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

.

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

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

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

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

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

Recommended Future Land Use

Industrial land use was established for these 13 AOC sites.

Results of Risk Analysis

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

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

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

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

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

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

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

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

NMED residential land-use scenario guideline.

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

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

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

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

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

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

necessary for these sites.

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

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

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

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

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

Site Name

Residential Land-Use Scenario

Total Hazard
Index

Excess Cancer Risk

Former Bldg 829X Silver
Recovery Sump

027

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

1004

Bldg 6969 Sepuic System

0.08

2E-6 Total

1031

Former Bldgs. 6589 and 6600
Septic System

0.25

LE-5 TotalV2.55E-6 Incremental

1034

Bldg 6710 Septic System

0.00

2E-9 Total

1033

Bldg 6715 Septic System

0.04

3E<9 Total

1036

Bldg 6622 Septic System

0.26

1E-5 Total’8.35E-7 Incremental

1052

Bldg 803 Seepage Pit

0.00

2E-6 Total

1078

Bldg 6640 Septic System

0.27

1E-5 Total’’3.72E-7 Incremental

1079

Bldg 6643 Septic System

0.00

3E-8 Total

1080

Dldg 6644 Septic System

0.00

4E-8 Total

1084

Bldg 6505 Septic System

0.08

None

1087

Bldg 6743 Seepage Pit

0.00

4L-9 Total

1092

MO 228-230 Septic System

0.06

None

1098

TA-V Plenum Rooms Drywell

0.03

3E-7 Total

1102

Former Bldg 889 Seplic
System

0.00

IE-10 Total

1104

Bldg 6595 Seepage Pit

0.00

2E-6 Total

1113

Bldg 6597 Drywell

0.14

1E-7 Total

1120

Bldg 6643 Dryweli

012

1E-6 Total

NMED Gut

dance for Residential Land Use

<1

<1E-5

AOC
Number

Site Name

Industrial T.and-Use Seenario

Excess Cancer Risk

1081

Bldg 6650 Scptic System

NMED G

idance for Industrial Lund Use

039

SE-6 Total

<1

<1E-5

*Maximum value exceeds NMED quidance for specified land-use scenario, therefore, incremenlal values are shown.
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National Nuclear Security Administration
Sandia Site Office
P.0. Box 5400
Albuquergue, New Mexico 87185-5400

DEC 1 & 2004

CERTIFIED MAIL - RETURN RECE!PT REQUESTED

Mr. James Bearzi, Chief

Hazardous Waste Bureau

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

Dear Mr. Beérzi:

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU) Assessment Reports
and Proposals for Corrective Action Complete for Drain and Septic Systems (DSS)
Sites 276, 1004, 1031, 1052, 1080, 1087, 1090, 1102, and 1113 at Sandia National
Laboratories, New Mexico, EPA ID No. NM5890110518. These documents are
compiled as DSS Round 7 and No Further Action (NFA) Batch 25.

This submittal includes descriptions of the site characterization work and risk
assessments for the above referenced DSS Sites. The risk assessments conciude
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 controls for these DSS sites.

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

Sincerely,

S\ 0o

Patty Wagner
Manager

Enclosure



Mr. J. Bearzi (2) 0EC 1 ¢ ay
r ic w/enclosure:
W. Moats, NMED-HWB (Via Certified Mail)
L. King, EPA, Region 6 (Via Certified Mail)
M. Gardipe, NNSA/SC/ERD
C. Voorhees, NMED-OB
Program Manager, NMED-OB

cc w/o enclosure:
K. Thomas, EPA, Region 6

- F. Nimick, SNL, MS 1089
D. Stockham SNL, MS 1087
BiEangkopf,-SNL, MS 1087
M. Sanders SNL, MS 1087 -
R. Methvin, SNL MS 1087
J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087




Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR
CORRECTIVE ACTION COMPLETE
DRAIN AND SEPTIC SYSTEMS SITE 1080,
BUILDING 6644 SEPTIC SYSTEM

December 2004

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM
Environmental Restoration (ER) Project activities. The twenty-third site did not require any

characterization, and an administrative proposal for no further action (NFA) was granted in July
1995.

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching SNL/NM’s extensive library of facilities
engineering drawings and conducting field verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1299 through January 2000. The goais of this additional work
included the following:

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

» For systems confirmed or believed to exist, determine the exact or apparent

locations and components of those systems (septic tanks, drainfields, seepage
pits, etc.).

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

» For systems requiring characterization, determine the specific types of shallow
characterization work (including passive soil-vapor sampling and/or shallow soil
borings) that would be required by 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 1996 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. In order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required
environmental assessment work at a total of 61. No characterization was required at the
remaining 60 sites because the sites either were found not to exist, were the responsibility of
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by the NMED to pose no threat to human health or the environment. Subsequent
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1080: BUILDING 6644 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1080, the Building 6644 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 6644 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 accordance with applicable taws and regulations
that are protective of the environment, and septic system discharges are now directed to the
City of Albuquerque sewer system.

Review and analysis of all relevant data for DSS Site 1080 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls
(NMED April 2004) is recommended for DSS Site 1080 based upon sampling data

demonstrating that COCs released from the site into the environment pose an acceptable level
of risk.

22 Site Description and Operational History

2.2.1 Site Description

DSS Site 1080 is located in SNL/NM Technical Area (TA)-1ll on federally owned land

controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy.
The site is located approximately 1.4 miles south of the entrance to TA-Ill (Figure 2.2.1-1). The
abandoned septic system consisted of a 1,000-gallon septic tank and distribution box that
emptied to three, approximately 20-foot-long, drainfield laterals. Construction details are based
upon engineering drawings (SNL/NM September 1988) site inspections, and backhoe
excavations of the system. The system received discharges from Building 6644, approximately
30 feet to the northeast (Figure 2.2.1-2).

The surface geology at DSS Site 1080 is characterized by a veneer of aeolian sediments
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of
DSS Site 1080, and typically consist of a mixture of silts, sands, and gravels that are poorly
sorted, and exhibit moderately connected lenticutar bedding. Individual beds range from 1 to

5 feet in thickness with a preferred east-west orientation and have moderate to low hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.
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The ground surface in the vicinity of the site is flat to very slightly sloping to the west. The
closest 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 5,405 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 480 feet below ground surface
(bgs) at the site. Groundwater flow is thought to be generally to the west in this area (SNL/NM
March 2002). The nearest production wells to DSS Site 1080 are KAFB-4, approximately

4.0 miles to the northwest, and KAFB-11, approximately 4.3 miles to the northeast. The nearest
groundwater monitoring wells are 2,700 feet south of the site at the Chemical Waste Landfill.

22.2 Operational History

Available information indicates that Building 6644, currently a material assembly building, 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, Buiiding 6644
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 1080 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1080 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 drain lines at the
site (Investigation 2). In August 2002, subsurface 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 sludge samples were
collected from the Building 6644 septic tank. An aqueous sample collected in late 1990 or early
1991 was analyzed at an off-site laboratory for volatile organic compounds (VOCs}, semivolatile
organic compounds {(SVOCs), oil and grease, nitrates/nitrites, phenolics, polychlorinated
biphenyls (PCBs), metals, total cyanide, gross alpha/beta activity, radionuclides by gamma
spectroscopy, isotopic uranium, isotopic plutonium, and tritium (SNL/NM April 1991). The
August 1992 sludge sample was analyzed at an off-site laboratory for gross alpha/beta activity,
tritium, and radionuclides by gamma spectroscopy (SNL/NM June 1993). The June 1995
aqueous sample was analyzed at an off-site laboratory for VOCs, SVOCs, pesticides, PCBs,
metals, nitrate/nitrite, oil and grease, total phenol, formaldehyde, fluoride, gross alpha/beta
activity, radionuclides by gamma spectroscopy, isotopic uranium, and tritium (SNL/NM
December 1995).

The analytical results are presented in Annex A. A fraction of each sample was also submitted
to the SNL/NM Radiation Protection Sample Diagnostics (RPSD) Laboratory for gamma
spectroscopy analysis prior to off-site release. On February 20, 1996, the residual contents,
approximately 395 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 14, 2002, a backhoe was used to determine the location, dimensions, and average
depth of the DSS Site 1080 drainfield system. The drainfield was found to have three laterals,
arranged as shown on Figure 2.2.1-2, with an average drain line trench depth of 5 feet bgs for
the two southern laterals, and 6 feet bgs for the northernmost lateral. No visible evidence of
stained or discolored soit 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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34 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On
August 26, 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 the backhoe excavation of
the drainfield and subsequent sample locations at DSS Site 1080. A summary of the boreholes,
sample depths, sample analyses, analytical methods, laboratories, and sample date 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 jower (deep) interval started at 5 feet below the top of the upper
sample 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 aiready 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 1080 are presented and discussed
in this section.
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Figure 3.4-1
Exploratory backhoe excavation to locate the DSS Site 1080 septic system
drainfield drain lines at Building 6644. View to the north. March 14, 2002
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Figure 3.4-2
Borehole sampling locations, marked by orange pin flags in the DSS Site 1080 septic system
drainfield at Building 6644. The septic system distribution box location is under the metal
culvert cover in the near foreground while the septic tank access port is under the metal culvert
cover in the background. View to the northeast. August 26, 2002
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Table 3.4-1

Summary of Area Sampled, Analytical Methods, and Laboratories Used for

DSS Site 1080, Building 6644 Septic System Soil Samples

LT

Wd 211 $0/2L/LL LOE0'LGRAPE

Top of Sampling
Number of Intervals in Each
Borehole Borehole Total Number of | Analytical Parameters and
Sampling Area Locations (ft bas) Soil Samples EPA Methads® Analytical Laboratory Date Samples Coilected
Drainfield 3 5, 10in BH1 and BHZ; 6 VOCs GEL 08-26-02
6, 11in BH3 EPA Method 8260
3 5,10 in BH1 and BHZ, 6 SVOCs GEL 08-26-02
6, 11 in BH3 EPA Method 8270
3 5,10 in BH1 and BHZ; 6 PCBs GEL 08-26-02
8, 11in BH3 EPA Method 8082
3 5,10 in BH1 and BHZ; 6 HE Campounds GEL 08-26-02
6, 11 in BH3 EPA Method 8330
3 5, 10 in BH1 and BHZ2; 6 RCRA Metals GEL 08-26-02
6, 11in BH3 EPA Mathods 6000/7000
3 5, 10 in BH1 and BHZ, 6 Hexavalent Chromium GEL 08-26-02
6, 11in BH3 EPA Method 7196A
3 5, 10 in BH1 and BH2; 6 Total Cyanide GEL 08-26-02
6, 11in BH3 EPA Method 9012A
3 5, 10 in BH1 and BH2; 6 Gamma Spectroscopy RPSD 08-26-02
6, 11 in BH3 EPA Method 901.1
3 5,10 in BH1 and BHZ; 6 Gross Alpha/Beta Activity GEL 08-26-02
6, 11in BH3 EPA Method 900.0
aEPA November 1986,
bgs = Below ground surface.
aH = Borehole.
0SS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ft = Foot (feet).
GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.

RCRA = Resource Conservation and Recovery Act,

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

vOC = Volatile organic compound.



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 detecled in every soill sample collected;
2-butanone was detected in all but one soil sample collected. Although these compounds were
not detected in the associated trip blanks {TBs) or equipment blank (EB), they are common
laboratory contaminants and may not indicate soil contamination at this site.

SVOCs

SVOC analytical results for the six soil samples collected from the three drainfield boreholes are
summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in Table 3.4.2-4.
A total of five SVOCs were detected in the shallow sample intervals at each of the three
borehole locations. Four SVOCs were detected in the 5-foot-bgs sample in borehole BH1, three
SVOCs were detected in the 5-foot-bgs sample in borehole BH2, and one SVOC was detected
in the 6-foot-bgs sample in borehole BH3. No SVOCs were detected in any of the three deep
samples at this site. One SVOC was detected in the EB associated with 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.
Aroclor-1254 was detected in the 10-foot-bgs sample from borehole BH2. No other PCBs were
detected in these scil samples or in the EB.

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 soil sample analyzed nor
in the EB.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the six soil samples collected from the three drainfield boreholes are summarized in
Table 3.4.2-9. MDLs for the metals in soil analyses are presented in Table 3.4.2-10. None of
the metal concentrations detected in these samples exceed the corresponding NMED-approved
background concentrations.
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Table 3.4.2-1
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, VOC Analytical Results

August 2002
(Off-Site Laboratory)
Sample Attributes VOCs (EPA Method 8260?) (ug/kg)

Record Sample Methylene
Numbert ER Sample ID Depth (ft) 2-Butanone Chloride
605654 | 6644-DF1-BH1-5-S 5 5.42 1.88 J (4.9}
605654 | 6644-DF1-BH1-10-S 10 14.8 2.47 J (5.1)
605654 |6644-DF1-BH2-5-8 5 ND (3.9) 2.06 J (5.21)
605654 |6644-DF 1-BH2-10-S 10 10 2.21 J {5)
605654 i6644-DF1-BH3-6-S 6 6.35 1.85 J (4.81)
605654 | 6644-DF1-BH3-11-S 11 8.02 1.4 J (5)
Quality Assurance/Quality Control Samples (ug/t)
605656 |6644/1080-DF1-TB NA ND (2.31) ND (3.3)
605654 | 6644-DF1-BH3-TB NA ND (2.31) ND (3.3)
605656 |6644-DF1-EB NA ND (2.31) ND {3.3)

Note: Values in bold represent detected analytes.

EFPA November 1986.

SAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS5 = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

EB = Equipment blank.

ER = Environmental Restoration.

ft = Foot (feet).

D = Identification.

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

MDL = Method detection limit.

ug/kg = Microgram(s) per kilogram.

ug/L = Microgram(s} per liter.

NA = Not applicable.

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

S = Soil sample.

B = Trip blank.

VOC = Volatile organic compound.

»»»»»»
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Table 3.4.2-2

Summary of DSS Site 1080, Building 6644 Septic System

Cenfirmatory Soil Sampling, VOC Analytical MDLs

August 2002
(Ofi-Site Laboratory)
EPA Method 82602
Detection Limit

Analyte (ugrkg)
Acelone 3.38-3.67
Benzeng 0.433-0.469
BromodicHoromethane 0.471-0.51
Bromoform 0.471-0.51
Bromomethane 0.481-0.521
2-Butanone 36-39
Carbon disulfide 2.27-2.46
Carbon tetrachloride 0.471-0.51
Chiorobenzene 0.394-0427
Chloroethane 0.779-0.844
Chloroform D.5-0.542
Chloromethane 0.356-0.385
Dibromochioromethane 0.481-0.521
1.1-Dichloroethane 0.452-0.49
1,2-Dichloroethane 0.413-0.448
1.1-Dichloroethensa 0.481-0.521
cis-1,2-Dichioroethene 0.452-0.49
trans-1,2-Dichloroethene 0.51-0.552
1,2-Dichloropropane 0.462-0.5
cis-1,3-Dichioropropens 0.413-0.448
trans-1,3-Dichlcropropene 0.24-0.26
Ethylbenzene 0.365-0.396
2-Hexanone 3.63-3.93
Methvlene chioride 1.3-1.41
4-Methyl-Z-pentanone 3.88-42
Styrene 0.375-0.406
1,1,2.2-Tetrachloroethane 0.875-0.948
Tetrachioroethene 0.365-0.396
Toluene 0.327-0.354
1,1,1-Trichloroethane 0.51-0.552
1.1,2-Trichloroethane 0.519-0.563
Trichloroethene 0.433-0.469
Vinyl acetate 1.71-1.85
Vinyl chloride 0.538-0.583
Klena 0.375-0.406

agEPA November 1986.

D8S = Drain and Seplic Systems.
EPA = L).8. Environmental Protection Agency.
MDL = Method detection limit.

ng'kg = Microgrami(s) per kilogram.
VYOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, SVOC Analytical Results
August 2002
(Off-Site Laboratory)

Sample Attributes SVOCs (EPA Method 82702) (ng/kg)
Record Sample bis(2-Ethylhexyl)
Number® ER Sample ID Depth (ft} | Anthracene phthalate Fluoranthene Fluorene Pyrene
605654 | 6644-DF1-BH1-5-S 5 16.8 J (33.3) ND (30) 20.5 J (33.3) 201 20.2 J {33.3
805654 | 6644-DF1-BH1-10-S 10 ND (16.7) ND {30) ND (16.7) ND (4) ND (16.7)
605654 | 6644-DF1-BH2-5-S 5 ND {16.7) 62.9 J (333) 19.1 J (33.3) ND (4) 1
605654 | 6644-DF 1-BH2-10-S 10 ND (16.7) ND (30) ND (16.7) ND (4) ND (16.7)
805654 | 6644-DF1-BH3-6-8 6 ND (16.7) ND {30) ND {18.7) ND (4) 142
605654 |6644-DF1-BH3-11-S 11 ND (16.7) ND (30) ND (16.7) ND (4) ND (16.7)
Quality Assurance/Quality Control Sample {(ng/L)
605656 | 6644-DF1-EB [ NA | ND(0.493) | 2.38 J (9.85) ND(0.493) |  ND(0.493) | ND (0.493)
Note: Vaiues in bold represent detected analytes.
aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.

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

EB = Equipment blank.

ER = Environmental Restoration.

ft = Foot (feet).

D = |dentification.

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

MDL = Method detection limit.
ug/kg = Microgram(s) per kilogram.
ug/ll = Microgram(s) per liter.

NA = Not applicable.
ND () = Not detected above the MDL, shown In parentheses.
S = Soil sample.

SVOC = Semivolatile organic compound.



Table 3.4.2-4
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs

August 2002
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte _(ugrkg)

Acenaphthene 8

Acenaphthylene 18.7
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(k)fiuoranthene 16.7
4-Bromophenyl phenyl ether 34

Butylbenzyl phthalate 28.7
Carbazole 16.7
4-Chlorobenzenamine 167
bis{2-Chloroethoxy)methane 12.3
bis{2-Chloroethyl)ether 37.3
bis-Chloraisopropyl ether 11

4-Chloro-3-methylphenol 187
2-Chloronaphthalene 13.7
Z2-Chlorophenol 15.3
4-Chicrophenyl phenyl ether 19.7
Chrysene 16.7
o-Cresol 26

Dibenz{a,hlanthracene 168.7
Dibenzofuran 17

1,2-Dichlorobenzene 10

1,3-Dichlorobenzene 11.3
1,4-Dichlorcbenzene 15.7
3,3-Dichlorobenzidine 167
2,4-Dichlorophenol 20.7
Diethylphthalate 17.7
2 4-Dimethylphenci 167
Dimethylphthatate 18.3
Di-n-butyt phthalate 24

Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 25.3
2 6-Dinitrotoluene 333
Di-n-ociyl phthalate 30.3
Diphenyt amine 223
bis(2-Ethyihexyl) phthalate 30

Fiuoranthene 16.7
Fluorene 4

Hexachlorebenzene 20

Refer to footnotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of DSS Site 1080, Building 6644 Septic System

Confirmatory Soil Sampling, SVOC Analyticat MDLs

August 2002
(Cff-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte (ng/kg)

Hexachlorobutadiene 12.7
Hexachlorocyciopentadiene 167
Hexachloroethane 22
Indenc(1,2,3-cd)pyrene 16.7
Isaphorone 16
2-Methytnaphthalene 16.7
4-Methylphenol 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37
Nitrobenzene 20.3
2-Nitrophenol 17
4-Nitrophenol 167
n-Nitrosodipropylamine 227
Pentachlorophencl| 167
Phenanthrene 16.7
Phenol 12.7
Pyrene 16.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichlorophenol 17.3
2,4,6-Trichlorophenol 273

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Scil Sampling, PCB Analytical Results

August 2002
(Off-Site Laboratory)
PCBs
(EPA Method 80822)
Sample Attributes {uatkg)
Record Sample
Numberb ER Sample 1D Depth (ft) Aroclor-1254
605654 | 6644-DF1-BH1-5-S 5 NDB (0.5)
605654 | 6644-DF1-BH1-10-§ 10 ND {0.5)
605654 | 6644-DF1-BH2-5-5 5 ND {0.5)
605654 | 6644-DF1-BH2-10-S§ 10 4
605654 | 6644-DF1-BH3-5-S 6 NO {(0.5)
605654 | 6644-DF1-BH3-11-§ 11 { ND (0.5)
Quality Assurance/Quality Control Sample (Lg/L}
605656 | 6644-DF1-EB [ NA | ND (0.0472 1)
Note: Values in bold represent detected anaiytes.
2EPA November 1986.
PAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.
DSS = Drain and Septic Systems.
EPA = UL.S. Environmental Protection Agency.
EB = Equipment blank.
ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.
J = Analytical result was qualified as an estimated vaiue.

MDL = Method detection limit.

ng/kg = Microgram(s) per kilogram.

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

NA = Not appiicable.

ND ()} = Not detected above the MDL, shown in parentheses.
PCB = Polychlorinated biphenyl.

S = Soil sample.
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Table 3.4.2-6
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs

August 2002
{Off-Site Laboratory)
EPA Method 80822
Detection Limit
Analyte {(ugkg)
Aroclor-1016 1
Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1
Aroclor-1254 0.5
Aroclor-1260 1
aEPA November 1986,

DSS  =Drain and Septic Systems.

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

nglkg = Microgram(s} per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results

August 2002
(Off-Site Laboratory)
Sample Attributes HE

Record Sample (EPA Method 83302)
Number? ER Sample ID Depth (ft) (ng/kg)

6056654 | 6644-DF1-BH1-5-S 5 ND

605654 | 6644-DF1-BH1-10-S 10 ND

605654 | 6644-DF1-BH2-5-S 5 ND

605654 | 6644-DF1-BH2-10-S 10 ND

605654 | 6644-DF1-BH3-8-5 6 ND

605654 | 6644-DF t-BH3-11-5 11 ND H
Quality Assurance/Quality Contral Sample (pg/l)

605656 |6644-DF1-EB [ NA T ND

2EPA November 1986.

PAnalysis request/chain-of-custody record.
BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

EB = Equipment blank.

ER = Environmental Restoration.

ft = Foot {feet).

H = The holding time was exceeded for the associated sample analysis.
HE = High explosive(s).

ID = |dentification.

ng/kg = Microgram(s) per kilogram.
po/l = Microgram(s) per liter.

NA = Not applicable.
ND = Not detected.
S = Soil sample.
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Tale 3.4.2-8
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, HE Compound Anaiytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 83302
Detection Limit
Analyte (ng/kg)
2-Aming-4,6-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 34.1
1,3-Dinitrobenzene 341
2,4-Dinitrotoluene 55
2,6-Cinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
RDX 48
Tetryi 221
1,3,5-Trinitrobenzene 29
2,4,6-Trinitrotoluene 48

aEPA November 1986,

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

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

na’kg = Microgram(s) per kilogram.

RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine.

Tetrd = Methyi-2,4,6-trinitrophenylnitramine.

no
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Table 3.4.2-9
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, Metals Analytical Results
August 2002
(Off-Site Laboratory)

Sample Attributes Metals (EPA Methods 6000/7000/7196A} (mg/kg)
Record Sample
Number? ER Sample ID Depth [ft) Arsenic Barium Cadmium Chromium__{Chromium (VI)] Lead Mercury Selsnium Silver
605654 | 6644-DF1-BH1-5-5 5 3.99 183 0.0463 ) 9.8 0.0713 J 569 |ND{0.000927 J)| 0.356J ND (0.0843)
(0.467) {0.0891) (0.467)
605654 | 6644-DF1-BH1-10-S 10 2.88 71.2 0.058 J 7.19 ND (0.0518} 3.46 |ND (0.000857 J)| 0.204J ND {0.0876)
(0.488) (0.485)
605654 [ 6644-DF1-BH2-5-S 5 3.78 105 ND (0.0439) 9.08 ND (0.0546) 5.33 ND (0.00092 J) 0.26 J ND (0.0828)
{0.458)
605654 | 6644-DF1-BH2-10-§ 10 2.78 107 ND {0.046) 7.72 ND {0.054) 424 ND (0.0008 J) | ND (0.156) ND (0.0867)
605654 | 6644-DF1-BH3-6-S 6 3.9 115 ND (0.0469) 11.9 0.0783 J 7.53 0.00432 J 0.277J ND (0.0884)
{0.0979) (0.00974) {0.49)
605654 | 6644-DF1-BH3-11-8 11 2.59 1834J 0.108 J (0.49) 6.38 ND (0.0524) 3.44 0.00106 J ND (0.159) ND {0.0884)
(0.00966)
Background Concentration—Southwest Area 4.4 214 0.9 15.8 1 11.8 <0.1 <1 <1
Supergroup®
Quality Assurance/Quality Control Sample (mg/L)
605656 | 6644-DF1-EB NA ND (0.00224)| 0.000455 J |ND (0.000313)| 0.000918J |ND (0.0054 J)]0.00195 J{ ND (0.000047) |ND (0.00281)[ND {0.000835 J)
{0.005) {0,005} H (0.005)
9EPA November 1986.
BAnalysis request/chain-of-custody record.
“Dinwiddie September 1997.
BH = Borehole.
DF = Drainfleld.
0SS = Drain and Septic Systems.
EB = Equipment blank.
EFA = U.S, Environmental Protection Agency.
ER = Environmental Restaration.
ft = Foot (feet).
H = The holding time was exceeded for the associated sample analysis.
ID = |dantification.
J = Analytical result was qualified as an estimated value.
J{) = The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses.
MDL = Method detection fimit.

mg/kg = Milligram(s} per kilogram.

mgl/L = Milligram(s) per liter.
NA = Not applicable.

ND ()

S = Soil sample.

= Not detected above the MDL, shown in parentheses.




Table 3.4.2-10
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 6000/7000/7196A2
Detection Limits
Analyte {mg/kg)
Arsenic 0.189-0.202
Barium 0.0612-0.0654
Cadmium 0.0439-0.0469
Chromium 0.148-0.158
Chromium {VI} 0.0481-0.0546
Lead 0.26-0.278
Mercury 0.000857-0.000957
Selenium 0.149-0.159
Silver 0.0828-0.0884
SEPA November 1986.

DSS  =Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilogram.

Total Cyanide

Total cyanide analytical results for the six soil samples coliected from the three drainfield
boreholes are summarized in Table 3.4.2-11. MDLs for the cyanide soil analyses are
presented in Table 3.4.2-12. Cyanide was detected in both samples from borehole BH1 and in
the 10-foot-bgs sample in BH2. Cyanide was not detected in the EB.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the six soil samples coliected from the
three drainfield boreholes are summarized in Table 3.4.2-13. Uranium-235 was detected above
the NMED-approved background activity in the 11-foot-bgs sample from borehole BH3. Also,
although not detected, the minimum detectable activities (MDAs) for three of the uranium-235
analyses exceeded the respective background activity because the standard gamma
spectroscopy count time for soit samples (6,000 seconds) was not sufficient to reach the NMED-
approved background activity established for SNL/NM scils. Even though the MDAs may be
slightly elevated, the values 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 aclivity analytical results for the six soil samples collected from the three
drainfield boreholes are summarized in Table 3.4.2-14. Gross alpha activity above the New
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Table 3.4.2-11
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results

August 2002
(Off-Site Laboratory)
Sample Attributes Total Cyanide
Record Sample {EPA Method 9012A%)
Number® ER Sample ID Depth (it} (mgko)
| 805654 )6644-DF1-BH1-55 5 0.0548 J {0.25)
605654 |6644-DF1-BH1-10-8 10 0.0444 J {0.227
605654 | 6644-DF1-BH2-5-5 5 ND (0.0381)
605654 | 6644-DF1-BH2-10-S 10 | 0.0994 J (0.25)
605654 | 6644-DF1-BH3-6-5 B | ND (0.0419)
@5654 5644-DF 1-BH3-11-5 11 | ND (5.0466})
Quality Assurance/Quality Control Sample (mg/L}
605656 | 6644-DF1-EB | NA | ND {0.00172)
Note: Values in bold represent detected analytes.
2EPA November 1986,
bAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.
DSS = Drain and Septic Systems.
EB = Equipment blank,
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot {feat).
ID = |dentification.

J4) = The reporied value is greater than of equal (o the MPL butis
less than the practical quantitation limit, shown in parentheses.
MDL = Method detection limit.

mg/kg = Milligram({s) per kilogram.
mg/L = Miltigram{s} per liter.
NA = Not apglicable.

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

Table 3.4.2-12
Summary of DSS Site 1080, Building 6644 Seplic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs

August 2002
(Oft-Site Laboratory)
Analyte EPA Method 9012A2
Detection Limit
[mg'kg)
| Total Cyanide 0.0381-0.0466

2EPA Novemnber 1985,

DSS = Drain and Septic Systems.

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

mgtkg = Milligram{s} per kilogram.
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Table 3.4.2-13

Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Resuits
August 2002

(On-Site Laboratory)

Sample Attributes Activity (EPA Method 801.12) (pCi/g)
Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Number® ER Sample ID Depth (ft) Result Errort Result Errorc Resuit Errar¢ Result Error®
605641 | 6644-DF1-BH1-5-S 5 ND (0.0359) - 0.716 0.345 ND (0.211) - ND (0.526) --
805641 | 6644-DF 1-BH1-10-8 10 ND {0.0296) - 0.569 0.277 0.0777 0.151 ND (0.447) o
605641 [6644-DF1-BH2-5-§ 5 ND (0.0339) -- 0.67 0.324 ND (0.193) - ND {0.483) -
605641 | B844-DF1-BH2-10-S 10 ND (0.0312) - 0.548 0.276 0.114 0.158 | ND (0.475) -
605641 | 6644-DF1-BH3-6-8 6 ND {0.0351) - 0.65 0.323 ND (0.203) -- ND (0.515) -~
605641 | 6644-DF1-BH3-11-3 11 ND (0.0314) -- 0.467 0.237 0.257] 0.164 0.868 0.303
Background Activity—Southwest Area 0.079 NA 1.01 NA 0.16 NA 1.4 NA
| Supergroup®

Note: Values in bold exceed background soil activities.
aEPA November 1586.

bAnalysis request/chain-of-custody record.

‘Two standard deviations about the mean detected activity.

dDinwiddie September 1997.
BH = Borehole.
DF = Drainfield.

DS8 = Drain and Septic Systems.

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

ft = Foot {feet).

D identification.

MDA = Minimum detectable activity.
NA = Not applicable. v
ND () = Not detected above the MDA, shown in parentheses.

ND () = Notdetected, but the MDA (shown in parentheses) exceeds background activity.

nGCifg = Picocurie(s) per gram,
S = Soil sample.
- = Error not calculated for nondetect results.




Table 3.4.2-14
Summary of DSS Site 1080, Building 6644 Septic System
Confirmatory Soif Sampling, Gross Alpha/Beta Activily Analytical Results

August 2002
(Off-Site Laboratory)
Sample Attributes Activity {(EPA Method 800.02) (pCilg) ]
Record Sample Gross Alpha Gross Beta
Number® ER Sample [D Depth {it) Result | Error Resut | FErrore
605654 | 6644/1080-DF 1-BH1-5-S 5 18. 6.23 204 | 339
805654 | 6644/1080-DF 1-BH1-10-S 10 15.1 5.56 189 | 278
605654 | 6644/1080-DF1-BH2-5-S 5 15 517 20.1 1.96
605654 {66844/1080-DF1-BH2-10-S 10 15.5 5.35 j 10.8 197
805654 | 6644M080-DF1-BH3-6-5 6 21.9 6683 | 240 247
BOSES4 | 6644/1080-DF1-BH3-11-S i1 19. 2.73 20.8 i 2.12
Background Activityd 174 NA 35.4 NA
Quality Assurance/Quality Cantrol Sample (pCill)
|_605654 | 6644-DF 1-EB ] NA ] 00274 T 0217 |ND{0.181)] -~ |

Note: Values in bold exceed background soif activities.
2EPA November 1986,

®Analysis requestichain-of-custody record.

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

8H = Borehole.

OF = Dainfield.

DSS  =Drain and Septic Systems.

EB = Equipment blank.

EPA =S, Environmental Pratection Agency.
ER = Environmeniza! Restoration.

fi = Foot (feet).

] = Identification.

MDA = Minimum detectable activity.

NA = Not applicable.

N2 { 1 = Not detected above the MDA, shown in parentheses.
ACi'g  =PizocLniels) par gen.

pCik  =Picocurie(s) per liter.

=S = Soil sample.

- = Error not caleulated for nondetect results.

Mexico-established background activity was detected in three soil sampies at this sile.
However, no gross alpha or beta activity was detected greater than an order-of-magnitude
above the New Mexico-established background ievels (Milier September 2003) in any of the
samples. These results indicate no significant levels of radicactive material are present in the
soil at the site.

3.4.3 Soil Sampling Quality Assurance/Quality Controf Samples and Data
Vahdation Results

Throughout the DSS Project, quality assurance/quality control samplaes were collected at an
approximate frequency of 1 per 20 field samples. These included duplicate, EB, and TB
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samples. Typically, samples were shipped to the laboratory in batches of up to 20 samples, so
that any one shipment might contain samples from several sites. Aqueous EB samples were
collected at an approximate frequency of 1 per 20 site samples. The EB samples were
analyzed for the same analytical suite as the soil samples in that shipment. The analytical
results for the EB samples appear only on the data tabies for the site where they were collecied.
However, the resuits were used in the data validation process for all the samples in that batch.

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for
the sites in that shipment. The results were used in the data validation process for all the
samples in that batch. No VOCs were detected in the TB for DSS Site 1080 (Table 3.4.2-1).

A set of aqueous EB samples were collected following the completion of soil sampling in the
Building 6644 Septic System drainfield in August 2002. The EB samples were analyzed for the
same constituents as the soil samples collected at that time. No VOCs, PCBs, HE compounds,
or cyanide were detected in any of the EB sampies. Trace amounts of one SVOC
(bis[2-ethylhexyl] phthalate), three metals (barium, chromium, and lead), and a very low level of
gross alpha activity were detected in the EB associated with these samples.

No duplicate samples were collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radicchemical Data,” Technical Operating Procedure {TCP) 94-03, Rev. 0
{SNL/NM July 1984) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” in Administrative Operating Procedure (AOP) 00-03 (SNL/NM December
1999). Annex B contains the data validation reports for the samples collected at this site. In
addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma spectroscopy
results according to “Laboratory Data Review Guidelines,” Procedure No. RPSD-02-11, Issue
No. 2 (SNL/NM July 1996). The data are acceplable for use in this request for a determination
of CAC without controls.

One sample for HE compound analysis was re-extracted and analyzed outside of the method

holding time and the nondetect result was qualified “H” during data validation. The EB sample
analysis for hexavalent chromium was also performed outside of the method holding time and
was qualified “H” during data validation.

3.5 Site Sampling Data Gaps

Analytical data from the site assessment were sufficient for characterizing the nature and extent
of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1080.
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4.0 CONCEPTUAL SITE MODEL

The concepiual site model for DSS Site 1080, the Building 6644 Septic System, is based upon
the COCs identified in the soil samples collected from beneath the drainfield at this site. This

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

41 Nature and Extent of Contamination

Potential COCs at DSS Site 1080 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radicnuclides. No HE compounds were detected in any of
the soil samples collected at this site. None of the eight RCRA metals nor hexavalent chromium
were detected at concentrations above the approved maximum background concentrations for
SNL/NM Southwest Area Supergroup soils (Dinwiddie September 1997). Two VOCs, five
SVOCs, and one PCB were detected in these samples. Cyanide was also detected in three
samples, but because it does not have a quantified background screening concentration, it is
unknown whether this COC exceeds background. One of the four representative gamma
spectroscopy radionuclides, uranium-235, was detected at an activity exceeding the
corresponding background level, and the MDAs for three of the uranium-235 analyses
exceeded the corresponding background activity. Gross alpha activity was detected above the
New Mexico-established background level (Miller September 2003) in three samples. However,
the activities were less than an order-of-magnitude above the New Mexico-established
background level. No gross beta aclivity was detected above the New Mexico-established
background levet in any sample.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system drainfield. Possible secondary release mechanisms include the uptake
of COCs that may have been released into the soil beneath the drainfield {Figure 4.2-1). The
depth to groundwater at the site (approximately 480 feet bgs) most likely precludes migration of
potential COCs into the groundwater system. The potential pathways to receptors include soil
ingestion, dermal contact, and inhalation, which could occur as a result of receptor exposure 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 1080.

Table 4.2-1 summarizes the potential COCs for DSS Site 1080. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecclogical
risk assessments. The current and future land use for DSS Site 1080 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and

resident. The exposure routes for the receptors are dermal contact and ingesticn/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
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Figure 4.2-1
Conceptual Site Model Flow Diagram for DSS Site 1080, Building 6644 Septic System
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Table 4.2-1
Summary of Potential COCs for DSS Site 1080, Building 6644 Septic System
Number of Samples
COCs Detected or Where COCs Detected
with Concentrations Maximum or with Concentrations
Greatar than Background Maximum Greater than
Number Background or Limit/Southwest Concentration® Average Background or
of Nonguantified Area Supergroup® | (All Samples) | Concentrationd Nonguantified
CQOC Type Samples® Background (mg/kg) {mg/kg) (mg/kg) Background®
VOCs g 2-Butanone NA 0.0148 0.0063 5
8 Methylene Chloride NA 0.0025 J 0.0020 6
SVQOCs 8 Anthracens NA 0.0168 J 0.0098 1
6 bis(2-Ethylhexyl} NA 0.0629 J 0.0240 1
phthaiate
4] Fluoranthene NA 0.0205 J 0.0122 2
6 Fluorene NA 0.201 0.0352 1
6 Pyrene NA 0.144 0.0524 3
PCBs 6 Aroclor-1254 NA 0.0042 0.0009 1
HE Compounds 5] None NA NA NA None
RCRA Metals B None NA NA NA None
Hexavalent Chromium 6 None NA NA NA None
Cyanide B Cyanide NG 0.0994 J 0.0436 3
Radionuclides | Gamma Spectroscopy 6 Uranium-235 0.16 0.257 NCf 4
{(pCifg) Gross Alpha 6 Gross Alpha 17.49 21.6 NCf 3
Gross Beta € None NA NA NA None

aNumber of samples includes duplicates and splits.
bDinwiddie September 1997.

“Maximum concentration is either the maximum amount detected, or for radionuclides, the greater of either the maximum detection or the maximum MDA abgve

background.

dAverage concentration inciudes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect

results, divided by the number of samples.
#See appropriate data table for sample locations.

fan average MDA is not calculated bacause of the variability in instrument counting error and the number of reported nondetect activities for gamma spectroscopy.

Miller September 2003,

COC = Constituent of concemn.

DSs = Drain and Septic Systems.

HE = High explosive(s).

J = Analytical result was qualified as an estimated value.
MDA = Minimuim detectable activity.

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NC = Not calculated,

PCB = Polychlorinated biphsnyl.
pCilg = Picocurie(s} per gram.

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




major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil,

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1080.

4.3 Site Assessment

Site assessment at DSS Site 1080 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 performed for DSS Site 1080 in more detail.

431 Summary

The site assessment concluded that DSS Site 1080 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks were found to be
insignificant because no pathways exist.

4.3.2 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1080.
This section summarizes the results.

4.3.2.1 Human Health

DSS Site 1080 has been recommended for an industrial 1and-use scenario (DOE et al.
September 1995). Because VOCs, SVOCs, PCBs, cyanide, and uranium-235 were detected,
are present above background, or have a nonquantified background value, 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 process, results, and
uncertainties. The risk assessment process provides a quantitative evaluation of the potential
adverse human health effects from constituents in the site’s soil by calculating the hazard index
(H1) and excess cancer risk for both industrial and residential land-use scenarios.

The Hi calculated for the COCs at DSS Site 1080 is 0.00 for the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hi risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1080 COCs is 2E-8 for an industrial land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 1.64E-8. Both the incremental HI and excess cancer risk are below
NMED guidelines.
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The Hi calcutated for the COCs at DSS Site 1080 is 0.00 for the residential land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental HI risk, determined by subtracting risk associated with background from
potential nonradiological COC risk (without rounding), is 0.00. The excess cancer risk for DSS
Site 1080 COCs is 4E-8 for a residential land-use scenaric. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 3.55E-8. Both the incremental HI and incremental excess cancer risk are
below NMED guidelines.

For the radiological COCs, one of the constituents (uranium-235) was present at an activity
greater than the corresponding background values. The incremental total effective dose
equivalent (TEDE) and corresponding estimated cancer risk from radiological COCs are much
less than U.S. Environmental Protection Agency (EPA) guidance values; the estimated TEDE is
1.4E-2 millirem {(mrem)/year (yr) for the industrial land-use scenario, which is much less than the
EPA’s numerical guidance of 15 mrem/yr (EPA 1997a). The corresponding incremental
estimated cancer risk value is 1.2E-7 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 3.6E-2 mrem/yr with an associated risk of 3.4E-7. The guideline for this
scenario is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1080 is eligible for
unrestricted radiological release.

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

Table 4.3.2-1
Summation of Incremental Nonradiological and Radiological Risks from
DSS Site 1080, Building 6644 Septic System Carcinogens

Scenario Nonradiclogical Risk Radiclegical Risk Total Risk
Industrial 1.64E-8 1.2E-7 1.4E-7
Residential 3.55E-8 3.4E-7 3.8E-7

DSS = Drain and Septic Systems.

Uncertainties associated with the calculations are considered small relative to the conservatism
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk
1o human health under both the industrial and residential land-use scenarios.

4.3.2.2 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecological Risk
Assessment Guidance for Superfund (EPA 1997b) also was performed as set forth by the
NMED Risk-Based Decision Tree in the “RPMP [RCRA Permits Management Program]
Document Reguirement Guide” (NMED March 1998). An early step in the evaluation compared
COC concentrations and identified potentially bioaccumulative constituents {see Annex C,
Sections IV, VI.2, and VIIL.2.1). This methodology also required developing a site concepiual
model and a food web model, as well as selecting ecological receptors, as presented in
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“Predictive Ecclogicat Risk Assessment Methodology, Environmental Restoration Program,
Sandia National Laboratories, New Mexico” (IT July 1998). The risk assessment also includes
the estimation of exposure and ecological risk.

All COCs at DSS Site 1080 are located at depths of 5 feet bgs or greater. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1080 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not reguired for
this site.

4.4.2 Ecological

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate
that no complete pathways exist at DSS Site 1080, a baseline ecological risk assessment is not
required for the site.
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5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

51 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, a determination of CAC without controls is recommended for DSS Site 1080 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 ecoiogical concern because no complete pathways
exist at the site.

52 Criterion

Based upon the evidence provided in Section 5.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS Site 1080. This is consistent with the NMED’s
NFA Criterion 5, which states, “the SWMU/AQC [Area of Concern] has been characterized or
remediated in accordance with current applicable state or federal regulations, and the available
data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1080
Septic Tank Sampling Results
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NOTE: These samples were all analyzed for: VOCs, SVOUCs, PCBs, Metals, Total
Cyanide, 01l & Grease, Phenols (Phenolifics), Nitrate/Nitrate, Gross Alpha/Beta, Gamma
Spectroscopy, Isotopic Uranium, Isotopic Plutonium, and Tritium.

The following tables only report detections.




TABLE 17
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS
TECHNICAL AREA il AND COYOTE CANYON TEST FIELD
SEPTIC TANK SAMPLING
BUILDING 6644

DUPLICATE SAMPLES

Parameter _ Results Units
SNLADC4861 - SNLAQ04863
SNLA0C4862 SNLAOD4864
INCRGANICS
Cyanide 0.036 ¢.033 mg/!
Nitrates/Nitrites 1.0 i.0 mg/t
Phenols 0.016 0.019 mg/l
METALS
Barium 0.048 0.061 mgft
Copper 0.081 0.1 mgA
Manganese 0.017 0.029 mgA
Zinc 0.019 7 0.038 mg/l
RADIOLOGICAL
Gross Beta 25 20 pCi/l
Plutonium 239/240 ND 1.1 pCil

ND=Not Detected

Project No. 301181.26.01
FEG-BB.027









Building 6644
Area 3
Sample ID No. SNLA008587
Tank ID No. NRN

On August 17, 1992, a sludge sample was collected from the septic tank serving

Building 6644. During review of the radiological data, no parameters were detected that
exceed U.S. Department of Energy (DOE) derived concentration guideline (DCG) limits or
the investigation levels (IL) established during this investigation.
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Resuits of Septic Tank Analyses
(Sludge Sample)
Building No./Area: 6644 A-3
Tank ID No.: NRN
Date Sampled: 8/17/92
Sample ID No.: SNLAOQOBS87
[ 1 Measwed |  sz2sigma | |

Analytical Parameter Concentration Uncertainty Units
Gross Alpha 1E+01 1E+01 pCifg
Gross Beta 1E+01 2E+01 pCiig
Gross Alpha 2E+01 2E+01 pCi/g
Gross Beta 1E+01 2E+01 pCifg
Gross Alpha 1E+01 2E+01 pCifg
Gross Beta 2E+01 3E+01 pCi/g
Gross Alpha 1E+01 2E+01 pCi/g
Gross Beta 3E+01 S5E+01 pCilg
Tritium OE+02 3E+02 pCi/L
Bismuth-214 <0.0892 NA _ pCi‘mL
Cesium-137 <0.0129 NA pGifmL
Potassium-40 0.120 0.0428 pCifmL
Lead-212 <0.0193 NA pCifmL
Lead-214 0.0601 0.00839 pCi/mL
Radium-226 <0.311 NA pCif/mL
Thorium-234 <0.251 NA pC¥mbL
Thallium-208 0.0134 0.00295 pCirmL

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

Buiiding 1D: Blidg 6644
Sample |D Number: 024400
Date Sampled: 6-28-95

Detection NM Discharge COA Discharge
Parameter {Method) Result Limit {DL) Limit? ) Limit® Comments
Volatite Organics (8260) (mg/L) {marL) {mg/L) (mgl)
None detected above BL ND various various TTO=5.0
Semivolatile Organics (8270} {mgAL) {mgd} {mgrL) (Mg}
bis(2-Ethylhexyl)Phthalate 2.003) 0.010 NR TTO =50
Pesticides/PCBs (8080) (mgl) {mglt) {mg) (mg)
None detected above DL ND vatigus NR / PCBs = 0.001 TTO=5.0
Metals (6010/7470) (mg/L) {mg/L) (mgrL) {mon)
Arsenic 0.0051J 0.010 0.1 2.0
Batum 0.0814J 0.200 1.0 200
Cadmiumn ND 0.005 0.01 2.8
Chromium ND 0.020 0.08 20.0
Copper 0.01724 0.025 1.0 16.5
Lead ND 0.003 0.05 a.2
Manganese 0.0104B 0.010 0.2 20.0
Nicket ND 0.04C 0.2 12.0
Selenium ND 0.005 0.5 2.0
Silver ND o.010 0.05 50
Thallium ND 0.010 NR NR
Zine 0.0302 0.020 10.0 28.0
Mercury ND 0.0002 0.002 0.1
Miscelianeous Analyses gL} (mg/L} (mg/L) (mg/L}
Field pH 8.2 pH units 0 - 14 pH units 6~ 9 pH units 5 - 11 pH units
Formaldshyde (NIOSH 3500} 0.28 0.050 NR 260.0
Fluoride (300.0) ND Q.10 1.6 180.0
Nitrate + Nitrite (353.1) 3.06 0.50 10.0 NR

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

Buikding ID: Bldg 6644
Sample 1D Number: 024400
Date Sampled: 6-28-95
Detection NM Discharge COA Discharge
Parameter (Method} Result Limit (DL) Limie* Limit® Comments
Misceffaneous Anafyses {mg) {mgl) {mgl) {mghi)
Cil + Greass (3070) ND 0.94 NR 150.0
Total Phenol (9066} ND 0.050 0.005 : 40
Notes:

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

® Gty of Aluquarque Sewer Use and Wastewalsr Conrol Ordinance (1983), Section 8-3-3 M — maximum aliowable concentration for grab sampla.
B = Anaiyte detecled In method blank.

DL = Detection limit indicaled on faboratory report.

DL = Instrument detection limit.

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

ND = Nat detected above DL indicated.

NR = Not ragulated.

TTC = Total toxic organics.
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RESULTS OF SEPTIC TANK SAMPLING
RADIOLCGICAL ANALYSES OF AQUEQUS SAMPLE

Building 1D: Bidg 6644

Sample ID Number: 024400

Date Sampled: £-28-95

Parameter (Method) Result MDA Critical Level NM Discharge Limit* Comments
Radiclogical Analyses (pCiL 2 2-0) {pCil) (pCil) (pCit.)

Gross Alpha (9310) 23.6+36 2.2 0.98 NR

Gross Bsta {9310} 438+ 486 17 0.82 NR

Isotopic Analyses (PCHL + 2-a) {pCiL} {pCiL) (pCiL)

Tritium {906.0) ~$06 + 56 96 47.5 NA

Uranium-238° 0.32 £ 0.14 0.053 0.044 NR sampled 7-13-95
Uranium-235/236° 0.029 + 0.045 0.074 0.057 NR sampled 7-13-95
Uranium-234" 0.65 = 0.21 0.053 0.044 NR sampled 7-13-95
Gamma Spectroscopy” (pCiimL + 2-0) (pC¥mL} (pCi'l) (oG}

None detected above MDA ND various NL NR

Notes:

HNL = Not listed.
NA = Not regulated.

* New Mexico Water Quality Control Commissian Regulations (1980}, Section 3-103.
® Isotopic uranjum analyzed by NAS-NS-3050.

¢ Analyzed in-hocuse by SNL/NM Depantment 7715.
MDA = Minimum detectable activity.

ND = Not detecled above MDA indicated,

AL/9-35/AWP/SNL: T3816-56/1

3901455.221.07.000 10-12-95 12:20pm







ANNEX B
DSS Site 1080
Soil Sample Data Validation Results



RECORDS CENTER CODE: ER/1295/DSS/DAT

SMO ANALYTICAL DATA ROUTING FORM

PROJECT NAME: DSS Soil Sampling PROJECT/TASK: 7223 _02.03.02
SNL TASK LEADER: Coliins ORG/MS/CFO#: 6133/1089/CF032-02
SMG PRQJECT LEAD: Herrera SAMPLE SHIP DATE: 8/27/2002

ARCOC LAB LABID PRELIM DATE FINAL DATE

EDD
EDD ONQ BY

805652 GEL 66189A 10/872002 X X JAC
605653 GEL 661888 10/8/2002 X X JAC
605654 GEL 66189C 10/8/2002 X X JAG
605556 GEL 661890 10/8/2002 X X JAG
NAME DATE

, REVIEW COMPLETED BY/DATE: L. Werrona 19 25-02

CORRECTIONS REQUESTED/RECEIVED: yeg:. 10.2%-01% ye'd  10-29-02
PROBLEM #: 5104
FINAL TRANSMITTED TO/DATE: S oy 10.2 G.0F
SENT TO VALIDATION BY/DATE: Come wlaalos,
RUSH VALIDATION REQUIRED EST. TAT:| |
VALIDATION COMPLETED BY/DATE: AT 2 /9. O
COPY TO WM BY/DATE:
TO ERDMS CR RECORDS CENTER BY/DATE: C.m”l u h iﬂiQE

COMMENTS:
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Anatytical 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 # 805852, -53, -54 and -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 validation. Data are evaluated using SNL/NM ER Project AOP 00-03.

Summary

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

7196A

{hexavalent chromium).

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

ICP-AES — tch # 19771 mples 66189-021 ugh —-040
Silver was detected in the ICB/CCB at a value > DL but < RL. Sample 66189-026, -
027 and -030 had values > DL but < 5X the blank value and will be qualified “J, B3~

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

RL. Samples 66189-023, -025, -027, -030, -032 and 040 had values > DL but < 5X
DL and will be qualified *J, B3". All remaining samples were non-detect and will be
qualified "UJ, B3".

iICP-AE S-Metals Batch # 199132 (Sampl 195-002
The replicate RPD (54%) failed QC acceptance criteria (x35%) for barium. The
sample had a barium value > 5X RL and will be qualified “J".

Hg Batch # 199386 (Sample 66195-002)
Hg was detected in the ICB/CCB at a negative value with an absolute value > DL but
< RL. The sample had a value > DL but < §X DI. and will be qualified *J, B3".




ICP-AES-Metals Batch # 1 9 (Sampile 66197-011
Barium was detected in the MB at a value > DL but < RL. The sample resuit 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 wifl 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 nide - Batch #197853 and 198863

The high concentration LCS’s in both batches had %R's (134/139%) > QC
acceptance criteria (81-125%). All sample results were non-detect with the exception
of samples 86189-028, -029, -033, -03§, -037 and —-039. These all had values > DL
but < RL and will be qudlified “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 rasult was non-detect, and using professional judgment
will be qualified “UJ, HT".

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

Holding Timee/Presarvation

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

Calibration
All Anatyses: 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 Batch # 197718 (Samples 66189-021 through =040)

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. Alf associated sample resuits were > 5X the blank values and will not
be qualified.

ICP-AES-Metals Batch # 199132 (Sample 66195-00
Barium, chromium and iead were detected in the EB at values > DL but <RL. The
sample results were > 5X the blank values and will not be qualified.

ICP-AES-Metals Batch # 199969 (Sample 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 > Di. but < RL. The sample result
was non-detect and will not be qualified.

Laboratory Control Sample/lLaboratory Control Sample Duplicate (LCS/LCSD) Analyses

All Analyses: The LCS met QC acceptance criteria. 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- Is Batch # 1 69 197011
The sample used for the MS was of similar matrix from another SNL SDG. No data
wilt be qualified as a result.

CVAA-Hq Batch # 198713 (Sample 66197-011
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 acgeptance criteria except as mentioned above
in the summary section and as follows:

ICP-AES-Metals Batch # 199969 (Sample 66197-011)
The sampie 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 Sampls (iCS)
ICP-AES (All batches): The ICS-AB met QC acceptance criteria.




All Other Analyses: No [CS required.

ICP Serial Dilution

ICP-AES (All batches): The seriai dilution met QC acceptance criteria.
ICP-A etals Batch # 1 9 (Sample 66187-011
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.

Detaction Limits/Dilutions

All Analyses: All detection limits were properly reported.

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

All Other Analyses: No dilutions were performed.

Other QC

All Analyses: An equipment blank and a fieki duplicate was submitted on the ARCOC .There

are no “required” vaiidation procedures for assessing a field duplicate.

No field blank was submitted on the ARCOC.

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

No raw data was submitted with the package.

No other specific issues were identified which affect data 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: 11/08/02
TO: File
FROM: Linda Thal

SUBJECT. Organic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605652, -53, -54, -56 GEL SDG # 66188, 66195 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 SNL/NM ER Project AOP 00-03.

Summary

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

VOC Batch # 197964
Trichloroethene had a RF (0.22) < than the specified minimum {0.30) but > 0.01. Sample
66195-001 was non-detect and will be gualified “UJ".

SVOC ~ Batch 197857 (Sampie 66189-022. 023 and 025 though 040)
1,2-Dichiorobenzene was detected in the method blank {MB) at a value > DL but < RL.
Samples 56189-022 and 023 had 1,2-dichlorobenzene vaiues > DL, < RL and <€X the MB
value and will be qualified “U, B” at the RL,

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

SVOC — Batch 189631 (Sample 66189-021and -024)
No MS/MSD, LCS/A.CSD or replicate was performed with this balch. As there is no measure
of precision, both associated sampte results will be qualified "P2".

SVOC — Batch 188215 (Sample 66195-002)

Due to laboratory error, the MS failed %R for most spiked compounds and all 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 no
measure of precision, the sample restits will be qualified "P2".




VOC — 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 sutrogate (DCB) %R was < QC acceptance criteria (21-122%) but > 10%. The sample
results were non-detect and will be qualified *UJ, A1”.

HE - Batch # 39 (Sample 66189-021 through —-040

The MS %R (54%) and RPD (43%) failed QC acceptance criteria (7 1-120%/<20%) for 4-
amino-2,6-dinitrotoluene. All associated sample results were non-detact and will be qualified
“UJ, A2, P1”.

HE - Batch # 198044 and 20 Sampie 66195-002
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.

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

Batch 203608: 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 results 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 samples were properly preserved and analyzed within the method prescribed
holding time except as mentioned above in the summary section.

GCalibration

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, 197 and 1
Severai 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 197857 {Sample 66189-022, 023 and 025 though 040)

The initial calibration had a correlation coefficient > 0.9 but < 0.99 for 2-nitrophencl (MSD 8),
2 4-dinitrophenol (MSD4) and 4,6-dinitro-2methyiphenol (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 — h 199631 (Sample 65188-021 24
Several compounds had %D > 20% but < 40% (refer to DV worksheet). All associated
sample results were non-detect and no data will be qualified.

VOC — Batch 198215 (Sample 661985-002
The initial calibration had a correlation coefficient > 0.9 but < 0.99 for 2-nitrophenol. The
associated sample result was non-detect and will not be qualified. ‘
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 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 wi¥ 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.

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:

VOGC
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.

SveCc -B 197857, 199631 and 1982

Bis(2-ethylhexyl)phthalate was detected in the equipment blank (EB) (66197-006) at a value
> DL but < RL. All agscciated 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.

SVQC — Batch 197857 (Sample 66189-022 023 and 025 ¢ h 040
1,2-Dichlorobenzene was detected in the method blank (MB) at a value > DL but < RL.
Samples 661838-025 through -040 were non-detect and will not be qualified.

HE — Batch 198171 (Sample 6§6197-008)
Tetryl was detected in the MB at a value >DL but < RL. The sample result was non-detect
and will not be qualified.

Surrogates
All Analysis: All surrogate acceptance criteria were met.
internal Standards {ISs)

All Analysis: All internal standard acceptance criteria were met.




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

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

N 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.

SVOC — Batch 197857 (Sam 189-022, 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)

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

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 all QC
acceptance criteria for accuracy and precision. No data will be qualified.

Labora 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.

SYOC — Soils and Waters

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

HE — Batch 198044

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 SVYOC: No confirmation analyses required.

PCB: All confimation acceptance criterla 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 shouid be noted that viny! 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.




Anaiytical 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
JO. File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605652, -53, -54, -56
GEL SDG # 66189, 66195, 86197 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 to ba adequate. The following sections
discuss the data review and validation.

Holding Times/Preservation

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

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

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

Matrix Spike (MS) Analysis

The MS/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 replicate analyses met all QC acceptance criteria with the following exception:
Batch # 198970 Sample §6197-012

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

TraceriCarrior Recoveries

No tracer/carrier required.

Negative Bias

All sample results met negative bias QC acceptance criteria.

Detection Limits/Dilutions

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

Other QC

An equipment blank and a field duplicate was submitted on the ARCOC. There are
however, no “required” data validation 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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YA # ad e waser :
, Volatile Organics (SW 846 Method 8260) Page | of 2
Site/Project; 3> Sey! Jaqg’:jwcoca; 60 b, ~S3 ~5H ~$b #of Semples: & _ Matrix: Agueovs L
Laboratory: ____G 44 Laboratory Report #: b /97 Laboratory Sample IDs: __66/97 ~ ©0/  #hrv - 004
Methods: __Jio - 8A4b Bdup0ld Batch #s: £ 9906 &
Calib,
T calb. | oon | ccv Floki
Min, RF %D | Method LCS Ms Equip. ¢ Trip
15| CAS# Name E RF ntercept Qg‘ 7 Biks LCS{LcsD RPD MS I MSD RPD :‘% Blanks | Blanks
>.05 0.9% ity B
1 {71-356 [i,1 i-michloroethane 0.10 v ] v N\ AA
2 ]79-34-5 1,1,2,2-4etrachloroethans 030 N
2 |19-00-5 1,1 2-trachlorocthanc 0.10 N
175343 [1,1-dRbloroethene 0.1¢ K
1 175334 |1l dichlotoefhene .20 L |
1 1107062 11,3 dickiorostinme 0.10 A\
1 _1540-590 |12 dichlarcetieme(total) 0.0{ \
1 {78.87-3 0.0% \
1-butansne (MEK)
N el LT BV IV
1_{116-75-8 |7-chloroethyl viny] ether X
F_’.'__|59]-75-6 2-hexanone 0.01
) J108-10-1 M"’“‘“‘ 0.10
b 167641  |aceteme(] Oxhik) 0.61 W | v v N
1 {71-43-2 hensene ), 50 Wvo 1 v 1
1 175274 [twomodichloromethans 0.20
{73252 [oromotorn 0,10 N
74-33.9 | bromomethane 10,10 \
75150 |oarbom disubfide 0.16 \
56138 0.10
108.50=7 0,50 v I 1wl v s
1 {75003 |chioroethanc 0.01 - 1 \
1 |67-66-3  [chlorofers 0.20 v N
T [74-87.3  |chlotorethase 010 | v | S 1 VvV 118 Y
110051015 jeis-1 I-dichloropropene 020 -1 AN
2 {12481 |dibromochloromethane 0,18 v N
21100414 |ctinoemene 10.10 -
E 750 Hlorie (1B 111001 |7 v
2 110042-5 [styreme .30
2 _(127-184 0.20 A\
h"m&-us-s ohvene{10xbik) 040 vl vIi N
2 [10061-02-6 [trans-1,3<hchloropropens 0.10 - 173 N
£ 179014 0.30 . « e N\
1 178014 {visyl celoride 0.30 i S
2 11330207 [xylenea(iotal) 0.30 T )
[ ~ M- Qicafore [
ana -l id= O )
Comments: Notes:  Shaded rows are RCRA comipouds,
Reviewed By: A ot Date: //.07. 03

B-18
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Project Leader _Galling
AR/COC No.  BObBA2, 653, 664, 855

Contract Verification Review {CVR)

Project Name DSS Soil Sampling

Case No, 7237_D1.07.02

Analiytical Lab _ GEL

SDG No. 6681804, 8,C, O

in the tables below, mark any information that is missing or incormect and give an explanation.
1.0 _Analysis Requast and Chain of Custody Record and Log-in Information

Line | Complata? Resclved?

NO. itorn Yoy | No i no, sxpiain Yes | No
1.4 All tems on COC complete - data enfry cleri initialed and dated X
1.2 Container type(s) correct for anafyses requested X
1.3 volime for # and types of anslyses requestsd A
14 Preservative correct for analyses requested X
1.5 Custody recortds continuous and complete X
16 Lab sample numbar(s) provided and SNL sample number(s) cross X

referenced and commect
1.7 Dats sampios received X
1.8 Cohdition upoh receipt information peovided X
2.0 Analytical Laboratory Report

Line com&? Resolved?

No. ftam Yes | No if na, explain Yes | No |
21 Dats reviewed, signature X
22 Method reference number(s) compiets and correct X
23 QC analysis and accapiance limits provided (MB, LCS, Replicats) X
2.4 Mastrix spike/mattix spike data provided {if requested) X
25 Detection kmits provided; POL and MOL (or IDL), MOAand L, X
2.6 QC baich numbers provided 3
27 faciors provided and ail dilution levels reporied X
28 Dsta reporind In appropriate units and using comect significant figures X
29 Radiochemisiry analysis unceriainty {2 sigma ermor) and trecer recovery X

{if applicable) reporned

210 { Narrative providad X
2.1% TAT met X
212 Heid times mat ~ ¥ 1 HE m-sxtraction but of holding time
2.13 | Confractuai qualifiers provided X
2.14 All reguested result and TIC (i requested) data provided X
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Contract Verification Review (Concluded)
5.0 Problem Resolution
Summarize the findings in the tabie below. List orly samples/fractions for which deficiencies have besen noted.

Sample/Fraction No. Analysis Problems/Comments/Resolutions
059661-002 SVeC missing certificate of analysis
058710-002RE HPLC missing cartiicate of analysis for re-extraction and QC Summary for 1200305569 (blank) and

1200305570 (LCS, pasted)

Were deficiencies unresolved? Yes No

Basad on the review, this data package is compiete. Yes

if no, provide. nonconformance report or correction request number __5108 _ and dete comection request was submitted:_ 1025002
Reviewed by: Uﬂ'{ﬁ/_' Dete:_ 10725002  Closed by: Date;
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DSS SITE 1080:_RISK ASSESSMENT REPORT

. Site Description and History

Drain and Septic Systems (DSS) Site 1080, the Building 6644 Septic System, at Sandia
Naticnal Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-ll on federally
owned land controlled by Kirttand Air Force Base {KAFB) and permitted to the U.S. Department
of Energy (DOE). The abandoned septic system consisted of a 1,000-gallon septic tank
connected to a drainfield consisting of three approximately 20-foot long drain lines. Available
information indicates that Building 6644 was constructed in 1989 (SNL/NM March 2003), and it
is assumed that the septic system was also constructed at that time. In 1991, the septic system
discharges were routed to the City of Albuguergue 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).

Envircnmental concern about DSS Site 1080 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation was planned to
be consistent with other DSS site investigations and to sample for possible COCs that may
have been released during facility operations.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
drainage lies 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 the Albuguerque tnternational Sunport, is

8.1 inches (NOAA 1990}. Surface-water runoff in the vicinity of the site is minor because the
surface is flat or slopes slightly to the west. Infiltration of precipitation is almost nonexistent as
virtually all of the moisture subsequently undergoes evapotranspiration. The estimates of
evapotranspiration for the KAFB area range from 95 to 99 percent of the annual rainfall
(SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1080 is unpaved
with some native vegetation, and no storm sewers are used to direct surface water away from
the site.

DSS Site 1080 lies at an average elevation of approximately 5,405 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 480 feet below ground
surface {bgs). Groundwater flow is thought to be to the west in this area (SNL/NM March
2002). The nearest groundwater monitoring wells are approximately 2,700 feet to south of the
site at the Chemical Waste Landfill in the southern portion of TA-lil. The nearest production
wells are north of the site and include KAFB-4 and KAFB-11, which are approximately 4.0 and
4.3 miles away, respectively.

L. Data Quality Objectives
The data quality objectives {DQOs) presented in the “Sampling and Analysis Plan [SAP] for

Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October

AL 1-0400PISMLD4rs5603 . doc C-1 B840858.01 11/18/04 1:28 PM
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1999) and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” {SNL/NM November 2001), identified the site-specific sample
locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The sampling conducted at this site was designed to:

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

» (haracterize 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 1080 was effluent discharged to the environment from
the drainfield at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling

DSS Site 1080 Potential COC Sampling Density Location
Sampling Area Source Locations {samples/acre) Rationale
Soit beneath Effluent discharged 3 NA Evaluate potential
the septic to the environment COC releases to
system from the drainfield the envirocnment
drainfield from effiuent

discharged from

the drainfield

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

Using a Geoprobe™, the soil samples were collected from two 3- or 4-foot-long sampting
intervals at three borehole locations at DSS Site 1080. Drainfield sampling intervals started at
5 and 10 feet bgs in two of the drainfield borings and 6 and 11 feet bgs in the third drainfield
boring. The soil samples were collected in accordance with the procedures described in the
SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2 summarizes the
types of confirmatory and QA/QC samples collected at the site and the laboratories that
performed the analyses.

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs),
Resource Ceonservation 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

AL/T1-04/WPISNLDA:rs5603.doc C-2 B840858.01 11/18/04 1:28B PM
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Table 2

Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1080

T \ f Gamma ;
i RCRA Hexavalent Spectroscopy |  Gross
Sampie Type \ VOCs 8$VOCs PCBs HE Metais Chromium Cyanide Radionuclides | Alpha/Beta

Confirmatory ( g 8 8 5 | 5 | 5 B 6 B
Cuplicates 1T o D 0 0 0 0 1 0 0 0
| EBs and TBs” 3 [ 1 1 1 1 T 1 0 [
Total Samples | 9 71 7 7 7 7 P 7 6 [ 7 ;
Anglytical Laboraio GEL | GEL [ TGEL GEL [ GEL [ GEL , GEL RPSD GEL

*TBs for VOGs only.

D53 = Drain and Seplic Systems.

EB = Equinment blank.

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

PCB = Polychlorinated bipheny.

QA/QC = Quality assurance/quality control.

RCRA
RPSD
SVocC
8 = Trip blank.
VoG

= Volatile organic compound.

= Resource Conservation and Recovery Act.
= Radiation Protestion Sample Diagnostics Laboratory.
= Semivolatile organic compound.
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Sample Diagnostic (RPSD) Laboratory. Table 3 summarizes the analytical methods and the
data quality requirements from the SAP (SNL/NM October 1999) and FIP (SNL/NM November
2001).

Table 3
Summary of Data Quality Requirements for DSS Site 1080

Analytical Method® Data Quality Level GEL RPSD
VQOCs Defensible 6 None
EPA Method 8260
SVOCs Defensible 6 None
EPA Method 8270
PCBs Defensible B None
EPA Method 8082
HE Compounds Defensible 6 None
EPA Method 8330
RCRA Metals Defensible B None
EPA Method 6000/7000
Hexavalent Chromium Defensible B None
EPA Method 7196A
Total Cyanide Defensible B None
EPA Method 9012A
Gamma Spectroscopy Defensible None 6
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible B None
EPA Method 800.0 N

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

0SS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

GEL = General Engineering Laboratories, Inc.

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA/QC = Quality assurance/quality controt.

RCRA = Resource Conservation and Recovery Act.

RPSD = Radiation Protection Sample Diagnostics Laboratory.

SVOC = Semivolatile organic compound.
VOC = Volatile organic compound.

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
two trip blanks (for VOCs only) and one set of equipment blanks. No significant QA/QC
problems were identified in the QA/QC samples.

All of the soil sample results were verified/validated by SNL/NM according to "Verification and
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03,
Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical
and Radiochemical Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM
December 1999). The data validation reports are presented in the associated DSS Site 1080
request for a determination of Corrective Action Complete (CAC) without controls. The gamma
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spectroscopy data from the RPSD Laboratory were reviewed according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The
gamma spectroscopy results are presented in the CAC proposai. The reviews confirmed that
the analytical data are defensible and therefore acceptable for use in the reguest for a
determination of CAC without controls. Therefore, the DQOs have been fulfilled.

IR 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 1080
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 inspection, and soil
sampling. The DQOs contained in the SAP (SNL/NM QOctober 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 site
model for DSS Site 1080, 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.

1.2 Nature of Contamination

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

Site 1080 were evaluated using laboratory analyses of the soil samples. The analytical
reguirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and potential degradation products at DSS Site 1080.

1.3 Rate of Contaminant Migration

The septic system at DSS Site 1080 was deagctivated in the early 1990s when Building 6644
was connected to an extension of the City of Albuquerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the septic
system at this site was therefore dependent upon the volume of aqueous effluent discharged to
the envircnment 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 highty 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 1080.
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L4 Extent of Contamination

Subsurface soil samples were collected from boreholes drilled at three locations beneath the
effluent release area (drainfield) at the site 1o assess whether releases of effluent from the
septic system caused any environmental contamination.

The soil samples were collected at sampling depths starting at 5 and 10 feet bgs in two of the
drainfield borings and 6 and 11 feet bgs in the third drainfield boring. Sampling intervals started
at the depths at which effluent discharged from the drainfield drain lines would have entered the
subsurface environment at the site. This sampling procedure was required by New Mexico
Environment Department (NMED) regulators and has been used at numerous DSS-ype 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

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

Sile 1080 request for a determinaticn 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 alt
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., couid 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 detecticn limits
low encugh to ensure protection of human health and the environment. In order to provide
conservatism in this risk assessment, the calculation uses only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

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

Table 4 lists the nonradictogical COCs and Tabie 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1080. All samples were collected from depths of 5 feet bgs
or greater; 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 1080 were to the subsurface soil resulting from the
discharge of effluents from the Buiiding 6644 septic system. Wind, water, and bicta are

natural mechanisms of COC transport from the primary release point; however, because the
discharge was to subsurface soil, none of these mechanisms are considered to be of potential

AL 1-D4WP/SNLD4 s 5803 doc C-6 640858.01 11/18/04 1.28 PM



VOP E08GSIPEINS/HMFO-L L IV

L0

Wd 8271 #/ELLL 10°858068

Table 4

Nonradiological COCs for Human Health Risk Assessment at DSS Site 1080 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

i

—! SHLINM

Is Maximum CQC

|
|

Concentration Less
Maximum Than or Equal to the .
Concentration  Background | Applicable SNL/NM BCF LogK,, | Bioaccumulator?®
{All Samples) Concentration | Background (maximum ( (for organic {BCF >40,
. coc mglk mgtkg)® | Screening Vatue? l aquatic) COCs) Log K, >4)
 Inorganic
Arsenic | 3899 4.4 Yes 44¢ - | Yes
rBarium 183 | 214 | Yes 1709 — ! Yes
Cadmium 0.108J 0.9 Yes 64¢ - Yes
Chromium, total 11.9 158 Yes | 16¢ - No
Chremium VI ! 0.0783J 1 Yes 16° - No
| Cyanide [ 0.0994J NC Unknown NC - / Unknown |
 Lead 7.53 11.8 Yes 49° - | Yesﬁ_m__m_l
Mercury 0.0043 J <0.1 Yes ~ 5,500° - ‘ Yes N
| Selenium 0.356 J <1 Yes 860° - Yes |
Silver 0.0442' <1 Yes 0.5° L - Nao
Organic
Anthracens 0.0168 J NA NA 4 a17¢ 4.45¢ Yes
2-Butanone 0.0148 NA NA 19 | 0298 No
bis(2-Ethyihaxy:) phthalate 0.0629 J NA NA 851" 7.6 Yes
| Fluoranthene 0.0205 J NA NA 12,302 4.80 Yes
Fiuorene 0.201 NA NA 2,239 4.18 Yes N
Methylene chloride 0.00247 J NA NA 59 1.25¢ No
PCBs (Aroclor-1254) 0.0042 NA NA 1312000 | aqe Yos
Pyrere 0.144 NA | NA | se300c | 5.32 Yes

Note: Bold indicates the COCs Ihat exceed the background screening values and/or are bioaccumulators.

2Dinwiddie September 1997, Southwest Area Supergroup.

®NMED March 1998.
“Yanicak March 1997.
INeumann 1976,
€Callahan et al. 1979.
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Table 4 {Concluded)
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1080 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Parameter was not detected. Concentration is ona-half the detection limit.
9Howard 1990.

"Howard 1889,

Micromedex, Inc. 1998.

BCF = Bioconcentration factor.

cocC = Constituent of concern.

DSS = Drain and Seplic Systems.

J = Estimated concentration.

Kow = QOctanol-water partition coefficient.

Log = Logarithm (base 10).

mg/kg = Milligram(s} per kilogram.

NA = Not applicable.

NC = Not calculated.

NMED = New Mexico Environment Department.
PGB = Polychlorinated biphenyl.

SNL/NM = Sandia National Laboratories/New Mexico.

Information not availabie.
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significance as transport mechanisms at this site. Because the septic system is no longer
active, additional infiltration of water is not expected. Infiltration of precipitation is essentially
nonexistent at DSS Site 1080, as virtually all of the moisture either drains away from the site or
evaporates. Because groundwater at this site is approximately 480 feet bgs, the potential

for COCs to reach groundwater through the unsaturated zone above the water table is
extremely low.

The COCs at DSS Site 1080 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiological analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to 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
sail biota. Radiological COCs will undergo decay to stable isctopes or radioactive daughter
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of
the environment at this site, and the lack of potential contact with biota, none of these
mechanisms are expected to result in significant losses or transformations of the inorganic
COCs.

The organic COCs at DSS Site 1080 consist of VOCs, SVOCs, and PCBs. 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 soll, 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 1080. The
COCs at this site include both radiological and nonradiological inorganic analytes as weil as
organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiologicat COC is insignificant
because of its long haif-life.

Table 6
Summary of Fate and Transport at DSS Site 1080
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low to moderate

DSS = Drain and Septic Systems.
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VI Human Health Risk Assessment

Vi introduction

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

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

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

Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the liered 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.  Toxicolagical parameters are identified and referenced for COCs that were not eliminated

___during the screening procedure.

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

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

Step 7. Uncertainties of the above steps are addressed.

vi2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1080.
Section [l presents a comparison of results to DQOs. Section Il discusses the nature, rate,
and extent of contamination.

V13 Step 2. Pathway ldentification

DSS Site 1080 has been designated with a future land-use scenario of industrial (DOE et al.
September 1999) {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 sail ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Sail
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiclogical COCs because of the potential for the receptor to be exposed to contaminated
scil. No water pathways to the groundwater are considered. Depth to groundwater at DSS
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Site 1080 is approximately 480 feet bgs. No intake routes through plant, meat, or milk ingestion
are considered appropriate for either the industrial or residential land-use scenarios. Figure 1
shows the conceptual site model flow diagram for DSS Site 1080.

Pathway Identification

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

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

VI4.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration
was selected to provide the background screen in Table 4 and used to calculate risk attributable
to background in Section V1.6.2. Only the 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). Radiological COCs that do not have a background value and are
detected above the analytical minimum detectable activity (MDA) are carried through the risk
assessment at the maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.

Vi4.2 Results

Tables 4 and 5 show the DSS Site 1080 maximum CQOC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) far the human health
risk assessment. For the nonradiological COCs, none of the constituents were measured at
concentrations greater than the background screening values. One constituent does not

have a quantified background screening concentration; therefore it is unknown whether this
COC exceeds background. Eight constituents are organic compounds that do not have
corresponding background screening values.
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The maximum concentration value for total PCBs is 0.0042 milligrams (mg)/kilogram (kg). This
concentration is less than the EPA screening level of 1 mg/kg (Title 40, Code of Federal
Regulations, Part 761). Because the maximum concentration for PCBs at this site is less than
the screening value, PCBs are eliminated from further consideration in the human health risk
assessment.

For the radiological COCs, one constituent (U-235) exhibited an activity greater than its
background screening level.

VL5 Step 4. ldentification of Toxicological Parameters

Tables 7 {(ncnradiological) and 8 (radiological} list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological vaiues for the
nonradiolegical COCs presented in Table 7 were obtained from the Integrated Risk Information
System (IRIS) (EPA 2004a), the Technical Background Document for Development of Soil
Screening Levels (NMED February 2004), Risk Assessment Information System (ORNL 2003),
Health Effects Assessment Summary Table (HEAST) (EPA 19973a), and the EPA Region 6
electronic database (EPA 2004b). Dose conversion factors (DCFs) used in determining the
excess TEDE values for radiological COCs for the individual pathways were the default values
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following
documents:

» DCFs for ingesticn and inhaiation were iaken 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).

e DCFs for surface contamination (contamination on the surface of the site) were
taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for
Caiculation of Dose to the Public® {DOE 1988).

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

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the Hl 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.
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Table 8
Radiological Toxicological Parameter Values for DSS Site 1080 COCs
Obtained from RESRAD Risk Coefficients2

SFq SFinn SFeoy
coC {1/pCi) (1/pCi) {g/pCi-yr) Cancer Class®
U-235 ! 4.70E-11 1.30E-08 2.70E-07 A

Yy et al. 1993a.

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

1/pCi = One per picocurie.

cocC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA U.S. Environmental Protection Agency.

gipCi-yr = Gram(s) per picocurie-year.

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

SF, = Oral {ingestion) slope factor.

VI1.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiclogical COCs are based upon the Risk Assessment Guidance for
Superfund {RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
February 2004), as well as other EPA and NMED gquidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS {EPA 1989). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the "Manual for Implementing Residua)l Radioactive Material
Guidelines Using RESRAD” (Yu et al. 1993a).

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

VI0.6.2 Risk Characterization

Table 9 shows an H! of 0.00 for the DSS Site 1080 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 vaolatile inhalation
for nonradiological COCs. Table 10 shows an HI of ¢.00 and no estimated excess cancer risk
for the DSS Site 1080 associated background constituents under the designated industrial land-
use scenario.
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Table 9

1171872004

Risk Assessment Values for DSS Site 1080 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
COoC {mg/kg) Index Risk Index Risk
fnorganic
Cyanide | 009840 | 000 | ~ 0.00 ] —
| Organic
Anthracene 0.0168 J 0.00 ~ 0.00 -
2-Butanone 0.0148 0.00 -~ 0.00 -
his(2-Ethylhexyi) phthalate 0.0629 J 0.00 3E-10 0.00 1E-9
'__Fluoranthene 0.0205 J 0.00 ~ 0.00 —
Fluorene | 0.201 000 | -~ 0.00 —
| Methylene Chloride I 0.00247J 0.00 J{ 2E-8 0.00 3E-8
E Pyrene 0.144 0.00 ~ 0.00 -
B Total [ 0.0 2E-8 000 | 4E3
2EPA 1989.
COC = Consliluent of concern.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.
- = Information not available.
Table 10

Risk Assessment Values for DSS Site 1080 Nonradiological Background Constituents

| Industrial Land-Use Residential Land-Use
Background Scenario? Scenario®
Concentration? Hazard Cancer Hazard Cancer

€OC {mgikg) Index Risk Index Risk

Cyanide NC 0.00 — 0.00 -

Total I ooo | N -

“Dinwiddie September 1997, Southwest Area Supergroup.

BEPA 1980.

COC = Constituent of concem.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.

NC = Not calcutated.

- = Information not available.
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For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that resuited in an incremental
TEDE of 1.4E-2 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 scenario (industrial in this
case), the calculated dose value for DSS Site 1080 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 1.2E-7.

For the nonradiological COCs under the residential land-use scenaric, the Hl is 0.00 with an
estimated excess cancer risk of 4E-8 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Althcugh the EPA (1991)
guidelines generally recommend that inhalation not be included in a residential land-use
scenario, this pathway is inciuded because of the potential for soil in Albuquerque, New Mexico,
to be eroded and for dust to be present in predominantly residential areas. Because of the
nature of the local soil, other exposure pathways are not considered (see Appendix 1). Table
10 shows an HI of 0.00 and no estimated excess cancer risk for the DSS Site 1080 associated
background constituents under the residential land-use scenario.

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

3.6 E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case);
the calculated dose value for DSS Site 1080 for the residential land-use scenario is well befow
this guideline. Consequently, DSS Site 1080 is eligible for unrestricted radiological release as
the residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to
the on-site receptor. The estimated excess cancer risk is 3.4E-7. The excess cancer risk from
the nonradiological and radiclogical COCs should be summed to provide risk estimates for
persons exposed to both types of carcinegenic contaminants, as noted in OSWER Directive
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental
Response, Compensation, and Liability Act] Sites with Radicactive Contamination” (EPA
1997b). This summation is tabulated in Section V1.9, Summary.

VIL7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the nonradiolcgical COCs under the industrial land-use scenario, the HI is 0.00 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess
cancer risk is 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. Assuming the industrial land-use scenario, there is neither a
quantifiable HI nor an excess cancer risk for 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
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assumed to have a hazard quotient of 0.00. The incremental Hi is 0.00 and the incremental
estimated excess cancer risk is 1.64E-8 for the industrial land-use scenaric. These incremental
risk calculations indicate insignificant risk to human health from nonradiclogical COCs under an
industrial land-use scenario.

For the radiclogical COC under the industrial land-use scenario, the incremental TEDE is
1.4E-2 mrem/yr, which is significantly less than EPA’s numerical guideline of 15 mrem/yr.
The incremental estimated excess cancer risk is 1.2E-7.

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 4E-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 incrementat Hl is 0.00 and the estimated incremental cancer risk is 3.55E-8 for the
residential land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs under the residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological component is
3.6E-2 mrem/yr, which is significantly less 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 3.4E-7.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1080 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM QOctober 1999) and FIP
(SNL/NM November 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release points are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1080.

Because of the focation, history of the site, and future land use (DOE et al. September 1995},
there is low uncertainty in the land-use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. Based upon the COCs found in
the near-surface soil and the location and physical characteristics of the site, there is little
uncertainty in the exposure pathways relevant to the analysis.

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

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2004a),
HEAST (EPA 1997a), EPA Regicn 6 (EPA 2004b), Technical Background Document for
Development of Soil Screening Levels (NMED February 2004), and the Risk Assessment
Information Systerm (ORNL 2003). Where values are not provided, information is not available
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from the HEAST {EPA 1997a), IRIS (EPA 2004a), Technical Background Document for
Development of Soil Screening Levels (NMED February 2004}, Risk Assessment Information
System (ORNL 2003), or the EPA regions {EPA 2004b, EPA 2002a, EPA 2002b). Because of
the conservative nature of the RME approach, uncertainties in toxicological values are not
expected to change the conclusion from the risk assessment analysis.

Risk assessment values for the nonradiological COCs are within the acceptable range for
human health under the industrial and residential land-use scenarios compared to established
numerical guidance.

For the radiological CQOC, the conclusion of the risk assessment is that potential effects on
human health for both the industrial and residential land-use scenarics are below background
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. population {NCRP 1987).

The overall uncertainty in alt 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 1080 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include soil
ingestion, dermal contact, and dust and volatiie inhalation for chemical COCs, and sail
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied 1o the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the industrial land-use scenario the HI (0.00) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 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 HI is 0.00 and the
incremental estimated excess cancer risk is 1.64E-8 for the industrial land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for 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 4E-8.
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a
residential fand-use scenario (Bearzi January 2001). The incremental Hl is 0.00 and the
incremental estimated excess cancer risk is 3.55E-8 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are
mech less than EPA guidance values. The estimated TEDE is 1.4E-2 mrem/yr for the industrial
land-use scenario, which is much less than the EPA’s numerical guidance of 15 mrem/yr

(EPA 1997b). The corresponding incremental estimated cancer risk value is 1.2E-7 for the
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industrial land-use scenario. Furthermore, the incremental TEDE for the residential fand-use
scenario that results from a complete loss of institutional control is 3.6E-2 mrem/yr with an
associated risk of 3.4E-7. The guideline for this scenario is 75 mrem/yr (SNL/NM February
1998}. Therefore, DSS Site 1080 is eligible for unrestricted radiological release.

The excess cancer risk from the nonradiological and radiclogical COCs shouid 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.

Table 11
Summation of Incremental Nonradiological and Radiological Risks from

DSS Site 1080, Building 6644 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 1.64E-8 1.2E-7 1.4E-7
| Residential 3.55E-8 3.4E-7 3.8E-7

DSS = Drain and Septic Systems.

Uncertainties associated with the calculations are considered small relative o 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.

VII. Ecological Risk Assessment

VIl Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECS) in the soil at DSS Site 1080. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED's decision tree (a discussion of DQOs, data assessment, and evaluations of
bioaccumulation as well as fate and transport potential) are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary.

VIL2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
to, the site to constituents asscciated 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 bicaccumulation potential, and a summary of fate and transport
potential. A scoping risk-management decision (Section VI1.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecologicat impacts.
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VI.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1080 are at depths of 5 feet bgs or greater.
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
censidered to be COPECs.

VI.2.2 Bioaccumulation

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

VIL2.3 Fate and Transport Potential

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

Vil.2.4 Scoping Risk-Management Decision

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

Introduction

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

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

At SNL/NM, alt SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeclogy of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5_and 6 (DOE and USAF January
1886); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk calculations be performed based upon
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in
this document.

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

* Ingestion of contaminated drinking water

* Ingestion of contaminated soil
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¢ |ngestion of contaminated fish and shellfish

s Ingestion of contaminated fruits and vegetables

* Ingestion of contaminated meat, eggs, and dairy products

* Ingestion of contaminated surface water while swimming

s Dermal contact with chemicals in water

» Dermal contact with chemicals in soil

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

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

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1293),
risks resulting from immersion in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

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

ingestion of contaminated fish and shellfish

ingestion of contaminated fruits and vegetables

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

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

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

Equations and Default Parameter Values for ldentified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation 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 1889, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of
Energy (DCE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE
1993). The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’'s VAMP and BIOMOVS
1l projects to compare environmental fransport 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
reiating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: hitp://web.ead anl.gov/resrad/home2/ or
hitp://web.ead.ant.goviresrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values

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

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

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

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

For nonradiological constituents of concern {COCs), the total risk/dose (either cancer risk or HI}
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
1o the exposure guidelines of 15 millirem per year {mrem/year) for industrial and recreaticnal
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997}

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

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

Soil Ingestion

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

C,*IR*CF=EF*ED
' BW = AT
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where:

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

IR = Ingestion rate (mg soil/day)

CF = Ccenversion factor (1E-6 kg/mq)

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 Inhatation

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

where:

G *]R*EF*ED*(%/FW%)EF)
' BW * AT

I, = Intake of contaminant from soil inhafation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate (cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)
VF = soil-to-air volatilization factor (m3/kg)
PEF = particulate emission factor {m3/kg)

BW = Body weight (kg)
AT = Averaging time {period over which exposure is averaged) (days)

Soil Dermal Contact

where:

O *CF*854= AF * ABS* EF * ED

DH
BW * AT
D, = Absorbed dose (mg/kg-day)
C. = Chemical concentration in soil (mg/kg)

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

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

ABS= Absorption factor (unitless)

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

Groundwater Ingestion

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

_C,*IR*EF*ED

" BW = AT
where:

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

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

Groundwater Inhalation

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

, _C.*K*IR *EF *ED
. BW * AT

where:

I, = Intake of volatile in water from inhalation (mg/kg/day)
C,, = Chemical concentration in water (mg/l.)

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

IR, = Inhalation rate (m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight {kg)

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

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

Tables 2 and 3 show the default parameter vaiues suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiological and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses default values that are consistent with both regulatory
guidance and the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are suggested for
use for the various exposure pathways, based upon the assumption that a particular site has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM wili use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industria! or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in
risk assessments for all sites where the assumptions are consistent with site-specific
cenditions. All deviations will be documented.
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Table 2

11/18/2004

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter [ Industrial Recreational \ Residential
General Exposure Parameters
8.7 {4 hriwk for
Exposure Frequency (day/yr) 2502.p 52 wh/yr)a.b 350ab
Exposure Duration (yr} 25abe 3pabe 30a.be
702.bc 70 Adultab< 70 Adultabe
Body Weight (kg) 15 Childab< 15 Childabe
Averaging Time (days)
for Carcinogenic Compounds 25,5502 25,6500 25,5502b
(= 70 yr x 365 dayhyr)
for Noncarcinogenic Compaunds 9,1254b 10,9502t 10,850 a.b
(= ED x 365 daylyr)
SoH Ingestion Pathway .
Ingestion Rate (ma/day) 1002b 200 Childab 200 Chilg &b
100 Adulta® 100 Aduitab
Inhalation Pathway
15 Chiid? 10 Childa
Inhalation Rate {m3/day) 2020 30 Adult2 20 Adult
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E9° 1.36E99 1.36E92
Water Ingestion Pathway
2.42 2.4 2.4a
Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child® 0.2 Child?
Skin Adherence Factor (mg/cm?) Q.22 0.07 Adulta 0.07 Adult?
Exposed Surface Area for Seil/Dust 2,800 Child? 2,800 Childga
(cm?/day) 3,300¢° 5,700 Adulta 5,700 Adult2
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

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

“Exposure Factors Handbook (EPA August 1997).
ED Exposure duration.

EPA = U.S. Envircnmental Protection Agency.

hr = Hour(s).

kg = Kilogram(s).

m = Meter(s}).

mg = Milligram(s).

NA = Not available.

wk = Week(s).

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter I Industrial [ Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 365 day/yr
Exposure Duration {yr) 25ab 3080 303b
Body Weight (kg) 70 Adultab 70 Adulteb 70 Adultab
Soil Ingestion Pathway
Ingestion Rate 100 mg/day°© 100 mg/day°© 100 mg/day°©
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,950¢ 10,9504 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) 7,300¢e 10,950¢ 7,300de
Mass Loading for Inhalation g/m? 1.36 E-5¢ 1.36 E-5¢ 1.36 E-54
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kg/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA 0.25b¢

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

*Exposure Factors Handbook (EPA August 1997).
“EPA Region VI guidance (EPA 1996).

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

EPA = U.S. Environmental Protection Agency.

g = Gram(s)

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

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

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

Mr James Bearzi, Chief

Hazardous Waste Bureau

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

Dear Mr. Bearzi,

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed responses to the New Mexico Environment Department
Request for Supplemental Information, SWMU Assessment Reports and Proposals for
Corrective Action Complete, Drain and Septic Systems (DSS) Sites 276, 1004, 1031,
1052, 1080, 1087, 1090, 1102, and 1113, DSS Round 7, Envircnmental Restoration
Project at Sandia Naticnal Laboratories, New Mexico, EPA {D No. NM588011518,
dated January 26, 2005.

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

Sincereiy

,ugéw,u_/

Patty Wagner
Manager

Enclosure

cc w/enclosure:

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

D. Pepe, NMED-OB

J. Volkerding, DOE-NMED-0OB
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Mr. J. Bearzi (2)

cc w/o enclosure:

F. Nimick, SNL, MS 1089

R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1089
D. Stockham, SNL, MS 1087
B. Langkopf, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141
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Sandia National L‘aboratories
Albuquerque, New Mexico
March 2005

Environmental Restoration Project
Responses to NMED Request for Supplemental Information
SWMU Assessment Reports and Proposals for Cerrective Action Complete:
Drain and Septic Systems (DSS) Sites 276, 1004, 1031, 1052, 1080, 1087, 1090,
1102, AND 1113, DSS ROUND 7
Dated Decemmber 2004

INTRODUCTION

This document responds to & January 26, 2005 Request for Suppiemental Information (RSI) letter
from William P. Moats of the State of New Mexico Environment Department (NMED)
Hazardous Waste Bureau (HWB}) to the U.S Department of Energy and Sandia National
Laboratories/New Mexico (SNL/NM). A response ta this RS1 is due within smty (60) days of
receipt of the letter by SNL/NM, or by March 26, 2005.

In this document, the NMED comments (in bold font) are restated in the same order in which
they were provided in the RSI. Following each comment, the word “Response” introduces the
U.S. Department of Energy/SNL/NM reply (in normal font style).

GENERAL COMMENTS

1. Shallew ground water is present beneath several of the sites that are included in the
subject document (SWMUs 276, 1102, and 1052). This fact is stated in the
description of each of these sites. Clarify why this information is neither mentioned
when describing the conceptual site model nor taken into account when identifying
and evaluating the potential contaminant pathways in the risk assessment reports.

Response; As noted in each of the three reports, the shallow groundwater aguifer is
approximately 263, 267, and 310 feet below ground surface (bgs) at Sites 276 (Building
829X silver recovery sump), 1052 (Building 803 seepage pit), and 1102 (Buiiding 889 septic
system) respectively. The shallow groundwater aquifer is limited in extent beneath SNL/NM
and Kirtland Air Force Base (KAFB) and is not used as a water supply source. The regional
groundwater aquifer 1s approximately 555, 552, and 535 feet bgs beneath Sites 276, 1052,
and 1102, respectively. In addition, infiltration of precipitation is almaost nonexistent at these
sites as virtually all moisture that falls or flows onto the site subsequently undergoes
evapotranspiration.
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=~ No significant contaminant of concern {(COC) concentrations were detected in soil samples
/ collected in 2002 from beneath these three units. As described in the DS8 Site 1052 SWMU

Assessment Report (SAR), Site 1052 was one of seven DSS project sites selected by NMED
for the installation of a deep soil-vapor monitoring well, to test for the presence of significant
volatile organic compound {(VOC) soil-vapor concentrations in the deep subsurface at
selected DSS sites. Soil vapor samples were collected at depths of 3, 20, 70, 100, and 130
feet bgs in well 1052-VW-01, and total VOC vapor concentrations in all of the samples were
much lower than the 10 parts per million by volume (ppmv) action level specified in the
“Sampling and Analysis Plan (SAP) for Characterizing and Assessing Potential Releases to
the Environment From Septic and Other Miscellaneous Drain Systems at Sandia National
Laboratories/New Mexico”. Therefore, based on the sampling conducted at these three
locations, it was considered unlikety that COCs have or will reach either the shallow or
regional aquifers as a result of discharges from these sites. For these reasons, the

groundwater pathway for these three sites was not evaluated as part of the rzsk assessments
for these thres sites.

2. The NMED is aware of the typical background levels for gross alpha/beta for the
Sandia National Laboratories area. However, the term “New Mexico-established
background levels” for gross alpha and gross beia is potentially misieading in that it
implies that these levels have been officially approved by the New Mexico
Environment Department (NMED), which is not true. In future reports, this phrase

— should be eliminated from similar discussions of gross alpha/beta activities.

Response; SNL/NM acknowledges that there are no NMED-approved maximum background
levels for gross alpha/beta activities in soil, and did not intend to imply that this was the case.
The upper 95" percentile {mean plus 2 standard deviations above the mean) background
activities for gross alpha/beta activities of 17.4 and 25.4 picocuries per gram (pCi/g),
respectively, are based upon values derived from a gross alpha/beta sotl sampling study
conducted in November 1990 by the NMED in which soil samples were collected from 40
locations throughout the state, This is the most comprehensive study known to attempt to
determine maximum background gross alpha and beta values in soil throughout the state.
These background values were used in the DSS SARs to give the detected gross alpha/beta
values meaning relative to background activities, instead of presenting the values without
comparison. The language in future reports will be modified to remove the implication of
official approval of the background values by the NMED.

3. Each drain and septic system report must inciude the date that the septic system
was abandoned or otherwise inactivated and the date that the septic tank was
pumped out and backfilled. If a tank has not been emptied and backfilled, state the
date that these activities will occur.
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Response: The dates by which most of the sepric systems in SNL/NM Technical Area (TA)-
III and the Coyote Test Field (CTF) areas were “removed from service” are based upon two
memos written by Mr. Joe Jones (SNL/NM), dated June 21, 1991, and July 26, 1993, In
future SARs and RSI responses, for non-TA-IIT and CTF sites not listed in the Jones memos,
additional research will be conducted as needed to determine the year in which a system was
abandoned. Also, see the response to Specific Comment #7 below for additional historical
information on the Building 803 seepage pit (DSS Site 1032), one of the sites included in
DSS Round 7. :

All known SNL/NM abandoned septic tanks were inspected in 2004 to determine if they were
empty and ready to backfill, or if they contained effluent. Six tanks were found to still
contain effluent. As a result, waste characterization samples were collected from these tanks
in July 2004 and January 2005. SNL/NM plans to remove the waste in these six tanks and
dispose of it according to SNL/NM policy in the spring of 2003. Once the waste has been
removed, all of the remaining abandoned SNL/NM septic tanks and seepage pits will be
backfilied in place with clean soil by mid-2005. 1t is anticipated that this backfilling work
will commence in approximately mid-May 2005, and will be completed in approximately two
months.

As of March 2005, there remain five SNL/NM-owned septic systems that are still in use.
These include:

¢ Building 6020 septic system, 6000 Igloo area

¢ Building 6030 septic system, 6000 Igloo area

¢ Building 8895/MO-100 septic system, TA-1

o MO-14/MO-15 geptic system, TA-1

» Robetic Vehicle Range septic system, east of TA-II

There are no current plans to close out these active septic systems, and the tanks will be
periodicaily pumped out as required.

4. Final decisions on the subject reports can not be made until the Quality Control and
Gamma Spectrometry Reports addressed in NMED’s January 14, 2005, Request for
. Suppiemental Information have been received and approved by the NMED.

Response: SNL/NM recognizes that final decisions for the proposals for Corrective Action
Complete (CAC) for the DSS project sites cannot be made until the above-referenced report
is completed. Work on this repert is ongoing, and it is anticipated that it will be completed
and delivered to the NMED by April 14, 2005, within the required 90-day time frame
specified in the applicable Request for Supplemental Information letter.
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SPECIFIC COMMENTS

5. Site 1087: Building 6743 Seepage Pit:

The report states that the seepage pit at Site 1087 will be backfiiled in late 2004 or
earty 2005, when all inflow plumbing will be disconnected. State whether the
seepage pit has been backfilled and the date of this activity.

Response: The seepage pit at this site has not yet been backfilled. SNL/NM plans to
backiill this seepage pit, and disconnect the piping from the Building 6743 floor drains to
the seepage pit, in mid-2005.

6. Site 1090: Building 6721 Septic System:
The NMED does not believe that this site meets residential risk goals, as there are no
data supporting an assertion that various semi-volatile organic compounds driving
the risk assessment originate from drain fieid piping. Industrial land use countrols
- will be required for Site 1090. Also, state the detection limits for all samples
analyzed for Pyrene that have J-coded values in Table 3.4.2-3.

Response: SNL/NM believes that the most likely source of semivolatile organic
compounds (SVOCs) detected in the shallow interval soil samples coilected at this site
are fragments of the disintegrated bituminous drainfield pipe. If this is the case, the
source of the SVOC contamination {piping) still remains at the site, and SNL/NM accepts
that the site will be designated Corrective Action Complete with Controls.

As shown on Table 3.4.2-4 of the DSS Site 1090 SAR (the SYOC analytical method
detection limit [MDL] table), the MDL for pyrene is 16.7 micrograms per kilogram
(ng/kg). The detections of pyrene on Table 3.4.2-3 (the SVOC data sumimary table) are
estimated values that were J-coded during the data validation review process.

7. Site 1052: Building 803 Seepage Pit:
Provide the dates when the drainline was disconnected, the seepage pit was
abandoned in place, and the discharges were routed to the City of Albuquerque
sanitary sewer system.

It is not credible that SNL could not find ary operational history for Site 1052.
NMED currently has offices in Building 803 and at least some of the past uses of this

building are known. Provide a description of the known historical cperations at this
site.
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Response: The exact date that the Building 803 seepage pit was abandoned was unknown
when the Site 1052 SAR was written in December 2004. However, a report titled “Storm
Drain System Cross Connect Project” report produced by an SNL/NM Facilities
Engineering group in August 1995 has since been located. This project was performed to
investigate the storm and sanitary sewer line drain piping at SNL/NM, and to identify and
correct any unauthorized cross connections {from the sanitary sewer system to the storm
drain). Most of this work was done at TA-I facilities, and details, including test resuits
for Building 803, are presented in the report. Specifically, the report states that an
inspection of the Building 803 sanitary and storm drain systems was conducted on
September 16, 1992, and inciuded dye testing and inspections of interior drains. Part of
the evaluation process included the introduction of flucrescent dye into various inspection
ports (sinks, toitets, floor drains, etc.) in the building and observation for the presence of
the dye at various downstream discharge points, to determine if there was a connection.

SNL/NM Facilities Engineering drawings siow that a floor drain in the northwest part of
Building 803 was connected to the seepage pit on the west side of the building. As part
of the September 1992 inspection, it was determined that seepage pit floor drain was
filled with concrete. The seepage pit was inspected after completion of the building dye
testing, and no dye was observed to have entered the seepage pit. It was therefore
concluded that the Building 803 seepage pit had been abandoned at sometime prior to
September 16, 1992.

What is meant by the statement “because operational records were not available” (which
appeais in Section 2.2.2 of the DSS Site 1052 SAR) is that SNL/NM has, for the most
part, not determined specifics on activities at this or any other DSS AOC site. It was
recognized early in the DSS site investigation process that it would be very difficult, if
not impossible to determine with a high degree of certainty complete site histories, and
the types and quantities of COCs that may or may not have been discharged to the
environment. Therefore, during the negotiation process being conducted with the NMED
to determine a technical and decision-making approach to compiete environmental
investigations at the DSS sites, it was concluded that the most definitive way to determine
1f COCs are present at the sites would be to collect the same comprehensive set of
characterization samples at each site. The “standard suite” of analyses was specified in
the SAF, and included VOCsg, SVOCs, polychlorinated biphenyls (PCBs), total cyanide,
high explosive (HE) compounds, the eight Resource Conservation and Recovery Act
(RCRA) metals, hexavalent chromium, radionuclides by gamma spectroscopy, and gross
alpha/beta activity.

Site 276: Former Building 829 X Silver Recovery Sump:

The relationship between the silver sump and the sewer line on the east side of
Building 829X is unclear. State whether there is any relationship between these two
systems and whether the sewer line is part of SWMU 276.
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Low levels of VOCs, SVOCs, and radienuclides were detected in the soil samples
collected in 1994 along the sewer line. Describe any remedial activities that were
conducted after the collection of these soil samples and whether the sewer line was
removed. Data from the samples collected along the sewer line may need to be
included in a revised risk assessment for the site.

Response: There is no known direct relationship or connection between the silver
recovery sump {on the southwest side of the former Building 829X}, and the sewer line
on the east side of the building. SWMU 276 includes only the silver recovery sump, and
does not include the sewer line. Portions of the August 1995 “Contamination Assessment
Report for Soil Sampling at Building 829X’ were included as Annex A of the SMWU
276 SAR for completeness, because it presents analytical results for samples collected
from beneath the silver recovery sump, as well as other areas around Building §29X.
Because the sewer line is not part of SWMU 276, the data from the samples collected
along the sewer line is not relevant to the risk assessment for the site.

Available informaticn (SNL/NM Facilities Engineering drawings and computer-aided
design (CAD) system maps of sewer lines in TA-I) indicates that the portion of the sewer
line in question was removed as part of the demolition activities for this and other nearby
buildings. The area of the former Building 829X, and the sewer line and silver recovery
sump are now covered by an asphalt parking lot.

. Site 1004: Building 6969 Septic System:

This is an active site. The report does not state whether current operations comply
with the applicable laws and regulations nor whether there are any institutional or
other controls that will prevent the discharge of possible contaminants into the

system in the future. Clarify how the current operations at Site 1004 are protective
of the environment.

The risk assessment report for Site 1004 states that the analytical data adequately
characterize the rate of contaminant migration up to the date of sampling in
September 2002. State if there are any changes in the voiumes or types of
discharges to this system that may affect the rate of contaminant migration.
Industrial land use controis may be required for Site 1004,

Response:

In the “Summary” Section 2.1 of the DSS Site 1004 SAR, the final sentence in the first
paragraph states that “Current operations at the site are conducted in accordance with
applicable laws and regulations that are protective of the environment.”
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SNL/NM has a septic system monitoring program that was established to sample all
active septic tank systems at SNL/NM. The purpose of the program was to show that no
contaminated material will be sent to the City of Albuquerque publically-owned treatment
works (POTW) when tanks are pumped, and that no effluent contained within the tanks
will contaminate the soil column. SNL/NM maintains five active septic tank systems in
remote areas on KAFB that are not connected to the sanitary sewer system. These
systems are used only for domestic sanitary sewage collection. Since these systems
receive only domestic sewage and no industrial discharges, they do not require sampling
prior to pumping and discharge to the public sewer system. However, since 1992 as 2
Best Management Practice (BMP), SNL/NM periodically samples these active systems
prior to pumping and discharge by a certified pumping service. Environmental
monitoring samples are also periodically collected from the KAFB sanitary sewer system
at monitoring stations to verify and demonstrate that contaminants in waste streams
exiting the facility do not exceed applicable wastewater discharge standards.

The SNL/NM Environment, Safety, and Health (ES&H) Manual describes numerous
policies and procedures that are in place to ensure that operations at the site are conducted
in a manner that are protective of the environment. SNL/NM department managers are
directly responsible for ensuring that department activities are conducted in an
environmentally responsible manner, and that department personnel are properly trained
and educated about hazardous waste management practices. Also, annual audits and
inspections are conducted at SNL/NM by NMED regulators to determine if the facility is
in compliance with all pertinent environmental regulations. '

Mr. Dan Puetz, the Robotics Vehicle Range facility representative, was contacted on
March 4, 2005, and he stated that 16 to 18 permanent staff have typically worked at the
facility, but that number bas recently increased to approximately 35 personnel, and it
could increase again to as many as 50 people approximately one year from now. The
septic system at this remote facility currently receives only effluent from restrooms, and
while the volume of effluent discharged to the system will increase in the future due to
staff increases at the facility, the nature of the discharges will not change.
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr James Bearzi, Chief

Hazardous Waste Bureau

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

Dear Mr. Bearzi,

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

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

If you have any guestions, please contact John Gouid at (805) 845-60889.

Sincerely,

Patty Wagner
Manager

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

J. Volkerding, DOE-NMED-0OB
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D. Pepe, NMED-CB

J. Estrada, NNSA/SSO, MS 0184
F. Nimick, SNL, MS 1089

R. E. Fate, SNL, MS 1089

M. J. Davis, SNL, MS 1089

D. Stockham, SNL, MS 1087

B.Lanakepf, SNL, MS 1087

P. Puissant, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141
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Sandia National Laboratories/New Mexico
Drain and Septic Systems Project Quality Control Report
April 2005

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

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

Binders 2 through 5 include the detailed QC information for General Engineering
Laboratories (GEL). Binder 6 includes the same type of information for the ER
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which
address condition on receipt at the laboratory, and sample integrity issues (proper
preservation, shipping, AR/COC, etc.}. Technical narratives are also provided for each
analytical method used. These narratives address holding time and any other specific QC
method conformance issues. QC summaries are included for each QC batch. These
include the result data and applicable calculations (percent recovery, RPD) for analytical
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma
spectroscopy data documentation, and the associated batch QC from the SNL Radiation
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the
AR/COC number, an individual cross reference summary sheet is provided.
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1081 |Bldg. 6650 §S
1081 (Bldg. 6650 S8
1084 {Bldg. 6650 SS
1081 iBldg. 6650 SS
1081 iBldg. 6650 SS

1081 !Bldg 6650 S5

1081 jBldg, 6650 S5
1081 ‘Bldg 6650 SS
1081 |Bidg. 6650 SS

1081 lBldg 6650 SS
1081 !Bldg. 6650 S8
1081 ‘Bldg 6650 SS‘ i

1081  {Bidg. 6650 SS

1 {Bldg, 6650 SS

" |Bidg. 8650 SS

1~ |Bidg. 6650 SS
1081 |Bldg. 6650 SS
1081 |Bldg. 6650 SS

1081 {Bidg. 6650 SS

81_|Bidg. 6650 S§
1081_ |Bidg, 6650 88
1081 |Bidg. 6650 SS

NOTE: Multiple batch numbers ara listed for reanalysis and
RCRA metals for the ICP run and the mercury CVAA run.

1081 {Bldg. 6850 SS
1081 {Bidg. 6650 S
Bidg. 6650 S5
[Bidg. 86508S

" |Biog. 665085

1081 |Bidg. 6650 85

1081 |Bidg. 6650 SS _

1081 _|Bldg. 6650 SS
1081 " |Pidg, 6650 85

i

i
4

Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 4
Volume 4
Volume 4
Volume 4
Volume 4
Volume 4
Volume 4

Volume 4
¢ Volume 4
Volume 4

Volume 4
Volume 4
Volume 4

. Volume 4

‘

Volume 4.
Volumed |
Volume 4
Volume 4

Volume 4
anume 4
Volume 4

Volume 4

Volume 4
Volume 4

Volume 4

“Volume 4
Volume 4

i

e

i

605654
605654
605654
605654
605654
605666

605666

605666
6055 66
605666
605666

605666
605666
605666

605666

805666
605666

605666

_605566

605666

605666

605666

605566

605666 |

605666

605666
Volume 4 |’
Volume 4

| 605666
605668

605665
Busaee
. 805666

‘664411080 DF1 -BH2-10-5
‘664411 080-DF1-BH2-5-S
16644/1080-DF1-BH3-6-S

16644/1 080—DF1-BH3-1 1-8
ie6ad/ 080-DF1vBH3 11-5
'6650/1081- SP1-BH1-10-S
16650/1081-SP1-BH1-15-§
16650/1081-5P2-BH1-12-5
1665011 081-SP2 BH1-17-5
'6650/1081-SP3-BH1-17-5
/6650/1081-5P3-BH1-24-5
,665011081-SP4 BH1-20 S
{6650/1081-SP4-BH1-25- S
Eseso.r1oa1-sp1-e|-c1 10-5

/6650/1081-5P1-BH1-16-5

‘6650/1081-SP2-BH1 12-5
'6650/1081-SF'2 BH1 17-8
'6650/1081-SP3*EH1 17- S

 |6650/1081-SP3-BH1-24-5
 6650/1081-SP4-BH1-20-S
{6650/1081-5P4-BH1-25-5
16650/1081-SP1-BH1-10-5
|6650/1081-SP1-BH1-15-8

6650/1081-8P2-BH1-12-5

16650/1081-S|

lGBSDI 1081 -SP4—BH1 -20-8

 6850/1081-5P4-BH1-25-S

665011061-SP4 -BH1- 20—S

6650/1081-SF2-BH1-178
-BHI-17-8
_leesonom-sps BH1-24-8

6650/1081-5P1-BH1-10-5
6650/1061-SP1-BH1-15-
6650/1081-SP2-BH1-12-5

‘ 1-SP3BHIATS
6650/1081-SP3-BH1-24-5

6650/1081-5P4-BH1-25-5_
6650/1081-5P1-BH1-10-S _
[6650/1081-SP1-BH1-15-5
6650/1081-8P2-BH1-12-8
6650/1081-SP2-BH1-178

*059703-002
0597074002
'059709-002
§05971o-002

1050776-002
j059775-002
1058778-002
;059777002
'059779-002

1059780-002
,059731 -002
«059732-002
059776-002
40597754302
{059778-002
lossﬁi-ooz
. 0597794302
059730-002_‘
059781-002

059782-002

059778-002

09777002

,059775—001

i059776-001

|059777-001
1058776-001
058779-001

|059780.001
 los9781-001

059778-002
1059777-002

34 of 58

059776002
058775-002

lose776-002
1058775:002

‘ZS-AUG 02
126- AUG.oz
;26 AUG-02
|26-AUG-02
126-AUG-02
128-AUG-02
{20-AUG-02
{28 AUG-02
;29 AUG-02
j20-AUG-02
’29 -AUG-02
lao AUG—02
30-AUG-02

129-AUG-02
J29.AUG-02

29 -AUG-02

29 AUG 02

_ {29-AUG-02

28-AUG-02

_ [30-AUG-02
|30-AUG-02
B 29-AUG-02

29 AUG~02

29- AUG—DZ

_[30-AUG-02

30-AUG-02

 [30-AUG-02

28- AUG 02

' l28-AUG-02

29-AUG-02

120-AUG-02
129-AUG-02

29 AUG-OZ
30—AUG-02
30-AUG-02

|29-AUG02 s

120-A0G-02
{29-AUG-02

|z9-AuGo2
|29-AUG-02
[20-AUG-02

ISOIL
ISOIL
SO
1SOIL
ison
iSOIL
iSOIL
1SOIL
{SOIL
ISOIL
301
isoI
iSOIL
ISOIL
iSOIL
1S0OIL
isOIL
ISoIL

_soL

S0iL

_Ison
Jso

SOIL
SOt
SOIL
soiL
iSOIL
ESOIL
Isow

AQUEOUS

‘sou.

Ison

|SoiL
SOIL

lsow
_son

IRCRA METALS lGEL
IRCRA METALS iGEL
{RCRAMETALS [GEL

{HE-8330 JeEL
IRCRAMETALS {GEL
{PCB-8082 JGEL
{PGB-8082 iGEL
iPCR-8082 {GEL
\PCB-8082 {GEL
{PCB-8082 /GEL
ipCB-8082 ‘GEL
{PCB-8082 JGEL
{PCB-8082 IGEL
|BNA-8270 IGEL
(BNA-8270 iGEL
BNA-B270 iGEL
~ [BNA-B270 iGEL
|BNA8270 JGEL
JBiA-8270 JGEL
BNA8270  GEL
BNA-B270 GEL

itoTALCN  GEL

ToTALCN  IGEL

[TOTAL.CN  JGEL

TOTAL-CN GEL

[voas260  [GEL
VOA-8260 GEL
VOA-8260  IGEL
VOA8260 [GEL
VOA-8260 GEL
VOAB260  |GEL
VOA8260  IGEL
jvoasze0 |GEL
voas2e0 |GEL
HEs30  |GEL
_|HE-8330 leEL.
HE-8330 |GEL
[HE-8330 JGEL

TOTAL-CN GEL
[TOTAL.CN  GEL
lmTAL cN JGEL

ITOTALCN  JGEL

1187718, 197762
1197718, 107762
197718, 197762
1198044, 203606
1189132, 199386
1199274

1199271

199271

1199271

199271

1189271

1199271 ;
1199271 :
{19027 ,
1199277 i
199277 i
‘199277"” ;
‘199277‘ ;
1199277 :
{198277 ;
i
i

199277 g

{190408 .
?‘9‘3.4}?5 ; ;

199408_

5199914 :
1199914" g
§199914 - i
1199914 ;
3199914 |
1199914 -
199914
1199914
9199935
196835
1190835
l199935'
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GEL QC CROSS REFERENCE COC 605654
SAMPLE
Site # Site Name SAMPLE# |[F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #
1080|Bldg. 6644 SS 059705 001 |6644/1080-DF 1-BH1-5-5 26.AUG-02  |SOIL. VOA-8260 1 .
1080|Bldg. 6644 SS 059705  |002 }6644/1080-DF 1-BH1-5-S 26-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1080|Bldg. 6644 SS 060706  J002 |6644/1080-DF1-BH1-5-S 26-AUG02 |SOIL Cr+6 198031, 196034
1080|Bidg. 6644 SS 059705  [002 |6644/1080-DF1-BH1-5-S 26-AUG-02 |SOIL GROSS-A/B _ |198986, 200142 ]
108039, 108044, 201462,
1080|Bldg. 6644 SS 059705 {002 }6644/1080-DF1-BH1-5-5 26-AUG-02 [SOIL HE-8330 203606
1080]Bidg. 6844 SS 059705  |002 |6644/1080-DF1-BH1-5-S 26-AUG-02 |SOIL PCB-8082 107835, 197837 |
157718, 107762, 199132,
1080{Bidg. 6644 SS 059705  |002 |6644/1080-DF1-BH1-5-S 26-AUG-02 |SOIL RCRA METALS |199386
10801Bidg. 6644 SS 059705  |002 [6644/1080-DF 1-BH1-5-S 26-AUG-02 |SOIL TOTAL-CN 197853, 108863 |
1080|Bidg. 6644 SS 059706 {001 |6644/1080-DF1-BH1-10-S 26-AUG-02 |SOIL VOA-8260 197932, 197964
1080|Bidg. 6644 SS 059706 1002 |6644/1080-DF1-BH1-10-S 26-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1080]Bldg. 6644 SS 059706  |002 |6644/1080-DF1-BH1-10-S 26-AUG-02 [SOIL Cr+6 198031, 108034
1080|Bidg. 6644 SS 050706 |002 |6644/1080-DF1-BH1-10-S 26-AUG-02 |SOIL GROSS-A/BE  |198686, 200142
196030, 198044, 201462,
1080}Bidg. 6644 SS 059706 {002 |6644/1080-DF1-BH1-10-S 26-AUG-02 |SOIL HE-8330 203606
1080|Bidg. 6644 SS 059706  [002 [6644/1080-DF1-BH1-10-S 26-AUG-02 {SOIL PCB-8082 197835, 197837 |
197718, 197762, 199132,
1080/Bidg. 6644 SS 059706 002 |6644/1080-DF1-BH1-10-S 26-AUG-02 |SOIL RCRA METALS |199386
1080|Bidg. 6644 S5 058708 |002 |6644/1080-DF1-BH1-10-§ 26-AUG-02 [SOIL TOTAL-CN 197853, 198663 |
1080|Bidg. 6644 SS 059707  |001 |6644/1080-DF 1-BH2-5-S 26-AUG-02 |SOIL VOA-8260 197932, 197964
1080|BIdg. 6644 SS 059707  |002 |6644/1080-DF1-BH2-5-S 26-AUG-02 |SOIL BNA-8270 197867, 197631, 198215
1080|Bidg. 6644 S5 059707  |002 |6644/1080-DF 1-BH2-5-5 26-AUG-02 |SOIL Cr+6 108031, 198034
1080]Bldg. 6644 SS 069707  |002 |6644/1080-DF1-BH2-5-S 26-AUG-02  [SOIL GROSS-A/B | 198986, 200142
198039, 196044, 201462,
1080|Bidg. 6644 SS 050707 002 |6644/1080-DF1-BH2-6-S 26-AUG-02 |SOIL HE-8330 203606

SDG 66189C
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GEL QC CROSS REFERENCE COC 605654
SAMPLE
Site # Site Name SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX [LAB TEST BATCH #

1080]Bidg. 6644 SS 059707 |002 16644/1080-DF1-BH2-5-S 28-AUG-02 |[SOIL PCB-8062 197835, 197837 |

197718, 197762, 199132,
1080|Bldg. 6644 SS 059707 002 |6644/1080-DF1-BH2-5-S 26-AUG-02 |SOIL RCRA METALS 199386
1080]Bldg. 6644 SS 059707 |002 |6644/1080-DF 1-BH2-5-S 26-AUG-02 [SOIL TOTAL-CN 187853, 188863
1080|Bldg. 6644 SS 059708 001 |6644/1080-DF1-BH2-10-8 26-AUG-02 [SOIL VOA-8260 167932, 197964
1080|Bldg. 6644 SS 059708  |002 |6644/1080-DF1-BH2-10-S 26-AUG-02 [sOIL BNA-8270 197857, 197631, 198215
1080|Bldg. 6644 SS 059708  |002 |6644/1080-DF1-BH2-10-S 26-AUG-02 [SOIL Cr+6 198031, 1968034
1080|Bldg. 6644 SS 059708  |002 |6644/1080-DF1-BH2-10-S 26-AUG-02 [SOil GROSS-A/B 198986, 200142

198039, 198044, 201462,
1080|Bldg. 6644 SS 059708  |002 |6644/1080-DF1-BH2-10-S 268-AUG-02 [SOIL HE-8330 203606
1080[Bidg. 6644 SS 050708 |002 |6644/1080-DF1-BH2-10-S 26-AUG-02 [SOIL PCB-80682 197835, 197837

197718, 197762, 199132,
1080|Bidg. 6644 SS 059708  |002 |6644/1080-DF1-BH2-10-S 26-AUG-02 [soiL RCRA METALS {199386
1080|Bldg. 6644 SS 059708  |002 |6644/1080-DF1-BH2-10-S 26-AUG-02 ([SOIL TOTAL-CN 197853, 108063 |
1080|Bldg. 6644 SS 059709  |001 |[6644/1080-DF 1-BH3-6-S 26-AUG-02 [SOIL VOA-8260 197932, 197964
1080|Bldg. 6644 SS 059709 {002 |6644/1080-DF 1-BH3-6-S 26-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1080|Bldg. 6644 SS 059709  |002 |6644/1080-DF1-BH3-8-S 26-AUG-02 |SOIL Cr+6 198031, 198034
1080|Bidg. 6644 SS 050708 |002 |6644/1080-DF1-BH3-6-S 26-AUG-02 [SOIL GROSS-A/B [198086, 200142

198030, 198044, 201462,
1080}Bidg. 6644 SS 059708  |002 |6644/1080-DF1-BH3-6-S 26-AUG-02 |[SOIL HE-8330 203606
1080|Bldg. 6644 SS 059709  |002 |6644/1080-DF1-BH3-6-S 26-AUG-02 [SOIL PCB-8082 197835, 197837

197718, 197762, 199132,
1080|Bidg. 6644 SS 059709  |002 |6644/1080-DF1-BH3-6-S 26-AUG-02 {SOIL RCRA METALS |199386
1080}Bldg. 6644 SS 059709  |002 |6644/1080-DF 1-BH3-6-S 26-AUG-02 [SOIL TOTAL-CN 197853, 198663
1080|Bidg. 6644 SS 059710  |001 |6644/1080-DF1-BH3-11-S 268-AUG-02 [SOIL VOA-8260 167932, 197064 |
1080]Bldg. 6644 SS 050710  [002 |6644/1080-DF1-BH3-11-S 26-AUG-02 (SOIL BNA-8270 197857, 197631, 198215

SDG 66189C



GEL QC CROSS REFERENCE COC 605654
SAMPLE
Site # Site Name SAMPLE# |[F# [DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #
1080|Bidg. 6644 SS 059710 002 |6644/1080-DF 1-BH3-11-S 26-AUG-02 [SOIL Cr+6 198031, 198034
1080|Bidg. 8644 SS 059710  |002 |6644/1080-DF1-BH3-11-S 26-AUG-02 [SOIL GROSS-A/B___|106988, 200142
198030, 198044, 201462,
1080|Bidg. 6644 SS 059710  |002 |6644/1080-DF1-BH3-11-S 26-AUG-02 [SOIL HE-8330 203606
1080|Bidg. 6644 SS 050710  [002 |6644/1080-DF1-BH3-11-S 26-AUG-02 [SOIL PCB-8082 197835, 197837
- 197718, 197762, 199132,
1080|Bldg. 6644 SS 059710 002 |6644/1080-DF1-BH3-11-S 26-AUG-02 {SOIL RCRA METALS 199386
1080|Bidg. 6644 SS 059710  |002 |6644/1080-DF1-BH3-11-S 26-AUG-02 [SOIL TOTAL-CN 197853, 108863
1080]Bldg. 6644 SS 059711 |001 |6644/1080-DF 1-BH3-TB 26-AUG-02 |AQUEOUS |VOA-8260 199064

SDG 66189C



GEL QC CROSS REFERENCE COC 605656
PLE
Site # Site Name SAMPLE# [F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #

7080} Bidg. 6644 S5 059640  [001 |6644/1080-DF1-EB 26-AUG-02 |AQUEOUS |VOA-8260 1

1080|Bidg. 6644 S5 059640  |002 |6644/1080-DF1-EB 26-AUG-02 |AQUEDOUS |BNA-8270 167643
1080{Bidg. 6644 S5 050640  [003 |6644/1080-DF1-EB 26-AUG-02 |AQUEOUS |PCB-8082 167833
1080|Bidg. 6644 S5 059640  |004 |6644/1080-DF1-EB 26-AUG-02 |AQUEOUS |HE-8330 188171
1080|Bidg. 6644 SS 059640 {005 |6644/1080-DF1-EB 26-AUG-02 |AQUEOUS [TOTAL-CN 189201
1080|Bldg. 6644 59 050640  [006 [6644/1080-DF1-EB 26-AUG02 |AQUEOUS [Cre6 197602
1080|Bidg. 6644 S5 059640  |007 |6644/1080-DF1-EB 26-AUG-02_|AQUEOUS |RCRA METALS |196960
1080|Bidg. 6644 55 059640  |008 |6644/1080-DF1-EB 26-AUG02 |AQUEOUS |GROSS-A/B | 198970
1080|Bldg. 6644 SS 058712 |001 |6644/1080-DF1-TB 26-AUG-02 |AQUEOUS [VOA-8260 199064

SDG 661B9D
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RPSD QC CROSS REFERENCE

COC 605641
BATCH NO. 201191

Site ¥ ~Site Name SAMPLE# [F# |ER SAMPLE ID SAMPLE DATE [MATRIX JLAB TEST |
1070 [Bidg. 6643 S8 003 [6643/1079-DF 1-BH1-11-5 22-AUG-02___ ISOIL__ |GAMMA SPEC |
1676 |Bidg. 6643 S5 050642 |003 |6643/1079-DF 1-BH1-16-5 22-AUG02 SOIL _ JGAMMA SPEC
1076 | 'J__é‘sm 6640 S5 ~ J05960 _ J00316640/1076-DF 1-BH1-5-5 23-AUG-02 SOIL__ |GAMMA SPEC
078 ] J_M. 6640 S |059652 003 |6640/1078-DF 1-BH1-10-S 23-AUG-02 SOIL _ |GAMMA SPEC
1078 |Bldg. 6640 5SS 059603 |003 }6640/1076-DF 1-BH2-5-S 23-AUG-02 SOIL_ |GAMMA SPEC
1076___1Bidg. 6640 55 059694 1003 [6640/1078-DF 1-BH2-10-S 23-AUG-02 SOIL TGAMMA SPEC
7078 |Bkg. 6640 5S [059695 003 [6640/1076-DF 1-BH3-5-8 23-AUGDZ____|SOIL___|GAMMA SPEC
1078 | Bidg. 6640 S5 059696__[003 |6640/1078-DF 1-BH3-10-5 26-AUG-02 SOIL__ JGAMMA SPEC
}_—1073 Bldg. 6640 55 050607  J003 |6640/1078-DF 1-BH3-5-DU 23-AUG02___|SOIL___|GAMMA SPEC "
7120 Bldg_ 6643 DW 059698 J003 B643/1120-DW1-BH1-85_ 22-AUG-02 SOIL _ |GAMMA SPEC
1120 Bldg. 6643 DW 050690 |003 16643/1120-DW1-BH1-13-8 22-AUG-02 SOIL_ |GAMMA SPEC
1079 Bidg_6643 55 059700 J003 |6643/1079-DF 1-BH2-11 23-AUG02 _ |SOIL [GAMMA SPEC
1079 Bldg. 6643 55 [058701_J003]6643/1078-DF1-BH2-16-5 23-AUG-0Z | SOIL GAMMA SPEC |
1079 Bidg. 6643 55 059702 03 |6643/1079-DF 1-BH3-11-8 23-AUG-02 SO JGAMMA SPEC
1079 Bldg. 6643 S5 050703 J003 |6643/1079-DF 1-BH3-16-S 23-AUG-02 SOIL _ JGAMMA SPEC
1080 Bidg. 6644 S5 058705  J003 |6644/1080-DF 1-BH1-5-S 26-AUG-02 SOIL_ |[GAMMA SPEC |
1080 Bldg. 6644 SS_ 050706 003 |6644/1080-DF 1-BH1-10 26-AUG-02 __ |SOIL _ |GAMMA SPEC |
1080 Bidg. 6644 S5 050707 003 16644/1080-DF 1-BH2-5-9 26-AUG-02 __ |SOIL_ |GAMMA SPEC |
1080 Bidg. 6644 SS 058708__|003 [6644/1080-DF 1-BH2-10-5 26-AUG-02 __ [SOIL  |[GAMMA SPEC |
1080 h " 6644 050708 - 003 |6644/1080-DF 1-BH3-6-5 26-AUG02  JSOIL . JGAMMA SPEC |
1080 Bldg. 6644 S5 056710  |003 |6644/1080-DF 1-BH3-11-S 26-AUG-02 SO [GAMMA SPEC |
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September 24, 2002

Laboratory Identification:

CASE NARRATIVE

for

‘Sandia National Laboratories

ARCOC-605652
SDGH#66189A
ARCOC-605653
SDG#66189B
ARCOC-605654
SDG#66189C
ARCOC-605656
SDG#66189D
Case No. 7223.02.03.02

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

E
ECEIVE

0CT -8 2002

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

e
;J Printed on Reeyeled Paper.
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On ARCOC-605652, sample ID £59698-001 was listed as the trip blank. On
ARCOC-605653, the same sample ID is listed for a soil sample. A new sample ID was
given to the sample [D 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 87%. Alt samples were either “U”
or “J” flagged. Client was contacted regarding this issue and instructed 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 6618%5A 15 08/23/02,08/26/02 | 08/28/02
605653 66189B 17 08/22/02,08/23/02 | 08/28/02
605654 66189C 13 08/26/02 08/28/02
605656 66189D 9 08/26/02 08/28/02
The laboratory received the following samples:

Laboratory 1D Description

ARCOC-605652:

66189001 059691-001

66189002 059692-001

66189003 059693-001

66189004 059694-001

66189005 059695-001

66189006 059696-001

66189007 059697-001

66189021 059691-002

66189022 059692-002

66189023 059693-002

66189024 059694-002

66189025 059695-002

66189026 039696-002

66189027 059697-002

66197003 059893-001

GENERAL ENGINEERING LABORATORIES
P O Box 30712 « Charleston, SC 29417 » 2040 Savage Road - 29407
(843) 556-B171 « Fax (843) 766-1178

g, ]
Qe Priuted un Reeyeled Paper.




Laboratory ID Description
ARCOC-605653;

66189008 059698-001
66189009 059699-001
66189010 059641-001
66189011 059642-001
66189012 059700-001
66189013 059701-001
66189014 059702-001
66185015 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 059709-001
66189036 059705-002
66189037 059706-002
66189038 - 059707-002
66189039 059708-002
66189040 059709-002
66195001 059710-001
66195002 059710-002
66197005 059711-001

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
P O Box 30712« Charleston, SC 29417 + 2040 Savage Road « 29407

(843) 556-8171 « Fax (843) 766-1178

e
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Case Narrative

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

Internal Chain of Custody:

Custody was maintained for the samples.
Data Package:

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

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

This data package, to the best of my knowledge, is in compliance with technical and
admsnistrative requirements.

Edith M. K

edow: [ o~

Project Manager

GENERAL ENGINEERING LABORATORIES
PO Box 30712 - Charleston, SC 29417 « 2040 Savage Road » 20407
(843) 556-8171 » Fax (843) 766-1178
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_ Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

The following client and quality control 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

"‘SWE46 8260A

SW846 5030A

197932

197931

using the methods referenced in the Analysis Information section:

Sample [D
66189001
66189002
66189003
66189004
66189005
66189006
66189007
66189008
66189009
66189010
66189011
66189012

66189013

Client ID

059691-001
059692-001
059693--001
059694-001
059695001
059696001
059697-001
059698—001
0359699001
059641-001
059642-001
059700-001

059701-001

SDG#66189 -VOA
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66189014 059702-001

66189015 059703-001

66189016 059705-001

66189017 059706001

66189018 059707001

66189019 059708~001

66189020 . 059709-001

1200292492 VBLKO! (Blank)

1200292458 VBLKOILCS (Laboratory Control Sample)
1200292491 VBLKOZ2 (Blank)

1200292497 VBLKO2LCS (Laboratory Contrel Sample)
1200293145 VBLKO3 (Blank)

1200293146 VBLKO3LCS (Laboratory Centrol Sampie)
1200292494 059691-001MS (Matrix Spike)
12002924%6 059691-001MSD (Matrix Spike Duplicate)

Preparation/Analytical Method Verification

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by Generai 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.

Calibration Information

Due to 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 initial calibration requirements were met.

CCYV Requirements
All the continuing calibration verification (CCV) requirements were met,
Quality Control (QC) Information

SDG#66189 -VOA
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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 not detected above the reporting limit in the blanks.

1.CS Recovery Statement
All the required analyte recoveries in the laboratory control samples were within the acceptance limits,

QC Sample Designation

The following sample was designated for matrix spike analysis:
66189004 059691 -001

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

MSD Recovery Staternent
Al 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 acceptance fimits.

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

Technical Information_

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

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

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

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 report was not required for this sample delivery group/work order,

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

SDG#66189 —VOA
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432



-,

Vintegralions.

Additional Comments

The following package was generated using an electronic data processing program, referred 1o as "virtual
packaging”. In an effoct 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 temporarily stored in the laboratory. An electronic
signature page inserted after the case narrative of each electronic package will indicate the analyst, reviewer, and
repont specialist 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 electronically, such as hand written pages, will be scanned
and inserted into the electronic package.

Svstem 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:
wee. Column ID . Column Description
V&m DB-624, 60m x 0.25mm, 1.4um
J&W?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 1D designations

below:
Instrument ID System Configuration Chromatographic Column P &TTrap
VOAI] HP6ES/HPS5973 JI&WI Trap C
| VOA2 HP63890/HP5973 J&W1 Trap C
VOA4 HP5890/HP5972 J&WI Trap K
VOAS HP5890/HP5972 JEWI Trap C
VOA? ' HP5890/HP5972 J&wW2 Trap K
VOASR HP6890/HP5973 J&WI Trap K
VOA9 HP6890/HP5973 J&WI Trap C

SDG#66189 -VOA
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* 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: QM“ L)‘DW Date: ol -3.3' 0.

SDG#66189 -VOA
Page S of 5
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Organks Package Creation

This package has been originally reviewed by Richard Bomar (3/4/2002 12:19)
This package has been peer reviewed by Alberio Rodriguez (31572002 16:15)
This package has been packaged by Tamara Carter (3/18/2002 10:55)

‘This roadmap has been edited by
Puckage Requirements
Raw Data | TICS | Standards Traceability
N N
Samples
exclude gatafile saimpleno | chent-id injdate injtime = soblist comiments
a Schem/VOALIO82902v Lb/1yd11.d | 65189001 | 055691-001 | 29-AUG-2002 | 14:16  66189.4ub
0O fchem/VOALVOR2O02v b/ 1y420.d | 66189010 | 059641-00! | 29-AUG-2002 | 18:47 66§89 sub
a Ichem/VOALX0B2902v1 bflya32.d | 66189011 | 059642-001 | 30-AUG-2002 | 00:2¢ 65189.5ub
0 7ehem/VOALIAB2902v1 b/ 1y433.d | 66189012 | 039700001 | 30-AUG-2002 | 00:47 66183500
O feherm/YOA Li/OB2302vi b/ 1yd3d.d | 66183013 | 0597¢1-001 | 30-AUG-2002 | 01:13  66189.5ub
O fchem/VOA LOB2902v L.bA1y435.d | 66189014 | 059702001 | 30-AUG-2002 | 01:39 66189.50b
a fchem/VOALi/082902v1.b/1y436.d | 66189015 | 059703-001 | 30-AUG-2002 | 02:06 66189 sub
[ fehem/VOA §.1/082902v i.0/1y437.d | 66189016 § 059705-001 30-AUG-2002 | 02:32 66183 subr
[ fchenVDALINS2902v Lb/1y438.d | 66189017 | 059706-001 | 30-AUG-2002 | 02:58 66189 sub
O fchem/VOALINB2902v 1.8/ 1y439.d | 66183018 | 059707-001 | 30-AUG-2007 [ 03:25 | 66189.sub
O Jeher/VOALLIAE2902v LI | y440.d | 66185019 | 059708-001 | 30-AUG-200T | 03:51 66189 5ub
O fchem/VOALINBZ902vI bilyd12.d | 65189002 | 059592-001 | 29-AUG-2002 | 14:46 66189 sud
a fehem/VOALi/Q82902v 1 br1y441.d | 66189020 | 059709-001 | 30-AUG-2002 | 04:17 66189 sub
. /chem/VOA1 3082502vL.b/lyd13.d | 66135003 | 058693-00] | 29-AUG-2002 | 15:46 66189.5ub
a fehem/VOALINB2302v L b/l yatd.d | 66185004 | D59694-001 | 29-AUG-2002 | 15:45 | 66189 sub
a fehem/VOAL.I082902v L.b/1y415.d | 66189005 | 059695-001 | 29-AUG-2002 | 16:15 | 66189.5ub
O fehemVOA L1KOR2902v L.briydi6.d | GGIRX0E | B596595-001 | 29-AUG-2002 | (645 66189 5ub
O fchem/VOATL i/0B2902v L b/1y417.d | 661809007 | 059597-001 | 23-AUG-2002 | 17:16 | 66189.5ub
- " fcherVOA L 1082902v .41 y4L8.d | 66189008 | D59698-001 | 29-AUG-2002 | 17:45 | 66189.sub
0 /eheVVOALIA0B2902v L.b/1v419.d | 66189009 | 059699-001 | 23-AUG-2002 | 18:15 56189 sub
QC Samples
exclude datafile sampleno client-id : injdate injtime sublivi COmIMENts
] fehem/ N OALiM082002v1 b iyd23.d 1200292494 | 059691-001 M8 i 29-AUG-2002 | 20:18 5618%.5ub
(| fchem™OALLi/083002v ] b/ [y S08.4¢ 1200292494 | 059691-001MS I-AUG-2002 | 1115 66189 sub
| fchem/VOALLI/082902v1.b7 1 y424.d 1200292496 | 059691-00iM5D | 29-AUG-2002 | 20:48 6618%.sub
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] ichem/VOA11/083002v 1 b/ 1y509.d 1200292496 | 059691-00tMSD | 30-AUG-2002 | 11:46 66189.5ub
a fchemyVOA |iA082902v 1./ Lyd27Ad | 1200292497 | VBLKOZ2LCS 29-AUG-2002 | 22:09 66189.5ub
o ichem/VOA ] .1/082902v | W 1 y403A.d | 1200292498 | VBLKOILCS 29-AUG-2002 -08:37 66189.5ub
a Ichem/VOALi/083002v | b/1yS03Ad | 1200293146 | VBLKO3LCS 30-AUG-2002 | 08:37 66189.5ub
a Ichem/VOA1.i/082902v | W 1yd31A.d | 1200292491 | VBLKO2 29-AUG-2002 | 23:54 66I8.9.sub
a Ichem/VOA1,i082902vE b/ 1y406A d | 1200292492 | VBLKOI 29-AUG-2002 | 10:10 66189.5ub
a fchem/VOA1.i/083002v | b/1y506A.d | 1200293145 | VBLKO3 30-AUG-2002 ¢ 10:08 66189.5ub
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GC/MS Volatite Organics
Sandia National Labs (SNLS)

SDG# 66195
Me Analysis Information
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SW846 8260A
Prep Method: SW§46 5030A

Analytical Batch Number: 197964

Prep Batch Number: 197963

mple Analysis

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

Sample ID Client ID

66195001 059710001

1200292570 VBLKO1 (Blank)

1200292573 VBLKOILCS (Laboratory Control Sample)
Preparation/Analytical Method Verification

SOP Reference

Procedures for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboratories, Inc, as Standard Operating Procedures (SOP). The data discussed in this narrative has been analyzed
in accordance with GL-OA-E-026 REV 8.

Calibration Inforrnation
Due to 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 initial calibration requirements were met.

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

SDG# 66189 -VOA
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Duality Control (QC) Information

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

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

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

QC Sample Designation
Matrix spikes were anelyzed on a sample of similar matrix in SNLS sample delivery group/work order, # 66163.

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 acceptance limits, :

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

Technical Information

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

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

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

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

Sample Re—prep/Re—analysis
Sample re—analysis was not required for this sample delivery group/work order.

Miscellaneous Information

Nonconfformance (NCR) Documentation
SDG# 66189 -VOA
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A nonconformance report was not required for this sample delivery group/work order.

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 dala processing program refered to as "virtual
packaging”. In 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 on the original raw data. These hard copies are temporary stored in the laboratory. An electronic signature page
inserted after 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 ulilizes the following GC/MS configurations:

Chromatographic Columns

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

Column 1D Column Description

J&EW DB-624, 60m x 0.25mm, 1.4um
J&W2 - DB-624, 75m x 0.533mm, 3.0um
Instrument Configuration

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

Instrument 1D System Conl‘iguration Chromategraphic Column P & T Trap
VOAL HP6390/HP5973 W Trap C
VOA2 HP639O/HP5973 J&W1 Trap C
voad HP5890/HP5972 J&W1 Trap K
VOAS HP5890/HP5972 J&WI Trap C
VOA? HPS89O/HPS972 JE&W?2 Trap K

SDG# 66189 -VOA
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VOAR ‘ HP6890/HP5973 J&W1 Trap K

VOA9 HP6890/HP5973 JI&W1 Trap C

Comments

Where the anaiytical 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 1o 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: QSZu»D\n D&x’n Date: 09250

SDG# 66189 ~VOA
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Organics Package Creation

This packape has been originally reviewed by Crystal Sezcey (9/3/2002 8:08)
Thiy package has been peer reviewed by Michael Penny (9/3/2002 13:25)
This package has been packaged by LySandra Gathers (3/672002 [3:34)

This roadmap has been edited by

Package Reyuirements

Raw Data | TICS | Standards Traceshility

N N

Samples

exclude datalile sampleno client-id injdate injtime sublist comments
a fechem/VOAS iA082902v5.b/5y426.d | 66195001 | 059710-00L | 29-AUG-2002 | 19:25 66189-1.5ub

QC Samples

exclude datafile samplens | clientsid ‘injdate njtime sublist ‘I:omments
O fchem/VOAS.iJ'UE2902v5.hf5y‘lﬂ3lSA..d 1200292573 | VBLKONLCS | 29-AUG-2002 | 08:24 661891 zub

n fehem/VOAS.IMORION2YS b/SySI3LSAd | 1200294112 | VBLKOZLCS | 30-AtXNE2002 | 09:03 661 B9-1.5ub

o fehem/VOAS I/0B2002v5 /Sy407BSAd | 1200292570 | VBLKO! 29-AUG-2002 | 10:19 | 661B9-1.sub g;l“;’!
B IchemVOAS WOBIN02vS. /5y S07BSAd | 1200294111 | YBLKO2 30-AUG-2002 | 10:58 66189-1.5ub
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GC/MS Volatile Organics
Sandia National Labs (SNLS)
SDG 661892
Method/A nalvsis Information
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SW846 8260B
Prep Method: SW846 5030B

Analytical Batch Number: 199064

Sample A nalysis

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

Sampie 1D Client TD

66197001 059640-001

66197002 059712-001

66197003 059893-001

66197004 059704001

66197005 059711-001

1200294599 VBLKO!1 (Blank)

1200294602 VBLKCGILCS (Laboratory Control Sample}
1200294625 VBLEKOILCSD (Laboratory Contrel Sample Duplicate}

Preparation/Analytical Method Verification

SOP Reference

Procedure(s) for preparation, analysis and reporting of analyticat 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-038 REV.6.

L ion Information

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.

CCY Requirements . .
All 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 Designation

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

ctc.), the analysis of a matrix spike (MS) and a matrix spike duplicate (MSD) was not required. Instead, a
laboratory control sample (L.CS) and laboratory control sample duplicate (LCSD) set was analyzed.

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

L.CSD Recovery Statement’
All the required analyte recoveries in the laboratory control sample duplicate were within the acceptance limits.

LCS/LCSD RPD Statement

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

Internal Standard (ISTD) Acceptance
The internal standard responses, in ali samples and quality control 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 Verification
All procedures were perfermed as stated in the SOP.

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

SDG#66189-2 —-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 nonconfermance report was not required for this sample delivery group/work order.

Maanual 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 to as "virtual
packaging”. In 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 dasa. 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 analyst, reviewer, and
report specialist names associated with the generation of the data and package. The datz validator will always sign
and date the case narrative. Data that are not generated cleclronlcally. such as hand written pages, will be scanmed
and inseried 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-624, 60m x 0.25mm, 1.4um
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 Instrument ID designations
below:

Instrument 1D System Configuration Chromatographic Column P & T Trap
VOAI HPS39O/HPS973 . J&W] Trap C

SDGH#66189-2 ~VOA
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VOA2
vOa4
VYOAS
YOAT
VOAS

VOA9

men

HP689(/HP5973
HPS890/HP5972
HPS390/HP5972

HPS890/HPS9T2
HP6890/HPS5973

HP6B90/HPS5973

J&W1
J&W)
J&EW 1
J&W?2
J&W1

J&W1

Trap C
TrapK
Trap C
Trap K
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.

GEL requires all analytical data to be verified by a qualificd 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:

O9.23-0%

SDG#66189-2 ~VOA
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Organics Puckage Creation

This package has been originally reviewed by Richard Bomar (9/6/2002 15:00)
This package has been peer reviewed by Alberto Rodrigucz (/152002 15:16)
This package has been packaged by Tamara Carter (82372002 12:53}

This roadmap has been edited by
Puckage Requirements
Raw Data | TICS | Standards Traceability
N N
Samples
exclude dalafile sampleno |  client-id injdate injtime |  sublist | comments
a fehenw'VOATO90302v1.W12217.d | 66197001 | 059640-001 | 03-SEP-2002 | 15:02 66189-2.5ub
O fchem/VOAL1A090302v1 .1M12218.4 | 66197002 | 059712-001 | 03-SEP-2002 | 15:28 66189-2.5ub
O fchem/VOALW90302v1.12219.d | 66197003 | 059698-001 | 03-SEP-2002 | 15:55 66189-2.5ub
(H| fchem/Y 0A).1K090302v1 /122204 | 66197004 | 059704-001 | 03-SEP-2002 | 16:22 66189-2.5ub
0 feher/VOALIAO03N2vI b 12221.d | 66197005 | 059711-001 | O3-SEP-2002 | 16:48 66189-2.3ub
QC Samples
exclude dataflle sampleno client-id injdate injtime sublist COMMments
O fchem/VOALVO90302v 10/ 12203A.d | 1200294602 VBLKOILCS | 03-SEP-2002 | 08:29 | 66189-25ub |
— O fchem/YOAT1/0R0302vE b/ 122144 d | 1200294625  VBLKMLCSD | 03-SEP-2002 | 13:42 661892 suh
v O fchem/VOAT.I/090302v1 b/17206A.d | 1200294599  VBLKOI 03-SEP-2002 | 09:58 J 66189-2 sub

‘o
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QC Summag Report Date: September 23, 2002
Client : Sandia Natioasl Laboratories Page 1of 5
MS-0756
P.O. Box 5800
Albuquerque, New Mexico
Contact: Pamela M. Pulssant
Workorder: 6189
Parmmsme NOM Sample_Qual QC Unis__ RPD% REC% __ Range Anist _ Date Time
Volatile-GC/MS Federnd
Bach 197932
QCI200292497 LGS
1,I-Dichloroetbylene 500 491 ug/kg 99 (75%-134%) RMB 08/29/02 22:9
Beuzens 500 512 up/kg 102 (80%-120%)
Chicrobenzene 50,0 49.7 ug/kg 29 (82%-118%)
Toluenc 50.0 51.8 ughkg 104 (74%-115%)
Trichlorosthylans 500 508 ug/kg 100 (80%-119%)
**Bromofluorobenzene 50.0 47.1 ug/kg 94 {69%-138%)
**Dibromofluoromethane 50,0 51.0 ugkg 102 (67%137%)
**Toluene-d3 50.0 454 ug/kg 93 (67%[19%)
QC1200292498  LCS
1,1-Dichlaroethylene 50.0 510 ug’kg 102 (75%-134%) 08/29/02 08:37
Benzyene 50.0 536 ug/kg 107 (80%-120%)
Chlorobenzene 500 545 uglkg 109 (B2%=118%)
Toluene sG.0 3.1 ug/kg 112 (14%-115%)
Trichloroethylene 50.0 53.1 ugikg 106 (B0%-119%)
“*Bromoflucrobenzene 50.0 493 ug/kg 99 (69%-138%)
**Dibromoftucromethane 50.0 516 ug’kg 13 {67%-137%)
 *=*Tolucne-d8 500 48.0 ug’kg 96 (§7%-139%)
QCL200299146  LCS
1,1-Dichloroethylene 50.0 ‘ 48.8 ug’kg 98  (715%-134%) 08730402 0B:37
Beazene s0.0 509 ugrkg 102 (80%-120%)
Chlorobenzens s0.0 52.3 ugfkg 105 (82%-11E%)
Toluene 50.0 54.3 ugkg 109 (74%-115%)
Tri¢hloroethylene 50.0 5L.0 ug/kg 102 (BO%-119%)
**Bromofluorobenzene 50.0 517 ug/kg 103 (69%-138%)
**Dibromofluoromethane 50.0 504 ugfkg 101 . (67%-137%)
**Toluene-d8 S0.0 48.6 ug/kg 91 (67%-139%)
QC1200252491 MB
1,1,1-Trichloroethane u ND ug/kg 08/29/02 23:54
1,1.2,2-Tetrachloroethane u ND ug/kg
1,1.2-Trichleroethane U ND ug/kg
1,1-Dichlorocthanc U ND uglkg
L,}-Dichlosoethylene U ND ug/kg
1.2-Dichloroethane U ND ng/kg
L.2-Dichloropropene U ND ug/kg
2-Butancne 1) ND ug/kg
2-Hexanone U KD ug/kg
4-Methyl-2-pentanone U ND ug’kg
Acttone. U ND ug/kg
Beazenc U ND ug/Kg
Bromodichloromethane u ND ug/kg
Bromoform u ND ug/kg
Bromomethane u ND ug’kg

¢'e
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Workorder:  §6189

QC Summary

Page 20f 5

Parmmame NOM | Sample Qual QC___ Units RPD% REC% _ Reogt Anlt  Date Time

Volatile-GC/MS Federal

Batch 197932

Carbon disulfide u ND ug/’kg

Carbon tetrachloride U ND ug/kg

Chlorobenzene H ND ugkg

Chloroethane U ND og/kg

Chioroform 4] ND ugkg

Chloromethane U ND up/ke

Dibromachloromethae u ND ap/kg

Ethyibenzene ' U ND ug/ke

Methylene chloride U ND ug/kg

Styrens v ND ugfkg

Tetrachlorocthylene u ND uglkg

Toluene u ND ugfig

Trdchioroethylene 1} ND ugfkg

Vinyl acetate U ND ugrkg

Viayl chloride u ND ugkg

Xylanes (total) u ND uprkg

cis-1,2-Dichioroethylene U ND vg'kg

cis- |, 3-Dichloropropyiene U ND og’kg

trans-1 2-Dichloroedhylove U ND up'ky

trans-1,3-Dichloropropylese U ND ugkg
**Bromolluorobenzene 50.0 527 uwg'kg 105  (65%-138%)
*»Dibromofluoremethane 50.0 LIN} ug/kg 102 (67%-157%)
*sToluene-d8 50.0 50.2 uglkg 100 ($7%-139%)

QC1200292492  MB '

1,1,1-Trichloroethane u ND ug/kg (82902 10:10

1,1,2,2-Tatrachlorocthaone u ND uglkg

1,1,2-Trichlorgethane U ND ug/kp

1, 1-Dichioroethane g ND ug/kg

1,1-Dichloroethylene U ND upfkg

1,2-Dictlorocthane U ND ug/kg

1,2-Dichloropropane u ND spkg

2-Butanone u ND ug’kg

2-Hexanone U ND ug/kg

d-Methyls2-peatanone U ND ug’kg

Acetons uU ND ugfkg

Benzene U ND ug’kg

Bromodichioromelhane U ND ug/kg

Bromatorm U ND ughg

Bromomethane U ND ugkg

Carbon disulfide U ND ug’ke

Carboc. letrachloride u ND uglkg

Chlarobenzene u ND upfkz

Chloroethane U ND up/kg

Chlaroform u ND up/kp

Chloromethane U ND up/kg

Dibromochloromethane U ND ug/kg

EthyThenzene u ND ug/kp

Methylene chlorids u ND ug/kg
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Waorkorder: 66189
Volatile-G C/MS Federal
Barch 197932

Styrene
Tetrachloroethylene
Toluene
Trichloroethylene
Vinyl acetate
Vinyl chloride
Xylenes (lotal)
cis-1,2-Dichleroethylene
cis-{ . 3-Dichleropropylene
trans-1 2-Dichioroethylene
trans- 1 3-Dichloropropylenc
**Bromofluorobenzene
*4Dibromoflaoromethane
*+Toluene-d8
QC1200291145 MB
1,1,1-Trichloroethame
1,1,2 2-Tetrachioroethane
1,1,2-Trichloroethane
1,}-Dichloroethane
1,1-Dichloroethylenc
1,2-Dichloroethane
1,2-Dichloropropane
2-Butanonc
1-Hexanone
4-Methy!-2-pentanone
Acetone
Benzene
Bromodichlaremethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachioride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Temrachloroethylene
Toluene
Trichloroethylene
Vinyl acctate
Yiny! chloride
Xylenes (total)
cis-1,2-Dichloroethyleoe
cis-1.3-Dichloropropylenc

QC Summary

Page 3of §

NOM

Saple Qual

QC

Units RPD%

REC% Raoge  Anlst Date Time

50.0
50.0
50.0

coccocooacoaarcy

ccccocgcccaoddaroccadacdgooogogaaoacacqgaacoaa

2333585335 5E855358585555555%5555353385 S5858588585358838

ug’kg
ug/kg
ug/kg
ug/kg
kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
up/kg

ug/kg
ug/kg
ug'kg
ug/kg
ug/kg
ughg

ug/kg
ug/kg
ugkg

ugkg
ugrkg
ugkg
ug/kg
ug’kg
ug/kg
ug/kg
up'kg

ug/’kg
op/kg
ug/kg
og/kg
ugkg

ug/kg
ug/kg
ug/kp
ug/kg
ugkg
ug/kg

121  (69%-138%)
102 (67%-137%)
101 (67%-139%)

08/30/02 10:08
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Workorder: 66189

QC Summary

Page 40f S
Parmname NOM Sample Qual __ QC___ Units RPD% REC% __ Range Anlt _ Daie Time
Yolatile-GC/MS Federal '
Batch 197932
trans-1,2-Dichloroethylene v ND ug'kg
trans-1,3-Dichloropropylenc u ND up'kg
'* Bromoftuorobenzeae 50.0 542 uglkg 108 (6§9%-138%)
'*Dibromoflucromethane 500 483 ug/kg 99 (67%-137%)
"*Toluese-d3 50.0 500 up/kg 100 (67%-139%)
QCI200292454 66189001 PS
1,1-Dichioroethyiens 50.0 u ND 44.5 ug/L B9 (55%-128%) 08302 11:15
Benzene 50.0 u ND 478 ug/l 9% '(53%-118%)
Chlorobenzene 50.0 U ND 49.5 up/L 9 -(53%-116%)
Toluene 50.0 u ‘ND 514 ug/L 103 (56%-113%)
Trichioroethylene 50.0 u ND 411 ug/L 9 (54%-519%)
**Bromofluarobonzene 500 511 499 uplL. 100 (69%-138%)
**Ditrorooflworamethane 50.0 514 51.0 ug'L 102 (67%-13T%)
**Toluene-d8 50.0 489 49.2 ugll 9% (67%-119%)
QC120029249¢ 66185001 PSD
1,1-Dichloroethylene 50.0 U ND 46.0 ug/l 3 92 (0%-21%) OBA0A02 11:46
Benzens 50.0 U ND 485 vg/L 1 o7 (0%-17%)
Chlorobenzena 50.0 U ND 498 ug/L 1 100 {0%-21%)
Tolveas 50.0 U ND 512 ug/l, Q 102 (0%-25%)
Trichloroethylene 50.0 U ND 435 ugfl, 3 97 (0%-25%)
**Bromoflucrobenzene 50.0 51.1 521 g/l 14  {69%-138%)
**Dibromoflucromethane 500 514 518 vgl 14 {(679-137%)
**Toluene-d8 50.0 48.9 493 ug/L 9%  (67%-139%)
Notes:

RER is calculated at the 95% confidence Javel (2-sigma).
The Qualifiers in (his report are defined as follows:

* Recovery or %RPD not within acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD's are not applicable where o

*
-

¥ M X oW = wm

Indicates analyte is 2 surrogate compound.

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

Hokding time was exceeded

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

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

‘The analyte was analyzed for but no1 detected below this concentration. For Organic and Inorganic analytes the result is less thax the effective MDL. ]
Presumptive evidence that the analyte is not present. Please see pasrative for further information.

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

Uncertain identification for ganma specoroscopy.
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QC Summary

Workorder: 66189 Page Sof 5
Parmname o NOM " Sample Qual QC Upits RPD% REC% _ Range Anit  Date Time

N/A indicates that spike recovery limits do not spply when sample concentration exceeds spike conc. by a factor of 4 or mor.

A The Relative Percent Difterence (RPD) obusined from the sample duplicatz {DUP; is evaluatzd sgainst the acceptence crileria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cascs where either the sample or duplicate value is less than 5X the RL, a ¢contrel Llimit of +/-

the RL is used to evaluate the DUP result. )

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

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

Report Dutez September 18, 24002

Client ; Sandia Natlonal Laboratories Page 1of 2
MS-0756
P.0. Box 5840
Albuquerque, Now Mexlco
Contaet: Pamela M. Pulssunt
Workorder: 66197
Darmname NOM Sample Oual QC Units RPD%  RECY% Ramge  Anlst Date Time
Volatile-GCMS Fadoral
Baich 199064
QCL2002Y4602  LCS
1,1-Dichloroethylene 500 439 ug/L 92 (18%-140%) RMB 09/03/02 08:29
Bengens 500 484 ug/L 97 (78%-119%)
Chjocobenzene 500 4.5 ug/L 9 (B2%-120%%)
Tolnent 500 2.3 ug'L 195 (68%-133%)
Trichlotoethylene 500 487 ug/L 97 (8%-123%)
“Beamofluorwbenzene 30.0 572 og'l 115 (§7%-136%)
**Dibrome [l ooranathance 500 50.6 ug/L 18] (§2%1d4B%)
**Toluepe-d8 50,0 495 ug/L 29 (58%-139%)
QCI200254625 LCSD
1,1-Dichloroethylene ) 50.0 LLE ug'l 2 ™ {0%-30%) 09/G302 £3:42
Benzene 500 49.2 wg/L 2 o3 (0%5-30%)
Chlotebenzene 500 50 ug'L 2 101 {0%-30%)
Toluene : 0.0 524 sgL 0 105 (0%-308%)
Trichlorocthwlene 300 49.6 ug/l 1 99 (0%-30%)
#*Bromofluocabenzenc 30.0 . 56.8 ug'l 114 (67%-136%)
*Dibramofluorumethanc 500 51.4 up/'L : 103 . (62%-148%)
**Toluenc-d8 50,0 49.2 upl 98 (58%-135%)

QC11002945% MB

| .L.1-Trichloroethane 1y ND ug/L (19/03:02 09:58
1,1,2.2-Teuachlotoethane U WD ug'l .
1.1 2-Trichloroethane U ND ug/L
1,1-Dichlorecthanc U ND uL
1,1-Dickjoroethylene U ND ug'l
1.2-Dicklaroetinne u ND vgiL
1,2-Dichlotapropgue v ND ugfl.
2-Butanone 1] ND ugil
2-Hexanune §] ND up/L
4-Mathyl-2-pentanme u ND ~ugll
Agztone V] ND ug/L
Benzene U ND uylL
Bromodichioromethane u ND gL
Bromoform u ND ug/l
Bromonacthons u ND ug/l
Curbon divulfide V] WD ug/lL
Carbon tetcachleride U ND 'l
Chlorobenzewe U ND ug'L
Chlovocthane U ND ug/l
Chlarofarm 4 ND o'l
Chlotvmethane v Np upl
Dibromachlocomethane & ND 'l
Lchylbenzene u ND u/L
Methylene chonige U ND up'l
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QC Summary

Workorder; 66197 Page Zof 2

Parmaume NOM Sample  Quael QC Unis  RPD%  HECY% Renge  Anist Datc Tune

Volatll-GC/MS Federal

Batch L930R4

Styreae u ND ug/L

Tetrahlocoetylens o WD ugyL

Toluene u ND ug/L

Trichlaroethyjene u ND ug'L

Vinyl chlonde u WD ug/L

Xylenes (total} v ND ug

¢i3-1,2-Dichiovoethylene U ND . ugl

¢is- 1.3-Dichloropropylege U ND ug/ll

truas-1,2-Dichlorosthylene U ND ug'L

wans-1,3-Dichloruprapylens U ND ug/L
**Bromofluocchenzene 50.0 598 ug'L 120 {67%%-136%)
**Dibromofiucromethane 50.0 49.6 ug/L 99 (67%-148%)
*“*Toluenc-d8 50.0 512 g/l 104 (36%-139%)

Notes:

RER is calculated at the 95% confidence level (2-sigms)
The Qualificzs in this seport an: dafined a5 follovs:

. Recovesy or %RPD not within acceptance: limits and/or spiko armount not compatible with the sample or the duplicate RPD's are not applicable whers o
Indicates analyte is g surrogate caompound. '

The unalyte was found in the blenk above the effoctive MDL.

Holding time was cxceeded

Estimarzd vilue, the malyte concentragion fell above the effective MDL and below the effective PQL

The response between the confirmation cofomn sod the primary colump is >~40%D

The anulyte was analyzed for but no! detected below this concentration. For Organic and Incrganic analytes the result is less than the cffective MOL.
Presumptive gvidence thet the malyte is nol present. Please sev narrative for farthar wuformation,

Presumptive evidence thar the imaiyte iy nol présem. Please see nnrrative for ficther mfromation,

»
»*

P A= -

Uncertain identification for gamma spectroscopy.

N/A indicates that spike recovery limits do not apply whea sampic concentration exeeeds spike cone, by 4 factor of 4 or more.

* The Relatve Percent Differenes (RED) obmined from the sample duplicate (DUP) & evaluated against the acceptence cridenia when the sample is greater than
five rimes (320) the contract zequired detection Limit (RL). Lo cases wheve either the sunple ar duplicate valoe is less than $X the RL, £ control fimit of +-

the Ry used to evahoate the DUP resolt

For BS, PSO, imd SDILT results, the values listed are the measured amosuts, not final concentrations.

Where the unalytical method has been performed under NELAP certification, the analysis has met all of the
requiremnents of the NELAC staudard imless qualified an tlie QC Summary.
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. QC Summary Report Date: September 23, 2002
Client : Sandia National Laboratories Page 1of 4
MS0756
P.0. Box 5800
Albsquerque, New Mexico
Contact: Pamela M. Puissant
Workorder: 66195
Parmoname " 'NOM Sawple Qual _QC__ Units RPD% REC% __ Range Anlst _ Date Time
Volatile-GC/MS Federal
Buaich 197964
QC1200232573  LCS
1,1-Dichlorosthylene 50.0 50.4 ug/kg 101 (75%-134%) CDS1 082902 08:24
Benzene 50.0 553 ugkg L (80%-120%)
Chlorobenzens 50.0 55.1 ug/kg 110 (82%-118%)
Toluene 50.0 543 ug/kg 110 (74%-115%)
Trichlaroéthylene 50.0 55.9 ugkg 112 (B0%-119%)
**Bromotluorobenzens 500 54,7 ughkg 109 {69%-138%)
**Dibromaoflucromethans 500 539 ug’kg 108 (67%-137%) -
**Toluene-d8 500 538 ug/kg 108 (67%-135%) e
QC1200294112  LCS
1,1-Dichicroethyiene 50.0 49.7 ug/kp 100 (75%-134%) 08/30/02 09:03
Benzene 50.0 55.4 uglkg 110 (80%-127%)
Chlorobenzene 50.0 549 ug/kg 110 (82%- 118%)
Tolucae 50.0 54.4 ug/kg 109 (74%-115%)
Trichloroethylene 50.0 55.1 ugfkg 110 {(B0%-119%)}
**Bromofluorobenzene 50.0 535 ug/kg 107 (69%-138%)
**Dibromofluoromethane 50.0 554 ug/ke L (67%-137%)
**Toluene-d8 50.0 54.7 ug/kg 109 (67%-139%)
QC1200292570 MB
1,1,1-Trichloroethane u ND uglsg - 08/26/02 10:19
1,1,2,2-Tetrachloroathane U ND ug/kg
1,1,2-Trichlarosthaae U ND uglkg
1,1-Dichleroethane u ND ug/kg
1,1-Dicldorocthylene u NO ug/kg
1.2-Dichlaroethane u ND ug/kg
1,2-Dichlorepropane u ND ug/kg
2-Butanone U ND ug/kg
2-Hexanone U ND ug/kg
4-Methyl-2-pentanone U ND ug/kg
Acetone u ND 2
Benzeoe U ND ug/kg
Bromodichioromethane U ND ug’kg
Bromoform U ND ug/kg
Bromomethane U ND ug/kg
Carbor disulfide u ND ng/kg
Carbon tetrachloride u ND uglkg
Chlorobenzene U ND ng/kg
Chlarosthane U ND ug/kg
Chloroform uU ND ug/kg
Chicromethane L] ND - up/ks
Dibromochloromethane u ND ug/kg
Ethylbenzene U ND up/ke
Methylene chloride U ND ug/kg
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QC Summary

Workorder: 66195 Puge 2ol 4

Parmmame NOM____ Sumple_Qual___QC__ Upls_ RPD% REC% _ Range Aokt  Date Time

Volatile-GC/MS Federsl

Balch 197964

Soyrene 18) ND ug/kg

Tetrachloroethylene U ND ngikg

Toluene U ND ug'kg

Trichlaroethylene U ND ug’kg

Vinyl acetate 4] ND up/kg

Viayl chioride u ND ug’kg

Xylepes (lotal) u ND ug/kg

cis-1,2-Dichloroethylene M ND ug/kg

cis-1,3-Dichloropropylens u ND ug/kg

mans-1,2-Dichioroethy lens u ND up/kg

trans-1,3-Dichloropropy leoe u ND ug/kg
*+Bromofluorobenzens 50.0 553 ug/kg 1 (69%-138%)
**Dibromofleoromethans 500 320 up/kg 166 (67%-137%)
**+Toluene-d8 500 53.8 ug/kg 108 (67%-139%)

QC1200294111 MB

1,1,1-Trichlorethane U ND ugke 0RAO/02 10:58

1,1,2,2-Tetrachloroethane U ND eg/kg

1,1.2-Trichioroethane u ND up/kg

1,1-Dichlorocthane u ND og/kg

1,1-Dichlcroethylene U ND ug/kg

1,2-Dichlarocthane U ND egikg

1,2-Dichloropropane U ND ug/kg

2-Bulanone 1) ND ug'kg

2-Hexanomé U HD oglkp

4-Meahyl-2-pentanone U ND ug/kg

Acetone u ND upky

Benzene U ND ughkg

Bromodichloromethane u ND uglkg

Bromoform U ND ug’kg

Bromomethane u ND ug/kg

Carbon disulfide u ND ug/kg

Carbon Letrachloride U ND ug/kg

Chiorobenzene U ND up/kg

Chloroethane U ND ug/kg

Chloroform U ND up/kg

Chlorometizane U NI upkg

Dibromochloromethane U ND uglke

Ethylbenzene U ND» ugfkz

Methylene chloride U ND ug/kg

Styrene 1] ND ug/kp

Tetrachlorocthylene u ND ugfkg

Toluene Lt ND uglks

- Trichiorocthylens U NI uglkg

Viayl aceiste U ND vg'kg

Yinyk chloride U ND ug/kg

Kylenes (1otal) U ND ugkg

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

cis-1,3-Dichloropropylene U ND uglkg
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Workorder: 66195

QC Summary

Page 30f 4

Parmaame NOM Sample_Qnal QC __ Units RPD% _ REC% __ Hampe Anlst  Datz Time

Volatide-GC/MS Federal

Bach 197964

trans-1,2-Dichloroethylens ND ugkg

trans-t 3-Dichloropropylene ND upfke
*+Bromofluorobenzene : 50.0 54.7 ug/kp 108 (59%-138%)
**Dibromofinoromethanc 50.0 51.8 ug/kg 104 (67%-137%)
*#Toluenc-d8 50.0 §3.5 ughs 197 (67%-139%:)

QC1200292571 66163003 PS ‘

1,1-Dichioroethylene 50.0 42.9 ug/L 85 (55%-128%) 0B/30402 11:35

Benzene 0.0 418 ngl 95 '{53%-118%)

Chlorobenzene 50.0 472 ug/l. %4 (53%-116%)

Toluene . 50.0 0.598 480 ug/lL ¥ (56%-113%)

Trichlorosthylene 500 47.6 ug/l, 95 (54%-119%)
**Bromoflucrobenzene 50.0 538 530 up/L 106 (69%-138%)
**Dibromofluoromelhane 50.0 §51.8 520 ug/l 1M (67%-137%)
*4Totucne-di 30.0 §3.0 52.2 ug/l 104 (67%-139%)

QC1200292572 66163003 PSD

1, 1-Dichloroethylene 50.0 43.6 ug/L 2 14 {0%-21%) 08/30702 12:24

Benzene 50.0 41.4 ug/l o} 95 (0%-17%}

Chlorobenzene 50.0 46.0 ug’L 2 92 (0%-21%)

Taluene 50.0 0.593 478 ugill 0 94 (0%-25%)

Trichloroethylens 50.0 446.8 ug/L 2 94 (0%-25%)
**Bromoflworobenzene 50.0 536 526 ug/L 105 (59%-138%)
*+Dibromoflucromethae $0.0 515 331 ug/L. 106 (67%-137%)
**Toluene-dS 50.0 530 2.1 wg/L 14 (67%-139%)

Notes:

RER iscaleulatad at the 95% confidence [evel (2-sigma).
The Qualifiers in this report are defined as follows:

]

*
-

M XK T

Recovery or BRPD not within acceptance limits and/or spike amount not compatible with the sample or the duplicate RFIY's ane oot applicable where [

Indicates analyte is a surrogatc compound.
The analyte was found in the blank pbove the effective MDL,

Holding time was exceeded

Estimated value, the anafyle concentration fell above the effective ML and below the effective PQL
The response between the confirmarion column and the primary column is >40%D

The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL.. 1

Presumptive evidence that the analyte is not presenl Please see parrative for forther information,
Presumptive evidence that the analyte is not present. Please see narrative for further infromation.
Uncertain identification for gamuma spectroscapy.
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Workorder: 66195

QC Summary
L Page 4of 4

Parnmame NOM Sample Qual Qc Units RPD% REC% Range Anlst Date Time
N/A indicates that spike recovery limits do not apply whea sample concentration exceeds spike cooc. by 2 factor of 4 or mare.
~ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is ovalualed against the accepicuce criteria When the sample is greater than
five limes (5X) the contract required derection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a conmrol limnit of +/-
the  RL is used 10 evaluate the DUP result ‘
For PS, PSD, and SDELT results, the values Lisied are the measured amounts, not final concentrations.

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

Semivolatile Analysis by Gas Chromatograpb/Mass
Spectrometer

SW846 8270C
SW846 35508
197857
197856

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

8270C:

Sample 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
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66189034 059702-002

66189035 059703-002

66189036 059705-002

66189037 059706-002

66189038 059707-002

66185039 059708-002

66189040 059709-002

1200292317 SBLKO1 (Blank)

1200292318 SBLKOILCS (Laboratory Control Sample)
1200292319 059703-002M5 (Matrix Spike)
1200292320 059703-002MSD (Matrix Spike Duplicate)

Preparation/Analvtical Method Verification

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

Calibration Information

Due to the limited capacity of software we do not display all of the current initial calibration files

here. If necessary, a calibration history will be inserted in the package prior to the appropriate
Form 6.

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 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 en
instrument that is compliant with the criteria in the method.
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Initial Calibration
All initial calibration requirements have been met for this SDG.

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

Quality Control (QC) Information 7

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 (ILCS) spike recoveries were within the established acceptance
limits. -

QC Sample Designation
The following sample analyzed with this SD'G was chosen for matrix spike analysis:
66189035 (059703-002)

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

MSD Recovery 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 assigps 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.
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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.

Miscellaneous Informatjon:

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

Manual Integration 7
No manual integrations were required for any data file in this SDG.

Additional Comments
No additional comments are needed for this SDG.

Method/Analysis Information

Procedure: gemivolatile Analysis by Gas Chromatograph/Mass
pectrometer

Analytical Methed: SW846 8270C

Prep Method: SWg46 3550B

Analytical Batch Number: 199631
Prep Batch Number: 199630
Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8270C:

Samgple ID Client ID
66189021 0359691-002
£6189024 059694-002
1200295903 SBLKO2 (Blank)
1200205904  SBLK0ZLCS (Laboratory Contral Sample)
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Preparation/Analvtical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are docurented by General
Enginecring 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 cannat 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 0.99 theq the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

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

CCYV Requirements

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

anlig Control (QC) Information

Surrogate Recoveries
Al the surogate recoveries were wlthm 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
Yimits.
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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

oc.

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

Additional Comments
No edditional 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 (.25 micron film except J&W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film):
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Column 1D

J&W DB-5.625 designation on quantitation reports and
reconstructed ion chromatograms)
Similar to the J&W DB-5.625 with low bleed characteristics

J&W DB-SMS . 1. 1tified by a DB-SMS desi gnation)

Alltech EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane
(identified by 2 HP-5MS designation)

HP HP-5MS 5% Phenylmethylsiloxane (identified by a HP-5MS
designation)

Phenomenex ZB:S S%f Phenyl Polysiloxane (identified by a ZB-5
designation)
Similar to the J&W DB-5.625 with low bleed characteristics

J&W DB-5SMS2; 4o tified by a DB-SMS2 designation)

Instrument Configuration

The samples reported in this SDG were analyzed on one or more of the following instrument
systems. Instrurnent systems are referenced in the raw data and individual form headers by the

Column Description

DB-5.625(5% Phenyl)-methylpolysiloxane (identified by a

Instrument ID designations listed below:

Instrument ID
MSD2
MSD4
MSD5
MSD7
MSD8

System Configuration

HP6890/HPS5973
HP689O/HP5973
HP6890/HPS5973
HP6890/HP5973
HP6890/HP5973
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DB-5MS82
DB-5MS2
DB-5MS2
DB-5MS2

- DB-5MS2

561



éo

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
narmrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data

‘designated for CLP or CLP-hke packagmg will receive a third level validation upon completion

of the data package,

Reviewer: ?mm ‘Hmb{/‘d} Date: Cl! 20 I o2
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Semi-Velatile Case Narrative
Sandia National Labs (SNLS)
SDG 66189-1
Method/Analysis Information
p fure: Semivolatile Analysis by Gas Chromategraph/Mass
Spectrometer

Analytical Method: SW846 8270C
Prep Method: SW846 3550B

Analytical Batch Number: 198215
Prep Batch Number: 198214

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8270C:

Sample ID Client ID

66195002 059710002

1200293055 'SBLKO1 (Blank)

1200293055 SBLKO1LCS (Laboratory Control Sample)
1200293057 055710-002MS (Matrix Spike)
1200293058 059710-002MSD (Matrix Spike Duplicate)

Preparation/Analytical Method Verification

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

Calibration Information

Due to the limited capacity of software we do not display all of the current initial calibration files

here. If necessary, a calibration history will be inserted in the package prior to the appropriate
Form 6.

Diphenylamine has now superseded N-Nitroso-diphenylamine as 4 CCC on Quantitation
Reports, Initial Calibration Reports, Calibration Check Standard Reports, etc. Previous versions
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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 coelute, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylamiae will be reported as Diphenylamine on all zeports 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 cocfficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sarple is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

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

CCYV Requirements

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

ality Control (QC) Information

Surrogate Recoveries
The matrix spike 1200293057 (059710-002MS) failed sm-rogate recovery. The associated sampie

and mairix spike duplicate passed surrogate recovery. This failure is atiributed to laboratory
erTOr.

Biank 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 sample 66195002 (059710-002).

MS Recovery Statement
One or more of the required spiking analvtes were not within the acceptance limits in the matrix
spike. This failure is attributed to laboratory error.

MSD Recovery Statement
The matrix spike duplicate (MSD) recoveries were within the established acceptance Jimits.
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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 houss 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 diludan.

Miscellaneous lnfbrmation:

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

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

Additional Coxumesnts
No additional comments are needed for this SDG.

System Configuration

The laboratory utilizes a HP 6390 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 Colimns

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

Column ID Column Description

DB-5.625(5% Phenyl)-methylpolysiloxane

J&EW (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

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

Alltech EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane
(identified by a HP-SMS designation)

HP HP-5MS 5% Phenylmethylsiloxane (identified by a
HP-5MS designation)

Phenomenex ZBTS 5%} Phenyl Polysiloxane (identified by a ZB-5
designation)
Similar to the J&W DB-5.625 with low blesd

J&W DB.-5MS2 characteristics (identified by a DB-5MS2
designation)

Instrument Configuration

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

Instrument ID System Configuration Chromatographic Column
MSD2 HP6890/HP5973 DB-5MS2
MSD4 HP6890/HP5973 DB-5MS2
MSD35 HP6890/HPS973 DB-5MS2
MSD?7 HP6890/HP5973 DB-5MS2
MSDg& HP63820/HP5973 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
narmrative. :

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, ll data

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

~

v = P/
Reviewer: QM ; o /7? fein. Dates_ & ?/&o/ez
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Semi-Volatile Case Narrative
Sandia National Labs (SNLS)
SDG 66189-2

Method/Analysis Information

) Semivolatile Analysis by Gas Chromatograph/Mass
Procedure: Spectrometer
Analytical Method: SW846 8270C
Prep Method: SW846 3510C

Apalytical Batch Number: 197643
Prep Batch Number: 197642

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8270C: -

Sample ID Client ID
66197006 059640-002
1200291779 SBLKO1 (Blank)
1200291780 SBLKOILCS (Laboratory Contro! Sample)

Preparation/Analytical Method Verification

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

Calibration Information

Due to the limited capacity of software we do not di3p1ay'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—diphcnylamihe 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-
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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
1Tesponse 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.

CCY 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 estabiished 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 Sample Designation
A matrix spike was performed on a sample of similar matrix not it this SDG.

MS Recovery Statement

One or more of the required spiking analytes were not w:thm the acceptance limits in the matrix
spike (MS). The matrix spike duplicate (MSD) also failed recoveries. The failing recoveries are
attributed to matrix interference.

MSD Recovery Statement
One or more of the required spiking analytes were not w1th1n 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

acceptange limits.

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

QC.
Technical Infermation:

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 perforined as stated in the SQP.

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

Miscellaneons 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.

System Configuration

The labaratory 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 Q.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 ID

Column Description

DB-5.625(5% Phenyl)-methylpolysiloxane (identified

<

J&W by a DB-5.625 designation on quantitation reports and
reconstructed ion chromatograms) ‘
Similar to the J&W DB-5.625 with low bleed

J&WDB-SMS 4 racteristics (identified by 2 DB-5MS designation)

Alltech EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane
(identified by a HP-5MS designation)

HP HP-5MS 5% Phenylmethylsiloxane (identified by a HP-
5MS designation)

Phenomenex ZB-_S 5%_:' Phenyl Polysiloxane (identified by a ZB-S
designation}
Similar to the J&W DB-5.625 with low bleed

JEWDB-SMS2 1 racteristics (identified by a DB-SMSZ designation)

Instrument Configuration

The samples reparted 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
MSD2 HP6890/HPS973 ' DB-5MS2
MSD4 HP6BX/HPS973 : DB-5MS2
MSD5 HP6890HP5973 DB-5MS2
MSD7 HP6890/HPS5973 DB-5MS2
MSD8 HP6890/HP5973 DB-5MS2
- Pagedof 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 completion
of the data package.

Reviewer: &é’/bw)i‘r\, \(\M{?_ .Date: ‘ &4 ,‘21) fon—
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~ GC/MS
SEMI- VOLATILES
QUALITY CONTROL
SUMMARY
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QC Summary Report Date: Septenther 19, 2002
Client : Sandis National Laboratories Page 1of 6
MS-0756
P.C. Box 5800 . :
Albuquerque, New Mexico
Conlact: Pamels M. Puissant
Workorder: 66189
Parsuname NOM Saorple  Qual QC Units RPD% REC% ' Range Anlst _Date Time
Semi-Volatlies- GC/MS Federal . ’ '
Baich 197857
QC1200292318  LCS
1,2,4-Trichlorobenzens 1670 740 ugrkg 44 (27%-91%) EHI - 09/03/02 13:57
1.4-Dichiorobenzene 1670 643 upkg 39 (25%-85%)
2,4.5-Trichlaropbenol 3330 - 2430 ug/kg T3 (42%-96%)
2.4,6-Trichicrophenal 3330 2120 ugfkg [ 2] {32%-91%)
2.4-Dinitrotoluene 1670 1350 ug/kg Bl (50%-105%)
2-Chlorophenc! 3330 1670 ug/kg 50 (31%-85%)
4-Chioro-3-methylphenol 3330 2330 ugikg 0 (34%-97%)
4-Nitrophenol 3330 T 3410 ug'kg 102 {22%-128%)
Acenaphthens 1670 5 %77 ug’kg 5 (39%-98%)
Hexachlorobenzene 1670 1060 ugkg 64 (419%-105%)
Hexachlorobutadicoe 1670 601 ugkg 36 (21%-94%)
Hexachiorosthane 1670 621 ug/kg. 37 (25%-86%)
N-Nitrosodipropylamine - 1670 897 ug/kp 54 (34%-90%)
Nitobeazene 1670 834 up/kg 50 (30%-34%6)
Pentachlorophenol 3330 2000 up/'kg 60 271%-109%)
Phenol 3330 1910 ug/kg 57 (319-83%)
Pyrese 1670 - - A7 ug’kg 76 (37%-110%)
mp-Cresols 3330 1260 wg/kg 56  (40%-83%)
o-Cresol 3330 1520 vg/kg 58 (34%-56%)
*42,4.6-Tribromophenol 3330 -2250 ugfkg 68 (23%-11i%)
**2-Fluorobiphenyl 1670 %01 ugrkg 54 (21%-104%)
**2-Fluorophenol 3330 1570 ug'kg 47 (22%-93%)
**Nitrobenzene-dS 1670 T4 ug/kg 47 (24%97%)
*“*Phenol-d5 333G 1930 ug'kg 58 (22%-99%)
**p-Torphenyl-d14 1670 1370 ug’kg 82  (30%-131%)
QC1200292317 MB '
1,2,4-Trichlorotenzene U ND ug/kg 09A03/02 13:36
1,2-Dichlorobenzens ) 714 ug’kg
1,3-Dichlorobenzene v ND ugrkg
1,4-Dichlorobenzene v ND uglkg
2.4,5-Trichlorophenol v ND ugkg
2,4,6-Trichiorophenol U ND ugficg
2,4-Dichlorophenal ) ND ug/kg
2,3-Dimethylphenol u ND ug/kg
2,4-Dinitrophenol U ND ug’kg
2,4-Dinitrosoluene [ H ND ug’kg
2,6-Diinitrotolaene u ND ug’kg
2-Chloronaphthalens U ND ugikg
2-Chlorophenol U ND ug'kg
2-Mz=thyl-4, 6-dinirophenol 4 ND ugrkg
2-Methylnaphthalene U ND  ugkg
U ND . ugkg

’. 2-Niuophenol

155



Co

QC Summary
Workorder: 66189 Page 20of §
Parumane NCM Sample Qual OC___ Unils__RPD% REC% __ Range Anlst Date Time
Seml.Volatites-GC/MS Fedevsl
Bixch 197857
3,3Dichlorobenzidine u ND ugkg
4-Broamophenylphenylether u ND ugikg
4-Chiom-3-methylphenol u ND ug/kg
4-Chiomaniline U ND ug’kg )
4-Chiorpphenylphenylether U ND vghkg !
4-Nitrophenol U ND uglkg
Acenaphthene u ND lfglkg
Acsnaphthylene U ND wg/kg
Antuacene u ND vgkg
Benzo{a)anthracens U ND uglkg
Beazo{a)pyrene U ND wikg
Benzo{b){uaraibene u ND ug/kg
Benzo(ghi)perylene v ND ug/kg
Benzo(k)fluoranthene U ND ug/kg
Butylbenxylphthalae v ND ug’kg
Carbazole v ND up'kg
Chrysenc )] KD ve'kg
Di-n-butylphthalate U ND ‘uwgkg
Di-a-octylphthalae u ND ag’kg
Dibenzo(a.h)antbracene U ND  ugkg
Dibenzoftran u ND ng/kg
Dicthylphihalate v ND  ugke
Dimethylphthatate v ND ughg
Diphenylamine 4] ND . uoghkg
Flaocanthene U ND uglkg
Floorene 3] ND uglkp
Hexachlorobenzene 1) ND ug'kg
Hexachlorobutadicne U ND ugrkg
Hexachlorocyelopentadieoe u ND uglkg
Hexachlorosthane U ND . _uykg e
Indeno(1 2.3-cd)pyrenc U ND uglkg
Isophorone U ND ughkg
N-Nitrosodipropylamine u ND  ughg
Naphthalene U ND ug’kg
Nitrobenzene U ND uglkg |
Pentachlorophencl U ND ngkg
Phenanthrene u ND ugkg
Phenol u ND ng/kg
Pyrene u ND ug/kg
bis(2-Chloroethaxy)methans u ND ng/kg
bis(2-Chioroethyl) ether u ND ug/kg
his(2-Chloroisoprapyl)ether U KD ug/kg
his(2-EthylhexyDphthalate v ND ug/kg
m.p-Cresols U ND  ‘opkg
m-Nitroaniline u ND ugkg
o-Cresol g . WD ugikg
o-Nitroeniline U " ND ug/kg
p-Nitroaniline U ND uglkg
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QC Summary

Workorder: 64189

Page Jaf 6
Parmuname NOM ....Sample Qual Qc Units RPD% REC% - Range Anlst  Date Time
Semb-Volnfes-GC/MS Federal -
Batch 197857
**2 4 6-Tribromophenal 3330 -1640 ugfks ' 9 (23%-111%)
*+*2-Fluorobipheny! 1670 654 ug/kg 39 Q1% 104%)
**2Fluorophena! 3330 . 1570 ug/kg 47 0%
**Nitrobenzene-d5 1670 ' . 683 ' uphg 4 [24%-97%)
**Phenol-45 »Hw 1780 cgikg 53 [229%-99%)
**p-Terphenyl-d14 1670 1420 ug/ky 86 (30%-133%)
QUIZ0029Z315 66189035 MS .
1,2,4-Trichlocabenzene 1670 U ND 647 o  pghkg 39 (15%-112%) 09/03/02 19:36
1.4-Dichlorobenrene 1670 U ND 629 ug/kg B’ (19%-35%)
2,4,5-Trichlocophenol 33 U ND 1830 ugikg 55
2.4.6-Trichloropheno! 3330 u ND 1340 ug/ky 40
2,4-Dinitrotoluens 1§70 v ND 1220 ok ™ (32%-117%)
2-Chlorophens] 3330 U ND 1480 ugkg 45 (13%-101%)
4-Chloro-3-methylphenol 33310 U ND 1930 ug/kg 8 (23%-114%)
4Nitropheno! 3330 U ND 1200 gk 6 (20%-126%)
Acenaphthene 1670 U ND 782 vg/kg 7 5%-114%)
Hexachlorobenzene 1670 y ND 986 wp/kg 59 '
Hexachlorobutadiens 1670 U ND 546 | ugikg 1]
“™ Hexachloroothene 1670 U ND 605 agke %
. N-Nitrosodipropylamine 1670 v ND M ug/kg 47 (18%-106%)
\J Nitrobenzenr 70 U ND - §67 1g/kg 52
Peatachlorophencl 3330 v ND " 1520 ug’kg 46 (34%-110%)
Phencl 3330 U ND 1660 upkg 50 (17%-104%)
Pyrene 1670 U ND 1170 ug/kg 70 (26%-130%)
m,p-Cresols 330 U ND 1670 vy 50
o-Cresol B3 U ND 1730 wgikp 7 A
**2,4.6-Tribromophenol 3330 1700 ugkg 51 (23%-111%)
**2-Fluorchiphenyl 1670 671 uglkg 40 (21%-104%)
**2-Fluorcphenol 3330 s 1400 -uphg 42 (12%9I%)
**Nitrobenzene-d5 1670 717 ugtkg 43 (24%-57%)
**Phencl-df 3330 1650 uglkg 50 (2%-09%)
*+pTerphenyl-d14 1670 : 1260 ugleg 76 (30%-133%)
QCI200292320 66185035 MSD . -
£,2.4-Trichlorobenzene 1670 U ND (7] ugkg 3 3B {0%-31%) 090302 [9:57
1.4-Dichlorcbenzene I U ND 557 oghkg 10 4 (0%-36%)
2,4,5-Trichlorophenol ik T ND 1860 ughkg 2 s6 .
2,4,6-Trichloropbenol 3B U ND 1380 ugrkg 3 41
2,4 Dinitrowhuene 1670 U ND 1190 ugkg 2 72 (0%-37%)
2-Chilorophenal Kk I O ND 1420 up/ky 4 4 {0%-34%)
4-Chloro-3-methylphensl [ U ND 1570 ug/kg 2 59 (0%-34%)
4-Nivophenol 3330 U ND 1010 ug/kg - 18 30 (0%-35%)
Acenaphthene 1670 U ND 812 ugkg 4 49 (0%-33%)
Hexachlorobenzene 670 U ND 939 up/kg 5 56
Hexachlorobutadiene 1670 U ND 518 ug’kg 5 3l
Hexachlorosthane 670 U ND 538 upkg 12 2
N-Nigosodipropylamine 1670 v ND 749 upikg 4 45 (0%-29%)
Nitmabenzene 1670 U ND 751 ughkg 14 45
Pentachlorophennl P U ND 1220 ugkg 22 3 {(0%-40%)
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QC Summary

Workorder: 66189

Page 4of 6

Parmmame NOM_____ Sample Qual QC Usits RPD% _ REC% __ Ramge Anist _ Date Time

Seani-Velatlles-GC/MS Federal

Bach 197357 ) ,

Phenol 3330 U ND 1670 ugkg i 0, (0%-37%)

Pyrene 1670 U ND 1150 ughg 2 6 (0%-39%)

mp-Cresols 3330 U ND 1710 ugkg 2 51

o-Cresol 336 U ND 1670 ughg 4 50
»*2 4,6-Tribromoghesol 3330 1710 uglkg 51 3%-111%)
*#+2-Fluorobiphenyl 1670 694 ug/kg 42 (21%-104%)
**2-Fluorophenol 3330 1500 ugkg . 45 (229%-93%)
**Nitrobenzene-dS 1670 705 ugkg 42 24%-97%)
*sPhenol-d3 3330 1670 ug/kg 0 (22%-99%)
*»p Terphenyl-d14 1670 1170 ug/kg 70 (30%-133%)

Batch 199631 :

QCI200295904  LCS ’

1,2,4-Trichlarobenzene 1670 922 . ughkg 35 (27%-91%) EBRl 0509402 15:13

1, 4-Dichlorcbenzene 1670 8% ug’kg 47 (25%-85%)

1A 5-Trichloraphenol 3330 2360 ug/kg 71 (42%-96%)

2,4,6-Trichlorophenol 3330 © 2120 ug/kg 64 (329-91%)

24-Digitrotoluene 1670 1370 ughg 82 (50%-109%)

2-Chlotophenol 3330 1680 ve/ks .50 (31%-B5%)

4-Chloro-3-methylphenol 3330 2380 ug/ks 71 (34%-97%)

4-Nitropheaol 3330 790 ng/kp B4 (22%-128%)

Acenaphthene 1670 1070 ug/kg 64 (39%-98%)

Hexachlorobenzene 1670 1260 ng/kg 76 (41%-105%)

Hexachlorobutadiene 1670 917 ug/kg 55 (21%-94%)

Hexachloroethane . 1670 811 up/kg 49 (25%-86%)

N-Niwosodipropylamine 1670 981 ugkg 59 (34%-90%)

Nitrobenzene 1670 851 uglke 51 (30%-84%)

Pentachloraphenol 1330 L2620 wg/kg % (27%-109%)

Phenol 3330 1810 ug/kg 54 {319%-83%)

Pyrene 1670 1230 ug/kg T4 (37%-110%)

m,p-Cresols 3330 2090 ug’kg 63 (40%-83%)

o-Cresal 3330 1890 ng/kg 57 {34%-86%)
=*2 4,6-Tribromophenol 3330 2710 ug/kg 81 (23%-111%)
**2-Fluorobiphenyl . 1670 ) 883 upfkg 33 (21%-104%)
**2.Flusrophenol 3330 ' 1540 uglkg 4 (22%-93%)
*4 Niwobenzene-dS 1670 794 ug/kg 48 (24%-97%)
++Phenol-d5 3330 1730 ugikg 52 (22%-99%)
»*p-Terphenyl-d14 1670 1310 ugikg 78 (30%-133%)

QCIZ0295%03  MB ' _

1,2,4-Trichlorobenzens U ND ug/kg 09/09/02 14:33

1.2-Dichlorobenzene u ND ug’kg

13-Dichlorobenzene U ND ugkg

1,4-Dichlorobenzene v ND ugikg

2,4.5-Trichlorophenol U ND  ugkg

2,4,6-Trichlorophenol U " ND vg/kg

2 4-Dichlorophenol U ND “ugkg

2.4-Dimethylphenol U ND - ugke

24-Dinitropheno! U ND uglkg

2 4-Dinitrotoluene U ND ughkg
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Workorder: 64189

QC Summary

. Page Sof §
Parmname - NOM  _ Sample Qual QC____ Unis RPD% REC% . Raoge Aokl _ Date Time
Semi-Volatiles-GC/MS Federal N
Batch 199631

2.6-Dinitrotolosne U ND ug’kg
2-Chloronaphthalene u ND  ughkg
2-Chilorophenol u ND nghkg -
2-Methyl-4 6-divitrophenol U ND  uphg
2-Methylnaphthalene U ND  upkg
2-Nitrophenol U ND ug’kg
3 3-Dichiorobenzidine 1) ND ug/kg
4-Bromophenylpheuylether ) ND ag/kg
4-Chloro-3-methylphenol 14) ND ug/kg '
4-Chloroanjline U « ND opkg
4-Chlarophenylphenylether U ' ND ug/kg
4-Nitrophenol U ND ug/kg
Acenaphthene U ND ukg
Actnaphthylenc U ND uz'’kg
Anthracene u ND ug’kg
Benzo(a)antaracene v ND. ' ugfkg
Benzo(a)pyrene v ND  ugkg
Benzo(b)ftugranthene u ND Spkg
Benzo(ghiyperylcoe u ND  ughkg
Benzo(i)flooranthene u ND upg’kg
Butybenzytphihzalate u ND | upgkg
Carbazole iy ND  : uglkg
Chrysens U . ND ug’kg
Di-n-butylphthalats U ND ughke
Di-s-octylphihatate U ND ug/kg
Dibenzo(a,b)anthracenc U ND ug/kg
Dibenzofuran v " ND ug/kg
Picthylphthalate y) ND ve/kg
Dimethylphthalate [8) ND up/kp
Dipbenylamine u ND ug/kg
Pluoranihene U ND ug/kg
Fluorens u ND ng/kg
Hexachlorobenzene U ND ug/’kg
Hexachlarobutadiens v ND  ugkg
Hexachlarocyclopentadiene U ND ug/kg
Hexachloroethane U ND uglkg
[ndeno(1,2,3-cd)pyrene u ND ug/kg
Isophorooe - U ND vp/xg
N-Nitrosodipeapylamiue u ND ug/kg
Naphthalene U ND ug/kg
Niwobenzeoe U ND ugikg
Pentachiorophenol u ND ug/kg
Phenanthrene u ND uglkg
Pheaol U ND ugikg
Pyrene u ND ugrkg
bis(2-Chloroethory)metbane u ND - uglkg
bis(2-Chlaroehyl) ether u ND ugks
bis{2-Chlcraisoprapyt)ether U ND ugrkg
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QC Summary

Workorder: 66189

. Pugebof §
Panumame T NOM Sample_ Qual QC___ Units _RPD% REC% __ Ramge Anlst _ Dale Time
\ Semi-Volatiles G C/MS Federal
‘i Batch 199631
. bise2-ElrylhexyDphthalate U ND  ugks
m.p-Cresols U NP ug'kg
m-Nitroaniline u ND ug/kg
o-Cresol . ND ug/kp ,
o-Nitroaniline I ND ug/kg
p-Nitroaniline U ND agfkp
**2,4,6-Tribromophenol 3330 1710 ug/kp 51 (3%-111%)
**2-Fluorobiphemyl 1670 720 ughg 43 (21%-104%)
*+2-Fluarophencl 3330 1480 ugikg 4 '(2%-93%)
**Njirobenzene-d5 1670 566 ug/kg 40 (24R-97K)
**Phenol-dS 3330 1560 ug/kg 47 '(22%-99%)
**p-Terphenyl-d14 167¢ 1220 ug/kp 73 (G0%-133%)
Notes:

| mme,

o

(o

RER is calcuiated at the 95% confidence level (2-sigma).
The Qualifiers in this repost wre defined as follows:

Recovery or BRPD not within acceptance limits and/or spike amount not compatible with the sample or the doplicate RPD's are not applicable where €
Indicates amalyte is a surropgate compound.

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

Holding time was exceeded

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

The respense between the confirmation column and the primary columan is >40%0

The analytz was analyze< for but not detected below this eoncentration. For Organic and Inorganic analytes the result is less than the effective MDL. }
Presumptive evidence that the sualyie is 6o present. Please see narrative for further Informarion.

Presumptive evidence thet the anslyle is not present. Ploase se narrative foe further infromation.

Uncertain idemtification for gamma spectroscopy-

MM Mo Iw

N/A indicates that spike recovery limits do not apply when sampls conceniration exceeds spike cong, by s factor of 4 or more:
A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence critecria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where sither the sample or duplicate value is Jess than'5X the R, a control limil of +/-
the RL is used 10 evaluate the DUP result.

For PS5, PSD, and SDILT results, ihe values listed are the measured amounts, not final concentratioas,

Where the analytical method bas been performed under NELAP certification, the analysis has met ail of the
requirements of the NELAC standard unless qualified an the QC Summary.
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C Summ

Report Date: September 19, 2002
Client Sandia Nativual Laboratoriss , Page 1of 3
MS-3756
P.O. Box 5800
Albaquerqne, New Mexdco
Contact: Pamels M. Puissant )
Workorder: 66197
Parmoame NOM Sample Qual Qc Units RPD% REC%’ Range Anist Dale Time
Sami-Volaties-G C/ME Federal ’
Baich 157543
QC1200291780 LS
Pyridine 50.0 159 ug/L 32 CAK 0BR/29/02 11:40
1,2 4-Trichlorobenzeae 50.0 299 uglt. 60 (53%-10458)
14 Dichlorobenzens 50.0 ’ 254 wl 51 (47%-102%)
2,4,5-Trichloraphenol 100 89.0 ug/L 89  (67%106%)
2.4 5-Trickloroptenol ' 100 849 ug/L 85 (45%-111%)
2 4-Dipitrotolucne 50.0 443 ug/l . 8%  (55%-12i%)
2-Chlorophenol 100 ‘714 7 ugl 71 . (47%-B7%)
4-Chloro-3-ethy lpheno 106 N X ugl 83 (51%-100%)
& Nitrophenol 100 287 ug/L 27 (10%-55%)
Accnaphthene 50.0 429 ug/l. 86 (63%-111%)
Hexachlorobenzene 50.0 50.7 ug/L - 101 (67%-1i4%)
Hexachlorobutadiene 50.0 ‘ 40 ug™ 48 (44%-106%)
Hexachlaroethane 50.0 : ‘ ) 206 ug/l . 414 | (47%-97%)
N-Nirosodipropylamine: 50.0 406 ug/L . 81 (52%-1i8%)
Nirobeazene 50.0 393 ug/L 79 (49%-110%)
Pentachlosophenol 100 914 ug/L k| 31%-110%)
Phenol ) 100 250 ug/L. 28 {16%-44%)
Pyrene 500 ’ 430 wg/Ll 9%  (6B%-117%)
m,p-Cresols 100 577 ug/L 58 (43%-100%)
o-Cresol 100 65.5 ug/l 66 {(47%-E1%)
**2,4,6~Tribea mopheaol 100 99.3 ug/l 99 (27%-126%)
*#2 Fluorobiphenyl 50.0 374 ug/L 75 (32%-109%)
**2.Flnorophenol 100 455 ug/ll 46  (13%-T3%)
“¢Nitrobenxene-ds 500 153 ug/l. 7 (IBR-107%)
**Phenol-dS 100 276 uwg/l. 28 (14%-66%)
+*p.-Terphenyl-di4 500 48.5 ug/L. 97 (36%-130%)
QCL200291779 MB
1.2.4-Trichlorobenzene u ND ug/L 08729432 16:13
1,2-Dichiorobenzens U ND ug/L
1.3-Dichlocobenzene u ND ug/L
1, 4-Dichlorobenzene 4] ND ug/L
24,5-Trichiorophenol u ND ug/L
2.4,6-Trichlorophenol U ND ug/L
24-Dichloraphenol u ND g/l
2.4-Dimethy)phenc] u ND ug/L
24-Dinitrophenol u ND ug/L
L, 4-Dinitraoluens U . ND ug/L
2,6-Dinitromoluene U ND ©ugll
2-Chloronaphthalene U ND ug/L
2-Chlorophenol 4] ND ug/L
2-Methyl-4,6-diniraphenol U ND ug/L
2-Methylnaphthalene 5 NE wg/l
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QC Summary - .
Workerder: 66197 ) Page 2of 3
Parmmame NOM Sample Qual (8.9 Upits RPD% _ REC% Range Anlst Date Time
Sem |-Yolatlies-GC/MS Federal
Baech 197643
2-Nitrophenal U ND gl
3,3-Dichlorobenzidine U ND ug/L.
4-Bromophenylphenylether u ND ug/L
4-Chlo- 3-methylphanol . u ND ug/T.
4-Chicroaniline U ND g/l
4-Chiorophenylphenylether U ND ugl -
4 Nigophetol v ND ugll
Acenaphthens u ' ND ugll
Arenaphthylene u . ND ugll
Anthracens v ND ug/l
Benzo{a)anthracene U ND » ugl ¢
Benzo(z)pyrens u ND -~ upl *
Beuza(b)fiunranthens U _ ND ' ugl
Benzo{ghl)perylene u ND * uplL
Benzo(k)fluoranthene u * ND v/l
Butylbenzyiphthalats U . NI np/L
Carbazole u 'ND | Ul
Chrysene u ND . ugl
Di-n-butylphthalate U ND ug/L
Di-n-o¢tylphthalate U ND - uL
Dibenzo(a,b)anthracene U ND . ugl
Dibenzofuran U ND gl
Diethylphthalats u ND - wgl
Ditnethylphthalate U ND vgll
Diphenylamine U ND . ugl
Fluoranthese u 1) ugiL
Fluorene U ND vg/l
Hexachlorobenzene v ND ugll
Hexachlarobutadiens U ND ., wpl
Hexachlorocyclopentadieae u ND vg/L
Hexachlorosthane u ND ug/l
Indena(1,2 3-cd)pyrene u ND g/l
Isophorone u " ND ug/lL
N-Nitrosodipropylamine u * ND ug/l
Naphthalene u ND up/L.
Nitroherzene u ND ug/L
Pantschlorophenol U ND ugll
Phenanduene u ND ugll
Phenol v ND ug/L.
Pyrene U . ND ug/L
bis(Z-Chloroethoxy)methans u ND . ocugll
bis{2-Chioroethy]) ether U ND - ugl
bis(2-Chlomiscpropyljether u ND ug/L
bizs(2-Ethylhexyl)phthalnte u ND ugl
m,p-Cresols u ND ug/L.
m-Nitroaniline u ND ug/L
o-Cresol u ND ug'l
o-Nitroaniline U ND gl
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QC Summary

Workorder: 66197 <o Page 3of 3
Parmname NOM samgle Qual QC Units RPD % REC%, Rgge Anplst Date Time
Seml-Volalifes-GCAS Federal -
Baich 197643 .
p-Niwoanilins u ND - ugll
*+2.4,6-Tribromophenol 100 . ' 874 ug/L 87 (27%-126%)
#42. Flycrobiphenyl 50.0 369 ug/L 74 (32%-109%)
**2-Fluarophenol 100 . 4.0 welk, 49 (3%
¢4 Nitrobenzene-dS 50.0 N Y ug/L 15 (33%-107%)
*9Phenol-ds 100 305 ug/L a1 (14%-66%)
*#p_Terphenyl-dl4 50.0 50.5 ugl 101, (36%-130%)
Notes: '

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

.
'
B
H

Recovery or %RPD not within acceptance limits and/or spike amount not compatible with the sample or the duplicate RPIY's are not applicable where 0
Indicates analyte is a surogate compound.

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

Holding tine was exceeded

Estimoted value, the analyte concentration fell ubove the effective MDL and below the effective PQL

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

The analyte was analyzed for but not detected below this concentration. “For Organic and Jnorganic aualyles the result is {ess thaa the effective MDL. |
Presunmtive cvidence that the analyte is not present. Please scc narrative for further information. .

Presurplive evidence that the analyte is not present. Pleasc see narmative for further infromation.

Uncertnin ideatification for gamma spectroscapy. E '

N/A indicwtes that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or mare.

* The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evalunted against the acceptence criterin when the sample is greater than -
five limss {5X) the coalract required detection limit (R1.). In cases where either (he sample or duplicate value is less lhlrl 5X the R1, acontol linit of +/-

the  RL is used to evaluate the DUP resull.

For PS, PSD, and SDILT results, the values lisied are the measured amounts, not ﬁml conceatrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless gualified on the QC Summary.
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CHent : Sandia Natlonal Laboratecies
MS-0756
F.0. Box 5880
Albuquergue, New Mexico
Coptact: Pamela M. Puissant

Workorder: 66195

QC Summary

Report Dale: September 20, 2002

Page Lol 4

Parmname NOM Sample Qual [ Units RPD% REC% __ Range Aunlst __Date Time

Semal-Volutlies-GCMS Federal

Buich 198215

QCt200293055 LGS

1,2,4-Trichlorobenzene 1670 960 ug’kp 38 @7%-91%) EH! 083002 13:34

1, 4-Dichlorohenzene 1670 894 ug/kg 54 {25%-85%)

2,4,5-Trichlorophenol 3330 2110 ug/ke 6 (42%-96%)

2,4,6-Trichioraphenol 3330 2020 ug/kg 61 '(32%-51%)

2.4-Dinirotsluene 1670 1230 ug/kg 74 (30%-109%)

2-Chlorophenol 3330 1880 ug’kg 56 (31%-85%)

4-Chloro-3-maethylphenol 3330 2290 ug’kg 69 (34%-97%)

4-Nitrophenol 3330 1970 ug/kg 59  (2%-128%)

Acenaphthene 1670 981 ug/kp 59 {399%-98%)

Hexachlorobenzene 1670 - 1020 ug/kg 6l (41%-105%)

Hexachlorobutadiene 1670 817 ug/kg 49 (21%-94%)

Hexachloroethane 1610 924 ug/kp 55 {25%-86%)

N-Niwosodipropylamine 1670 970 ug/kg 58  (34%-50%)

Nitrobeuzene 1670 1080 ug/kg 65  (30%-B4%)

Pentachlorophenol 3330 2050 ug’kg 61 (27%-109%)

Fhenol 3330 2020 ug/kg 6t (315%-83%)

Pyrenc 1670 1090 ug’kg 65 (37%-110%)

m,p-Cresols 3330 1980 up/kg 60 {40%-83%)

a-Cresol 3330 1930 up/kg 58 (B4%-86%)
*+2,4,6-Tribromophenol 3330 1950 ugrkg 59 @A3%-111%)
**2-Fluorobiphenyl 1670 936 ug’kg 56 (21%-(04%)
+*2-Fluorophenol 3330 1860 ug/kg 56 (22%-93%)
**Nitrobenzene-d5 1670 998 ug’kg 60 {24%-97%)
*Phenol-d5 3330 2050 we/kg 63 (22%-99%)
*0-Terphenyl-dl4 1670 1170 ugkg 70 (30%-133%)

QC120029305s MB '

1,2,4-Trichlorobenzene U ND ugp’kg D8/30/02 13:14

1.2-Dichlorobenzene u ND ng/kg

1,3-Dichlorabenzene U ND ug/kg

1.4-Dichlorobenzene u ND og/kg

2,4,5-Trichloropheno] U ND ug/kg

2,4,6-Trichiorophenol U ND ug/kg

2,4-Dichlorophenol U ND ug/’kg

2,4-Dimethylphenol u ND ug/kg

2.4-Dinitrophencl L H ND ug/kg

2 4-Dinitratolucnc U ND ug/kp

2,6-Dimitrotoluene U ND ug’kg

2-Chloronaphthalene U ND ug/ke

2-Chlgrophenol u ND uglkg

2-Methyl-4,6-dinitrophenol U ND ugikg

2-Methylnaphthalene U ND ug/kg

2-Nitropheaol U ND ugkg
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Workorder: 66195

QC Summary

Poge 20of 4
Parwmame NOM Sample Qual QC Units RPD% REC% Range Axlst Date Time
Semni-Volatiles-GC/MS Federal
Bach 198215
3,3"-Dichlorobenzidine U ND ug/kg
4-Bromopheny|phenylether U ND ug’kz
4.Chloro-3-methylphenol u ND ug’kg
4-Chloroaniline U ND up/kg
4-Chloropheayiphenylether U ND uglkg
4-Nitrophenal U ND ug/kg
Acenaphthene U ND uprkg
Acsnaphthylene U ND ug/kg
Anthracene u ND ug/kg
Benzo(a)anthracene u ND ug/kg
Benzo(a)pyrene u ND ug/kg
Benzo(b)fluoranthene U ND ug/ke
Benzo(ghi)perylene U ND uglkg
Benzo(Wfluoranihene U ND ug/kg
Butylbenzylphthalate U ND ug/kg
Carbazole i} ND ug/kg
Chrysene u ND ug/kg
Di-n-butyiphthaistc u ND ug/kg
Di-n-octylphihalaie u ND ugfkp
Dibeazo(s h)anthracene U ND ug/kg
Dibeazofuran U ND ug/Xg
Dicthylphthalate U ND ug'xg
Dimechylphthalate u ND ughkg
Diphenylamine U ND ug/kg
Flucranthene u ND ughkg
Fluorene u ND ug’kg
Hexachlorobenzene U ND ug/kg
Hexachlorobutadicne u ND uwg/kg
Hexachlorocyclopentadiene 1)) ND ug/kg
Hexachloroethace U ND ug/kg
Indeno(1.2,3-cd)pyrene v ND ug/kg
Isophorone U ND  ugkg
N-Nitrosodipropylamine U - ND ug/kg
Naphthalene U ND ug’kg
Nitrobenzene u ND ug/kg
Pentachlorophenol U ND ug/kg
Phenanthrene U ND ug/kg
Phexol u ND ug/kg
Pyrene U ND ug/kg
bis(2-Chloroethoxy)methane U ND ug/kg
bis(2-Chioroethy?) ether u ND ug/kg
bis(2-Chlonaisopropyl)ether u ND ug/kg
bis(2-Ethylhexyl)phthalate U ND ug/kg
m.p-Crescls U ND ug/kg
m-Nitroaniline u ND ug/kg
o-Cresol U ND ug/kg
o-Nitroandline U ND ug/kg
p-Nitroaniline u ND ugikg
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Workorder: 66195

QC Summary

Page 30f 4
Parrmame NOM Sample Gual Qc Units RPDE REC% __ Mange Ankt  Date Time
Semi-Volatiles-G CMS Fedeca! ’
Batch ige21s
*#2.4,6-Tribvomophenok 3330 1890 vk ¥ 23%-11%)]
**1.Flaomtiptenyl . 1570 93§ ugkg 56 (AAR-104%)
*¢2Flucrophesol 3330 1910 ugrkg 57 {22%-93%)
**Nitrobenzens-d5 1670 974 ugkg 59 4%-97TF)
**Phenol-d§ 3330 i3 ug/kg 64 {1%-99%)
**p-Terphenyi-dis 14670 1360 wghcg 52 (30%-133%)
QCI200293057 66195002 MS
L% 4-Trichlorcheszene L§70 U NG H 299 ug/kg 18 (i5%-112%) OB/30/02 14:37
LA4-Dichlorobenzede 1470 u ND J 305 npikp 18 (19%-89%)
2.4,5-Trichlorophenol 3330 U D 576 uglkg 17
2,4,6-Trichlorophenagl 3330 U ND 524 ug}k; 16 '
24-Dinirrowoluene 670 U ND J 315 ug/XE 19* (32%-11T%)
2Chlorophenot 3330 U ND 390 upkg 18 (3%-101%)
&4-Chloro-3-methylphenal 33 U ND 615 uplkg IB%  [23%114%)
4-Niaophenol 330 U ND ] Nz up'ke 9™ (Z0%-126%)
Acenzphthene L§7¢ U ND 286 uglkg 17 {15%-114%)
Hexachlorobenzeae 151 U HD ) 276 uplkg 17
Hexachiorobutadiene. 1670 B ND ¥ 283 ug'ke 1§
Hexachlornethane 670 U ND I 309 sp’kg 12
N-Nitrosodipropylumine 1670 U ND J 303 opkg 1B ({B%-106%)
Nitmbenzeoe 1670 U ND I 323 ugkg 19
Penischlorophenot 333G u ND 628 ughkg 19%  [34%-110%)
Phenol 3330 U NP 612 ep'kg 18 (7% 14%)
Pyrene 167G u ND 73 upgfkg 16+ {(26%-130%)
m,p-Cresols 3330 U ND 354 ugikg 17
-Cresal 330 U ND 642 ugkg 19
*24,6-Tribeomophenn) 3330 1740 6 ugfeg 4 @3%-111%)
*2-Fugorobiphenyt 1670 821 27% ug/kg 17 (21%-104%)
*2-Fluarophenol ¥ 18440 550 up/kg 17* (22%-93%)
*Nitrobenzene-d5 1670 307 ughke 18*  [24%-57%)
*Phenchds 1230 5B& ugikg I3 [22%-99%)
*p-Terphenyl-d14 1670 297 ug/kg 18¢  (I0%-133%)
QCL200293058 6619501 MSD .
1,2 4-Teichioroberzene 15870 u ND 753 ug/kg 8g* 45 0%-31%) OR3W02 14:58
1.A-Dichlorobenzene 1670 U ND 718 ughky &% 41 {0%-36%)
2,4.5-Tricnlorephenci 3130 8] ND 2060 vgkg 113 &2
2.4,6-Trichlorapbenol [0 U0 ND 1740 vghg 107 2 .
2.4-Dinitrotolyene 167G U KD 1240 ughy 119" 75 (0%-37%)
2-Chlorapheaot ¥ U ND 1470 ugfy 85+ 4 {0%-34%)
4-Chloro-3-methyiphencl 3O U ND 2240 ngkg  Ll4* §? (0%-34%)
4-Nitrophessl 3330 U ND 1900 ughkg 1440 57 0%-35%)
Acenaphihens 1§00 U NI 7 ugkg 105 55 (09-33%:)
Hexachiorohenzene 1420 4] ND 1030 upke 116 &2
Hexachiorohmtadiene 1670 U ND 623 ug/ke 82 38
Hexechlonocthane 1670 yU ND 689 ngkg 76 41
N-Nitrosodiprapylamine 1630 U ND 316 ugkg  92* 49 (0%-29%)
Nitrobenzene 1610 U ND 385 ug/kg 93 53
Pentachlorophencl M U NI L850 ngky 100 51 (0%40%)
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Workorder: 66195

QC Summary

Page 4 of 4

Panuoame NCOM Sample Qual QC Units RPD% REC% Range Anict Date Timwe

Seml-Volatieg-GC/MS Federal

Baich 158215

Phenol 3330 U ND 1680 up/kg Lidd 50 {0%-31%)

Pyrene 1670 U ND 1090 ughkg 1% 56 (0%-39%)

m,p-Crescls 3330 u ND 1690 ug/kg 100 51

o-Cresol 33x U ND 1690 ug/kg %0 51
*2,4,6-Tribromophenol 330 1740 1870 ug/kg 36 (23%-111%)
*+2 Flyorokipbeny 1670 21 802 ug/kp 48 (21%-104%)
**2-Fluorophenal 3330 1840 1480 up/kg 45 (22%-93%)
**Nitrobeazens-35 1670 780 og/kg 47 (24%-97%)
**Phenol-d5 3330 1670 uglkg 50 (22%-99%)
=»p-Terphenyl-di4 1670 1120 ug/kg 67 (30%- 133%,)

Notes:

RER is calculated at the 95% comfidence Jevel (2-sipma).

The Qualifiers in'this report are defined s follows:

MM - oW

Recovery or BRFD not within scceptance limits and/or spike amount nat compizible with the sample or the duplicate RPD's are not apylicable where f
Tndicates analyte is 2 surrogate componad.

The snalyte wes found in the blank above the effactive MDL.
Holding lime was exceeded

Estimased value, the analyic concentration fell above the effective MDL. and below the effective PQL
The responss betwreen the confirmation column and the primary coiumm is >40%D

The analyte was analyzed for but not detected belaw this concentration. For Organic and Inarganic analytes the nesult is less than the effective MDL. )
Presumptive evidence that the analyte is not present. Pléase see parzative for further information.

Presumplive evidence that ihe snalyte is not present. Please see narrative for further infromation.

Uncertain identification for gamma spectroscopy.

N/A indicates that spike recovery limits do not apply when sarmple concentralion exceeds splks conc, by 2 factor of 4 or mare.

* The Relative Percent Difference (RED) obtained from the samgle duplicate (DUP) is avaluated against the accepience crileria when the sample is grealer than
five times {5X) the contract required detection limit (RL). In cases where either the sample or doplicale value is Jess than'SX the RL, a control limit of +/~

the  RL isused to evaloats the DUF result. .

For PS, PSD, and SDILT results, the vatues listed are the measured amounts, not final concentrations.

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

requirerents of the NELAC standard unless qualified an the QC Suminary.
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Method/Analysis Information

Procedure:

The following samples were analyzed using the analytical protacol as established in SW846 7

Chromatography (HPLC)

Apalytical Method:  SW846 8330

Prep Method: SW846 8330 PREP

fnalytical Batch 98039

Prep Batch Number: 198038

Sample Analysis

8330:
Sample ID Client ID
66189021 '059691-002
66189022 059692-002
66189023 059693-002
66189024 059694-002
66189025 059695-002
66189026 059696-002
66189027 059697-002
66189028 059698-002
66189029 059699-002
66189030 059641-002
66189031 059642-002

Page 1of 4

Nitroarematics and Nitramines by High Performance Liquid

BPLC Narrative
Sandia National Labs (SNLS)
SDG 66189
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66130032 059700-002

66189033 056701-002

66189034 059702-002

66189035 059703-002

66189036 059705-002

66189037 059706-002

66189038 059707-002

66189039 059708-002

66189040 059709-002

1200292731 XBLKO1 (Blank)

1200292732 XBLKO1LCS (Laboratory Control Sample)

1200292733 059691-002MS (Matrix Spike)

1200292734 059691-002MSD (Matrix Spike Duplicate)

System Conflguration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Mode] 1050 HPLC or HP Model 1100 HPLC with programmable gradient puraping and a 100 ul
loop injector for the primary system and a 100 ul loop injestor for the confirmation system. The
HPLC 1050 is coupled to 2 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 systerm is identified as
HPLC #3, or hplcc ip 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 nitrearomatic 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 compounents, initially identified on one of the above
Page 20f 4
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columns, is accomplished through analysts on the following column:
PH: Develosil CN-UGS5-5, 250 mm x 4.6 mm I.D.

The primary colurmn 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
Engineeriug Laboratories, Inc. (GEL} as Standard Operating Procedures (SOP).

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

CCV Requirements

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

uality Control (OC) 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 _
All the LCS spike recoveries were within the established acceptance limits.

QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis:
66189021 (059691-002)

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 10 random laboratory error.

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

MS/MSD RPD Statement

The relative percent differences (RPD) between the MS and MSD were not within the required
acceptance limits. For 4-amino-2,6-dinitrotojuene.

Page 3of 4
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Technical Information

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

Preparsation/Analytical Method Verification
All procedures were perfarmed as stated in the SOP.

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

Miscellaneous Information

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

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

Additional Comments
No additional comments are needed for this sample group.

The FORM 8 uses the retention time of the surrogate as 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 limit.

Comments

* Where the analytical method has been perfermed under NELAP certification, the analysis has
met all of the requirements of the NELLAC 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, ali data

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

Reviewer: C,ij., I A Date:: F-/5-01—

Page 4of 4
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HPLC Narrative

Sandia National Labs (SNLS)
SDG 66189-1
Method/Analysis Information
. Nitroaromatics and Nitramines by High Performance Liquid
Pracedure: Chromatography (HPLC)
Amnalytical Method:  SW846 8330
Prep Method: SWE846 8330 PREP
Analytical Batch
Number: 198044

Prep Batch Number: 198043

Sample Analysis

The following samples were analyzed using the analytical pratocol as established in SW846
8330:

Sample ID Client ID
66195002 059710-002
1200252738 XBLKO1 (Blank)
1200292739 XBLKO1LCS {Iaboratory Control Sample)
1200292740 059710-002MS (Matrix Spike)
1200292741 059710-002ZMSD (Matrix Spike Duplicate)

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses, The chromatographic hardware system consists of an HP
Model 1050 HPL.C 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 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.

Page 1 of 7
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The primary HPLC system is usually identified with either a designation of HPLC #2, or hplch
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPFLC gystem is identified as
HPLC #3, or hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accomplished through
analysis on the follawing 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 accomplished through analysis on the following column:

PH: Develasil CN-UGS-5, 250 mm x 4.6 mm I.D.

The primafy 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 calibration requirements have been met for this SDG.

CCYV 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 recaveries 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

Orie or more of the required spiking analytes were outside of the SNLS and GEL acceptance

limits in the laboratery control sample (LCS). Due to QC failure the associated sample was
reextracted. See NCR 4645

Page 2 of 7
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QC Sample Designation
The following sample analyzed with this SDG was chosen for matrix spike analysis:
66195002 (059710-002)

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
recoveries are attributed to matnx 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 Methed 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
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Manual Integration
No manual integrations were required for any data file in this SDG.

Additional Comments
The samples were concentrated prior to analysis to achieve the required detection limit. For
GEL, the following analytes coelute on the ¢yano column: a)) 2,4,6-Trinitrotoluene, 24-

Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrobenzene and 1,3-Dinitrobenzene ¢.)m-,p-
, and o-Nitrotoluene. :

Method/Analysis Information

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

Analytical Method: ~ SW846 8330

Prep Method: SW846 8330 PREP

Analytical Batch

Number: 203606

“Prep Batch Number: 203605

Sample Analvsis

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

Sample ID ~ Client ID
66195002 059710-002RE
1200305569 }CéLKOZ (Blauk) _
1200305570 XBLKO02LCS (Laboratory Control Sample)

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Modet 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 a HP Model G1315A Diode Array UV detector which monitor absorbance at the

Page 4 of 7
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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 hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

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

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

Confirmation of nitroaromatic and nitramine components,' initially identified on one of the above
columps, is accomplished through analysis on the following column:

PH: Develosil CN-UGS5-5, 250 mm x 4.6 mm LD.

The primary column is used for quantitation while the confirmation colurmn is for qualitative
purposes only,

Preparation/Analytical Method Verification

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

Calibration Information

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

CCYV Requirements
All calibration venﬁcanon 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 met the established acceptance criteria.

Page Sof 7
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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 receipt. Those holding times expressed in hours are calculated

in the AlphalIMS system. Those holding times expressed as days expire at midnight on the day
of expiration.

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

Sample Dilutions :
None of the samples 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.

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

Additional Comments .

The samples were concentrated prior to analysis to achieve the required detection limit. For
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 noted in the analytical case
narrative.

Page 6 of 7
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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 receive a third level validation upon completion
of the data package.

Reviewer: Cﬁb—-——ng Date: F-26-ci.

Page 7 of 7'
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HPLC Narrative
Sandia National Labs (SNLS)
SDG 66189-2

Method/Analysis Information

. Nitroaromatics and Nitramines by High Performance Liquid
Procedure: Chromatography (HPLC)
Analytical Method:  SW846 8330
Prep Method: SW846 8330 PREP
Analytical Batch
Nurnber- 198171

Prep Batch Number: 198170

Sample sis

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

Sample ID Client ID

661970038 059640-004

1200292964 XBLKO] (Blank)

1200292965 XBLKO1LCS (Laboratory Cantrol Sample)
1200292966 XBLKO1LCSD (Laboratory Control Sample Duplicate)

System Configuration

Tbe 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 G1306 A 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.

Page 1 0of 4
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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 confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplea in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplcc in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

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

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

Confinmation of nitroaromatic and nitramine compaonents, inittally identified on one of the above
columns, is accomplished through analysis on the following column:

PH: Develosil CN-UGS5-5, 250 mm x 4.6 mm LD.

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/Analvtical 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 calibration requirements have been met for this SDG.

CCYV 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 met the established acceptance critera.

Page 2 of 4
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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 performed with this batch.

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 in this SDG required dilutions.

Miscellaneous Information

Nonconformance (NCR) Documentation
No nonconformance report (NCR) has been gencrated 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.

Page 3 of 4
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Sample 1200292964 had a response for some target analytes whose concentration greatly
differed between the primary and confirmation analysis (greater than 40% difference). Because
both columns or detectors indicated an acceptable peak in the appropriate retention time window
for these analytes, the analytes are reported as positive results. Due to the high percent difference
between the two columns, it is indicated as such on the appropriate Certificate of Analysis with a
P qualifier. Those analytes reported with a percent difference greater than 40% but less than 70%
are qualified as presumptive evidence of the presence of the material. Analytes reported with a
percent difference greater than 70% should be considered undetected.

Sample 66197008 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 compenent. The Instrument Blank does not contain the
surrogate.

The samples were concentrated prior to analysis to achieve the reguired detection limit.

Confirmation analysis was performed on some of the samples in this batch. The values reported
are from the primary analysis. The confirmation analysis is used for qualitative purposes only.

The following analytes coelute on the cyano column: a.) 2,4,6-Trnitrotoluene,
2,4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene c.)
m-Nitrotoluene, p-Nitrotoluene and o-Nitrotoluene. As a result some of these.analytes may be
flagged with a P qualifier. The coelution from the cyano column should be considered and the
values as suspect to the sample. .

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 notcd in the analytical case
narrative.

Review Validation:

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

of the data package.
Review er:.wﬁz__ Date: /f"éj/ﬁ—

Page 4 of 4
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QC Summary Renoct Date: Septennber 14, 2002

Client : Sandia Nationa! Laboratories Page 1of 2
MS-#756
P.0. Box 5300
Albuquerque, New Mexico
Coutace; Pamels M. Puissant
Workerder: 66189 .
Parmmage NOM . Sumple Qual QC Unlls RPD% REC%  Rapge Anlst  Date Time
HPLC Explocives ¥ aderal
Bareh 155039 ,
QCla00282732 ELCS
1.3,5-Trinitrabenzene 800 726 ug/kg 9 (7T%-124%) LW 090502 19:38
2,4,6-Trinitrataloene BOO 748 ugikg 94 (RO%-120%)
2.4-Dinitrotoluens 800 T3 ug/kg 8 @1%-12%)
2,6-Dinirotoluene 800 754 ughkg M (%-121%)
2-Amino-4,6-disitrotcluens 800 754 og'kg 94 (Bi%-125%)
4 Aring-2,6-dinitrotaluene 300 701 kg BE  (19%-123%)
HMX 300 759 ugkg 95 (4%-131%)
Nitrobenzepe 800 721 ugkg 90 (75%-125%)
RDX 800 758 ug'kg 95  (80%-113%)
Tewryl 00 576 og/ke 72 (65%-1U4%)
m-Dinitrobenzene ] 732 uphg 92 (771%-124%)
m-Nitrototueae 800 722 upfkg S0 (77%-117%)
o~Nitrowolnene 800 716 ug’kg 0 75%-119%)
p-Nitrctolucee 800 732 up/kg 91 (6%-121%)
] 2-digjtroberzene 440 m up/kg 93 (T1%-113%)
QCI200292731 MB
1,3,5-Trinitrobenzene U ND ugkg ’ 09/05/02 18:56
24,6-Trinivatoletne U ND upkg '
2A-Dinitrolohiene u ND ug’kg
2,6-Dmitrotolucne U ND ug'kg i
2-Amino-4.6-dinitrototuene U ND 2
4-Amine-2,6-dinitrotohuans U ND ug'kg
HMX U WD ug/kg
Nitrobenzens U ND nglkg
RDX u ¥D nghyg
Tetryl U ND ugikg
m-Dinitrobenzene U ND ug/kg
m-Nitwotoloene U ND ngkg
o-Nitiotoluene U ND ug/kg
p-Nitrotaluene u ND ugiky
*1,2-dinitrobeczene 400 380 ugkg 95 (71%-118%)
QCI200292723 66189021 WS
1,3,5-Tripitrobenzene 800 U ND &77 agkg 85 (86%-133%) 0905/02 20:19
2,4.6-Trinktrotolusns 800 U ND n7 up/kg 80 (T1%-132%)
24-Diritroioiucne 8o U ND 720 ug'kp 90 (BLF-114%)
%6-Dinitretoluene 800 U ND 785 ug'kg 98  (F0%-121%)
2-Aming-4,6-dinitrotolusne 800 U ND 635 ngkg M (9% 124%)
4-Aming-2,6-dinitrotohaene © BOD u ND 433 ugfkg 34*  (71%-12060)
HMX ' 800 U ND 760 ug'kg 95 (75%-138%)
Nitrobenzene 800 u ND 708 ag’kg 89  (72%-120%)
RDX 8OO u ND 720 ug'kg 90 (61%-135%)
Tetry! 800 U ND 575 ugrkg - 72 (65%-135%)
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RER is calculaled at the 95% confidence level (2-sigma).

The Qualifiers in this report are defined as follows:

-
-

I = - I

/A indicates that spike recovery limits do not apply when sample concenuration exceeds spike conc. by & factor of 4 or mare.
"~ The Relative Percent Difference (RFD) obuained trom the sammple duplicate (DUP) is evaluated apainst e acceptence criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases whexe either the sample or duplicate valuce is less than 5X the RL, a conirol limit of +/-
the RL iis used (o cvalnate the DUP result.

For BS, PSD, and SDILT results, the values lisied are the measured amouns, aot {inal concentrations.

Where the analytical method has been performed undes NELAP centification, the amlysm has met all of the

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

QC Summary
Wockorder: 6159 Page 2of 2
Parmname NOM Sample Qual Qc Units__RPD% % __ Range Aulst _ Date Time
FPLL Explosives Federal
Batch 195039
m-Dimirobenzene 800 U ND 737 up/kg 72 [J5%-125%)
m-Nitrotoluene B0 U ND 716 - upkg 90 FI-116%)
oNitrototuene 800 U ND L ughg 89 (68%-172%)
p-Nitrololuene 80 U ND 726 ughg SL (6T%-125%)
*+1,2-dinilrobenzens 400 407 365  ughkg 9 (N1%-118%)
QCI2D029ZTHE 64139021 MSD
1,3,5-Trinirobenzenc go U ND 725 ughg 7 91 (0%-20%) 490302 21:0)
2,4,6-Teinitrotoluene 00 U ND 752 ogke 5 94 (0%-20%)
24-Dinitrotaluene 800 U ND 37 ug’kg b 92 (0%-24%)
2.6-Dinitratolyene 3 U ND 783 ughkg O %, (O%-20%
2-Amino-4,6-dininotclvene 800 U ND 756 ughkg 17 S (0%-20%)
4-Armino-2 6-dinitrotaluene g0 U ND 61 ugkg 47 # (0%-20%)
HMX 30 U ND B4 ogkg 3 9% (0%-38%)
Nitrobenzone B0 U ND 731 uwkg 3 91 (0%-21%)
RDX B0 U ND 735 ughg 2 9 (0%35%)
Tetryl W U Np €%  ugg 14 82 (0%-3%)
m-Dinitrobenzene 800 u ND 756 ug/kg 3 95 {0%-23%)
m-Nitretoluene R0 U ND W4 ogkg 4 93 {0%-20%)
o-Nitrololucne B0 U ND T4 ughkg 3 92 .{0%-2%)
p-Nitrotoluene B0 U ND ™ ugkg 3 o4 (0%-22%)
*+1,2-dinirobenzene 400 407 383 oghg % (71%-118%)
Notes:

Recovery or BRFD not within acceptance limits andfor spike amount not compatible with the sampie or the duplicate RPD's are not applicable where i
Indicales analyle is a surrogate compound.

The analyte wes fourd in the blank shove the effective MDL
Holding time was exceeded )
Estimated vaiue, the analyts coucentration fell above the effectve MDL and below the effective PQL
The response betwstn the confirmation ¢olumn and the primary colommn is >40%D

The anatyte was analyzed for but not detecied below this concentration. For Organic and Inargupic apalytes the resuu is Jess han the effective MDL. 1
Presumptive evidence that the analyiz it not present. Please see narrative for further information.

Presumptive evidence thit the analyte is not present. Please s20 narradve for further infromation.

Uncertain identification for gamrua spectroscopy.
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QC Summary

Revort Date; September 26, 2002

Client : Sandia National Laboratories Page 1of 4
MS-0756
P.Q. Box 5800
Albnquergque, New Mexico :
Comtact: Pamela M. Pwissant
Workorder: 86195
Parmoame NOM __ Sample Qual Qc Units RPD% REC% __ Range Aulst  Date i
HPLC Sxplosives Federal
Baith 198044
QC1200292739 LCS
1,3,5-Trinitrobenzene 200 755 uglkg M TJ7%-124%) JLW 0911702 09:23
2 4.6-Trinitrotoluenc 800 820 npike 103 (80%-120%)
2, 4-Dinitrotoluens 800 700 ug/kp 88 (77%-122%)
2,6-Dinjtrotoluens 800 152 ug'kg 2 (4%-121%)
2-Aminod, 6-dinitrotoluene | 800 737 ug/kg 92 (81%-125%)
4-Amine-2 6-dinitratotuenc 800 625  ughke 78*  (79%-LZ3%)
HMX 800 368  ugkg 121 (84%-131%)
Nitrobenzene 800 657 ag/kp 82  (15%-115%)
/DX 80O Bl3 uglkg 102 (B0%-123%)
Telryl 800 308 ug’kg 38*%  (65%-124%)
m-Dinitrobeazene 300 719 ug'kg 90 (77%-124%)
m-Nitrotoluene 800 657 ug/kg 82 (77%-117%)
o-Nitrotoliene 800 659 °  ughkg 82 (75%-119%)
p-Nitrowlucne 800 568 uglkg 34 (76%-121%)
** ) 2-dinitrobenzenc 400 358 ug/ky R T1%-118%)
QC1 200292738 MB
1,3,5-Trivitrobenzene §] ND uglkg 09/11/02 Q8:41
24.6-Trimitrotoluene U ND ug/kg
Z4-Dimitrowlueae u ND uglkg
2,6-Dimitrotolucne U N> ughg
Z-Amino-4.6-disitrololuene U ND ug’kg
4 Amino-2 §-dinitrotolusne U ND  ughg
HMX i ND ug/kg ‘
Nirobenzene u ND ug/g !
RDX u ND ug/ks
Tewyl U ND ug/kg
m-Dinitrobenzene U ND nglkg
m-Nitrotoluene U ND vg/kp
o-Nitxow juene U ND ughg
p-Nitrotoluene U ND uglkg
**[ 2-disirobenzene 400 382 uglkg 9% (71%-118%)
- QCI200292740 66495002 MS
1,3,5-Trinirobenzene 800 u ND 739 ugikg 92 (66%-133%) 09/11/02 10:04
2.4 6-Trinitrololuece g0 U ND 720 aghg 90 (T7%-132%)
2,4-Dinitrotolucoe 80 U ND 77 ughe 9 (61%-134%)
2,6-Dinitrotolaene 800 U ND 80§ ugkg 101 (70%-121%)
2-Aminc-4,6-dinitrotoloens 800 U ND T2 up’kg 88 (M9%-124%)
4 Amino-2 6-dinitrotaluene B0 U ND 574 ughg 72 (71%-120%)
HMX 800 U ND 760 ug’kg 95 ('{5%-1 IB%E)
Nitcobenzane 200 u ND 124 ug/ky 81 (12%-120%)
RDX 200 u ND 729 ug'kg B (61%-136%)
Teryt 80 U ND 700 ugkg 88 (65%-135%)
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QC Summary
Workorder: 56195 Page 2of 4
Parmname NOM Swple_ Qual QC___ Units RFD% _ REC%  Range Anlst  Date Time
HPM.C Explosives Federal
Batzh 198044
m-Ditimcbenzene 3500 U ND 740 ug/kg 1 (75%-125%)
m-Mivololuene 800 U ND n7 uglikg S0 (73%-116%)
o-Nimotoluene 200 U ND 721 ug’kg 50  (58M-122%)
p-Nitrotolueas 80 U ND 12 vgikg 9 (§79-125%)
*%],2-dinirobenzene 400 374 397 ugikg % (71%-118%)
QC1200292741 66195002 MSD ' '
1,3,5-Tricitrobenzene 800 U KD 739 ug/ip 0 92 {0%-20%) 00/11/02 10:46
2,4,6-Trizitrololuene 800 U ND 7% ug/kg 0 50 ' (0R-20%)
2.4-Dingsrotoluens B0 U ND 175 uglkg 1 92 (0%-U%)
2.6-Diniuctolucne 800 U ND 852 upfeg 5 106 (0%-21%)
2-Amino-4,6-dinftrotolusne 300 U . ND 670 ughke 5 84 (0%-20%)
4 Amino-2,6-dinitroroluens 800 U ND 503 ughg 13 63 (0%-20%)
HMX 800 U ND 764 ughg 1 % (0%-I8%)
Nitzobenzzne 800 v ND 71 ughkg 0 50 " (0%-21%)
RDX 800 U ND 729 ugikg 0 91 {0R-35%)
Tetryl 00 U ND 694 ugkg 1 87 {0%-30%)
- Dinitrobenzene 00 U ND 746 ugkg 1 53 (0%-23%)
m-Nitrotoluene 800 U ND 758 ug/kg 6 95 {0%~20%}
o-Nitrololuens 300 U ND 718 ugikg 1 9 {0%-23%)
p-Nitrotoluens BOG u ND 724 ugikg 0 ) | (0%-22%)
*1 2-dinirobenzene 400 174 393 ughg 85 (71%-113%)
Bautch 201442 *
QCI200300281  LCS .
1,3.5-Trinitrobenzene 800 £91 ug/kg B6  (T7%-124%) TLW 09/17/0221:02
2,4,6-Trinitrotoluene. 800 693 ug/kg 87 (80%-120%)
2 4-Dinitrotoluene 800 641 ugkg 80 (FTR-122%)
2,6-Dinitrotaluens . 800 679 ughyg B (M4%-121%)
2-Aming4,6-dinirowalucne a0a 683 ugkg & (Bl1%-125%)
4-Amino-2,6-dinitratolucne 800 595 ugfkg T4 (19%-123%)
HMX 800 s ugikg 90 (§4%-101%)
Nitrobenzene 80D 627 ug/kg 78 (15%-125%)
RDX 800 113 ve/kg 80 (80%-123%)
Tetryl 500 §03 ug/kg 75 (65%-124%)
m-Dinitrobenzene 800 654 ughg 8 (17R-124%)
m-Nitroioluene 200 632 uglkg T (TH-11T%)
o-Nitromoluene 800 632 upfkg % (15%-119%)
p-Niratolucne 800 ugikg 80 (76%-121%)
**1,2-dinitrobenzene 400 upikg 86  (71%-118%)
QCI1200300280 MB
1,35 Trinitrobenzens uglkg 05/17/02 20:18
2.4,6-Trinitrotoluene uglg '
24-Dinitrotoluene

2,6-Dinimotoluens
2-Amino-4,6~dinitrotolusas
4-Aming-2,6-dinitcotolutns

cCodoccdacdgdac
355355553 £%
&

ughg
HMX ug/kg
Nitrobenzene uglkg
RDX

D,
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Page 3of §
Parmname NOM Sample Qual QC Lhits KPD%  REC®%  Range Ankt  Date Time
HPLC Explusres Prderd
Batch 201462
Teiryl L ND wgkg
m-Dinitrobenz.ene v ND ugky
m-Nitrotoloens U ND ugkg
o Nitrotolyene [ ND ug/ig
pNitrotolaene u ND ug/kg
**1,2-dinitrobeazene 400 354 ugfhy 88 G1%-118%)
QCI200300293 65745003 MS
1,.3,5-Trinitrobenaens [:{r4] 4] ND H 760 oplkg 95  [66% 133%)} 09/17/02 21:44
24,6-Trinitrotoluene 50 U ND H 767 ogikg 9% (77%-132%)
Z2A4-Dinwrviohena 300 U ND H 754 ugfkg 94 (ElN-124%)
2,6-Dinitroivlsens 800 U ND H 807 ug’kg 101 (7O%-121%)
2-Amino-4.6-dinilroiolnene 200 I ND H 7161 ug/kg 95 (T9%-124%)
4-Aming-2 G-dinjvotolucoe 300 4] N> H 101 ugkg B (T1%-120%)
Bmx M U ND H ™ upke 100 (79%-113%)
Nitrolenzene 800 U ND H ¥ET upRE 2 (T2%-120%)
RDX 800 U ND H 750 ugikg 9 (F1%-136%)
Teayl a0 U N H 671 up/ks 8 (65%-135%)
m-Dinitrobenzene W U ND H TR wp/kg 97  (I5%115%
m-Nitrotoluane 80 U M H 742 uelkg 93 (IB-116%)
o-Nitrotoluene 300 v RD H 737 ugfky 92 (BRE-122%)
p-Nitrotoluens 800 v N H 753 upkg M (ETH-L25T)
4] 2-dlnirobenzene 0 . 3% H 401 uglkz 100 (71%-118%)
QCIZ00M0N0Hd  E3745005 BASD
£ 35-Tanarobenzene 800 U ND H 761 uplkg 0 25 (O%-20%} QINITHIZ 2227
2,4,6-Trinktrotoluene 800 u ND H 767 uphkg V] ng {0%-20%)
2.4 Dinitrotoluenz 8OO u ND H 155 ugfkp a 94 {O%-24%)
2,6-Dinitroicluens 0 U ND W And uglkg ] 1o {0%=21 %)
3 Amino-4 6-diniwetohcns aco u ND H 152 uglhg 1 ] (0%-20%)
4-Amino-2,.6-dinitrowivene B0D U ND H &50 ug/ks 8 8] (0%-20%)
HMX 0 U ND H 7% ugkg 0 9  (O%3E%)
Nitrobenzens 300 u ND H 733 ng/kg | 92 ©%-21%)
RDX 0w v ND I 747 ng/kg ] 93 (O%-33%)
Tetryl 300 U ND H 667 vy 1 13 (0%-30%)
m-Disivabeazens 10 U MD H 8 ug/kg ¢ 97 O%-23%)
m-Mrotoiuene 300 U Mg H T3 ug/g 0 3 (0%-20%)
o-Nitrotajuene 800 u ND H 738 ug/kg 1] 92 (05%-23%)
p-tiiwotolucue B0 U ND H 751 uwgkg 0 M (OR-22%)
n#| 2 diniroboazene 40 M 4m ugikg 101 (FL%-L16%)
Baeh 01606
QC1200303570 108
1,3, 3-Trinltrobenzene 800 776 ve/kg 37 (T7%-124%) ILW 09/24/02 13:54
2.4,6-Tricitrowloene 800 755 eeke M (BO%-120%)
24-Diniromlacne 800 715 wg/ke 39 (7%-112%
2,6-Dindisoroinene. 800 760  ughg 95 (74% 121%)
2-Amino-4.6-Guiuotoluen: 800 T wig 100 (81%-125%)
4-Aming-2.6-dinitrotoluena 200 ™ ughg 9 (9%-123%)
X 200 7. kg 9 (84%-131%)
Nitrobeazens 400 704 ughg R (I5%-125%)

Workorder: 66125

QC Summary
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QC Summary

Worlcorder: 66195

Page 4ol &
Parmnzme NOM Sample Omal QC Unlte RPD% REC%  Rsnge Aslst  Date Time
HPLC Explosives Fedanl
Bach 23606
RDX %00 i) uglkg % (80%-123%)
Totryl 800 782 wkg 98 (65%-124%)
m-Dinitrobenzene R0¢ 41 upkg 9 (I7%-124%)
ra-Nitrotoluone 80C ) ug’kg 83 (7TTH-117%:}
o-Nivatoluens 800 m ke (15%-119%
p-Niwotoluens 800 721 we/kg 90 (6H-121%)
»* | 2-ginitrobenzene 400 358 ug/kg 9% (71%-113%)
QCI200103560  MB
1.3,5-Trinivobewzewe U ND wg'kg 0924402 13:11
2.4.6-Trinitrotoluena u ND upkg
2,4-Dinitrotohocse. U ND g
2 6-Dinitrolohene u NN ugkg
2 Amino-4.5+dinitrotoluene ) ND uy'ky
4-Annng-2.6-dindtrotolaene u NI wp/ky
HMX U ND uglg
Nitrobeazene O ND ug/kyg
RDX 4] ND ug/kg
Teuy) U ND uglke
m-Dinikobenzens 3] ND upkyg
ﬁ m-Nittotolucne u ND ugikp
‘ o-Nitrowhene v ND ug/ke
p-MNitrorolnene U ND ugikg
**+] 2-dinitrobenzene 400 363 ukp 91 (71% 11E%)
MNoues:

RER is calculated at the 95% confidence leve] (2-sigme).
The Quelifiers iv this report are defined as follows:

»
»e
B
I

S R e B

Recovery or RFD not within acceptance limits andfor spike smnanc ot crmmpacihle with the sampts or the duplicats RPDYs are sot spplicable where d
Indicates analyte is 8 ScTOgale compound.

The £nalyts was found in the blenk above the effective MDL.

Liciding time was exceeded

Estmatcd value, the snalyt concentraticn foll above the effective MIDL and below the effective PQL

The response between the confirmation column sud the primary cohamn is >40%D

The enalyte was analyzed for but not detected below this concentration. For (rgatiic and Tnarganic snalytes the result is less than the effective MDL. 1
Presumptive evidence that the analyte is not present, Please see namative for further information.

Presumptive evidence thal the malyte is not przsenl. Please ses narative for further infrometion.

Unocrtain identification for gauma spocu oscopy.
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QC Summary

Workorder: 66198 Page Sof §

Parmname NOM Saumple Qual QC Unis RPD% REC% Range Anist Date Time

N/A indicates that spike recovery limits do oot upply when sample conceatration exceads spike canc. by a factor of 4 or more.
A Tho Reletive Parcent Diffarence (RT'D) obtained from the sampls duplicate (DUPF) is evaluated ugniost the acceplence criteria when the sample Is grenter than

[ive tmes (JX) toe contract required detection lirmt (KL). [a cases where either the sample or duplicate value is less than 5X cha RL, a control limit of +~
the RL is used m evaluate the DIP resalt.

For PS, PSD, and SDILT resuhts, the values listed are the monsurcd amounts, not final concentrations.

Where the analytical method has been performed uader NELAP certification, the analysix has met all of the
requirements of the NELAC standard unless qualificd on the QC Summary.
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: QC Summary Report Date: October 4, 2002
Client : Sendia Nationsl Laboratories " Page 1002
MS-0756
P.O. Box 5300 ) :
Albuquerque, New Mexico
Contact: Pamels M. Puissant
Workovder: 66197
Parmniome NOM Sample Qual QC Units RPD% REC% . Range Ankt Date Time
HPLC Expiosives Federal
Baich 198171
QCl200292965  LCS
1,3,5-Trinitrobenzenc 1.04 0.936 wgl. 90  (B4%-110%) JLW 09/0102 12:54
2,4 6-Trinirotoluene 1.04 0.982 ug/L 95 (85%-110%)
2,4-Dinitrotolucne 1.04 0.B33 g/l 80 (78%-110%)
2,6-Drnitrotolusns 1.04 . 0.662 eg/L 83  (79%-110%)
Z-Amino-4 6-dinitrotoluene 1.04 0.580 ug/L. 9 (77%-110%)
4-Amino-2,6-diniwotolucne 1.04 0.792 ug/L 7% (59%-110%)
HMX 104 102 ug/L 9 (B86%-110%)
Niuobenzene ) 1.04 0716 ug/L. 89  (68%-110%)
RDX 1.04 0.948 ug/l 91  {76%-110%)
Tetryl 1.04 B 0940 ug/lL 91 {73%-110%)
ra-Dinitrsbenzens 1.04 D795 up/L T {76%-110%)
m-Nitreloluene 1.04 0.774 ug/l S (73%-110%%)
o-Nitrololuene 1.04 0784 ug/L 76 (69%-110%)
ﬂ p-Nitrolotuene 104 08271  wL 80 (T3%-110%)
**],2-dinitrobenzens 0519 0423 ug/L 82 (59%-118%)
QCI200292966 LCSD
1.3.5-Trinitrobenzenc 104 0912 wl 3 83 {0%-20%) 09/01/02 13:36
2,4 6-Trinitrotoluene 1.04 09487 ug/L 2 93 ' (0%-20%)
2.4-Dinitrowoluene 1.4 0.395 ug/L 7 86 ) {0%-20%)
2,6-Dinirotohuene 1.04 0.942 ng/l. 9 s (0%-20%)
2-Amino-4,6-dinitrotoluene 1.04 0.992 o/l i 95 (0%-20%)
4-Amino-2,6-dinitrooluens 1.04 0.903 ug/L 13 87 {09%.24%)
HMX 1.04 0592 vl 3 95 (O%-20%)
Nilrobenzene 1.04 0.805 ug/L 12 78 (0%-20%)
RDX 1.04 oo wl 2 89 (0%-20%)
Tetryl 1.4 B 0.540 ug/l. 0 91 ' (0%-20%)
m-Dinitrobenzene 1.04 0373 ugL 9 84 0%-20%)
m-Nirotolucne 104 0.863 ug/L 11 83 (0%-209%)
o-Nitrotoloeae 1.04 0864 wil 10 83 (0%-23%)
p-Nitrotolucne 1.04 . © 0803 g/l 9 87 {0%-20%)
** | 2-dinitrobenzene . 0519 0453 ug/l 87 (59%-118%)
QC1200292964 MB
1,3.5-Trinitrobenzene U ND ug/L, 09/01/02 12:12
24,6-Trinirotoluene u ND ug/l. :
2.4-Dinitrotoluene U ND og/L
2,6-Dinitrotaluene U ND og/L
2-Amino-4,6-dinitrotolnene u ND ug/L
4- Amino-2,6-dinitrotoluene U ND ug/l. '
HMX U ND " og/L
Nitrobenzene u ND ap/l '
RDX u ND vgll
Teuryl P 0.0818  upl
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QC Summary

Workordex: 66197

Page 2of 2
Parmname NOM __Sample Qual Qc Units RPD% REC% . Raoge Anlst  Date Time
HPLC Explosi ves Federal
RBaich 19811
m-Dinitrobenzene U ND ug/L
m-Nitrotoluene u ND g/l
c-Nietoluene U ND wg/L
p-Nimotwluene ‘ , v ND ug/l \
**],2-dinirobeazenc 0.519 ‘ 0375 ug/L 72 {(39%-118%)
Notes: )

RER is calculared at the 93% confidence level (2-sigma).
The Qualifiers in this report are defined a3 follows:

* Recovery or TRPD not within acceptance fimits and/or spike amount not compatible with the sample or the duplicaic RPD's are not applicable where t

Indicates analyte is & surrogate compound.

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

Holding time was exceeded

Estimated valoe, the apalyte concentration fell above: the effective MDL and below the effective PQL '

The response between the confirmation column and the primary column i5 >40%D

The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the rcsult is iess thag the effective MDL. )
-Presumptive evidence that the enalyte is not present. Please see namative for further infarmartion.

Presumptive evidence that the snalyts is not present. Please see nacrativa for further infromation.

Uncertain identification for gamma spectroscopy.

-
-

®RxpMaw--no

N/A indicares that spike recovery limits do ot pply when sample concentration exceeds spike conc. by a factor of 4 or more.
A The Relative Pescent Differ¢uce (RPD) oblained from the samplé duplicate (DUP) is evaluated against the agceptence criteria when the sample is grester thag

five thmes (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than SX the RL, a control limit of +/-
the  RL is used o evaluate the DUP result,

For PS, PSD, and SDILT results, the values Ested are the measured amouants, aol final concentrations.

Where the anzlytical method has been performed under NELAP certification, the analysis has met all of the
requirernents of the NELAC standard unless qualifizd on the QC Summary.
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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 8082:

Sample ID
66189021
66189022
66189023
66189024
66189025
66189026
66185027
66189028
66189029
66189030
66189031
66189032
66189033
66189034
66189035
66189036
66189037
66139038

PCB Case Narrative
Sandia National Labs (SNLS)
SDG#66139

Polychlorinated Biphenyis by Method 8082
SW846 8082

SWB846 35508

197835

197834 -

Client ID
059691-002
059692-002
059693-002
059694-002
059695-002
059696-002
059697-002
059658002
059699-002
059641-002
059642-002
059700-002
059701-002
059702-002
059703-002
059705-002
039706-002
059707-002

SNLS SDG#6618%-PCB
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66185039 059708-002

66189040 059709-002

1200252263 PBLKOI (Method Blank)

1200292264 PBLKOILCS (Laboratory Control Sample)

1200292265 - 059691-002MS (Matrix Spike)

1200292266 059691-002MSD (Matrix Spike Duplicate)
System Configuration
Chromatographic Cohumns

Cu;;mn Column Description
J&W1 DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x I.5um

J&W2

J&W3

T&W4

J&WS

J&W6

DB-608 Durabond stationary phase* 30m x 0.53mm x 0,5um

DB-5{5%-Pheayl)-methylsiloxane 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase* 30m x 0.32rmm x 0.5um

DB-5(5%-Phenyf)-methylsiloxane 30m x ¢.53mm x .5um
DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm x 0.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x .83um
DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 0.25tam x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl}-methylsiloxane 30m x 0.25mm x 0.25um

* Durebond and DB-XLB are tademarks of J & W,

Iastrument Conﬁgnrauoh

The samnples reported in this SDG were analyzed on ons or more of the following instrument systems. Instrument
systems are referenced in the raw data and individual form headers by the Instrumcul [D designations listed below.

Instrument ID

ECDI
ECD2
ECD3
ECD4
ECDs
ECD7

System Conflguration Chromatographic Columna

HP 6390 Series GC ECD/ECD RESTEK*

HP 6890 Series GC ECD/ECD RESTEK*

HP 6890 Series GC ECD/ECD RESTEK*
HP 5890 Series I Plus GC ECD/ECD T&WS

HP 6890 Series GC ECD/ECD JEWS

HP 6890 Series GC ECD/ECD JEWS

SNLS SDGH651E9-PCR
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ECDS3 " HP 6390 Series GC ECD/ECD RESTEER*
*The columns were changed to RTX-CLPEST1 and RTX-CLPESTZ.
Freparation/Analytical Method Verification

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

Calibration Information

Initial Calibration

All initial calibration requirements have been met for this SDG.

CCV Requiremenis

All calibration verification standard(s) (CVS, ICV or CCV) requirements have not been et for this SDG.
Aroclor-1016 failed acceptance critoria with a positive bias on both analytical columns in the standard bracketing
the sampies in this SDG. The positive bias for the analytical dafa is the result of instrument respanse mcredsing

after the inifial calibration. All 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 surtogates 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 critera.

LCS Recovery Statement

The Laboratory Control Sample (LCS) spike 1ecoveries for this SDG were within the established acceptance limits.
QC Sample Designation |

The following sarmples were selccted for the PCB method QC:

Client Samplz ID# Labotatory Sample ID#

039691-002 66189021

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 established acceptance limits.

MSD Retovery Statement

The matrix spike duplicate recoveries for this SDG were within the established acceptance limnits.

SNLS SBGH§6189-FCH
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MS/MSD RPD Statzment

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

Holding Time Specifications

GEL assigns halding times based on the assaciated methodology, which assigns the date and time from sample
collection or sample receipt. Those holding times expressed in hours are calculated in the AlphalIMS system. Those
holding timoes expressed as days expire at midnight on the day of expiration. All samples in this SDG met the
specified holding ticne requirements.

Preparation/Analytical Method Verification

All procedures were pexformed 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 wers reprepped or reanalyzed.

Miscellaneous Informatlon

Nonconformance (NCR) Docunentation
No acnconformance reports (INCRs) have been generated for this SDG.

Manual Infegrations

Certain standards and QC sarnples may have required manual integrations to currectly position the baseline as set in
the calibration standard injections. If mannal integrations were performed, copies of all manual mtegratmn peek
profiles are included in the raw data section of this PCB fraction.

Additional Commeats

The additional comments ficld is uscd to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the apalysis and to list any réport documents generated as a result of sample
analysis or review. The following additional comments were required:

Axoclors quantitated on the raw data report by the Target data system do not necessarily represent a positive aroclor
ideatification. In order for positive identification to be made, the aroclor must match in pattern and retention time; as
well 2s quantitate relatively close between the primary and confirmation columns, as specified in SW846 methad
2000. 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 nat confirm”,

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

SNLS SDGH66183-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 receive a third level validation upon completion of the data package.

The following data validstor verified the information presented in thls case narrative:

Reviewer:c;[:..::a Ceo Date: ‘;ﬁ’f/“‘ v’

SNLS SDG#66189-PCB
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PCB Case Narrative
Sandia National Labs (SNLS)
SDG#66189-1
Method/Analysis Information
Procedure: Pelychlorinated Biphenyls by Method 8082
Analytical Method: SWE46 8082
Prep Method: SWE46 3550B
Analytical Batch Number: 197837
Prep Batch Number: 197836

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID Client ID

66195002

059710-002

1200292267 PBLKO! (Method Blank)

1200292268 PBLKOILCS (Laboratory Control Sample)

1200292269 059710-002MS (Matrix Spike)

1200292270 059710-002MSD (Matrix Spike Duplicate)

System Configuration

Chromatographic Colamns

Column

D

J&W1

J&EwW?2

J&W3

J&W4

J&WS5

J&WE

Column 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 0.32mm x 1.0um
DB-170! Durabond stationary phase* 30m x 0.32mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
DB-1701{14% Cysnopropylphenyl)-methylsiloxane 30m % 0.53mm x 0.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x .83um
DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl)}-methylsiloxane 30m x 0.25mm x 0.25um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.23um
DB-17MS({50%-~Phenyl)-methvisiloxane 30m x 0.250m x 0.25um

SNLS SDG#66189-1-PCB
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* Durebond and DB-XLB are trademarks of J & W

Instrument Configuration

The sampies reported in this SDG were analyzed on one or more of the following instrurzent systems. Instument
systems are referenced in the raw dats and individual form headers by the Instrument ID designations listed below,

Instrument [D System Configuration Chromatographic Column
ECD! HP 6890 Series GC ECD/ECD RESTEK*
ECD2 HP 6890 Series GC ECD/ECD RESTEK*
ECD3 HP 6890 Series GC ECD/ECD RESTEK*
ECD4 | HP 5890 Series [T Plus GC ECD/ECD J&WS
ECD5 HP 6890 Series GC ECD/ECD J&WS
ECD7 HP 6890 Series GC ECD/ECD J&W5
ECD8 HF 6890 Series GC ECD/ECD RESTEK*

*The columns were changed to RTX-CLPEST1 and RTX-CLPEST2.

Preparation/Analytical Method Verification

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

Calibration Information

Initial Calibration

All initizl calibration requirements have been met for this SDG.

CCYV Requirements

All calibration verification standard(s) (CVS, ICV or CCV) requirements have not been met for this SDG.
Aroclor-1016 failed aceeptance criteria with a positive bias on one analytical column in the standard bracketing the
samples in this SDG. The positive bias for the analytical data is the result of instrument response increasing after
the initial calibration. No target analytes were detected in the sample. Therefore, the non-compliance has no adverse
effects on the data. :

Quality Control (QC) Information

Surrogate Recoveries

AL the surrogate recoveries were within the esiablishlcd acceptance criteria for this SDG,
Blank Acceptance

The blank(s) analyzed with this SDG met the established scceptance criteria,

LCS Recovery Statement

The Laboratory Control Saﬁzple (LCS) spike recoveries for this SDG were within the established aceeptance limits.

SNLS SDGH66189-1-PCB
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QC Sample Designation

The following samples were selected for the PCB method QC:
Client Satmple ID# Laboratory Sample IDi#

059710-002 66195002

The method QC included 2 Matrix Spike (MS) 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 differences (RPD) between each MS and MSD were within the required acceptance limits.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and lime from sample
collection or sample receipt. Those holding times expressed in hours are caleulated in the AlphalLIMS system. Those
holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met the
specified holding time requirements. '

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All sample extracts were cleaned using alumina. Additionally,
elemnenta) mercury was added to field sample extracts to remove high concentrations of sulfur.

Sample Dilutions
Nonc of the samples in this SDG required any dikutions.
Sample Re-prep/Re-analysis

None of the samples in this sample group were reprepped or reanalyzed.

Miscellaneons Information

Nonconformance (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 calibraticn standard injections. If manual integrations were performed, copies of all manual integration peak
profiles are included in the raw dam section of this PCB fraction

SNLS SDG#66183-1-PCB
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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 Iist any report documents generated as a result of sample
analysis or revicw. The following additional comments were required:

Aroclors quantitated on the raw data report by the Target data system do not necessarily represent a positive aroclor
identification. In order for positive identification to be made, the aroclor must match in pattern and retention time; as
well as guantitate relatively close between the primary and confinmation colurnns, as specified in SW846 method
3000, When these conditions are not met, the aroclor is reported as & 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 bas met all of the
requiremnents 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 ¢ase narrative:
7

hl S

Reviewer: o oo Date: f21s/ /0"
Ly ’

SNLS SPG#66189-1-PCB
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PCB Case Narrative
Sandia National Labs (SNLS)
SDG# 66189-2
Method/Analysis Information
Procedure: : Polychlorinated Biphenyls by Method 3082
Amalytical Method: SWRg46 8082
Prep Method: SW846 3510C
Analytical Batch Number: 197833
Prep Batch Number: 157832

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
BO82:

Sample ID Client ID

66197007 059640-003

1200292257 PBLKO1{Method Blank)

1200292258 PBLkO1LCS(laboratory control Sample)
1200292261 » 059640-003MS(Matrix Spike)
1200292262 059640-003M SD(Matrix Spike Duplicate)

Svstem Configuration

Chromatographic Columns

CoID Column Dcripﬁon

T&W1 DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
DB-608 Durabond stationary phase® 30m x 0.53mm x 0.5um

JEW? DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mum x 1.0um
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um

J&W3  DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm % 1.5um

SNLS SDG¥#66189-2 - PCB
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DB-1701(L4% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm
x 0.5um

1&W4 DB-608 Durabond stationary phase* 30m x 0.53mm x .33um
| DB-XLB*30mx 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm x 0.25um

1&WS DB-17MS(50%-Phenyl)-methvlsiloxane 30m x 0.25mm x 0.25um

TEWE DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

Ribe-CLPesticides 30m x 0.25mm x 0.25um
RESTEK o ClPesticides I 30m x 0.25mm x 0.20um

* Durabond and DB-XLB are trademarks of J & W.
Instrument Configuration

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

Instrument ID System Configuration Chromatographic Column
ECD1 HP 6890 Series GC ECD/ECD - RESTEK
ECD2 HP 6890 Series GC ECD/ECD RESTEK
ECD3 HP 6890 Series GC ECD/ECD RESTEK
ECD4 HP 5890 Series I Plus GC ECD/ECD J&WS
ECD5 HP 6890 Series GC ECD/ECD J&WS5
ECD7 _HP 6890 Series GC ECD/ECD J&WS
ECDS HP 6890 Series GC ECD/ECD RESTEK

Preparation/Analvtical Method Verification

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

Calibratdon Information

Imitial Calibration

All initial calibration requirements have been met for this SDG.

SNLS SDGH66189-2 - PCB
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CVS Requirements

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

Quality Cogtrol {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 criteria. There was no maore
sample left to re-extract. '

Blank Acceptance

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

LCS Recovery Statement

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

QC Sample Designation
The following sample was selected for the PCB methed QC:
ient le ID# Laboratory Sampie [T#

059640-003 : 66197007
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 established acceptance limits.
MSD Recovery Statement
The matnix spike duplicate recovenes for this SDG were within the established acceptance limits.
MS/MSD RPD Statement

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

Technical Information
Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and

SKLS SDG#66189-2 - PCB
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time from sample collection or sample receipt. Those holding times expressed in hours are
calculated in the AlphalIMS system. Those holding times expressed as days expire at midnight
on the day of expiration.

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and
time from sample collection or sample receipt. Those holding times expressed in hours are
calculated in the AlphalIMS system. Those holding times expressed as days expive 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 cleanup
procedure.

Sample Dilutions

None of the samples in t}ﬁs SDG were required dilutions.

Sample Re-prep/Re-analysis

None of the samples in this sample group were reprepped or reanatyzed.

Miscellaneous Information

Nonconformance (NCR) Documentation |

No nonconformance reports (INCRs) 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 cahbration standard injections. If manua) 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 analysis,
clarify method/contractual issues pertaining to the analysis and to list any report documents

generated as a result of sample analysis or review. The following additional comments were
required for this sample set:

Aroclors quantitated on the raw data report by the Target data system do not necessarily
represent positive aroclor identification. In order for positive identification to be made, the
aroclor must match in pattern and retention time; as weil as quantitate relatively close between
the primary and confirrnation columns, as specified in SW846 method 800D. When these

SNLS SDG#66185-2 - PCB
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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 anatytical data to be verified by a qualiﬁed data validator. In addition, all data

designated for CLP or CLP-like packaging wiil receive a third level validation upon compietion
of the data package.

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

Reviewer: jg/‘”“"’“ Lo Date: DS §fer

SNLS SDG#66189-2 . PCB
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RER is calculated a1 the 55% confidence Jevel (2-sigma).
The Qualifiers In this rcport are defined ax follows:

QC Summary
Client : Sundia National Labaratorics
MS5-0756
P.Q. Box 5300
Albuguerque, New Mexico
Contact: Pamela M. Puilssant
Workorder: 66189
Parmname NOM__ Sample Qual _ OC
- Semi-Volstiler-PCB Faderal
Bauch 1971835
QCI20m52264  LCS
Argcler-1260 333 %3
*demx 6.67 5.38
**Decachlorobiphenyl 6.67 5.74
QC1200292253 MB
Aroclor-1016 U ND
Arocior-1221 u NDO
Aroclor-1232 u NI
Aroclor-1242 u ND
Aroclor-) 248 u D
Aroclor-1254 U ND
Acrocloe-1260 o ND
**4cmx 6.57 551
#4Decachlorobiphenyl 6.67 572
QC1200297265 65089021 MS
Asoclor-1260 333 ND 297
**4cmx 6.67 538
**Decachlorobipkeny! 667 543
QCI200292264 661B902: MSD
Aroclor-1260 3313 ND 286
ocmx 657 532
**Decachlorobipbenyi 6.67 558
Notes:

Report Date: Septemhbery 23, 2002

' Pagelef 2

.Units RPDY% RECY% _ Rapge Anist _ Date Time

wg/kg

ug'kg
ug/kg

ug'kg
ug/kg
ug/kg
ug’kg
ugkg
wg'kg

ug'kg
uglkg
ug/kg

ugrkg
ugkg
ug/kg

88
8]
86

89
81

36
1]

(A8%-116%) MM 09711702 16:16
(31%-120%)
(34%-15%)

g9 1102 16:04

(31%-120%)
(34%-115%)

(36%-134%) D9N11A02 16:27
{31%-120%)
(3;4%—1. 15%)

0%-30%) 09711702 16:39
(31%-120%)
(34%-115%)

hd Recovery or %RPD not within acceptance Jimits and/or spike amount nol compatible with the sample or the duplicate IERPD'I are not applicable where 1

b i Tl

Indicatzs analyte is a surrogate compound.

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

Holding ime was cxceeded

Esdmated value. the analyte concentration fell above the effective MDL
The response bétweon the ¢confimmation column and the primary columa is >40%D
The analyte was analyzed for bart not deseosed below this concentiation. For Organic 204 Inorganic analytes the result is Jess than the effective MDL. )
Presumptive evidence that the anabylc is not present. Pleage see narrative for fluther information,

Presumptive evidence that the analyms is not present. Plsase sco narcative for further mfromadon.

Uncentain identification for gamma spectroscopy. '

and belaw the effective PQL
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QC Summary

Workorder: 66189 )

Page 20f 2
Barmaame NOM Sample Qusl ____QC  Units RPDY REC% _ Range Auixt  Date Time

N/A indicares that spike :eco'very.iimiis do not apply when sample concentration sxceeds spike conc, by a factor of 4 or morc.
~ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteriz when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where cither the sample or duplicate value is less than 5X the RL, a control limit of +/-
the  RL is ustd to evaluate the DUP result. )

Far PS, PSD, and SDILT results, the valucs listed are the measured amounts, not final concentrations.

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

)

269



Ce

QC Summary

Report Date: September 18, 2002

Client : Sandia Nationa! Laboratories Page lof I
MS-0756
P.0. Box 5800
Albuquerque, New Mexico
Contact: Pamela M. Puissant
Workorder: 66197
Parmname . T NOM___ Sample Qual __QC_ __Units  _RPD% REC%  Ramge Anist _ Date Time
Sep-Volntiles-PCB Federal
Batch 197833
QCJ200292258 LCS
Aroclor-1260 1.00 0.760 ug/L 76 (4T%-131%) GHI1 {9/09/0217:09
“=4cmx 0200 0.130 gl 65 (34%-116%)
**Decachigrabiphenyl 0.200 - 0.149 ug/L 75 (21%-122%)
QC1200292257 MB
Arocior-1016 U ND ug/L 09/09/02 16:57
Araclor-1221 U ND ug/L
Amclar-1232 U ND ug/L
Argelor- 1242 u ND g/l
Arociar-1248 U ND ug/L
Aroclor- 1254 U ND ug/L
Aroclor-1260 u ND ug/L
**demx ) 0.200 0.134 ug/l 67  (Ja%-116%)
**Decachlarcbiphenyi 0.200 C.144 ug/L 72 (21%-122%)
QC1200292261 6619707 M5 ' .
Arocelor-1260 1.0a U ND 0.650 ug/L 65 (21%-113%) 05709402 17:34
**dcmx 0.200 0.12] g/l 60 (4%} 16%)
**Decachlorobiphenyl 0.200 0.108 ug/L S4  (21%-122%)
QC1200292261 66197007 MSD .
Arotlor-1260 1.00 u ND 0.6%0 og/L [ 69 (0%-30%) 09/09/02 17:46
*vdemx 0.200 0.132 g/l 66  (34%-116%)
**Decachlorobiphenyl 0.200 0.0963 ug/L 43  (21%122%)
Notes: '

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

4 Recavery or “RPD not within acceptance limits and/or spike amount nat compatible with the samgple or the duplicate 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 wais excesded

Estimated valuc, the analyts concentration fell abave the effective MDL and below the affactive PQL

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

The analyte was snalyzed for but not detected below this concentration, For Organic and Inorganic analytes the result is less than the effective MDL. )
Presumptive evidence that the analyte is not present. Please see namative for further information.

Presumptive evidence that the analyte is not present. Please see natrative for further infromation.

Uncentzin 1dentification for gamma spectroscopy.

X M XM g Y - w
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QC Summary

Workorder: 66197

Page 2ar2
Parmpame 'NOM __ Sample’ Qual _ QC Units RPD% REC%

Range Auist _ Date Time
/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by i factor of 4 or more.
# The Relative Percent Difference (RPD) obtaiced from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than

flve times (SX) the contract required detection limit (RL). In cases where either the sample or duplicate value is lass than SX the RL, a control lirit of +/-
the RL is used to evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measured anypuncs, not final concentrations,

‘Where the analytical methed has been performed under NELAP certification, the analysis has met alt of the
requirements of the NELAC standard unless qualified on the QC Summary.
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QC Summary Report Date: September 23, 2002
Client : Sandia Natjonal Laboratarjes Page 1of 2
MS-0756
P.O. Box 5800
Albuquergue, New Mexico
Contact: Pameolu M. Puissant
‘Werkorder: #6195 .
Parmmame . NOM___ Samplc Qual  _QC ____Unix RPD% _BEC% _ Raoge Anlst___Date Time
Semi-Yolalles-PCB Federal :
Batch 187837
Q1200292264 LIS _
Aroclor-1260 313 304 uglkg 91 (28%-116%) MM 09/110223.22
**hcmn 6.67 ' 6.04  ugks 9 (31%120%)
*4Decachiorobipheny! 6.67 . 602 ugkg - 90 (34%-115%)
QCL200292267  MB
Arocior- 1016 u ND ugfkg 09/11/02 23:10
Aroclar-1221 U ND ugfke
Aroclor. 1232 u ND ug'kg
Aroclor-1242 U ND uglkg
Areclor-1248 U ND ug/kg
Aroclor-1254 u ND uglke
Aroclor-1260 J ND ug/kg .
*dcmx 667 6.67  ugks 100 (31%-120%)
*=Decschicrobipheny!] .67 6.58 ug/ke 99 (34%-115%)
QCI20029726% 64195002 MS
Aroclor-1260 333 U ND %4 ugfkg 88 (36%-134%) 09/11/02 23:33
tedemx 6.67 6.04 5.26 uglkg 79 (3L%120%)
**Decachlorobiphenyl . 6.67 6.09 571 ugkg 86 (34%-115%)
QCI20I5T10 66155002 MSD
Aroclor- 1260 333 U ND 294 vg'kg 2 88 {0%-34%) 09/11/02 23:45
** 4omx 6.67 6.04 504 uphe 77 31%-120%)
**Decathlorobiphenyl 667 £.09 565 ag/kg 85 {34%-115%)
Naotes:

RER is calenlated at the 95% confidence fevel [2-sigma).
The Qualifiers in this report are defined as follows:

. Recovery ot %RPD unt within acceptance limits snd/or spike amount not compatible with the sample or the dqﬂiaﬁe‘ RPDYs are not applicable where t
Indicates analyte is 2 surrogate compound.

Thz znzlyte was found in the blank sbove the effective MDL.

Holding time was exceeded

Estimated value, the analyte coacenwation fell abave the sffective MDL and below the cfective PQL
The response between the confirmatien colnmn and the primary colunn is >40%D

The analyte was analyzed for but nat detected below this concentration. For Organic and laocgamc analytes the reyuit is less than the effective MDL. ]
Presumptive evidence that the analyde is not present. Please se¢ narrative for fusther information,

Presunpuve evidence that the analyte is not prosent. Please see narrative for further imfioseation.

Uncermain ideniisication for gamma spectroscopy.

L3
»

R A =
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QC Summary
Warkorder: 66195 Page 2of 2
Parmatme _ CTTUUTTNOMTT Sample Qual Q€ Units RPD% | RECY  Range Aol Date Tome

N/A indicates that spike recovery limits da not apply when sample concentration exceeds spike cone. by a factor of 4 or more.
A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence critcria when the sample is greater than

five times (3X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than $X the RL, a control limit of +/-
the  RL isused to evaluate the DUP result.

For PS, PSD, and SDILT resubts, the values listad are the measured amounts, not final concentrations

Where the analytical method has been performed under NELAP certification, the anatysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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mple Analvsis:
The following samples were prepared and analyzed using the methods referenced in the
*Method/Analysis Information” section of this narrative:

Inorganic Case Narrative for
Sandia National Laboratory
SDG# 66189

Sample ID Chient ID
66189021 059691-002
66189022 059692-002
66189023 059693-002
66189024 059694-002
66189025 059695-002
66189026 059696-002
66189027 059697-002
- 66189028 059698-002
66189029 059699-002
66189030 059641-002
66189031 059642-002
66189032 059700-002
66189033 055701-002
66189034 059702-002
66189035 059703-002
66189036 -059705-002
66189037 059706-002
66189038 059707-002
66189039 059708-002
66189040 059709-002
1200291976 Method Blank (MB) ICP-197718/197717
1200291980 Laboratory Control Sample (LCS)
1200251978 059691-002L (66189021) Serial Dilution (SD)
1200291977 059691-002D (66189021) Sample Duplicate (DUP)
1200291979 059691-002S (66189(21) Martrix Spike (MS)
1200252097 Method Blank (MB) CVAA-197762/197761
1200292100 Laboratory Control Sample (L.CS)
1200292098 059691-002D (66189021) Sample Duplicate (DUP)
1200292099 059691-002S (66189021) Matrix Spike (MS)
Method/A nalvsis [pformation;
Analytical Batch #: 197718, 197762
Prep Batch #: 197717, 197761
Standard Operating Procedure: GL-MA-E-013 REV.6; GL-MA-E-010 REV.10
Analytical Method: SW3846 6010B; SWE46 74T1A
Prep Method: SWB46 3050B; SWB46 7471A
System Configuration

The ICP analysis was performed on a Thermo Yarrell Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission spectrometer. The instrument is equipped with a Meinhardt nebulizer, cyclonic
spray chamber, and yttrium internal standard. Operating conditions for the Trace [CP are set at a power
level of 950 watts. The instrument has a peristaltic pump flow rate of 140 RPM (2.0 mL/min sample
uptake rate), argon gas flows of 15 L/min and 0.5 L/min for the torch and auxiliary gases, and a pressure
setting of 26 PSI for the nebulizer.
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Mercury analysis was performed on a Perkin-Elmer Flow Injection Mercury System (FIMS-400)
automated mercury analyzer. The instrument consists of & 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 9 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.

Calibration Information:

Initial Calibration
Instrument calibrations are conducted using msthod and instrument manufacturer’s specifications. All
initial calibration requirements have been met for this analysis.

CRDL Require ;shis’
All CRDL standards uiet the referenced advisory coatrol limits.

Continuing Calibration (CCV) Requirements.

All CCV standards associated with samples from this SDG met the established recovery acceptance
criteria,

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) associated with samples from this SDG met the established
acceplance crileria.

ICSA/ICSAE Requirements
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.

ality Control (QC) Information:

Method Blank Acceplance

The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations
greater than the required detection limits (RDL).

LCS/LCSD Recovery Statement
AN 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 sampie for ICP and the CVAA

batches, Each batch included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch
included a serial dilation (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 (3X) the contract required detection



o

limit (RDL). In cases where either the sarple or duplicate value is less than 5X the RDL, a control limit

of +/- the RDL is used to evaluate the DUP results. Al} applicable elements 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 instrument detection limit (IDL) for ICP analyses are
applicable for serial dilution assessment. All applicable analytes met the acceptancs criteria,

Technical Information:

Holding Time Specifications
All samples were analyzed within the specified holding times.

Sample Dilutions

Dilutions are performed to minimize matrix mterfetence resulting from elevated mineral elerent
concenirations and/or to bring over range target analyte concentrations into the linear calibration range of
the instruments. The samples were diluted the standard 2x for soils on the ICP. No dilutions were
required for the CVAA analysis other than the 5x dilution for the L.CS.

Miscellanecus 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.

Additiona] Conxments

The additional comments field is used to address special tssues associated with each analysis, clarify
method/contractual issues pertaining to the analysis and to list any report documents generated ag a result
of sarople analysis or review. Additional comments were not rcqu:recl for this SDG.

Review/Validation:
GEL requires all analytical data to be verified by a qualified data validator.
The following data validator verified the data presented in this SDG:

Reviewer: Qéﬂ}@, Eb ;

Date: C?“ @!UL‘
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Inorganic Case Narrative for
Sandia National Laboratery
SDG# 66189-1
Sample Apalysis:
The following samples were prepared and analyzed using the methods referenced in the
“Method/Analysis Information™ section of this parrative:

Sample ID  Client (D

66195002 059710002

1200294757 Method Blank (MB) ICP-199132/199131
1200294761 Laboratory Control Sample (LCS)

1200294759 059710-002L (66195002) Serial Dilution (SD)
1200294758 059710-002D (66195002) Sample Duplicate {DUFP)
1200294760  059710-002S (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/énalgﬁ' Information:

Analytical Batch #: 199132, 199386
Prep Batch #: 199131, 199385
Standard Operating Procedure: GL-MA-E-013 REV.6; GL-MA-E-010 REV.10
Analytical Method: SW846 60108; SWE46 T471A
Prep Method: SWa46 30508, SWE46 4T1A
System Configuration

The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission spectrometer. The instrument is equipped with 2 Meinhardt nebulizer, cyclonic
spray chamber, and yttrium 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
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 sct
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow ipjection system is
performoed via a peristaltic pump at © mL/min and citrogen carrier gas rate of § L/min.

Sample Preparation
All samples were prepared in accordance with the referenced SW-846 procedures.
Calibration Informatio - l J % N

Initial Calibration

Instrument calibrations are conducted using method and instrument manufacturer's specifications. All
initial calibration requicements have been met for this analysis.

CRDL Requirements
All CRDL standards met 1he referenced advisory control limits.
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Continuing Calibration (CCV) Requirements
All CCV standards associated with samples from this SDG met the established recovery acceptance
criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) associated with samples from this SDG met the established
acceptance criteria.

1CSA/ICSAB Requirements
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.

uali ntrol Information:

Method Blank Acceptance
The preparation blanks analyzed with this SDG chd not contain anatytes 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

Sample 059710-002 (66195002) was designated as the quality control sample for ICP and the CVAA
batches. Each bateh included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch
included 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 ¢stablished
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 fiva times (5X) the contract required detection
limit (RDL). In cases where either the sample or duplicate value is less thar 5X the RDL, a controf limit
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance
criteria, with the exception of barium, as indicated by the “#" qualifier.

Serial Dilution % Difference Statement

The serial dilution is gsed to assess interference caused by matrix suppression or enhancement. Raw
element concentrations that are at least 50X the instrument detection limit (YDL) for ICP analyses are
applicable for serial dilution assessment. All applicable analytes met the acceptance criteria,

Technical Information:

Holding Time Specifications
All samples were analyzed within the specified holding times.

A
Sample Dil. doms
Dilutions ar - performed to minimize matrix interference resulting from elevated mineral element
concentrations and/or to bring over range target 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, apalysis other than the 5x dilution for the LCS.

Miscellaneous 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 additiona! 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 requires all analytical data to be verified by a qualified data vatidator.
The following data validator verified the data presented in this SDG:

. T
Reviewer: IIQQ' 35 “ L ,,2

Date: Q‘Lgx‘zu_‘lﬂ—-'
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Metals Case Narrative for
Sandia 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 D Client 1D

66197011 059640007

1200293696  Method Blank (MB) CVAA-198713/198712
1200293699  Laboratory Control Sample (L.CS)

1200293697 059554-009D (66218007} Sample Duplicate {DUP)
1200293698  059554-009S (66218007) Matrix Spike (MS)
1200296652  Method Blank (MB)  ICP-199969/199968
1200296656  Labaoratory Control Sample (LCS)

1200296654  059772-005L (66619D10) Serial Dilution (SD)
1200296653  059772-005D (66619010} Sample Duplicate (DUP)
1200296655  059772-005S5 (66619010} Matrix Spike (MS)

Method/Analvsis Information:
Aualytical Batch #: 198713, 199969
Prep Baich #: 158712, 199968
Analytical Method: SW846 60108, SWR4E T470A
Prep Methad: SWS846 3005B, SW846 7470A

Standard Opersating Procedure: GL-MA-E-013 REV.6, GL-MA-E-010 REV.10

System Configuration

The ICP analysis was petforraed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
plesma atomic emission spectrometer. The instrument is équipped with a Meinhardt nebulizer, cyclanic
spray chamber, and yttrium 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
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 PST 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 am. Sample introduction through the flow injection system is
performed via & peristaltic pumip at 9 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.

Calibration Information:

Initial Calibration .

Instrument calibrations are conducted using method and instrument manufacturer's specifications. All
initial calibration requirements have been met for the analyscs.

CRDL Requirements

All element recoveries in the CRDL standards met the advisory contrel limits (70% - 130).
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ICSA/ICSAB Requirements
All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.

Continzing Calibration (CCV) Requirements
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria.

Coutinuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing samples from this SDG met the established
acceptance criteria.

Quality Control (QC) Information:
Method Blank Acceptance

The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations
greater than the client required detection limits (CRDL).

L.CS Recovery Statement
Al 1.CS spike recoveries for this SDG were within the required acceptance limits.

QC Sample Statement

Sample 059554-009 (66218007) from SNLS SDG 66218 was designated as the quality control sample for
the ICP batch. Sample 059772-005 (66619010) from SNLS SDG 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 (SD) was analyzed inth 1P batch.

MS Recovery Statement

The percent recaveries (%R) obtained from the MS analyses are evaluated when the sample concentration
is less than four times (4X) the spike concentration added. The MS analyses met the recommended
quality control acceptance criteria for percent recovery (75%-125%) for all applicable analytes.

DUP RPD Statement

The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the
acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit

of +/- the RDL is used to evaluate the DUP results. Al applicable elements met the DUP acceptance
criteria.

Serial Dilution % Difference Statement

The serial dilution is used to assess interference caused by matrix suppression or enbancement. Raw
clement concentrations that are at least 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 .

Diluticns are performed to minimize matrix interferences (e.g., those resulting from clevated mineral
element concentrations) present in the sample and/or to bring over range target analyte concentrations into
the linear calibration range of the instramenis. No dilutions were necessary.
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Miscellave us Information:
NCR Docu nentation

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 apalysis, clarify

method/contractual issues pertaining to the analysis and to list any report documents generated as a result
of sample analysis or review. Additional comuments were not required for this SDG. '

Review/Validatign:
GEL requires all analytical data to be verified by a qualified data validator,

The following data validator verified the data presented in this SDG:
Reviewer: M

Date: aliaha -
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QC Summary X
Clict Sandta Natlonal Laboratocies o e ot
MS-0756
P.0. Box 5800
Albuquergue, New Mexico
Contact: Pamela M, Puoissant
Workarder:  §6189 .
Pacmname NDM Saraple_Qual 0c Toits _RPD% REC% _ Range Anlsl  Dote Time
Metuls Analysis-ICP Fedexal '
Barh 197718
QC1200291977 66189021 DUP ]
Arienic 453 4.16 mg/kg 8 (0%-20%) RMJ 05/09/02 21:57
Barium 157 167 mgrkg 6 0%-20%)
Cadmiom ] 0.0801 I 0.083 mgkgy Na (+/-0.490)
Chromium B 103 B 107 mg/kg 4 L (0%-20%)
Lead 6.16 6.10 2 1 i (0%-20%)
Selenivm ) 039 I 0.182 g NA A (+-0.490)
Silver u ND U ND mgkg NA (+/-0.490)
QCI20029198¢  LCS .
Arsenic 132 144 mgrkg 109 (74%-126%) 00/09/02 21:40,
‘Barium 781 828 wglky 106 (77%-123%)
Cadmium : L] 58.5 . mgkp 14 (TT%-123%)
Chromium 142 B 160  mpkg 113 (30%-120%)
Lead 529 584  mpkg 10 (75%-125%)
Seienium 609 700  mgkg 15 {71%-129%)
Silver 125 154  mgkg 123 (52%-148%)
QC1200291976  MB
Arsenic v ND mg/kg 090902 2134 .
Barium L4 ND mg'ks
Cadmiurn u ND mg/kg
Cheonmium I 0.202 mgfkg
Lead U KD mg/kg
Selenjum U ND mgfkg
Silver U ND mgikg
QCI20025197% 56189021 MS$
Arsenic 245 4.53 203 ngkg . 101 (75%-125%) 09/09/02 22:03
Barium 24.5 157 185 mgrke N/A  (75%-125%)
Cadmiym 245 1 0.0801 A9 mg'kg 101 {(75%-125%)
Chromivm 245 B 103 B 372 mghkg 110 (75%-125%)
Lead 245 6.16 NS mgkg 103 [15%-125%)
Selenjum 245 J 0.309 24.0 mg/kg 97 (T5%-125%)
Silver 245 U ND 262  mgkg 107 (75%-125%)
QCI200291978 66189021 SDILT
Arsenic 457 8.61 uwe/l. 592 09/09/02 21:51
Bacium 1590 305 wl 384
Cadmium ] 08090 U ND w/, NA
Clromium B 14 B 209 wgfl, .03
Lzad 622 112 uwgl 102
Selenium J 313 U ND agl  NA
Silver U ND U ND ugf/l.  N/A
Metala Analysis-Mercury Federsl
Batch 197762

QC1200292098 56189021 DUP
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QC Summary

Workorder: 66189

Page 2of 2

Pasrmmame NOM __ Swmple Qual Qc Units RFD% REC%_  Range Aokt  Daie Time

Melalt Analysis-Mereory Federal

Batch 197762

Mercury U ND ) 000104 mgikg NA (+-0.00984) NOR1  09/13/02 11:53,
QCI20029210  LCS

Mercury 450 428 mg/kg B85 (68%-132%) 09/13/02 11:49 .
QC1200292097 MB

Mercury : ‘ U ND mg/kg . 09/13/02 11:47,
QC1200292099 66189021 MS

Mereury 0.0885 U ND 0.0892 mg/kg 100 (75%-125%) 09/13/02 11:55 .

Notes: '

RER is calculated at the 95% confidznce level (2-sigma).
The Qualifiers in this report are defined as follows:

Indicates analyte is a yurrogate compound.
The analyte was found in the blank above the effective MDL.
Holding time was exceeded

The response belweea the confrmation column and the primary coluzan is >40%D

Uncertain identification for gamma spectroscopy.

Estimated value, the analyte concentration felt abave the effective MDL and below the effective PQL

N/A indicates (hat spike recovery limits do not spply when sample concentration exceeds spike conc. by a factor of 4 or more.
A The Relative Percent Difference (RPD) oblained from the sarople duplicate {(DUP) is cvaluated against the acceptence criteria when the samplé is greater than
five times (530} the contract required detection limit (RL), In cases where either the sample or duplicate value is less than'5X the RL, 2 control limit of +/-

the RL is used 1o evaluate the DUP result

For PS, PSD, and SDILT resuks, the values listad sre the measured amounts, na final concentrations.

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

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

Recavery or %#RPD not within acceptance limits and/or spike amount not corapatible with the sample or the duplicate RPD's are not applicable where ¢

«F

The analyic was analyzed for but not detected below this concentration. For Organic and Inarganic analytes the result is less than the effective MDL. 1
Presumnptive evidence that the analyte is not present. Please see narrative for furtber information.
Presumptive cvidence that the anatyte is not present. Please sae narcative foc further infromardon.

321



)

QC Summary

Renort Date: September 17, 2002

QCL200293697 66218007 DUP

Client : Sandia National Lahoratories Page 1of 2
MS-0754 X
P.O, Bax 5800
Albuquerque, New Mexico
Contact: Pamela M. Paissant
Workorder:  6£197
Parmname NOM Sample Qaal QC__ Units RPD% REC%_ Range Anlkt  Date Time
Moutals Analvsis-ICP Federsl
Buch 199969
QC1200256653 $4419010 DUP
Arsenic D.00712 0.00723 mg/L 14 - (+-0.005) RM) ©03/16/02 18:34 -
Barjom B 0.0102 B 000987 mg/l 3 A (+/-0.005)
Cadmiumg J 000084 I D0.0D0846 mgl. NA * (+/-0.005)
" Chromiim B 0.00353 By 0.00398 mgl. NA ~ {+/-0.005)
Lead B 000272 B 0.0019 mgl. N/A & (+4-0.005)
Selenium U ND U ND  mgL NA (+-0.005)
Siiver BU ND BU ND mgl, NA {+/-0.D0S}
QU [ 200295656 LCS
Arsenic D.5D0 D529 my/L 106 (B0%-120%:) 09/16/02 17:58-
Barimm 0.500 B 052 mglL. 104 (B0O%-120%)
Cadmium 0500 052  mglL 106 [30%-120%)
Chromium 0.500 B 0.525 mgft, 105  (80%-120%)
Lead 0560 B 0532 mg/l. 106 [B0%-120%)
Selenivm 0500 - 0577 mg'L 105 (B0%-120%)
Sifver 0.500 B o821 mg/L 106 {80%-120%)
QC1200256652 MB
Arsenic U D gl 05/16/02 17:52-
Baritn T 000025  mgl
Cadmium u ND mg/L
Chromiom ] D.0ODORGT mg/l
Lead 1 000259 mgh
Selepitm U ND mg/L
Sitver ] 000085  mgl
QCI200296655 66819010 MS
Arscnic 8.500 0.00712 0524 mg/L 103 (75%-125%) 09/16/02 18:40 .
Barium 0.500 B 0.0102 B 0.524 mg/L 103 (75%-125%)
Cadminvm 0500 J  0.000843 0.512 mg/L W2 [75%-125%)
Chromium 0500 BI 000353 B 0518 mg/L. 103 (75%-125%)
Lead 0,500 BRI 4.00272 B 0.515 . mg/l. 102 (75%-125%)
Selenium 0.500 u ND D511 mg/L 102 {T5%-125%)
Silver 0500 BU ND B 0.512 mg/L 102 (75%-125%)
QU1200296654 86610010 SDILT !
Arseaic 782 U ND wl NA 08/16/32 18:28 -
Barium B i02 RS 1.7 ug/l. 817
Cadmium s 0843 U ND vl  NA
Chromium B) 353 BRI 1.14 ug/l. 611
Lead BJ 272 B! 2165 ugh 395
Selenium U ND U ND ug/L NA
Silver BU ND BY ND ug/l. NA
Metals Analysis-Mercury Feders)
Baich 198713
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QC Summary

Workorder: 66197

Page 20f 2

Parmpame NOM Sample Qual QC Units  RPD%___ REC%__ Range Anlt  Date Time

Metals Aralysk-Mercury Federal

Bach 198713

Mercury U NP U ND mgll,. NA (+-0.0002) NORL  09/05/0217:17 .
QC1200293699 Lcs

MWercury 0.002 0.0021 mg/L 105 (BO%-120%) 09/05/02 17:11 .
QC1200293655  MB ‘

Mescury u ND mg/l. 0905702 17-09 -
QCI200203668 6628007 MS

Mescury 0.002 U ND C.00217 mg/L, 08 (73%-125%) 09/05/02 17:19

Notes: '

RER is calculated at the 95% confidence Jevel (2-sigma).
The Qualifiers in this report are defined as follows:
*  Recovery or ®KPD not within acceptance limits end/or spike amount not compatible with the sample or the duplicate RPD's are not applicable where o
Indicales analyle is @ surrogate compoynd.
The snalyte was found in the blank above the effective MDL.
Holding time was exceeded ‘
Estimated value, the analyze concsutration fel] above the effective MDL and befow the effective PQL
The response between the confirmation coliton and the primary column is >40%D
The analyts was enslyzed for bat not detected below this concenteation. For Organic and Inorganic analytes the result is less than tha effective MDL. ]
Presumplive evidenss that the inalyie is not preseni. Please see narrative for further informasion.
Presumptive evidence that the analyte is not present. Please see nacrative for further infromation.
Uncertzin identification for garmma spectroscopy.

EaT T =l < - I -

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by a factor of 4 or more.

* The Relalive Percent Eifferonce (RPD) obtained from the sample duplicate (DUP) is evaluated against the: scceptence criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In ceses where either the sample or duplicate valoe is less than 5X che R1, & control limit of +/-

the  RL is used io evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

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

Renort Date: September £9, 2002

Cllent ; Saadia National Laborstories ' Page lof 2
MS.0756
P.O. Box SE00
Altmquerque, New Mexico
Contact: Pamela M. Puigsant
‘Workorder: 66195
Parmname NOM Sample Qual QC Units RPD% REC% Range  Anist Date Time
Metals Analycls-JCP Federal
Bach 189132
QC1200294758 66195002 DUP
Arsenic " 259 254 mgkg 2 © {(0%-20%) BAS (9M602 02:50
Barium 183 105 mghkg  54* (0%-20%)
Cadmium 0.168 i - 0131 mghkg N/A * {+/-0500)
Chromivm 6.38 6.34 mglkg 1 {0%-20%)
Lead 3.44 351 mg/kg 2 (0%-20%)
Seleniam ND U ND mpkg NA (+1-0.500)
Silver ND U ND mpkg NA {+/-0.500) -
QC1200284761 s
i 132 135 me'kg 102 ({74%-126%) 09/06/02 02:41
Bagum 781 2 mg/kg 101 (T1%~-123%)
Cadmium 515 528 mplkg 102 (77%-123%)
Chromivm 142 i48 mg'kg W (30%-120%)
Lzad 529 523 mg/kg 9% (75%-125%)
Seleniom 80.9 5.6 mgkg 108 (71%-120%)
Silver 125 135 mglkg 108 (52%-148%)
QC1200294757 MB
Arsenjc U ND mglkg 09/06/G2 02:34
Barium u ND mg/kg
Cadmium U ND meg/kg
Cheominm U ND mg/kg
Lead U ND mg/kg
Selenium U ND mglkg
Silver U ND merkg
Q1200294760 65195002 MS .
Arsenic 248 259 260 mg/kg 95 (15%-125%) 09/06M2 03:05
Barium 248 183 200 mglip NIA  {75%-125%)
Cadmigm 248 0.108 32 mg/kg 94 (75%-125%)
Chromum 248 638 . 31 mghe 100 {75%-125%)
Lead 24.8 344 26.9 mg/kg 95  (75%-125%)
Selenium 248 ND 228 mp/kg 92 (75%-125%)
Silver 24 ND 42 mghg 98 (75%-125%)
QCI200294759 66195002 SDILT
Arsenic 26.4 I 3z u/. 277 09/06/02 02:53
Barium 1860 375 w654
Cadmium 110 U ND ugl NA
Chromiom 65.1 135 wgll 331
Lead 150 6.45 wgl 745
Selenium ND U ND gl NA
Silver ND U ND wgl N/A
Metak Analysis-Mercury Federal
Bach 199286

. QCI200295328 66195002 DUP

9
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QC Summary

Workorder: 66195

Page 2of 2

Parmname NOM Sample Qual QC__ Units RPD% REC%, Range Auis{  Dafe Time
Metals Analysis-Mercury Feders]

Bach 199386

Meccury I 000106 U ND  mpky MNA {+-0.00003) NOR1 09712402 11:24
QCI200295310 LCS ’

Mercury 4.50 _ 354 mghg 9 (63%-132%) 09/12/02 11:20
QCI200295327  MB

Mercury u ND mg/fkg 0%/12/02 11:18
QC1200295325 66195002 MS

Mercury 00884 1 0.00106 0004  mpkg 104 (75%-125%) 09/12402 11:26
Notes:

RER is calculated at the 95% confidence lavel {2-sigma).
The Qualifiers in this report are defined as follows:
*  Recovery or %RPD not within acceptance limits and/or spike amount not comparble with the sample or the duplicate RPIYs are not applicable wheee 1
Indicates analyte is a surrogate compound.
The malyie was found in the blank above the effective MDL.
Holding time wns excecded
Estimated value, the analyte concestration fell above the effective MDL, and below the effective PQL.
The response betwaen the confirmation columnn 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 legs than the effective MDL. |
Presureptive cvidence that the analyte is not present, Pleasc see namative for further information,
Presumptive cvidence that the analyte is oot present. Please see namative for furtber infromatioa.
Uncertsin identification for gamma spectzoscopy.

*
*

wHHRCN - aOw

N/A indicazes that spike recovery limils do not apply when sample cooceatration exceeds spike conc. by a factor of 4 or more.
* The Relative Percent Diffcrence (RPD) obtained from the sample duplicate (DUP) is eveluated against lhe accepience criteria when the sample is greater than

five \imes (5X) the contract required detzction Jimic (RL). In cases where cilher the sample or duplicate valuc is less than $X the RL, a coatrol imit of +/-
the RL is used to pvaluate the DUP result. :

For PS, PSD, and SDILT results, the valves listed are the measured amounts, not [inal conceptrations.

‘Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC sundard 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 Number:

Sample Analvsis

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

9012A:

Sample ID
66189021
66189022
66189023
66189024
66189025
66189026
66189027
66189028
66183029
66189030
66189031
66189032
66189033

Total Cyanide
SW846 90124
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
059700-002
059701-002
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66189034 059702-002

66189035 059703-002
66189036 059705-002
66189037 059706-002
66189038 059707-002
66189039 055708-002
66189040 059709-002
1200292306 . MB for batch 197852
1200292307 DUP of 66185028
1200292308 DUP of 66189029
1200292309 MS of 66185028
1200292310 MS of 66139029
1200292311 LCS for batch 197852
1200292312 LCS for batch 197852

SOP Reference

Procedurs(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 instrament was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the Tequired 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
Limits.

Laboratery Control Sample Recovery

The recoveries for the Jaboratory control samples were within the required acceptance limits. The
solid LCS (1200292312) was within manufacturer’s limits,

Quality Control
The following samples were designated for Quality Control: 66189028, 66189029.

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 RPI)s are not applicable.

Technical Information:

GEL assigns holding times based ou the date and time of sample collection. Thase holding times
expressed in bours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
Ali samaples 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 Reports

No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.
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Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

Hexavalent Chromium
SWB846 7196A

SW846 3060A

198031

198030

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

7196A:

Sample ID
66189021
66189022
66180023
66189024
66189025
66189026
66189027
66189028
66189029
66189030
66189031
66189032
66189033
66189034
66189035
1200292711
1200292712

Client ID
059691-002
059692-002
059693-002
059694-002
059695-002

- 059696-002
059697-002
059698-002

- 059699-002
059641-002
059642-002
059700-002
059701-002
059702-002
059703-002
MB for batch 198031
DUP of 66189021
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1200292713 DUP of 66185029
1200292714 MS of 66189021
1200252715 MS of 66189029
1200292716 LCS for batch 198031

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Bngineering 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 hstcd
in this "Method/Analysis Information” section.

Calibration Infoermation:
The instrument used in this analysis was the following: Milton Ray Spectrophotoreter 200

Initia] Calibration
The instrument was properly calibrated.

Calibration Yerification 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 samples were designated for Quality Control: 66189021, 66189029.

Sample Spike Recovery
The spike recoveries for this sample set were within the required acceptance limits.
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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 Alphal.ims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times

- All samaples from this sample group were analyzed within the required holding time for this
method.

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

Sample Dilutions
No samples in this sample group required dilutions.

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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b Method/Analysis Information

Procedure; Hexavalent Chromium
Analytical Method: SWB846 7196A
Prep Method: SW846 3060A

Analytical Batch Number: 198034
Prep Batch Number: 198032

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SWg46

_7196A: .
Sample ID Client ID
66189036 059705-002
66189037 059706-002
66189038  059707-002
T 66189039 059708-002
\ﬁ N 66189040 059709-002
120022717  MB for batch 198034
1200292718 DUP of 66189036
1200292719  MS of 66189036
1200292720  LCS for batch 198034
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) {SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-044 REV 4.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information” section.
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Calibration Information:

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200

Initial Calibration

. The instrament was propeily calibrated.

Calibration Verification Information
All calibration verification standards were within the required Limits.

Quality Control (QC) Information:

Blank Acceptance
The metbod 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 66189036 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 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 sampie 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/Auvalytical Method Verification
Al procedures were performed as stated in the SOP.,
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Sample Dilutions
No samgples in this sample group required dilutjons.
Miscellaneous Information:

Nonconformance Reports
NCR #4173 was written for this sample batch.

Additional Comments
Sample 66189040 was turbid (medium brown color).

QO mmernts

* 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

namnative.
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: /@ 4—//‘4-\.) Date: g[zq/a;
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General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 66189-1

‘Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:
Prep Batch Number:

Sample Analysis

Hexavalent Chromium
SW846 7196A

SW846 3060A

198034 .

198032

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

T196A:

Sample ID
U 66195002
1200292717
1200292718
1200292719
1200292720

SOP Reference

Client ID
059710-002

MB for batch 198034
DUP of 66189036
MS of 66189036
LCS for batch 198034

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 parrative has been analyzed in accordance with GL-GC-E-044 REV 4,

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Aralysis 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 limits.

Quality Control (QC) Information:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
lirnits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 66189036.

Sample Spike Recovery

The matrix spike for sample 66189036 was outside of the client required limits of 75%-125%;
but, was within GEL SPC limits. The client and PM were notified and th . data was accepted
with an NCR, Sec NCR# 4173,

Sample Duplicate Acceptance

The Relative Percent Difference between the sample and duphcale 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 samples 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
Analytical Method: SW8469012A
Prep Method: - SW3a46 9010B Prep

Analytical Batch Number: 198863
Prep Batch Number: 198862

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in SW846
S012A: :

Sample ID Client ID

66195002 059710-002
1200293998 MB for batch 198863
1200293999 LCS for batch 198863
1200294000 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 daia discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above bas been prepared based on technical research and testing condocted 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+
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Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required hrmts

Quality Contro] (QC) Information:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
limits.

Laboratory Control Sample Recovery

The recoveries for the laboratory control samples were within the required acceptance limits. The
solid LCS (1200294 122) was within manufacturer’s limits.

Quality Control
The following SNLS sample was designated for Quality Controk: 66195002,

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 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.

Sample Dilutions

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:

Nonconf fmance 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 reqturcs 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: ({:—’W?’/? Date: ‘i}/ 26"/' ez
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General Chemistry Narrative

Sandia National Labs (SNLS)
SDG 66189-2
Method/Analvsis Information
Procedure: Hexavalent Chrominm
Analytical Method: SWB46 TI96A

Analytical Batch Number: 197692

Sample Apalysis

The following samples were analyzed using the analytical protocol as established in SW246
T196A;

Sample ID 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 nsed in this analysis was the following: Milton Roy Spectrophotometer 200
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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 (OC) Infermation:

Blank Acceptance
The method and calibration blanks associated with this data were within the requucd acceptance
limits.

Laboratory Control Sample Recovery
The recovery for the 1aboratory control sampie was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 66197010.

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
Quanttation 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 AJphaans system by bours. Those holding times
expressed as days expire at midnig’ *t ?n {he day of cxperaUOn

H !
Holding Times SERE
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 Method 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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Methed/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:
Prep Batch Number:

Sample Analysis

Total Cyanide
SW846 9012A
SW346 9010B Prep
199201

199200

The following samples were analyzed using the analytical protocol as established in SW3846

9012A:
Sample ID
66197009
1200294945
1200294946
1200294947
1200294948

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

Client ID
059640-005

MB for batch 199201
LCS for batch 199201
DUP of 66197005
MS of 66197002

this narrative has been analyzed in accordance with GL-GC-E-095 Rev. L.

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 ahalysis was the following: Lachat QuickChem FLA+

Initial Calibration

The instrumnent was properly calibrated.
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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 wnhm the required acceptance
lirnits.

Laboratory Control Sample Recovery :
The recovery for the laboratory control sample was wnhm the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 66197009.

Sample Spike Recovery
The spike recovery for this sample sst was within the required acceptance limits.

Sample Duplicate Acceptance
The values for the sample and duplicate for this sampie group are less than the  Practical

Quantitation Limit (PQL); therefore, the RPD is not applicable.

TYechnical 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 procedurcs 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.

i
1.
bio-
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Comments

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

Review Validation: .
GEL requires all analytical data to be verified by a qualified data validator. In addition, all data

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

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

ot . - ‘
Reviewer: Q // 2_> Date: ﬁ;/n’},/ﬂf
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¥

" Hexavalent Chromium 3} 0073 J 0.0741

QC Summal_']f Report Date: September 20, 2002
Client : Sandia National Laboralories Page 1of 2
MS-¥756

P.O. Box $800

Contacl: Pamela M. Paissant -
‘Waorkorder: 65189

Parmname NOM _ Sample Qual QC _ Units RPD% _REC% __ Range Anist _ Date Time
Rapid Flaw Analysis Federal
Baich 197853

QC1200292307 66189028 DUP

Cyanide, Total J 0.0669 1) ND mp/kg A A . {(+-0.250) ADE 08/30/02 12:15
Q1200292308 66159029 DUP

Cyanide, Total J 0.043 J 0.0445 meg NA ~ (+-0.208) 08730/02 12:17
QCI1200292311  LCS

Cyanide, Total 250 267 me/kg 107 (B1%-125%) 08/30/02 12:03
QC1200292312  LCS '

Cyanide, Total 27 n mgkg 134*  (81%-125%) 08/30/02 12:06
QCl200292306  MHE

Cyanide, Towl U ND  mghke 08/30/02 12:02
QCI00292309 66189028 MS

Cyanide, Total 417 ] 0.0669 4.62 mg/kg 109 (35%-145%) 08/30/02 12:15
QCI1200292310 6189028 MS

Cyanide, Total - 455 T 0.048 507 mg/kg 110 (55%-145%) 08/30/02 12:18

Spectrometric Analysis Fedaral

Batch . 1980131

QCI200292712 46618%021 DUP
Hexavalent Chromium U
QCrio0297713 66189029 DUP

Heaavalent Cromium u ND mghg NA (+/-0.0948)
QC1200292716 LCS

Hcexavalent Chromium 1.00 0.8%0 mg/kg 8% (72%-121%)
Q1200292741 MB

Hexavalent Chramiuro Lif ND mg/kg
QCI200292714 66189021 MS$

Hexavalent Chromium 0.900 i)
QC1200292715 66189029 MS

Hexavalem Chromiom 0,983 L}

Baich 198034

QCI200292718 66189036 DUP

NA (#/-0.0949) BEP1  09/03/02 09:00

5 3
3
#

E

0756  me/kg B4 (49%-130%)

g

0.316 mg/kg B3 (49%-130%)

N/A » (+/-0.0927) BEP1 09/03/02 09:00
QC1200292720  LCS

wghkg
Hexavalent Chromjum 0.941 0.819 mg/kg 87  (N%-121%)
QC12002%2717 MB
Hexavalent Chromium u ND mg/kg
QC12002927)9 56189036 MS
mg/kg

Hexavalent Chromium 0978 ] 0.0713 0.792 74 (49%-130%)

Notes:
RER is calcalated at the 95% confidence level (2-sigma).
The Qualifiers in this report arc defined as follows:

* Recovery or BRPD not within acceptance limits and/or spike amount not compatible with the sampie or the duplicate RPD’s are not applicable where 4

Indicates analyte ia o surrogate cotipound.
B The analyle was found in the blank above the effective MDL.
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QC Summary

Workorder: 66189

Page 20l 2
Parmname NOM SwepleQual QC_ Units RPD% REC% _ Range Auist  Date Time
H  Holding time was exceeded ’ l
i Extimated value, the analyte concentration fell above the effective MDL and below the effective PQL
P The response berween the confiration column and the primary colurmn is >40%D , '
U The analyte was analyzed for but not detected below this concentration. For Orgauic and Inorganic analytes the gesult is fess thap the effective MDL. )
X Presumptive cvidence that the analyte is not prcsent. Please sco narrative for funher information.
X Prcsumptive evidence that the analyle is not present. Please scc narmative for further infromaton.
X Uncenain identification for gonmma spectroscopy.

N/A indicates that spike recovery limits do not apply when sample concentration excecds spike cone. by a factor of 4 or more:
A The Relativc Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the scoeptence critcria when the sampls is greater than

the

five times (5X) the comtract required detection limit (RL). In cases where either the sample or duplicate valuc is Jess than SX the RL, a controt limit of +/-
RL is vsed to evainate the DUP result

For PS PSD, and SDILT results, the values listed are the measured amounts, oot final concentrations.

‘Where the analytical method has been performed under NELAP certification, the analysis has met &l of the
requirements of the NELAC standard unless qualified on the QC Summary.
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QC S h Renort Date: September 13, 2002
Client : Sandia National Laboratories Pase 1of 2
MS-0756 .
P.O. Bax 5800
Albuguerque, New Mexico
Conlact: Pamela M. Puissant

Workorder: 66197

Farmname NOM Sample Qual QcC Upits RPD% _REC%. Range Anist Date Time

Rapid Flow Anaiysi Federat
Baich 199201

QCI200294947 66197009 DUP

Cyanide, Totz] ) U ND U ND mgll N/A (+/-0.005) ADF 09/05/02 14:21
QCI200294946  LCS

Cyanids, Tocal 0050 - 0.0526 mg/l 105 (50%-110%) 09/05K2 14:19
QC1200294%45 MB

Cyanide, Towl ] ND my/L _
QC1200294548 66197009 MS

Cyanide, Total 0100 U ND 0.0947 mg/L 95  (72%-133%) 09/05/02 14:22

Spectromesric Analysis Federal :

Baxch 197652 !

QCI200291916 66197010 DUP '

Hexavalent Chromium HU ND HU ND mgl N/A (+/-0.010) VH! 08/28/02 17:45
QCI200291918  LCS

Hexavalent Chromium 0.100 0.107 mg/L 107 (R9%-110%)
QCI20091915 MB

Hexavalent Chromium : u ND g/l
QCI200791917 66197010 PS

Hexavalent Chromium 0.100  HU ND H 0.119 mg/L 118 (B0%-122%)

Notes:

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

*

09/05/02 14:18

Recovery or %RPD pot within acceptance limits and/or spike amount not compatible with the sample oz the duplicate RPD's are not applicable where ¢
Indicates analyte is & surrogate compound.
The analyte was found in the blank abave the ¢ffective MDL.
Helding time was exceeded
. Estimated value, the analyte concentration fell above the effective MDL and below tha effective PQL
The response: between the confirmation cojuma and the primary column is >40%D
The analyte was annlyzed for but not detected befow this concentration. For Grganic and Inorganic analytes the resuit is less than the effective MDL.
Presumptive evidence that the snalyte is not present. Please see narative for further information.
Presumptive evidence that the analyte is not present. Please sce narrative for further infromation,
Uncertain identification for gamma spectroscopy. '

E I T B = B -
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OC Summary

Workorder: 66197 Page 20f 2

Parmname NOM Samyple  Qual QC Units RPD% REC%' Range Anlst Date Thme
N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. 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 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 RL, a control limit of +/-
the RL is used to evaluate the DUP result, '

For PS, PSD, and SDILT results, the values listed are the measured amouats, not final concentrations. '

Where the analytical method has beea performed under NELAP centification, the analysis has met all of the
requirements of the NELAC standacd unless gualified on the QC Summary.
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QC Summary

Client : Sandia National Labaratories Report D'“'s?:: ',";',2:' 002
MS-0756 '
P.O.Box 5300
Albuguerque, New Mexico

Contact: Pamela M. Puissant

Workerder: 66195

Parmname NOM Sample Qual oC Units RPD%__ REC% _ Range Aplst _ Date Time
Rapid Flew Analyzis Federal ’
Batch 198563

QC1200254000 66195002 DUP

Cyanide, Total . u ND U ND  mghkg Na © (+/0278) ADF 09/04/02 07:15
QC 1200293959 LCS

Cyanide, Total 2.50 265 mgkg 106 (81%-125%) 09/04/02 07:04
QCi100294122  LCS ’

Cyaaide, Total 77 . 386 mgfkg 139%  (8i%-123%) 09/04/02 07:08
QCi200293958 MB .

Cyanide, Towal u ND mgrkg ' £9/04/02 07,03
QC1200194001 66195002 MS

Cyanide, Total 556 u ND 511 ragfkg 92 (55%-145%) 09/04/02 GT:16
Spectremctric Analysis Federal
Barch 198034

QCI200292713 65185036 DUP

Hexavalen Chrominm ! 00783 3 00741 wgky A A /-0.0927) BEP1  09/03/02 09:00
QCI20029I720 1S '

Hexavatent Chromium 0.941 0B1Y  mpig B7 . (72%-121%)
QTI1200292717 MB .
Hexavalent Chromiym ‘ u ND mg'kg

QCI20029ZT19 65189036 MS '
Hexavalent Chromium 0.978 ¥ 00713 0.792 mglkg 74 (49%-130%)
Notes:
RER iz calculated at the 95% confidence level (2-sigma).
The Qualifiers in this report are defined os follows:

Recovery of BRPD not within acceplance limits and/or spike amount not compatible with the sample or the duplicats RPD's are not applicable where
Indicatcs analyte is a surogate compound.

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

Helding time was exceeded

Estimated value, the gnal yle concentration fell above the effective MDL. and below the effective PQL

The respunse beiween the confirmation column and the primary column is >40%D

The analyte was analyzed for but not dewected below this concentration. For Organic and Inorganit analytes the resuit is less than the effective MDL. )
Presumptive ¢vidence that b analyte is mot present. Please see parrative for further information.

Presumptive evidence that the analyte is not present. Please sce parrative for further infromation.

Uncerain identification for gamma spectroscopy.

*
»

=
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QC Summary

Panmname ""NoMm Sampie Crual QcC 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 factor of 4 or more.
* The Relative Percent Difference (RPD) obtained from the sample duplicats (DUP) is evaluated against the acteptence criteria when the sample is greater than
five times (5X) the contract requited detection limit (RL). In cases whese either the sample or duplicate value is less than 5X the RL, a control Limit of +/-
the  RL isused to evaluate the DUP result ’
For PS, PSD, and SDILT results, the values listed are the mezasored amounts, not final concentrations.

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

mshan
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Radiochemistry Case Narrative
Sandia National Labs (SNLS)
Workorder 66189

Method/A nalysis Information
Batch Number: 198936 o
Procedure: , Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 900.0

Sample ID Client ID

66189021 059691002

66189022 059692-002

66189023 059693-002

66189024 059694-002

66185025 059695-002

66189026 059656-002

66189027 059697-002

66189028 059698-002

66189029 059659-002

66189030 (5964 1-002

65189031 059642-002

66189032 059700-002

66189033 059701-002

66189034 059702-002

66189035 059703-002

66189036 059705-002

66182037 059706-002

66189038  059707-002

66180039 059708-002

66189040 059709-002

1200294348 MB for batch 198986

1200294349 059691-002(6618%2021 DUP)

1200294350 059691-002{6618902I MS)

1200294351 035969 1-002(66189021MSD)

1200294352 LCS for batch {98986
SOP Reference

Procedurs(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-Q01 REV.6.

Calibration Information:

Calibration Information

All initial and continuing calibration requirements have been met. The initial calibration was performed on
June 13, 2002.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standasds.

Quality Control (QC) Information:
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Blank Information
The blank velume is representative-of the sample volume(s} in this batch,

Designated QC
The following sample(s) was used for QC: 661 89021,

QC Information
Al of the QC samples met the required acceptance limits,

Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Sampics 6618902) and 1200294349 were recounted due to high alpha duplicate relative error ratio.

Gross Alpha/Beta Preparal:lon Information

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuale due to moisture
ubsorption, To miaimize this interference, the salis are converted Lo oxides by heating the sample ynder a flame
until a dull red color is obtained. The conversion o oxides stabilizes the sample weight and ensures that proper
alpha/beia efficiencies are assigned for cach sample. Volatile radioisolopes of carbon, hydrogen, technetium,
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 befare being flamed. After flaming, the planchet was counted for
alpha activity. This sequence causes the alpha count run data 1o record over the beta count run data in AlphaLims,
therefore only the alpha count data will appear on the instrument runlog. '

iscellaneon tion:

NCR Documentation
No NCR were gencrated for the preparation or analysis of this sample set.

ménts

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
1equirements of the NELAC standard unless otherwise noted in the analytical case namrative.

Review Validation:

GEL requires all analytical data to be verified by 2 qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will reccive 2 third level validgtion upon campletion of the data package.
The following data validator verified the information presented in this case narrative:

Reviewer: ()\4 W Date; {g&gm_l—-—
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Radiochemistry Case Narrative

Sandia National Labs (SNLS)
Workarder 66195
Method/Analysis Information
Batch Number: 200142
Procedure; Determinalion of Gross Alpha And Gross Non-Volatile 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 059710-002(66195002MS)
1200297100 059710-002(66195002MSD)
1200297101 LCS for batch 200142
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-00! REV.6.

Calibration Information;
Calibration Information :

Allinitial and continuing calibration requirements have been met. The initial calibration was performed on
June 13, 2002.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used befcre the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

i ptrol formation:

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

Designated QC
The following sample(s) was used for QC: 66/95602.

QC Information
All of the QC samples met the required acceptance limits.

T icai Infi tion:

Holding Time .
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation criteria have been met for these analyses,

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis,
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Gross Alpha/Beta Preparation Information

High hygroscopic sait content in evaporated samples can cause the sample mass to flucruate due to moisrure
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame
vnti] a dutl red color is obtained. The conversion to oxides stabilizes the sample weigiit and ensures that peoper
alpha/beta efficiencies are assigned for each sample. Volatile radicisotopes of carbon, hydrogen, technetium,
‘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. Afier flaming, the planchet was counted for
alpha activity. This sequence causes the alpha count run data to record aver the beta count run data in Alphalims,
therefore onty the alpha count data will appear on the instrument runlog.

neous 4 L H

NCR Documentation _
No NCR were generated for the preparation or analysis of this sample set.

Qualifier information
Manual qualifiers were not required.

ments
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 natrative.

Review Validation;
GEL requires all analytical data to be verificd by a qualified data validstor. 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 valldator verified the informaation presented in this case narrative:

Reviewer: *}L- M ‘ Date: 9‘1"&9%
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Radiochemistry Case Narrative

Sandia National Labs (SNLS)
SDG 66189-2
Method/Analysis Information
Batch Number: 198970
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 900.0
Sample 1D Client 1D
66197012 - 059640-008
1200294292 MB for batch 198970
1200294293 - : 059540-008(65919003DUP)
1200294294 059540-008(6591 9003MS)
1200294295 059540-008(659 19003MSD)
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.

ti tion:
Calibration Information

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

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

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

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

Designated QC
The following sample(s) was used for QC: 65979003. Qc sample is from Snls.

QC Information
All of the QC samples met the reqmred acceptance limits.

Technical lnformntion:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation critetia have been met for these analyses.

Sample Re-prep/Re-analysis
Samples 1200294294, 1200294295 and 1200294296 were recounted due to high alpha recovery.
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Gross Alpha/Beta Preparation Information

High hygroscopic salt content in cvaporated sarnples can cause the sample mass to Auctuate duc to moisture
absorplion. To minimize this interfercncs, the salts are converted to oxides by heating the sample under a flame
until & dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alpha/beta efficiencies are assigned for cach sample, Volatile radioisotopes of carbon, hydrogen, technetium,
polonium and cesium may be lost during sample heating, especially to a duil red heat. Far this sample set, the
prepared planchet was counted for beta activity before being flamed. After fluming, the planchet was counted for
alpha activity. This sequence causes the alpha count ron data ta record over the beta count tun data in AlphaLims,
therefore only the alpha count data will appear on the instrument runlog.

neons mation;

NCR Documentstion
No NCR were generated for the preparation or analysts of this sample set.

Comments
‘Where the analytical mothod has been performed under NELAP certification, the analysis has met all of the
requircments of the NELAC standard uoless otherwise noted in the analytical case narrative.

Review Vatidation:

GEL requircs all analytical data to be verified by a qualified data validator, Tn addition, alf data designated for CLP
or CLP-like packaging will receive n third level vatidation upon completion of the data package.

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

reviomer, AL VTR DR b All0[02

1317



RADIOCHEMISTRY
QUALITY
CONTROL
SUMMARY

422



GENERAL ENGINEERING LABORATORIES -

PO Box 30712 * Charleston, SC 20417 * 2040 Savage Road * 28407
{843) 556-3171 * Fax {343) 766-1 178

e Peimed on Rocyried Pagce,

- < Meeting today’s needs with a vision for fomorrow.
W &
C Summa ) :
Clhent ¢ Sandla National Laborateries Revort Daic: s;*ml d];' 2002
ME-075%
P.0O. Box 5508 .
ARaguerque, Now Mexiea
Contage: Paaspln M. Prisaant
Workordsr: G413
Farmoame NOM Sawple Qual  OC _ Umis WER _ REC% _ Eauge Awbi Dwic Tame
Gravimetric Sollds
T Bakd 197303
QCI200252209 66189021 DUP
i 145 338 PRICEIR 200« [0F-24%) MLA 0903002 1503
Rad Gas Flow
Bakch 198986
QTIANTE 655000 DUP oo
Alpba 147 239 pCilg 0633 (06F-70%) HOG 1 0916002 16:3)
Unewrts w513 w647
. ™U: 534 9.1%
Betw 2Le z32 pCig 0714 0% -20%3
Uncery +H-1.80 +-1.43
TPL: Lag 1.93
QCI20020403) LCs P
Algha 989 9.50 peig 100 (F5F-12%0; QWML 13:41
. Uncere: w1 51
TRU: L
B w7 41,) pCig b8 [IS%-125%)
Uncert w2 AT
TPU: 2466
QC110054348 MB
Alpha U 01 pCig 0o 4/02 12:52
Uncen: +0.2)3
TM: a.214
Beta U -00040 pCilg
Unearc +10.168
. TPU: 0.168
QUIZN0IMIS0 56185071 MY
" Alpha, 933 147 1?2 Py 118 (75%L25%) QUIBOL 13:41
Uncert: +-5.13 195 '
TP 5.34 8
Beta 375 210 354 pCiig B9 (15%-125%)
Uncen: +~[ 50 H-25
TPU: N - 243
QCIZONTMIST 6619902} MSD
Alpha 919 147 134 pCilg 111
Uptert: whS.13 +-208
TPU: s34 n3
Bea 394 7.0 W g 94
Uncert: +~120 2L
TP 1.88 260
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e, |
3 GENERAL ENGIN | SRING LABORATORIES
g : Meeting todays needs with a vision Jor tomornow.

QC Summary

. i Page 30f 2
Pasmname NOM _Sample Qual QC  Unis RER  KEC% _ Range Anlst  Date Time

Thhe Qualifiers In this report are definad as foliows:

K o= oW

Rmmyot%mnolwﬂmwcepmcelmm!lorqrhmmuwnuemmmemkmmeduﬂmnmmwwmbhwbue
the conceawration falls below the effective PQL.

Indicuses sgalyte is & suirogate compound,

' mmwﬂfmndmtbebhnkabovelhncﬂndweHDL

Holdiog time was excaeded

Estimarad value, the asalyts concentration fell above the effective MDY, and belnw the cffective PQL

The response berween the confinmtion columa aod the primary colim is >40%D -

The nnalyte was saalyzed for bui not decected below this concenwation. For Organic and Inctganic analytes the tesult is less thap the effoutive MDL.
For owdincheraical analyses the resielt is iess than the Dedision Level -

Presumprtive evidence that the analyte is not presenl. Please see nuzative for farther information.

Presumptive evidence that the snalyie is not present. Please sec asrrative for furiber infromation.

Uncormin idendfication for gemme Xpecuroscopy.

N/A indicales that Bpike recovery Simits do aot apply when sample concentration cxcocds spike conc. by a factor of 4 or more.

* The Relative Perceat Difference {(RPD) obiained From che sample duplicate [TUP) i5 evaluuied against the accaptence criletia when the
simple Is grepier than five tmes (5X) the coniracl required detection limit (RL). In cases where sither the sunple or duplicate value 7y
Yes5 than 5X the RL. a control limwit of +/- the RL is used (@ svulaate the DUP resule.

For PS. PSD, and SDILT results, the vatues listan are the measursd amounts. ol fina! concentrarrons.

Where the analylical method has been performed under NELAP eertification, the analysis has met all of the
requirements of the NELAC siandard unless qualified on the QC Summary,

PO Box 30712 « Charleston, 5C 29417 « 2040 Savage Road * 29407
(843) 556-8171 * Fax (843) 766-1178
Q Primsad on Kocycled Papet.
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@ENGIN% _

The Qualificrs in this report are defined a1 folhws

*  Recovery or BRPD not within acceptance limits andior spile mmount not
the concantration Talls below the effecuve POL.

" Indicae analyic is & surrogaic compound.
B The analyee was found in the blank above the effective MDL.

P O Box 367

{843} 556-8171 + Fax (843} 766.1178

ﬁmmuwmm

12 » Charleston, SC 25417 » 2040 Savage Road ¢+ 28407

e AN *
§ + GENERAL ENGINEERING LABORATORIES
4 U Meeiing today § needs with o vision for temarrov.
.
from®
OC Summary
Cliant : Sandia National Laborataries nmnnmsmx:,m
MS-#756
P.0. Box S500 )
Alboguerque, New Mexice
Contact: * Pampela M. Pulssant
Workerder: 66147
Parmname NOM Sawmphe Quai Q€ Unity RER  BECX _ Rangs Awit _ Dwie Timc
Bad Gaa Flow ’
Buch 196970
QCLD 5919001 DUP )
Alpkz 100 137 poIL 0562 {O%-20%) HOB1  DOV1042 01:17
Uncert: w279 +311
TPU: 235 355
Beta 106 109 pClL. 00835 {09200)
Uncerc +13.9 +-W0
TP 195 200
QCIZNZdTS LS
Alpbe 9.89 2.1 paiL 93 (75%-125%) 0910402 0717
Uncert: +/-1.68
TPU: 192
Be 39.7 423 pCWL 106 (19%-125%)
. Unecert w237
TPU: 240
QCI200294292 MB : '
Alphs L 0.0348 pCiL O%10/02 01:17
Uncert +-0.0704
TP 0.0705
Bets ] 00992 pGiL
Vpcere w0074
TPU: 00774
QCLI0M4I94 65919003 M5
Alpba 1980 100 2450 pCiL 120 (75%-125%) DS 0717
Uncer: +-77.9 +~41¢
TPU: »o o
Beu 950 106 9230 pCVL IS {75%115%)
Uncxrt: +-199 +H-495
TPU: 195 49
QCI200294293 65919003 MSD
1930 100 2530 pCiL 124 (75%-125%)
Uncert: 279 H4TT
TPU: 2% 475
Beta 7950 106 8560 pGis. 106 {75%-125%)
Uneerc +-19.9 +/-480
™U: 199 439
Notes:

compaible with the samle or the duglisttc RPD's are not appiicabe whers

425
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GENERAL ENGINEERING LABORATORIES
Meeting todayy needs witk a vision jor tomorrow,

QC Summary
Page 24 2

NOM “Sempie Qual QC__Umits RER __REC% _ Mange Anlst__ Dsic Timme

HoMing iz was exceeded
Estimated value, the anulyte concentration fall above the effective MDL tnd below the effective PQL
The retponse berween the confinmation colunns 4nd the primary column is >40BD

H
J
P
U The malyse was snalyzed for but sot detected bekow this concentration. For Organic und hnorganic analytes the result js Jest than the effective MDL.
For radiochemicat analytes the resull is fess than the Decision Lavel . .

X- ' Presmplive svidnoe thatthe analyte is noe pressac. Plasss cee narative for further information,

X Proumptive evideuce that the analyte ix not present. Plaase ¢o¢ tatrative For Furthsr infromation.

X Uncortain idewrification for gumma spectroscopy.

N/A indicates that spike recovery Timits do not apply when satnple concentmtion exceeds spike cone. by 2 factor of 4 or mon:.

# The Relstive Percens Difforence (RPD) obained from the sample duplicsee (DLP) is evalaatad sgaiost the acorprence critcria when the
samypie is preator than five times {SX) the conaact required detection fimit (RL). [n cases wiwere sither te sample of duplicate value is
Jess than 5X e RL. w conool Benit of #-the  RL 38 used to evalvare the DUP resull. _

For PS, PSD, and SDILT resubts, the values listed are the metvured amevats, uot Rnal concenrations.

Where the analylical methud has been performed under NELAP certification, the avalytis has met all of the
requiraments of the NELAC staadard unless qualified on the QC Summary. 1

P O Box 30712 » Charleston, SC 29417 » 2040 Savage Road = 20407 -
{843) S56-B171 » Fax (843) 766-1178

ﬁHnulmlchedPﬂp«- 425



M e, o '
g % GENERAL ENGINEERING LABORATORIES - o
-~ g "7 Meeting todays naeds with a vision for fomoryom -
T ) ¢ , S

tromt®

Summa .
Cliemé: ' ::;:::lmlabunwﬁf R‘mn"s;fm?'m]
E.0. Box 5300

Aluquergee, New Mexica
Contact: Pumela M, Puissant

Warksrder: 5195

Pumugme ) NOM Sample Qual OC Taks RER RECY_ __ Range Auiv _ Dais Thow

Gravimetrde Salids
Batch 15Tex
QL2002 2209 610802 DN
Maixtare . - 355 338 paeemt  20° (0%-24%) MLA 09003702 15:03
Rl GuFlgw
Baach 200842
QCIMES98 46195002 DUP. :
Alpba : . 1%3 208 pCily 0271 {0%-20%) 151 09/18/02 01:56
Uncoat: +1-2.30 Wa2.4)
TPU: 1n 8
Bota 08 . 05 pCilg 0.0654 (0%%-208)
Uncent: . w154 w216 )
TP 212 2
QOIX29TL0L LCS
Alpha, 589 104 pCvg 104 (75%—125%) 09/1%/02 09:53
Unecer: +-1.10
TPU: 1.4
Beta 38.7 422 pClg 106 (19%-125%)
Uncare: +2.58
TPU: 3.07
QCI200297097 MB ’
Al . u 0.025) pCvg
Uncert: R BH
™ G145
Beta U 3.0009 Oy
Uncer: +0.139
TH: 0.13%
QC1200207009 68195007 M3 )
Alpha 9.9 183 973 pCig B (IS 25%)
Uneerr: +H-130 +-133 i
TPU: 271 145 . .
Beta 390 20.8 g pCig 95 (75%129%)
Unesxt: +-1.94 244
TPO: 12 277
QCLN097100 46195002 MSTY !
Alpha 95} 193 84.0 pCig L2
Uncere ++2.30 +-13.0
TP nm 138
Beta , - 203 380 FCifg %4
Urcert: +/.1.94 -39
TPU: 12 29)

P O Box 30712 » Charieston, SC 20417 « 2040 Savage Road * 29407
(843) 556-8171 * Fax (843) 765-1178
Prined on Kecycied FPapar, 42 7
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f- 0 ' < . X
«f % GENERAL ENGINEERING LABORATORIES :
% Meeting today s meeds with a vision for tomorrow. )

f
"4 rol\"'
QC Summary
Workorder: (11111 Page 24f 2
Parmnscae NOM Sarmple Qual QC__Units RER  REC% _ Range Anlsc_ Dare Time

Notes: .
The Quliﬁm in thig report are dafined ac fallows:

. lmmyu%mmmh-:mtanmhmuand!nrsphmnumpdbkmmesnmpleormedupluckrvlmmnpp]mhlewhqe
the soncentration falls below the effective PQL.
Indicates snalyte is @ marogate compovmd.

The snnlyte was found in the blank sbave the effective MDL. )
Holding time was excecded : !
Eumbdvnlm,Ihumdybmnuzhm&uabovcthccﬁ'mwlmludbalwthecﬂmPQL
mgmmhmhﬂhmdmdhmwhnnhw ;
The apslyte was sealfyred For but rot d d below this ion. For Organic and Inocganie wnalytes the reswlt i less than tha effective MDL.
* ¥or mdinchernjca) atalyies fhe resalt iy less than the Decision Level - :

Presmaptive evidence that the analyle is not preseat. Piease seo narrative for further information.

Presumptive evidents that the anzlyte is not present. Mleasa xec narrssive for fucther inffamation.
Ummidenﬁﬁelﬁulprmspﬂmopy.

HHH W xw g

N/A indicates that spike recovery imits do nae spply when sample concamitration exceeds spike conc. by a factor of 4 or more.

A The Relative Percent Differenca (RPD) obtzined from the sample duplicse (DUP) is evajusted aguinst the acceptence criteria when the
sample iy greater than five times (5X) the contract required detecticn Yimit (RL). In cases mnllmar&c-mylewdupllnuwhxh
Jess thaa SX the RL, 2 contral kmit of +/~the  RL is used to cvaluate the DUP resalt.

Fox PS, PSD, axd SDILT resulls, the values listed are the measured amounts, not final concentrations,

Whace the saalytical method has been performed under NELAP certification, the lmlymhumetall of the
requirements of the NELAC standard unless qualified on the QC Surnmary. ]

P O Box 30712 * Charleston, SC 29417 * 2040 Savage Road * 29407
(843) 556-8171 * Fax (343) 766-1178
3 Prioecd on Recycicd Papec. . 428
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[TEET LT FTEEEEEEEL SR SRR SRS S EELAES S A S S A R AR SR d SRR RS E R REEREREREEEEEEEEREES,]

* Sandia National Lakoratories *
* Radiation Protection Sample Diagnostics Program *
4:17:17 AM *

8/28/02
R R R R R S T R T R T E R T T T T

*
/lfﬁl/ Reviewed by:

2 *
N ﬁ#?ﬁ/%?i***********

SANDERS M (€135)
059641-0G3
20119120

* Analyzed by:
Ahkkhkhkdhkdkhkhkdrhkkhik
Customer
Customer Sample ID
Lab Sample ID

6643/1079-DF1-BH1-11-8
811.300 gram

Sample Description
Sample Quantity

Sample Date/Time 8/22/02 2:10:00 PM
Acquire Start Date/Time 8/28/02 2:37:03 AM
Detector Name LABQ1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
LR R R R R EEEEEEEEEARR LR SRR SR EE R RS SRR RS AR R RS R R R R R AR R R R EREE RS X SRR REE LR SRS

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

U-238 Not Detected  --------- 4,52E-001
RA-2258 1.45E+000 4.99E-001 £.87E-001
EB-214 5.52E-001 8.98E-002 6.36E-002
~214 4,92E-001 8.65E-002 5.40E-002
\.‘LZlO Not Detected  --------- 8.02E+000
TH-232 6.23E-001 3.02EB-001 1.80E-001
RA-~228 6.95E-001 1.48E-001 1.50E-001
AC-228 , Not Detected  --------- 1.98E-001
TH-228 Nect Detected W --------- 6.72E-001
RA-224 6.70E-001 1.72E-001 8.41E-002
PB~212 5.12E-001 9.21E-002 3.60E-002
BI-212 7.50E-001 2.93BE-001 3.87E-001
TL-208 5.75E-001 1.06E-001 8.15E-002
U-235 Not Detected @ --------- 1.80E-001
TH-231 Not Detected @ --------- 5.30E+00Q0
PA-231 Not Detected @ --------- 1.33E+000
TH-227 Not Detected @ --------- 3.01E-001
RA-223 Not Detected  --------- 1.38E-001
RN-219 Not Detected — --------- 3.46E-001
PB-211 Not Detected @ --------- 7.81E-001
TL-207 Not Detected @ --------- 1.33E+001
AM-241 Not Detected  ---=-=w--- 1.57E-001
PUJ-239 Not Detected @ -=--=------ 3.29E+002
NP-237 Not Detected W --------- 1.70E+9000
PA-233 Not Detected --------- 5.33E-002
- Not Detected R 1.78E-001



[Summary Report] - Sample ID:

i
.

1lide

AG-1048m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
COo-57
C0O-58
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
131
192
0
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-8%
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

“

Activity
{pCi/gram )

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.60E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
BError

- - —

-—— e =

- — e an e e e

—_— o ah - —

—_— i e =

- = -

20119120

MDA

(pCi/gram )

.17E-002
.94E-002
.80E-002
.37E-001
.38E-001
.35E-002
.31E-002
.81lE-0021
.57E-001
.45E-002
.27E-002
.26E-002
.97E-002
.39E-001
.36E-002
.23E-002
.74E-002
.92E-001’
.00E-001
.17E-002
.8eE-002
.06E-002
. 94E-002
.57E-002
.12E-001
. 76E-002
.61E-002
.97E-001
.36E-002
.5SE+001
.70E-001
.67E-001
.98E-002
.66E-001
.64E-001
.82E-002
.99E-002
.62E-002
.48E-002
.61E-001
.84E-001
.54E-001
.21E-002
.08E-001
.75E-002

VDR WOMNHWWINHEOMNANPFROWUWAWNWWUOUORFRROWBNWWANWERFEBDWNDWND b



LR R RS ESEEEEREEEEE LSRR EEES Rl Rl R YRR X R ERERE R BRI R e e T L L e L

P Sandia Naticnal Laboratories *
| Radiation Protection Sample Diagnostics Program *
8/28/02 5:59:35 AM ' *

T hkkkkkhkrr kb rkrhxhxk
*

. *
* Analyzed by: T80~ Reviewed by: 5% Qg, : *
LR RS A AL XA EFEREEEEEEEES IR B RS EEE R EREESF IS EEEEEE I LR * ,&’ : LER S A X ER R X RN

Customer : SANDERS M {6135)
Customer Sample ID- : 059642-003

Lab Sample ID 20119121

hhkhkhkkdrhhhhohkhkdhhrdhhkhhkhrhthhohddkhhhbhbhkrkrhhthodstix

Sample Description

: 6643/1075-DF1-BH1-16-8
Sample Quantity

914.800 gram

Sample Date/Time : 8/22/02 2:35:00 PM
Acguire Start Date/Time : 8/28/02 4:19:22 AM
Detector Name : LABOY

Elapsed Live/Real Time : €000 / 6002 seconds
Comments:

U-235/Ra-226 peaks nct resolved. Either isotope may be overestimated.
EE SR AS SR AT EERER SRR R R R R R AR SRR RS R REY SRR RS RR SRR R RRXE A LRSS R

‘)

Nuclide Activity 2-sigma MDA
Name (pci/gram ) Exror (pCi/gram )
U-228 Not Detected  ------~-- 4,13E-001
RA-226 1.45E+000 4 .76E-001 €.48E-001
PB-214 &.07E-001 9.24E-002 5.27TE-Q02
“™y BI-214 4.97E-001 8.54E-002 5.10E-002
\ ) PB-210 Not Detected  --------- 6.92E+Q0C0Q
TH-232 5.01E-0QQ1 2.43E-001 1.45E-001
RA-228 4.56E-001 1.07E-001 1.21E-001
AC-228 4 .84E-001 1.03E-0Q01 7.27E-002
TH-228 4.76E-001 1.72E-001 3.5BE-001
RA-224 5.71E-001 1.48E-0Q1 7.35E-002
PB-~-212 5.21E-001 7.86E-0402 2.98E-002
BI-212 5.95E-001 2.25E-001 Z.8BE-001
TL-208 4.19E-001 8.21E-002 €.79E-002
U-2358 Not Detected  ~----v-e-- 1.68E-001
TH-231 Not Dektected @ ------e-- 5.50E+000
PA-231 Not Detected  --------- 1.16E+000
TH-227 Not Detected @ --------- 2.62E-001
RA-223 Not Detected  --~------- 1.27E-001
RN-219 Not Detected -~~------- 3.25E-001
PE-211 Not Detected = -~~--w---- 7.16E-001
TL-20Q07 Not Detected @ --------- 1.27E+001
AM-241 Not Detected  -~-~--=---- 1.43E-001
PU-239 Not Detected  -~------- 2.92E+002
NP-237 Not Detected  -=-~--c--- 1.56E+0C0O
PA-233 Not Detected  --------- 4 . 6BE-0Q02
TH-~229 Not Detected @ --------- 1.61E~-0Q01
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[Summary Report]

Juclide
Name
AG-108m
AG-~110m
BA-133
BE-7
cD-1158
CE-~-139
CE~141
CE-144
CM-~243
C0-56
C0-~-57
cOo-58
CO-60
CR-51
CS8-134
CS8-137
EU-152
EU-154
EU~- 155
FE-59
GD-1523
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MGC-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SE-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-865
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Deteckted
Not Detected
Not Detected
Not Detected
Not Detected
Nok Detected
Nok Petected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.38E+001
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nat Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Errcor

-_— - e = e -
-

- e - -

20119121

MDA

(pCi/gram )

3.53E-002
2.50E-00Z2
3.44E-002
2.23E-001
2.97E-001
2.08E-DO2
4.12E-902
1.65E-001
1.42E-001
3.07E-002
2.07E-002
3.05E-002
3.50E-002
2.12E-001
3.89B-002
2.80E-002
€.15E-002
1.62E-001L
92.03E-002
7.27E-002
5.46E-002
2.71E-002
3.63E-002
2,23E-002
2,94E-001
5.83E-002

3.07E-002

9.07E-001
4.32E-002
1.58BE+001
2.48E-001
5.81E-001
2.4SE-002
2.46E-001
1.32E-001
2,52E-002
§.81E-002
3.23E-002
3.05E-002
1.51E-0D1
2.56E-001
2.38E-0D1
2,38E-002
1.01E-~001
5.33E-0Q02
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[ R E R E L EA R E R R R R EEEE A EEEE RS R R A R R RN E R E KR EREEERER I I FJR SRR FOR I G e  JEOR IR R
Sandia.National Laboratories

*
x
*

8/27/02

IR AR EA L ER RS RS AR LS AR R AR AT SRR RS RS2 R R R RE R R R YRS RRE R R LR R N EERE FER N

*
* Analyzed by:ﬁﬁb

Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample DQuantity
Sample Date/Time

Acgquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

FlaHo2-

3:47:23 PM

SANDERS M [6135)
0S9651-003
20119101

%L%t Reviewed by:
LEREE A S EE R LR RN LR XN X * K Kk kdkhvededk kA k ok ok ok ko Kok ok W ek Wk

Radiation Protection Sample Diagnostics Program

6640/1078-DF1-BH1-5-S

750.
8/23/02
8/27/02

LABO2Z2

200 gram

6000 /

11:15:00 AaM
10:56:57 AM

6003 seconds

. f
i A
{gfﬁ%)ﬁ***********

*
*
*

*
*
&

AR EAS S SR ERESRASRSE R ALl R R RS s R 2R X2t R R R R XE R T

Nuclide
Name

Activity
{(pCi/gram )

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

I Sy

Detected
1.68E+000
7.41E-001
$.3CE-001

Detected

7.60E-001
7.78E-001
7.53E-001
5.03E-001
1.05E+000C
8.20B-001
8.90E-001
7.43E-001

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

———— e o -

4.80E-00L
1.08BE-(Q01
1.01E-001

—_—— e -

3.57E-001
1.42B-001
1.45E-001
3.33E-001
2 .25E-001
1.19E-001
2.85E-001
1.20E-001

— e e - - -
e . - -

- - - - -

MDA

(pCi/gram )

P et o —

6.68E~001
6.22E-001
5.40E-002
4,92E-002
Z2.59B+001

1.82E-001
1.11E-001
1.01E-001
5.05E-001
6.83E-002
3.82E-002
3.58E-001
7.18E-002

2.11E-001
1.03E+001
1.27E+000
3.42E-Q01
2.05E-001
3.17E-001
7.25E~001
1.20E+001

3.90E-001
3.79E+002
2.02E+0C0
5.02E-002
2.12E-001



i8ummary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-1238
CE-141
CE-144
CM-243
CO-5%6
C0-57
CO-E8
CC-60
CR-%51
C5-134
C5-137
EU-152
EU-154
EU-155
FE-59
GD~153
HG-203
I-131
IR-192
K-40
MIN-S52
MN-54
MO-9¢%
NA-22
NA-24
ND-147
NIi-57
RU-102
RU-106
SB-122
SB-124
8B-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-~95

Activity
(pCi/gram }

Detected
Detected
Detected
Detected
Detectecd
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.59E+001
Detected
NDetected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detected

Detected

Detected

- Sample 1ID: i 20119101

2-gzigma
Error

—— o e -
- - ——
- - -
- e = - -
-t e - - -
- -

MDA
(pCi/gram )
3.24E-002
2.55E-002
4.15E-002
2.14E-001
2.02E-Q01
2.63E-002
5.03E-002
2.0BE-001
1.53E-DD1
2.73E-002
2.76E-002
2.83E-002
3.17E-002
2.17E-001
3.96E-002
2.57E-002
8.31E-002
1.49E-001
1.23E-001
6.21E-002
8.B9E-002
2.97E-002
3.52E-002
2.45E-002
2.18E-001
4,32E-002
2.84E-002
5.11E-001
3.41E-002
2,.37E+000
2.00E-001
1.57E-001
2.40E-002
2.22E-001
8.96E-002
2 .,44E-002
7.2%E-002
3.27E-002
3.19E-002
1.35E-001
5.77E~001
3.55E-001
2.28E-002
9.05E-002
4.88E-002
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IEE RS EEESFERESEERESEE SRS S EEEEEEE R EREEE R EE LSRR EER EFEEYEEE EEE TR SRR R R g gy
Sandia Natiocnal lLaboratories

*

gB/27/02

Radiation Protection Sample Diagnostics Program
3:50:42 PM

*
*
*

A A SRS LSRR SRR SRR RS AR R AR R ER ARl LR E RSN RRRSRRRERR SRR R R RS RSE RS RERE R

%*
* Analyzed by:

hhkdhkkkarhkdkhkkaki

Customer

*****%ﬁ*

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quartity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

8/23/02
8/27/02
LABO2

gaFlo2-

730.€00

gono /

Reviewed by:
LR RS AR ERE SRS SRR EL R SRS
SANDERS M (6135)
05%692-003
20115102

€640/1078-DF1-BH1-10-8
gram

11:30:00 AM
12:38:58 PM

6002 seconds

*
&2 *
* LR E ER AL EE SRR LN

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
[Z XA RS R R RAE RS S R AR SRS EE SRR SRR R R RS2 i R R Y22 R i R R R R ARl SR B A8

Muclide
Name

Activity
(pCi/gram }

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
HNot
Not

Detected
1.54E+000
6£.49E-001
5.27E-001

Detected

.11E-001
.14E-001
.72E-001
.87E-001
.10BE-001
6.41E-001
6.87E~001
5.85E-001

[o=JNe R R R |

Detectad
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Erroxr

4.57E-001
9.58E-002
8.748-002

3.35E-9001
1.22E-001
1.20E-001
3.98B-001
1.82E-001
9.47E-002
2.70E-001
1.02E-001

- - - - -
—— - - -
e - - — -

MDA

(pCifgram }

6.40E-001
5.96E-001
4.90E-002
4.83E-002
2.52E+001

1.71E-001
1.13E-001
9.BEE-002
5.53E-001
7.05E-002
3.62E-002
3.66E-001
7.25E-002

2.01E-001
1.01E+001
1.18E+0D00
3.17E-001
1.97E-001
3.12E-001
7.37E-001
1.03E+001

3.B0E-001
3.67E+002
1.96E+000
4.83E-002
2.14E-001



{Summary Report] - Sample ID:

Nuclide
Name
AG-108m
A25-110m
BA-133
BE-~7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
Cc0-57
C0O-58
CO-60
CR-51
Ccs-134
C5-137
EU-152
EU-154
BEU-155
FE-59
GD-153
HG-203
I-131
IR-182
K-40
MN-52
MN-~54
MOD-59
NA-~22
NA-24
ND-147
NI-~-G57
RU-103
RU-106
SB-122
SB-122
SB-125
SN-113
SK-B85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.56E+001
Not Detected
Not Detected
Not Detected
Not Detkected
Not Detected
Not Detected
Not Detected
Kot Detected
Not Detected
Not Detected
Not Detected
Not Detected

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

-
- — e = e =
R
- = e -
—— e ot —

- -

20119102

MDA
{pCi/gram )
3.12E-002
2.45E-0D2
3.B6E-0QD2
2.05E-001
1.98E-001
2.4BE-002
4.66E-002
1.96E-001
1.44E-DC1
2.86E-002
2.56E-002
2_58E-002
3.10E-002
2.19E-001
3.77E-002
2.74E-002
7.64E-002
1.43E-001
1.17E-002
5.98E-0D2
8.75E-002
2.81E-002
3.4%E-002
2.39E-002
2.76E-Q01
3.89E-002
2.75E-002
5.1%E-001
3.40E-002
2.32E+000D
2.03E-001
1.77E-001
2.41E-002
2.23E-001
$.11E-D02
2.38E-002
6.65E-002
3.16E-002
3.10E-00Q2
1.27E-001
5.66E-001
3_.38E-001
2.42E-002
8.326E-002
4.62E-002
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Sandia National Laboratories *
“ Radiation Protection Sample Diagnostics Program *
* 8/27/02 4:07:13 PM *

IR E S SR SRR R R E R AR R R RS RERRRER R RS R R RS SSR SRS R SRR SRRl R ERARRRERERdlaRREEER SR

* A *
k 0 %
* pnalyzed by: fau‘t\,bd'tﬁ? RIAFHOZ  Reviewed by: & ?ﬁ%‘v’g_ *
A EEE RS SR A S E AL EEEREE L LSRR EES RS EEEEEREEERS SRR R R SRS} LAy R RN L E X R EEERERE L&
Customer SANDERS M (€1315)

Customer Sample ID : 05%693-003

Lab Sample ID 20119103

Sample Description 6640/1078-DF1-BH2-5-5

Sample Quantity 766.900 gram

Sample Date/Time : 8/23/02 12:55:00 PM
Acquire Start Date/Time : 8/27/02 2:21:05 PM
Detector Name : LABC2

Elapsed Live/Real Time §000 / €002 seconds

Comment s:

U-235/Ra-226 peaks not resclved. BEither isctope may be overestimated.
LR X Y R R R R R R R R R RSN E RS E R AR RS LSS R RS R RS SRR R R SRR RS R AR R R R R RS L E A EREE L2

Nuclide

Activity 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 6.43E-001
RA-226 1.75E+000 4, 87E-0Q01 5.83E-001
PB-214 7.18E-001 1.04E-001 5.23E-002
BI-214 €.21E-001 9.8%E-002 4 . 62E-002
PE-210 Not Detected =~ -=------- 2.48E+001
TH-232 6.16E-001 2.95E-001 1.70E-001
RA-228 7.42E-001 1.35E-001 9.94E-002
AC-228 7.30E-001 1.40E-001 9 .56E-Q4Q2
TH-228 4 .29E-001 3.78E-001 5.85E-001
RA-224 . 8.18E-001 1.31E-001 5.22E-002
PB-212 6.78E-0Q1 9.985E-002 3.81E-002
BI-212 7.68E-001 2.67E-001 3.48E-001
TL-208 6.21E-001 1.05E-001 7.15E-002
J-235 Not Detected @ -w-=--a--- 2.02E-001
TH-231 Not Detected @ --~------- 9.94E+000
PA-231 Not Dercected @ ---=---wc-- 1.20E+000
TH-227 Not Detected @ -«---=---- 3.12E~001
RA-223 Not Detected @ -----c-aece-- 2.02E-001
RN-219 Not Detected  -~=------- 3.10E~001
PR-211 Not Detected @ —=---wuo-- 7.00E~-001
TL-207 Not Detected  -----~--- 1.05E+001
AM-241 Not Detected = ---=------~ 3.B7E-001
S PU-229 Not Detected @ -c-creae-- 3.62E+002
NpP-227 Not Detected @ --=--=---- 1.93E+000
PA-233 Neot Detected @ «--cv-weea- 4 B4E-Q02
TH-229 Not Derected @ «--c-cecc-o-- 2.06E-001

-




¢

£

[Summary Report] - Sample ID:

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-~144
CM-243
CO-586
CG-57
CO-~58
CO0-60
CR-51
CS5-134
Cs~-137
EU~152
EU-154
EU-155
FE-55
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-95
NA-22
NA-24
ND-147
NI-57
RU-103
RU-1086
sSB-122
SB-124
SB-125
SHN-1123
SR-85
TA-182
TA-183
TL.-201
Y-88
ZN-65
ZR-55

Activity
- (pCi/gram )

Decected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1,.36E+001
Detected
Detected
Detected
Detected
Detected
Petected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- e -
- - ——
-_—— o - — -
- e = -
- — e — o i -
-
-———— e — o —

-

20113103

MDA

(pCi/gram )

3.16E-002
2.44E-002
3.94E-002
2.00E-001
1.91E-001
2.508-002
4.76E-002
1.96E-001

©1.46B-001

2.625-002
2.53E-4002
2.42E-4Q02
3,.04E-002
2.13B-001
3.B5E-002
2.65E-002
7.52E-002
1.45E-001
1.12E-001
5.61E-002
8.66E-D02
2.86E~002
3.43E-002
2.40E-002
2.56E-001
4.07E-002
2.8E8E-DD2
5.01E-0D1
3.30E-002
2_.43E+0D0C
2.03E-0D1
1.B2E-001
2,39E-002
2.25E-001
5.12E-002
2.3ZE-002
6.64E-002
3.18E-002
3.08E-002
1.26E-001
E.78E-001
3.45E-001
2.26E-002
8.46E-002
4.52E-002
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Sandia National Laboratories *
Radlatlon Protection Sample Diagnostics Program *
8/28/02 7:41:45 AM *

A A RS LR AR RAEREIRE SRR RS S EERRE LRl R AR AR R R SR YRRl R LSRR R AR R R AR Y X X

* *
* Analyzed by: ga ¥z FGZ.- Reviewed by: jc *
hkhkkhkhkhhdredddhheh bkn ***********************i’** *************

Customer SANDERS M (6135)
Customer Sample ID 059694~003
Lab sSample ID 20119104

Sample Description

6640/1078-DF1-BH2-10-8
Sample Quantity

H 768.000 gram

Sample Date/Time : 8/23/02 1:30:00 PM
Acquire Start Date/Time : 8/27/02 4:03:07 PM
Detector Name : LABOZ2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:
U-235/Ra-226 peaks not resolved. Either isotope may be cverestimated

IS 2 AR R R AR AR R RERE RS RS R R AR Rl R R R R R ARt 2R R R X2t RS R X RS R

Nuclide

Activitcy 2-sigma MDA
Name (pci/gram ) Error (pCi/gram )
J-238 Not Detected @ ---=------ 6€.46E-001
RA-226 1.69E+000 4.91E-001 6.42E-001
PB-214 6.55E-001 9.74E-002 5.41E-002
BI-214 5.61E-001 9,22E-002 5.16E-002
PB-210 Not Detected  --------- 2.49E+001
TH-~232 7.68E-001 3.57E-001 1.63E-001
RA~228 6.61E-001 1.28E-001 1.17E-001
AC-228 5.70E-001 1.27E-001 7.85E-002
TH-228 1.07E+000 4 ,15E-001Y 5.78E-001
RA-224 7.09E-001 1.63E-001 6.81E-002
PB-212 6.34E-001 1.02E-001 3.63E-0Q02
BI-212 7.55E-001 2.58E-Q001 1.34E-001
TL-208 6.45E-001 1L.06E-001 6.40E-002
U-215 Not Detected ~--+»—=--- 2.03E-001
TH-231 Not Detected @ ~----=~--- 9. 90E+000
PR-231 Not Detected  -----~---- 1.20E+000
TH-227 Not Detected @ -----~--- 3.19E-001
RA-223 Not Detected @ ---=--~--- 2.00E-001
RN-219 Not Detected @ -----~--- 3.17E-001
PB-211 Not Detected  --------- 7.09E-001
TL-207 Not Detected  ----~----- 1.0SE+001 -
AM-241 Not Detected --------- 3.91E-0C1
PU-239 Not Detected --------- 3.71E+002
Np-237 Not Detected  --=-=-=----- 1.87E+000
PA-233 Not Detected @ --------- 4.76E~-D02
TH-22% Not Detected  --------- 2.11E-001



——

‘hk [Summary Report] - Sample ID: : 20119104
.y .
Nuclide Activity 2-sigma
Name (pCi/gram } Error
AG-108m Not Detected @ ~---=-=----
AG-110m Not Detected @ ~--------
BA-133 Not Detected @ -~------=--
BE-7 Not Detected @ -~--------
Ch-115 Not Detected — ---------
CE-13¢9 Not Detected  ---~-----
CE-141 Not Detected @ ---«c=--=-
CE-144 Not Detected @ ---------
CM-243 Not Detected @ ~--~-=----
CO-56 Net Detected  -------~-
C0-57 Not Detected @ ---------
C0-58 Not Detected  -------~-
CO-60 Not Detected  ---cecw---
CR~-51 Not Detected @ ---=---=---
£S8-134 Not Detected  ---------
C8-137 Not Detected  ---------
EU-152 Not Detected @ -~----=----
EU-154 Not Detected @ ~--~-----
EU-155S Not Detected  ---------
FE-59 Not Detected @ ---------
GD-153 Not Detected @ ---------
~ HG-203 Not Detected  -~--~-----
1 I~131 Not Detected  -~==~~----=
u IR-192 Not Detected  --c------
K-40 1.66E+001 " 2.23E+000
MN-52 Not Detected  ---------
MN-54 Not Detected  —~--—----.
MO-99 Not Detected  -~-------
NA-22 Not Detected  --v------
Ni-24 Not Detected  ---------
ND-147 Not Detected  -~--«-----
Ni-57 Not Detected  --~------
RU-103 Not Detected @ ~----=w--
RU-106 Not Detected  ------=---
SB-122 Not Detected @ «--------
SB-124 Not Detected @ ---------
SB-125 Not Detected  --v------
SN-113 Not Detected @ ---------
SR-85 Not Detected = ---------
TaA-182 Not Detected @ -----c----
TA-183 Not Detected  --~------
TL-201 Not Detected @ -----c----
Y-83 Not Detected @ ----+----
ZN-65 Not Detected W ---------
ZR-95 Not Detected @ ---------

MDA

{pCi/gram )

- - -

2.91E-002
2.47E-002
3.88E-002
2.11E-001
2.01E-001
2.54E-002
4.77E-002
2.01E-001

©1.46E-001

2.78E-002
2.65E-002
2.80E-002
3.03E-002
2.11E-001
3.80E-002
2.60E-002
7.90E~-002
1.34E-001
1.18E-001
6.08E-002
8.52E-002
2,79E-Q02
3.486E-002
2.33E-002
2.56E5-001
4,07E-002
2.83E-002
5.1BE-001
3.60E-002
2.73E+000
1.97E-001
1.84E-001
2.32E-002
2.22E-001
8.22E-002
2.37E-0G02
6.97E-0C2
3,23E-002
3.12E-002
1.26E-001
5.87E-001
3.55E-D01
1.85E-002
B.45E-D02
4.45E-002

[P
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 9:07:12 PM *

* . 3

* Analyzed by: g‘%ﬁ i Reviewed by: 28— *
(AR AR A SR RS EERE R 18K (A A2 S SRR AR AR RE RS LR RRS ] LR E R AR L X R R R EE S EEE XSRS
Customer : SANDERS M (5135)

Customer Sample ID : 0596585-003
Lab Sample ID : 20119108

Sample Descriptiocn

: 6640/1078-DF1-BH3-5-8
Sample Quantity :

753.700 gram

Sample Date/Time 8/23/02 2:25:00 BM
Acquire Start Date/Time 8/27/02 7:27:04 PM
Detector Name LARO2

Elapsed Live/Real Time §0G0 / £003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
IR EA A EREEE R R R SRS RS RE R AR R RS2 XS R s SR A R R REE A SRR Rttt R LS R

Nuclide

Activity 2-sigma MDA
Name {pCi/gram ) Error (pCifgram )
J-238 Not Detected  ~----~---- 6.88E-001
RA-226 1.59E+000 5.06E-001 6.85E-001
. PB-214 6.92E-001 1.02E-0Q1 5.36E-G02
BI-214 6.22E-0D01 9.98E-002 4 . 85E-002
‘.'/93-210 Not Detected  =-cmm-m-- 2.57E+001
TH-232 7.67E-001 3.55EK-001 1.74E-001
RA-228 7.48E-001 1.3BE-Q01 1.10E-001
AC-228 7.84E-001 1.45E-001 8.43E-002
TH-228 3.81E-001 3.91E-001 €.23E-001
RA-224 7.94E-001 1.78E-001 6.94E-002
PB-212 7.99E-001 1.16E-001 3.69E-002
BI-212 8.51E-~001 2.8B4E-001 3.64E-001
TL-208 6.58E~G0L 1.115-001 7.48E-002
J-235 Not Detected  --~------- 2.02E-001
TH-231 Not Detected = --------- 1.02E+001
PA-231 Not Detected  =~==----_ 1.22E+000
TH-227 Not Detected  --------- 3.36E~001
RA-223 Nct Detected -~------- 2.05E~-001
RN-219 Not Detected  --=------- 3.17E-001
PB-211 Not Detected  -~------- 7.13E-001
TL-207 Not Detected @ --------- 1.05E+001
AM-241 Not Detected @ -~=~-v--- 3.81E-001
PU-2239 Not Detected - ----aa--- 3.78E+002
NP-237 Not Detected -~-~----- 2.01E+0GO
PA-233 Not Detected @ -~—-~--=-- 5.06E-002
TH-229 Not Detected  ---=----_ 2.185E-001



{Summary Report] - Sample ID: : 20119106

__Juclide

Activity 2-sigma MDA
Name (pCi/gram ) Error {pCi/gram )
AG-108Bm Not Detected @ --~--c~-~ 3.28E-002
AG-110m Not Detected  --~vc----- 2.4%E-002
BA-133 Not Detected @ --------- 4,13E-002
BE-7 Not Detected  --v------ 2.14E-001
CD-11% Not Detected  --------- 2.12E-001
CE-139 Not Detected @ @ -w~-c-ce-- 2.59E-002
CE-141 Not Detected  ---caec--- 4 .83E-002
CE-144 Not Detected @ --w-=----- 2.10E-001
CTM-243 Not Detected @ ------n-- 1.56E-G01
CO-56 Not Detected @ ---cvce---- 2.78E-002
CO-57 Not Detected  --------- 2.77E-002
co-58 Not Detected  --------- 2.67E-002
CO-60 Not Detected @ ----c----- 3.04E-002
CR-51 Not Detected — @ ---=-=---- 2.21E~001
C5-134 Not Detected  ----=----- 4.06E-002
C5-137 Not Detected  --------- 2,75E-002
EU-152 Not Detected ~----n~-- 8.30E-002
EU-15a Not Detected @ ------~-- 1.51E-D01
EU-185 Not Detected - -----=-=-- 1.20E-0Q01
FE-59 Notr Detected ----=--~-- 6.03E-002
GD-153 Not Detected = ----=-=---= 9.04E-002
HG-203 Not Detected  -----—--- 2.93E-002
I-131 Not Detected  --------- 3.46E-002
4+ IR-192 Nokt Detected W -----c-w-- 2.38E-002
\ )K—40 1.57E+001 2.12E+900 2.498~-001
MN-52 Not Detected @ --~--wc-a- 4 18E-002
MN-54 Not Detected @ -~------- 2.95E-002
MO-99 Not DPetected @ -~------- 5.24E~001
NAa-22 Not Detected @ --~------- 3.56E-002
NA-24 Not Detected @ ~~---eo-o-- 2 _9BE+00Q
ND-147 Not Detected  -+-c-ce--s 2.06E-001
NI-S57 Not Detected @ ~----w--- 1.90E-002
RIJ-10G3 Not Detected @ --------- 2.50E-002
RU-106& Not Detected  ---=------ 2.39E-001
SB-122 Not Detected @ @ ---w---a- 9.82E-002
SB-124 Not Detected  --------- 2.58E-002
SB-12% Not Dectected @ -----ea-- &.98E-002
SN-113 Not Devecced ™ ---~----- 1.29E-002
SR-BS Not Detected @ --------- 3.22E-002
‘TA-182Z Not Detected @ --------- 1.32E-001
TA-183 Not Detected  -—----~-- 5.81E-001
TL-2C1 Not Detected  ---v----- 3.75E-001
Y-88 Not Detected © ---~-e---- 2.03E-002
ZN-65 Not Detected @ --=-wv-oe.-- 8.7BE-DD2
ZR-95 Not Detected W ~--c----- 4 .9SE-0D2
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ek Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 10:49:18 PM *
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L & R XX R X B X &S

*

* Analyzed by:%ﬁk{[c}zj Reviewed by: Li &/ *
R A X R E S A E RS RSN * é EEE RS E A S AT EREREERA SR EEREREE R EL FEEEEEEEEXX FEREERFINERE
Customer : SANDERS M (6135)

Customer Sample ID 059696-003

Lab Sample ID 20119107

Sample Description £640/1078-DF1-BH3-10-8

Sample Quantity 779.700 gram

Sample Date/Time 8/26/02 9:55:00 AM
Acquire Start Date/Time : 8/27/02 9:09:03 PM
Detector Name : LABOQZ

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:

U-235/Ra-2256 peaks not resolved. Either isctope may be overestimated.
EE R R R R R R R R R R L L R R g 2 R R R R R X LR R

Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error (pci/gram )

U-238 Not Detected  --------- 6.05E-001
Ra-22¢€ 1.52E+000 4 . 62E-Q01 6.13E-001
- PB-214 6.24E-001 $.25E-002 4 .93E-002
BI-214 5.26E-001 B.60E-QQ02 4.45E-002
VPB—210 Not Detected  =---===-=n 2.36E+0D1
" TH-232 5.20E-001 2.58E-001 1.76E-001
RA-228 6.84E-001 1.27E-001 9.73E-002
AC-228 6.62E-001 1.28E-D01 8.79E-002
TH-228 3.88E-001 2.7T8E-001 4 .25E-001
RA-224 €.56E-001 1.54E-001 7.61E-002
PB-212 6.54E-001 5.61E-002 3.33E-002
BI-212 5,90E-001 2.37E-001 3.22E-001
TL-208 5.26E-001 9.30E-002 &.93E-002
U-235 1.71E-0Q1 1.54E-001 1.98E-Q01
TH-231 Not Detected @ ~=«w--w--- 9.44E+QGQ0
PA-231 Not Detected ---c---=--- 1.16E4000
TH-227 Not Detected  ---~--~-- 3.D03E-00L
RA-223 Not Detected @ ~-------- 1.63E-001
RN-219 Not Detected @ --------- 2.93E-001
PB-211 Not Detected  -~--=-=--= 6.54E-0012
TL~207 Not Detected @ -=--=---- 1.08E+001
AM-241 Not Detected  --c—-ee-- 3.62E-001
PU-239 Not Detected @ --=--—--w-- 3.41E4002
NP-237 Nokt Detected  ---c-mw-- 1.82E+000
PA-233 Not Detected --~--=---- 4.64E-002
TH-229 Not Detected --=------ 2.02E-001



~~JSummary Report] - Sample ID: 20119107
uclide Activity 2-sigma MDA
Name ' (pCi/gram } Error {pCi/gram )
AG-108m Not Detected @ ---—----- 2.78E-002
AG-110m Not Detected @ ---=------ 2.20E-0Q02
BA-133 Not Detected @ --------- 3.85E-002
BE-7 Not Detected  ------n--- 1.24E-001
CDh-115 Not Detected  --------- B.26E-0Q02
CE-139% Not Detected @ --------- 2.37E-002
CE-141 Not Detected @ --------- 4.28E-C02
CE-144 Not Detected @ -----=---- 1.93E-0Q01
CM-243 Not Detected @ --------- 1.40E-001
Co-56 Not Detected @ -~------- 2.47E-002
Co-57 Not Detected @ --------- 2.50E-002
CO-58 Not Detected  —~--«---=a- 2.38E-002
CO-60 Not Detected @ -~-c--ca--- 2.75E-002
CR-51 Not Detected  ------~--- 1.B2E-001
CS8-134 Not Detected @ ---—----- 3.71E-002
CS5-137 Not Detected  --~-----~- 2.3BE-002
EU-~-152 Not Detected  «=~cmce--- 7.48BE-002
EU-154 Not Detected @ -~----~-=-- 1.Z8E-001
EU-155 Not Detected  —~--~---w- 1.10E-001
FE-59 Not Detected @ -~-x---o- 5.18E-002
GD-153 Not Detected -~-~---o-- 8.00E-Q02
HG-203 Not Detected W -~-ce---- 2.87E-002
e I-131 Not Detected W ---w----- 2.42E-002
j IR-192 Not Detected W «-------- 2.14E-9Q2
K-40 1.33E+G01 1.81E+000 2.31E-001
MN-52 Not Detected mm e m - : 2.73E-002
MN-54 Not Detected  —---=----- 2.84E-002
MO-%9 Not Detected @ -~-------- 2.62E-001
NA-22 Not Detected ~-c------ 2.96E-002
NA-24 Not Detected @ --------- 1.38E-0C1
ND-147 Not Decected  --------- 1.60E-0Q1
NI-57 Not Detected  -——-------- 5.852E-002
RU-103 Not Detected @ --------- 2.21E-002
RU-~106 Not Detected @ -~«---c---- 2.19E-001
SB-122 Not Detected ™ --------- 4 .40E-002
SB-124 Net Detected W ---—c---- 2.22E-002
SB-~125 Not Detected @ -~-------- 6.66E-002
SN-113 Not Detected — -~-u--u-- 2.80E-002
SR-85 Not Detected @ --------- 2.80E~0G2
TA~182 Not Detected  --=----a-- 1.18E-001
TA-183 Not Detected @ --------- 3.80E~-001
TL~-201 Not Detected @ ---=-----. 1.88E-001
Y-&8 Not Detected  -~--------. 2.23E-002
ZN~-E5 Not Detected  --------- 8.16E-0D2
ZR~-95 Not Detected @ ~-c-e---- 4.17E-002

3
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/28/02 7:45:51 aM " *
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* *
* Analyzed by: g/?_?a.z. Reviewed by: /4 *
tE SRR AR R SRR REREERERES RS RELEREREEEEREEE EEEERESEREEEZEEXNE S IR EREEEREREE R T L EES]

Customer SANDERS M (6135)
Customer Sample ID < 059697-003

Lab Sample ID 20119108

Sample Description
Sample Quantity
Sample Date/Time : B8/23/02 2:30:00 PM
Acguire Start Date/Time : 8/27/02 5:45:06 PM
Detector Name : LABQ2
Elapsed Livs/Real Time €000 /

65640/1078-DF1-BH3-5-DU
665.300 gram

6002 secondgs

Comments:

U-235/Ra-226 pezks not resclved. Either isctope may be overestimated.
(e AR SRS AR SRR RS Rl RRRRRSRI R R Rt AR dX R R R RRREE YRR R SRR R BE TR EE T

Nuclide

Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ ----w---- 6£.50E-001
RA-226 1.468E+000 4.73E-001 6.36E-001
PB-214 7.41E-001 1.10E-Q01 S.78E-D02
BI-214 6.06E-00Q01 9.82E-002 5.10E-002
PB-210 Not Detected - --------- 2.45E+001
TH-232 5.05E-Q01 Z2.58E-001 1.96E-G01
RA-228 S.04E-001 1.11E-001 1.21E-001
AC-228 Not Detected  -~—--=----- 1.71E-D001
TH-228 5.10E-~001 3.8BE-001 €.02E~001
RA-224 6.56E-001 1.57E-001 6.59E-002
PB-212 5.10E-001 9.12E-002 3.71E~-Q0Q2
BI-212 9.14E-001 2.83E-001 3.41E-001
TL-208 4.97E-00Q01 9.36E-002 1.65E-0Q2
U-235 Not Detected @ -«v=a-ce--- 2.13E-001
TH-231 Not Detected @ --------- 1.04E+001
PA-231 Not Detected  ---~----- 1.24E+000
TH-227 Not Detected  -«-~-wv--- 3.17E-Q01
RA-223 Not Detected  -=----c---- 2.05E-001
RN-219 Not Detected @ --------- 3.34E-001
PB-211 Not Detected  ---~----- 7.80E-001
TL-207 Not Detected @ ---~-c---- 1.11E+001
AM-241 Not Detected - ---»—----- 3.91E-001
bU-23¢ Not Detected  --vwe-weoa- 3.82E+002
NpP-237 Not Detected = --------- 2.00E+000
PA-2313 Not Detected - --------. 5.27E-002

Not Detected @ ~---vce-=- 2.14E-001

@
.
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&[Summary Report] - Sample ID: 1 20119105
Nuclide Activity 2-sigma
Name {pCi/gram )} Error
AG-108m Not Detected  -~-caoxw--
AG-110m Not Detected @ -~----~--
BA-133 Not Detected W -----oo--
BE-7 Not Detected @ -~-------
CD-115 Not Detected  ~-v-=---w--
CE-139% Not Detected @ ------w--
CE-141 Not Detected  -~--=-----
CE-144 Not Detected  ----=--w--
CM-243 Not Detected @ ---w--w--
Co-56 Not Detected — ----wu-w--
COo-57 Not Detected ---o-ew-
co-58 Not Detected @ ---------
Co-80 Neot Detected  ---------
CrR-51 Not Detected  -----c-wv--
CS-134 Not Detected W --vw-ve-ao-
Ccs-137 Not Detected @ -----c----
EU-152 Not Detected  ---ce-----
EU-154 Not Detected  ---------
EU-155 Not Detected  ---------
FE-59 Not Detected W ---------
GD-153 Not Detected  ---o-eec--
HG-203 Not Deteckted @ ---=~--=w--
I-131 Not Detected  -=-==-----
IR-192 - Not Detected @ ---=----=--
K-40 1.31E+001 1.80E+000
MN-52 Not Detected  =---~----=
MN-54 Not Detected  ---=~------
MO-99 Not Detected  ---~-----
NA-22 Not Detected  ---~-----
NA-24 Not Detected  ---+~-----
ND~147 Not Detected - -=--~------
RI-57 Naob Detected — ----=----
RU-103 Not Detected  ---=-----
RU-106 Not Detected  ---------
8B-122 Not Detected  ---cw-cwe—--
3B-124 Not Detected — -------o-
SB-125 Not Detected W ---~-----
SN-~113 Not Detected W ---------
SR -85 Not Detected  ---------
TA-~182 Not Detected = ----v-----
TA~183 Not Detected W ---v-----
TL-201 Not Detected  -----=----
Y-88 Not Detected — --------.
ZN-65 Not Detected @ -~--c---=--
ZR~85 Not Detected ---c-----

L~

v

MDA
(pCi/gram )
3.28E-002
2.61E-002
4 ,39E-002
2.18E-0D1
2.05E-001
2.64E-002
5.08E-002
2.13E-001
1.45E-001
2.91E-002
2.7SE-002
2.64E-002
2.93E-002
2.15E-001
4.22E-002
2.B0BE-QQ2
8.14E-002
1.51E-001
1.19E-001
6.34E-D02
8.85E~-002
2.78E-002
3.70E-002
2.47E-002
2.54E-001
4.51E-002
3.00E-002
5.37E-001
3.56E-Q02
2.76E+000
2.05E-001
1.64E-001
2.51E-002
2.31E-Q01
8.47E-002
2.56E-0Q2
6.8B9E-002
3.21E-002
3.24E-002
1.292-001
5.8%E-001
3.53E-001
2.13E-002
8.65E-002
4 .97E-002
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> Sandia National laboratories *
) Radiation Protection Sample Diagnostics Program *
&» 8/28/02 8:03:35 AM *
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*

*
* Analyzed by: &\w‘ft 9—«'5, 92@/5’2 Reviewed by: 2_!/2:5 é‘?/ *
L E R XS AR EERE RS S ERESE R RN UES S A SSR SRR SRS R AR RS LR, % 9 ﬁ***********

Customer SANDERS M- (6135)
Custcmer Sample ID 0596538-003

Lab Sample ID 20119108

Sample Description : 6643/1120-DW1-BH1-8-8

Sample Quantity €78.500 gram

Sample Date/Time 8/22/02 11:40:00 AM
Acquire Start Date/Time : B/27/02 10:51:02 PM
Detector Name : LABQZ

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
L ZZ TR EEERSLEEE RS R AR RS R R RS AR R R AR RS R AR AR R Rl R R LR R RN R R EENE S

3

Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error {(pci/gram )
U-238 Not Detected  --~------ &€.68E-001
RA-226 1.55E+000 4 ,65E-001 6.09E-00
PB-214 5.82E-001 9.11E-Q02 5.84E-002
e BI-214 S.66E-001 9.35E-002 5.00E-002
PB-210 Not Detected  -----c-w-- 2.61E+001
TH-232 6.33E-001 3.35E-001 2.02E-001
RA-228 6.17E-001 1.26E-001 1.22E-001
AC-228 &.30E-001 1.32E-001 1.08E-001
TH-228 6.78E-001 3.48E-001 5.10E-001
RA-224 7.65E-001 1.77E-001 T7.12E-002
PBR-212 £.41E-001 S.53E-002 3.98E-002
BI-212 5.69E-001 2.39E-001 3.26E-001
TL-208 5.93E-001 1.06E-001 7.94E-002
U-235 Not Detecked - --------- 2.10E-001
TH-231 Not Detected  -~--=---=--- 1.04E+001
PA-231 Not Detected @ ~---=----- 1.26E+000
TH-227 Not Detected  =~-=--=---- 3.32E-001
RA-223 Not Detected @ -~-------- 2.27E-001
-RN-218% Not Detected  --------- 3.18E-001
PER-211 Not Detected @ ~--------- 7.20E-001
TL-207 Not Detected @ ~-------- 1.12E+001
AM-241 Not Detected @ -----~--- 3.96E-001
PU-238 Not Detected @ ~-----~--- 3.89%9E+002
NP-237 Not Detected  ~-------- 2.04E+000
PA-233 Not Detected @ ~-------- 4,79E-002
TH-229 Not Detected ~-=---c--- 2.23E-001



. [Summary Report]

Mue lide

3

IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-587
RUJ-103
RU-108
SB-122
-8B-124
SB-128
5N-113
SR-85
TA-182
TA-1B3
TL-201
¥-88
ZN-65
ZR-95

Activity

(pCi/gram ) °
Not Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
ot Detected
Not Detected
Not Detected
1.64E+4001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Dezected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Naot Detected

- Sample ID:

2-gigma
Error

o . -
—-—— - m o — -
B Tl e p—
- - e a a oe

20118108

MDn

{pCi/gram )

3.36E-002
2.62E-002
4.31E-002
2.21E~001
3.26E-001
2.64E-002
5.20E-002
2.09E~-001
1.54E-001
2.30E-002
2.75E-002
2.95E-002
3.21E-002
2.33E-001
4.17E-002
2.79E-002
8.,23E-002
1.54E-001
1.208-001
6.25E-002
9.12E-002
3.04E-002
4.10E-002°
2.35E-002
3.02E-001
4.70E-0Q02
3.06E-DO2
7.47E-001
3.53E-9Q02
1.30E+001
2.37E-001
S5.62E-001
2.70E-002
2.36E-001
1.41E-001
2.82E-002
7.12E-002
3.32E-002
3.33E-002
1.35E-001
7.15E-001
4.95E-001
2.34E-Q02
8.87E-002
5.08E-002
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J Sandia National Laboratories *
¢ Radlatlon Protection Sample Diagnostics Program *
T 8/28/02 7:59:59 AM *

‘ ré********************************************************************

*
* Analyzed by: ZﬁngQ_ Reviewed by: ﬁ j@z/’ *
LA R R R R A R RS R SR SRR LS RE ** ************************* i Fhhkhkkdkhkkkdkdhdhr

Zustomer SANDERS M (6135}
Customer Sample 1D 059659-003
Lab Sample ID 20118109

Sample Description
Sample Quantity
Sample Date/Time

6643/1120-DW1-BH1-13-5
672.600 gram
8/22/02 12:05:00 PM

Acquire 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 iscotope may be overestimated.
LA SR B A EL L SR A SRR SR EER LA S EAR R R REE S LS EEREYERLEEEE LIS LSRR E RN EERTE X EE R EXT R T E T T TR

Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 6€.76E-001
RA-226 1.57E+000C 4 .98E-001 6.6BE-001
o214 6.31E-001 S.64E-002 . 5.75E-002
214 5.32E-001 8.99E-002 5.33E-002
‘iJZlO Not Detected @ --------- 2.60E+001
TH-232 5.76E-001 2.84E-001 1.87E-001
RA-228 7.00E-001 1.37E-001 1.20E-001
AC-228 5.29E-001 1.18E-001 1.06E-001
TH-228 7.71E-001 4. 18E-001 6.22E-001
RA-224 7.98E-001 1.84E-0Q01 8§.27E-002
PR-212 6.64E-001 S.85E-002 3.75E-002
BI-212 8.36E-001 2.64E-001 3.18E-001
TL~208 5.62E-001 1.15E-001 1.16E-001
U-23% 1.57E-001 1.66E-001 2.13E-001
TH-231 5.65E+000 4 ,91E+0Q0C 1.07E+001
PA-231 Not Detected @ --------- 1.27E+000
TH-227 Not Detected  --------- 3.29E-001
RA-223 Not Detected  --------- 2.26E-001
RN-219 Not Detected @ --------- 3.27E-001
PB-211 Not Detected @ --------- 7.33E-001
TL-207 Not Detected @ ------w-- 1.10E+001
AM-241 Not Detected @ --=-=------ 3.98E-001
PU-239 Not Detected  --------- 3.87E+002
NpP-237 Not Detected @ -~------- 1.99E+000
SRB-233 Not Detected = --------- 5.12E-002
Detected @ ------«-- 2.18E-001

;229 Not



(Summary Report]

M ide
‘v“e

AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-58
CC-57
CO-58
Co-60
CR-51
CS-~134
C5-137
EU-152
BEU-~154
EU-155
FE-59
GD-153
HG-203

131
192
0

MN-52
MN-54
MC-59
NA-22
NA-24
ND-147
NI-57
RU-143
RU-10¢
SB-122
SB-124
SB-125
SN-113
5R-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-55

<3

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.65E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

I .
L
T T T .
o e -
el e e
- e e -
e -
- - -

20119109

MDA

(pCi/gram )

3.29E-002
2.53E-002
4.089E-002
2.26E-001
3.19E-001
2.68E-002
5.22E-002
2.16E-001
1.56E-001
2.54E-002
2.76E-002
3.11E-002
3.12E-002
2.23E-001
4.15E-002
2.76E-002
8.22E-002
1.51E-001
1.21E-001
6.41E-002
8.9BE-002
3.04E-002
3.95E-0Q2
2.47E-002
2.57E-001
5.33E-002
3.12E-002
8.16E-001
3.51E-002
1.37E+001
2.3BE-001
5.74E-001
2.66E-002
2.27E-001
1.38E-001
2.51E-002
6.80E-002
3.29E-002
3.24E-002
1.36E-001
7.24E-001
5.14E-001
2.48E-002
5.43E-002
4.78E-002
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Sandia National Laboratories

*
p—

g/28/02

8:05:10 AM

! Radiation Protection Sample Diagnostics Program

*
*
*
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*

* pnalyzed by:
[ZE TR EXERE SR EEE RS & &

Custcomer
Customer Sample
Lab Sample ID

Sample Descript
Sample Quantity

ip

ion

Sample Date/Time

Acquire Start D
Detector Name

ate/Time

Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

Jl28/¢2  Rreviewed by:
LA A AR AR SRS AR RS REREALEEEERE
: SANDERS M (6135)
055700-003
20119110

€643/1079-DF1-BH2-11-8
657.200 gram

8/23/02 8:40:00 AM

8/28/02 2:15:10 AM
LABO2

s00¢C [ 6002 seconds

i

52

c R E X RS SRS ERE SRS

*
*

X P EE R E R LSS R AR SRR Rt R AR R R R AR R R A X R R R E R R R EEEEESEEEEY S

Nuclide A
Name (p
U-238 Not
RA-226
PB-214
BI-214

‘ FB—210 Not
TH-232
RA-228
AC-228
TH-228
RA- 224
PE-~-212
BI-212
TL-~208
U-235 Not
TH-231 Not
PA-231 Not
TH-227 Not
RA-223 Not
RN-219
PB-211 Not
TL-2Q7. Not
AM-241 Not
PU-239 Not
NP-237 Not
PA-233 Not
TH-229 Not

ctivity
Ci/gram )
Detected
1.40E+QQQ
6.31E-001
5, 11E-0C1
Detected

7.0SE-001
6.84E-001
7.04E-001
7.72E-001
7.40E-001
7.08E-001
8.36E-001
5.81E-001

Detected
Detected
etected
Detected
Detected
2.48E-0Q01
Detected
Detected

Decected
Detected
Detected
Detected
Detectead

2-gigma
Error

5.09E-001
8.75E-002
8.82E-002

3.36E-001

1.34E-001
1.39E-001L
4.50E-001
1.71E-001
1.04E-001
2.81E-Q01
1.06E-CO1

-y m
—— =y

— o — e -

—_—— e -
— e

MDA

{pCi/gram )

7.08E-001
7.14E-001
&€.12E-002
S.62E-002
2.67E+001

1.83E-001
1.09E-001
9.78E-002
5.80E-001
5.84E-002
3.85E-002
3.76E-001
8.28E-002

2.17E-001
1.06E+001
1.29E+00Q40
3.48E-001
2.25E-002
3.28E-DC1
7.05E-0D1
1.23E+001

4.,06E-001
4.08E+002
2.10E+0040
4.98E-002
2.25E-001



~~<Summary Report]

uclide

Name

AG-108m
AG-110m
BA-133

BE-7?

Ch-115
CE-139
CE-141
CE-1l44
CM-243

CO-56
CO-57
CO-58
CO-60
CR-51

Cs8-134
€S5-137
EU-152
EU-154
EU-155

FE-59

GD-153
HG-203

o, [-131

IR-152

K-4¢0

MN-52
MN-54
MO~99
NA-22
NA-24

ND-147

NI-57

RU-1C2
RU-1086
SB-122
SB-124
5B-125
SN-113

BR-85

Th-182
TA-183
TL-201

Y-88
ZN-65
ZR-585

3

Activity
{pli/gram )

Detected
Derected
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Decected
Decected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.55E+001
Detected
Detected
Detected
Detected
Dertected
Detected
Detected
PDetected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample 1D: : 20112110

2-sigma
Error

- =

T T p—
-t e
e e o =
- e -
- -
_-——— e — o = -
e T pp—
L
- - . -
- s m o —
-

MDA
{pCi/gram )
3.49E~-002
2.686E-002
4.20E-002
2.29E-001
2.65E-001
2.74E-002
5.16E-002
2.17E-001
1.61E-001
3.07E-002
2.87E-002
2.86E-002
3.50E-0Q0Q2
2.30E-001
4.15E~-002
2.90E-002
8.65E-002
1.61E-0G01
1.26E-00L
6.47E-002
5.32E-002
3.13E-0Q02
3.99E-002
2.52E-0D02
2.54E-001
4.62E-002
2.99E-002
6.65E-001
3.65E-002
S.55E+000
2.25E-001
2.65E-001
2.62E-002
2.44E-001
1.17E-001
2.65E-002
7.54E-002
3.32E-002
3.46E-0Q72
1.36E-001
€.64E-001
4.32E-001
2.44E-002
8.33B-002
S.12E-0Q02
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 12:56:26 PM *

**t*****i***************i***i*******************k****************t*******

* . ) *”
* Analyzed by: &QL% |<% 2’3\?’)03“ Reviewed by: %ﬁﬁf{g‘}/ *
LA R A R A A EREREEREX ESE EFE T * % 2 AL R R ESE SRR LR LSRR N kxkkwkhkkkwrbkkkix
Customer : SANDERS M {£135)

Customer Sample ID 059701-003

Lab Sample ID 201139111

Sample Description : 6643/1079-DF1-BH2-16-S

Sample Quantity : 791.300 gram

Sample Date/Time : 823702 8:55:00 AM
Aequire Start Date/Time : 8/27/02 11:156:12 AM
Detector Name LABQ1

Elapsed Live/Real Time 6000 f 6002 seconds

Comments:

U-235/Ra-22€ peaks not resolved. Either isotope may be oversstimated.
LR AR R LA S R EEEE R R R E R EEEREFERLEEEEE EX EE R FEE R P R g ey R S S A R LR ESEREREE S L

Nuclide

<

Activitcy 2-sigma MDA
Name {pCi/gram } . Error (pCi/gram }
U-238 Wot Detected  --------- 4.53E-001
RA-2286 1.77E+4000 5.37E-001 7.10E-0901
PBR~-214 6.10E-Q001 9.7CE-0Q2 £.46E-002
BI-214 5.21E-001 9.,14E8-002 S.73E-002
PBE~210 Not Detected  --=-~--=-- 8.46E+000
TH-232 5.59E-001 2.78BE-001 1.87E-001
RA-228 5.32E-001 1.51E-001 1.68E-001
AC-228 Not Detected W ---w---e-- 1.89%E-001
TH-228 5.20E-001 1.895E-001 4.21E-001
RA-224 7.0BE-001 1.78E-001 86.04E-002
PB-212 5.84E-001 8.84E-002 J.52E-002
BI-212 6.04E-001 2.B5SE-0QQ1 3.99E-001
TL-208 4 .,.54E-001 9,22E-Q02 8.098-002
U-235 Not Detected @ -~----e--- 1.80E-0601
TH-231 Not Detected — --------- 5.98E+000
PR-231 Not Detected  -~----=-=-- 1.27E+Q0C
TH-227 Not Dstected @ -~---w-n--- 3.0LE-0Q02
RA-222 Not Cetected  -~----ae-- 1.29E-901
RN-219 Not Detected — ~-w------ 3.54E-Q01
PB-211 Not Detected @ ~--=------ 7.28E~-001
TL-207 Not Detected  ~---=-~w-- 1.39E+Q0L
AM-241 Not Detected  --vveee-- 1.59%E-001
PU-239 Not Detected @ -----=---- 3.26B+4002
NP-237 Not Detected - --------- 1.75E+000
Ph-233 Neot Detected  -=---co--- 5.33E-002
TH-228 Not Detected @ -=--cvcu--- 1.74E~-001




_=Summary Report)

3

welide
Name
AG-108m
AG-110m
BA-133
BE-7
Ch-115
CE-139
CE-141
CE-144
CM-243
CO-56
CcO-57
CO-58
CO-860
CR-51
CS-134
cs8-137
EU-152
EU-154
BU-155
FE-S59
GD-153
HG-203
I-131
IR-192
-40
MN-32
MN-54

Activity

{pCi/gram }
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Betected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.36E+001

Not Detected
1 L05-007.

- Sample ID:

2-sigma
Errcr

MO-93
NA-22
NA-24
ND-147
NI-S57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-B5
TA-1B2
TA-183
TL-201
Y-88
ZN-565
ZR-95

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detescted
Not Detected
Not Detected
Not Detected
Not Detected
Not Detcected
Not Detected
Not Detected
Not Detected
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20119111

MDA

{(pCi/gram )

3.85E-~002
2.92E~002
3.84E-~-002
2.34E-001
2.13E-001
2.33E-0D2
4.28E-002
1.84E-001
1.56E-G01
3.14E-002
2.20E-002
3.22E-002
3.79E-002
2.39E-001
4.24E-002
3.04E-002
6§.57E-DO2
1.80E-001
1.02E-001
T.62E-002
5.74E-002
2.93E-002
3.58E-002
2.68E-002
3.02E-001
5.12E-002

1.72E-002 Aur peremT>

6.49E~-001
4.3CE-002
3.14E+000
2.44E-001
3.17E-001
2.78E-C02
2.65E-001
1.08E-001
2.70E-002
7.88E-002
3.49E-002
3.41E-002
1.56E-001
2.37E-0Q01
1.87E-001
3.14E-002
1.08E-001
5.82E-002

AR Fhts.
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02  2:38:47 PM *
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* Analyzed by; bBewg ] KiaF/0> Reviewed by: ﬁk}{bﬁ‘z/ *
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Customer : SANDERS M (£135)
Customer Sample ID : 059702-003

Lab Sample ID : 20119112

Sample Description : 6643/1079-DF1-BH3-11-8
Sample Quantity : 675.800 gram

Sample Date/Time : B/23/02 9:50:00 AM
Acquire Start Date/Time : 8/27/02 12:58:31 PM
Detector Name : LABQ1L

Elapsed Live/Real Time : 6000 / 6002 seconds
Comments:

U-~235/Ra-226 peaks not resoclved. Either isotope may be overestimated.
AR S EFESERFREER LS EEE RSEEREEERE IR ER RS SRR R LR R EREEEEEEE RESE SR EE SRR R R TR

Nuclide "Activity 2-gigma MDA
Name {pCi/gram } Error ‘ {(pCifgram )
U-238 Not Detected --------- 5.03E-001
RRA-226 1.70E4000 S.65E-001 7.66E-001
. PB~214 5.65E-001 3.20E-002 6.00E-002
BI-214 5.76E-Q01 1.02E-CQ1 5§.29E-002
UPB-ILD Not Detected  ~=-~=-=--- B.66E+G00
TH-232 7.1C0E-001 3.37E-001 1.70E-001
RA-228 5.56E-001 1.38E-001 1.73E-001
AC-228 T 6.00E-001 1.3BE-001 1.17E-001
TH-228 5.61E-001 2.18E-001 4 .58E-001
RA-224 6.98R-001 1.90E-001 1.17E-C¢0Q1
PB-212 6.67E-001 1.01E-001 3.85E-002
BI-212 S.82E-~-001 2.93E-001 4,11E-001
TL-208 5.92E-001 1.15E-001 9.33E-002
U-235 Not Detected — --------- 2.03E-001
TH-231 Not Detected @ ~-----~-- 6.68E+000
PR-231 Net Detected W -~--c-w--- 1.46E+0C00
TH-227 Not Detected @ -w--e---- 3.3%E-001
RA-223 Not Detected  --------- "1.43E-001
RN-21% Not Detected  --------- 4_.06E-001
PB-211 Not Detrected @ ---------~ B.BYE-~-001
TL-207 Not Detected @ -~-=------- 1.54E+001
AM-241 Not Detected @ --------- 1.78E-001
PU-239 Neot Detected  -~--=----- 3.52E+002
NP-237 Not Detected @ -~--------~ 1.95E+000
PA-233 Not Detected  ----==---- 5.63E-002
TH-229 Not Detected  «----mw-- 1.85E-001




[Summary Report]

- Sample ID: + 20119112
waclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ -~------~- 4.33E-002
AG-110m Net Detected @ ~-----a-- 3.19E-002
BA-133 Not Detected @ ~+------- 4.36E-002
BRE-7 Not Detected @ ~---c----- 2.61E-001
CcD-115 Not Detected — @ -~---cw--.- 2.47E-001
CE-139 Not Detected @ ~-------- 2.54E-Q02
CE-141 Net Detected W ~-------- 4.82E-002
CE-144 Not Detected @ ~---w----- 1.98E-001
CM-243 Not Detected @ ~----—---- 1.79E~001
C0-56 Not Detected  «~-----=-- 3.BSE-002
Cc0-57 Not Detected @ ~-=------- 2.52E-002
cCO-58 Not- Detected @ ~--------- 3.56E-002
CO-60 Not Detected  --------- 4.19E-002
CR-51 Not Detected — @ --------- 2.67E-001
CS-134 Not Detected  -----wo-_ 4 ,85E-002
C8-137 Not Detected — . -------=-= 3.67E-D02
EU-152 Not Detected @ --w------ 7.52E-002
EU-154 Not Detected W --w—-no-.-- 2.01E-001
EU-155 Not Detected --~---=--- 1.14E-Q01
FE-59 Not Detected @ --------- 9.32E-002
GD-153 Not Detected  --------- 6.76E-002
HG-203 Not Detected  --vc-a---- 3.40E-002
I1-131 Not Detected  ---c----- 3.8BE~-002
IR-1%92 Not Detected — ----~---- 2.83E-002
; K-40Q 1.52E+001 2.13E+000 3.28E-001
J MN-52 Not Detected e — o 6.07E-0D2
MN-54 Not. Detected  -=-------- 3.77E-002
MO-99 Not Detected @ ----c-wu-- 7.77E-001
Na-22 Not Detected — ----~---- 5.65E-002
NA-24 Not Detected W ~=wv-vcoao- 4 02E+000
ND-147 Not Detected - ----we—-- 2.73E-001
NI-57 Not Detected @ -w-ecc-n-- 3.68E-Q01
RU-103 Not Detected @ --------- 3.16E-002
RU-10¢ Not Detected @ -~--w--=a-- 2.92E-001
SB-122 Not Detected @ ~------=--- 1.14E-001
SB-124 Not Dektected @ ---ov-na-- 3.13E-002
SB-12% Not Detected  --v-c-c-a-- 8.79E-002
SN-112 Not Detected @ --------- 3.B3E-D02
SR-85 Not Detected  ------=~-- 4 Q2E-002
TA-182 Not Detected @ --------- 1.76E-001
TA-183 Not Detected  --------- 2.61E-001
TL-201 Not Detected = --------- 2.14E-001
Y-88 Not Detected @ --w------ 3.37E-D02
ZN-65 Not Detected @ ~-—------- 1.19E-001
ZR-95 Not Detected W ---~----- 6.54E-002
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* Sandia National Laboratories ] *
Radiation Protection Sample Diagnostics Program *
8/27/02  4:21:06 PM x
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Customer SANDERS M (6135)

Customer Sample ID 059703-003

Lab Sample ID 20118113

Sample Description
Sample Quantity
Sample Date/Time 8/23/02  10:05:00 AM
Acgquire Start Date/Time 8/27/02 2:40:53 PM
Detector Name : LABO1

Elapsed Live/Real Time

6643/1075-DF1-BH3-15-8
715.800 gram

002 seconds

comments:

U-235/Ra-228 peaks not resclved. Either isotope may be overestimated.
2R AR RS R R EER R R RS2 LS R RE YRR R R R RS A RREEEEEEEREEEERE KR LSRR TR L PR IR TR TR TE

Nuclide

6000 /

Activity 2-sigma MDA

Name {(pCi/gram ) Error {pCi/gram )
U-238 Not Detected - --------- 4.89E-001
RA-226 1.08E+000 5.00E-001 7.3%E-Q01
PBE-214 S.57E-001 1.07E-001 1.08E-001
BI-~-214 4.73E-001 8.92E-002 6.80E-Q02

’PE—ZIO Not Detected ----wv---- 5.228+000
TH-232 £.34E-001 3.09E-001 1.89E-~001
RA-228 6.98E-001 1.52E-0Q001 1.50E-001
AC-228 Not Detected  --------- 2.08E-001
TH-228 6.63E-001 2.21E-4Q01 4 .24E~-001
RA-224 £.14E-001 1.70E-001 1.08E-001
PB-212 5.89E-001 8.98E-002 3.64E-002
BI-~-212 6.26E-001 3.04E-001 4 ,28E-001
TL-208 5.11E-001 1.01E-001 B.48E-002
U-235 Not Detected @ ---vcww-- 1.93E-001
TH-231 Not Detected ~-------- 6.11E+0Q00D
PA-231 Neot Detected ~-------- 1.37E+000
TH-227 Not Detected  --------- 31,14E-00Q1
RA-223 Not Detected @ ~-------- 1.38E-0Q01
RN-219 Not Detected - --------- 3.87E-001
PB-211 Not Detected  --------- 8.52E-001
TL-207 Not Detected --------- 1.49E+001
AM-241 Not Detected  ----w---- 1.69E-001
PU-239 Not Detected @ --------- 3_.45E+002
Np-237 Not Detected ™ --------- 1.79E+000C
PA-233 Not Detected  --------- 5.47E-002
TH-229 Not Detected @ ---------

1.50E-001



Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-13¢
CE-141
CE-144
CM-243
CC-5¢
co-~-57
C0-58
CC-60
CR-51
C5-134
C5-137
EU-152
EU-154
EU-15¢%
FE~59
GD-153
HG-203
I-131

IR-192
K-40
MN-52

MMN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
S5B-122
SE-124
SB-125
SN-113
SRE-B85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Summary Report] - Sample ID:
Nuclide Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Not Detected

Not Detected
Not Deteckted

1.49E+001
Nat Detected
Not Detected
NHot Detected
Not Deteckted
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dstected
Not Detected
Not Detected
Not Detected

2-sigma
Error

- - = -
- = —
R e
e = =
- e mao-
e e -
- e -
—_— - - =

R

20119113

MDA
(pCifgram )
4 .31E-002
2.73E-GQ2
4.16E-002
2.46E-001
2.36E-0401
2.51E-064Q2
4 .51E-002
1.80E-001
1.68E-001
3.42E-002
2.35E-002
3.38E-Q02
4,.23E-002
2.43E-001
4 _47E-002
3.21E-002
7.01E-002
1.87E-001
1.06E-001
B.44E-0402
5.31E-9Q02
3.17E-Q02
3.80E-002
2.73E-002
3.23E-001
5.13E-002
3.858E-002
7.72E-001
4.72E-002
4 .08E+000
2.67E-001
3.88E-0Q01
2.8B0E-Q0Z2
2.91E-9001
1.20E-001
Z2.89E-~Q02
8.36E~002
3.68E-002
3.73E-GQ2
1.65E~-001
2.57E-001
2.02E-001
3.02E~-002
1.08E-001
6.07E-002
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’ Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
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* Analyzed by: AZéi:::;TZ /Qfl" Reviewed by: jé%:f Z%}/ *
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Customer

Customer Sample ID
Lab Sample 1D

SANDERS M (6135)
059705-003
20119114

Sample Description 6644/1080-DF1-BH1-5-§

Sample Quantity : 691.900 gram

Sample Date/Time : 8/26/02 11:25:00 AM
Acguire Start Date/Time : 8/27/02 4:23:11 PM
Detector Name : LARO1

Elapsed Live/Real Time 6000 / 6002 seconds
Comments

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
22 AR SR AR RS AR R R Rl R SRR AR SRR RS XRRRERRRRE R RS RXL R AR R R EET S X R IR T

Nuclide Activity 2-sigma MDA
Name (pCifgram ) Error (pCi/gram }

U-238 Not Detected  ~-------- 5.26E-001
RA-2286 1.75E+0QQQ 5.69E-001 7.68E-001
"PB-214 €.64E-001 1.05E-001 6.76B-002
BI-214 5.85E-0D01 1.02E-001 5.92E-002
PB-210 Not Detected  --------- 8.B7E+000
TH-232 7.16E-001 3.45E-001 1.98E-001
RA-228 6.252-001 1.43E-001 1.48E-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 7.70E-001 1.98E-001 9.30E-D002
bPB-212 7.32E-001 1.11E-001 3.B9E-002
BI-212 8.38E-001 3.17E-9Q01 4.10E-001
TL-208 €.31E-0D1 1.20E-001 9.60E-002
UJ-235 Not Detected = —~-=-w-~--- 2.00E-001
TH-231 Not Detected  -~=---=-e- £.50E+000
PA-211 Not Detected  ------~c-- 1.45E+000
TH-227 Not Detected @ -~-=-w----- 1,45E-001
RR-223 Not Detected --------- 1.18E~-0Q1
RN-219 Not Detected @ --------- 3.74E-~001
PB-211 Not Detected @ --------- B.64E~-001
TL-207 Not Detected @ --------- 1.52E+001
AM-~-241 Not Detected  --nec-v--- 1.72E~-001
PU-239 Not Detected & —-----w--- 3.62E+002
Np-237 Not Detected  -—-~------ 1.92E+000
PA-223 Not Detected W --------- S5.94E-002
TH-229 Not Detected @ --=------- 2.03E-001



ummary Report] - Sample ID: 20119114
.aclide Activity 2-gigma MDA
Name {pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ --------- 4.37E-002
AG-110m Not Detected @ --------- 3.20E~002
BA-133 Not Detected @ -=-------- 4.45E-~002
BE-7 Not Detected  --------- 2.58E-¢001
CD-115 Not Detected  --------- 1.00E-001
CE-139 Not Detected @ --------- 2.5SE-002
CE-141 Not Detected @ --------- 4 ,55E-002
CE-144 Not Detected @ --------- 2.01E-001
CM-~243 Not Detected ------=--- 1.82E-001
Co-~-56 Not Detected ~-------- 3.70E-002
CO0-97 Not Detected = ---------~ 2.47E-002
CO-~58 Not Detected @ ------wu--~ 3.32E-002
CO-60 Not Detected  ----~---- 4 .12E-002
CR-51 Not Detected @ --~o----. 2.45E-001
C§8-134 Not Detected @ ----w---- 4 .87E-Q02
C5-137 Not Detected ----~-~--- 3.59E-QQ2
EU-152 Not Detected  -~--=------ 7.42E-002
EU-154 Not Detected  ~-------- 2.02E-001
EU-155 Not Detected ~-------- 1,16E-001
FE-59 Not Detected ~-------- B.1BE-002
GDh-153 Not Detected  ~-=----w-- 6.85E-002
HG-203 Not Detected  --------- 3.3BE-002
I-131 Not Detected  --------- 2.80E-002
YR-192 Not Detected @ --------- 2.80E-002
bK—élO 1.52E+001 2.13E+000 3.18E-001
MN-52 Not Decected @ --------- 4.28E-002
MN-S4 Not Detected - --------- 3.88E-002
MO-99 Not Detected ---=------ 3.67E-901
NA-22 Not Detected  --------- 4.89B-002
NA-24 Not Detected  --------- 1.49E-0D1
ND-147 Not Detected  --w-u-wa- 2.23E-001
NI-57 Not Detected  --------- 1.02E-001
RU-103 Not Detected W —---e-e-wa- 3.11E-0Q02
RU-108e Not Detected  --------- 2.%94E-001
SBR-122 Not Detected @ -=-=-=----- 5.52E-Q02
S5B-124 Not Detected  --=--=~-a- 3.08E-0Q02
SBE-125 Not Detected — —--w-w--- 9,27E-002
SN-113 Not Detected @ -=~-~-~--- 3.93E-002
SR-85 Not Detected W -~~-~-v-e-- 3.82E-002
TA-182 Mot Detected @ -~~-e-e--- 1.77E-001
TA-183 Not Detected  -~-v----- 1.74E-GO01
TL-201 Not Detected  -—--w-w--- 1.09E8-001
Y-88 Not Detected W --------- 3.48E-002
ZN-65 Not Detected @ -+~w-ew--- 1.17E-001
ZR-9% Not Detected = -~--wc-w--- 5.98E-002
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Sandia National Laboratories *
: Radiation Protection Sample Diagnostics Program *
8/27/02 7:45:43 PM *
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* Analyzed by:
LA AR RS AR L ESEREEREXE
Customer
Customer Sample ID
Lap Sample ID

SANDERS M (6135) —
059706-003
201191153

Sample Description

6644/1080-DF1-BH1-10-8
Sample Quantity

: 798.800 gram
Sample Date/Time : 8/26/02 11:40:00 AM
Acqguire Start Date/Time g/27/02 5:05:30 PM
Detector Name : LARO1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either iscotope may be overestimated.
LEA S ER R AR S EEELEEEREESE LN SR LA A SRR LR LR EREEREEEREAR SRR RS R EEERE LR EEEE R

Nuclide Activity 2-sigma MDA
Name {(pCi/gram ) Exror (pCi/gram }

U-238 Not Detected  =~-------- 4,4785-001
RA-226 1.23E+000 4,81E-001 6.85E-001
PB-214 5.47E-001 8,78E-002 5.81E-002
BI-214 5.19E-001 $9.03E-002 5.46E-002
PB-210Q Net Detected  —-~-a---- T.67E+000
TH-232 5.69E-001 2.77E-001 1.66E-Q01
RA-228 3.67E-001 1.32E-001 1.67E-001
AC-228 5.60E-001 1.20E-001 8.88E-002
TH-228 5.58E-C01 1.98E-Q01 2.97E-00Y
RA-224 5.348E-001 1.48E-001 8,65E-002
PB-212 4.92E-001 7.57E~Q02 3.53E-002
BI-212 4.75E-001 2.51E-001 3.60E-0QQ1
TL-208 3.98E-001 8.31E-QQ02 7.46E-002
UJ-235 7.77E-002 1.51E-001 1.77E-001
TH-231 Not Detected @ ----e----- 5.95E+000
PA-231 Not Detected — @ --w-=-u---- 1.23E+0Q000
TH-227 Not Detected @ --------- 2.818-001
RA-223 Not Detected  --------- 1.0€6E-001
RN-219 Not Detected  --------- 3.33E-901
PB-211 Not Detected @ ---w-o---- 7.51E-001
TL-207 Not Detected --------- 1.378E+001
AM-241 Not Detected @ --------- 1.46E-001
PU-239 Not Detected — «--c-c-cwe-aa- 3.17E+0Q02
NpP-237 Not Detected @ -v------- 1.67E+000
PA-233 Not Deteckted  --------- 5.16E-Q02
TH-22% Not Detected  --=-=~-=-- 1.71E-001




CSummary Report] - Sample ID: : 20119115
N

uclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected  -~--«---. 3.82E-002
AG-110m Not Detected  --------- 2.54E-002
BA-1233 Not Detected — --------- 3.B5E-002
BE-7 Not Detected — -----o---- 2.22E-001
CD-115 Not Detected W -~---~---_ 8.90E-002
CE-139 Not Detected W -—-------_ 2.23E-002
CE-141 Not Detected — ----w--w- 31.92E-002
CE-144 Not Petected @ ----~---_ 1.73E-001
CM-243 Not Detected W —---o--o--_ 1.568-001
CC-58 Neot Detected @ --=------- 3,20E-002
C0-~-57 Not Detected @ --------_ 2.18E-002
C0o-58 Not Detected  c---weeooa- 3.18E-0Q2
CO-~60 Not Detected  -----c---- 3.29E-C02
CR~51 Not Detected  --------- 2.02E-001
Cs-~-134 Not Detected @ --------- 4,26E-002
Ccs~137 Not Detected ™ ---~------ 2.96E-C02
EU-152 Not Detected  ---~-c---- 6.55E-002
EU-154 Not Detected W —-~-e--ao- 1.76E-001
EU-155 Not Detected  -—=~---w-- 9.80E-002
FE-59 Not Detected  --~------ 7.62E-002
GD-153 Not Detected @ «-~------ 5.76E-002
HG-203 Not Detected — --~-ce---- 2.76E-002
I-131 Not Detected @ --------- 2.74E-002
IR-192 Not Detected W --v------ 2.32E-002
‘ J K-40 1.435+001 1.98E+000 2.36E-001
MN-52 Not Detected @ ---c-----_ 3.85%E-002
MN-S4 Not Detected  ------a-_- 3.19E-002
MO-99 Not Detected W --vc-waoo 3.24E-Q01
NA-22 Not Detected — ~-------- 4,12E-0Q2
NAh-24 Not betected W ~----~--- 1.46E-001
ND-147 Not Detected @ ~----a--o- 1.87E-001
Ni-57 Not Detected — ~----~--- S.75E-002
RU-103 Not Detected W ~-------- 2.66E-002
RU-106 Not Detected @ ------~--- 2.43E-~D01
SBE-122 Not Detected @ ---w--o-.- 4 .95B-~002
SE-~-124 Not Detected W ~-------- 2.64E~002
SB-12% Not Detected W --------- 7.36E-002
5R-112 Not Detected @ --------- 3.36E~002
SR-85 Not Detected @ ~-------- 3.25E-002
TA-182 Not Detected W --------- 1.56E~001
TA-1B3 Not Detected @ --------- 1.45E-001
TL-201 Not Detected — --------- 9.3%E-0Q2
Y-88 Not Detected @ --------- 2.75E-002
ZN-65 Not Detected @ --------- 1.04E-0Q1
ZR-95 Not Detected @ --------- 5.48E-~Q0Q2
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 9:28:02 PM *
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* Analyzed by: *éégéff;aéﬁ7Q2’ Reviewed by: 4géjgaéaiﬁééL— *
LA R A A S AR SRR LIRS R LR ERESEEEREEREESEEEEIEREEERE PR e dded bk ER
Customer : SANDERS M (6135)

Customer Sample ID 059707-003

Lab Sample ID 20119116

Sample Description
Sample Quantity
Sample Date/Time B8/26/02 1:05:00 PM

Acquire Start Date/Time 8/27/02 7:47:49 PM
Detector Name : LaBO1

Elapsed Live/Real Time 6000 [/

6644 /1080-DF1-BH2-~5-8
738.100 gram

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
LA R AR AR EE R E R SR AL A S XS SR LR L R R R R R A RS AR AR RE RS AR R PR EEE AL EREEEREEE AL EREESE X TR 2

Nuclide Activity 2-sigma MDA
Name {(pCi/gram ) Error (pCi/gram )
J-238 Not Detected — --------- 4.838E-001
RA-226 1.62E+0Q00 5.33E-4001 T.22E-001
PR-214 5.83E-001 S.60E-002 6.59E-002
BI-214 5.14E-001 9.17E-002 5.95E-002
FB-21¢ Not Detected @ --------- 8.58E+000
TH-232 € .T0E-0QL 3.24E-001 1.90E-001
RA-228 6.39E-001 1.44E-001 1.56E-001
AC-228 &€.32E-001 1.41E-D01 1.18E-G01
TH-228 5.41E-001 2.12E-Q01 4 .7T4E-001
RA-224 8.59E-001 Z2.10E-0Q1 8.26E-002
PB-212 6.48E-001 9.77E-002 3.57E-002
BI-212 7.73E-001 3.00E-001 3.92E-001
TL-208 5.59E~001 1.08E-001 8.97E-002
UJ-235 Not Detected @ -+v------- 1.93E-001
TH-231 Not Detected @ --------- €.46E+000
PA-231 Not Detected W --------- 1.45E+000
TH-227 Not Detected  ----~---- 3.18E-001
RA-223 Not Detected  --------- 1.18E-001
RN-219 Not Detected  --------- 3.81E-001
PE-211 Not Detected @ --=------ B.58E-DD1
TL,-207 Nokt Detected e 1.50E4001
AM-241 Not. Detected  -~-c----- 1l.65E-001
PU-239 Not Detected W ----=-n-- 3.42E+002
NP-237 Not Detected  ------=-- 1.81E+000
PA-233 Not Detected @ --------- 5.7C0E-002
TH-228 Not Detected  --------- 1.88E-GQ1

© e e ——— e



[Summary Report]

Cﬂucl ide

Name
AG-108m
AG-110m
BA-133
BE-7
Ch-1158
CE-139
CE-141
CE-144
CM-243
CO-5¢6
Cc0-57
CO-58
CO-860
CR-51
CS-134
C8-137
EU-152
EU-154
EU-155
FE-595
GD-153
HG-203
I-121
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-1D06
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-~183
TL-201
Y-88
ZN- &5
ZR-95

Activity

[pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.56E+001
Not Detected
Not Detected
Not DRetected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error
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2011911¢

MDA

(pCi/gram )

OFNRRRWRNOWUINNONFRRRKBWWODWOEANPRSNWAMNMWWNDW AR AN D W

.25E-002
.00E-002
.27E-002
.48E-001
.01E-001
.45E-002
.38E-002
.87E-001
.72E-Q0Q1
.58E-002
.36E-~002
.37E-002
.74E-002
.30E-001
.56E~002
.39E-~-002
.10E-~002
.989E-001
.07E~001
.96E~002
.51E~-002
-18E-002
.00E-002
.65E-002
.17E-001
-90E-002
.67E-002
.43E-001
.87TE-Q02
.3SE-001
.27E-001
-41E-002
.78E-002
.99E-001
.55E-002
.03E-002
.36E-002
.57E~-002
-685E-002
.68E-001
.66E-001
.03E-001
.77E-002
-14E-001
.25E~002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* §/27/02 311:10:21 PM *

LA R R RS AL EE R BRI EREEE RS LR EERAERERE LSS EEREEEEEEEER L AR XREEE L L R EEENEE]
*

*
* Analyzed by: 2§70 Reviewed by: éé;g[éL/ *
LEA S ESRREEEESEER R LESE S EERER T EREEE AR S EEEEEEEE SR A EEEE] * ok k * *hkkhhkkhkhkhrnd

Customer SANDERS M (£135)
Customer Sample ID 059708-003
Lab Sample ID 201138117

6644/1080-DF1-BH2-10-5
746.700 gram

Sample Description
Sample Quantity :
Sample Date/Time .: 8/26/02 1:20:00 PM
Acquire Start Date/Time 8/27/02 9:30:08 EM
Detector Name : LAEBQ1

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
***************************-k*************'lr*-k***-***i**********************

Nuclide Activity 2~sigma MDA
Name {(pCi/gram ) Error {pCi/gram )
U-238 Not Detected -~-=---=--- 4 .75E-001
RA-226 1.24E+000 5.15E-001 7.44F-001
214 6.15E-001 S.83E-002 6.63E-002
( 214 5.53E-001 2.35E-002 4 .53E-002
-210 Not Detected ————e— - 7.78E+000Q .
TH-232 5.46E-001 2.76E-001 1.97E-001
RA-228 3.67E-001 1.28E-001 1.55E-001
AC-228 Not Detected -w-----~-- 1.%94E-001
TH-228 5.36E-001 1.98E-001 4 . 27E-001
RA-224 5.56E-001 1.59E-001 1.10E-001
PE-212 S.12E-001 7.92E-002 3.44E-002
BI-212 $5.58E-001 2.61E-001 3.59E-001
TL.-208 4 .48E-001 9.21E-0Q02 8.06E-002
U-235 1.14E-001 1.58E-0Q01 1.86E-001
TH-231 Not Detected @ --------- 5.80E+000
PA-231 Not Detected  --------- 1.29E+000
TH-227 Not Detected  ------~-- 2.8%E-001
RA-223 Not Detected @ --------- 1.06E-001
RN-2109 Not Detected -------~-- 3.71E-001
PB-211 Not Detected @ ------=--- 8.14E-001
TL-207 Not Detected @ --------- 1.42E+001
AM-241 Not Detected @ --------- 1.56E-001
PU-239 Not Detected @ --------- 3.18E+002
NP-237 Not Detected  --------- 1.72E+Q00
-233 Not Detected  --------- 5.20E-002
i229 Not Detected @ --------- 1.81E-001



[Summary Report] - Sample ID: 20119117
ide Activity 2-sigma MDA
18 (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected = ----~---- 4,09E-002
AG-110m Not Detected @ --------- 2.72E-0Q02
BA-133 Not Detected @ --------- 3.93E-002
BE-7 Not Detected @ --------- 2.36E-001
CD-115 Not Detected @ --------- 9.14E-002
CE-139 Not Detected — ---=---~-- 2.33E-002
CE-141 Not Detected  --=-=-«-- 4.10E-002
CE-144 Not Detected --------- 1.73E-001
CM-243 Not Detected  --------- 1.59E-001
CO-56 Not Detected  ----~---- 3.16E-002
CO-57 Not Detected @ --------- 2.27E-002
CO-58 Not Detected @ ----~---- 3.31E-002
CO-60 Not Detected e 3.50E-002
CR-51 Not Detected @ --------- 2.14E-001
C35-134 Not Detected  ----~---- 4.62E-002
C8-137 Not Detected  ----~---- 3.12E-002
EU-152 Not Detected  --~------ 6.83E-002
EU-154 Not Detected @ -=~------ 1.88E-001
EU-155 Not Detected @ --~------ - 1.01E~001
FE-59 Not Detected @ -~-------- - 7.68E-~-002
GD-153 Not Detected @ ~-------- 6.08E~0C2
HG-203 Not Detected @ --~------ 2.91E-002
::)31 Not Detected  ~-~------ 2.76E~-002
152 Not Detected S m - 2.37E-002
F4 0 1.34E+001 1.88E+000 2.77E~-001
MN-52 Not Detected @ ~----=---- 4 .08E-002
MN-54 Not Detected --------- 3.35E-0D2
MO-9¢9 Not Detected @ ~-------- 3.32E-001
NA-22 Not Detected  ~-------- 4 .45E-002
NA-24 Not Detected @ ~«------=- 1.52E-001
ND-147 Nect Detected @ «~---w-=--- 2.02E-001
NI-57 Not Detected @ ~-w---w-- 9.84E-002
RU-103 Not Detected @ --------- 2.77E-002
RU-1086 Not Detected @ --=---w-- 2.73E-001
SB-122 Not Detected @ --------- 5.38E-002
" SB-124 Not Detected  --------- 2.79E-002
SB-125 Not Detected @ -------=-- §.47E-002
SN-113 Not Detected @ --------- 3.31E-002
SR-85 Not Detected  --------- 3.34E-002
TA-182 Not Detected @ --------- - 1.67E-001
TA-183 Not Detected --------- 1.5%E-001
TL-201 Not Detected @ --------- 1.01E-001
Y-88 Not Detected @ --------- 2.63E-002
ZN-65 Not Detected @ -----=---- 1.14E-001
ZR-95 Not Detected  --------- S.74E-002

3
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program : *
. 8/28/02 12:52:39 AM *

IR E R R R AR A R R SRR R EXE R AR RS R L RS RS R R R R ER R R PR AR s R RRREE SRR R RE R L LR XN

* - . *
2 f /. Reviewed by: ﬁé%? *
RS LSS ESARESE RS SR SR EREEEE * & LR E R RE XS X E XS

* pnalyzed by:

AkhkkwE b r Ak xkrkkxr WAk xEKx

Customer SANDERS M (B135) )
Customer Sample TID 059709-003
Lab Sample ID 20119118

Sample Description 6544!1080—DF1-BH3~4%<S
Sample Quanftity 664 .900 gram

Sample Date/Time : 8/26/02 1:40:00 PM
Acquire Start Date/Time : 8/27/02 11:12:26 PM
Detector Name 1ABO1

Elapsed Live/Real Time : 6000 / 6002 seconds

"

Comment s ;

fU~-235/Ra-226 peaks not resoclved., Either isotope may be overestimated.
;;?k***ii******i*********i************t***t*******************************
it

vyt
i St

Nuc? e !

A Activity 2-sigma MDA
Name v (pCi/gram ) Exrror {(pCi/gram )
U-238 Not Detected  --------- 5.15E-001
RA-226 1.32E4000 5.01E-001 7.01E-001
PB-214 6.95E-0C1 1.09E-001 6.52E-002
BiI-214 &.258E~001 1.08E-001 6.16E~-002
PB-210 Not Detected @ --------- 9.01E+000
TH-232 6.50E-0Q001 3.23E-001 2,.18E-C00C1
RA-228 5.93E-001 1.42E-001 1.52E-001
AC-228 6.06E-3001 1.37E~-001 1.11E-0Q1
TH-228 8.63E-001 2.54E-001 4,64FE-001
RA-224 7.31E-001 1.95E-001 1.07E-001
PB-212 6.52E-001 9.91E-002 1.79E-002
BI-212 7.26E-001 2.64E-001 3.20E-001
TL-208 5.0SE-001 1.04E-0C1 8.15E-002
U-235 Not Detected  -~-~-w----- 2.03E-0Q1
TH-231 Not Detected @ =-~--=---~- 6.53E+0Q00
PA-231 Not Detected --------- 1.35E+000
TH-227 Not Detected @ -~-=------ 3.35E-001
RA-223 Not Detected ---==----- 1.22E-001
RN-218 Not Detected W -~-----c--- 4 ,0%E-001
PB-211 Not Detected  -~--n---- 8.87E-001
TL-207 Not Detected @ -~------. 1.57E+001
AM-241 Not Detected @ --------- 1.71E-001
PU-239 Not Detected  -v-c-e---- 3.67E+002
Nb-237 Not Detected  --=------- 1.95B8+4+000
PA-233 Not Detected  --------- 5.65E-002
TH-229 Not Detected -~------- 1.97E-001



{Summary Report] - Sample ID: : 20119118
Cﬂucl ide Activity 2-gigma MDA

Name ' (pCi/gram ) Error {pCi/gram )
AG-108m Not Detecked @ -~-cvcee-- 4 .45E-002
AG-110m Not Detected @ ~---=--=-- 3.03E-002
BA-133 Not Detected @ ~-=-----—-- 4.50E-002
BE-7 Not Detected @ ~---vc---- 2.47E-001
CD-115 Not Detected  ~-------- 1.06E-001
CE-139 Not Detected ---=w---- 2.53E-002
CE-141 Not Detected @ ~----c---- 4.61E-002
CE-144 Not Detected @ --------- 1.91E-001
CM-243 Not Detected @ --------- 1.8Q0E-QQL
C0-56 Not Detected @ =--------- 3.63E-002
CO-57 Not Detected @ --------- 2.46E-D02
CcoO-58 Not Detected  --------- 3.33E-DD2
CQ-80 Not Detected ---~----- 3.93E-002
CR-51 Not Detected  ---~«o--- 2.35E-001
C5-134 Not Detected  --«------ 4.97E-002
CsS-137 Not Detected @ --------- 31.51E-Q0C2
EU-152 Not Detected ~-------- 7.38E-002
EU-1584 Nok Detected @ @ «-------- 2.07E-001
EU-155 Not Detected W --------- 1.13E-001
FE-59 Not Detected --------- B.63E-0D2
GD-153 Not Detected ---—------ €.6Q0E-002
HG-203 Not Detected ™ ------c--=2 3.16E-002
I-131 Not Detected  --------= 32.12E~002
IR-192 Nct Detected --------- 2.70E-Q02
K-40 1.38E+Q01 1.94E+00Q0 2.88E-001
MN-~52 Not Detected  ---c--c--o 4 .,29E~002
MN-54 Not Detected @ --------= 3.86E~002
MO-9%9 Not Detected @ -~-=«------ 3.82E-001
NA-22 Not Detected @ --------- 5.01E-002
NA-24 Not Detected @ ~----~--- 1.93E-001
ND-147 Not Detected @ -----<--- 2.30E~-0D1
NI-57 Not Detected  --------- 1.02E-001
RU-103 Neot Detected ~-~=-=~---- 3.13E-002
RU-10¢6 Not Detected  —-cme-s-—- 3.09E-001
SB-122 Not Detected @ --=------- 6.25E-002
SB-124 Not Detected W --~--o--- 2.87E-002
SB-125 Not Detected  --------- 8.85E-002
SN-113 Not Detected W --~------ 3.88E-002
SR-85 Not Detected @ --------- 3.64E-Q02
TA-182 Not Detected  --~------ 1.78E-001
TA-183 Not Detected @ --~------ 1.76E-00Q1
TL-201 Not Detected  -~-v-----. 1.11E-001
Y-88 Not Detected @ --—--o--. 3.20E-002
ZN-65 Not Detected @ -~------- 1.22E-001
ZR-85 Neot Detected  --------. 6.16E-002

3
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/28/02 2:34:58 AM *

**i***i****************************************f********i***********f****

* *
* hnalyzed by: Reviewed by: g /
IZTEZEZLEE R R EREEE XL * %k ok 'k ******************* o e ****************

Customexr SANDERS M (6135)
Customer Sample ID 059710-003
Lab Sample 1D 20119119

Sample Description
Sample Quantity 741.300 gram
Sample Date/Time : 8/26/02 2:10:00 pM
Acquire Start Date/Time : 8/28/02 12:54:44 AM
Detector Name : LARQL

Elapsed Live/Real Time 6000 /

6644/1080-DF1-BH3-11-8

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either iscotope may be overestimated.
AXXRET A AR RFT AR R A A AR A AT AT A TR AR AT TR kbbb rhhrhkrhddhkddddtk

Nuclide Activity 2-gigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 8.68E-001 3.03E-0C1 4.17E-001
RA-228 1.05E+000 4 60E-001 6.67E-001
PR-214 5.32E-001 B.6BE-D02 5.82E-002
‘-\BI 214 5.40E-001 9.39E-002 5.52E-002
i /PB-210 Not Detected  --------- 8.01E+000C
TH-232 4.67E-001 2.37E-001 1.71E-001
RA-228 5.13E-0Q1 1.25%E-001 1.5BE-001
AC-228 Not Detected ——mm e - 2.04E-Q01
TH-228B 5.97E-001 2.13E-001 4,42E-001
RA-224 7.03E-001 1.80E-001 7.48E-002
PE-212 5.55E-001 g8.50E-002 3.64E-002
RI-~-212 5.2€E-001 2.75E-001 3.93E-001
TL-208 4 .81E-001 9.60E-002 B.0OSE-0Q2
J-235 Z2.57E-001 1.64E-001 1.96E-001
TH-231 Not Detected @ --------- 6.10E+000
PA~231 Not Detected  --------- 1.30E+0D0
TH-227 Not Detected @ -~------- 3.02E-001
RA-223 Not Detected W ---=------ 1.12E-001
RN-219 Not Detected @ --------- 3.70E-001
PB-211 Not Detected W ~----=---o 8.29E-Q01
TL-207 Not Detected @ =~-------- 1.38E+Q01
AM-241 Not Detected  --~---~--- 1.61E-001
PU-239 Not Detected  ~-----~--- 3.334002
NP-237 Not Detected @ ~--=------ 1.76E+000
PA-233 Not Detected ~-cc-cwe--. 5.57E-002
TH-229 Not Detected  --------- 1.80E-001



ummary Report] - Sample ID: : 20119119
uclide Activity 2-sigma MDA
Name (pCi/gram } Error (pCi/gram )
AG-108m Not Detected --~c--~-_--- 4_.15E-0Q2
AG-110m Not Detected ™ ---cceea-- 2.79E-002
BA-133 Not Detected @ ----e-u.- 4 DOE-002
BE-7 Not Detected @ --------- 2.23E-001
CDh-115 Not Detected @ -«--~----- 9.66E-002
CE-139 Not Detected @ ~=ccw-oo- 2.30E-Q02
CE-141 Not Detected @ -~------- 4,36E-002
CE-144 Not Detected  ---w----- 1.76E-001
CM-243 Not Detected W -~-cw---- 1.56E-001
CC-56 Not Detected  -+~--v--oo- 3.32E-002
CG-357 Not Detected @ -~~--~--w- 2,.25E-¢02
CC-58 Not Detected  ---cc--—- 3.64E-002
CO-60 Not Detected — -v--wc---- 3.83E-002
CR-51 Not Detected ----c--o- 2.27E-001
C5-134 Not Detected @ -------_- 4_42E-002
CS-137 Not Detected  -------.- 3.14E-002
EU-152 Not Detected = --------- 6E.75E-002
EU-154 Not Petected  --------- 1.92E-001
sEU-155 Not Detected  --~~------ 1.04E-001
FE-59 Not Detected  -~---n-oo- 7.75E-002
GD-153 Not Detected @ ---ce-ao-- 6.0%E-002
HG-203 Not Detected --~----_-- 2.85E-~-Q02
-131 NHot Detected @ ------~---- 2.90E-0G2
R-192 Not Detected --~-w---- 2.57E-002
‘; K~40, 1.48E+001 2.06E+0Q00 2.50E-001
T MN-S2 Not Detected  -------.- 3.91E-002
MN-54 Not Detected = --~------ 3.50E~002
MD-29 Not Detected W -w-----o-- 3.51E-00L
NA-22 Not Detected @ @ ----o-w--- 4.59E-002
NA-24 Not Deteckted @ ------=--- 1.82E-001
ND-147 Not Petected W ---=-cca-- 2.13E-001
NI-S7 Net Detected W --------- 1.09E-001
RU-103 Not DPetected ---cwccaa- 2.79E-002
RU-1086 Not Detected W -=--o---._ 2.66E-001
SB-122 Not Detected @ —----w---. S.63E-002
gB-124 Not Detected  -~-------- 2,64E-002
SB-125 Not Detected @ --------- B.28E-002
SN-113 Nct Detected W -~------_- 3.63E-Q02
SR-85 Net Detected W -~-—wccoa-- 3,34E-002
Th-182 Not Detected  -—------- 1.69E-001
TA-~183 Not Detected — -~--~-—---- 1.68E-001
TL-201 Not Detected @ -=-----.o_-. 1.05E-001
Y-88 Not Detected @ ~=-n~—---- 2.97E-002
ZN-65 Not Detected @ -~-------- 1.14E-001
ZR-~95 Not Detected  ~-----wo- 5.72E-002
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Sandia National Laboratories : *
Radiation Protection Sample Diagnostics Program *
o~ B/28/02 5:54:27 AM *

*****ti*i******i*******************************t*************************
*

*
* Analyzed by: ZE/EQ’ Reviewed by: g? 04 *
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Customer SANDERS M (6135}

Customer Sample ID LAB_CONTROL_SAMPLE_USING CG-134
Lab Sample ID 20115122

Sample Description : MIXED_GAMMA STANDARD_ CG-134
Sample Quantity : 1.000 Each
Sample Date/Time : 11/01/90 12:00:00 PM

Acguire Start Date/Time g/28/02 6:44:11 AM
Detector Name : LABO2 ‘
Elapsed Live/Real Time : 600 / 604 seconds

Comments:
************i************************************************************

Nuclide Activity 2-sigma MDA
Name {pCi/Each ) Error (pCi/Each )
U-238 Not Detected @ -«-ew---- 4 ,05E+003
RA-226 Not Detected  --------- 5.63E+003
PB-214 Not Detected  -~-~----- 5.78E+002
BI-214 Not Detected @ @ -=--~----- 4 .565+002

‘ﬂpa—zlo Not Detected  --w=------ 2.69E+005

‘.'/TH-ZBZ Not Detected @ ---=~----- 1.B68E+0Q03
RA-228 Not Detected W --cece--- 1.72E+003
AC-228 Not Detected @ --=------- 1L.03E+003
TH-228 Not Detected @ -----c---. 4,29E+005
RA-224 Not Detected = ----=----- 1.56E+004
PE-212 Not Detected ~--=--~--- 3.23E+004
BI~-212 Not Dekected  --------- 2.0BE+005
TL-208 Not Detected  ~---=---- 5.15E+004
U-235 Not Detected = ~=---~--- 1.51E+0D03
TH-231 Not Detected — @ ~—---~--w- 7.08E+004
PA-231 Not Detected @ ~---c-ce--- 1.26E+004
TH-227 Not Deteckted  --------- 2.54E+003
RA-223 Not Detected ---=----w- 1.00E+D26
RN-219 Not Detected @ --------- 5.62E+003
PB-211 Not Detected W ----=-v--- 1.27E+004
TL-207 - Not Detected = --------- 1.66E+005
AM-241 8.14E+004 1.21E+004 4 ,00E+003
PU-2239 Not Detected  -----w--- 2.69E+006
NP-237 Not Detected @ -~----=--- 1.43B+004
PA-233 Not Detected @ --------- 5.21E+Q02
TH-229 Not Dektected @ -—-c-o-----

3

1.52E2003



ummary Report] - Sample ID: 20119122
wuclide Activity 2-sigma MDA
Name (pCi/Each ) Exrror (pCi/Rach )
AG-108m Not Detected @ «-~------ 2.28E+002
AG-110m Not Detected — --v---w-- 2.33E+008
BA-133 Not Detected @ --w----a- 7.80E+002
BE-7 Not Detected W --c-e--o- 1.00E+026
CDh-115% Not Detected @ --------- 1.00E+026
CE-139 Not Detected W -~-------- 5.33E+011
CE-141 Not Detected @ -~----=---- 1.00E+026
CE-144 Neot Detected ™ ~---vw--- 5.5%E+0¢7
CM-243 Not Detected — -~=------.- 1.B8E+003
CO-56 Not Dekected @ ~-c-c-a-.- 1.78E+01¢
COo-57 Not Detecfted @ -~-------- 1.20B+007
CO-58 Not Detected @ --------- 4 95E+020
CO-60 7.90E+004 1.03E+0304 6.71E+002
CR-51 Not Detected  -=-----v--- 1.00E+028
CS-134 Not Detected  --==-w--- 1.17B+0Q4
Ccs8-1317 7.15E+0304 9.04E+043 2.84E+002
EU-152 Not Detected - ---=«----- 1.08E+003
EU-154 Not Detected @ ~--~-c--- 2.54E+003
EU-155 Not Detected  ---=------ 4 .91E+003
FE-55 Not Detected  ---~----. 1.00E+0Q2s6
GD-153 Not Detected  --------- 1.52E+0408
HG-203 Not Detected W «--vce-o---- 1.00E+026
I-131 Not Detected  ~--------. 1.00E+D26
ﬁR-lDQ Not Detected @ -—~--—-=--- 9.71E+019
yx-z;o Not Detected  -—-----m-- 1.18E+003
MN-52 Not Detected @ -~---=---- 1.00E+02¢
MN-54 Not Dekected  -~------- 3.57E+006&
MO-99 Not Detected @ -~-—--~-- 1.00E+026
NA-22 Not Detected @ -~-~--~-- 3.6BE+003
NA-24 Not Detected ——mm—m— - 1.G0E+026
ND-147 Not Detected @ ------w-. 1.00E+026
NIi-57 Not Detected W ---v----- 1.00E+026
RUJ-103 Not Detected W ----a---- 1.00BE+028
RU-106 Not Detected --------- 7.41E+006
SB-122 Not Detected @ ----~---- 1.0CE+026
SB-124 Not Detected  ~-------_ 1.00E+0Q26
SB-125 Not Detected W --------_ 1.5%4E+004
SN-113 Not Detected W ----~----- 7.358E+013
SR-85% Not Detected @ ----w---- 1.00E+0286
TA-182 Not Detected W ----e-w-. 1.5eE+014
Th-183 Not Detected  --=----—--- 1.00E+026
TL-201 Not Detected W ----c---- 1.00E+026
Y-88 Not Detected — --------- 2.14E+014
ZN-65 Not Detected  ---~-----. 1,20E+QQ8
ZR-95 Not Detected @ ---------

1.00E+0Q26



C***********i********************************** L2 RS AR AR LR R SRR L SR EERSE R

Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report *

LA AR R RS R RS AR EE N AR E R R R RS R R R RS R X EE R R R R R E R RN R EEF IR EX R R EEERRE SR XN E R LR

Report Date : 8/28/02 6:54:32 AM

QA File : C:\GENIEZK\CAMFILES\LCS2.QAF

Analyst : RPREESE

Sample ID : 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 1§ Error New Value < LU ;: 8D : UD : BS >

AM-241 Activity 8.247E-002 3,738E-003 8.135E-002 <« [/ >

C8~137 Activity 7.181E-002 3.244E-003 7.148E-002 < : : >

C0-60 Actiwvity 8.01SE-002 3.861E-003 7.963E-002 <« >

Flags Key: LU = Boundary Test (Ab = Above . Be = Belaw )
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: % / ?/B/f {f-"




*********************************i********************i******************

* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
‘ g/28/02 7:00:14 AM *

LERE AR LRSS ERELEREFEEEEEARREEEEEE R SRR EE R R R R XL R TR R R R R R A R PR g
* *
* Analyzed by: 2ilks Reviewed by: é%%é/zﬁ %*
(AR RS R RS R XL ESES LS EXE R khkkkbkhhkkhkaxhdhkhdhkhhddhhhd Nkt *

LR E AR R SRR E L EESX

Customer . : SANDERS M (6135)
Customer Sample ID : LAB_CONTROL_SAMPLE_USING CG-134
Lab Sample ID : 20115123

Sample Description : MIXED_GAMMA_STANDARD CG-134
Sample Quantity : 1.000 Each

Sample Date/Time : 11/1/90 12:00:00 PM
Acquire Start Date/Time : 8/28/02

6:50:01 AM
Detector Name : LABRO1
Elapsed Live/Real Time 600 / 604 seconds

Comments:

LA AL R A S S A A S AEEREE L LR SRR E RS R R R ERE E'E R R R R R R Ot g I PR R U R A N SR SR S YR

Nuclide
Name

Activity

(p

-

Not
Not
Not
Not

Ci/Each )
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

8.92E+004
Detected
Detected
" Detected
Detected

2-sigma
Error

—_—— = —— =

—_—— e ——— —

MDA

(pCi/Each }

—-— v e e = ——

2.67E+003
5.60E+003
€.61E+0Q02
6.12E+002
9.85E+004

2.0%E+003
2.44E+003
1.46E+003

4.87E+005

2.268E+004
3.23E4004
2.98E+005
6.28BE+004

1.3BE+003
4.08E+004
1.39E+004
2.55E+003
1.00E+026
§.72E+003
1.52E+004
2.34E+005

1.89E+003
2.35E+006
1.22E+004
5.88E+002
1.25E+003



{Summary Report]

4 zlide
Nama

AG-108Bm
AG-110m
BA-133
BE-7
CDh-116&
CE-139
CE-141
CE-144
CM-243
CO-56
C0-57
CO-58
CO-60
CR-51
CS-134
CS8-137
EU-152
EU-154
EU-155
FE-55
GD-153
HG-203
I-131

R-192
{ a0
-52

MN-54
MO-99
Na-22
NA-24
ND-147
NI-S7
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR~95

P

Activity

(pCi/Each }
Not Detected
Not Detectead
Not Detected
Not Detected
Not Detected
Not Detescted
Not Detected
Not Detected
Not Detected
Not Detected
Not' Detected

Not Detected

7.84E+004
Not Detected
Not Detected

6.74E+004
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-gigma
Erroxr

- e my — e -
- = -
— e a
—_— - — -
- = o -
— e =
L T T
- -

201159123

MDA

(pCi/Each )

- e ==

3.27E+002
2_.71E+008
¢.06E+002
1.00E+D26
1.00E+Q26
4 _98E+011
1.Q00E+026
4 . 9SE+QG7
2.10E+003
2.38E+01l9
1.02E+007
€.61E+020
9.72E+002
1.00E+026
1.50E+004
3.92E+002
9.28E+002
31.68E+003
4 . 16E+003
1.00E+9026
1.02E+008
1.00E+026
1.00E+028
1.12E+9020
1.31E+003
1.00E+026
4 .80E+006
1.00E+026¢
4.56E+003
1.00E+026
1.00E+0285
1.00E+026
1.00E+Q026
8.73E+0Q0s6
1.00E+026
1.00E+02¢
2.32E+004
8.83E+013
1.00E+026
2.13E+014¢
1.00E+026
1.00E+026
2.21E+014
1.74E+008
1.00E+026



kkkkdhhkhkdhhkrhhhrkddrhadxhrrhbhdrrrkhbkdddhirRhbadrkdrbhbhdorkdhrdr ook hdxrhkhkir

Sandia National Laboratories *
Radiation Protecticn Sample Diagnostics Program *
Quality Assurance Report *

I 22 A SRS SRR SRR RS ATE SRR R R AR AR R RERERR R RR R R R RR R RN R R RASRERE SRR R LR EESE

Report Date : 8/28/02 7:00:18 AM

QA File : C:\GENIEZ2K\CAMFILES\LCS1.QAF

Analyst : RPREESE

Sample ID : 20119123

Sample Quantity : 1.00 Each

Sample Date : 11/1/90 12:00:00 PM

Measurement Date : 8/28/02 6:50:01 AM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 seconds

Parameter Mean 15 Error New Value < LU : 8D : UD : BS >

AM-241 ACTIVITY 8.57CGE-002 3.463E-003 B.824E-002 <« : : : >

CS-137 Activity 6.836E-002 1.367E-003 6.744E-002 < / : >

CO~-60 Activity 7.657E-002 3.478BE-003 7.643E-002 < : >
i ags Key: LU = Boundary Test {Ab = above , Be = Below )
‘.’r 5D = 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)

{ 2“(""

L

Reviewed by:




Chavez, Kathye

To: Conn, Jennifer
Subject: RE: EDD's
Jennifer,

I haven't had a chance to get these yet. Plan to do it this a.m. Doug is picking up two batches, RPSD 201191 & 201181
teday. | have already pfaced those EDD files in the dropzone.

Thanks for your patience.

Kathye
—-Original Messaga——-—-
From; Conn, Jennifer
Sent: Friday, August 23, 2002 7:29 AM
To: Chavez, Kathye
Cc: Wheat, Richard M
Subject: EDD's
Kathye,
Can you please send me the EDD's for the following COC's? Thank you.
coc RPSD
605569 200899
605571 200837

Jennifer
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