FE-59 Not Detected  ~-c-n-o-o 68.21E-002
3D-153 Not Detected c-cmeoeow- 8.89E-002
HG-203 Kot Detected W --------. 2.97E-002
I-131 Not Detected @ --------- 3.52E-002
) IR-192 Not Detected W --------- 2.4%5E-00Q2
“i) K-40 1.59E+0D1 2.15E+0Q00 2.18E-001
MN-52 Not Detected  --c-weece- 4.32E-0Q02
MK -54 Not Detected W -—--—-----. 2.84FE-002
MG-9% Not Detected  ~-m—we--- 5.11E-001
NA-22 Not Detected @ --------- 3.41E-002
NA-24 Not Detected  ----«---- 2.37E+000
ND-147 Not Detected — ----w---- 2.00E-001
NI-57 Nor Detected  --------- 1.57E-001
RU-132 Net Detected  «---w-e-a- 2.40E-002
RU-106 Nct Detected W -~----c--- 2.22E-001
§8-122 Neo Tetected  ----e---- B8.96R-002
S5B-124 Not Detected @ @ —-------- 2.44E-002
S5B-125 Not Detected W ---=-vc---- 7.29E-002
5N-113 Not Detected @ --w-c-a.-- 3.27E-002
S5R-85% ot Detected W ----mecow- 3.1%E-0D2
TA-182 Net Detected  ----eoo-- 1.35E-001
TA-183 Not Detected — ----w---- 5.77E-C01
TL-201 Not Detected W --------- 3.55E-001
Y-B3g Not Detected —-emeo--- 2.28E-002
ZN-85 Not Detected  ~---w-on- 9.05E-0D2
ZR-95% Not Detected  —---w_o___ 4. 88E-002
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* Sandia National Laboratories *
* rRadiaticn Protectien Sample Diagnostics Program *
* 8/27/02 3:50:43 PM *
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Customer SANDERS M (6135)
Customer Sample ID 059892-003
Lab Sample ID 20118102

Sample Description
Sample Quartity
Sample Date/Time

£€640/1078-DF1-BH1-10-5
730.600 gram
8/23/02 11:20:00 AM

Acquire Btart Date/Time B/27/02 12:38:58 PM
Detector Name : LABDZ2
Elapsed Live/Real Time : 6000 /

6002 seconds
Comments:

U-235/Ra-226 peaks not resolved. EBither isotope may be overestimated.
IR E R R R LR S RS RS E R R RS L EEEERE SR RS R R R R R A X BN SR REELELE LR ERERRENEEEEXENEEEN,]

Nuclide

hcotivity 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ ----—----- £.40E-001
RA-226 1.54E+000 4 _57E-001 5.96E-001
PE-214 6£.4SE-001 S .59E-002 4 .90E~-002
BI-214 5.27E-C01 B.74E-0302 4 .83E-002
PB-210 Not Detectred @ @ --------- 2.52E+001
TH-23Z2 7.11E-001 3,.35E-001 1.71-001
RA-228 65.14E-001 1.22E-001 1.138-001
AC-228 5.72E-001 1.20E-001 9.86E-002
TH-22B 9.87E-D001 3.86E-Q01 5.53E-001
RA-224 B.10E-D01 1.82E-001 7.05E-002
PB-212 6.41E-001 2.47E-002 1.62E-002
BI-212 E.BTE-DO1 2.70E-001 3.66E~001
TL.-208 5.85E-001 1.02E-001 7.28SE-002
U-23% Not Detecked --------- 2.01E-001
TH-231 Not Detecked @ --------- 1.01E+001
PA-231 Not Detected @ --------- 1.18E+000
TH-227 Not Detected  --------- 3.17E-001
RA-223 Not Detected  --~------ 1.97E-D01
RN-21% Not Detected  ------—--- 3.12E-001
PE-211 Not Detected @ --—------- T7.37E-001
TL-207 Not Detected  --+------ 1.03E+001
AM-241 Not Detected  -~-==-===-= 3.80E-001
PU-239 Not Detected @ ---=-wc--- 3.67E+002
NP-237 Not Detected  ~-=-=-=-- 1.98E+000
Br-233 Net Detected --------- 4 _83E-002
TE-2238 Not Detected  ~--=------ 2.14F-001




{Summary Report] - Samwple ID: 201191¢2

Nuclide Rooivity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ----cce-a- 3.12E-002
AG-110m Not Detected ™ ~-------- 2.48E-002
BA-133 Not Detected -—---c----- 2.86E-002
BE-7 Not Detected — -----.---. Z.Q05E-001
CD-115 Not Detected @ -—--—c-e-o 1.98E-001
CE-135 Not Detected @ ---~----- 2.4B8E-002
CE-:41 Not Detected — @ -~--co-a--. 4. 66E-002
CE-144 Not Detected — --------. 1.96E-001
CHM-243 Not Detected @ ----_--_-_ 1.44E-001
CC0-56 Not Detected — -w-v-__o-. 2.86E-002
CO-57 Not Detected @ -------~- 2.56E-002
C0-58 Not Detected @ ------o-- 2.58E-002
Co-60 Not Detected — -~-------- 3.10E-002
CR-51 Not Detected — -~---_-___ 2.19E-001
C5-1324 Not Detected W —~---cccao- 3.77E-002
C5-137 Net Detected  ~-w------ 2.74E-002
EU-152 Not Detected @ ------o-- 7.64E-00Q2
EU-154 Not Detected @ -----c-a-o- 1.43E-0Q1
EU-155 Not Detected  ---w----- 1.17E-002
FE-59 Not LDetected W --------. 5.98E-002
GDh-153 Not Decected  ----cao--_- 8.758-~-002
HG-20C3 Not Detected W --—---oo-- 2.81E-002
I-131 Not Detected  --------- 32.4%9E-002
IR-192 Not Detected @ --------- 2.39E-002
K-&aD0D 1.56E+001 2.11E+0CQ 2.76E-GD1
MN-52 Not Detected  --------- 3.89E-0D02
MN-54 Not Detected — ~=w----a- <.75E-002
MC-5% Hot Detected  -—-------- 5.19E-001
NA-22 Not Detected @ -----c--- 3.40E-002
NA-24 Not Detected — -—~-w----- 2.32E+000
ND-147 Not Detected @ —-------- 2.03E-0D01
NI-57 Not Detected — @ --------- 1.77E-001
RUJ-103 Kot Detected — -—-------- 2.41E-002
RU-106 Kot Detected ~--c----- 2.23E-001
SBE-122 Not Detected W ---c-eoo-- 9.11E-002
SE-124 Not Detected = @ --------- Z2.3BE-002
SB-125 Not Detected @ ------_a- 6.65E-00Q2
SEN-113 Hot Detected @ ----a---- J3.16E-002
SR-85 Not Detected @ ~-------. 3.10E-0D02
TA-182 Not Detected  --------- 1.27E-501
TA-183 Not Detected  --c-cc---- 5.86E-001
TL~-201 Not Detected  ---w_____ 3.39E-001
Y-88 Not Detected  ---oeo-o-- 2.42E-002
ZN-65 Not Detected — -----o-__ 8.36E-002
ZR- 9% Not Detected — ---ce---. 4 .62E-002
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* Sandia National Laboratories *
* Radiation Frotection Sample Diagnostics Program *
* 8/27/02 4:07:13 PM *
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Customer SANDERS M ({61315)
Cuscomer Sample ID 059693-003
Lab Sample ID 201189103

Sample Description 6640/1078-DF1-BH2-5-8

Sample Quantity 7€6.900 gram

Sample Date/Time : 8/23/02 12:55:00 PM
Aoguire Start Date/Time : &/27/02 2:21:05 BPM
Detector Name : LABOZ2

Elapsed Live/Real Time 6000 / 6002 seccnds

Comments:

U-235/Ra-225 peaks rot resolved. Eithery isotope may be overestimated.
AT E YR ESE SRR ER LR ISR ARE SRR RS R YRS R LR EEL SRR RS XS R R LR &

Nuclide Activiky 2-sigma MDA
Name {pCi/gram ) Error {pCi/gram )
U-238 Not Detected @ -------=- 6.42E-001
RA-226 1.75E+00Q0 4. . 57E-001 5,.83E-001
PB-214 7.18E-001 1,04E-001 S.23E-Q0Q2
BI-214 6.21E-001 9.88E-002 4 . 62E-002
PR-210C Not Detected @ -=c=-=----= 2.48E+001
TH-232 65.14E-001 2.95E-001 1.70E-0G1
RA-228 7.42E-001 1.35E-001 9.54E-0CZ
AC-228 7.30E-001 1.40E-001 9.56E-002
TH-228 4 29E~G0D1 3.78E-001 5.95E-0C1
RA-224 §.16E-001 1.815-001 6.22E-002
PB-212 &.78E-0Q01 9_95E-002 3.61E-002
BI-212 7.6BE-001 2.67E-001 3.48E-001
TL-208 6.21E-001 1.05E-0D1 7.15E-002
U-235 Not Detecked  -wceee_=- 2.02E-001
TH-231 Not Detected --------- 9.94E4+000
PA-231 Not Dectected @ -~-------—- 1.20E+000
TH-227 Not Detected @ -------~- 3.12E-001
RL-223 Not Detected  «-ce--v-- 2.02E-001
RN-219 Mot Detected  --=--=--- 3.10E-001
PB-211 Not Detected  —-=-------- 7.00E-0301
TL-207 Not Detected @ --------- 1.05E+001
AM-241 Not Detected  ~==--w---- J.87E-001
PU-239 Not Detected — --=--=----_ 3.62E+002
Np-237 Not Detected @ --=--u-a- 1.83E+0D0
PA-233 Not Detected —-=eeeoo-- 4 , B4E-00Z
TH-229 Net Detected  =-------- 2.06E-001




(Summary Report] - Sample I1D: v 201191032

Nuclice
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-1339
CE-141
CE-144
CM-243
CcO-55
CcO-57
CO-t&gB
C0-60
CRrR-51
C5-134
C5-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I1-131
IR-192
K-40
MN-5S2
MM -S4
MO-~-59
WA~-22
NA-24
KD-147
NI-57
RU~103
RUJ-106
SB-~-122
5B-124
5B~-125%
SN~-113
SR-B5
TA-182
TA-183
TL~201
Y-88
ZN-65
ZR-35

Activity
(pCi/gram )}
Not Decected
Not Decected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
WNot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dezected
Not Detected
Not Detected
Not Tekected
Ncrt Deteckted
Mot Detected

1.36E+001
Not Detected
Mot Decected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detectead
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dstected
Not Detected
Not Detected
Not Detected
Not Cekected

2-sigma
Error

MDA
(pCi/gram )

.00E-001
.91E-001
.50E-002
.76E-002
.56E-001
.46E-001
L62ZE-002
.53E-002
-42E-002
-04E-002
.13E-001
-BGE-002
.55E-002
-32E-002
-45E-001
.12E-001
.61E-002
+B6E-002
.8EE-002
.43E-002
.40E-002
.5E6E-001
.D7E-002
.BEE-002
. 01E-001
.30E-0C2
-43E+000
.03E-001
.B2E-DO1
.38E-D02
.25E-001
.1Z2E-002
.32E-D0Q2
.64E-002
.18E-002
-08E-002
. 26E-001
.78E-001
-45E-001
L26E-002
.46E-002
.52E-0C2
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Nuclide Boctivicy 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected  ~----=-=--- 6.48E-001
RA-226 1.69E+000 4 . 91E-001 6.42E-001
PR-214 6.55E-001 9.74E-00Q2 5.4.E-002
- BZ-212 S.61E-DDY 9.22E-002 S5.16E-002
::) PB-219Q Not Detected --------- 2.495+0012
TH-232 7.63E-001 2.57E-001 1.63E-001
Ra-228 6.61E-001 1.28E-001 1.17E-0Q01
AC-228 5.70E-0D1 1.27E-001 7.85E-002
TH-228 1.07E4+000 4.15EB-001 S.78E-D201
RA-224 7.09E-001 1.63E-001 6.81E-D0Q2
PR-212 6.545-001 1.02E-001 3.63E-002
BI-212 7.55E-001 2.55E-001 3.34E-001
TL-208 &.45E-001 1.06E-001 6.40E-002
UJ-235 Neot Detected  -=---==---- 2.03E-0C01
TH-2231 Not Detected  --------- S.90E+000
PA-231 Not Detected -~-=-c=--a 1.20E+000
TH-227 Not Detected  -=------- 2.19E-001
RA-223 Not Detected - -w-=we-=-- 2.00E-001
EN-215 Not Detected W --------- 3,17E-001
PBE-211 Not Detecteg = ---w----- 7.09E-0D01
TL-207 Not Detected  --------- 1.09E+0C1 -
aAM-241 Not Detected W --------- 3.%1E-0C1
PU-235 Not Tetected  ~-----w-- 3.71E+002
NP-~-2237 Not Decected ™ --+v---e-- 1.97E+000C
PR-2233 Neot Deztected ~-------- 4.78E-002
TH-223 Net DeEtected —-c--e--o 2.11E-D001

s,
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*

Sandia Natiomal Laboratcries *
Radiaticn Protection Sample Diagnostics Program *
! B/28/02 7:41:45 AM *

RS S22 RS RS REE R R RS R RS S EFERE R E SRR R ER R BN L R L R
*

*
* Analyzed by: g‘, .'F/ZS'/OZ_. Reviewed by: "/’.7/ *
R 2 R T L L Ephke ko k e wh ok Ak ko kA kd ok ok ok ok ok ok 3 ci************

Customer SANDERS M {6135)
Custcmer Sample ID 059694-003
Lab Sample ID 20115504

Sample Descripticn 6€20/1078-DF1-BH2-10-58

Sample Quantity 758.008 dgram

Sample Date/Time 8/23/02 1:30:00 PM
Acquire Start Date/Time g/z27/02 4:03:07 PM
Detector Name LABO2

Zlapged Live/Real Time g000 / 6003 seconds

Commencs:

U-235/Ra-226 peaks not resclved. Eicher isoktope may be overestimated.
2 PR EEXEERE SR RS R R EAEEERF T EEEEREEE FEESEE R ENE RS EE LS ERENEREEEERESESEENFTE SRR LR R LS




b,

Q& {Summary Report] - Sample ID: 20119104
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error {pCi/gram )

AG-10Bm Not Detected ~--vc--ao- 2.91E-002
AG-110m Not Detecked  -~---_- -—= 2.47E-002
BA-133 Not Detected @ -~-------- 3.88E-002
BE-7 Not Detected @ -----n--- 2,.11E-001
CD-115 Not Detected @ -------.- 2.01E-001
CE-139 Not Detected W --------- 2.54E-002
CE-141 Not Detected  ----vo-a- 4.77E-002
CE-1<4 Not Detected @ --------- 2.01E-001
CM-243 Not Detected @ -—-----__. 1.46E-001
C0-56 Not Detected @ -—-------- 2.78E-002
CO-57 Not Detected @ --------. 2.65E-002
CC-58 Not Detected @ ~-------- 2.80E-00Q2
CC-60 Not Detected @ ---c-n--- 3.03E-0Q02
CR-51 Kot Detected @ -----ee--- 2.11E-001
C5-134 Not Detected  --------- 3.BDE-002
£8-137 Not Detected @ -c--c--w- 2.60E-002
EU-152 Not Dekected — @ ---ea-a-.- 7.90E-002
EU-154 Not Detected W -----~__-. 1.34E-00Q1
EU-155 Not Detected W --------- 1.18K-002
FE-53 Not Deteckted @ -----wc-n- 6.08E-002
GD-1:53 Not Detected @ --------- 8.52E-002
HG-203 Not Detected = -----w--- 2.798-0D2
o T-131 Nct Detected — --w--w__-. 3.46E-002
) IK-1592 Not Detected W ------w-- 2.33BE-0D2
K-40 1.66E+001 2.23E+000 2.56E-001
MIN-52 Not Detected @ -—--~--~--- 4 . 07E-002
MN-54 Not Detected @ -—-------- 2.83E-002
MO-99 Not Detected @ -------_- 5.18E-0301
NA-Z2 Not Detected  ----cc--- 3.60E-002
NA-24 Not Detected  -------a- 2.73E+000C
ND-147 Not Detected @ -—----c-_- 1.97E-001
NI-57 Not Perecred  -----v-—- 1.84E-n01
RU-103 Not Detected W -----v-o- Z2.32E-002
RU-106& Nct Detected — @ -—---ceeo- 2.22E-001
SB-122 Not Detected — ----=----- $.22E-002
SB-124 Not Detected W ~----ce--. 2.37E-002
SE-125% Not Detected  -----o--- 65.97E-002
SH-1123 Not Detected @ --—--wo-- 3.23E-0Q2
SR-85 Not Detected W ----wc_-_ 3.12E-002
TA-182 Not Detected @ --------- 1.26E-001
TA-.83 Not Detected — -----wo-- 5.B7E-DD1
TL-201 Not Detected  --w--__-- 3.58E-0C1
Y-88 Not Detected — ----.-_--- 1.85E-002
ZN-€5 Not Detected @ ------.._ B _ASE-002
ZR-95 Not Detected — ----mo--- 4.45E-002
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* Sandia National Laboratories *
po— Radiation Protection Sample Diagnostics Program *
' 8/27/02 9:07:1% PM *

* . ]
* hnalyzed by: ;3£¥U&EZ/ Reviewed by:
LE S S R B AR B NN LA LA RS AR A EREESEREEEELRESESREH]./ R E R ER L ER R L RS TR ESSEE]
Customer : SANDERS M (51235}
Customer Sample ID : 059635-003

Lab Sample ID 20119106

Sample Description 6640/1078-DF1-BH3-5-8

Sample Quantity 753.700 gram

Sample Date/Time 8/23/02 2:25:00 PM
Acquire Start Date/Time 8/27/02 7:27:04 PM
Detector Name LABO2

Elapsed Live/Real Time gooo / 5003 seconds

Comments :

U-235/Ra-226 peaks not regsolved. Either iscotope may be overestimated.
IR R R E R E SRR R R EREEREEEESEEEEA SRS NSRS R AR R R E R RS SRR AR AR RS LERSEESERERERSIES]

Nuclide Activity 2~-sigma MDA
Name (pCi/gram ) Brror (pCi/gram )
U-238 Not Detected @ -—---=«--- 6.88E-001
RA-226 1.59E+000 5S.06E-CCL 6.85E-0G1
PR-212 6.92E-001 1.02E-00_ 5.36E-002
. BI-214 6.22E-001 9.98E-002 4 .85E-002
i:)PB-ZIO Not Detected  ~--=-=-=--- 2.57E+001
TH-232 7.67E-001 3.55E-001 1.74E-001
Rh-228 7.48E-001 1.3BE-001 1.10E-0D1
AC-228 7.84E-001 1.45E-001 8.43E-002
TH-228 3.81E-001 2.91E-001 8.23E-00C1
Ra-224 7.%4E-001 1.78E-001 £.S54E-002
PR-212 7.899E-001 1.16E-00C1 2.69E-0Q2
BI-212 8.51E-001 2.845-001 3.684E-001
TL-20B £.58E-001 1.11E-0D1 T.48E-0Q2
U-235 Not Detected  ----=----- 2.02E-001
Td-231 Not Detected  -----—a--- 1.02E+001
PRrR-231 Not Detected @ --------- 1.22E+000
TH-227 Not Detected @ --------- 3.38E-001
Rh-223 Not Detected  ~-------- 2.058-001
RN-219 Not Detected @ --------- 3.17E-001
PBE-Z11 Not Detected @ -—--------- 7.13E-00L
TL-207 Not Detected @ ----c-~=- 1.05E+0061
AM-241 Not Detected --------- 2.B81E-001
PU-2239 Not Detected  ~-—-c-—-- 3.78B+002
NE-237 Not Detected  ~«------- 2.01B+0CC0C
PA-233 Not Detected @ -~-=---=--- 5.08E-00Q2
TH-225 Not Detected  ---=~--=-- - Z2.15E-001




[Summary Report] - Sample ID: 20219106
‘h',Nucllde Activicy 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Nct Detected  — -------o-- 3.28E-002
AG-110m Not Detected @ @ ---ce--w- 2.49E-002
BA-133 Not Detected @ ---veoc--- £.13E-0902
BE-7 Not Detected @ ~-------_ 2.14E-001
CD-11% Not Detected W ---c----- 2.12E-00Q1
CE-139 Not Detected @ ---vw-=-- 2.59E-002
CkE-141 Not Detected — -w-vc----- 4.82E-0072
CE-144 Not Detected —--w-a---- 2.10E-001
TM-243 Not Detected @ @ -—-------- 1.%6E-001
CO-58 Not Detected @ ---ccecanan. 2.78E-002
CO-57 Not Detected ~--ceaooa- 2.77E-002
CO-58 Not Detected @ —--o--o-- 2.67E-002
CO-60 Not Detected  -—--w__-_ 3.04E-002
CR-51 Not Detected — @ -—wwo------ 2.21E-001
C5-134 Not Detected @ -~--ca-ea- 4 08E-002
C3-137 Not Detected W -—-cc-e---a- 2.75E-002
Eu-1i52 Not Detectad — @ ---eo---. 8.30E-0C2
EU-184 Not Detected @ -——-—----- 1.51E-001
EU-155 Not Detected  ---c-meaaa 1.20E-001
FE-59 Not Detected @ ----o---ao 6.03E-002
GD-153 Not Detected — -«-w-c-na 9.04E-002
HG-203 Not Detected  ---c-a-ae 2.83E-002
I-131 Not Detected —--o--oa- 3.48E-002
-  IR-152 Not Detected  ---c-omw- 2.38E-002
JK-qo 1.5S7E+001 2.1ZE+000 2.48E-001
MN-52 Not Detected  ---o---.. 4.18E-0072
M- 54 Not Detected @ ---c----. - 2.95E-002
MO-959 Ncot Detected  ---e-eooo- 5.24E-001
NA~-22 Not Detected ™ ----c--oa- 3.56E-002
Nh-24 Not Detected @ -——-c-menun 2.98E+0CQ
ND-147 Not Detected  -------__ 2.068E-001
NI-57 Nobk Detected  ~------_. 1.380E-D01
RUJ-103 Not Detected W -cewoo-o._ 2.50E-002
RU-106 Not Detected  -------_- 2.3%E-001
Sp-122 Not Detected — -----_-._ 9.82E-002
SBE-124 Not Detected W ------u_. 2.56E-002
EB-12% Not Dezected — ------__- 6.928E-002
SH-113 NHot Detected @ -------.- 3.29E-002
SR-85 Not Detected  -w----_-- 3.22E-002
Th-182 Not Detected  -------_. 1.32E-001
TA-183 Not Detected @ ---a-__--- 5.81E-001
TL-201 Not Detected W -w----__- 2.75E-001
Y-38 Not Detected  ----cm---- 2.03E-002
ZN-65 Nct Detected  -=mcwoo .o 8_7BE-002
ZR-585 Net Detected  --oo-__._ 4 _S5E-002
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 10:45:18 PM *

AR SR EEEERE R R EEERREAREE R R A LS EEEE R RS RS AR EE R RS R E N X REE X
*

* Analyzed by:
IS 2R A EEEEER SRR
Customer
Customer Sample ID
Lab Sample ID

de ke drdrok ok ok b Kok

3 [0} Reviewed by: Lt( Je - *
* é EREE R R A S A SEEEREE AR AL EREREREELEREERALEEEREELEESERERSEE.-S

: SANDERS M (6135)
: 059696-003
20119107

Sample Description 56640/1078-DF1-BH3-10-8

Sample Quanktity 779.700 gram

Sample Date/Time g/2e6/02 9:55:00 AM
Acguire Start Date/Time : 8/27/02 9:09:03 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 E R EE R A A PR E NN EYEEIESFECEEEEE A S S AR ERERRR RS RE SR X RS ERA R RS SR SRR R R ERE SR RRRYR S R

Nuclide

Activity 2-sigma MDA
Name (pCi/gram )} Error {(pti/gram )
U-238 Not Detected @ --~------- 6.05E-001
RA-226 1.52E+000 4.62E-001 6.13E-001
PB-214 6.24E-001 9 .25E-002 4 93E-002
BI-214 5.26E-001 B.EQ0E-002 4 .45E-002
PR-210 Not Detected  --------- 2.36B+001
TH-232 5.20E-001 2.58E-001 1.7cE-001
RA-228 €.84E-001 1.27E-001 9.73E-002
AC-228 &€.62E-001 1.28E-C01 8.79E-002
TH-228 3.88E-001 2.76E-001 4 25E-001
RA-224 6.56E-001 1.54E-001 7.61E-002
PR-212 &.54E-Q01 8.81E-002 3.33E-002
BI-212 5.90E-0D01 2.37E-001 3.22E-001
TL-208 5.26E-001 9.30E-002 6.93E-0Q02
U-235 1.71E-001 1.54E-001 1.58E-001
TH-231 Not Detected  --------- 2,.44E+000
PA-231 Not Dertected  --------- 1.16E+000
TH-227 Not Detected  --------- 3.03E-001
RR-223 Not Detected @ --------= 1.63E-001
RN-218 Not Detected  --------- 2.93E-001
PB-211 Not Detected @ -----~--- 6.54E-001
TL-207 Not Detected  -----=2--- 1.09E+001
AM-241 Not Detected - -=--—-c--- 3.62E-001
PU-239 Not Detected  --=-=-c--- 3.41E+002
NP-237 Not Detected  ~-+~--==-- 1.82E+000
PA-233 Not Detected  -=--=-=-=---- 4.64E-002
TH-229% Not Detected @ @ ~cmcc-a-- 2.02E-001



[Summary Report] - Sample ID:

Nuclide
Name

ND-147
NI-57
RU-103
RU-108
SB-122
SB-124
5B-1:5
SEN-113
SR-8%
TA-182
TA-183
TL-201
Y-8z

ZN-65
ZR -85

Activity
(pCi/gram )

Detected
Detected
Detected
Detected
Detected
Decected
Detected
Detected
Detected
Detected
Detected
Detected
Cetected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.53E+001
Detected
Decected
Detected
Detected
Detected
Detected
Detected
Detecced
Detecrced
Betected
Cetected
Detected
Detected
Deatected
Detected
Datected
Detected
Detected
detected
Detected

——

2-sigma
Error

. e = = e
v e = =

201139107

MDA
{pCi/gram )
2.78E-002
2.20E~-002
3.85E-002
1.94E-001
B.26E-002
2.37E-002
4.28E-002
1.93E-001
1.40E-0Q1
2.47E-002
2.50E-002
2.39E-002
Z.75E-0C2
1.82E-001
3.71E-002
2.38E-002
7.48BE-002
1.28E~-001
1.10E-001
£5.18E-002
E.Q0E-002
2.857E-002
2.42E-002
2.14E-Q02
2.31E-0G1
2.73E-002
Z2.84E-0072
2.62E-001
2.96E-002
1.35E-001
1.60E-001
5.52E-002
2.21E-002
2.19E-001
4 ,.40E-00Q2
2.22E-002
6.E6E-002
2.80E-002
2.80E-002
1.18E-00Q1
3.80E-002
1.88E-001
2.23E-002
8.16E-002
4.178-Cc02
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Sandia Naticnal Laboratories *
* Radiation Prctection Sample Diagnostics Program *
* 8/28/02 7:45:51 AM “ *
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L E R R EERE RS SRS S

* Analyzed by: EkL%L%? kl?’ X/28/02. Reviewed by:
LB EEE SRS S EREEEREEERESES I E TR EEEEREERAEE R R S EREEERSELXRE
Customer : SANDERS M (6135)

Customer Sample ID 059€97-003
Lab Sample 1D 20119105

Sample Description
Sample Quantity

6640/1078-DF1-BH3-5-DU
665.300 dgram

Sample Date/Time g/23/02 2:30:00 PM
Acquire Start Date/Time B/27/02 5:45:06 PM
Detector Name LARO2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
A AR IR KT AT AR AR R E R T AT ERT AR A ANTE ST AT AR AA TR AT A AR I AR AN AT e rhrhradhohedhrdn

Nuclide adctivity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
== J-238 Not Detected --------- 6.50E-001
RA-226 1.468E+000 4 .73E-001 6.36E-001
QPB-214 7.41E-001 1.10E-001 5.7BE-002
BI-214 6.06E-001 9.92E-002 5.10E-002
PBR-210 Not Detected  =-=-------- 2.45E+001
TH-232 5.05E-Q01 2.58E-001 1.96E-001
RA-228 S.04E-001 1.11E-0C1 1.21E-001
AC-228 Mot Detected --=------ 1.71E-00C1
TH-228 5.10E-001 3.88E-001 6.02E-001
RA-224 6.56E-001 1.57E-001 6.59E~-002
PB-212 6.1CE-001 9.12E-002 3.71E-002
BI-212 9.14E-001 2.83E-0C1 3.41E-001
TL,-208 4.97E-001 9.36E-G02 7.65E-002
U-235 Not Detected @ ~--v-v--- 2.1328-001
TH-231 Not Detected @ ----c-~--- 1.04E+4001
PA-231 Not Detected @ --------- 1.24E+000
TH-227 Not Detected  --=-=------ 2,.17E-001
RA-223 Not Detected W --------- 2.05E-001
RN-219 Not Detected  --------- 3.34E-001
FB-211 Not Detected @ ~--=-=----- 7.80E-001
TL-207 Not Detected  ~-------- 1.11E+001
AM-241 Not Detected ---~=---- 3.91E-001
PU-2385 Not Detected  --------- 3.82E+002
NP-237 Mot Detected  --------- 2.00E+000
PA-233 Not Detected  -~-------- 5.27B~-002
- Detected  =~---=----- 2.14E-001

i TH-229 Not




o

]
./
k’ [Summary Report] - Sample ID:

20118108

Nuclide Activity 2-sigma MDA

Name (pCifgTam } Error (pli/gram )
AG-108m Detected = «---ce-a- 3.28E-002
AG-110m Detected @ --------- 2.81E-0Q2
BA-133 Cetected @ --------- 4 ,39E-002
BE-7 Tetected W --c-c---- 2.18E-0D1
CD-115 Detected @ --------- 2.05E-041
Ce-138 Detected @ -—--cw----- 2.64E-0Q2
CE-141 Daetected - -—-cv----- 5.08E-002
CE~-144 Detected @ -—-c-e-wmw- 2.13E-001
CM-243 Detected @ -c-=c---- 1.45E-4301
CC-56 Detected @ ----c--u- 2.%91E-002
CO-57 Detected - --------= 2.7SE-002
Co-58 Detected --------- 2.64E-002
CO-60 Detected = ---=------ 2.53E-002
Cr-51 Detected @ --v--e-a-- 2.15E-001
CS8-134 Detected W -=-------- 4.22E-002
CS-137 Detected @ ------w--- 2.BO0BE-002
EU-152 Detected @ --c------ 8.14E-00Q2
EU-154 Detected W «nc--v-a- 1.51E-001
EU-155 Detected = -ec-c--=-- 1.158E-001
FE-59 Detected @ ----ce-ma- &.34E-002
Gl-153 Detected @ -=~--cw=-- B8.85E-002
HG-203 Detected @ ------=-- 2.78RE-002
I-131 Betected  ---=ecv-=-- 3.70E-002
IR-152 Detected  -—~-c-c-n-- 2.47E-Q002
K-40 1.31E+001 1.80E+0Q0 2.54E-Q01
M-E2 Detected  «c-—-ce--- 4,.51E-002
MN-E4 Detected -~--w-=--- A_00E~002
MO-99 Detected @ -=-w------ 5.37E-001
NR-22 Detected - -~-~----- 3.56E-002
NA-24 Deteczed W -~-v-c---- 2.76E+000
ND-147 Detected = -~----a-- 2.05E-001
NI-57 Deftected @ -~;-eve-=-- 1.64E-001
RU-103 Detected  -~-c-c-a-- 2.51E-002
RU-10¢ Detected = -~-c-wa-- 2.31E-0g1
SB--22 Detected @ -~-c-cw-a-- $.47E-00D2
SB-124 Detected  ~~--w---- 2.56E-002
SB-125 Detected  -—~-cceaoo &€.8%E-002
SN-113 Detected  -vccv-ec-n-- 2.21E-002
5kR-8% Detected @ -~-w-o---- 21,24E-002
TA-1822 Detected ~nec---ao- 1.25E-001
TA-1E3 Detected @ -~c------ 5.89E-001
TL-201 Detected @ -w------- 3.53E-001
Y-88 Detected @ ----c---. 2.13E-002
ZN-65 Detected W ~v-cw-oa-o-- 8.65E-002
ZR-385 Detected = --------- 4,97E-002
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* Sandia National Labeoratories *
R Radiation Protection Sample Diagnostica Program *
‘ 8/28/02 8:03:35 AM *
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w *

* Analyzed by: ExuﬁdL KLZ; %?z%?irz Reviewed by: %/ ﬁ’y *
IR S EEREEEE R SR ERE SN L EENIEEE R T RS E SR ER R R EEELEEEEEE 31 * b #***********

Customer SANDERS M (6135)
Customer Sample ID 059698-003
Lab Sample ID 20119108

Sample Description
Sample Quantity

6643/1120-DW1-BH1-8-5
€78.500 gram

Sample Date/Time 8/22/02 11:40:00 AM
Acquire Start Date/Time &/27/02 10:51:02 PM
Datector Name LABOZ

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Bither isotope may be overestimated.
T T S A R L E R R R R R E N RS IR R EREEEEE R AR AR ES AR RS AR EREL R RS AR RERERENERERESEREE 58]

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram }
U-23E Not Detected  --------- 6.68E-001
RA-226 1.55E+000 4 .65E-001 6.09E-001
PR~-214 5.82E-001 2.11E-002 5.94E-002
- BAL-214 S.66E-001 9.3%E-D02 5.00E-00Z
PB-210 Nok Detected --------- 2.61E+001
TH-232 €.93E-001 3.38E-001 2.02E-001
RA-228 6.17E-001 1.26E-001 1.22E-001
AC-228 6.30E-001 1.32E-001 1.08E-001
TH-228 68.7BE-001 3.48E-00C1 5.10E-001
RA-224 7.65E-001 1.77E-GD1 7.12E-002
PB-212 &£.41E-001 9.53E-002 3.9BE-002
BI-21z2 L.60E-001 2.39E-001 3.26E-001
TL-208 5.583E-001 1.068E-001 7.948E-002
U-23& Not Detected @ --------- 2.10E-001
TH-231 Not: Detected ---=----- 1.04E+001
Pa-231 Mot Detected - --------- 1.26E+000
TH-227 Not Detected  --------- 3.3ZE-001
RA-223 Nob Detected  --------- 2.27E-001
RN-219 Not Detected — -w----=--- 3.19E-001
PBE-211 Not Decected @ ---=------ 7.20E-001
TL-207 Not Detected  ----=--=- 1.12E+00)
AM-241 Not Petected  --------- 3.96E-001
PU-239 Not Detected --------- 3.89E+002
NP-237 Not Detected @ @ -----«---- 2.04E+000
PA-233 Not Detected @ ---«---w- 4,79E-002
TH-229% Not Detected —----e--- 2.23E-00%



[Summary Report] - Sample ID: 201195108
‘ Juclide Activity 2-sigma MDA
. Name (pCi/gram ) - Error {pCi/gram )

AG-108m Not Detected — --------- 3.36E-002
AG-110m Not Detected  -svcwoeo- 2.62E-002
3A-133 Not Detected  -----w--- 4.31E-002
gE-7 Not Detected — --<------ 2.21E-001
Ch-11% Not Detectedq = --------- 3.28E-~-001
CE-139 Mot Detected @ --v---.-- 2.64E-D02
CE-141 Not Detected  --=------- S.20E-DO2
CE-144 Not Detected — --u--o-_. 2.09E-001
CM-243 Kot Detected  ------a._- 1.54E-001
CG-56 Not Detected  -«---a--- 2.90E-002
Co-57 Not Detected @ @ -----—-_- 2.75E-0Q2
C0-58 Not Detected @ «-----o-_ Z2.958-002
CO-60 Not Detected W -—-----._- 2.21E~002
CR-51 Not Detected @ @ ~«------- Z2.33B-001
C5-134¢ Nct Detected  -—----o-.- 4 ,17E-002
C8-137 Not Detepred  ~oc-emc-a- 2.79E~-002
BU-152 Not Detected - --------- 8.23E~002
EU-154 Not Detected — -~----o--- 1.54E-001
EU-155 Not Detected W -----o--- 1.20E-001
FE-59 Not Detected @ --------. 6.25E~-002
GD-1%3 Not Detected @ -----c-.. 9.12B8-002
HG-203 Het Detected  ~—----o-oo 3.02E-D0O2
T-131 Not Decected  --------- 4,.10E-002
IR-19z Not Detecred  --------_ 2.38E-002
K-490 1.64E+001 2.22E+000 3.02E-001
MN-52 Not Detected  ---=-----. 4.70E-002
MN-E24 Not Detected @ -----w-a-- 3.06E-0Q2
MO-99 Net Detected W -—-v-o--. T7.47E-001
NA-22 Mot Detected  --w------ 3.53E-002
NA-24 WNot Detected  -----_.-- 1.3Q0E+001
ND-147 Not Detected — @ ------_-_. 2.37E-001
NI-&7 Not Detected @ -----_-_. 5.62E~002
RIF-103 Not Detscted @ --------. 2.70E~(0032
RU-10¢ Not Detected @ ------__. 2.36E-001
SB-122 Not Detected  -=------- 1.41E-001
SB-124 Not Detected = -----_--. 2.62E-002
SE-125 Not Detected = -~---we-o-- 7.12E-002
€N-113 Not Detected  ------__. 3.32E-0Q02
ER-85 Not Detected @ --------- 2.33B-002
TA-182 Not Detected m———————— 1.39E-D0Q1
Th-183 Not Detected W --wmeo-o_-. 7.15E-001
TL-201 Net Detected  ~-cweoooo £ ,.S55E-001
Y-828 JNob Detected  ~-c--o--. 2.34E-902
ZN-65 Nct Detected  --~----__. B.87E-002
ZR-95 Not Detected  -wc--_-_. 5.06E-002
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Customer : SANDERS M (6135)
Customer Sample ID 059659-003
Lab Sample ID 20119108

6643/1120-DW1-BH1-13-8
672.600 gram
8/22/02 12:05:00 PM

Sample Description
Sample Quantity
Sample Date/Time

Acguire Start Date/Time 8/28/02 12:33:12 AM
Detector Name LABO2
Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
I E AR E R AR ERE R RS R ES SRS SRR EREEE SR ESEERERERERER LR EREEE R SR EEESESEEEESEESEEE]

Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error {pCi/gram )
U-238 Nct Detected  --=------- 6.76E-001
RA-226 1.57E+000 4 . 98E-001 6&.68E-001
PR-214 6.31E-001 9,864E-002 5.75E-002
:f}214 5.32E-001 B.SSE-002 5.33E-002
210 Not Detected @ --------- 2.60BE+001
TH-232 5.78E-001 2.84E-001 1.87E-001
RA-228 7.00E-Q001 1.37E-001 1.20E-001
AC-228 5.28E-001 1.18E-001 1.06E-001
TH-228 7.71E-GQ1 4 18E-001 6,22E-0C1
RA-224 7.98E-001 1.84E-001 8,.27E-002
PE-212 6£.64E-001 9.85E-002 3.75E-002
BI-212 §.36E-001 2.64E-001 3.1BE-0G1
TL-208 5.62E-001 1.15E-001 1.16E-001
U-~-235 1.57E-001 1.66E-C01 2.13E-001
TH-231 5.69%E+000 4.91E+000 1.07E+001
PA-231 Not Detected @ --------- 1.27E+000
TH-227 Not Destected @ --------- 3.28E-001
RA-223 Not Detected @ -~---«---- 2.26E-001
RN-219 Mot Detected @ --------- 3.27E-001
PB-211 Not. Detected @ --------- 7.32E-001
TL-207 Not Detected @ --------- 1.10E+001
AM-241 Not Detected  --------- 3.98E-C01
PU-239% Not Detected  --------- 3.87E+002
Nb-237 Not Detected @ --=------ 1.99E+000
PA-233 Not Detected  --------- 5.13E-002
- Detected  ----=---- 2.18E-001

; 229 Not



[Summary Report] - Sample ID: 20119109
Mima] ide Activity 2-sigma MDA
‘:Tie (pCi/gram ) Error {(pCi/gram )
AG-108m Not Detected @ --------- 3.29E-002
AG-11Cm Not Detected  =~-----~--- 2.53E-002
BA-133 Not Detected  ------=--- 4 .03E-002
BE-7 Net Detected  --~------ 2.26E-001
CD-115 Not Detected  --------- 3.19E-001
CE-1389 Not Detected  --------- 2.69E-002
CE-141 Not Detected  --=----=-- 5.228-002
CE-1424 Not Detected  --------- Z2.16E-G01
CM-242 Not Detected - ------=-~- 1.56E~-001
CO-56 Not Detected @ -=-------- 2.94E-002
CO-57 Not Detected @ --------- 2.76E-002
CO-58 Not Detected  -—=---=----- 3.11E-002
CO-60 Not Detected — --------- 3.12E-002
CRrR-51 Not Detected  --------- 2.23E-001
CS-134 Not Detected  --------- 4,.158-002
C5-137 Not Detected  --------- 2.76E-002
EU-152 Not Detected --------- §.22E-002
EU-154 Not Detected @ --------- 1.51E-001
EU-15¢& Not Detected @ -----~--- 1.21E-001
FE-59 Not Detected @ --------- 6.41E-002
GD-153 Not Detected @ ------=--- 8.98E-002
HG-203 Nct Detected @ -=------- 3.04E-002
I-131 Not Detected  ----w---- 3.95E-002
192 No< Detected @ --------- 2.47E-002
o 1.65E+001 2.24B+000 2.657E-001
MN-52 Not Detected  --------- 5.33E-002
MN-54 Not Detected  --------- 3.12E-002
MO-89¢9 Not Detected @ --------- 8.16E-001
NA-22 Not Detected @ --------- 3,51E~-002
NA-24 Not Detected @ ~-=------- 1.37E+001
ND-147 Mot Detected @ --------- 2.38E-001
NI-57 Not Detected @ --------- 5E.74E-0D1
RU-103 Not Detected  ~-------- 2.66E-002
RU-106 Not Detected  --------- 2.27E-001
SB-122 Not Detected @ ---~----- 1.38E-Q01
SB-124 Not Detected @ ---w----- 2.51E-002
SB-125 Not Cetected @ -~w-=----- 6€.80E~-002
SN-113 Not Detected @ ---=----- 3.29E-Q02
SR-85 Not Detected @ -=--=----- 3.24E-0Q00Z2
TA-182 Not Detected  ---~----- 1.38E~-001
TA-183 Not Detected @ @ --==----- 7.24E~-001
TL-201 Not Detected @ ---~----- 5.14E-001
Y-88 Not Detected W ---~----- 2.48E~002
ZN-65 Not Detected @ --------- 9 .43E-002
ZR-95 Not Detected - -~---~----- 4,78E-002

v

o
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— Radiation Frotection Sample Diagnostics Program *
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* Analyzed by: ' 312%/02 Reviewed by: -zﬁé%ifg e *
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Customer SANDERS M (6135)
Customer Sample ID 059700-003
Lab Sample ID 20112110

Sample Description
Sample Quantity
Sample Date/Time 8/23/02 8:40:00 AM
Acquire Start Date/Time 8/28/02 2:15:10 AM
Detector Name : LABO2
Elapsed Live/Real Time 6000 /

6643/1079-DF1-BH2-11-8
657.200 gram

6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
(22 R SR ESERE RS S ERRREEEESEER SR RER L ERSsR SRR R AREERR AR EREERESERSE R FEEIESTEEETEXS

Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error {pCi/gram )
u-238 Not Detected  ---—------ 7.08E-001
RA-2286 1.40E+QQ0Q 5.09E-001 7.14E-001
PB-214 6.31E-001 9.75E-002 6€.12E-002
- BI-214 5.11E-001 B8.82E-002 5.62E-002
PB-210 Not Detected  --------- 2.87E+001
TH-232 7.05E-001 3.36E-001 1.83E-001
RA-228 &€ .B4E-Q0CL 1.34E-001 1.09E~-001
AC-228 7.048-001 1.39E-001 9.78E-002
TH-228 7.72E-001 4.50E-001 6.80E-001
RA-224 7.40E-001 1.71E-001 5.B4E-002
PB-212 7.08E-001 1.04E-001 3.85E-002
BI-212 8.36E-001 Z2.91E-001 3.76E-001
TL-208 5.B1E-001 1.06E-001 8.28BE-002
U-235 Not Detected  --------- 2.17E-002
TH-231 Not Detected @ ------~w- 1.06E+001
PA-231 Not Dstected @ ----w---- 1.29E+00Q0
TH-227 Not Detected — ~-~-----«- 3.48E-001
RA-223 Not Detected @ -------=-- 2.25E-001
RN-219 2.48E-0C1 2.75E-001 3.28BE-001
PB-211 Not Detected  --------- 7.05E-001
TL-207 Not Detected W -----=---- 1.23E+001
AM-241 Not Decected  --------- 4.06E-001
FPU-239 Not Detected --------- 4.08E+002
NP-237 Not Detected --------- 2.10E+000
PA-233 Not Detected @ - —------- 4.98E-002
TH~223 Not Detected --------- 2.25%E-001



- {Summary Report] - Sample ID: : 20119110

Mucl ide

Activicy 2-3igma MDA

Name (pCifgram )} Error {pCifgram |
AG-10Bm Not Detected @ --w---w.- 3.45E-002
AG-11Dm Wot Detected  —------.- 2.66E-002
BA-133 Not Detected @ @ --w------ 4.20E-002
Bg-7 Not Detected — @ -~------.- 2.29E-03Q1
CD-115% Not Detected @~ @ ----~--u- Z2.65E-001
CE-138% Nct Detected  --—--ao.- 4.74E-002
CE-1e1 Not Detecred — --------.- 5.16E-0D02
CE-l44 Not [Dekected W ----ao-o_ 2.17E-001
CM-243 Not Detected @ --------- 1.81E-0C1
{C-56 Net Detected  ~--c--oc-u- 3.07E-0C02
Co0-57 Kot Detected @ @ =-------.- 2.B7E-0Q2
Co-58 Not Detected ----o-—-- 2.86E-002
Co-60 Not Detected  -«---o-_- 3.50E-002
CR-51 Not Detected W -~----u-_- 2.30=2-001
Cs-134 Not Detected  -~-----.. 4.15E-002
cg-1237 Not Detected  ----canao- 2_90E-0D02
EU-152 Not Detected W -~------- £.65E-002
EU-154 Not Detected  -~--_ oo 1.61E-001
EG-153 Naot Detected  -~--c--o-- 1.26E~-001
FE-59 Not Detected W -~--cc--u- 6.47E-002
GD-152 Not Detected @ ----c---_ 89.32E-002
HG-203 Not Detected — ~c-ccoaao- 3.13E-002
I-131 Not Detected — --w-ceonn- 3.99E-002
T IR-192 Not Detected @ -w--_-___ 2.52E-0D2
K-40 1.55E+001 2.10F+000 2.54E-001
V MN-52 Not Detected W -------.- 4.62E-Q02
MMN-S4 Not Detected W @ ~-—--ce--_- 2.99E-002
MO-99 Not Detected @ --------- 65.65E-001
NA-22 Not Detected  ---ceo-o- 3.65E-002
KNA-24 Not Detected — ----_.-__ 5.58E+0Q0
ND-147 Not Derected W =~--a----- 2.25E-001
NI-57 Not Detected  -—-w---ao- 2.65E-001
RL-103 Mot Decected  --c---eomo- Z2_.62E-002
RU-1086 Not Detected  —----c--.. 2.44E-001
SBp-122 Not Detected  ----c--.. 1.17E-002
SB-124 Not Detected  —---cw-eaa 2.65E-002
8B-125% Mot Datected W -------__ 7.54E-002
EN-113 Not Detected I 3.32E-002
SR-85 Not Detegted — ------~_- 3.46E-Q02
TA-182 HNot Detected W «-w-o-.._- 1.38E-001
TA-183 Not Detected — -------_- 5.54E-DD1
TL-201 Not Detected  -—-----__ 4,32E-001
Y-£8 Not Jetected W ~cc-o-_oa_- 2.44%-002
ZN- 65 Not Detected @ ------a-- S.33E-002
ZR-95 Not Detected e - 5.12E-002



(EE SRS AR AR EAE R AL TR AR SRS LR RS RSl R L R R E R RS E Y

R fandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
| 8/27/02 12:56:26 PM .

LA S S ESE SRS ESERE SRR LRSS ER LI ESEEREEE RS ETEEEEE TR SUE TR R T R R S )

* N *
. 2 . :

* Aralyzed by: 6%£m gil 'gfaﬁVGEk Reviewed by: f%?fﬁg/f *

SRR E RS R EEE R EEEEE LR A x T hdhkk ko k ko ko k koo k oW ok kW R R X SR EELSSEE SRS XX

Justomer SANDERS M {51.35)
Customer Sample ID 059701-003
Lab Sample ID 20112111

Sample Description
Sample Quantity 791.300 gram

Sample Date/Time : 8/23/02 8:55:00 AM
Acquire Start Date/Time : 8/27/02 11:16:12 AM

6643/1079-DF1-BH2-16-8

Detector Name : LABCL
Elapsed Live/Real Time : €C00 / 6002 seconds
Corments : *

11-235/Ra-22€ peaks not resolved. Either i=sotope may be oversstimated.
R X R RS L R R R RS LS E SR F RS E NS R R R RS AR R RS2 ER SRS AR AR EFELEEEEELEERE S 8ET

Nuclice Activity i-sigma MDA
Name {pCijfgram } Error {pCi/gram )}
U-228 Not Detected ~---we--- 4.53E-0D1
RA-226 1.77E+4000 5.37E-001 7.10E-001
FB~214 6£.10E-Q001 9,.70E-002 6.46E-002
T OBRI-214 5.21E-001 9,14E-0C2 S.73E-002
A {93-210 Not Letected  --------- 8.46E+000
TH-232 E.59E-00L 2.78E-00% 1.87E-001
Rh-228 5.32E-001 1.51E-001 1.68E-001
AC-228 Not Detected  ----co~-- 1.89E-001
TH-228 5.20E-001 1.95E-001 4 ,21E-001
RA-224 7.06E-001 1.78E-001 §.04E-0C02
PER-212 5 .B4E-001 B.84E-002 3.52E-0C2
BRIr-21z &.04E-0D1 2.85E-C01 3.99E-001
TL-208 4 .54E-001 9.22E-00%2 8.09E-0Q02
U-235 Not Detected @ --------- 1.80E-051
TH-231 Not Detected  ~----- -—-- 5.98E+0300
PL-251 Not Detected e 1.27E+CQC
TH-227 Not Detected @ ----c---- 1. 01E-C02
RA-2Z32 Not Dekected  -v--eoo--- 1.29E-301
RN-215 Nct Deteckted ---c-vc--- 3.5%4E-Q01
?B-211 Not Detected W --------- 7.98E-00%
TL-207 Nct Detected --------- 1.32E+Q01
AM-241 Not Detected @ -=~---ce--- 1.5%E-001
BPyJ-239 Not Detected @ -~----- --- 3.268+002
NP-237 Not Detected @ --—------- 1.785E+000
PAh-233 Not Detected  -—--=--_-=- E.33E-002
TH-2289 Not Detected  -~=w--cow-- 1.74E-001



o [Bummary Report]

a4

v

-

Auclide
Name
AG~108m
AG-110m
BA-133
BE-7
Co-115
CE-139
CE-~141
CE-144
CHM-243
C0-55
CQO-57
CO-58
CO-&0
CR-51
C8-134a
CsS-137
EU-152
EU-154
EU-155
FE-59
GD-1£13
HG-202
IT-131
IR-152
XK-4¢
MN-52
MN-54

Activity

{pCi/gram }
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detecied
Not Detected
Not Detected
Not Detected
Not Detected
Not BDekected
No: Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detacted
Not Detected
Not Detected
Not Detecked
Net Detected
Nct Detected
Not Detected
Nor Detercted
1.36E+0021

Nek Detected
1 00E-002

- Sample ID:

2-gigma
BError

20119111

MO-59
NA-22
NA-24
ND-147
NI-57
RU-163
RU-108
SB-122
5B-124
5B-125
5N-113
SR-&5
TA-182
TA-183
TL-201
Y-88
ZN-8B5
ZR-85

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dekected
Not Detected
Mot Dekezted
Not Detected
HNot Detected
Not Detected
Not Detected
Not Detected
Not Detecced
Not Detecred
Not Detected
Not Detected

. e ety ===

MDa

{pCi/gram )

Bl T A T .

2.34E-001
2.13E-001
2.33E-0062
¢.28E-002
1.84E-001
1.36E-001
3.14E-002
2.20E-002
3.22E-002
31.7%E-002
2.39E-001
4.24E-002
3.04E-002
6.57E-002
1.80E-001
1.02E-001
7.62E-0Q02
5.74E-0Q02
2.53EB-002
3.58E-002
2.68E-002
3.02E-001
5.12E-002

1.T2E-~002 A7 pergWEDs

6.4%E~01
4.30B-002
3.14E+000
2.44E-001
3.17E~001
2.78E-QC2
2.65E~001
1.08E~0Q01
2.70E-002
7.BBE~002
3.48E~002
3.41E-002
1.568~001
2.37E-001
1.87E-001
3.14E-002
1.08E~001
5.82E-002

AR EbTAS.
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Customer SANDERS M (6135}
Customer Sample ID 059702-003
Lab Sample ID 20119112

Semple Descriptiorn
Sample Quantity
Sample Date/Time B/23/02 9:50:00 AM
Azguire Start Date/Time B/27/02 12:58:31 PM
Detector Name : LABOZ
Elapsed Live/Real Time 6000 /

6643/1079-DF1-BH3-11-8
675.800 gram

6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
I XX EZ EEE S EEFEEEE LR RS R R SR EEENLEE S LSS AR LA S LSRR LR AR R R R L ERRRESEREREEEREESESEEEESTE

Nuclide Acrivity 2-gigma MDA
Name (pCi/fgram ) Error {pCi/gram )
J-238 Not Detected  --------- S.03E-D01
RA-226 1.70E+000 5.65E-001 7.66B-001
PB-214 S.65E-001 S.20E-002 6.0QE-002
T BI-214 5.76E-001 1.02E-001 6.28K-0C2
JPE—z'_D Not Detected - -—-=m-=--- g8.66E+000
TH-232 7.1CE-CO1 3.37E-001 1.70E-001
RA-228 5.56E-001 1.28E-Q01 1.73E-001
AC-2218 & .00E-001 1.3BE-001 1.17E-0D1
TH-228 5.61E-20Q1 2.18E-001 4 58E-001
KA-224 £.%8E-001 1.90E-001 1.17E-C01
PB-212 6.687E-001 1.01E-001 3 .85E-00Q02
BI-212 5.589E-001 2.83=2-001 4 . 11E-001
TL-208 5.92E-001 1.15E-001 9.33E-0Q02
U-235 Not Detected  --------- 2.03E-001
TH-231 Not Detected  -~-------- 6.86E+000
PA-231 Not Deteckted @ ~-------- 1.468+00D
TH-227 Not Detected @ ---=-~--- 3.39E-001
RA-223 Not Detected @ -~-------- 1.43E-001
KN-219 Not Detected --=-n---- 4. 06E-001
FB~211 Not Detected  --------- §.8B9E-001
TL-207 Mot Detected  --------- 1.54E+001
AM-241 Not Detected  ---=--=---- 1.78E-001
PU-23%9 Not Detected  -----=---- 3.52E+Q02
Np-237 Not Detected  -~«--ew-=-- 1.95E+00Q0
PR-232 Not Detected @ --------- 5.63E-002
TH-228 Not Detected --------- 1.8%E-001




o [Summary Report] - Sample ID: 20119112

Juclide Activity 2-sigma MDA
Name {(pCi/gram ) Error {pCi/gram )
A3E~-10Bm Mot Detected  --—-ooo___ 4 .33E-002
AG-110m Not Detected W ----o-o-- 3.19E-002
Ba-133 Not Detected — ---c----- 4.36E-002
BE-7 Not Detected W --—-c----- 2.61E-001
CD-115 Not Detected @ @ --c-o---- 2.478-001
CE-13% Not Detectsd @ -----o_-. 2.548-002
CE-141 Not Detected @ ------ --- 4.82E-002
CE-144 Not Detected — - -----_-- 1.98E-001
CM-243 Not Detected — @ -~-a---_.__ 1.79E-001
CQ-55 Not Detected @ --------- 3.85E-002
CC-57 Not Detected W --a-c----- 2.82E-D02
CO-58 Not Detected  ~---a--a-- 3.36E-002
CO-60 Not Detected --------- 4. 19E-002
CR-51 Nt Detected  -----o---- 2.687E-001
C5-124 Not Detected  --~-—---o 4 .85E-002
C5-137 Not Destected . ~-------- 3.67E-0Q02
EU-152 Not Deterted  --w--c---o 7.52E-002
EU-154 Not Detected  -----o--oo 2.01E~-Q01
EU-155% Not Detected --v------ 1.14E-Q0Q1
FE-585 Not Detected  --w---.-- 5.32B-002
GD-153 Not Detected ™ --o---_ e €.76E-002
HG-203 Not Detected @ @ --«--- -- 1.40B-0062
I-131 Not Detected W --weceaa-. 1.8BE-002

”m IR-192 Not Detected — @ ----a-___ 2.83E-002
K-40 L.52E+001 2.138+000 3.28E-001
MN-52 No:z Detected  -—---o-_-__ 6.C7E-DODZ
MN-54 Not Detected @ ~----a--- 3.77E-002
MO-59 Not Detected W ------.-- 7.77E-001
NA-22 Not Detected —— - e - 5.05E-002
NA-24 Not Detected - -----~-.-- 4.02E+00C0
ND-147 Not Detected @ -—----wo--- 2.73E-0D1
NI-57 Not Detected W -—-cece-ao-. 3.68E-001
RU-1C3 Not Detected @ ------.-- 3.16E-002
EU-106 Not Detected — ----oo___ 2.92E-001
SB-122 Not Detected = 1.14E-001
SBE-124 Mot Detected @ -----ceco-- 3.13E-002
SB-125 Hct Detected W ~-c-o-eo.- 8.7%E-~D02
SN-113 Not Detected  —-ca-oao-- 3.83E-~002
SR-55 Not Detected — ----c-w--_ 4 . 02E-002
TA-182 Not Detected @ ------___ 1.76E-001
TA-183 NHot Detected  ----cao-- 2.618-002
TL-201 Net Detected  -~---c-o--- 2.14E-001
Y-g8 Not Detected @ -—----c--- 3.37E-002
ZN-65 Not Detected i e 1.18E-001
ZR-95 Mot Detected  --------- 6.54E~0G2
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*

" *
* analyzed by: 3( 5o Reviewed by: gt}?ﬂﬁ% *
LR AR SR A S MRS EEEREESES] LR R AL EE S LEEE IR R SRS EEEEE S EE S Ll R TR R R
Customer SANDERS M (&813%5)
Customer Sample ID C59703-003
Lab Sample ID 20119113

Sample Description 6E643/107%-DF1-BH3-16-5

Sample Quanticy 715.800 gram

Sample Date/Time B/23/02 1C:05:00 AM
Acguire Start Date/Time : 8/27/02 2:40:53 EM
Cetector Name LABO1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments :

U-235/Ra-225 peaks not resclved. Either isotope may be cverestimated.
dkkkkhkdk Ak xR kAR AT hhkhdr bk kbbb drdbdrdhdbdd b hdododeddodhbddddddidiy

Nuclide

hctivity 2-sigma MDA
Name (pCi/gram ) Error (pCi/fgram )
J-238 Not Detecked  ---=---=--- 4.B89E~001
RA-226 1.05E+000 5.00E-001 7.38%E-001
PB-214 5.57E-00L 1.37E-001 1.0BE-CD1
. BI-214 4.73E-001 8.92E-0D2 &.B0E-0Q02
‘.) PR-210 Not Detected ----=~---- 8.22E4000
TH-232 6.34E-001 1.¢08E-001 1.82E-001
RA-228 6.985-001 1.5ZE-G01 1.50E-Q01
AC-228 Hot Detected ~-~------- 2.08E-001
TE-228 6.63E-001 2.21E-001 4 . 24E-001
Fa-224 &.14E-001 1.70E-001 1.08E-001
PR-212 S5.8B3E-001 B.98BE-C02 3.64E-002
BI-212 6.26E-001 3.04E-001 4 .28E-001
TL-2Q8 5.11LE-001 1.01E-001 8.48E-0QD2
U-235 Not Detected  --------- 1.93E-0Q1
TH-231 Not Detected  ~=-------- 6.11E+QQ0C
PR-231 Not Detected ~---=----- 1.37E+00C
TH-227 Not Detected --------- 31.14E-001
RA-223 Not Detecteld ~-c------- 1.35E-001
RN-21%9 Not Detected @ ----=----- 3.87E-001
FB-21il Not Detectked  -~==------ 8.52E-001
TL-207 Not Dertected  --------- 1.49E+001
AM-241 Not Detected @ -~=------= 1.69E-001
PU-239 Not Detected @ --------- 3.45E+002
NpP-237 Not Detegted W ~-------- 1.79E+000
PA-233 Not Detected  ---c----- 5.47E-002
TH-229 Nct Detected  -—-------- 1.50E-001




== [Summary Report] - Sample ID: 20119113
hhfﬁuclide Activity 2-sigma MDA
Name {pCi/gram ) Errcr {pCi/gram )

AG-108m Not DBetected  ------_-. 4.31E~-002
AGZ-110m Not Detected  ------ --- 2.73E-002
BA-133 Not Detected — @ -------_- 4.16E~-002
RE-7 Not Detected @ -~-----_-- 2.46E-001
CD-118 Not Detected — ---c-e-o-_ 2.36E-001
CE-13% Not Detected  ---c---_-- 2.51E-002
CE-141 Not Detected  -----o_-_ 4 .S18-002
CE-144 Not Detected  ------.-- 1.90E-001
CM-243 Not Detected — -----____ 1.68E-001
CC-5¢6 Not Detected — -—-----_-- 3.42E-002
CG-57 Not Detected @ -----~-.-- Z.35E-002
CO-58 Not Detected — -----=-a- 3.38E-002
Co-60 Not Detected  -----c-o--- 4. 23E-002
CR-51 Not Detected W ------~_-. 2.43E-0C1
£85-134 Not Detected @ -—-s-caa-- 4.4782~-002
C8-137 Not Detected @ -----w.-- 3.21E-002
EU-152 Not Detected @ ------___ 7.01B-002
EU-154 Not Detected — --------- 1.97E-001
EU-15g Not Detected  ------_.- 1.06E-~-001
FE-58 Hot Detected  -w---mo-- 8.44E-G02
GD-153 Not Detected @ --------- £.31E-00Q2
HG-203 Not Detected @ -~----o-- 3.17E~002
. I-131 Not Detected — --------- 2.80E~002
' IR-192 Nct Detecked  -------__ 2.73E-002
V K-40 1.49E+001 2.088+000 3.23E-D01
MN-52 Not Detected W ----c-oc-- 5.138-002
MN-54 Not Detected ™ -----_o-- 3.5%E-002
MO-929 Not Detected  -----__.- T.72E-001
NA-22 Not Detectad @ --------- 4. .72E-002
NA-24 Not Detected @ -—----____ 4.06E+000
ND-147 Not Detected  —--c-oea-oa 2.67E-001
NI-5% Not Detected  -----__-. 2.88E-001
RU-103 Not Detected  --~----_--. 2.80E-002
RU~106 Not. Detected  -~---..--. 2.91E-0Q01
2B-122 Not Detected W -—moeowaoo 1.20E-001
SB-124 Not Detected — @ «----__.-. 2.89E-002
SB-1285 Not Detected  ----- ———- 8.36E-0Q02
SN-1173 Not Detected W ~----_oao 3.6BE-002
SR-BS Neot Detected @ -~-c--cwa-- 3.73E-002
TA-182 Kot Detected W —--n--___ 1.65E-001
TA-183 Not Detected — -----____ 2.57E-00Q01
TL-201 Not Detected W ~w----oao Z2.02E-0Q1
Y-588 Not DPetected  -~---ao-o 3.02E-002
ZN-65 Not Detected — -~----_-. 1.08E-001
ZR-85% Not Detected @ ------_-. 6.07E-002
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* Analyzed by: 7//2 /ﬁ" Reviewed by: %&kﬁ e *
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> Sandia National Laboratories *
Radiation Protecticn Sample Diagnostics Program *
B/27/02 5:03:25 PM *

Customer : SANDERS M {(6135)
Customer Sample ID 055705-003
Lab Sample 1D : 20129114

Sample Description 6644/1080-DF1-BH1-5-5

Sample Quantity 6§91.900 gram
Sample Date/Time : Bfze/02 11:25:00 AM
Acguire Start Date/Time : B/27/02 4:23:11 PM

Detector Name : LAROL

Elapsed Live/Real Time £000 / 6002 seconds

Comments

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
EF A RN RE RS EE R RS EEE NI E LR R ERE S AR S A SRS ENFESEREFERERELERER LR ER R LR RREEEEEEENEE

Nuclide Activity 2-sigma M3A
Name {pCifgram } Error (pCi/gram }
U-238 Not Detected --------- 5.26E-001
RA-2286 1.75E+004 5.68E-001 7.6BE-001
‘PB-214 6.84E-001 1.05E-0Q01 6.76E-002
A BI-214 5.85E-001 1.02E-001 5.92E-002
\—i DB-210 Mot Detected  --------- g.87E+0Q0
TH-232 7.16E-001 2.45E-001 1.98E-001
RA-228 6.252-001 1.43E-Q01 1.4BE-001
AC-~228 6.16E-001 1.35E-001 1.04E-001
TH-~228 5.50E-001 2.17E-001 4.79E-~001
RA~224 7.7QE-001 1.98E-001 9. 3I0E-Q02
PE-212 T.39E-Q01 1.11E-001 3.BSE-002
BI-212 8.39E-001 3.17E-001 4.10B-0G1
TL-208 £.31E-001 1.2CE-C01 9.60E-002
U-235 Not Detected @ ~-------- 2.00E-0G1
TH-231 Not Detected  --~------ 6 .50E4000
PA-231 WNcot Detected --------- 1.45E4+000
TH-227 Not Detected @ ~-------- 3.45E-001
Rr-223 Not Detected  -------—-- 1.13E-CQO1
RN-219 Not Detected — --------- 3.74E-00Q1
PB-211 Not Detected W --------- B.E4E-D01
TL-207 Not Detected -----=---- 1.52E+Q01
AM-241 Not Detected  --------- 1.72E-001
PU-239 "Not Detected~-------- 3.62E+002
Np-237 Not Detected  ~----=---- 1.92E+000
Ph-233 Not Detected  -~-----~--- 5.84E-002
TH-229 Not Detescted - --------- 2.03E-001



[Summary Report] - Sample ID:

welide
Name

- —— e —.

CE-144
CM-243
Co-56
C0-57
CO-58
CO-60
CR-51
C5-134
C5-137
EU-152
EU-154
EU-155%
FE-58
GDh-153
HG-203
I-131

“j,l(ﬁ-lg:z
Jk-40

o’

MN-52
MN-54
MO-99%
NA-22
NA-24
NG-.47
NI-57
RU-103
KU-10s8
SB-122
5B-124
5B-125
SN-113
SR-B5
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95%

Activity
(pCi/gram }

Not
Hot
Not
Hot
Not
Not
Not
Noft
Mot
Not
Not
Not
Not
Not
Not
Not
Not
Net
Nct
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Petected
Detected
Detected
Detected
Detected
Detected
Petected
Detected
Detected
Detected
Detected
Detected
Dekected
Letected
Detected
Detected
Detected

1.525-00C

Detected
Detected
Detected
Dekected
Detected
Detected
Detected
Detected
Detected
Detectad
Detected
Detected
Detected
Letected
Deteaected
Detected
Detected
Detected
Detectead
Petected

2-sigma
Error

20119114

MDA

(pCi/gram )

%.37E-002
3.20E-002
4.45E-0G2
2.58E-001
1.00E-00Q1
2.55E-p02
4,55E-002
2.01E-001
1.82E-001
1.70E-002
2.47E-002
3.32E-Q02
4.12E-002
2.45E-Q0C1
4.87E-QC2
3.59E-qg02
7.42E-002
2.02E-001
1.1eE-001
g8.1BE-002
&,.85E-002
3.38E-p02
2.9DE-Q02
2.80E-00C2
3.18E-001
4.28E-002
3.88E-002
3.67E-001
4.85E-002
1.48E-0D1
2.23E-001
1.02E-001
3.11E-002
2.94E-001
5.852E-002
3.08E-002
2.27E-002
3.53E-002
3.82E-002
1.77E-001
L. T4E-0Q01
1.09E-~Q01
3.48E-002
1.17E-001
5.98E-{02
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *

‘ / 8/27/02 7:45:43 PM *
: *
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N
/gl 9'//50/‘ Reviewed by: 6%/&7 *
LR R R R R E R R R RS RS EEEE SRS EERE &KX > W * R EREEEREE S & & &K X7

e

Je

* Anaiyzed by:
IEEEEEEEE L EEEEEES
Cusktomer

Customer Sample ID
L.ab Sample ID

SANDERS M (6135) —
059706-003
20119115

Sample Description
Sample Quanktity 785.9C0 gram
Sample Date/Time : 8/26/02 11:40:00 AM
Acquire Start Date/Time : 8/27/02 6:05:30 PM
Detector Name : LABO1
Elapsed Live/Real Time €000 /

A644/1080-DF1-BH1-10-8

6002 seconds

Comments:

J-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
Mk E R R A AR E A AR R AR AR A A A A AR R AR AT AR AT AT R AT A T AR T I AR R AR AR A Ak R A F AT R R RN AR

Nuclide

Activity 2-sigma MDA

Name {(pCi/gram ) Error {(pCi/gram |
U-238 Not Detected @ —--------- 4.47E-001
RA-226 1.232+000 4 ,81E-001 6.85E-001
PB-214 5.47E-001 8.78E-002 5.81E-002
em. BLT-214 5.12E-0D1 9, 03E-002 5.46E-002
’PB—Z:O Net Detected --------- T.6TE+00D
TH-232 5.69E-001 2.772-001 1.56E-001
Rp-228 3.67E-001 1.32E-001 1.687E-001
AC-228 5.60E-001 1.20E-001 8§ .B8E-002
TH-228 5.59E-001 1.98E-001 3.97E-001
RA-224 5.34E-001 1.48E-001 8.65E-002
PB-212 4.92E-001 7.57E-002 31,.%93E-002
BI-212 4 ,75E~-001 2.51E-QC1 3.60E-001
TL-208 3.95E-001 8.31E-0QC2 7.46E-002
J-235 T7.77TE-G02 1.51E~001 1.77E-0C1
TH-231 Not Detected @ --------- 5.95E+000
PA-231 Mot Detected @ @ --------- 1.23E+0Q0
TH-227 Not Detected  --------- 2.81E-001
RA-223 Not Detected  --------- 1.06E-0Q1
RN-2189 Not Detected  --------- 3.33E-Q0C1
PBE-211 Not Detected  -=--=-=----- 7.51E-QQ1
TL-207 Not Detected @ «-------- 1.37E+0C1
AM-241 Not Detected @ -—--eae---- 1.46E-001
PU-238 Not Petegcted @ «---=----- 3.17E+002
NP-237 Not Detected @ «-------- 1.67E+000
PA-233 Not Detected @ --------- 5.10E-0Q2
TH-229 Not Detected  w-=~vn---- 1.71E-001



77 [Summary Report] - Sample ID: 20119115
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

AG-108m Not Detected @ -—~-----.. 3.82E-002
AG-110m Not Detected W -~-----.. 2.54E-002
BA-123 Hot Petected  -v--ceooo 3.8%E-002
EE-7 Not Detected @ -~v---—--. 2.22E-00C1
Ch-115 Not Detected — ---w-—--- 8.90E-0(2
CE-139 Not Detected  -—-c--o--__ 2.23E-002
CE-141 Not Detected @ -—---e--__ 3.92E-002
CE-144 Not Detected  ---o--o-__ 1.T73E-001
CM-243 Not. Detected @ @ ~------__ 1.B6F-Q001
Co-5¢6 Not Detected @ --------- 3.20E-QDn2
Co-57 Not Detected  --------- 2.1BE-002
cC-58 Not Detected  --------- 3.18E-002
CO-60 Not Detecrted  -—-c-ccwe-. 3.2%E-002
CR-51 Not Detected  -—-------. Z.02E-001
C8-134 Not Detected @ —-------o. 4.268-3¢02
C5-137 Not Detected —-————— e 2.88E-DD2
EU-152 Not Detected @ —-------_ &.5%E-Q002
EU-154 Not Cetected — @ -—---c--cao- 1.76E-001
EU-3155 Not Detected @ —-—----_. 9.80E-002
FE-59 Not Derected W -—---woa-_ 7.62E-002
GL-153 Not Detected — --------- 5.76E-002
HG-203 Not Detected W @ ------a_-- 2.7T6E-DO2
w I-1731 Net Detected ——----aoo 2.74E-0Q02
, IR-192 Not Detected @ @-—-----~-- 2.32E-002
U K-40 1.43E+00L 1.98E+000 2.46E-001
MN-52 Not Detected = ~-------_ 3.8%E-002
MN-54 Not Detected  -—=comwe--— 3.18E-002
MO-9¢9 Not Detected = --v------ 3.24E-0901
NA-22 Not Detected  ---=---o-- 4.12E-00Q2
NL-24 Not Dektected  ---~----- 1.46E-001
ND-147 Not Detected - —-----o-- 1.87E-001
NI-57 NoL Detected @ -~--a----- 8.75E-0C2
RU-102 Not Detected W ---ew-o-o_- 2.B6EE-002
RU-~106 Not Detected  ---n--o-- 2.43E-001
SB-~122 Not Detected W ---w--n.- 4 .95E-002
SB-124 Not Detected @ ------._- 2.64E-002
SEB-12% Not Detected ~-----aa- 7.36E-002
EN-113 Not Detected @ ---c-cea- 3.36E~002
SR-85 Not Detected @ ---~--.-- 3.25E-002
TA-182 Hot Detected  ~-—w----- 1.56E-001
TA-~183 Not Detected W --------- 1.45E-0401
TL-201 Net Detected  ---v--L__ 2.39E-n02
Y-88 Not Petected — @ ------_-- 2.75E-002
AN-65 Not Detected  «-----___ 1.04E-001
ZR-95 Not Detected  ------___ 5.48BE-0QQ2
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Sandia Waticnal Laboratories *
Radiation Protection Sample Diagnostics Program *
g/27/02 9:28:02 PM *

AR AR RIS EEAREREAR RS A RS ERR AR ARl SRS ALl LEREYERERTEEEEEEE R L E SN L EEE XL R

vl

*

* hnalyzed by:

LA R EREEEREEESESS]

Customer

Customer Sample ID
Lap Sample ID

Sample Description

Sample Quantity
Sample Date/Tims

Acquire Start Date/Time :

Detector Name
Elapsed Live/Real Time

Comments:

; *
% Reviewed by: %?ﬁ(&. *
AR R R RE R R RS EE SRR L EE RS R EEEEESEREF | L8 L A K B B & &K ¥
: SANDERS ™ (6135%)
: 059707~00C3
20118116

6644/1080-DFP1-BH2-5-8

738.L.00 gram
a/26/02 1:05:00 PM
8/27/02 7:47:49 PM
LAROL

s§000 / 6002 seconds

U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
IR R E R R EE R R E R R R EE LT EREEEERERSARERL R AR R AR R A R RS LA ER SRR YA AL EEREE R LE RSN EXS S L

Nuclice
Name

Activity
(pCifgram }

Nat

Not

Not
Not
Not
Not
Neot
Not
Not
Not

Not:
Nok
Not
Not
Not

Detected
1.82E+00D
5.93E-001
§5.14E-001

Detected

LT0E~-001L
.39E-001
.22E-001
.41E~-001
.58E-001
.49E~-001
.73E-001
.59E~0D1

n-Jmobon ;&

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Petected

2-sigma MDA
Error {pCi/gram )}
————————— 4 B3E-Q01
5.33E-001 T.22E-DQ1
©.60E-002 6.59E-002
9.17E-002 S.85E-Q02
————————— 8.58E+000
3.24E-001 1.9CE-D01
1.44E-001 1.56E-001
1.41E-001 1.19E-001
2.12E-001 4.74E-001
2.10E-001 B.26E-002
9.77E-002 3.57E-002
3.00E-001 3.92E-001
1.08E-001 8.97E~-002
--------- 1.93E-001
--------- 6.46E+000
--------- 1.45E+000
————————— 3.18E-¢D1
--------- 1.18E-001
--------- 3.81E-001
--------- 5.58E-001
--------- 1 _.50E+001
--------- 1.65E-001
--------- 3.42E+002
--------- 1.81E+000
--------- 5. 70E-002
--------- 1.88E-001



-~ {Summary Reportl - Sample ID: 2911911%

‘hﬁ“Nuclide Actiwvity 2-sigma MDA
Name (pCifgram } Error (pCi /gram |
AG-108m Not Detecred © @ --~---_-- 4.25E-002
AG-110m Not Detected @ --~------ 3.0QE-Q02
BA-133 Not Detected @ --~------ 4.27E-0Q02
BE-7 Not Detected @ --------- 2.48E-001
Ch-115 Not Detected — @ --~----~- 1.01E-001
CE-13% Not Detected — --------- 2.45E-002
CE-141 Not Detected @ @ ---v------ 4.38E-002
CE-144 Not Detected W -----w--- 1.87E-0D01
CM-243 Not Detected  —-w---_-_ 1.72E-0G1
CC-58& Not Detected  --------- 3.58E-002
CO-57 Not Detected  --------- 2.36E-002
CQ-58 Mot Detected W -v------- 3.37E-002
Co-60 Not Detected  --------- 3.74E-002
CR-51 Not Detected  --------- 2.30E-001
C8-134 Not Detegted ™ «--n-oo-- 4 .56E-002
CS-137 Not Detected  --wc----- 3.39E-002
EU-152 Not Dekected  --—------- 7.10E-002
EU-154 Hot Derected  -cr-vca-a- 1.99E-0Q1
EU-155 Not Detected  -~-------- 1.07E-001
FE-59 Not Detected W ---c-oemo-- 7.96E-~002
GD-153 Not Detected @ -----w--- 6.51E~002
HG-24032 Not Detected W -~c---ao-- 3.13E-002

e 1-131 Not Detected @ --------- 3.00E-~-QOD2
IR-192 Not Dektected @ --------- 2.65E-002

UKﬁlC 1.56E+001 2.,16E+00D 3.17E-001
MN-52 Not Detected @ --c--co-a- 3.90E~002
MN-54 Not Detected  -----w_.-- 3.67E~002
MD-99 Not Detected - -=-------- 3.43E-001
Na-22 Not Detected @ ---c-__-- 4 . 6TE~002
NA-24 Not Detected @ -——c---o-. 1.38E-001
NDh-147 Not Detected  -----—--- 2.27E-001
NIL-87 Not Detected — -~--co-ao-- 9.43E-002
RU-10z Not Detected @ ----—----- 2.78E-002
RU-108 Not Detected — -------—-- 2.39E-001
SE-122 Not Detected ------o-o 5.55E-002
EB-124 Not Detected  ~c-cev-ou-- 3.03E-¢002
SB-125 Not Detgcted  --------- 8.36E-002
SN-113 Not Detected — «-~------- 3.57E-002
SR-85 Not Detected  ----c--ma-- 3.69E-002
Th-182 Not Detected  -~-c-oo--. 1.68E~-001
TA-183 Not Detected --------- 1.66E-001
TL-201 Not Detected @ @ -—--e---- 1.03E-021
Y-88 Not Detected — --------. 2.77E-002
ZN-65 Not Detected @ -«c-ca--. 1.14FE~-001
ZR-95 Nok Detected  -a-c-eveo_-o 6.25E-002
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* Sandia Nationzl Laborazocries *
* Radiaticn Protection Sample Diagnostics Program =
x 8/27/02 21:10:21 PM *
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*

*
* Analyzed by: 2 §/0L- Reviewsd by: é;ﬁ(é;/
R RS RS E SRR EEREERY LEENESSER LRSS SRS SR REEEREEREEEEEEE] * % * kR EFRREKk kK

Customer SANDERS M {6135}
Customer Sample ID 059708-003
Lab Samgle ID 20119117

Sample Description 6644/1080-DF1-BH2-10-8

Sample Quantity 746.700 gram

Sample Date/Time 8/26/02 1:20:00 PM
Acquire Start Date/Time 8/27/02 9:30:08 PM
Detector Name LABQ1

Elapsed Live/Real Time 6300 / 6002 seconds

Comments:

U-235/Ra-2256 peaks nct resolved. Either isotope may be overestimated.
LESEREEE SR EEERFEEFSEREEEESEEEEFESSELFEELBEMESEEENEFEFEFFESFLEELSEEFEFLEEFEFEEEEEEETE]

Nuclide Aetivity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 4 785E-001
RA-22¢6 1.24E+000 5.15E-001 7.44E-001
A -2i4d 6.15E-001 9.85E-002 €.63E-002
::)214 5.53E-001 9.38E-0¢2 4 .55E-002
-210 Nct Detected  --------- 7.78E+000
TH-232 5.46E-C01 2.76E-001 1.37E-001
R&a-228 3.67E-001 1.28E-001 1.55E-001
AC-228 Net Detected  ------~-- 1.94E-001
TH-228 5.3gE-001 1.9B8E-0Q01 4 27E-001
RA-224 5.56E-001 1.53%E-001 1.1CE-QQL
PB-212 5.12E-001 7.92E-0Q02 3.44E-002
BI-212 S.58E-001 2.61E-001 3.59E-002
TL-208 4,48%-001 5.21E-0Q922 28.068E-002
U-23% 1.14E-001 1.58E-001 1.868E-001
TH-231 Not Detected -=-=---=---- 5.80E+000
PA-231 Not Detected = -=-=--~-- 1.2%E+000
TH-227 Not Detfected @ ---=-=~-- 2.8%E-001
L -223 Not Detected  -~----=--- L.06E-Q01
RN-21% Not Detected = -~~------- 3.71E-001
PE-211 Not Detected @ @ --------- 8.14E-001
TL-207 Not Detected @ -=-----~-- 1.42E+Q01
AM-241 Not Detected  --------- 1.56E-001
U-239 Not Detected @ --------- 3.18E+002
NP-237 Nct Detected @ ------==-- 1.72E+000
B -233 Nct Detected @ =------=-- S .20E-0Q02
229 Nct Detected @ ~-------- 1.81E-001



p.

[Summary Repcrt] - Sample ID: 201198127
lide Activity 2-sigma MDA

‘ me (pCi/gram } Errox (pCi/gram )
AG-108m Not Detected @ -~-------. 42 .0Q09E-002
AG-110m Not Detected W «------—-- 2.72E-002
CBA-233 Not Detected W --------- 3.93E-0C2
BE-7 Not Detected @ ~w=------- 2.36E-001
Ch-115 Not Detected @ +=-w----- S .14E-002Z
CE-139 Not Detected — ~-------_ 2.33E-002
CE-141 Not Detected W --------- 4 . 10E-CO2
CE-144 Not Detected @ ~-------- 1.73E-001
CM-243 Not Detected  --------- 1.59E-0C1
CG-56 Not Detected W --------- 3.16E-00Q2
CO-57 Not Detected @ --------- 2.27E-002
ZC-58 Not Detected @ @ --------- 3.31E-002
CO-60 Not Detected  ------—--- 3.50E-002
CR-51 Not Detected — @ -—--w----- 2.14E-001
CS5-134 Net Detected  —---e-o-- 4 .62E-002
C5-137 Not Detected - -------=-- 3.12E-00C2
EU-152 ‘Not Detected  --------- 6.83E-002
EU-154 Not Detected @ --------- 1.88E-001
EU-155 Not Detected @ --------- - 1.01E-D00-
FE-5¢9 Not Detected @ —=--w---- 7.88E-002
GD-153 Not Detected W ~-------- &.08E-C02
HZ-203 Not Detected  --------- 2.91E-0Q02
. 31 Not Detected @ «w------- 2.76E-002
i:jl92 Not Detected  --------- 2.37E-002

40 1.34E+001 1.88BE+QDO 2.77E-001
MN-52 Not Detected @ -=-----o-- 4 _.08E-002
MN-54 Not Detected  --=------—- 3.39E-002
MO-93 Not Detected @ -----—---- 3.32E-001
NA-22 Not Detected @ -=---=----- 4 .43E-002
NA-24 Not Detected @ -----—---- 1.52E-Q01
ND-147 Not Detected @ --------- 2.02E-001
NI-t7 Not Detected — --------- 9.84E-002
RU-103 Not Detected @ —~-------- 2.77E-0Q02
RU-108 Not Detected @ --------- 2.72E-001
SB-122 Not Detected @ --------- 5.38E-002
SB-124 Not Detected W -c-------- 2.79E-002
SB-125 Nct Detected @ -—---—---- 8.47E-002
SN-113 Nct Detected -—---c-eo-- 2.31E-002
Sk-85 Not Detected @ --------- 3.34E-002
TA-182 Not Detected W --------- 1.67E-001
TA-183 Not Detected  --------- 1.59E-001
TL-201 Not Detected @ @ --------- 1.01E-001
Y~-88 Not Detected @ --------- 2.63E-002
ZN-65 Not Detected W --------- 1.14E-001
ZR-95 Not Detected @  «---=----- 5.74E-002



C

e

PR e FE R R R RS SRR R L AR R R R R E R RS R E S LA R R R R R s R R R R R Y

Sandia National Laboratcries *
Radiation Protection Sample Diagnostics Program ; *
8/28/02 12:%2:39 AM *

Fhkhk ki hkk ok k kv hkddrrrhdk kbt hkdhrdrdrrhddh stttk dbkkddtrkkbdrbdrxhoabhehdrrxkdrdkdridi

*

* Analyzed by:

Skhkhkk ok kA khdh Ak WH kI k%

Customer

Customer Sample ID

Lab Sample ID

Sample Description
Sample Quanticy
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

- . L

T .

f’ 2 f’ 0 - Reviewed by: sz *
i R I EE R LR EREREEEEEES S ERSEEE:] w * EEE R B E R E SRR K

SANDERS M (6135)
059709-003
20119118
6644{1080-DF1-BH3~&%‘S
664 .900 gram
g8/26/02 1:40:00 PM
8/27/02 11:12:26 PM
LABO1
000 / 5002 seconds

U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
A EE R E R E T E FEEEE ST EEEE S LR EE SRR S LR SR RS EREF AR SRR AN LR L ER LR EERS LB RS § 4

Nuclide
Name

Activity
(pCi/gram )

Not

Not

Not
Not
Naot
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.32E4CG0Q
6,95E-001
&.25E-001

Detected

.50E-001
.83E-001
.06E-00Q1
.B3E-001
.31E-001
.52E-001
.26E-00%
. 05E-0Q01

N-Jn-Jonnn

Detected
Detected
Derected
Detected
Datected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma MDA
Error {(pCi/gram )}
————————— 5.15E-001
5.01E-0Q01 7.01E-001
1.08E-0Q1 6.52E-002
1.08E-001 6.16E-002
————————— $.01E+000
3.23E-001 2.18E-001
1.42E-001 1.52E-001
1.37E-001 1.11E-001
2.S4E-001 4,64E-001
1.95E-001 1.07E-001
9.91E-002 3.79E-002
2.64E-001 3.20E-001
1.04E-001 9.15E-002
————————— 2 .03E-001
--------- 6.53E+000
--------- 1.35E+000
--------- 3.35E-001
--------- 1.22E-001
--------- 4 .05E-001
--------- 6.87E-001
————————— 1.57E+001
--------- 1.71E-001
————————— 3.67E+002
--------- 1.95E+000
--------- 5.65E-002
--------- 1.37E-001



-~ [Summary Report] - Sample ID: 20115118
Mucl ide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram }
AG-108m Not Detected  —-----o- 4.45E-0C2
AG-110m Not Detected @ --------. 3.03E-00C2
BA-133 Not Detected @ -~--ceeoo-- 4 _50E-0Q2
BE-7 Not Detected Smmmm— e e - 2.47E-001
Ch-11% Not Detected W -----o--- 1.08E-00C1
CE-.39 Not Detected  -------_- 2.53E-002
CE-141 Not Deteczed @ --------- 4 .61E-0Q02
CE-144 Not Detected  -----_--_ 1.91E-001
CM-243 Not Detected — @ -~---wao--- 1.80E-0Q01
CQ-5¢ Not Detected @ --------- 3.83E-002
Cco-87 Nct Detected m—mm— e — - 2.46E-002
CO-58 Not Detected e 3.33E-0p2
CD-6D Not Detected - --w--o--- 3.33E-002
Cr-51 Not Detected @ -----—--__ 2.35E-001
£5-134 Hot Detected @ --------- 4.97E-002
£8-137 Not Detected @ @ -~-------- 3.51E-~002
BU-152 Not Detected @ -c-c-a-.s 7.38E-002
EU-154 Not Detected — @ -co-eo--- 2.07E-001
EU-155 Not Detected R 1.13E-001
FE-59 Not Detected e B.63E-002
GD-153 Not Detected @ -------_. 6.60DE-002
HG-203 Not Detected @ ------__. 3.16E-002
I-131 Not Detected e 3.12E-0QCZ
IrR-1922 Not Cetected e 2.70E~-002
K-40 1.38E+001 1.%4E+C00 2.88E-001
MN-52 Not Detected S s 4.29E-002
MN-54 Not Detected — -~c---_-_. 3.B6E-002
MD-99 Not Detected R 3.223E-001
NA-22 Net Detected  --c-aao-. 5.01E-002
Na-24 Not Detected  ----ca-w--. 1.93E-001
ND-147 Not Detected  =------_-_. 2.30E-001
NI-357 Not Detected @ ----a---- 1.02E-0D1
RU-103 Not tected  ~-------. 2.13E-002
RU-10¢ Not Detected — -----____ 3.09E-001
SE-122 Not Detected  --—-a---o 6.25E-002
SE-124 Not Detected  ~c--e_-o. 2.87E-002
SB-125 Not Petected W -~--c-coa-o 8.85E-002
SN-113 Not Detected  ~--cnoo-o. 3.8B6E-Q02
SR-B5 Not Detected — -~----___. 3.64E-002
TA-182 NoZ Detected  ~---eoo-. 1.78E-0Q1
TA-183 Nct Detected  ~-wcmeo-. 1.76E-00C1
TL-201 Not Detected — -~-_-o_.-. 1.11E-001
Y-88 Not Detected — ~---oc_-__ 3.20E-0C2
ZN-€5 Not Detected @ ~---o_._. 1.22E-00C1
ZR-c¢§ Mot Detected — ~-o-o--.. &6.16E-00D2
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o Sandia National Laboratories *
Radiation Protecticn Sample Diagnogtics Program *
B/28B/C2  2:34:58 AM *

I L L D e L e L e R I L R TSR T

+* *
* analyzed by: Reviewed by: ?7 /
T EEEEEREEE AN EREEES FE R * ******************* W W *******i********

Customex SANDERS M (&135)
Customer Sample ID ¢ 055710-002

Lab Sample ID : 20112119

fample Description : 6644/1080-DFL1-BH3-11-8
Sample Quantity : 741.300 gram

Sample Date/Time : B8/26/02 2:10:00 PM

Acguire Start Date/Time : 8/28/02 12:54:44 AM
Detector Name ; LARQ1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments: .
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

R TARET LR EEENLESA NS EELFESEE RS SR EEE R R SRS SR AL RS RSN E R EE LSRR S R R EE XSRS 828

Nuclide
Nams

Activity
(pCi/gram )
3.68BE-001
1.05E+000
5.32E-001
5.40E-001
Not Detected

4.67E-001

5.13E-00C1
Not Detected
L.97E-001
.03E-0Q1
,55E-001
.26E-00G1
.81E-001

ST RO RN 6]

b

L57E-001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detacted
Not Detscted
Not Detected
Not Detected
Kot Detected

Z2-sigma
Error
3.03E-001
4.80E-001
B.5BE-002
8.38E-002

2.37E-0D1
1.2%E-001
2.13E-001
1.80E-001
8.50E-002
2.75E-001
9.60E-002

1.64E-0301

MDA

{pCi/gram )

4.17E-001
6€.67E-0Q1
5.82E-002
5.52E-002
8.01E+000

.7LE-001
.5BE-CQ1
.04E-001
.42E-001
.48E-002
.64E-002
.93E-001
.05E-~002

g7 W b NP

.96E~-00C1
.10E+0C0
.20E+000
.02E~001
.12E-~-001
.70E-001
.28E~001
.38E+001

—oor W e

E1lE~-Q0Q1
.33E+002
_7€E+000
L.5T7E-002
.BOE-00C1

"

=T W



[Summary Report] - Sample ID: : 20119119

‘ Auclide

Activity 2-sigma MD2

Name (pCi/gram } Error (pCi/gram )
AG-108m Not Debected  ------__- 4.15E-0C2
AG-110m Not Detected  ---—-w-o-- 2.78%E-002
BAa-132 Not Detected @ ------o_- 4.00E-002
BE-7 Not Detected  --~--w--_- 2.23E-001
CD-115 Not Detected  -------_- 25.66E-002
CE-139 Not Detected  ~-----__. 2.30E-002
CE-141 Vot Detected W -—-----__- 4.36E-002
CE-144 Not Detected — ------_.-. 1.76E~001
CM-243 Not Detected — --—m---_-. 1.56E-001
Co-56 Not Detected  -—--w-oo_.. 3.32E-002
0-57 Not Detected — ----—-—__- 2.25E-0Q0%
Co-58 Not Detected  ------o_. 3.64E-002
Co-60 Not Detected  --~--c_.-. 3.83E-002
CR-51 Hot Detected — ----—w-o_. 2.27E-001
Cs5-134 Not Detected @ ------wca- 4 .42E~-002
Cs-137 Not Detected — --c-c---._. 3.14E-002
EU-152 Not Detected W ------... &6.78E-002
EUu-154 Not Detected  ---------. 1.92E-001
oEU-1565 Not Detected W --—-----_- 1.04E-00QL
FE~59 Not Detected W ------.__ 7.75E~-002
GD-~153 Not Detected  --------_ 6.05E-002
HG-203 Net Detected  ------o__ 2.85E-0032
..... I-131 Kot Detected —mmmee—e- 2.90E-002
IR-192 Not Detected @ ~-----__-. 2.97E-002
K-40 1.48E+001 2.06E+000 2.50E-0C1
M-52 Not Detected  —--~--oaa 3.21E-002
MN-54 Not Detected @ -----—-_._ 3.50E-002
MO-929 HNot Detected W ------_-. 3.51E-001
Na-22 Not Detected — -------._ 4.59E-002
Na-24 Not Detected W -—--a--.__ 1.822-001
ND-2147 Mot Detected  ------aa.- 2.13E-001
NI-57 Not Detected — -------__ 1.09E-001
RUI-103 Not Detected —--eeo... 2.79E-002
RU-106 Not Detected @ ~-co-____ 2.66E-D01
SB-122 Not Detected @ ---w--___ 5.63E-002
SB-124 Not Detected @ --—-o---__ 2.€64F-002
SB-125 Not Detected — ~—-c---__ 8.2BE-002
SH-113 Not Detected ---—--._ - 3.63E-002
SR-85 Not Detected W --co--o__ 3.34E-002
Th-182 Not Detected W -—-oa-oo_ 1.69E-001
TA-183 Nct TDetected  -—----_.- 1.68E-001
TL-201 Not Detected  -——-cmao.- 1.C05E-001
Y-ga Not Detected  -------a- 2.8S7E-Q02
ZN-65 Not Detected — --------_ 1.14E-001
ZR-95 Not Detected  -~-----__._ 5.72E-CQ02

3
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o Sandia National Laboratories *
Radiztion Protection Sample Diagnostics Program *
&/' 8/28/02 6:54:27 AM *

LA E SR A S S S ERERREEEEESSEEESRESEEEEERERIEEEEEEEEEREEEE TR ETEEREE T TR R LI R R R R e
*

*
* Analyzed by: 23/91’ Reviewed by: z?
Hhkk KK dohoh okok %ok okok ok ok (AR E R L ER RS E L EE R EEEEAEEER R EEEE X x % ************t

Customer SANDERS M (6135)

Customer Sample ID LAB_CONTROL_SAMPLE_USING_CG-134
Lab Sample ID 20119122

Sample Description : MIXED_GAMMA STANDARD CG-134
Sample Quantity : 17000 Each

Sample Date/Time : 11/01/90 12:00:00 PM
Acguire Start Date/Time B/28/02 €:44:11 AM

Detector Name : LABC2
Elapsed Live/Real Time 600 / 604 seconds
Comments:

IE T R R E R R R T R R NI A IR R R AR R EE SR R R EE R EEE R R AL LR ERREEERESEEREESEEEREXS

1.52E+003

Nuclide Activity 2-gigma MDA
Name (pCi/Each ) Errcr (pCi/Each )
u-238 Not Detected — --------- 4 ,DSE+002
RA-226 Not Detected @ --------- 5.69E+003
FB-214 WNot Detected @ --------- 5 .78E+002
BI-Z214 Not Detected  --------- 4.5%6EBE+002
pR-210 Not Detected  ----c----- 2.69E+005

vTH~-232 Not Detected @ -=---~----- 1.86E+003
RA-228 Not Detected  --------- 1.72E+0Q3
AC-228B Mot Detected  --------- 1.03E+00Q03
TH-228B Net Detected ---—----- 4 29E+005
RA-224 Not Detected  ----=n--- 1.66E+004
PB-212 Not Detected  -----~--- 3,.23E+004
BI-212 Net Detscted  -—--=------ 2.08E+005
TL-208 Not Detected  --------- 5.15E+004
j-235 Not Detected  --=------ 1.51E+003
TH-231 Not Dekected — @ -------~-- 7.08E+004
PA-231 Not Detected  -~--we---a- 1.26E4+004
TH-227 Not Detecked  --~------ 2.54E+003
RA-223 Not Detected -~-~w-=--- 1.00E+026
RN-212 Not Detected  ------w_- 5.62E+003
EB-211 Not Detected @ -~------- 1.27E+004
TL-207 Nct Detected  =~=-=---=~-- 1.66E+005
AM-241 §.145+004 1.21E+G04 4 .0DE+DOQ3
PU-229 Not Detected  -—-----o__ 2 .69E+006
NP-237 Not Detected @ @ -~~c=o---- 1.43E+004
PAR-2313 Not Detected  -—~——=-=--- 5.21E+4+002
TH-229 Not Detected W ---------



~~[Summary Report] - Sample ID: 20118122

Auclide Activity 2-sigma MDA
Name (pCi/Each |} BError {pCi/Bach )
AG-108m Not Detected @ ~---n--o-- 2.28E+002
AG-110m Not Detected  ---cecuow. 2.33E+008B
BA-132 Not Detected — ----w--_-. 7.80B+002
BE-7 Not Detected  -—--c-ui-o-.o- 1.00E+0286
CD-115 Hot Detected  ---wo---- 1.00E+026
CE-139 Not Detected  --------- 5.33E+4011
CE-141 Not Detected W --------- 1.00E+Q26
CE-144 Not Detected @ --------- 5.59E+007
TM-243 Nct Detected ----u----. 1.B8E+003
C0-56 Not Detected — -—---_-___ 1.78E+019
Co-57 Not Detected @ --------. 1.208+007
Co-58 Not Detected — @ ----c--a- 4 .95E+020
Cco-60 7.90E+004 1.03B+C04 6.718+002
CE-51 Not Detected W @ —we-ooo--. 1.00E+D26
C5-124 Net Detected  —--—-----o 1.17E4004
C5-137 7.155+004 9.04E+G03 Z.B84E+002
EU-152 Hot Detected  --------. 1.038E+003
EU-154 Not Detected @ -—---o---. 2.54E+00C3
EU-155 Not Detected @ -----o-oo. 4.91E+003
FE-S59 Not Detected  --------. 1.0CE+0286
GD-153 Not Detected @ --=-—oo--. 1.54E+008
HG-203 Not Detected @ ----a--_-. 1.00B+026

e I-131 Not Detected @~ -----o---. 1.00E+026
IR-192 Not Detected @ @ -—---o___ S.71E+019

g}(-qo Not Detected  ——-=----o 1.18E+G03
MN-52 MNct Detected  --------. 1.00E+026
MN-54 Not Detected @ ----—----. 3.57E+006
MO-55 Hot Detected — -—---c--.. 1.00E+02¢
NA-22 Not Detected = --------_ 3.68E+003
NA-24 Not Detected --------.- 1.00E+02%
ND-147 Not Detected W ------a-. 1.0DE+D28
Ni-57 Not Detected @ -—---__-__._ 1.00E+026
RU-103 Not Detected  ---—o----. 1.00E+4+02s8
RU-10#8 Not LDetected W --------. 7.41LE+008
SB-122 Not Detected @ --------_ 1.00E+0286
SB-124 Not Detected W -—--ao-.-- 1.00E+026
SB-125 Noro Detected  ——wac-eo-- 1.94R+004
SN-113 Not Detected  ---~oc---- 7.35E+013
SR-85% Not Detected @ @ ---occe--. 1.00E+026
TA-152 Not Detected — ---~__-a. 1.56E+014
TA-153 Not Detected — @ --------_ 1.0CE+026
TL-201 Not Detected — @ ---wo-ao-. 1.0CE+026
Y-88 Not Detected W -—--w_o_. 2.14E+014
ZN-65 Noet Petected  ---o____. 1.20E+008
ZR-95 Not Derected W ----~o---_ 1.00E+02¢

e e —
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Sandia National Laboratories *
* Radiatien Protection Sample Diagnostics Program *
* Quality Assurance Report *

LA AR ER R EEERESEE AR R R LR SRR AR R R R R R R R R R FEEEEEEEEEEEE L L LR R

Report Date : 8/28/02 6:54:32 AM

QA File : C:\GENIE2K\CAMFILES\LCS2.QAF

Analyst : RPREESE

Sample 1D : 20119122

Sample Quantity : 1.00 Each

Sample Date : 11/01/90 12:00:00 PM

Measurement Date : 8/28/02 6:44:11 AM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 seconds

Parameter Mean 18 Error New Value < LU : 8D : UD : BS >

AM-241 Activity 8.247E-002 3.739E-003 B.135E-002 <« [/ >

C5-137 Activity 7.191E-002 3.244E-003 7.148E-002 <« H : : >

CO-60 Activity 8§.019E-002 3.861E-003 7.8963E-002 <« >

Flags Key: LU = Boundary Test {Ab = Above , Be = Below )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test {(In = Investigate, Ac = Action)

Reviewed by: /% /@8//07’ A
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Sandia National Laboratories

*

e

g8/28/02

7:00:14 AM

Radiation Protection Sample Diagnostics Program
x

*
*
*

I EEEEREEL RS SRR RS LR RS A AR R RSN EEESSER SRR R ARl RERAERRELEEEREETEEEEE RS 2]

*

* Analyzed by:

IEEEEEETEEES LSRR R LSS RSB

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:

11/1/90
8/28/02
LABO1

-LY/blf

600 /

Reviewed by:
LA A AR R SRR SRR LR RR AL ESEEE LSS,
SANDERS M (6135)

LAE_CONTROL_SAMPLE USING CG-134
20119123

MIXED GAMMA STANDARD CG-134
1.000 Each

12:00:00 PM
£:50:01 AM

504 =seconds

p

*

*
EE RS AR AR L LRSS

R R EEREEEERELEEEREEESEEEEEAEERES SRR L SR RS RR RS REEREEE AR REERE R R EREEEELTETELER]

Nucliide

Name

U-238

RA-226

PB-214
 BI-214
T pB-210

vTH— 232

RA-228
AT-228
TH-228
RA-224
PB-212
BI-z12
TL-208

U-235

TH-231
PA-231
TH-227
RA-223
RN-219
PB-211
TL-207

AM-241
PU-239
NE-237
BA-233
TH-228

e

~d

Activity
{(pCi/Each )

Nokt
Not
Not
Nct
Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Nct
Not
Nct
Nt

Not
Not
Not
Not

Detected
Detected
Detected
Derected
Detected

Detected
Detected
Detected
Detected
Detected
Cetected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

8.92E+004
Detected
Detected
" Detected
Detected

2-sigma

Exrror

MDA

{(pCi/Bach )

2.67E+003
5.60E+003
6.61E+Q(2
6.12E+002
5.85E+004

2.0%E+003
2.44E+003
1.46E+003

4£.87E+005

2.28E+004
3,.23E+004
2.9BE+00CS
6.28E+004

1.38E+003
4.0BE+004
1.385E+004
2.55E+003
1.00E+026
6.72E+003
1.52E+004
2.34E+005

1.8%E+003
2.35E+0086
1.22E+004
E.88E+002
1.25E+003



[Summary Report]

e,

& 1clide
¥ Name

AG-108m
AG-11l0m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
Co-58
CO-60
CR-51
CS-134
0§-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131

= TR-192

(-40
MN-52
MN-54
MO-$9
NA-22
NA-24
ND-147
NI-59
RU-103
RU-106
SB-122
SB-124
SB-123
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

<

Activity

(pCi/Each )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nobt Detected
Not Detected
Neot' Detected
Not Detected
7.84E+004
Not Detected
Not Detected
5.74E+00¢
Not Detected
Not Detected
Not Detected
Not Detected
Not Dstectead
Nat Detected
Not Detected
Nct Detected
Not Detected
Holl Detected
Not Derected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Nt Detected
Not Detected
Not Detected
Not Detected
Naot: Detected

- Sample ID: : 20118123

2-8igma
Error

_——-— e =

MDA

(pCi/Each )

3.27E+002
2.71E4+008
9.06E+002
1.00E+026
1.00E+026
4 .98E+011
1.00EB+026
4 95E+007
2.10E+003
2_38E+018
1.02E+007
6.61E+020
2.72E+002
1.00E+02¢6
1.5CE+004
3.92E+002
S.288+002
3.68E+003
4 . 16E+003
1.00E+Q26
1.02E+008
1.00E+026
1.00E+028
1.12E+020
1.31E+003
1.00E+0286
4 .80E+006
1.00E+026
4 .56E+003
1.00E+026
1.00E+0258
1.00E+026
1.00E+026
8.73E+006
1.00E+026
1.00E+026
2.3Z2E+004
8.832E+013
1.00E+026
2.1384014
1.00E+028
1.00E+p28
2.21E+014
1.74E4008
1.00E+028
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Report Date . 8/28/02 7:00:18 AM
QA File : C:\GENIE2K\CAMFILES\LCS1.QAF
Analyst : RPREESE
Sample IC : 20119123
Sample Quantity : 1.00 Each
Sample Date : 11/1/90 12:00:00 BM
Measurement Date : 8/28/02 6£:50:01 AM
Elapsed Live Time : 600 seconds
Elapsed Real Time : 604 seconds
Parameter Mean 1S Error New Value < LU 5D UL BS >
AM-241 ACTIVITY B.570E-002 3.483E-003 8.924E-002 <« : : : >
CS-137 Activity 6.836E-002 1.367E-003 6.744E-002 <« L////T,’ ; >
CO-60 Activity 7.657E-002 3.478BE-003 7.643E-002 <« : >
i ags Key: LU = Boundary Test (Ab = Above , Be = Below }
i.'( 5D = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
"BS = Measuremant Bias Test (In = Investigate, AC = Action)
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