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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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Justification for Class III Permit Modification
September 2005
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Operable Unit 1295
Building 6640 Septic System at Technical
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CAC (SWMU Assessment Report) Submitted September 2004
RSI Submitted April 2005
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Restoration
Project

United States Department of Energy
Sandia Site Office

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of
Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000.
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Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.
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I W 4 ‘ D National Nuclear Security Administration
YA Sandia Site Office
“"“‘“‘"""’W“m‘" P.O. Box 5400
i Albuquerque, New Mexico 87185-5400
SEP 1 7 24

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 Depariment of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed Solid Waste Management Unit (SWMU} Assessment Reports
and Proposals for Corrective Action Complete for Drain and Septic Systems (DSS) Sites
1034, 1035, 1036, 1078, 1079, 1084, 1088, 1104, and 1120 at Sandia National
Laboratories, New Mexico, EPA 1D No. NM5890110518. These documents are
compiled as DSS Round 6 and No Further Action (NFA) Batch 24.

This submittal includes descriptions of the site characterization work and risk
—\j assessments for the above referenced DSS Sites. The risk assessments conclude that
: for these sites: (1) there is no significant risk to human health under either the industrial
or residential land-use scenarios; and (2) that there are no ecological risks associated
with these sites.

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

If you have any questions, please contact John Gould at (505) 845-6088.
Sincerely,

i

A
7 Patty Wagner ' #

Manager

Enclosure



Mr. J. Bearzi

cc wlenclosure:

L. King, EPA, Regicn 6 (Via Certified Mail)
W. Moats, NMED-HWB (via Certified Mail)

M. Gardipe, NNSA/SC/ERD
C. Voorhees, NMED-OB

cC w/o enclosure:

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

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

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, M5 0141
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087

{2)

SEP-1 7 o



Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR
CORRECTIVE ACTION COMPLETE
DRAIN AND SEPTIC SYSTEMS SITE 1078,
BUILDING 6640 SEPTIC SYSTEM

September 2004

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

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

July 1995,

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

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

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

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

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

A number of additional drain systems were identified from the engineering drawings and field
inspection wark. It was alsc determined that some of the sites on the 1998 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 ta assign each
individual system its own unique four-digit number. A new site list confaining 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 envircnment. Subsequent
backhoe excavation at DSS3 Site 1081 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel 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 Qctober 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 80 DSS sites. The FIP was approved by the NMED in February 2002 {Moats
February 2002).
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2.0 DSS SITE 1078: BUILDING 6640 SEPTIC SYSTEM

21 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1078, the Building 6640 Septic
System. There are no known or specific enviranmental 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 6640 Septic System, and that it does not pose a threat to
human health or the envircnment under either the industrial or residential land-use scenarios.
Current operations at the site are conducted in accordance with applicable laws and regulations
that are protective of the environment, and effluent discharges from the facility are now directed
to the City of Albuquergue sewer system.

Review and analysis of all relevant data for DSS Site 1078 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 recommenced for DSS Site 1078 based upon sampling data
demenstrating that COCs released from the site into the environment pose an acceptable level
of risk.

2.2 Site Description and Operational History

221 Site Description

DSS Site 1078 is located in SNL/NM Technical Area (TA)-lll on federally owned land

controlled by Kirtland Air Force Base {(KAFB) and permitted to the U.S. Department of Energy.
The site is located approximately 1.4 miles south of the entrance to TA-Ill (Figure 2.2.1-1). The
abandoned septic system is on the west side of Building 6640, and consisted of a septic tank
and distribution box that emptied to four 45- to 50-foot parallel drain lines (Figure 2.2.1-2).
Construction details are based upon site inspections, backhoe excavations of the drainfield, and
discussions with Building 6640 facility personnel. The system received discharges from
Building 6640, approximately 100 feet to the east.

The surface geology at DSS Site 1078 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 criginated in the Manzanita Mountains east of
DSS Site 1078, and typically consist of a mixture of silts, sands, and gravels that are poorly
sorted, and exhibit moderately connected lenticular bedding. Individual beds range from 1 to

5 feet in thickness with a preferred east-west orientation and have moderate to Yow 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 approximately 900 feet 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 Albuguergue 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 1998).

The site lies at an average elevation of approximately 5,399 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 476 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 1078 are KAFB-4 and KAFB-11,
approximately 4.0 and 4.4 miles to the northwest and northeast of the site, respectively. The
nearest groundwater monitoring well is the Chemical Waste Landfill well CWL-MW1,
approximately 2,700 feet south of the site.

2.2.2 Operational History

Available information indicates that Building 6640, currently known as the Acoustical Test
Facility, was constructed in 1959 {SNL/NM March 2003), and it is assumed the septic system
was censtructed at the same time. Because operational records are not available, the site
investigation was planned to be consistent with other DSS site investigations and to sample for
the possible COCs that may have been released during facility operations. By June 1991,
Building 6640 was connected to an extension of the City of Albuguerque sanitary sewer system
{Jones June 1991). The old septic system line was disconnected and capped, and the system
was abandoned in place concurrent with this change (Romerc September 2003). Discussions
held on November 19, 2003, with Building 6640 personnel who had worked at the facility since
September 1890, determined that the septic tank was pumped out and backfilled with soil when
Building 6640 was connected to the new sanitary sewer extension in early 1991 (Sanders
November 2003).

2.3 Land Use

231 Current Land Use

The current land use for DSS Site 1078 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1078 is industrial {DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Three assessment investigations have been conducted at this site. In late 1990 or early 1991,
waste characlerization samples were collected from the septic tank {Investigation 1). In March
2002 a backhoe was used to physically locate the buried drainfield drain lines at the site
(Investigation 2). In August 2002, subsurface soil samples were coliected 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 sampiing 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.

One round of waste characterization samples were collected from the Building 6640 septic tank.
Aqueous samples collected in December 1990 or January 1931 were analyzed for semivolatile
organic compounds (SVOCs), oil and grease, phenolics, metals, and gross beta activity
(SNL/NM Aprit 1991). The analytical results for this single sampling event are presented in
Annex A. A sample was also submitted 1o the SNL/NM Radiation Protection Sample
Diagnostics (RPSD) Laboratory for gamma spectroscopy analysis prior to off-site release.
Following sampling, the septic tank was backfilled with soit in early 1991 when the facility was
connected to the City of Albuquerque sanitary sewer extension.

3.3 Investigation 2—Backhoe Excavation

On March 18, 2002, a backhoe was used to determine the location, dimensions, and average
depth of the DSS Site 1078 drainfield system (Figure 3.3-1). The drainfield was found to have
four 45- to 50-foot-tong paralle) drain lines arranged as shown on Figure 2.2.1-2, with an
average drain line trench depth of 5 feet bgs. No visible evidence of stained or discolored soil
or odors indicating residual contamination was observed during the excavation. No samples
were collected during the backhoe excavation at the site.

3.4 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On
August 23 and 26, 2002, scil samples were collected from the three drainfield boring locations
shown on Figure 2.2.1-2. Figure 3.3-2 shows soil samples being collected at DSS Site 1078.
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Figure 3.3-1
Backhoe excavations in the Building 6640 Septic System drainfield area to determine the
locations and depths of the DSS Site 1078 drain lines. View to the southeast. March 18, 2002
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Figure 3.3-2
Collecting soil samples with the Geoprobe™ from beneath the Building 6640 Septic System
drainfield, DSS Site 1078. View to the northeast. August 23, 2002
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A summary of the boreholes, sample depths, sample analyses, analyticat methods, laboratories,
and sampie dates is presented in Table 3.3-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top
of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top 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 fil! the
tube with soil.

Once the sample tube was retrieved from the borehole, the sample for volatile organic
compound (VOC) analysis was immediately colfected 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 scil 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. {n this case, additional sampling runs were
completed until an adequate soil volume was recovered. Soil recovered from these additional
runs was emptied into the mixing bowl and blended with the soil already collected. Aliguots 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 1078 are presented and discussed
in this section.

VOCs

VOC analytical results for the six soil samples and one duplicate coliected 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. Three VOCs {2-butancne, methylene
chloride, and toluene) were detected in the soil samples from this site but were not detected in
the associated trip blank (TB). These compounds are common laboratory contaminants and
may not indicate soil contamination at this site.
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DSS Site 1078, Building 6640 Septic System Soil Samples

Table 3.3-1
Summary of Area Sampled, Analytical Methods, and Laboratories Used for

Top of Sampling
Number of Intervals in each
Borehole Borehole Total Number of Soil Analytical Parameters and Analytical Date Samples

Sampling Area Locations {ft bys) Samples EPA Methods? Laboratory Collected
Drainfield 3 5,10 6 + 1 Dupficate VOCs GEL 08-23-02
EPA Method 8260 08-26-02
3 5,10 6 + 1 Duplicate SVOCs GEL 08-23-02
EPA Method 8270 08-26-02
3 5,10 6 + 1 Duplicate PCBs GEL 08-23-02
EPA Method 8082 08-26-02
3 510 6 + 1 Duplicate HE Compounds GEL 08-23-02
EPA Method 8330 08-26-02
3 5,10 6 + 1 Duplicate RCRA Metals GEL 08-23-02
EPA Methods 6000/7000 08-26-02
3 5,10 6 + 1 Duplicate Hexavalent Chromium GEL 08-23-02
EPA Method 7196A 08-26-02
3 5 10 6 + 1 Duplicate Total Cyanide GEL 08-23-02
EPA Method 9012A 08-26-02
3 5 10 6 + 1 Duplicate Gamma Spectroscopy RPSD 08-23-02
Radionuclides 08-26-02

EPA Method 901.1
3 510 6 + 1 Duplicate Gross Alpha/Beta Activity GEL 08-23-02
EPA Method 800.0 08-26-02

4EPA November 1886,
bgs = Below ground surface.
DSS = Drain and Septic Systems.

EPA  =U.8. Environmental Protection Agency.

ft = Foot (feet).

GEL = General Engineering Laborataries, Inc.

HE = High explosive(s).

PCB = Polychlorinated biphenyl.

RCRA = Resource Conservation and Recovery Act.

RPSD = Radiation Protection Sample Diagnostics Laboratory.

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




Table 3.4.2-1
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, VOC Analytical Results
August 2002
(Off-Site Laboratory)

Sample Attributes VOCs (EPA Method 82602 (ra/ka)
Record Sample Methylene
Numberb ER Sample ID Depth {ft) Z2-Butanone Chloride Toluene
605652 | 6640-DF1-BH1-5-5 5 4.99 J {5.1) 2.28 J(5.1)) ND(0.347)
605652 | 6640-DF1-BH1-10-S 10 9.75 1.94J(5.21)) ND (0.354)
605652 | 6640-DF 1-BH2-5-S 5 15. 2.23 J (5.32) 0.641 J {1.06)
605652 | 6640-DF1-BH2-10-S 10 18. 2.69 J (4.81) 0.453 J (0.962)
605652 | 6640-DF1-BH3-5-S 5 7.68 2.11 J (5) ND (0.34)
605652 | 6640-DF1-BH3-5-DU 5 14.4) 2.46J (4.9) ND(0.333)
605652 | 6640-DF1-BH3-10-S 10 5.41| 2.71J(4.9) ND(0.333)
Quality Assurance/Quality Control Samples {ug/L)
605652 | 6640-DF1-TB |  NA ND (2.31) ] ND (3.3) |  ND{0.39)

Note: Values in bold represent detecied analytes.

aEPA November 1986.
bAnalysis reguest/chain-of-custody record.

BH
DF
DSS
Dy
EPA
ER
ft

D

J0)

MDL
ng/kg
ng/L
NA

= Borehole.
= Drainfield.

= Drain and Septic Systems.

= Duplicate sample.

= U.S. Environmentat Protection Agency.
= Environmental Restoration.

Foot {feet).
Identification.

= The reported value is greater than or equal to the MDL but is
limit, shown in parentheses.

= Method detection limit.

= Microgram(s) per kilogram.

= Microgram{s) per liter.

= Not applicable.

ND {)} = Notdetected above the MDL, shown in parentheses.

S = Soil sample.
B = Trip blank.
VOoC

= Volatile organic compound.
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Table 3.4.2-2

Summary of DSS Site 1078, Building 6640 Septic System

Confirmatory Soil Sampling, VOC Analytical MDLs

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

Analyte {nglkg)
Acetone 3.38-3.74
Benzene 0.433-0.479
Bromodichloromethane 0.471-0.521
Bromoform 0.471-0.521
Bromomethane 0.481-0.532
2-Butanone 3.6-3.98
Carbon disulfide 2.27-2.51
Carbaon tetrachloride 0.471-0.521
Chiorabenzene 0.394-0.436
Chloroethane 0.779-0.862
Chloroform 0.5-0.553
Chloromethane 0.356-0.394
Dibromochloromethane 0.481-0.532
1,1-Dichloroethane 0.452-0.5
1,2-Dichloroethane 0.413-0.457
1,1-Dichloroethene 0.481-0.532
cis-1,2-Dichlorcethene 0.452-0.5
trans-1,2-Dichlorcethene 0.51-0.564
1,2-Dichtoropropane 0.462-0.511
cis-1,3-Dichloropropene 0.413-0.457
trans-1,3-Dichloropropene 0.24-0.266
Ethylbenzene 0.365-0.404
2-Hexanone 3.63-4.01
Methylene chloride 1.3-1.44
4-Methyl-2-pentancne 3.88-4.29
Styrene 0.375-0.415
1,1,2,2-Tetrachloroethane 0.875-0.968
Tetrachloroethene 0.365-0.404
Toluene 0.327-0.362
1,1,1-Trichloroethane 0.51-0.564
1,1,2-Trichloroethane 0.519-0.574
Trichloroethene 0.433-0.479
Vinyl acetate 1.71-1.89
Vinyl chloride 0.538-0.596
Xylene 0.375-0.415

3EPA November 1986.

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

ng/kg = Microgram(s) per kilogram.

VOC = Volatite organic compound.
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SVOCs

SVOC analyiical results for the six soil samples and one duplicate collected from the three
drainfield boreholes are summarized in Table 3.4.2-3. MDLs for the SVOC soit analyses are

presented in Table 3.4.2-4. Trace levels of one SVOC (1,2-dichlorobenzene)} were detected in
two of the soil samples from this site.

PCBs

Polychlorinated biphenyl (PCB) analytical results for the six soil samples and one duplicate
collected from the drainfield boreholes are summarized in Table 3.4.2-5. MDLs for the PCB soil
analyses are presented in Table 3.4.2-6. No PCBs were detected in the soil samples from this
site.

HE Compounds

High explosive (HE} compound analytical resuits for the six soil samples and one duplicate
collected from the drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil
analyses are presented in Table 3.4.2-§. No HE compounds were detected.

RCRA Metals and Hexavalent Chromium

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

Table 3.4.2-10. Arsenic was detected in one sample and barium was detected in three samples
above the NMED-approved background levels. The other seven metals were all below
background concentrations.

Total Cyanide

Total cyanide analytical results for the six soil samples and one duplicate collected from the
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 not detected in any sample analyzed from this site.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the six soil samples and one duplicate
collected from the drainfield boreholes are summarized in Table 3.4.2-13. No activities above
NMED-approved background levels were detected in any sample analyzed. However, although
not detected, the minimum detectable activity (MDA) values for six of the seven uranium-235
analyses exceed the background activity because the standard gamma spectroscopy count time
for soil samples (6,000 seconds) was not sufficient to reach the NMED-approved background
actlivity established for SNL/NM soils. Even though the MDAs may be slightly elevated, they are
still very low, and the risk assessment outcome for the site is not significantly impacted by their
use.
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Tabie 3.4.2-3
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, SVOC Analytical Resulls
August 2002
(Off-Site Laboratory)

L SVOCs
{(EPA Method 82702}
Sample Attributes (ng/kg)
Record Sample
Number? ER Sampie ID Depth (ft) 1.2-Dichlorobenzene
| 605652 | 6640-DF1-BH1-5-S 5 ND (10)
605652 | 6640-DF1-BH1-10-S 10 28.7 J {333),
605652 | 6640-DF1-BH2-5-5 5 40.2 J (333},
605652 | 6640-DF1-BHZ-10-S 10 ND (10)
605652 | 6640-DF1-BH3-5-S 5 ND (10) ]
605652 | 6640-DF1-BH3-5-DU 5 } ND (10)
605652 | 6640-DF 1-BH3-10-S 10 [ ND (10) *1

Note: Values in bold represent detected analytes.
SEPA November 1986,
bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

Du = Duplicate sample.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

1D = ldentification.

J() = The reported value is greater than or equal to the MDL but is less than

the practical quantitation limit, shown in parentheses.
MDL = Method detection Yimit.
rg/kg = Microgram(s) per kilagram.
ND(} = Notdetected above the MDL, shown in parentheses.
S = Soif sample.
SVOC = Semivoiatile organic compound.
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Table 3.4.2-4
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs
August 2002
(Off-Site Laboratory)

M i EPA Method 82702
Detection Limit
Analyte (ng/kg)

Acenaphthene 8
Acenaphthylene 16.7
Anthracene 16.7
Benzo(a)anthracene 16.7
Benzola)pyrene 16.7 1
Benzo(b)fluoranthene 16.7
Benzo{g,h,i}perylene 16.7
Benzo{k)flucranthene 16.7
4-Bromophenyl phenyl ether 34
Butylbenzyl phthalate 28.7
Carbazole 16.7
4-Chlorabenzenamine 167
bis(2-Chloroethoxy)methane 12.3
bis{2-Chioroethylether 37.3
bis-Chloroisopropyl ether 11
4-Chioro-3-methylphenol 167
2-Chioronaphthalene 13.7 |
2-Chlorophenol 15.3
4-Chlorophenyl phenyl ether 19.7
Chrysene 16.7
0-Cresol 26
p-Cresol 333
Dibenz[a.h]anthracene 16.7
Dibenzofuran 17
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 11.3
1,4-Bichlorobenzene 15.7
3,3-Dichlorobenzidine 167
2,4-Dichlorophenol 20.7
Dimethylphthalate 18.3
2,4-Dimethylphenol 167
Diethylphthalate 7.7
Di-n-butyl phthaiate 24
Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoiuene 253
2,6-Dinitrotoluene 33.3
Di-n-octyl phthalate 30.3
Diphenylaming 223
bis(2-Ethylbexyl) phthalate 30 ]
Fluoranthene 16.7
Fluorene 4

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

Summary of DSS Site 1078,

Building 6640 Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs
August 2002
(Off-Site Laboratory)

-

E ERA Method 82702 i

Deteclion Limit
Analyte {ug/ka)

Hexachlorobenzene 20
Hexachlorobutadiene 12.7
Hexachloracyclopentadiens 167
Hexachloroethane 22
Indeno(1,2,3-cd)pyrene | 16.7
Isophorone | 16
2-Methylnaphthalene 16.7

| Naphthalene 167
2-Nitroaniline 167
3-NMitroaniline 167
4-Nitroaniline 37
Nitrobenzena 20.3

" 2-Nitrophenol 17
4-Nitrophenol

n-Nitrosadipropylamine

167
27
N
]

Pentachlorophenol 1 167
Phenanthrane 16.7
Phenol 12.7
Pyrene 16.7
| 1,2,4-Trichlorobenzene o 12.7
! 2,4,5-Trichlorophenol 17.3
2,4 6-Trichlorophenol 27.3 ]

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.E. Ervironmeantal Proiachion Agensy.
MDL = Method detection limit.

uglkg = Microgramis) per kilogram.

SVOC = Semivolatile organic compound.

3-14

BA08ST.03.01 0471004 4:04 Pt



Table 3.4.2-5
Summary of D3S Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
August 2002
(Off-site Laboratory)

Sample Attributes PCBs
Record Sample (EPA Method 80822)
Number® ER Sample ID Depth (ft) {ng/kg)
605652 6640-DF1-BH1-5-S 5 ND
605652 6640-DF1-BH1-10-S 10 ND
605652 6640-DF1-BH2-5-S 5 ND
605652 6640-DF1-BH2-10-S 10 ND
605652 6640-DF1-BH3-5-S 5 ND
605652 6640-DF1-BH3-5-DU 5 ND
605652 6640-DF1-BH3-10-5 10 ND

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

BH = Borehole. ft = Foot (feet).
DF = Drainfield. ID = Identification.
DSS = Drain and Septic Systems. walkg = Microgram(s) per kilogram.
DU = Duplicate sample. ND = Not detected.
EPA = U.S. Environmental Protection PCB = Polychlorinated biphenyl.
Agency. S = Soil sample.
ER = Environmental Restoration.
Table 3.4.2-6

Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method 80822 |
Detection Limit !
Analyte {pa/kg)

Aroclor-1016 1
Aroclor-1221 2.82
Aroclor-1232 1.67
Araclor-1242 1.67
Aroclor-1248 1
Aroclor-1254 0.5
Aroclor-1260 1

JEPA November 1986.

DSS = Drain and Septic Systems.

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

ug/kg = Microgram(s) per kilogram.

PCB = Palychlorinated biphenyl.
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Summary of DSS Site 1078, Buildin
Confirmatory Soil Sampling,

Table 3.4.2-7

g 6640 Septic System

HE Compound Analytical Results
August 2002
(Off-Site Labaratory)

Sample Attributes HE
Record Sample (EPA Method 83302)
Numberb ER Sample ID Depth( t) (ng/ky)
605652 | 6640-DF1-BH1-5-S 5 ND ]
| 605652 | 6640-DF1-BH1-10-S 10 ND
605652 | 6640-DF1-BH2-5-S 5 ND
805652 | 6640-DF1-BH2-10-S 10 ND
| 605652 | 6640-DF1-BH3-5-5 5 ND
605652 | 6640-DF1-BH3-5-DU 5 ND
605652 | 6640-DF1-BH3-10-5 10 ND

SEPA November 1986.
tAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.
DSS = Drain and Septic Systems.

Du = Duplicate sample.

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

ft = Foot {feet).

HE = High explosive(s).

D = ldentification.

ng/kg = Microgram(s) per kilograrm.

ND = Not detected.

S = Soil sample.

ALID-DAMPISNLY4:r5574.doc
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Table 3.4.2-8

Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soit Sampling, HE Compound Analytical MDLs

August 2002

{Off-Site Laboratory)

EPA Method 83302
Detection Limit
Analyte (ng’kg)

2-Amino-4.6-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 341
1,3-Dinitrobenzene 341
2.4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotoluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
RDX 48
Teiryl 221
1,3,5-Trinitrcbenzene 29
2.,4.6-Trinitrotoluene 48

3EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High Explosive(s).

HMX = Qctahydro-1,3,5,7-tetranitre-1,3,5,7-tetrazocine.

MDL = Method detection

pg/kg = Microgram{s} per kilogram.

limit.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine.
Tetryl = Methyl-2.4,6-trinitrophenylnitramine.

317
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Summary of DSS Site 1078, Building 6640 Septic System

Table 3.4.2-9

Confirmatory Soil Sampling, Metals Analytical Results
August 2002
(Off-Site Laboratory)

Sample Atfributes Metals (EPA Methods 6000/7000/7136A%) (malkg)
Record Sample |
Number® ER Sample 1D Depth {ft) | Arsenic | Barium | Cadmium |Chromium| Chromium (V1) | Lead Mercury Selenium Silver
605652 | 6640-DF1-BH1-5-S 5 4.53 157 0.0801J 10.3 ND (0.0493) | 616 |ND (0.000954 J)|0.309 J (0.495}} ND (0.0893)
(0.495)
605652 | 6640-DF1-BH1-10-S 10 36 927 0.0625J 8 ND (0.054) 25 | ND(0.00085J)| ND(0.154) ND (0.0859)
(0.476)
605652 | 6640-DF1-BH2-5-5 5 431 273 0.083J 9.64 ND (0.056285) 5.57 0.00283 J ND (0.156) ND (0.0867)
(0.481) {0.0092)
605652 | 6640-DF 1-BH2-10-5 10 3.98 132 0.102 J 9.36 ND (0.0514) 4.99 :ND (0.000903 J)| ND (0.149) ND (0.0828)
{0.459)
605652 | 6640-DF 1-BH3-5-5 5 412 292 0.0683J 9.77 ND (0.0509) | 595 0001714 0.2 J (0.495) ND (0.0833)
{0.485) {0.00874)
605652 | 6640-DF1-BH3-5-DU 5 3.23 267 0.129J 9.62 ND (0.654) 534 0.00305 J 0.188 J (0.49) | 0.112J(0.49)
(0.49) (0.00974)
605652 | 6640-DF1-BH3-10-S 10 3.32 117 0.152 J 11.7 . ND{0.0516} 528 [ND(0.000919J)| NO{0.159) 0.176 J {0.48)
(0.49)
Background Concentration—Southwest Area 4.4 214 09 156.9 1 11.8 <0.1 <1 <1
Supergroup® i
Note: Values in bold axceed background seil congentrations.
aEPA November 19586.
EAnalysis request/chain-of-custody record.
cDinwiddie September 1997
BH = Borehole. J = Analytical result was qualified as an estmated value.
DF = Drainfield. J() = The reparted value is greater than or equal to the MDL but
DSS = Drain and Septic Systems. is less than the practical quantitation limit, shown in
DU = Duplicate sample. parentheses.
EPA = U.S8. Environmental Protection Agency. MDL = Method detection limit.
ER = Environmental Resteration. mg/kg = Milligram{s) per kilogram.
ft = Foot {feet). ND () = Not detected above the MDL, shown in parentheses.
D = identification. S = Soil sample.




Table 3.4.2-10
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Sail Sampling, Metals Analytical MDLs
August 2002
(Off-Site Laboratory)

EPA Method B000/7000/7196A2
Detection Limit
Analyte (mg/kg)

Arsenic 0.189-0.204
Barium ¢.0612-0.066
Cadmium 0.0439-0.0473
Chromium 0.148-0.16
Chromium (V1) 0.0493-0.054
Lead 0.26-0.281
Mercury 0.00085~-0.000954
Selenium 0.149-0.16
Silver 0.0828-0.0883

aEPA November 1986.

DbSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
mg/kg = Milligram{s} per kilogram.
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Table 3.4.2-11
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
August 2002
{Off-Site Laboratory}

Sample Attributes | Total Cyanide
Record Sample (EPA Method 9012A3)
Numberb ER Sample ID Depth (ft) {mg/kg)
605652 | 6640-DF1-BH1-5- 5 ND
805652 | 6640-DF1-BH1-10-S 10 ND
605652 | 6640-DF1-BH2-5-S 5 ND
805652 | 6640-DF1-BH2-10-S 10 ND
605652 | 6640-DF1-BH3-5_5 5 ND
805652 | 6640-DF1-BH3-5-DU 5 ND ]
B05652 | 6640-DF1-BH3-10-S 10 ND ]

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

BH = Borehgle.

DF = Drainfield.

DS5 = Drain and Septic Systems.
DU = Duplicate sample.

EPA  =U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).

ID = |dentification.

makg = Milligram(s) per kilogram.
ND = Not detected.

S = Soil sample.

Table 3.4.2-12
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical MDLs

August 2002
(Off-Site Laboratory)
EPA Method 9012A2
, Detection Limit
Analyte {mg/kg)
Total Cyanice B 0.0381-0.0419

2EPA November 1986.

DSS = Drain and Septic Systems.

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

ma/kg = Milligram(s) per Kilogram.
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Table 3.4.2-13
Summary of DSS Site 1078, Building 6640 Septic System
Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Results
August 2002
(On-Site Laboratory)

Sample Attributes Activity (EPA Method 901.1) (pCi/g)
Record Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238
Numberb ER Sample ID Depth (ft) Result Errore Result Errore Result Error¢ Result Errore
605641 | 6640-DF1-BH1-5-8 5 ND (0.0257) - 0.76 0.357 ND (0.211) -- | ND (0.668) -
605641 | 6640-DF1-BH1-10-S 10 ND (0.0274) - 0.711 0.335 ND (0.201) -- ND (0.64) -
605641 | 6640-DF 1-BH2-5-5 5 ND {0.0265) - 0.616 0.295 ND (0.202) - ND {0.643) -
605641 | 6640-DF1-BH2-10-S 10 ND (0.026) - 0.768 0.357 ND (0.203 - ND (0.646) -
605641 |6640-DF1-BH3-5-S 5 ND (0.0275) - 0.767 0.359 ND (0.202) - ND {0.688) -=
605641 | 6640-DF1-BH3-5-DU 5 ND (0.028) -~ 0.505 0.258 ND (0.213) -- ND (0.65) -
605641 | 6640-DF1-BH3-10-S 10 ND (0.0238) - 0.52 0.258 0.171] 0.154 ND {0.605) -
Background Activity—Southwest Area 0.079 NA 1.01 NA 0.18 NA 1.4 NA
Supergroup®

Note: Values in bold exceed background soil activities.

aEPA November 1986.

bAnalysis request/chain-of-custody record.
cTwo standard deviations about the mean detected activity.

dDinwiddie September 1997,

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.
DU = Duplicate sample.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).

DU = Duplicate sample.

D = {dentification.

MDA = Minimum detectable activity.
NA = Not applicable.

ND ()

= Not detected above the MDA, shown in parentheses.

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

pCilg = Picocurie(s) per gram.
S = Soil sample.

-- = Error not calculated for nondetect results.




Gross Alpha/Beta Activity

Gross alpha/beta activity analytical results for the six soil samples and one duplicate collected
from the drainfield boreholes are summarized in Table 3.4.2-14. Slightly elevated gross alpha
activity was detected in the 10-foot sample from borehole BH1. However, no gross alpha
activity greater than an order-of-magnitude above the New Mexico-established background
levels (Miller September 2003) was detected in any of the samples. These results indicate no
significant levels of radioactive material are present in the soil at the site.

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

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

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

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samplies. 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 1078 (Table 3.4.2-1).

No EB samples were collected at this site.

As shown in Tables 3.4.2-1, 3.4.2-3, 3.4.2-5, 3.4.2-7, 3.4.2-9, 3.4.2-11, 3.4.2-13, and 3.4.2-14,
1o assess the precision and repeatability of sampling and analytical procedures, duplicate soil
samples (designated ‘DU’) were collected and analyzed at the on- and off-site laboratories for
VGCs, SVOCs, PCBs, HE compounds, metals, cyanide, radionuclides by gamma spectroscopy,
and gross alpha/beta activity.

As shown in Tables 3.4.2-1, 3.4.2-9, 3.4.2-13, and 3.4.2-14, concentrations of VOCs and metals
or activities of radionuclides by gamma spectroscopy and gross alpha/beta samples were
comparable in both the primary and duplicate samples. As shown in Tables 3.4.2-3, 3.4.2-5,
3.4.2-7, and 3.4.2-11, concentrations in the primary and duplicate SVOC, PCB, HE compound,
and cyanide samples were both nondetect.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radicchemical Data, Technical Operating Procedure (TOP) 94-03,” Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AOP)} 00-03 (SNL/NM December
1999). In addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma
speciroscopy results according to “Laboratory Data Review Guidelines,” Procedure No. RPSD-
02-11, Issue No. 2 (SNL/NM July 1996). Annex B contains the data validation reports for the
samples collected at this site. The data are acceptable for use in this request for a
determination of CAC without controls.

ALG-04MPISNLO4:r5574.doc 3-22 840857.03.01 09/10/04 4:04 P



Confirmatory Seil Sampling, Gross Alpha/Beta Activity Analytical Results

Table 3.4.2-14
Summary of DSS Site 1078, Buitding 6640 Septic System

August 2002
(Off-Site Laboratory)
Sample Attributes Activity (EPA Method 900.0°%) (pCilg) |
Record Sample Gross Alpha Gross Beta |
Number®? ER Sample iD : Depth (ft) Result Errorc Result Errore
605652 | 6640/1078-DF1-BH1-5-8 5 14.7 5.34 21 1.88
605652 | 6640/1078-DF1-BH1-10-S [ 10 26.5 7.92 24.3 1.98
605652 | 6640/1078-DF 1-BH2-5-S 5 15.7 5.53 22.6 1.87
605652 | 6640/1078-DF 1-BHZ-10-S 10 13.2 5.1 22.2 213
B05652 | 6840/1078-DF1-BH3-5-S 5 12.8 4.81 22 2.25
605652 | 6640/1078-DF1-BH3-5-DU 5 14.8 5.67 18.3 2.03
605652 | 6640/1078-DF1-BH3-10-S 10 15.6 5.37 20.2 2.01
Background Activityd 17.4 NA 354 NA

Note: Values in bold exceed background soil activities.

3EPA November 1986,

PAnalysis request/chain-of-custody record.

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

BH = Borehole.

DF = Drainfield.

PSS =Drain and Septic Systems.

DU = Duplicate sample.

EPA  =U.S. Environmental Protection Agency.
ER = Environmenial Restoraticn.

ft = Foot (feet).

D = Identification.

NA = Not applicable.

pCilg = Picocurie(s) per gram.

S = Soil sample.

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 1078.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1078, the Building 6640 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
COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1078 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. Three VOCs and cne SVOC were detected,
and no PCBs, HE compounds, cyanide, or hexavalent chromium were identified in soil samples
collected at this site. Arsenic and barium were detected at concentrations above the approved
maximum background concentrations for SNL/NM Southwest Area Supergroup soils
{Dinwiddie September 1997}, and none of the cther seven metals were detected above
background concentrations. When a metal concentration exceeded its maximum background
screening value, it was considered further in the risk assessment process. None of the four
representative gamma spectroscopy radionuclides were detected at activities exceeding the
corresponding background levels. However, the MDAs for most of the uranium-235 analyses
exceeded the corresponding background activity. Finally, one of the seven gross alpha activity
results was slightly above the New Mexico-established background level, and none of the gross
beta activity results were above background.

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 476 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 soit 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 1078.

Table 4.2-1 summarizes the potential COCs for DSS Site 1078. All potential COCs were
retained in the conceptual model and evaluated in both the human health and ecological risk
assessments. The current and future land use for DS3 Site 1078 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
majar exposure route modeled in the human health risk assessment is saoil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
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Figure 4.2-1

Conceptual Site Model Flow Diagram for DSS Site 1078, Building 6640 Septic System
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Table 4.2-1
Summary of Potential COCs for DES Site 1078, Building 6640 Septic System

COCs Number of Samples
Detected or with { Where COCs Detected
Concentrations Maximum with Concentrations
Greater than Background Maximum [ Greater than
Number Background or Limit/Southwest Concentraton® Average Background or
of Nonquantified Arca Supergroup? | (All Samples) Concentration® Nonquantified
COC Type Samples?® Background __[mglkg) (mg/kg) {ma’kg) Background®
! VOCs T 7 2-Butanone | NA 0.0184 0.0109 7
, ( 7 Methylene NA 0.00271 J 0.0024 7
Chloride
{ 7 Toluene NA 0000641 J 0.0003 1 2
SVOCs 7 1.2 NA .0402 J 0.0134 \ : \
Bichlorobenzene |
PCBs 7 None | NA NA NA 1 None |
HE Compounds 7 | None L NA NA NA : Nane *—1
RCRA Metals 7 Arsenic 4.4 453 387 1
7 Barium 214 292 190 3
Hexavalent Chromium 7 Naone NA NA NA None
Cyanide 7 None NA NA NA ] None
Radionuciides —]_Gamma Spectroscopy 7 Uranium-235 0.16 ND {0.213} NG 7
{pCirg) " Gross Alpha 7 Gross Alpha 17.40 26.5 NG 1 T
i | Gross Beta 7 None NA NA 1 NA I None

*Number of samples includes duplicates and splits.

bDinwiddie September 1997,

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

background,

dAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounis and one-half of the MDLs for nondetact

resulis, divided by the number of samples.

®See appropriate data table for sample locations.
fAn average MDA is not calculated because of the variability in instrurent counting error and the number of repotted nondetect activities for gamma spectroscopy.

9Miller September 2003,

COC = Constituent aof concern,

DSS = Drain and Septic Systems,

HE = High explosive(s).

J = Analytical result was gualified as an estimated valus.
MDA = Minimum detectable aclivity.

MDL = Method detection limit.

mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

NC
NE {)
PCB
nCi/g
RCRA =

= Not calculated.
= Not detected above the MDA shown in parentheses,
= Polychlorinated biphenyl.
= Picocurie(s) per gram.

Resource Conservalion and Recovery Act,

SVOC = Semivolatile organic compound.

e

= Volatile organic compound.




dermal pathway is included because of the potential for receptors tc 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 scenarics. Annex C provides
additional discussion of the exposure routes and receptors at DSS Site 1078.

4.3 Site Assessment

Site assessment at 0SS Site 1078 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 1078 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1078 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 1078,
This section summarizes the results.

4.3.2.1 Human Health

DSS Site 1078 has been recommended for an industrial land-use scenario {DOE et al.
September 1995). Because 2-butanone, methylene chloride, toluene, 1,2-dichlorobenzene,
arsenic, barium, cyanide, and uranium-235 were detected, are present above background
levels, or have MDA values above background levels it was necessary to perform a human
health risk assessment analysis for the site, which included these COCs. Annex 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 (Hi) and excess cancer
risk for both industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1078 is 0.02 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 1078 COCs is 3E-6 for an industrial 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 Tisk is 9.93E-8. Both the incremental HI and excess cancer risk are below
NMED guidelines.
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The HI calculated for the COCs at DSS Site 1078 is 0.27 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 0.02. The excess cancer risk for

DSS Site 1078 COCs is 1E-5 for a residential land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is slightly above the suggested acceptable risk value. The
incremental excess cancer risk is 3.72E-7. Both the incremental Hl and incremental excess
cancer risk are below NMED guidelines.

For the radiological COCs, one of the constituents {uranium-235) had an activity above
background or had MDA values greater than the corresponding background value. The
incremental total effective dose equivalent {TEDE) and corresponding estimated cancer risk
from radiological COCs are much lower than the U.S. Environmental Protection Agency {(EPA)
guidance values; the estimated TEDE is 7.6E-3 millirem (mrem)/year (yr) for the industrial land-
use scenario. This value is much lower than the EFPA’s numerical guidance of 15 mrem/yr (EPA
1897a). The corresponding incremental estimated cancer risk value is 8.8E-8 for the industrial
land-use scenario. Furthermore, the incremental TEDE for the residential land-use scenario
that results from a complete loss of institutionat controls is 2.0E-2 mrem/yr with an associated
incremental excess cancer risk of 2.6E-7. The guideline for this scenario is 75 mrem/yr
{SNL/NM February 1998). Therefore, DSS Site 1078 is eligible for unrestricted radiological
release.

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

Table 4.3.2-1
Summation of Incremental Radioclogical and Nonradiological Risks from
DSS Site 1078, Building 6640 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 0.G3E-8 8.8E-8 1.9E-7
Residential 3.72E-7 2.8E-7 8.3E-7

DSS = Drain and Septic Systems.

Uncertainties associated with the calculations are considered small relative to the conservatism
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk

to human health under both the industrial and residentiat land-use scenarios.

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 Requirement Guide™ {NMED March 1998). An early step in the evaluation compared
COC concentrations and identified potentially bicaccumulative constituents (see Annex C,
Sections IV, VII.2, and VI1.2.1). This methodology also required developing a site conceptual
model and a food web model, as well as selecting ecological receptors, as presented in

ALIQ-QAWPISNLOA 15574 doc
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*Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program,
Sandia National Laboratories, New Mexico” (IT July 1998). The risk assessment also includes
the estimation of exposure and ecological risk.

All COCs at DSS Site 1078 are located at depths of 5 feet bgs or greater. Therefore, no

complete ecological pathways exist at this site, and a more detailed ecolegical risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

4.41 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1078 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

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

that no compiete pathways exist at DSS Site 1078, a baseline ecological risk assessment is not
required for the site.
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5.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, a determination of CAC without controls is recommended for DSS Site 1078 for the
following reasons:

« The soil has been sampled for all potential COCs.

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

= None of the COCs warrant ecological concermn because no complete pathways
exist at the site.

5.2 Criterion

Based upon the evidence provided in Section 5.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS Site 1078. This is consistent with the NMED’s
NFA Criterion 5, which states, "the SWMU/AOC [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).

AL/S-04/WPSNLD4:r5574.dac 5-1 §40857.02.01 02/10/04 4:04 P\



This page intentionally left biank.

AL/9-04/WP/SNL04:r5574.doc 5-2 840857,03.01 09/10/04 4.04 PM



6.0 REFERENCES

Bearzi, J. {New Mexico Environment Department/Hazardous Waste Bureau), January 2000.
Letter to M.J. Zamorski (U.S. Department of Energy) and L. Shephard (Sandia National
Laboratories/New Mexico) approving the “Sampling and Analysis Plan for Charactenzing and
Assessing Potential Releases to the Environment for Septic and Other Miscellaneous Drain
Systems at Sandia National Laboratories/New Mexico.” January 28, 2000.

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA-
Regulated Facilities, “Risk-Based Screening Levels for RCRA Corrective Action Sites in
New Mexico,” Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe,
New Mexico. January 23, 2001.

Bleakly, D. {Sandia National Laboratories/New Mexico), July 1996. Memorandum, “List of Non-
ER Septic/Drain Systems for the Sites Identified Thraugh the Septic System Inventory
Program.” July 8, 1996.

Dinwiddie, R.S. {(New Mexico Environment Department), September 1997. Letter to
M.J. Zamorski (U.S. Department of Energy), Request for Supplemental information: Background
Concentrations Report, SNL/KAFB, September 24, 1997.

CGE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.

IT, see IT Corporation.

IT Corporation {IT}, July 1998. "Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico,” IT
Corporation, Albugquerque, New Mexico.

Jones, J. (Sandia National Laboratories/New Mexico), June 1991. Internal Memorandum to
D. Dionne listing the septic tanks that were removed from service with the construction of the
Area Il sanitary sewer system. June 21, 1991.

Miller, M. (Sandia National Laboratories/New Mexico), September 2003. Memorandum ta
F.B. Nimick (Sandia Natichal Laboratories/New Mexico), regarding "State of New Mexico
Background for Gross Alpha/Beta Assays in Soil Samples.” September 12, 2003.

Moats, W. (New Mexico Environment Department/Hazardous Waste Bureau), February 2002.
Letter to M.J. Zamorski (U.S. Department of Energy) and P. Davies (Sandia National
Laboratories/New Mexico) approving the “Field Implementation Plan, Characterization of Non-
Environmental Restoration Drain and Septic Systems.” February 21, 2002.

National Oceanic and Atmospheric Administration (NOAA), 1990. “|_ocal Climatological Data,
Annual Summary with Comparative Data,” Albuquerque, New Mexico.

New Mexico Environment Department (NMED) March 1998. "RPMP Document Requirement

Guide,” RCRA Permits Management Program, Hazardous and Radioactive Materials Bureau,
New Mexico Environment Department, Santa Fe, New Mexico.

AL/S-04MVP/SNLO4:r5574.doc 6-1 840857.03.01 09/12/04 4:04 PM



New Mexico Environment Department (NMED) April 2004. “Compliance Order on Consent
Pursuant to New Mexico Hazardous Waste Act § 74-4-10," New Mexico Environment
Department, Santa Fe, New Mexico. April 29, 2004,

NMED, see New Mexico Environment Department.
NOAA, see National Oceanic and Atmospheric Administration.

Romero, T. {Sandia National Laboratories/New Mexico), September 2003. Internal
communication to M. Sanders stating that during the connection of septic systems to the new
City of Albuquerque sewer system, the old systems were disconnected and the lines capped.
September 16, 2003.

Sanders, M.R., November 2003. Personal communication with J.M. Lundstrom (Building 6640
occupant since September 1990) regarding history and status of the Building 6640 septic tank.
November 19, 2003.

Sandia National Laboratories/New Mexica {SNL/NM), April 1991. “Sandia National Laboratories
Septic Tank Characterization Summary Tables of Analytical Results for Detected Parameters,
Technical Area Il and Coyote Canyon Test Field, April 1991,” Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), July 1994. “Verification and Validation of
Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0,
Sandia National Laboratories, Albuquerque, New Mexico.

Sandia Nationat Laboratories/New Mexice (SNL/NM), March 1996. “Site-Wide Hydrogeologic
Characterization Project, Calendar Year 1995 Annual Report,” Environmental Restoration Project,
Sandia Naticna! Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), July 1996. “Laboratory Data Review
Guidelines,” Radiation Protection Diagnostics Procedure No. RPSD-02-11, Issue No. 2, Sandia
National Laboratories, Albuguerque, New Mexico.

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

Sandia National Laboratories/New Mexico (SNL/NM), October 1999. “Sampling and Analysis
Plan for Characterizing and Assessing Potential Releases to the Environment From Septic and
Other Miscellaneous Drain Systems at Sandia Naticnal Laboratories/New Mexico,” Sandia
National Laboratories, Albuguerque, New Mexico. October 19, 1999.

Sandia National Laboratories/New Mexico (SNL/NM), December 1999. “Data Validation
Procedure for Chemical and Radiochemical Data,” Administrative Operating Procedure
(AOP) 00-03, Environmental Restoration Project, Sandia National Laboratories, Albuguerque,
New Mexico.

AL/3-04/WP/SNLO4:r5574.doc 6-2 840857.03.01 09/10/04 4:04 PM



Sandia National Laboratories/New Mexico {SNL/NM), November 2001. “Field Implementation
Plan, Characterization of Non-Enviranmental Restoration Drain and Septic Systems,” Sandia
National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM}, March 2002. “Annual Groundwater
Monitoring Reponrt, Fiscal Year 2001,” Sandia National Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico {SNL/NM}, March 2003. Database printout provided
by SNL/NM Facilities Engineering showing the year that numerous SNL/NM buildings were
constructed, Sandia National Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), April 2003, “DSS Sites Mean Elevation
Report,” GIS Group, Environmental Restoration Department, Sandia National Laboratories,
Albuquerque, New Mexico.

SNL/NM, see Sandia National Laboratories/New Mexico.

U.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995.
“Workbook: Future Use Management Area 2,” prepared by Future Use Logistics and Support
Working Group in cooperation with Department of Energy Affiliates, the U.S. Air Force, and the
U.S. Forest Service.

U.S. Environmental Protection Agency (EPA), November 1986. “Test Methods for Evaluating
Solid Waste,” 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response,
U.S. Environmental Protection Agency, Washington D.C.

U.3. Environmental Protection Agency (EPA), 1989. "Risk Assessment Guidance for
Superfund, Vol. 1: Human Health Evaluation Manual,” EPA/540/1-89/002, Office of Emergency
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997a. “Establishment of Cleanup Levels for
CERCLA Sites with Radicactive Contamination,” OSWER Directive No. 9200.4-18, Office
of Solid Waste and Emergency Response, U.8. Environmental Protection Agency,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997b. “Ecological Risk Assessment

Guidance for Superfund: Process for Designing and Conducting Ecological Risks,” Interim Final,
U.S. Environmental Protection Agency, Washington, D.C.

AL/D-04/WPISNLO4:r5574.doc 6-3 840857.03.01 09/10/04 4:04 PM



This page intentionally left blank.

AL/9-04/\WP/SNL04:r5574.doc 6-4 840857.03.01 09/10/04 4:04 PM






ANNEX A
DSS Site 1078
Septic Tank Sampling Results
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TABLE 15
SUMMARY OF ANALYTICAL RESULTS FOR DETECTED PARAMETERS

TECHNICAL AREA 1ll AND COYOTE CANYON TEST FIELD
‘ SEPTIC TANK SAMPLING

BUILDING 6640
SAMPLE NUMBERS SNLAD04860, SNLADG4872, SNLAOD4873

‘Parameter Results Units

SEMIVOLATILE ORGANICS

Phenol* 130 ng/t
4-Methylphenol” 720 pg/t
Benzoic Acid* 280 pgh
INORGANICS
Oil and Grease 88 mg/l
Phenolics 0.61 mg/l
METALS
Barium 0.13 mgAl
Copper . 0.29 man
Lead ) 0.034 mg/l
Manganese 0.10 mg/l
Mercury 0.00038 mg/l
Silver 0.026 mag/l
Zinc 0.48 mg/i

RADIOLOGICAL
Gross Beta 19 pCitt

“Not on total toxic orgnaics

Project Ho. 301181.26.01
FEG-BB.027






ANNEX B
DSS Site 1078
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: Coilins ORG/MS/CFO#: 6133/1088/CF032-02
SMO PROJECT LEAD: Herrera SAMPLE SHIP DATE: 8127/2002
EDD
ARCOC LAB LAB ID PRELIM DATE FINAL DATE EDD ONQ BY
605652 GEL 66180A 10/8/2002 X | X JAC
605653 GEL 661898 10/8/2002 X il x JAC
605654 GEL 66189C 10/8/2002 x || x JAC
605656 GEL 86189D 10/8/2002 x |1 X JAC
NAME DATE
_ REVIEW COMPLETED BY/DATE: L. Yermxa 0 25-03,
CORRECTIONS REQUESTED/RECEIVED: yeq. 10.25%5-03 yeo'd  10-38-02
PROBLEM #: " 510\
FINAL TRANSMITTED TO/DATE: S curdars 10.-29.0%
SENT TO VALIDATION BY/DATE: Conn, 1olaalnm
RUSH VALIDATION REQUIRED EST. TAT: :
VALIDATION COMPLETED BY/DATE: AF 719 02
COPY TO WM BY/DATE:
TO ERDMS OR RECORDS CENTER BY/DATE: _ (%unn /2 oo

COMMENTS:




Sample Findings Summary

SHe: D53 ok sampling ARCOC: 608882, -53, -84, 58 Data: Orgaric, inaiganic and Radiochemigiry
SRR REAINE é : g g E
i £ = = } -
R ATARE R AR AR AR N (R AR
SHEREERRE T i slelalzlil3le !
g = g o E £ g § Z 3 r 2 @
3 | ol %@ 2§ § § 3 % g 5 2| 3
Blel 2|38 |2)¢ RNE i 8
< 5 © § g
mpde ID £ -
9644/1080-DF 1-E8 i WA
DERBAD-D03 BB4AMDBO0-DF1-E8 WA
059640008 BB44/1080-DF 1-ER WHT
foses40-007 E844/1080-DF1-E5 Lu.B3 4B | 4BE3 | JBBI
1059601002 9840/ 1078-DF 1-BH1-5-5 Pz W.AZ.P1 W.es
$540/1078-DF 1-BH1-10-5 33UB| WAZ | UAZ tLIAZPA w83
056063-002 8640/1078-DF 1-BH2-6-8 3308 | WAZ | WA2 L,AZ,P1 483
0S9054-002 6340/ 1078-DF 1-BH2- 105 ™ WAZP wa3
050806-002 6840/1078-DF 1-BH3-6-S UsAZ | ULAZ U AZP1 483
050606002 8840/1078-DF1-BH3-10-5 WAz | bsaz UJAZP1 4B3 | wBa
50607002 GAANAOTE-DF1-BH5-DU WAZ | uraz UAZPY 4B3 | 483
050806002 864371120 0W1-BH15-8 waz | w2 WAZP1 wm A acoaoace
8643/1120-DW1-BHI-13-8 WAz | vz W,A2P w83 JA m .
050541002 BB43/1078-DF 1-BHI-11-5 WAz | uiA2 UIAZP1 4By | JBa No data wil
Ds0842-002 8843/ 1079-0F 1-BH1-18-5 WAZ | WA2 ULAZ,P1 W63 . o
050700-002 G84X/1079-DF1-BH2-11-5 WAz | waz U AZPY 483
05G701-002 8843/1070-DF 1-BH2- 18-S WAZ | WA2 WA2,P wBs JA
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OSATU7-002 5644/1080-DF 1-BH2-5-8 WIAZ | UIA2 ULAZ P uJ83
05G708-002 8644/1060-DF 1-BH2-10-5 WAZ | LJA2 UIAZP1 UJB3 JA
08G706-002 8844/10B0-DF 1-BHYE-8 WAZ | uiaz USAZ P 583
056710-001 8844/1080-DF1.BH3-11-5 w
053710-002 BEA4/1000-DF 1-BH3-11-8 P2 usA Jwgs | 4
10-002 8844/1080-DF 1-8H3-11-5-RE ' U HT|
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Analytical Quality Associates, Inc.

616

Maxine NE

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

DATE:
TO:
FROM:

MEMORANDUM

1112/02
File

Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling

ARCOC # 605652, -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 analyzed with approved procedures using methods SW-846
6010 (ICP-AES metals), SW-846 7471/7470 (Hg), SW-846 9012A (total CN) and SW-B46

7196A

(hexavalent chromium).

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

ICP-AES — Metals Batch # 197718 (Samples 86189-021 through -040)
Siiver was detected in the ICB/CCB at a value > DL but < RL. Sample 66189-026, -
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 vaiue with an absolute value > DL but <
RL. Samples 66189-023, -025, -027, -030, -032 and -040 had values > DL but < 5X
DL and wiii be qualified “J, B3”. All remaining samples were non-detect and will be
qualified “UJ, B3".

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

Hg Batch # 199386 (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 < 5X DL and will be qualified "J, B3".



ICP-AES-Metals Batch # 199969 (Sample 66197011
Barium was detected in the MB at a value > DL but < RL. The sample result was <5X |
the blank value and will be qualified “J, B".

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

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

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

Total Cyanide - Batch #197853 and 198863

The high concentration LCS’s in both batches had %R’s (134/139%) > QC
acceptance criteria (81-125%). All sample results were non-detect with the exception
of samples 66189-028, -029, -033, -036, -037 and -039. These all had values > DL
but < RL and will be qualified *J, A".

Hexavalent Chromium ~ Batch # 197692
Sample 66197-010 was received by the laboratory and analyzed after 2x the hoiding

time had expired. The sample result was non-detect, and using professional judgment
will be qualified “UJ, HT".

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

Holding Times/Preservation

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

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

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

ICP-AES -- Metals 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. All associated sample results were > 5X the blank values and wilt not
be qualified.

ICP-AES-Metals Batch # 199132 (Sample 66195-002)
Barium, chromium and lead were detected in the EB at values > DL but < RL. The
sample results were > 5X the blank values and will not be qualified.

ICP-AES-Metals Batch # 199969 (Sample 66197-G11)
Selenium was detected in the CCB at a value > DL but < RL. The sample result was

non-detect and wili not be quatified.

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

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

All Analyses: The LCS met QC acceptance 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-Metals Batch # 199969 (Sample 66197-011
The sample used for the MS was of similar matrix from another SNL SDG. No data
will he qualified as a result,

CVAA-Hg Batch # 198713 (Sample 66197-011
The sample used for the MS was of simiiar matrix from another SNL SDG. No data
will be qualified as a result.

Replicate Analysis

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

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

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

GVAA-Hg Batch # 19871 ample 66197-011

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

ICP Interference Check Sample (ICS)
ICP-AES (Al batches): The ICS-AB met QC acceptance criteria.




All Other Analyses: No ICS required.
ICP Serial Dilution
ICP-AES (All batches): The serial dilution met QC acceptance criteria.

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

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

All Other Analyses: No serial dilutions required.
Detection Limits/Dilutions

All Analyses: All detection limits were properly reported.
ICP-AES: All soil samples were diluted 2X.

All Other Analyses: No dilutions were performed.

Other QC

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

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

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



Analytical

DATE:
TO:

FROM:

Quality Associates, Inc.
616 Maxine NE

Albugquerque, NM 87123

Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

11/08/02
File

Linda Thal

SUBJECT:  Organic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605652, -53, -54, -56 GEL SDG # 66189, 66195 and 66197
Project/Task No. 7223.02.03.02

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

Summary

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

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 gqualified “UJ".

SVOC — Batch 197857 (Sampl 18 23 and 025 though 040

1,2-Dichiorobenzene was detected in the method blank (MB) at a value > DL but < RL.
Samples 66189-022 and -023 had 1,2-dichlorcbenzene values > DL, < RL and <5X 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
hexachlorobutadiene and hexachlorosthane. All associated sample results were non-detect
and will be qualified *UJ, A2".

SVOC — Batch 199631 (Sampie 66188-021and -024)
No MS/MSD, LCS/LCSD or replicate was performed with this batch. As there is no measure
of precision, both associated sample resuits will be qualified “P2".

SVOC — Batch 198215 (Sample §6195-002)

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 results will be qualified "P2".



SVOC — Batch 197643 (Sample §6197-006
The LCS %R for hexachloroethane (41%) was < QC acceptance criteria (75-125%).
The sample result was non-detect and will be qualified “UJ, A"

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

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

HE - Batch # 198039 (Sample 66189-021 through ~040)

The MS %R (34%) and RPD {43%) failed QC acceptance criteria (7 1-120%/<20%) for 4-
amino-2,6-dinitrotoluene. All associated sample results were non-detect and will be qualified
"UJ, A2, P1".

HE - Batch # 198044 and 203606 (Sample 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.

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

Batch 203606: The sample was re-extracted after its holding time had expired. Both
sets of results, QC summary’s and calibration data are provided. All the re-extracted
sample 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.

Calibration

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

VOC Batch # 197932 197964 and 193064
Several compounds had %D > 20% but < 40% (refer to DV worksheet). All associated
sample results were non-detect and no data will be gualified.

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-nitrophenol (MSD 8),
2 A-dinitrophenol (MSD4) and 4,6-dinitro-2methylphenol (MSD4). The associated sample
results were non-detect and will not be qualified.



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

SVOC — Batch 199631 (Sam 618 1 -024
Several compounds had %D > 20% but < 40% (refer to DV worksheet). All associated
sample resuits were non-detect and no data will be qualified.

SVOC — Batch 198215 (Sample 66195-002)

The initial calibration had a correlation coefficient > 0.9 but < 0.99 for 2-nitrophenol. The
associated sample result was non-detect and will not be gualified.

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 will be qualified.

PCB Batch # 197835 (66189-021 through -040) .
The CCV preceding samples 66189-037 through -040 had a %D > 20% but < 40% with a
positive bias for aroclor 1016. The sample results were non-detect and therefore unaffected
by a positive bias; no data will be qualified.

Blanks

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

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

SVOC - Batch 197857, 199631 and 198215
Bis(2-ethylhexyl)phthalate was detected in the equipment blank (EB) (66197-006) at a value
> DL but < RL. All associated samples were non detect with the exception of sample 66180-

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

SVOC -~ Batch 197857 (Sample 66189-022 023 and 025 though 040
1,2-Dichlorobenzene was detected in the method biank (MB) at a value > DL but < RL.
Samples 66189-025 through —040 were non-detact and will not be qualified.

HE — Batch 198171 (Sample 66197-008)
Tetryl was detected in the MB at a value >DL but < RL. The sample resuit was non-detect
and will not be qualified.

Surrogates
Al 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) Anatysis

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

VOC Batch # 197964
The PS/PSD was run on a sample of similar matrix from another SNL SDG. No data will be

qualified as a resutt.

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

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

PCB - Batch 197833 (Sample 66197-007)

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.

Laboratory Control Samples (LCS/LCSD) Analysis

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

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

SVOC - 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 SVOC: No confirmation analyses required.

PCB: All confirmation acceptance criteria were met.



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

Other QC

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

‘required” criteria for assessing a field dup. It should be noted that vinyl acetate is on the TAL for
soils but not for waters.

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

No raw data was submitted with the package.

No other specific issues were identified which affect data quality.



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

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

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605652, -53, -54, -56
GEL SDG # 66188, 66195, 66197 Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation on the

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

Summary

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

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

Holding Times/Pressrvation

All Analyses: Aii 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 shouid be noted that the sampie 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 66197-012
It should be noted that the sample used for the replicate was of similar matrix
from SNL SDG 65919,

Tracer/Carrier Recoveries

No tracer/carrier required.

Negative Bias

All sample results met negative bias QC acceptance criteria.

Detection Limits/Dilutions

All detegtion limits were properly reported. No samples were diluted,

Other QC

An eguipment 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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Volatile Organics (SW 846 Method 8260)

Page t of 2
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Volatile Organics Page 2 of 2
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Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260)
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$ | BN [91-94.1 |[3,3-Dichlorobenzidine 001, i |
3 | BN {99492 [3-Nitrosniline 001/ .qy/ 37 i
4 | A [534-52-1 [4.6-Dinitro-2-methylpbenol 0o1l, J b/ Y, X %]
4 | BN [101-55-3 |4-Bromophenyl-phenylcther 0.16 | ] y
3 | BN |7005-72-3 [4-Chlorophenyl-phenylether o0/ ] Tus !
2 A [59-50-7 |4-Chloro-3-methylphenol 0.20 ' v | W J8 Vi i
2 | BN [106478 [4-Chiorousiline 001 el ;
1 | A [10644.5 [4-Metrylphenot (p-cresol) 0.60 v | |
Comitrents: m,p - Crract J gl Ii i ] Nees: V’SW&M“SERAW'SI G v i L T ] z,.{:sn .
: Reviewed By: XLt Date: 2. Qﬁmi—-w”“r

! T3r9y



WS Jop J Sol)&

Semivolatile Organics Page 2 of 3
Site/Project: AR/COC #: éofesg?, -§3 -S4 - Sb  Bach#hs:
Laboratory: Laboratory Report #: # of Samples: Matrix:
u“ T [Min caht. | api o |Method LCS ms | 79 Equip. | Field | v jeor
[{BNA| cAs # NAME C|'ge [mtercont{ RF | g2 Blanks |LCS|LCSB{poal MS| MSD | oon | Dup. | o0 b f o % y by
L S05%7 A\ RPD o D i
J ,>05 lo.mﬁ%\é/ozai @ |24 3l 3l 3 ) 2 (3
3{BN 100016 |4Nitroaniline o.01 v oA v b v 1 v | e v
3|A  [100-02-7 {4-Nitropheno! 0.01 2 viwv v e Vi hh -%o0.2.
3]BN 83329 |Acenaphthene 0.90 vIivivi A v o
3| BN (208968 [Acenaphthylene 0.90
4] BN [120-127 |Anticacene 0.70
BN [$6-553  |Benzo(s)anthracene 0.80
65| BN [50-32-8  |Benzo(2)pyrene 0.70
l6] BN [20899-2 |Benzo(b)fiuoranthenc 0.70 &
6| BN [191:242 [Benzo(g hi)perylenc 0.50 |/ J ta
6| BN 1207089 |Benzo(k)ftuorsnthene 0.70 '
2| BN {11191-1 [bis(2-Chlorosthoxy)methano | | [0.30
1| BN |1t1444 {bis(2-Chloroethyi)ether 0.70 ~3€ J
1| BN [108:60-1 [bis(2-chloroisopropyl)ether 0.01 v
TTTI-DN {117-€1-7  [bis(2-Ethylhexyl)phthalate 001 L/ / |/ 28T
s| BN [8568.7 [Butylbenzyipbthelate 0.01 v
4| BN 86748 [Carbuzple 0.01 ) .13
S| BN [218-019 |Chrysene 070 | b v
6] BN p3-703  |Dibenzah)enthracene o0 Y/ / Vsl
3{ BN 132649 {Dibenznfiuran 0.80
3| BN [84-662 [Diethylphthalate 0.01
3] BN [131-113  |Dimethylphthalate 0.01
4| BN [84-74-2  {Din-butylphthalate 0.01
6] BN §17840 |Di-s-octylphthalatc 0.01
4| BN | 20644-0 |Fluoranthenc 0.60
3| BN |86-73.7  |Fiuorene 0.90 |¥/ v W
4] BN | 118-74-1 {Hexachlorobenzene 0.10 v v A AN U TR YA V)
2| BN [87-68-3 [Hexachlorobutadiene 0.01 vl vlv iy #h  #3
3| BN |77474  |Hexachlorocyclopentadiene 0.0t |/ |/ L/ e [
1| BN [67.721  [Hesachloroethane 0.30 | | v vV e [ uih/ 9 L

Comments:




; WS o d sak
Semivolatile Organics Page 3 of 3
Site/Project; ARICOCH#: LS (o S = AES =S4 , - §b  Batch#s:
Laboratory: Laboratory Report #: # of Samples: Matrix;
Caiih.
Calib. cev Fleld Cov | Clv
Min. rRe | RSO/ b |Method LCS | LGS MS Equlp. | Fieid
S [BNA CAS NAME —|Tet g |Mmercept R Blanks|"CS| '8 |Rea| M5 |MSD | ppp | DU {pianks Blanks|% 0 | %2
>g5 | <20%/ ‘%5\
t L |0.99§\9_\1.23 j 1L 2 i3 hoah 3]y 3] o 3
BN {193-39-5 [indeno(1,23cd)pyrene [ ~fos0 )7 v, S IV v \ v A /
BN |78-59-1 |lsophorone 040 [
BN [91-20-3 [Naphthalene 0.70
BN 98953 [Nitrobenzene 0.20 vy L v 16 fhe S3 v ap 1
BN [a6:30 |fy N Imosodiphenylamine 0.01 7 v
BN [621-64-7 [N-Nitroso-di-propylamsine [, 050 . | y 1v b A Vv 93
A |8786-8 |Pemtachlorophesol 0ws [/ W v sl |V o uly Vi e
BN [85018 !Phenanthrene 0.70
A [108-95-2 {Phenol 0.80 v | v v VNV /v B
BN 1290040 [Pyrenc 0.60 N N v py viv ado
D/'pﬁu.://a@;m J 1y v
Surrogate Recovery Outliers oh e
Lo - . y >
akh | Sample |SMC1|SMC2|SMC3{SMC4|SMCS|SMCS|SMC7 sMcs]  Comments: / 97857 mg 42 hllom bagers =~
[ N2 Aral, 233
Y US lagroc- ms| s | /12 | /8 | /8 | /0 | 22 | wa | wa i w7y 9A -0dd 038 oL LRA
doa 2,4 Dinidg p hen . .
Jowwg fo. | ABO ’ e @ i z/'“""r” ';,6 a‘:u»fuqf my  Aadlforabudedvers, U u7, i,
e 0 chera] - A @ikt racnons. & <uot
Mb ' ersor MO B ¢ Mmioy CWwW 9.07r 922 flog
gﬁgf;‘mml—dﬂ(& @) :%igjlomﬂmol(%)sm gﬁgg:gfﬂﬂm lmm) [13-0u .a7) /.50 1P F/oe
: : 2F M : 2,4,6-Tribromoj D T
SMC 7: 2-2-Chioropbenol-d4 (A) SMC 8: 1.2-Dichlorobenzene-d4 (BN) @ /1937 Vo MI/mio T Py
Internal Standard Outliers ME08  Cov /33§ /3K Yo
Sample  [IS tarea) IS 1-RT [I5 2-area| IS 2-RT [IS 3-area| IS $-RT IS 4-area| IS 4-RT |IS S-area| IS 6-RT [Is 8-area| IS S-RT
Int caieria | |
————
—
——-F_dk .
e — = /9825 Al MS Y A RRPD
IS 1: L 4-Dichlorobenztnodd (BN) IS 2: Naphthaleno-d8 (BN) 1S3 Acorupbthened10 BN) one [ lat a0 &)

1S 4: Phenathrene-d10 (BN)

IS 5: Chrysete-d12 (BN)

1S 6: Perylene-di2 (BN)

MO 8 baka (D AN phase
982

22 o
CPEAIST ~ hN O &J—ﬁ{p—‘
/m./va?



hS§ dop 4 &8

. A Semivolatile Organics (SW 846 Method 8270) Page 1 of 3
Site/Project: Jo! g ARICOCH: 6O SE Sar_- 3'3! -5-6’,;& Laboratory Sample [Ds: 66/67 — 006 /68’1
Laboeatory: G <A Laboratory Report #: 6L /97
Methods: J&) - 846 B270C
# of Samples: /] Matrix: W akr Bawchws: /97643
Calib.
- T Min. a1 rsot | S | method Lcs s | Pk | eoiip. | Fleid
1s|enal cas # NAME ﬁ Rp [mereept) RE Tz | %0 [ERRT | Les fuesol ot l ms |mMse | oo g:%. ke | Blanks
>05 | 271 20
2 | BN [120-82-1 [1,24-Trichlorobenzene 0.20 P P A AErar.
1 | BN |95-50-1 }1,2-Dichiorobenzene 040 N\
1 | BN [541-73.¢ [3,3-Dichiorobenzene 050
1 | B [106-46-7 |1.4-Dichlorobezene 0.50 L
3 | A Jos954 |245-Trichloropbenol 0.20 v N\
3 | A [88-062 [2,4.6-Trictlorophenol 020 v
2 | A [120-832 [2,4-Dicklorophenol 0.20 N\
A 1105673 |2 4-Dimethylpbenol 0.20 N\
3 | A [5128-5 [2.4<dinitrophenct THIVAR WV, N
3 | BN |121-142 |2.4-Dinitrotoluens 0.20 L
3 | BN l60620-2 }2,6-Dinitrotoluene 020 N
3 { BN [91-58-7 |2-Chloroaaphthaiene 0.80 \L
1 ] A J95-574  J2Culoropienct 0.80 W N\
2 1 BN {91874 |2-Methylnaphtbaleno 0.40 \
1 [ A [os487  [-Mathyiphenol (o-cresol) 0.70 IV 3
31 | BN (88744 [2-Nitroaniline 0.01 N\
2 | A |85 |2-Nirophenol 0.10 N
5 | BN J91-94.1 |3.3-Dichlorobenzidine 0.01 N
3 | BN {99092 [3-Nitromniline 0.0f
4 | A [53452-1 [4,6-Dimitro-2-methylpbenol 0.01 N
4 | BN [101.55-3 }4-Bromoghenyl-phonylether | | [0.10 N\
3 | BN [7005-72-3 [4-Chiorophessyl-phenylether | | 10.40 N
D | A 159507 J4-Chioro-3-methyipbeno! 0.20 v/ N\
2 { BN {106478 |4-Chlocouiline ) N
1 | A [10644-5 |4-Methylphenol (p-cresol) 0.60 1 N\
Comments: ")} P~ Cressl. v “L | ] Notes: \/ShldﬁdmmuRCRA compoands.
Reviewed By: %/ m Date: //. /. O




; W J ozofe o 9
Semivolatile Organics Page 2 of 3
Site/Project: ARICOCH: 603683 -83 -S4 ~Sb  pacn#s:
Laboratory: Laborstory Report #: # of Samples: Mairix:
Calib,
[ T [ min, Car | Rsor | 52 Imethod LCS Ms | Tt Enuip. | Fietd
¢BNA| CAS # NAME C | rF [Mereent R Blanks {“°5}"°5° \Rpo) M5 | M0 | gppy | DUP- | granis | Blanke
>05 ‘f}%ﬁ” 20%
3BN |1000i6 |4-Nitroaniline 001 v v/ Ner
3{a {100027 J4-Nitropaenol 0.61 | v/
3/BN [83-329  JAcenaphthienc 0.90 N
3| BN [208968 |Acenaphtirylene 0.90 N
4] BN 1120-12-7 |Aotheacene 0.70 \
s| BN 56553 |Beratajentirucene 0.30
6] BM [50-32-8 |Benzo{a)pyrenc 0.70 vd v V4
BN [205-99-2 |Benzo(b)flucrsnttene 070 TR N
BN 191242 |Benzo{g/b.i)pcrylene 050 | o~ | v | v 4o N

5| BN [207.08- |Benao(k)fiucoranthene 0.70 v
2] BM |111.91-1 (bis(2-Chlorosthoxy)methans | | [0.30 1
1{ BN [117444  |bis(2-Chiorocthylysthes 0.70 \
1} BN [108-60-1 [bis{2-chlovaisopropyliether 0.01
st BN [117817  {bis(2-Ethylhexylyphthalete oot | v | L
5| BN [35468.7  |Butyibeszylphihalate 0.01 \
4| BN [86-74-8  |Carbamie 0,01
5] BN |21801% [Chrysene , 0.70
6] BN F3-70-3  |Dibexta(s Manthracens | S T v | Vv (425 N\
3| BN [132649 [Dibenzofuran 0.80 N
3| BN [#4-66-2  [Dicthylphthalate 0.01
3| BN [131-11-1  {Dimethyiphthalate 0.01
4} B (84742 [Dinbuyiphthalae .01 N\
6] BN §1734-0 iDin-octylphthaiate oot | S 1 \
4| BN | 206440 {Fluomathene 0,60 N
3| BN [86-73-7 [Fluorene 0.90
4} BN | 118-74-1 [Hexadilorobeazene 0. 16 v \
2| BN [87683  [Hexachlorobutadicne 0.01 NG N
3| BN {77474 |Hexachlococyclopentadiene | | {0.01 L N\
i{ BN {67721 {Hexachioroethane .30 [ W
Comments: A/

F w7979 )




WS dojpd £EB
Semivolatile Organics Page 3 of 3
Site/Project: ARICOC #:_60SbSd *S3j, -5y -5k Batch #s:
Laboratory: Laboratory Report #: # of Samples: Matrix:
Calib,
Calib. ccv
Min. RE | RSDM| b IMethod| __|LCs|Les ms | Fletd ) pouip. | Freld
A ™ 2 .
BNA| CAS # NAME CL| ‘e (Wtercept R Blanks |"C%| D |RPD| MS |MSD|gppp | DUP | Bianks | Blanks
»05 | TURT1 00
BN [193-39-5 |indeno(1,2,3<d)pyrene |1/ |0.50 N s L 1 / NA
BN [78-59-1 |Isophoroae 040
BN [91-20-3 [Naphthalenc 0.70 N
BN [98-95-3 |Nitrobenzene 0.20 \ N
BN [86-30-6 S;"“""”"M‘m‘“ 001 ~
BN [621-64-7 [N-Nitroso-di-propylamine .50 v
A [87-86-5 |Pentachlorophenol \” |0.08 Ve \
BN [85.01-8 |Phenanthrene 0.70 .
A [108-95-2 [Phepol 0.80 W N
BN [129-00-0 |Pyrenc . 0.60 N
DJ pAas Jomind, ™
7 7 \
Surrogate Recovery Qutliers ‘
Sample |SMC1{SMC2|SMC3|SMC4|SMC5]/SMC6E|SMCT|SMCS Comments: Fyridna o0 QL §W¥auny ~nof 00 TAL
P s TN OLAS 070 e Stk smnl /au/\s ACS. € fouwxe > /0%
_—'___’__,.—L-r-"“— NO i b}gj;#
ﬂi

SMC 2: 2-Fluarobiphenyl (BN)
SMC %: 2-Fluorophenol (A)

SMC 3: p-Tearphanyl-d14 (BN)
SMC 6: 2,4,6-Tribromophenol (A)

SMCT: 22 Chiorophesohdd (A) ~ SMC B: 1,2-Dichlorobecarne-d4 (BN) S JMGD  performed.  Ba sauple Jrov
Internal Standard Outliers o o,
Sample |15 1-area| I8 1-RT [iS 2-area| 1S 2.RT |15 3-area) IS 3.RT [1S d-area| 15 4RT IS -area] IS 8-RT |is S-area) I8 6-RT trtogun, . K € fekd [T
TN AT A L1 My ageene . Ao mak
)—_______,_-——P—f—q-__'_-—_ .
— Previded, . No aller Athowwe
ot  precvaon’ ey 7

1S 1: 1,4-Dichlorobenzene-d4 (BN}
* IS 4: Phenathrene-d10 (BN)

IS 2: Naphthaleno-d8 (BN}
I8 5: Chryseno-d12 (BN)

15 6: Perylene-d12 (BN)

IS 3: Avepaphtheno-d10 (BN)



it

¥

Ws lo, i doyl o

PCBs (SW 846 - Mcthod 8082)
Site/Project: __ D33 Soy/ Jamp/fﬂfAR/COC# COS6IQ - F3 =3 Sk Laboratory Sample Ds: b6 /85 - 0/ Hp -O0x0
Laborstory:_____CKA Luborstory Report #: 7 _Gerk 46/6’? 095 | ' 66795 —00d
Methods: SW - 846 808l : ' 0, &
# of Samples: 2/ Matrix: SO //d Batch#s: /27 835 Tfmaz/ A -O#Oy}_ /978 Z) [ 6695 - Oos )
T Callb LCs MS | Flald . ‘
CAS # Name |C|intsrcept| RSDIR* |  op :"':““;" Lcs [Lcse| RPD | Ms | msp | RPD | Dup. | EQUiP- B':'.‘:::.
| L amiooal amals  al s | o [0y aly o [0l
12674-11-2 {Aroclar-1016 e |v it vy v a 1y v A
11104-28-2 |Aroclor-1221 % v v s
11141-16-5 |Aroclor-1232 ¥ v
53469-21-9 |Aroclor-1242 b’ v v v ~
12672-29-6 |Aroclor-1248 L _ V v h
11097-69-1 [Aroclor-1254 v L v
11096-82-5 [Aroclor-1260 v VY viv vV v v v v 4
h o
Sample 8MC SMC RT Sample SMC SMCRT  |Comment:(D) CCv  precesdsng Sa
R % REC ] %REC 27 —wnO 1ol N
R —
1
""}_
Confirmation
>
Sample CAS # RPD > 28% //Sa/n.lilo CAS # RPD > 286%
" /
ad
- YA

ReviewedBy: - A/l ' Date: //.7/.00




VAR of o L8 W,
PCBs (SW 846.- Method 8082)
Site/Project: D0 S0/ Jaqp//y AR/ICOCH#: __ 6056 sa/ ‘”, =/ - SeLaboratory Sample IDs: £6/97 -0O07 /66)
Laboratory: G4 A Laboratory Report #: g/ 77 :
Methods: SW- g6 BO8A _ -
# of Samples: / Matrix: AgUeous Bach#s: /2 7833
T Callb cov Lcs NS | Fisid
CAS # Name E intarcept | RD/NRY | o | Mehod | on |1 can| RPD | M8 | MSD | RPD oup. e Bl
. . <20% /099 20% 20% 20%
12674-11-2 |Aroclor-1016 ] AA v v’ v na By
11104-28-2 [Aroclor-1221 v \
11141-16-§ |Aroclor-1232 v
53469-219 {Aroclor-1242 % v N\ N
12672-29-6 |Aroclor-1248 v v \ 1
11097-69-1 |Aroclor-1254 v L N
11096-82-5 |Aroclor-1260 v v’ v v vl v | v .
Sample SMC SMC RT Sample SMC SMCRT | Comments:
% REC % REC
66/97- 067 76 D8 "I AL
[/~ Zodol P )
j >/ic°h 7
Conflrmation
Sample CAS # RPD > 25% Sampis CAS # RPD > 28%
A
o
[
/
Reviewed By: Al Date: /. ' 0




High Explosives (SW 846 Method 8330)

Site/Project: 203 Spis/ Jarnp/f:\} AR/COC #: 605650)T - 5—3’, *TH,. =36 Laboratory Sample IDs: _&6/89 - 8/ fry - OO &
Laboratory: GAA Laboratory Report #; 66/89/ bbr 95 66795 - Coa (&
Methods: S6)- Bub S0 @) @
# of Samples: ol Matrix: /.\;;.w’ﬂu - Joi/ Batch #s: /28039 S PEOy A P 03600
1 Curve | CCV | Method LCS MS | Fieid. | Equip. Fleld
CAS # NAME J | intercept R %D Bianks | LGS | LCSD [ RPD | MB | MSD | RPD | Dup. | Bisnks Blanks
! [ P2l 2W%aly U al 7 | 2 120% [/ al/ alpeowg] RPO U_ ]
2691410 | HMX 72 VAR Vi vyl VI Aaaly Av vy AV v NG
121824 | RDX . § ' 1
99-35-4 1,3,5-Trinitrobenzene i
99650 1,3-dinitrobenzene 1
98-95-3 Nitrobenzene a3 ]
479-45-8 Tetryl 3
118-96-7 2.4 6-trinitrotoluene
35572-78-2 | 2-amino-4,6-dinitrotoluene (79-123) (-1} 2%
1946-51-0 4-amino-2,6-dinitrotoluene i 54 43
121-14-2 2 4-dinitrotoluenc b’ b b
606-20-2 | 2,6-dinitrotolucne
§8-72-2 2.nitrotolusne
99-99-0 4-nitrotoluene
99-08-1 3-nitrotoluene
78-11-5 PETN
Rakh !t 2036006 Vo MI/MID  Np G
Sample | SMC%REC | SMCRT Sample | 8MC %REC ! SMCRT Commed® ™ &6 /98 - 004 and  barA VT uT Ay,
%Tﬁﬁ'ﬁu&_ @ e
B S Bak oo - 4 ot >
CA /980w sk / VI A
Confirmation 8 . 108039 2 00 UT Az, £y
Sample CAS # RPD > 25% Sample CAS # RPD>25% | _____.‘L"‘:‘ ! &~ Qmino SV m
. Ce e MS
T is ~
R‘h‘
Sollds-to-aqueons covversion:
mg/kg=pg/g: [(ng/g) x{(sample muss {g}/sample vol. {ml}) x (1000 m2/ 1 Jiter)] / Dilution Factor =g/l Reviewed By: WM Date: s a2




W3 dop d &£

_ - High Explosives (SW 846 Method 8330)
Site/Project: D38 301) Jamping  ARKOCH: 60565 ~T%, — &% ~Sb Laborstory Ssmple Ds: __b% /97 ~00

Laboratory: @ A Y Laboratory Report #: bblg7

Methods: S - BHb & 330

# of Samples: ____/ Mairix:____Ag Loy e Bawh#s: _/98/7]

» Curve | CCV | Melhod {C8 ME | Fieid. | Equip. | Fieid
CAS S NAME s | Intercept Rt %D Blanks | LGS | LcBD | RPD | M8 | M8D | RPD | Dup. | Bianks Blanks
i .99 20% U 20% 20% | RPD 1] U

G141 | HMX vy | [ v v v | VA
121-824 | RDX ! f ' N
99-35-4 1,3,5-Trinitrobenzene | N
99650 1,3-dinitrobenzene N
98-95-3 Nitrgbenzene
4759-45.8 Tetryl _08le I N
118967 | 2.3 6-minitrotoluene ] v N
35572-78-2 | 2-amino-4,6-dinitrotoluenc i
1946-51-0 | 4-amino-2,6-dinitrotoluene | N,
121-14-2 2,4-dinitrotoluene N
606-20-2 2, 6~dinitrotolucne N
88-72-2 2-nitrotoluene N
99-950 4-nitrotoluene -
99-{)8- 1 3-nitrotoluene
78-11-5 PETN !

Sample | SMC%REC | SMCRT | Ssmple | SMC%REC | SMCRT Comments: Ao M /MO ACS/AMED vie
N KT s ;_______—-—-—-5“— __..___-—————r-"‘—""? A0 dnden ,oﬁec/'éto n-
Confirmation
Sampie GAS# | RPD>25% | Sample CAS# | RPD>25%
el _ e

Solids-to-aqueons conversion: %// M
mg/kg=pg/g: [(1g/g) % (sample mass {g} / sample vol. {mi}) x (1000 mi / ! liter)}/ Dilution Factor =pg/!  Reviewed By; Date: //J/, Ot




WS Tor 3 50;1 |

_ Inorganic Metals - o0
Site/Project: D33 Jo/ J amp)y ARICOC #:_§0OF £33 ~5 2545k Laboratory Sample Ds: ___ 66/89 G+ thev - 4o
Laboratory: GaEA Laboratery Report #: LL/8F LT
Methods: __SW- B4, _60/0 [I-AEs) T4V [(K4)
# of Samples: 20 Matrix: Lok Batchés: _ /97664 /{qr) )9ITE L L) o

ugll Uj’e' "y /g QC Element b4t 97"

Serial | Fea | 9/
Method LGSD | ps | msp | MSD | Ren | TCS |t pog Fleid

Equip.
1LCS | LCSD
Blankx RED RFD | RPD | AB | " | ppp | Bianly | Blwk
il

7429-90-5 Al v NG
7440393 Ba | / |\ v v NA el e 7 [V v v HES
T440-41-7 Be \ \L
\
\
\

CAS #/
Analyte | ., | cv | cov | 1B | ccB

<
K,

A v v
Fix 8
v v v Vi . 0 198

WA

<
A
A\
<
<

740439 Ca | v [V v 1\ Vv
7440-70-2 Ca \
T44047-3Cx | o/ v \/ v v L20ad | v %
7440484 Co \
7440-50-8 Cu \ \
7439-89-6 Fc \ \
7439-95-4 Mg \ \
7439-96-5 Mn \ \
7440-02-0 Ni \ \
THI-0O-TK
TatoardAg | o | v | [£:38]/.30] v Ve ~a | volpal [V
7440-23.5 Na 1\ '
7440-622 V \
T440-66-6 Zn \\_L ‘\
\

7439.93.1 Py
T78249-2 Se
7440-38-2 As
7440-36-0 Sb \ \
7440-28-0 T1 \ 1
A
\

NAS
NS
<K
NSNS
KKK
S
R
SUS|S
X
>
< <R
\&'ﬁ

NAa [V N4

TA9NIeHg | v | 1wl v |V T-lll Vi N
Cysmige CN__

Notes: Shaded rows are RCRA metals. Solide-fo-agueous coaversion: mg/kg=ypg/g: (ug/ g x(semple mass (g} / sampho vol. {mi}) x (1000 md / 1 Jiter)] / Dilution Factor =ng/l
Comments: 7o [ QX Slangand.  for JUI)J
fj = S0mL @/9 - \"’j’/-z— /’”0) Reviewed By: WM’ Date: /) /3. O




NS QoF §  Soil

‘ Inorganic Metals
Site/Prajeet: D83 _ 304/ j@n{plxg AR/COC #: ~-53 -5 - Laboratory Sample Ds: 446 /957 — 204
Laboratory: __{; A Laboratory Report #: ____ L, / 95
Methods: __ S0 -B46 TV { #3) bolD (TP -AES)

r

# of Samples: / Matrix: __J6y/ Bachds: /99286 [ /:g) £ 99/3 [ FEp-spg)

=4

CAS #/ ve ke QC Element

Analyte | .. | v | cov | 1B | cce

L3557 Lo a7
Msh | Rep | 15 | T f;‘:ﬁ i Fied | £8

Equip. ,
RPD | RPD | AB | o | ppp Spms | Busls | xg 4
~ A b
ACd I R 3/1,.

Method
Blanks

LS

LLS | LCSP RED

MS | MSD
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Inorganic Meatais

siterProjecs: DS Jo/]  Jamplig aricocs: __603 6§32 -CS -S4 S Laboratory Sample Ds: 66 /97- 0/

Laboratory: G4 Laboratory Report #:

Methods: SL ~8Ul _wQ10 (LP- RES) U0 [ jig)

# of Samples: / Matrix: A guegus Bawh#s: /99949 [(Fwr) 19873 [4 }/L

e .
Analyte Method LCSD MSD | Rep. | 10s | Seral | Field | oo o] b
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General Chemistry
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/ , ) Radiochemistry
Site/Project: L049 _Jo// Jamp/;? ARICOC#: 60568 J - S3 ~84 b Laboratory Sample Ds: _ AL/ 89 — 0/ Ay ONO @)

Leboratory: __ & A4 Laboratory Report #: bbrs s 002 &
Methods: __ £/7A 9000 _ Celr97 ~ O [Eg) (D)
% of Samples: o2/ Martrix: oA Bach#s: _ /G& 98¢ & OOt /98970
o) &) &
QC Element
Analyte Metbod Rep | Equip. | D% | prag Sample Sam
Blanks | 1O % RER | Blanks | oot | Blanks ™ Isotope | IS/Trace e Isotope | 18/Frace
1#‘-@ Criteria U 20% | 25% | <1.0 U <La U [ Iz 50-105 S0-105
I8 [EB Lrosy ol I VIR P w A N
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Page 1 of 1 l{«-{/
CONTRACT LABORATORY

smal Lab y ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1o L
e No. A4 SMO Use ARICOC 605652
pt. No./Mail Stop:  6135/1088 Date Samples Shipped: & - 7 7~ I Project/Task No.: 7275.02.03.02__|[+] Waste Characterization
jecyTask Manager.  WikeSandes A ers, oM aYRIN No. INEX L SO Autmdmﬁo_r::@z -8end preliminary/copy report to:
ject Name: DSS soil sampling Lab Contact: Edie Kent 803-556-8171 Contract #_PQ 21671
ond Certer Code:  ER/1205/DSS/DAT Lab Destination: ~ GEL 6 FE- AYHCReT ATl [ Refeased by COG No.;
jbook Ref. No.:  ER 080 SMO ContactPhone:  Pam Pulssant/505-844-3185 AL Validation Required
vice Order No.  CF032-02 Sand Repart 1o SMO:  Wendy Palencia/505-844-3132 Blli To:Sandia National Labs (Accounts Payabie)
ycation Tech Area P.0. Box 5800 M3 0154
Iiding 8640 Room Reference LOV(available at SMO) Albuquerque, NM 671850154
ER Sample {0 or Pump |ER Site{ DaterTime(hr) |Sampla Contalner Praserv- CollsctioniSample Patameter 3 Method Lab Sample
wmpla No.-Fraction| _ Sample Location Detail | Depth{ft) | No. Collected Matrix | Type | Volume ative Method { Type Requested D
059691-001 * |66401078-DF1-BHI5S |5 o\ ar/ 11 D AS | 40 ac” G SA IVOG (8260B) 4 '
o N7
059692-001 ¥ |6640/1078-DF1-BH1nS | JO' 1 iJ2o] S | AS | doz 4c ] SA  [VOC {8260B) o
3 Y v -
050691002 ¥ {6640/1078-DF1-BHIS-S [ D 11 | s |pG |s00mi| 4o G SA  |see below for parameter 4
Fos0692.002 7 |sesvioreoFieridgs |/o! /251 S [AG | 500mi| 4c G SA  [see below for parsmeler
059653001 * |ecsonoreoFterz-Ss | 5’ 47| s | As | 4oz 4c G sA  voc(82608) A4
050604-001 ~ |664011078-DF1-BH2JOS Jo 137202) 8§ AS | doz 4¢ G SA  |VOC (B260B) 1A
x T
M050693-002 ¥ Jes4w1078-DF1BH2.5S | S a1 s [AG | s00m| ~ 4c G SA  |see below for parameter
s g ;
5 059694-002 ¥ |s64nrt078-DF1-B8H248s |/ Jz2251 S |pG {500ml 4c G SA |sea below for paramater
050605001 7 |6640/1078-DF1-BH3-B-5 _ |5 JF J4)in ) S | AS | 4oz 4¢ G SA  [VOC (8260B)
/ -7 ]
050696-001 ~ |6640/1078-DF 1-BH3 /DS o' N /;qz{ £ | s | AS | 4oz 4c G SA |vocC (B260B)
MMA [IYes IvNo _ Ref. No. Sample Tracking " SmoUse  |Special Instructions/QC Requirements Abnormal
smpie Disposal 1| Retum to Cliant Disposal by lab Date Enteredimmiddlyy) 5 1 lg; {EDD ves [ 1No Conﬂiﬁons on
urnaround Time Normal Rush |Entered by: ' VYY) |Level D Package Yes [N Receipt
sturn Samples By: Leve! of Rush: [actnits, - - . - |'Sendrepottto: VOC (8270C) SRR
Name Signalure ikt Company/Organizatior/Phone/Cellular __|Mike Sanders APCBs(E082)Cie+(71g7) (1M~
ample J.Lee 2 Weston/6135/505-284-3309 Dept6135/MS/1089 . HE@®B330 ™ e ~ Lab Use
eam W.Gibson e L0 A ] MDM/6135/505-845-3267 Phone/505-204/2478 LTotal Cyanide(8010) '] - L -
lembers G.Quintana /= 5. 1Ak |Shawt6136/505-284-3309 + RCRA Metals(6020,7000, {89
7 747%) '
oy _ , splease list a5 separate report. Gross alpha/beta (300)
Relinquished by . €4 3 . Org/: Dates & v Time (/5 2(2 |4 Relinquished by Org. Date Tima
Recelved by ke Wiy Orgd . Date 7 Time (/% 142 |4 Received by Cm. Date Time
Relinquished by Org. v ¥ ¢ Datefd z3l/¢77 Time » /5 2z ¢>  |6.Reiinquished by Org. Date Time
Received by Org. Date Time 5, Received by Org. Date Time
pee - _— el ek s Nrn Noin Tima
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OFF-SlT'E LABORATORY
Analysis Request And Chain Of Custody (Continuation)

Page_2_ of ___2-
AR/COC- 605652]
Project Name: Projoct/Task Mange/: {ProjactTask No.: 7420.02.03.02 )
Location [TechArea
Building Room Reference LOV (available at SMO) Lab use
Sample No- ER Sample ID or | Beginning| ER Date/Time (hr) {Samplel Container Preserv- [ Collection]Sampie Parameter & Method Lab Sample
Fraction Sample Location detall | Depth (R) [ Site No. Collected Matrix { Type| Volume |  ative Mathod § Type Requesied
E L9 24
s 059695-002 * |6640/1078-10F 1-BH3-5 -9 Y ‘ o078 3}-(}_2&%}5 S PG | 500mi 4¢ G SA |see below for parameter &
e - L4 ~
!,5(0595961002 Y 6640/1078-OF 1-BHYJor§ [y | 3*%-«;1320‘}55 5 _AG | 500ml 4c G SA _isee below for parameter
059697-001 ~ }640/1078-DF 1-BH3-5-01 &5 ' g3/ iml S las| 40z | 4c G | OU |VOC (82608)
sy X , T
h’ 059657-002 ~ }640/1078-DF 1-BH3JaDt A<’  o3~afidan] S G | 500ml 4c G DU _|see below for parameter
QERERE0TT - | 6541Y1078-DF 1-BH3-TR L v._zg,m//mgo DIW | G |3x40mi| HCL G TB _|VOC (8260B)
v 7
Y OE98A3-en
2 y;sfr?”gfs;




Project Leader _Collins

Contract Verification Review (CVR)

Project Name DSS Soit Sampling

Case No, 7237_01.07.02

ARICOC No. 605852, 853, B64, 655 Analytical fab GEL

SDG No. 66189A,B,C,D

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

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

Line Cem 7 Resocived?

No. termn Yes | No If no, explain Yes | No
L3 All items on COC complete - dats entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested ]
1.4 Pregervative correct for analyses requested X
1.5 Cusiody records continuous and compiete X
1.6 Lab sample number(s) provided and SNL sample number(s) cross X

referenced and cormect
1.7 Date gamples received X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Report

Line Complate? Resolved?

No. itam Yes | No it no, explain Yes | No
2.1 Data reviewed, signature X
] Method reference number(s) compiete and correct X
23 QC anaiysis and accaptance imits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided (If requested) X
2.5 Detection limits provided: PQL and MDL (or IOL), MDA and L X
2.6 QC batch numbers provided X
2.7 Dilution factors provided and ail dilution levels reported X
.8 Data reported in appropriate units and using correct significant figures X
29 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X

(if mpplicable) reported

2.10 | Narrative provided X
2.1 TAT met X
242 Hold times met X | HE re-extraction out of holding time
2.13 Confractual qualifiers provided X
2.4 | All requested result and TIC (if requested) data provided X




Contract Verification Review (Continued)

3.0 Data Quality Evaluation
{tem Yes | No If no, Sample 1D No./Fraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and meet contract specified or project-
specific requirements? Inorganics and metals reported as ppm (mg/iter or mg/Kg)? X
Tritium reported in picocuries per liter with percent moisture for soil samples? Units
consistent between QC samples and sample data
3.2 Quantitation imit met for all samples X
3.3 Accuracy X | a-amino-28-dinitrotoluene and tetryl not within HPL.C
a) Laboratory control samples accuracy reported and met for all samples acceptance limits; re-exiracted sample L.CS within limits
b) Surrogate data reported and met for all organic samples analyzed by a gas X | Decachiorophenct not within PCB accaptance limits
chromatography technique
c) Malrix spike recovery data reported and met X | several SVOC (058710-002, 050640-002) recovery faliures; 4-
amino-2,8-dinitrotolusne HPLC MS recovery fow
3.4 Precision : X
8) Replicate sample precision reported and met for all inorganic and radiochemistry
samples
b) Matrix spike duplicate RPD data reported and met for all organic samples X | SVOC (058710-002, 059640-002) RPD not within acceptance
tirnits; 4-amino-2 6-dinitrotoluens HPLC RPD not within
accaplance limits
3.5 Blank data Toluena detected in VOC method blank ; 1,2-Dichlorobenzene
8} Method or reagent blank data reported and met for ail samples X | detected in SVOC method biank; Tetryl detected in HE method
biank; barium, chromium, lead & siiver detectad in inorganics
rmethod blank
b) Sampiing blank (e.g., field, trip, and equipment) data reported and met X | bis(2-Ethyihexyl}phthalate detected in SVOC squipment blank;
barium, chromium, lead detected in inorganic equipment blank
3.6 Contractual qualifiers provided: *J*- estimated quantity; “B™-analyte found in method
blank above the MDL for organic or above the PQL for inorganic; “U™- analyte X
undetected (results are below the MDL, IDL, or MDA (radiochemical)), “H"-analysis
dons beyond the holding time
3.7 Narrative addresses planchet flaming for gross aipha/beta X

3.8 Narrative included, corract, and complete

3.9 Second r~usmn confirmation data provided for methods 8330 (high explosives) and




Contract Verification Review (Continued)

4.0 Calibration and Validation Documentation

item Yes No Comments
1.1 GC/MS (8260, 8270, etc.)
a) 12-hour tune check provided X
b) Initial cafibration provided X
¢} Continuing catibration provided X
d} intemal standard performance data provided X
e) instrument run logs provided X
.2 GC/HPLC (8330 and 8010 and 8082)
a) Initial calibration provided X
b) Continuing calibration provided X
c) Instrument run logs provided X
1.3 Inorganics (metals) ’
a} [Initial calibration proviged X
b) Continuing calibration provided X
c) ICP interference check sample data provided X
d) ICP serial dilution provided X
e} Instrument run logs provided X
.4 Radiochemistry

a) Instrument run logs provided . X




Contract Verification Review (Concluded)
5.0 Problem Resalution
Summarize the findings in the table below. List only samples/fractions for which deficisncies have been noted.

Sampia/Fraction Na. Analysis Problema/Commenta/Resolutions
059691-002 SVOC missing certificate of analysis
059710-002RE HPLC missing cartificate of analysis for ne-extraction and QC Summary for 1200305589 (biank) and

1200305570 (LCS, passed)

fere deficiencies unresolved? Yes No

asad on the review, this data package is complets. Yas

no, provide: noncanformance report or comaction request number __5106 __ and date comection request was submitted: 102502
Bviewed by: ( Jﬁu’——' : Date:_ 102502  Closed by: . Date:
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RISK ASSESSMENT FOR DSS SITE 1078 9/10/2004

DSS SITE 1078:. RISK ASSESSMENT REPORT

l Site Description and History

Drain and Septic Systems (DSS) Site 1078, the Building 6640 Septic System, at Sandia
National Laboratories/New Mexico (SNL/NM), is located in Technical Area (TA)-Ill on federally
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department
of Energy (DOE). The septic system consisted of a septic tank and distribution box that emptied
to a drainfield with four 45- to 50-foot-long parallef drain lines. Available information indicates
that Buiiding 6640 was constructed in 1959 {(SNL/NM March 2003}, and it is assumed that the
septic system was also constructed at that time. By June 1991, the septic system discharges
were routed to the City of Albugquerque sanitary sewer system (Jones June 1991). The old
septic system line was disconnected and capped, and the system was abandoned in place
concurrent with this change (Romero September 2003).

Environmental concern about DSS Site 1078 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 the 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 is located approximately 900 feet south of the site. No springs or perennial surface-
water bodies are located within 2 miles of the site. Average annual rainfall in the SNL/NM and
KAFB area, as measured at Albugquergue International Sunport, is 8.1 inches (NOAA 1990).
Surface-water runoff in the vicinity of the site is minor because the surface is flat or slopes
gently 1o 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 1078 is unpaved with some native vegetation,
and no storm sewers are used to direct surface water away from the site.

DSS Site 1078 lies at an average elevation of approximately 5,399 feet above mean sea level
{SNL/NM April 2003). The groundwater beneath the site cccurs in unconfined conditions in
essentially unconsolidated silts, sands, and gravels. The depth to groundwater is approximately
476 feet below ground surface {bgs). Groundwater flow is thought to be generally to the west in
this area (SNL/NM March 2002). The nearest greundwater monitoring wells are approximatety
2,700 feet south of the site in the southeastern portion of TA-Ill. The nearest production

wells are north of the site and include KAFB-4 and KAFB-11, which are approximately 4.0 and
4.4 miles away, respectively.

1. Data Quality Objectives
nl. Determination of Nature, Rate, and Extent of Contamination
The Data Quality Objectives (DQQOs) presented in the “Sampling and Analysis Plan [SAP] for

Characterizing and Assessing Potential Releases to the Environment From Septic and Other

ALM-04/WP/:rs5574.doc C-1 840858.01 09/10/04 4:08 PM



RISK ASSESSMENT FOR DSS SITE 1078 9710/2004

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

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

» Characterize the nature and extent of any releases.
s 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 1078 was effivent 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 1078 Potential COC Sampling Density Location
Sampling Area Source Locations {samplesfacre} Rationale
Soil beneath the | Effluent 3 NA Evaluate potential

seplic system

discharged to

COC refeases to

drainfield the environment the environment
from the from effluent
drainfield discharged from
the drainfield
COC = Constituent of concern.
DQQO = Data Quality Objective.
DSS = Drain and Septic Systems.
NA = Not applicable.

The soil samples were collected at three locations across DSS Site 1078 with a Geoprobe ™
from two 3- or 4-foot-Jong sampling intervals at each boring location. Drainfield sampling
intervals started at 5 and 10 feet bgs in each of the three drainfield borings. The soil
sampies were collected in accordance with the procedures described in the SAP (SNL/NM
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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, polychiorinated biphenyls {PCBs),
Resource Conservation and Recovery Act {RCRA) metals, hexavalent chromium, cyanide,
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site
laboratory (Generat Engineering Laboratories Inc.) and the on-site SNL/NM Radiation Protection
Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods and data
quality requirements from the SAP [SNL/NM October 1999} and FIP (SNL/NM November 2001).

The QA/QC samples were collected during the sampling effort according to the Environmental
Restoration (ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of ane
trip blank (for VOCs only), and one set of field duplicates. 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 1078
request for a determination of Corrective Action Complete (CAC) without controls, The gamma
spectroscopy data from the RPSD Laboratory were reviewed according to “Laboratory Data
Review Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1998). The
gamma spectroscopy results are presented in the CAC proposal. The reviews confirmed that
the analytical data are defensible and therefore acceptable for use in the request for a
determination of CAC without controls. Therefore, the DQOs have been fulfiled.

1.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1078 is
based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, and soil
sampling. The BQOs contained in the SAP (SNL/NM Gctoher 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 1078, 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.

H.2 Nature of Contamination
Both the nature of contamination and the potential for the degradation of COCs at DSS

Site 1078 were evaluated using laboratory analyses of the soit samples. The analyiical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1078
Gamma Gross T
RCRA Hexavalent Spectroscopy Alpha/Beta
Sample Type VOCs SVOCs PCBs HE Metals Chromium Cyanide Radionuclides Activity
Confirmatory 6 6 6 6 6 6 6 6 6
Duplicates 1 1 1 1 1 1 1 1 1
EBs and TBs® 1 0 0 0 0 0 0 o 0
Total Samples 8 7 7 7 7 7 7 7 7
Analytical Laboratory GEL GEL GEL GEL GEL GEL GEL RPSD GEL
aTBs for VOCs only,
DSS = Drain and Septic Systems.
EB = Equipment blank.
GEL = (eneral Engineering Laboratories, Inc.
HE = High explosive(s).
PCB Polychlarinated biphenyl.

|1

QA/QC Quiality assurancefquality control.

RCRA = Resource Conservation and Recovery Act.

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

B = Trip blank.

vOC = Volatile organic compound.
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Table 3
Summary of Data Quality Requirements for DSS Site 1078
Analytical
Method? Data Quality Level GEL RP5D

VOCs Defensible 6 None
EPA Method 8260
SVOCs Defensible 6 None
EPA Method 8270
PCBs Defensible 6 None
EPA Method 8082
HE Compounds Defensible 6 None
EPA Method 8330
RCRA Metals Defensible 6 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 6 None
EPA Method 7196A
Total Cyanide Defensible 6 None
EPA Method 8012A
Gamma Spectroscopy Defensible None 6
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 3] None
EPA Method 900.0

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

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
GEL = General Engineering Laboratories Inc.
HE = High explosive(s).

PCB = Polychlorinated biphenyl.

QA/QC = Quality assurance/quality control.

RCRA = Resource Conservation and Recovery Act.

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

VOC = Volatile organic compound.

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 1078.

.3 Rate of Contaminant Migration

The septic system at DSS Site 1078 was deactivated in the early 1990s when Building 6640
was connected to an extension of the City of Albuguerque sanitary sewer system. The
migration rate of COCs that may have been introduced into the subsurface via the septic system
at this site was therefore dependent upon the volume of aqueous effluent discharged to the
environment from this system when it was operational. Any migration of COCs from this site
after use of the septic system was discontinued has been predominantly dependent upon
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precipitation. However, it is highly unlikely that sufficient precipitaticn 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 cenducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1078.

1.4 Extent of Contamination

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

The soil samples were collected at sampling depths starting at 5 and 10 feet bgs in the
drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfietd 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-type sites at SNL/NM. The soil samples are considered to be
representative of the soil potentially contaminated with the COCs at this site and are sulfficient to
determine the vertical extent, if any, of COCs.

v. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The DSS Site
1078 request for a determination of CAC without controls describes the identification of COCs
and the sampling that was conducted in order tc determine the concentration levels of those
COCs across the site. Generally, COCs evaluated in this risk assessment include all detected
organic, inorganic, and radiclogical COCs for which samples were analyzed. When the
detection limit of an organic compound is too high (i.e., could possibly cause an adverse effect
to human health or the environment), the compound is retained. Nondetected organic
compounds not included in this assessment were determined to have detection limits low
enough to ensure protection of human health and the environment. In order to provide
conservatism in this risk assessment, the calculation uses only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
{Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

Nonradiclogical 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
the risk assessment consist of both inorganic and organic compounds.

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1078. 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 resuits presented in Tables 4 and 5.
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Table 4
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1078 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

8L0T HLIS SSA JOd INHINSSASSV MSId

Is Maximum COC
Maximum SNL/NM Concentration Less Than
Concentration Background or Equal to the Applicable BCF Bicaccumulator??
(All Samples) Concentration SNL/NM Background (Maximum Log K, (BCF>40,
coc (mg/kg) (mg/kg)® Screening Value? Aquatic) {for Organic COCs) |  Log K  >4)
Inorganic
Arsenic N 453 4.4 | No 44¢ - Yes
Barium 202 214 No 1709 — Yes
Cadmium 0.152 J 0.9 Yes 64¢ — Yes
Chromium, total 1.7 15.9 Yes 16° — No
Chromium Vi 0.0270¢ 1 Yes 16° - No
Cyanide 0.0210° ~__NC Unknown NC - Unknown
Lead 6.16 1.8 Yes 49¢ - Yes
Mercury 0.0031 J <01 Yes 5,500° - Yes
Selenium 0.309 J <1 Yes 800 - Yes
Silver 0176 J <1 Yes 0.5° - No
Organic
2-Butanons 0.0184 NA NA 19 0.299 No
1,2-Dichlorobenzene 0.0402 J NA NA 560" 3.3g0 Yes
Methylene chloride 0.0027 J NA NA 59 1.259 No
Toluene 0.0006 J NA NA 10.7¢ 2.69¢ No

Note: Boid indicates the COCs that exceed the background screening values and/or are bioaccumulators.
aDinwiddie September 1997, Southwest Area Supergroup.

BNMED March 1998,

Syanicak March 1997.

tNeumann 1976.

eParameter was not detected. Concentration is one-half the detection limit.

fCaliahan et al. 1979.

9Howard 1990.

Howard 1989,

BCF = Bioconcentration factor. mg/kg = Milligram(s) per kilogram.

COC = Constituent of concern. NA = Not applicable.

DSS = Drain and Septic Systems. NC = Not calculated.

J = Estimated concentration. NMED = New Mexico Environment Department.

K = Qctanol-water partition coefficient. SNL/NM = Sandia National Laboratories/New Mexico.

ow
Log = Logarithm (base 10). - = Information nat available.
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Table 5

Radiological COCs for Human Health Risk Assessment at DSS Site 1078 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

[ Is Maximum COC I
Activity Less Than or
Maximum Activity | SNL/NM Background | Equal to the Applicable Is COC a
(All Samples) Activity SNL/NM Background BCF Bigaccumulator?°
coc (pCilg)> (pCi/g)P Screening Value? (Maximum Agquatic) (BCF >40)
Cs-137 ND {0.028) 0.079 Yes 3,000° Yes
Th-232 0.768 1 1.01 Yes 3,000° Yes
U-235 ND (0.213) i 0.16 No 900¢ Yes
U-238 ND (2.688) | 14 Yes 900¢ ] Yes

Note: Bold indicates COCs that exceed background screening values and/or are bicaccumulatars.
WValue listed is the greater of either the maximum detection or the highest MDA.
®Dinwiddie September 1997, Southwest Area Supergroup.
*NMED March 1998,
Whicker and Schultz 1982,
*Baker and Soldat 1992,

BCF
coc
DSs
MDA
ND ()
ND ( )
NMED
pCilg
SNL/NM

= Bioconcentration factor,
= Canstituent of concern.

= Drain and Septic Systems.
= Minimum detectable activity,

= Not detected above the MDA, shown in parentheses.
Not detested, but the MDA {shown in parentheses) exceeds background activity.

Hi

= New Mexico Environment Department.

= Picocurie(s) per gram.

= Sandia National Laboratories/New Mexico.
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V. Fate and Transport

The primary releases of COCs at DSS Site 1078 were to the subsurface soil resulting from the
discharge of effluents from the Building 6640 Septic System. Wind, water, and biota are natural
mechanisms of COC transport from the primary release point, however, because the discharge
was to subsurface soil, none of these are considered to be of potential significance as transport
mechanisms at this site. Because the septic system is no longer active, additional water
infiltration is not expected. Infiltration of precipitation is essentially nonexistent at DSS Site
1078, as virtually all of the moisture either drains away from the site or evaporates. Because
groundwater at this site is approximately 476 feet bgs, the potential for COCs to reach
greundwater through the unsaturated zone above the water table is extremely low.

The COCs at DSS Site 1078 include both inorganic and organic constituents. The inorganic
COCQCs include both radiclogical 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 inarganic 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 selenc-aminec acids in plants). Cyanide can be metabolized by
soil biota. Radiological COCs will undergo decay to stable isotopes or radicactive daughter
elements. However, because of the long half-life of the radiological COC (U-235), the aridity of
the environment at this site, and the lack of potential contact with biota, none of these
mechanisms are expected to result in significant losses or transformations of the inorganic
CQOCs.

The organic COCs at DSS Site 1078 are limited to VOCs and SVYOCs. Organic constituents
may be degraded through photeolysis, hydrolysis, and bictransformation. 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 microcrganisms) may
occur; however, biclogical activity may be limited by the and environment at this site. Because
of the depth of the COCs in the soil, the loss of VOCs through volatilization is expected to be
minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1078. COCs
at this site include organic analytes as well as radiological and nonradiological inorganic
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 potentia! for transformation of
COCs is low, and loss through decay of the radiolegical COC is insignificant because of its long
half-life.

Table 6
Summary of Fate and Transport at DSS Site 1078
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

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

Vi Introduction

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

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

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 compeonent of the tiered approach is a screening procedure
that compares the maximum concentration of the COC to an SNL/NM maximum
background screening value. COCs that are not eliminated during the first screening
procedure are carried forward in the risk assessment process.

Step4.  Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure.

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

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

Step 7. Uncertainties of the above steps are addressed.

V2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1078.
Section Il presents a comparison of results to DQOs. Section lll discusses the nature, rate, and
extent of contamination.

VI3 Step 2. Pathway Identification

DSS Site 1078 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiclogical COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust. Soil ingestion

is included for the radiclogical COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soil. No water pathways io the groundwater are considered; depth to groundwater at DSS
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Site 1078 is approximately 476 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 1078.

Pathway identification

Nonradiclogical Constituents Radiological Constituents
Sail ingestion Soil ingestion
Inhalation {dust} Inhalation (dust)
Dermal contact Direct gamma
V94 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 methcdology and results
are described in the following sections.

V041 Methodology

Maximum concentraticns of nonradiological COCs were 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 VI.6.2. Only the COCs that were detected above the carresponding
SNL/NM maximum background screening levels or did not have either a quantifiable or
calculated background screening level were considered in further risk assessment analyses.

For the radiological COCs that exceed the SNL/NM background screening levels, background
values were 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 Crder 5400.5, “Radiation Protection of the Pubtlic and the
Environment” (DOE 1993). Radiclogical COCs that do not have background screening vatues
and were 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 radiclogical COCs.

Vid.2 Results

Tables 4 and 5 show DSS Site 1078 maximum COC concentrations that were compared to the
SNL/NM maximum background values (Dinwiddie September 1997) for the human health

risk assessment. For the nonradiological COCs, two constituents were measured at
concentrations greater than the background screening values. One constituent {(cyanide) does
not have a quantified background screening concentration; therefore, it is unknown whether this
COC exceeds the background level. Four nonradiological COCs are organic compounds that
do not have corresponding background screening values.
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Figure 1

Conceptual Site Model Flow Diagram for DSS Site 1078, Building 6640 Septic System
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For the radiological COCs, one constituent (U-235) had MDA values greater than the
background screening level. The greater of either the maximum detection or the highest MDA is
conservatively used in the risk assessment.

VLS Step 4. identification of Toxicological Parameters

Tables 7 and 8 list the COCs retained in the risk assessment and provide the values for the
available toxicological information. The toxicological values for the nonradiologicat COCs
presented in Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA
2003), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the
Technical Background Document for Development of Soil Screening Levels (NMED December
2000). Dose conversion factors (DCFs) used in determining the excess TEDE values for
radiological COCs for the individual pathways are the defauit values provided in the RESRAD
computer code (Yu et al. 1993a) as developed in the following documents:

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

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

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

VI0.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the 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 COCs for both industrial and residential land-use scenarios.

VI.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used to calculate intake values
and subsequent Hl and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiological COCs are based upon the Risk Assessment Guidance for
Superfund {RAGS} (EPA 1989}. Parameters are based upon information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000), as well as other EPA and NMED guidance documents. The parameters
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Table 7
Toxicological Parameter Values for DSS Site 1078 Nonradiological COCs

RfDg RfDjnh SFq SFinh Cancer

coC {mg/kg-d) | Confidence? | (mg/kg-d) | Confidence? (ma/kg-d)! (mg/kg-d)! ClassP ABS
Inorganic
Arsenic 3E-4° M - — 1.5E+0¢ 1.5E+1¢c A 0.03¢
Barium 7E-2¢ M 1.4E-4¢ - - - D 0.01¢
Cyanide 2E-2¢ M - - - - D 0.14

| Organic

2-Butanone BE-1¢ L 2.9E-1¢ L | - - D 0.1d
1,2-Dichlorobenzene 9E-2¢ L 5.7E-2¢ - - - D Q.19
Methylene chloride GE-2¢ M 8.6E-1# — 7.5E-3¢ 1.6E-3¢ B2 0.1d
Toluene 2E-1¢ M 1.1E-1¢ M - - D 0.1¢

3Confidence associated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium.

PEPA weight-of-evidence classification system for carcinogenicity (EPA 1988) taken from IRIS (EPA 2003):

A =Human carcinogen.
B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans.

D = Not classifiable as to human carcinogenicity.

‘Toxicological parameter values from IRIS electronic datahase (EPA 2003).
dToxicological parameter values from NMED (December 2000).

¢Toxicological parameter values from HEAST {EPA 1997a).

ABS = Gastrointestinal absorption coefficient.

coc = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
IRIS = Integrated Risk Information System.

mg/kg-d = Milligram(s) per kilogram-day.

mg/kg-d-! Per milligram per kitogram-day.

NMED = New Mexico Environmental Department.
RfD.., = Inhalation chronic reference dose.

RfD, = Oral chronic reference dose.

SF = Inhalation slope factor.

o}

= Qral slope factor,
- = Information not available.
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Table 8
Toxicological Parameter Values for DSS Site 1078 Radiological COCs
Obtained from RESRAD Risk Coefficients:

SFg SFinh SFay
CoC {1/pCi) {1/pCi) {g/pCi-yr) Cancer Class®
U-235 4.70E-11 1.30E-08 2.70E-Q7 A

¥y et al. 1993a.

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

1/pCi = One per picocurie.

CGC = Constituent of concern.

DSS = Drain and Septic Systems.

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

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

SF, = QOral (ingestion} slope factor.

reflect the reascnable maximum exposure (RME) approach advocated by the RAGS (EPA
1989). For the radiological CQOCs, the coded equations provided in RESRAD computer code
are used to estimate the incremental TEDE and cancer risk for individual exposure pathways.
Further discussion of this process is provided in the “Manual for Implementing Residual
Radioactive Material Guidelines Using RESRAD” (Yu 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.

V9.6.2 Risk Characterization

Table 9 shows an HI of 0.02 for the DSS Site 1078 nonradiological COCs and an estimated
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers
presenied inctude exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for the nonradiotogical COCs. Table 10 shows an Hi of 0.02 and an estimated excess cancer
risk of 3E-6 for the DSS Site 1078 associated background constituents under the designated
industrial land-use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.
Fer the industrial land-use scenario, a TEDE is calculated for an individual on the site,

which results in an incremental TEDE of 7.6E-3 millirem {mrem)/year (yr). In accordance with
EPA guidance found in Office of Solid Waste and Emergency Response (OSWER) Directive
No. 9200.4-18 (EPA 1997b), an incremental TEDE of 15 mrem/yr is used for the prchable
land-use scenario (industrial in this case); the calculated dose value for DSS Site 1078 for the
industrial land use is well below this guideline. The estimated excess cancer risk is 8.8E-8.
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Table 9

9/102004

Risk Assessment Values for DSS Site 1078 Nonradiotogical COCs

Maximum industrial Land-Use Residential Land-Use |
Concentration Scenario?® Scenario?
{All Samples) Hazard Cancer Hazard Cancer
COC {(mg/kg) Index Risk Index Risk
Inarganic
Arsenic 4.53 0.02 3E-6 0.21 1E-5
Barium 292 0.00 — 0.06 -
Cyanide 0.0210b 0.00 - 0.00 -
Organic
2-Butanone 0.0184 .00 — 0.00 | -
1,2-Dichlorobenzene 0.0402 J .00 - 0.00 —
Methylene chicride 0.0027 J 0.00 2E-8 0.00 4E-8
Toluene 0.0006 J 0.00 — 0.00 —
Total ¢.02 3E-6 0.27 | 1E-5
AEPA 1989,

®Maximum concentration is one-half of the detection limit.
COC = Constituent of concern.

D88 = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.

J = Estimated concentration.
mg/kg = Milligram(s) per kilogram.
- = Information not availabie,
Table 10
Risk Assessment Values for DSS Site 1078 Nonradiological Background Constituents
[ Industrial Land-Use Residential Land-Use
Background Scenario® ScenarioP
Concentration? Hazard Cancer Hazard Cancer
cocC {mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Barium 214 0.00 - 0.04 -
| Cyanide NC - - - —
Total 0.02 3E-6 0.24 1E-5 |

“Dinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989,

COC = Conslituent of concem.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.

NC = Not calculated.

- = Information not available.
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The HI is 0.27 with an estimated excess cancer risk of 1E-5 for the nonradiological COCs under
the residential land-use scenario (Table 9). The numbers in the table include exposure from soit
ingestion, dermal contact, and dust inhalation. Although the EPA (1991) guidelines generally
recommend that inhalation not be included in a residential land-use scenario, this pathway is
included because of the potential for soit in Albuquergue, New Mexico, 1o be eroded and for
dust to be present in predominantly residential areas. Based upaon the nature of local soil, other
exposure pathways are not evaluated (see Appendix 1}. Table 10 shows an Hl of 0.24 and an
estimated excess cancer risk of 1E-5 for the associated background constituents at DSS Site
1078 under the residential land-use scenario.

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

2.0E-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 1078 for the residential land-use scenario is well below this
guideline. Consequently, DSS Site 1078 is eligible for unrestricted radiological release as the
residential land-use scenario results in an incremental TEDE of less than 75 mrem/yr to the on-
site receptor. The estimated excess cancer risk is 2.6E-7. The excess cancer risk from the
nonradiological and radiological COCs should be summed to provide risk estimates for
persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive
No. 9200.4-18, “Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental
Response, Compensation, and Liability Act] Sites with Radioactive Contamination” (EPA
1997b). This summation is tabulated in Section VI.9, “Summary.”

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

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

For the nonradiclogical COCs under the industrial fand-use scenario, the Hl is 0.02 (lower than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The excess cancer risk is 3E-
6. NMED guidance states that cumulative excess lifetime cancer risk must be less than 1E-5
(Bearzi January 2001); thus the excess cancer risk for this site is below the suggested
acceptable risk value. This assessment also determines risks by evaluating background
concentrations of the potential nonradiological COCs for both the industrial and residential land-
use scenarios. 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 concentrations are assumed to have a hazard quotient of 0.00. The incremental HI
is 0.00 and the estimated incremental cancer risk is 9.93E-8 for the industrial land-use scenario.
These incremental risk calculations indicate insignificant risk to human health from
nonradiofogical COCs considering an industrial land-use scenario.

For the radiological COC under the industrial land-use scenario, the incremental TEDE is 7.6E-3
mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr
(EPA 1997b). The incremental estimated excess cancer risk is 8.8E-8.

For the nonradiclogical COCs under the residential land-use scenario, the calculated Hl is (.27,
which is below the numerical guidance. The excess cancer risk is 1E-5. NMED guidance
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states that cumulative excess lifetime cancer risk must be tess than 1E-5 (Bearzi January 2001);
thus the excess cancer risk for this site is slightly above the suggested acceptable risk value.
The incremental HI is 0.02 and the estimated incremental cancer risk is 3.72E-7 for the
residential fand-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiclogical COCs under a residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiological component is
2.0E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr
suggested in the SNL/NM “RESRAD Input Parameter Assumpticns and Justification” (SNL/NM
February 1998). The estimated incremental excess cancer risk is 2.6E-7.

V9.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1078 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP
(SNL/NM November 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release points are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
precedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1078.

Because of the location, history, and future land use, 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 near-surface soil and the location and
physical characteristics of the site, there is low uncertainty in the exposure pathways relevant to
the analysis.

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

Table 7 shows the uncertainties (confidence levels) in nonradiclogical toxicological parameter
values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST
{EPA 1897a), and the Technical Background Document for Development of Soil Screening
Levels (NMED December 2000). Where values are not provided, information is not available
from the HEAST (EPA 1997a), IRIS (EPA 2003), Technical Background Document for
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment
Information System (ORNL 2003}, or the EPA regions (EPA 2002a, EPA 2002b, EPA 2002c).
Because of the conservative nature of the RME approach, uncertainties in toxicological values
are not expected to change the conclusion from the risk assessment analysis.

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

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

The overall uncertainty in all of the steps in the risk assessment process is not considered to be
significant with respect to the conclusion reached.

V1.9 Summary

DSS Site 1078 contains identified COCs consisting of organic, inorganic, 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 inhalation for chemical COCs and soil ingestion, dust
inhalation, and direct gamma exposure for radionuclides. The same exposure pathways are
applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calcutations for the
nonradiological COCs show that for the industrial land-use scenario the HI (0.02) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
3E-6. Thus, excess cancer risk is also below the acceptable risk value provided by the NMED
for an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.0, and the
incremental excess cancer risk is 9.93E-8 for the industrial land-use scenario. The incremental
risk calculations indicate insignificant risk to human health for the industriat land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenario the HI {0.27) is also below
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-5.
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.02 and the
incremental excess cancer risk is 3.72E-7 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 radiclogical COC are
much lower than EPA guidance values. The estimated TEDE is 7.6E-3 mrem/yr for the
industrial land-use scenario, which is much lower than the EPA’s numerical guidance of

15 mremfyr (EPA 1997b). The corresponding incremental estimated cancer risk value is 8.8E-8
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional control is 2.0E-2 mrem/yr with an
associated risk of 2.6E-7. The guideline for this scenario is 75 mremyyr (SNL/NM February
1998}. Therefore, DSS Site 1078 is eligible for unrestricted radiological release.

The summation of the incremental nonradiological and radiological carcinogenic risks is
tabulated in Table 11.
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Table 11
Summation of Incremental Radiological and Nonradiological Risks from
DSS Site 1078, Building 6640 Septic System Carcinogens
Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 0.93E-8 3.8E-8 1.9E-7
Residential 3.72E-7 2.8E-7 6.3E-7

DSS = Drain and Septic Sysiems.

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

VIL. Ecological Risk Assessment

VIl introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECS) in the soil at DSS Site 1078. A component of the NMED Risk-
Based Decision Tree (NMED March 1998} is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the resuits of the scoping assessment. Initial components of
NMED'’s decision tree (a discussion of DQOs, data assessment, and evaluations of
bicaccumulation as well as fate and transport potential) are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary.

VIl.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at, or adjacent
1o, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data with respect to the existence of complete ecological exposure
pathways, an evaluation of bicaccumulation potential, and a summary of fate and transport
potential. A scoping risk management decision (Section VIi.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.

Vil.2.1 Data Assessment

As indicated in Section IV, all COCs at DSS Site 1078 are at depths of 5 feet bgs or greater.
Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.
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VIl.2.2 Bioaccumultation

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

Vil.2.3 Fate and Transport Potential

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

Vil.2.4 Scoping Risk-Management Decision

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

Introduction

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

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

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

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

» Ingestion of contaminated drinking water

¢ Ingestion of contaminated soil
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Ingestion of contaminated fish and shellfish

¢ Ingestion of contaminated fruits and vegetables

» Ingestion of contaminated meat, eggs, and dairy products

* |ngestion of contaminated surface water while swimming

» Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

e Inhalation of airborne compounds (vaper 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 SWMUSs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993),
risks resulting from immersion in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

For the industrial and recreational land-use scenarios, SNL/NM ER has, therefore, excluded the
following 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
e Dermal contact with chemicals in water

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use scenarios
Industrial Recreational Residential
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated
drinking water drinking water drinking water
Ingestion of contaminated sail Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airbome Inhalation of airborne compounds
{(vapor phase or particulate) compounds (vapor phase or {vapor phase or particulate)
particulate)
Dermal centact (nenradiological Dermal contact (nonradiological ! Dermal contact {(nonradiclogical
constiiuents only) soil only constituents only} soil only constituents only) soil only
External exposure to penelrating External exposure to External exposure to penetrating
radiatior: fram ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicais: Screening-Leveal Risk Assessment” (NMED March 2000} and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for Superfund”
(RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating
potential intakes for radionuclides. A more in-depth discussion of the equations used in
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy
{DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993).
The 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 BICMOVS
Il projects to compare envirenmental transport models.

Also shown are the defauit values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or
hitp://web.ead.anl.gov/resrad/documents/.

ALG-04NWRISNLO4 rsB574 doo C_31 840858.01 09/10/04 4:08 PM




RISK ASSESSMENT FOR DSS SITE 1078 9/10/2004

Generic Equation for Calculation of Risk Parameter Vaiues

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, noncarcinagenic, or radiological)
= C x (CR x EFD/BW/AT) x Toxicity Effect {1)
where;

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

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

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

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

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

Soil Ingestion

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

Co#[R*Cl * EF = ED

IS
BW * AT
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| = Intzke of contaminant from soil ingestion (milligrams [mg)/kilogram [kg]-day)
C. = Chemical concentration in soil (mg/kg)

IR = Ingestion rate {mg soil/day)

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

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

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

Soil Inhalation

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

where:

VA v
;o C, *]R*EF*ED*M,FW /PEF)
’ BW = AT

I, = Intake of contaminant fram soil inhalation (mg/kg-day)

C. = Chemical concentration in soil (mg/kg)

s

IR = Inhalation rate (cubic meters [m3)/day)
EF = Exposure frequency (days/year)

ED = Exposure duration (years)
VF = soil-to-air volatilization factor {m?3/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:

% CF*SA* AF * ABS * EF ¥ ED

D(‘.’
BW AT

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

C. = Chemical concentration in soil {mg/kg}

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

SA = Skin surface area available for contact (cm#event)
AF = Soil to skin adherence factor {mg/cm32)

ABS= Absorption factor (unitless)

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

Groundwater Ingestion

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

_ C,*IR* EF%ED
BW * AT

where:

I, = Intake of contaminant from water ingestion (mg/kg/day)
~ = 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 (periocd 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/m?)

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

Summary

SNL/NM will use the described 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 restriciive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order o potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios
Parameter L industrial Recreational I Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Frequency {day/yr) 25035 52 wk/yr)jab 3508a.b
Exposure Duration {yr) 253bc 302bc 30abc
7Oabe 70 Adultebc 70 Aduita-bs
Body Weight (kg) 15 Childa.be 15 Childabe
Averaging Time {days)
for Carcinogenic Compounds 25,5502.0 25,5504b 25,550 a0
{= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502.p 10,9502°
(= ED x 365 day/fyr}
Soil Ingestion Pathway
Ingestion Rate {mg/day) 10025 200 Childab 200 Child a5
100 Adultab 100 Adulga-p
Inhalation Pathway
15 Childa 10 Child?
Inhalation Rate (m3day) 2(3b 30 Aduita 20 Adult?
Volatilization Factor {m®kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E92 1.36EQ2 1.36E92
Water Ingestion Pathway
247 2.48 2.4a
Ingestion Rate {liter/day)
Dermal Pathway
, 0.2 Child? 0.2 Child?
Skin Adherence Factor {(mg/cm?) 0.22 0.07 Adult 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa
{cm?/day) 3,3009 5,700 Aduite 5,700 Adult?

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemicai Specific

#Technical Background Document for Development of Soil Screening Levels {(NMED 20600).
PRisk Assessment Guidance for Superfund, Vol. 1, Part B {EPA 1891},
*Exposure Factors Handbook (EPA August 1997},

ED = Exposure duration.

EPA = U.S. Environmental Protection Agency.
br = 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

/1072004

Default Radiological Exposure Parameter Values for Various Land-Use scenarios

Parameter [ Industrial | Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 dayiyr 4 hriwk for 52 wkiyr 365 day/fyr
Exposure Duration {yr) 2580 3020 30ab
Body Weight (kg) 70 Adulte:t 70 Adulta.b 70 Aduitab

Soil Ingestion Pathway

Ingestion Rate

100 mg/day*®

100 mg/day®

100 mg/day*®

Averaging Time (days)

(= 30 yr x 365 day/yr) 10,9509 10,8504 10,9504

Inhalation Pathway

tnhalation Rate (m3/yr) 7,300d.e 10,950# 7.,300de

Mass Loading for Inhalation g/m? 1.36 E-5¢ 1.36 E-54 1.36 E-5¢
Food Ingestion Pathway

Ingestion Rate, Leafy Vegetables

(kal/yr) NA NA 16.5¢

Ingestion Rate, Fruits, Non-Leafy

Vegetables & Grain {kg/yr) NA NA 101.8P

Fraclion ingested NA NA 0.250d

Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbock (EPA August 19971,

“EPA Region V! guidance (EPA 1998).
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 =

yr = Year(s).
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APR 7 2008.
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 Controi (QC) Report, and copies of gamma
spectroscopy analytical results for the entire Drain and Septic Systems (DSS) project,
in response to the New Mexico Environment Department Request for Supplemental
Information: Environmental Restoration Project SWMU Assessment Reports and
Proposals for Corrective Action Complete: Drain and Septic Systems Sites 1034,
1035, 1036, 1078, 1079, 1084, 1098, 1104, and 1120, (DSS Round 6); September
2004, Environmental Restoration Project at Sandia National Laboratories, New
Mexico, EPA ID No. NM589011518, dated January 14, 2005.

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

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

Sincerely,

@\i’ﬁf\j NEe Te—

Patty Wagner
Manager

Enclosure



Mr. J. Bearzi (2)

cc w/ enciosure:

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

J. Valkerding, DOE-NMED-0B

cC Wio enclosure:

D. Pepe, NMED-OB

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

R. E. Fate, SNiL, MS 1089
M. J. Davis, SNL, MS 1089
D. Stockham, SNL, MS 1087
Be-angkept, 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 1s 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 sampies.
The first binder also contains tables of calculated relative percent differences (RPDs) for
primary and field duplicate sample pairs coliected 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. Fer each data set indicated by the
AR/COC number, an individual cross reference summary sheet is provided.
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iBldg 6920 ss
JBidg. 6920 S8
lBIdg 8920 S8
{Bidg. 6920 S5
|Bldg. 6920 SS
Bidg. 6920 55
iBldg. 6920 S5
iBldg. 6920 5 ss
iBldg. 6920 58
'Bidg. 8920 55
‘Bidg. 6920 S5
Bldg. _6640 88
Bldg. 6640 SS
‘Bldg. 6840 SS
iBldg. 6640 S8

H

e e i e

1 GTB
1078
1(}7_5
1078

IBldg, 6640 §
{Bidg. 6640 SS

NOTE: Multiple batch numbers are listed far reanalysis and

:
H

i

Volume 5
Volume &
Volume 5
Volume &
Volume 5
Volume 5
Volume 5
Volume 5
Valume 5
Volume §
Volume 5
Volume 5
Voihme 7
Valume 7
Volume 7
Voluma 7
Vulume 8
Volu_rpe &
Volume 6
Volume 6
'anume 6
anumq ﬁ
Volume é
Volume &

Volume 8

¢ Volume 6

i
L

3

Volume &
Valume &
Volume &
Volume 6
Volume 6
Volume B
Volume_ a
Volume 3
Volume 3
Volume 3

i

g
i

s

¢

i
i

Volume 3

Volume 3
Volum 3
Volume 3
Volume 3
Vo!umg 3

RCRA metais for the ICP run and the mercury CVAA mun,

605783
605783
605763
RO5783
605783
605783
605783
605783
605783
805783
605783
GOS783
600261
600251
600251
600251

800260

500250
600250

600250

600250
00250
600250
600250
600250
600250

600250

00250

600250
600250
600250

600250

605652

605652 _ I
605652

605652
605652
605652
605652

605652

605852

605652 _ |

16580/1037-8P1-BH1-5-8
,65801037-SP1-BH1-10-5
'6580M037-5P1-BH1-5-5
'6580/1037-5P1-BH1-10.5
|8580/1037-SP1-BH1-5-5
/6580/1037-SP1-BH1-10-5
16580/1037-SP1-BH1-5-8
.6580/1037-5P1-BH1-10-5
16580/1037-SP1-BH1-5-§
:6580/1037-5P1-TR
16580/1037-5P1-BH1-10-5
16580/1037-SP1-BH1-5-5
{8920-DF1-BH1-3-§
16920-DF(-BH1-8-§
{6920-DFI-BH2-3-5
16920-DFI-BH2-8-S
{6920-DF1-BH1-3-S
(6920-DF 1-BH1-8-5
 |B820.DF 1-BHZ-3-§
16920-DF1-8H2-8-5
18920-DF1- EB_
6920-DF1-BH1-3-8
16920-DF1-BH1-8-S
16920-DF1-BH2-3-5
i6920-DF 1-BH2-B-5
legzo-oF1-BH1-3 S
‘6920-OF 1-BH1-8-
8920.DF1-BH2-3-5
6920-DF 1-BH2-8-S
6920-DF1-EB
16920-DF 1-TB
{6920-DF1-E8
78-DF1-BH1-5-8
6640/ 078-DF 1-BH2-10-5
6640/1078-DF1-BH1-10.8

- 66 0!1078 DF1-BH1-5-S

B640/1078-DF1 BH2 10-8

" JeB40r1078-DF 1-BH2-5-5

?__[6640/1078-DF 1-BH3-5-5
BMO/‘FG?B-DF1-BH1 10-8

{060052-002
“060053-002
1060052-002
-060053-002
060052-002
1060053-001
/060052004
‘080053-002
:060052-002
1060054-001
{060053.002
‘060652-002
1040750.003
{040751-003
1040752-003
:040753-003

1040750-002

i040751-002
{040752-002
1040753-002
1040612-007
jo40750-002

]
l040752-002

1040753002
1040750001
1040751001
1040752.001
l040753-001
1040755005
:040754-004

1040811-008

1059691002

1059694002

{059692-002
1059691002
{059694.002
gosgega 002

1059696-002

1059697-002
059695-002
059692-002
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26-8EP-02 SO HE-8320 ‘208554
26-SEP-02  'SOIL GROSS-AB GEL 206591
26-SEP-02  SOIL GROSS-AB  GEL 208591
26-SEP-02 SOl TOTAL-CN  'GEL 206731
:26-SEP-02 'sOIL “TOTAL-CN "GEL 206731
“26-SEP-02 solL “VDA-B260 GEL 207083
26-BEP02  SOIL ‘VOA-B260 ‘GEL 207083
.26-SEP-02 ‘SO Cr+8 "GEL 207514
i26-SEP02 SO Gr+ GEL 1207514
‘26-SEP-02  'AQUEOUS  VDA-B260 ‘GEL 207726
:26-8EP-02 S0l RCRA METALS “GEL .206907, 207430
26-SEP-02 SOl RCRA METALS “GEL 206907, 207430
'D5-MAY -S4 '80IL GAMMA SFEC RPSD 800848
05-MAY-98  -S0IL GAMMA SPEC 'RPSD ;800848
‘05-MAY-98 ‘soiL ‘GAMMA SPEC (RPSD (800848
{05-MAY-98  SOIL /GAMMA SPEC ‘RPSD 1800848
05-MAY-98 :SOIL MEKC_HE ‘ERCL  !HE023
j05-MAY-98 SOl 'MEKC_HE ~ 'ERCL  'HEO23
j05-MAY-98  :SOIL MEKC_HE ~ JERCL  HE0z3
{05-MAY-98 SO iMEKC_HE IERCL  [HE023
{05-MAY-98  IWATER IMEKC_HE  1ERCL  |HE023
j05-MAY-88  iSOIL. {EPAB020 'ERCL  SI98-009
i05-MAY-88  ISOIL {EPABU2D /ERCL  {Sl98-009
los.MAY-98  iSOIL {FPABD20 JERCL  !S198-009
lo5-MAY-88 iSOl IEPABD20 JERCL  /5198-009
05MAYE8  SOL {EPAB260 ERCL  |3vOC-024
los-mav-98  iSOIL 'EPAB260 ERCL  [SVOC-D24
|05-MAY-98  iSOIL {EPABZED ERCL  [SVOG-024
05-MAY-08  SOIL {EPA826D iERCL  1SVOC-024
i05MAY-08  WATER |EPAB260 ERCL  8VOC-024
105-MAY-38 WATER IEPAB260 ERCL  :8VOC-024
105-MAY-98  WATER ‘EPABO20 {ERCL  ;Wigg-007
23-AUG02  iSOIL [BNA-8270 ‘GEL 197631
[23-AUG-02  sSOIL IBNA-B270  JGEL 1197631
[23-AUG-02  ISOIL IPCB-8062 iGEL 1197835
‘ 1SOIL {PCB-8082 'GEL ;197835
i2:1-.t\u43-r32 ISOIL {PCB-8082 GEL 1197835
j23- AUG-02 isol iPCB-8C aoaz IGEL 1197835
|26-AUGO2  :solL iPCB-8082 'GEL 4197835
l23-AUG02 SOl jPCBBOB2  'GEL ;197835
23AUG02  isOIL IPCB-B0B2  jGEL (19783
|23-AUG-02  !SOL TOTAL-CN  GEL 1197853

4/11/2005



DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX

Caios | simme | snor | coor | ensamaen ] spes Jswieoms] e | unres: - srcis

1078
1078
1074
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
i 1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1078
1 1078
{1078
L

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

Bldg. 6640 S
Bldg. 6640 S8

.Bldg. 8640 SS
:Bldg. 6640 SS

-Bldg. 6640 S5
'Bldg. 6640 S8

|Bldg. 6640 SS
.Bldg. 6640 SS

'Bldg. 6640 S8
‘Bldg. 6640 S5
:Bidg. 6640 55
iBldg. 6640 SS
!Bidg. 6640 S5
/Bldg. 6640 S8
\Bldg. 8640 S5
1BIdg. 6640 SS
'Bldg. 6640 55
;Bldg 6640 S5
!Bldg. 6640 S5
IBldg. 8840 SS
|Bidg. 6640 55
{Bidg. 6640 55
{Bldg 6640 55
{Bidg. 6640 S5
iB!dg. 6640 55
1B1dg 6640 SS
{Bidg. 6640 S5
iBidg. 6640 S5
iBidg. 6640 SS
Blog. 6640 SS
/Bldg. 6640 55
|Bldg. 8640 S5
{Btdg. 6640 55
iBldg. 6640 SS
1Bidg. 6640 SS
|Bldg. 6640 §S
{Bldg. 6640 55

iBtdg. 6640 58

{Bidg. 6640 55
iBldg 8640 SS
faldg 6640 8S
iBldg. 6840 55

i

Valume 3
Volime 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Volpme 3
Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Votume 3
Votumg 3
Valume 3
Volume 3
Vo!urﬁe 3
Volume 3
Vqlume 3
Votume 3
Volume 3
Volurne 3
quume 3
Volurne 3
Volume 3
Volume 3
Volume 3

Volume 3

Volume 3
Volume 3
Volume 3
Volume 3
Volume 3
Voiurhé 3
Volurhe 3
Volume 7
Vorume T

§
i

|
:
i
i
i
H
i

i

605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
606652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
605652
805652
605652
605652
BOSES2
605652
605652

605652

805652
805652
605652
605652

605652

605652
805641

605641

'6640/1078-DF1-BH1-5-8
'8540/1078-DF 1-BH2-10-S
6640/1078-DF1-BH2-5-5
£640/1078-DF 1-BH3-10-5
*6640/1078-DF 1.BH3-5-DU
6640/1078-DF1-BH3-5-5
6640/1078-DF 1-BH1-10-8
,6640/1078-DF1-BH2-5-S
i6640/1078-DF1-BH3-10-5
16640/1078-DF 1-BH3-5-0U
'6640/1078-DF 1-BH3-5-5
16640/1078-DF 1-BH1-10-S
'6640/1078-DF1-BH1-5-5
{6640/1078-DF 1-BH2-10-5
16640/1078-DF 1-BH2-5-5
16640/1078-DF1-BH3-10-S
16640/1078-DF 1-BH3-5-DU
'6640/1078-DF1-BH3-5-S
18640/1078-DF {-BH1-10-§
{6640/1078-DF 1-BH1-5-5
165401107&DF1 BH2-10-$
16640/1078-DF 1. BH2-5-5
{6640/1078- DF1- BH3-10-S
’6640/1078-DF1-BH3-5 ou
]664OI1D7B-DF1 BH3-5-5
18640/1078-DF 1-BH1-10-S
16640/1078-DF 1-BH1-5-5
{6640/1078-DF 1-BH2-10-S
{66840/1078-DF 1-BH2-5-5
{664011078-DF1-BH3-10-5
36640/1078 DF -BH3-5-DU
=6640/107B DF 1 BH3 5-S
6640/1078 DF1-BH1 10-§
664011078~DF1-BH1-5 S
664011078 DFT BH2-10-S
6640/1078‘DF1 BH2 5-5
6640/1078 DF1-BH3 10-S
6640/1078-DF1-BH3—5 nu
654011078-DF1-BH3'5 s
BB40!1073-DF1 BH3-TB

" |ee4011078-OF1-8H1-10-S

8640/1078 DF1-BH1-5-5

‘059691-002
059694-002
056693-002

.059696-002
059697-002
059695-002
059692-002
059603-002

'059696-002

‘050697-002

'059695-002
058692-001

:050691-001

‘059694-001

|059693-001

1059696-001
058697001

{059695-001

(059692002

059691-002

{059694-002

{059693-002

1059696-002
{059697-002
|059695-002

:059692-002

1059691-002

:D59604-002

1050693-002

'059696-002

‘059657-002

;050695-002

j059692-002

{059691-002

‘059694—602

1059693- 002

‘059696-002

1059697-002

{059695- 002
1059893-001
1059692-003

{050691-003
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'23-AUG-02 SO TOTAL-CN 167853
23-AUG-02 SOIL TOTAL-CN GEL 197853
23-AUG-02 SOIL TOTAL-CN GEL 197853
26-AUG-02 SOIL TOTAL-CN GEL 197853
23-AUG-02 SOIL TOTAL-CN GFI 197853
'23-AUG-02 S0IL TOTALCN GEL 197853
23-AUG-02 SOl BNA-8270 GEL 197857
23-AUG-02 SOIL BNA-8270 GEL 197857
26-AUG-02 SOI. BNA-8270 GEL 197857
-23-AUG-02 SO .BNA-8270 GEL 197857
:23-AUG-02 SOIL -BNA-8270 "GEL 197857
‘23-AUG-02 SOIL VOA-8260 GEL 197932
i23-AUG-02 SO VOA-8260 GEL 197932
‘23-AUG-02 SolL 'WOA-8260 .GEL 197932
23-AUG-02 501 :VOA-8260 GEL 197932
:26-AUG-02 SOIL “WOA-8260 GEL 197932
123-AUG-02 SOIL VOA-8260 GEL 197932
‘23-AUG-02  'SOIL “VOA-8260 :GEL 197932
23-AUG-02  ‘SOIL icr+6 ‘GEL 1198031
{23-AUG-02 :S0IL ICr+6 ‘GEL 198031
i23-AUG-02 :SOIL iCr+6 «GEL 198031
i23-AUG-02 “S0IL Cr+6 .GEL 1198031
{26-AUG-02  .S0IL Cr6 {GEL 1198031
{23-AUG-02 :SOIL iCr+6 IGEL 198031
123-AUG-02 .50IL ICr+8 {GEL 198031
{23-AUG-02  SOIL ‘HE-8330 GEL 198039
123-AUG-02 SOIL ‘HE-8330 :GEL 198039
123-AUG-02 SO {HE-8330 GEL 198038
123-AUG-02 .50IL {HE-8330 {GEL 198039
126-AUG-02 SOIL ‘HE-8330 ‘GEL 198039
{23-AUG-02 SoIL ‘HE-8330 ‘GEL 198039
i28-AUG-02  ;SOLL {HE-8330 'GEL 198039
i23-AUG-02  'SOIL jGROSS-A/B  IGEL 198986
{23-AUG-02 (SOl IGROSS-A/B  IGEL 1198986
123-AUG-02 :80IL IGROSS-AB  GEL 1198986
»23 AUG-02 1SOIL IGROSS-A/B  IGEL 1198986
{26-AUG-02 LSOIL {GROSS-AB  GEL 198986
j2s-AUG02 SO (GROSS-AB  ‘GEL (198986
i23-AUG02  'SOIL IGROSS-AB  IGEL 198986
26-AUG-02  AQUEOUS  |VOA8200  GEL 199064
123-AUG-02 SOIL [GAMMA SPEC 'RPSD 201191
'23-AUG-02 S0IL 'GAMMA SPEG ‘RPSD 201191
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DRAIN AND SEPTIC SYSTEMS PROJECT QC MASTER INDEX

1078 'Bldg. 6640 SS Volume 7 . 805641  (6640/1078-DF1-BH2-10.8 -059694-003 23-AUG-02 SOIL GAMMA SPEC  RPSD 201191
1078 Bidg. 6640 55 Volume 7 © 805641  :6640/1078-DF1-BH2-5-§ D59693-003 23-AUG-02 SQIL GAMMA SPEC RPSD 201191
1078 (Bidg. 8640 S5 . Volume7? | B05641  5640/1078-DF 1-BH3-10-S "059696-003 26-AUG-bZ SOIL GAMMASPEC RPSD 201191
1078 iBldg. 6640 SS Volume 7 i 605641 6640/1078-DF1-BH3-5-DU 059697-003 23-AUG-02 S0IL GAMMA SPEC 'RPSD 201191
1078  iBidg. 6640 S§ Volume 7 805641  6640/1078-DF 1-BH3-5-5 1059695-003 23-AUG-02 SOM. GAMMA SPEC  RPSD 201191
1078 'Bldg. 6640 S8 Volume3d : 605852  ‘6640/1078-DF 1-BH#-10-S 059692-002 23-AUG-0Z S0IL RCRA METALS GEL 197718, 197762
1078 Bldg. 8640 S5 Volume3 | 605852  .G640/1078-DF1-BH1-5-5 1059691-002 '23-AUG-D2 SoIL 'RCRAMETALS GEL 197718, 197762
1078 Bldg. 6640 §5 . Volume3 ' BO5852 5640/1078-DF1-BH2-10-§ 059694007 23-AUG-02 son RCRAMETALS GEL 197718, 197762
1078 1Bldg. 8640 S5 Volume 3 | 605652 :6640/1078-DF1-BH2-5-S 059893-002 123-AUG-02 50IL RCRAMETALS GEL 197718, 197762
1078 .Bidg. 6640 S5 Volume 3 © 605652 6640/078-DF1-BH3-10-S D59696-002 '26-AUG-02 S0IL ‘RCRAMETYALS GEL 197718, 197762
1078 :Bldg. 6BAD SS Volume 3 605852  18840/1078-DF1-BH3-5-00U ‘0596597-002 .23-AUG-02 SOIL RCRAMETALS GEL 197718, 197762
1078 'Bldg. 6640 53 Volume 3 © 805652 '6640/1078-DF1-8H3-5-5 059695-0072 23-AUG-D2 SOl RCRA METALS GEL 197718, 197762
1079 Bldg. 6643 SS . Volume3 : 605553 :B643/1079-DF1-BH1-11.5 1059641-002 22-AUG-0H2 501U -PCB-808Z GEL 197835
1079 ‘Bldg. 6643 SS Volume3 | 605653  :6643/1078-DF1-BH1-16-S - 1059642-002 122-AUG-02 S0 PCB-8082 GEL 197835

? 1078 Bldg. 6643 S © Volume3 | 605653 (6643/1079-DF1-BH2-11-S 1059700-002 123-AUG-02 50IL ‘PCB-&082 GEL 197835

T 1079 ‘Bldg. 6643 55 Yo Volume3 i 605653  [6643/1079-DF1-BH2-16-8 1059701002 .23-AUG-02 -SOIL PCB-8082 GEL 197835

{1079 Bldg. 6643 885 Volume 3 | 605653  16643/1079-DF1-BH3-11-§ 1059702002 i23-AUG-02 S0IL ‘PCB-8082 GEL 187835

¢ 1079 :Bldg. 6643 S ! Volume3 | 605653 {6643M079-DF1-BH3-16.S {059703-002 {23-AUG-02 S0 PCB-8082 ‘GEL 197835

i 1079 (Bidg. 6843 SS . Volumez ¢ 605653 '6643/1078-DF1-BH1.11-S 1059641.002 :22-AUG-02 S0 TOTAL.GN 'GEL -197853

{ 1079 {Bidg. 6643 $S Volume3 | 605653  18643/1079-DF1-BH1-16-S 1059642002 22-AUG-02 SOIL TOTAL.CN GEL 1197852

| 1078 |Bldg. 6643 §§ © Volume3d | 605653 6643/1079-DF1-BHZ-11-5 {059700-002 23-AUG-02 1SOIL TOTAL-CN .GEL i197853

i 1079 iAdg. 6643 55 {oVoluma3 | 605653 I6643/1070.DF 1.BMZ-16-5 {059701-002 23-AUG-02 SOIL TOTAL-CN 1GEL 1197853

L 179 ;sidg_ 6643 85 | Volumed | 605653 1664311079-DF1-BH3-11-S i0597062-002 23-AUGH? 501 TOTAL-CN GEL 1197853
1079 iBidg. 6643 88 1 Volume3d @ 605653 [8643/1079-DF1-BH3-16-S /059703-002 23-AUG-02 S0IL TOTAL-CN GEL 197852

i 1078 |Blog. 6643 S8 P Volume3 | 605653 16643/1D79-DF 1-BH1-11-5 1059641-p02 22-AUG-02 SOIL BNA-8270 {GEL 1197857

i 1079 |Bldg. 6643 S Volume 3 | 805653 ;6643/1079-DF1-BH1-18-5 :D59642.002 22.AUG-02 SOIL BNA-8270 ‘GEL 1197857

1079 |Bidg. 6643 S P Volume3 [ 605653 |6643/1079-DF1-BHZ-11-5 '059700-002 23-AUG-02 "SOIL BNA-8270 ;GEL 1197857

. %079 {Bldg. 664355 | Volume3 | 605653 6643/1079-DF1-BH2-16-5 :058701-002 23-AUGD2  SOIL BNA-8270 GEL 197857

i 1078 ‘Bldg 6643 S8 Volume3 | 605653  i6BA3M079.DF1-BH3.11.§ i059702-002 -23-ALG-02 ‘SOIL BNA-8270 GEL -197857

i 1079 |Bldg. 6643 53 Volume 3 | 605653  [6643M1079-DF{-BH3-16-3 1059703-002 23-AUG02 SOIL iBNA-8270 .GEL 197857

i 1079 ipdg. 6643 S8 . Volume3d | 605653  6643/1079-DF1 BH1-11-8 05964 1-001 122-AUG-02 SOIL VOA-8260 GEL 1197932

! 1079 |Bldg. 66432 55 ¢+ Voume3 | 605653  (6643/1079-DF1-BH1-16-S 1059642-001 :22-ALIG-02 S0IL VDA-8260 GEL 1197232

| 1079 [Bidg. 6643 S8 i Volume3 | 605653 1554311079 DF1-BH2-11-S :059700-001 123-AUG-02 'SOIL WOA-8260 {GEL 197932

§ 1079 [Bldg. 6643 35 © Volume3 | 805653 ;es-;afm?g DF1-BH2-16-5 ‘059701001 123- Aus 02 -SOIL "VOA-8280 ‘GEL 197832

i 1079 iEIdg 8643 85 . Volume3 | 605653 {6643»’1079-0171 BH3-11-§ i059702-001 123-AUG-02 SOIL iVOA-8260 .GEL 197932

| 1o79 iBldg 6643 55 volume3 | 605653 16643;'1079-DF1-BH3 16-5 ;059703-001 123-AUG-02 SO VOA-8260 “GEL 197832

| 1079 ;Brdg 6643 S8 i Volume3 | 805653 ;ggqr1o79-DF1 -BH1-11-8 i059641-002 ;zz-AuE-qz SO .Cr+6 ‘GEL 198031

i 1079 ‘etdg 6643 §5 ! Volumes | 605053 {6643r1079.DF 1-BH1-16-S fos9642-002 '22—AU(}02 :S0IL Hole) {GEL :198031

’ 1678 |Bldg. 6643 S5 ! volumes | go56s3 [664311079-DF 1-8H2-11.8 {059760-002 l23-aUG-02 SOIL ‘Cre6 ‘GEL 1198031

': 1079 ;Brdg 5543 ss ; Volume 3 | 605653 [eawm?soﬂ BH2-16-5 058701002 ,zs-Aus-oz 'SOIL Gr+6 “GEL i1g8031
1079 ;Bmg 8643 55 . | Volme3 | 0605653 [6643/1079-DF1-BH3-11.3 {059702-002 i23-AUG02 501 ‘Cr+6 GEL “188031

f 1079 iBldg. 6643 53 ! Volume3s i 505653 6643/1079-DF 1-BH3-16.-5 ) 050703602 {23-ALG-02 SOt Cr+6 WGEL 158031

NOTE: Multipla bBatch numbers are listet for Teanatysis and
RCRA metals for the ICP run and the mercury CVVAA run, 31 ot 58 4741/2005



Acronym List

GEL = General Engineering Laboratory.

ERCL = Environmental Restoration Chemistry Laboratory.

mg/kg = milligram per kilogram.

NC = Not calculated for nondetected results.

ND = Not detected.

PCB = Polychiorinated biphenyls.

pCifg = picocurie{s) per gram.

RPD = Relative percent difference and is calculated as:
(|x1 - x2] 7 ((x1 + x2)/2)) x 100.
Where:

x1 = concentration detected in the primary sample
x2 = concentration detected in the duplicate environmental sample.

RPSD = Radiation Protection and Sample Diagnostics Laboratory
sSvoC = Semivolatile organic compounds.
Lakg = microgram per kilogram.

VOC = Volatile Organic Compounds.



DSS Site 1078, Bldg. 6640 Septic System
RPD's Calculated for VOC Soil Samples
Collected in August 2002

6640-DF1-BHI-5-5

- ] Priunary Sample (GEi.)
Parameles =
Acetone ND
Benzene ND
Bromadichicromethang ND
Bromoform ND
Bromomethane ND

2-Butanone 7.68 14.4 60.87
Carbon disulfide ND ND NC
Carbon tetrachleride ND ND NC
Chlorobenzene ND ND NC
|Chiorosthane ND ND NC
[Ghioroform. ND ND NC
Chloromethane ND ND NC
Dibromochloromethane ND ND NC
1,1-Dichloroethane ND ND NC
1,2-Dichlorpethane ND ND NC
1,1-Dichloroethene ND ND NC
cis-1,2-Dichtoroethene ND ND NC
trans-1,2-Dichloroethene ND ND NC
1,2-Dichloropropane ND ND NC
cis-1,3-Dichloropropene ND ND NG
trans-1,3-Dichloropropene ND ND NC
Eihyl benzene ND ND NC
2-Hexanone ND ND NC
Methylene chioride 211 246 15.32
4-methyl-, 2-Pentanone ND ND NC
Styrene ND ND NC
1,1,2,2-Tetrachloroethane ND ND NC
Tetrachlorcethene ND ND NC
Toluene ND ND NC
1,1.1-Trichlorcethane ND ND NC
1,1,2-Trichioroethane ND ND NC
Trichlorosthene ND ND NC
Vinyl acelate ND ND NC
Vinyl chloride ND ND NC
Xytene ND ND NC

1 of 1



DSS Site 1078, Bldg. 6640 Septic System
RPD's Calculated for SVOC Soil Samples
Collected in August 2002

6640-DF1-BH3-5-S
Primary Sample (GEL) ]
Parameter T 1a'kg : :
Acenaphthene ND ND NC
Acenaphthylene ND ND NC
Anthracene ND ND NC
Benzo(a)anthracene ND ND NC
Benzo(a)pyrene ND ND NC
Benzo{b)fluoranthene ND ND NC
Benzo{ghilperylene ND ND NC
Benzo(k ffluoranthene ND ND NC
4-Brecmophenvi pheny! ether ND ND NC
Butylsenzy! phtralate ND ND NC
Carbazole ND ND NC
4-Chloro-3-methylphenol ND ND NC
4-Chiorobenzenamine ND ND NC
bis(2-Chigroethoxy)methane ND ND NC
bis(2-Chloroethyl)ether ND ND NC
bis-Chlorcisopropyi ether ND ND NC
2-Chicronaphthaiene ND ND NC
2-Chloropheno: ‘ N[ ND NC
4-Chlorophenyl phenyl ether ND ND NC
Chrysene ND ND NC
m-,p-Cresol ND ND NC
0-Cresol ND ND NC
Di-n-butyl phthalate ND ND NC
Di-n-octyl phthalate ND ND NC
Dibenzja,hlenthracene ND NC NC
Bibenzofuran ND N[ NG
1,2-Dichlorobenzene ND ND NC
1.3-Dichlorobenzene ND ND NC
1.4-Dichlorobenzene ND ND NC
3,3'-Dichlorobenzidine ND ND NC
2,4-Dichioropheno! ND ND NC
Diethylphthalate ND ND NC
2 4-Dimethylphanol ND ND NC
Dimethylphthalate ND ND NC
Dinitro-0-cresol ND ND NC
2,4-Dinitronhenol ND ND NC
2 4-Dinitrotoluene ND ND NC
2 6-Dinitrotoluene ND ND NC
1,2-Diphenylhydrazing ND ND NC
big{2-Ethylhexyhphthalate ND ND NC
Fluoranthene ND ND NC
Fluorene ND ND NC
Hexachlorobenzene ND ND NC
Hexachiorobutadiens ND ND NC

1of 2



DSS Site 1078, Bldg. 6640 Septic System
RPD's Calculated for SVOC Soil Samples

Collected in August 2002

-~ 6640DF1-BH355 . . . 8540-DF1-BH3-5-DY

R Primary Sample (GEL) | - " Duplicate Sample (GELY:

Hexachlorocydopentadiene ND ND NC
Hexachloroethane ND N NC
indena{l1,2,3-c.dipyrene ND ND NC
Isophorone ND ND NC
2-Methydnaphthalene MND ND NC
Naphthaiene ND ND NC
Nitro-benzene NO ND NC
2-Nitroaniline ND ND NC
3-Nitroaniline ND ND NC
4-Nitroaniline ND NG NC
2-Nitrophenol ND ND NC
4-Nitrophenol ND ND NC
n-Nitrosodiphenylamine ND ND NC
Pentachlaraphenal ND ND NC
|Phenanthrene ND ND NC
{Phenot ND ND NC
{Pyrene ND ND NC
1.2.4-Trichlorobenzene ND ND NC
2.4, 5-Trichlorophenol ND ND NC
2.4,6-Trichlorophenol ND ND NC

20f2




PSS Site 1078, Bldg. 6640 Septic System
RPD's Calculated for PCB Soil Samples
Collected in August 2002

6640-DF1-BH3-5-S. . _46,640—DF1—1__3\1—_1375,-DG
Primary Sample (GEL) " Duplicate Sample (GE
Parameter #glkg 5. RPD.
Aroclor 1018 ND ND NG
aroclor 1221 ND ND NC
Aroclor 1232 ND ND NC
Aroclor 1242 ND ND NC
Arcclor 1248 ND ND NC
[Arcclor 1254 NC ND NC
Aroclor 1260 ND ND NC

1 of 1




DSS Site 1078, Bldg. 6640 Septic System
RPD's Calculated for High Explosives Soil Samples
Collected in August 2002

6640DF1BH3ES. . . [ . S6A0DF1-BHESDY

: Primary Sampie (GEL} "~ | Duplicate Sample (GEL)
Parameter. 0 . wakg
4-Aminc-2,5-dinitrotoluene ND ND
2-Amino-4 S-dinitrotoluene ND ND
1,3-Dinitrobenzene ND ND
2 ,4-Dinitrotoluene ND ND
2,6-Dinitrotoluene ND ND
Hiix ND ND
Nitro-benzene ND ND
2-Nitrotoluene ND ND
3-Nitrotoluene ND ND
4-Nitrotoluene ND ND
RDX ND ND
Telry! ND ND
1,3,5-Trinitrobenzene ND ND
2,4 5-Trinitrototuene ND ND

10f1
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DSS Site 1078, Bldg. 6640 Septic System
RPD’'s Calculated for Metals Soil Samples
Collected in August 2002

; I _ . 6B40DF1-BH35S. - .  6640-DF1-BH3-5-DU;

LA Primary Sample (GEL) | Duplicale Sample (GEL 7
Péfa_r_n'eter mo/kg i RPD::
Arsenic 4.12 3.23 24.22
Barium 292 267 8.94
Cadmium 0.0683 0.129 ‘ 61.53
Chromium 9.77 9.62 1.55
Lead 5.95 5.34 10.81
Mercury 0.00171 0.00305 56.30
Seienium 0.2 : 0.188 6.19
Silver ND 0.112 NC

1of1




DSS Site 1078, Bldg. 6640 Septic System
RPD's Calculated for Chromium VI Soil Samples
Collected in August 2002

Parameter - -

6640-DF1-BH3-5-
Primary Sample (GEL)

6640-DF1-BH3-5-L
Duplicate Samplé (GEE

mg/kg

Chromium (V1)

ND

ND

NC

1 of 1




DSS Site 1078, Bldg. 6640 Septic System
RPD’s Calculated for Cyanide Soil Samples
Collected in August 2002

. 8840DF1BHI5S, 7 6640-DF1-BHISDI <~
o Primary Sample (GEL) - Duplicats Sample (GEL’
Parameter - - malkg D
Cyanide, total ND | ND NC

10f 1

10f1



DSS Site 1078, Bidg. 6640 Septic System
RPD's Calculated for Gamma Spectroscopy Soil Samples
Collected in August 2002

6640 DF -BH3 55+ 6640:
Primary Sample (RPSD) " Diip
Parameter” T B pGiig FHURS
Cesium-137 ND ND NC
Thorium-232 0.767 0.505 41.19
Uranium-235 ND ND NC
Uranium-238 ND ND NG

1of1



DSS Site 1078, Bidg. 6640 Septic System
RPD's Calculated for Gross Alpha/Beta Soil Samples
Collected in August 2002

Primary Sample (GEL) “Duplicate Sample (GELY hies et
Parameter S pCifg i
Gross Alpha 12.9 14.8
Gross Beta 22 18.3

1 of 1
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GEL QC CROSS REFERENCE COC 605652
SAMPLE
Site # Site Name SAMPLE# |[F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #

1078|Bldg. 6640 SS 050691 _ |001 |6640/1078-DF1-BH1-5-S 23-AUG-02 |SOIL VOA-8260 1 )
1078|BIdg. 6640 SS 050691  |002 |6640/1078-DF1-BH1-5-S 23-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1078|Bldg. 6640 S5 050601  |002 |6640/1078-DF1-BH1-5-S 23-AUG-02 |SOIL Cr+6 198031, 198034
1078{Bidg. 6640 SS 059601  |002 |6640/1078-DF1-BH1-5-S 23.AUG-02 |SOIL GROSS-A/B__ |198986, 200142

198030, 198044, 201462,
1078|BIdg. 6640 SS 059691 002 |6640/1078-DF t-BH1-5-S 23-AUG-02 [SOIL HE-8330 203606
1078|Bidg. 6640 SS 059691  |002 |6640/1078-DF1-BH1-5-S 23-AUG-02 |SOIL PCB-8082 197835, 197837

197718, 197762, 199132,
1078|Bldg. 6640 SS 059691  |002 |6640/1078-DF1-BH1-5-S 23-AUG-02 |sOiL RCRA METALS |199386
1078|Bldg. 6640 SS 059691  |002 |6640/1078-DF1-BH1-5-S 23-AUG-02 [SOIL TOTAL-CN 197853, 108863
1078|Bldg. 6640 SS 059692  |001 |6640/1078-DF 1-BH1-10-S 23-AUG-02 [SOIL VOA-8260 197932, 197964
1078|Bldg. 6640 SS 059602 002 |6640/1078-DF1-BH1-10-S 23-AUG-02 [sOIL BNA-8270 197857, 197631, 198215
1078|Bidg. 6640 SS 059692  |002 |6640/1078-DF1-BH1-10-S 23-AUG-02 |SOIL Cr+6 198031, 1968034
1078|Bldg. 6640 SS 050602  |002 |6640/1078-DF1-BH1-10-S 23-AUG-02 [SOIL GROSS-A/B___ |198986, 200142

108039, 198044, 201462,
1078|Bldg. 6640 SS 059692 {002 |6640/1078-DF1-BH1-10-S 23-AUG-02 |SOIL HE-8330 203606
1078|Bldg. 6640 SS 059692  |002 |6640/1078-DF 1-BH1-10-S 23-AUG-02 [SOIL PCB-8082 197835, 197837

197718, 197762, 199132,
1078|Bldg. 6640 SS 059692  |002 |6640/1078-DF1-BH1-10-S 23-AUG-02 [soOIL RCRA METALS [199386
1078|Bldg. 6640 SS 058692  |002 |6640/1078-DF1-BH1-10-S 23-AUG-02 |SOIL TOTAL-CN 197853, 198863
1078|Bidg. 6640 SS 050693  [001 |6640/1078-DF1-BH2-5-S 23-AUG-02 |SOIL VOA-8260 197932, 107964 |
1078|Bldg. 6640 SS 059693  |002 |6640/1078-DF1-BH2-5-S 23-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1078|Bidg. 6640 SS 059693  |002 |6640/1078-DF1-BH2-5-S 23-AUG-02 |SOIL Cr+6 198031, 198034
1078{Bldg. 6640 SS 059693  |002 |6640/1078-DF1-BH2-5-S 23-AUG-02 [SOIL GROSS-A/B__ |196986, 200142

198030, 198044, 201462,
1078|Bldg. 6640 SS 059693  |002 |6640/1078-DF1-BH2-5-S 23-AUG-02 |SOIL HE-8330 203606

SDG 66189A




GEL QC CROSS REFERENCE COC 605652
SAMPLE
Site # Site Name SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #

1078|Bldg. 8640 SS 058693 {002 |6640/1078-DF1-BH2-5-S 23-AUG-02 [SOIL PCB-8082 197835, 197837

197718, 197762, 199132,
1078|Bldg. 6640 SS 059693  |002 {6640/1078-DF1-BH2-5-S 23-AUG-02 [SOIL RCRA METALS 199386
1078|Bidg. 8640 SS 059693  [002 |6640/1078-DF1-BH2-5-S 23-AUG-02 [SOIL TOTAL-CN 107853, 198863
1078|Bldg. 6640 SS 059694 001 |6640/1078-DF1-BH2-10-S 23-AUG-02 |SOIL VOA-8260 197932, 197964
1078|Bldg. 6640 SS 059694 002 |6640/1078-DF1-BH2-10-S 23-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1078|Bldg. 6640 SS 050804  |002 |6640/1078-DF1-BH2-10-S 23-AUG-02 |SOIL Cr+6 198031, 198034
1078]|Bidg. 6640 SS 050694  |002 |6640/1078-DF1-BH2-10-S 23-AUG-02 {SOIL GROSS-A/B  [198986, 200142

198039, 198044, 201462,
1078|Bidg. 8640 SS 059694  |002 |6640/1078-DF1-BH2-10-8 23-AUG-02 |SOIL HE-8330 203606 :
1078|Bidg. 6640 SS 059694  |002 |6640/1078-DF1-BH2-10-S 23-AUG-02 |SOIL PCB-8082 107835, 197837

197718, 187762, 1997132,
1078|Bidg. 6640 SS 059694  |002 |6640/1078-DF1-BH2-10-S 23-AUG-02 [SOIL RCRA METALS |199386
1078|Bldg. 6640 SS 050604 002 |6640/1078-DF1-BH2-10-S 23-AUG-02 [SOIL TOTAL-CN 197653, 198863
1078|Bldg. 6640 SS 059695 |001 |6640/1078-DF1-BH3-5-S 23-AUG-02 [SOIL VOA-8260 197932, 197964
1078|8Idg. 6640 SS 059695 |002 {6640/1078-DF1-BH3-5-S 23-AUG-02 [SOIL BNA-8270 197857, 197631, 198215
1078|Bldg. 6640 SS 059695  |002 |6640/1078-DF1-BH3-5-S 23-AUG-02 |SOIL Cr+6 198031, 198034
1078|Bldg. 6640 SS 059695  |002 |6640/1078-DF1-BH3-5-S 23-AUG-02  |SOIL GROSS-A/B__ |198986, 200142

198030, 108044, 201462,
1078Bldg. 6640 SS 059695 {002 |6640/1078-DF1-BH3-5-S 23-AUG-02 [SOIL HE-8330 203606
1078|Bldg. 6640 SS 059685  |002 }6640/1078-DF1-BH3-5-S 23-AUG-02 [SOIL PCB-8082 197835, 197837 |

187718, 197762, 199132,
1078|Bldg. 6640 55 050695 002 |6640/1078-DF1-BH3-5-S 23-AUG-02 |solL RCRA METALS [199386
1078|Bidg. 6640 SS 059695 (002 [6640/1078-DF1-BH3-5-5 73-AUG-02 |SOIL. TOTAL-CN 107853, 198863 |
1078|Bidg. 6640 SS 050696  [001 [6640/1078-DF1-BH3-10-S 26-AUG-02 [SOIL VOA-8260 197932, 197964
1078|Bidg. 6640 SS 059696  |002 |6640/1078-DF 1-BH3-10-S 26-AUG-02 [SOIL BNA-8270 197857, 197631, 198215

8SDG 66189A



GEL QC CROSS REFERENCE COC 605652
SAMPLE
Site # Site Name SAMPLE# |F# |DISP_ER_SAMP_LOC DATE MATRIX |LAB TEST BATCH #

1078|Bldg. 6640 SS 059696  |002 |6640/1078-DF1-BH3-10-S 26-AUG-02 |SOIL Cr6 198031, 198034
1078|Bldg. 8640 SS 050696  [002 |6640/1078-DF1-BH3-10-S 26-AUG-02 [SOIL GROSS-A/B  |198986, 200142

198030, 198044, 201462,
1078|Bldg. 6640 SS 059696  [002 |6640/1078-DF1-BH3-10-S 26-AUG-02 |SOIL HE-8330 203606
1078|Bldg. 6640 SS 059696  [002 |6640/1078-DF1-BH3-10-S 26-AUG-02 [SOIL PCB-8082 197835, 197837

197718, 197762, 109132,
1078|Bldg. 6640 SS 059696 002 |[6640/1078-DF1-BH3-10-S 26-AUG-02 [SOIL RCRA METALS {199386
1078|Bldg. 6640 SS 050696  |002 |6640/1078-DF1-BH3-10-S 26-AUG-02 [SOIL TOTAL-CN 197853, 198863
1078|Bldg. 6640 SS 059607  [001 |6640/1078-DF1-BH3-5-DU 23-AUG-02 [SOIL VOA-8260 197932, 197964
1078|Bldg. 6640 SS 059697  |002 |6640/1078-DF1-BH3-5-DU 23-AUG-02 |SOIL BNA-8270 197857, 197631, 198215
1078|Bldg. 6640 SS 059697 |002 {6640/1078-DF1-BH3-5-DU 23-AUG-02 [SOIL Cr+6 198031, 198034
1078]Bldg. 6640 SS 059697  |002 [6640/1078-DF1-BH3-5-DU 23-AUG-02 {SOIL GROSS-A/B 198086, 200142

198030, 198044, 201462,
1078|Bldg. 6640 S§S 059697  |002 |6640/1078-DF1-BH3-5-DU 23-AUG-02 |SOIL HE-8330 203608
1078|Bidg. 6640 SS 059697  [002 |6640/1078-DF1-BH3-5-DU 23-AUG-02 [SOIL PCB-8082 197835, 187837

) 197718, 197762, 189132,

1078|Bldg. 6640 SS 050697 {002 {6640/1078-DF1-BH3-5-DU 23-AUG-02 |SOIL RCRA METALS [199386
1078|Bidg. 6640 SS 059697 {002 }[6640/1078-DF1-BH3-5-DU 23-AUG-02 [SOIL TOTAL-CN 197853, 196863
1078|Bldg. 6640 SS 050893  [001 |8640/1078-DF1-BH3-TB 26-AUG-02 [AQUEOUS [VOA-8280 199064

SDG 66189A
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RPSD QC CROSS REFERENCE COC 605641
BATCH NO. 201191

-

e fle Name _—_:__F_sAMPLE# F# |ER SAMPLE ID SAMPLE DATE [MATRIX JLAB TEST
1079 Bldg, 6643 SS 059641 __ J003 —__5643/1079-DF1-BH"1-'—11-3L 22-AUG-02 oL JGAMMA SPEC |
1079 ___|Bldg. 6643 SS 050642 1003 [6643/1079-DF 1-BH1-16-S S AUGOs  JSOIL |GAMMA SPEC |
7078 |bidg. 6640 55 [059697_|003 |664071076-DF1-BH15-S 23-AUG-02 SO |GAMMA SPEC |
1078 |Bldg, 6640 S5 059692 |003 |6640/1076-DF 1-BH1-10-S 23-AUG-02 SOIL . JGAMMA SPEC
078 [Bidg. 6640 55 050603 __|003 [6640/1078-DF 1-BH2-5-5 23-AUG-02 SO |GAMMA SPEC |
7076 |Bldg. 6640 S5 [059694  ]003 |6640/1078-DF 1-BH2-10-S STAUGOD SO JGAMMA SPEC |
076 |Bidg. 6640 55 050685003 6640/1076.DF 1-BH35-5 ______ |23-AUG-02 SOIL_ [GAMMA SPEG |
(7076 __|bldg. 6640 SS 1059656 [003 |6640/1078-DF 1-BH3-10-S BAUGO2  |SOIL  JGAMMA SPEC
078 |Bidg. 6640 SS 550607 |003 16640/1078-DF 1-BH3-5-DU 73-AUG-02 SO IGAMMA SPEC |
1120 Bldg, 6643 DW [050608___[003 |6643/1120-DW1-BH1-8-S 22-AUG-02 SOIL_ |GAMMA SPEC
1120 Bidg. 6643 DW 050609 1003 [6643/1120-DW1-BH1-13-8 22-AUG-02 SOIL_ |GAMMA SPEC.
1070 |Bidg. 6643 SS 050700 1003 |6643/1079-DF 1-BH2-11 23-AUG-02 SOIL |GAMMA SPEG |
1079 [Bldg. 6643 059701 J003 |6643/1079-DF 1-BH2-1 P3-AUG02 | G02 SO IGAMMA SPEG |

- 11079 |Bidg. 6643 SS 080702 1003 [6643/1079-DF 1-BH3-11-S 23-AUG-02 SO [GAMMA SPEC |
o790 |Bidg. 6643 086703 003 [6643/1079-DF 1-BH3- — [23-AUG-02 SOIL JGAMMA SPEG |
1080 |Bidg. S 050706 003 [6644/1 -BH 26 AUG02 Eﬁf—m
T8 [y SO (0 i B WW
7060 [Bidg. 069707 7 1- AUz I150IL |GAMMA SPEC |
1060 |Bidg. 050708 1003 [6644/1080-DF 1-BH2- AUG-02 SO |GAMMA SPEC
1080 |Bldg. 6644 SS 060708 1003 |6644/1 1-B8 AUG02  |SOIL JGAMMA SPEC
1080 |Biog. 6644 55710 003 |0644/1080-DF 1-BH3-1 UG-02 ml'.—m
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EGCEIVE
CASE NARRATIVE

RECORDS CENTER/ for 0CT -8 2002
ORIGINAL COPY Sandia National Laboratories

ARCOC-605652

SDGH#66189A

ARCOC-605652
SDGi#66189B
ARCOC-605654
SDG#66189C
ARCOC-605656
SDG#66189D
Case No. 7223.02.03.02

September 24, 2002
Laboratory Identification:
General Engineering Laboratories, Inc.

Mailing Address:

P.O. Box 30712
Charleston, South Carolina 29417

Express Mail Delivery and Shipping Address:

2040 Savage Road
Charleston, South Carclina 29407

Telephone Number:

(843) 556-8171

Summary:

Sample receipt

Sandia collected forty-two soil samples and twelve aqueous samples on August
227 23" and 26™, 2002. The samples arrived at General Engineering Laboratories, Inc.,
(GEL) Charieston, South Carolina on August 28"™, 2002, for environmental analyses.
Cooler clearance (screeming, temperature check, etc.) was done upon login. The coolers
arrived without any visible signs of tampering and with custody seals intact. The samples
were deltvered 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
PO Box 30712« Charleston, SC 29417 » 2040 Savage Road » 29407
(843) 556-8171 « Fax (B43) 766-1178
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On ARCOC-605652, sample ID 059698-00! was histed as the trip blank. On
ARCOC-603653, the same sample D is listed for a soil sample. A new sample ID was
given to the sample ID on ARCOC-605652. The new samplc ID 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%. All samples were either “U”
or “J” flagged. Client was contacied 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 5-007 rev. 2 "The Recetving 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#H #of samples | Collection Date Date Rec’d by Lab
605652 66189A 135 08/23/02,08/26/02 | D8/28/02
605653 661898 17 08/22/02,08723/02 | 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:

Laboeratory 1D

ARCOC-605652:

66189001
66189002
66189003
66189004
66189005
66189006
66189007
66189021
66189022
66139023
66189024
66189025
66189026
66185027
66197003

Description

059691-001
059692-001
059693-001
059694-001
059695-001
059696-001
059697-001
059691-002
(059692-002
059693-002
059694-002
059695-002
059696-002
059697-002
059893-001

GENERAL ENGINEERING LABORATORIES
PO Box 30712+ Cherleston, SC 29417 « 2040 Savage Road - 29407
(843) 556-8171 » Fax (843) 766-1178
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Laboratory 1D Description
ARCOC-605653:

661895008 059698-001
66189009 059699-001
66189010 059641-001
66189011 059642-001
66189012 059700-001
66189013 059701-001
66189014 059702-001
66189015 059703-001
66189028 059698-002
66189029 059699-002
66189030 059641-002
66189031 059642-002
66189032 059700-002
66189033 059701-002
66189034 059702-002
66189035 059703-002
66197004 059704-001

ARCOC-605654:

66189016 059705-001
66189017 059706-001
66189018 059707-001
66189019 059708-001
66185020 059709-001
66189036 059705-002
661895037 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
(B43) 556-8171 « Fax (843) 766-1178
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Case Narrative

Sample analyses were conducted using methodology as outlined in General
Engineering Laboratonies (GEL) Standard Operating Procedures. Any technical or
administrative probiems during anaiysis, 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, Volatites Data, Volatiles QC Summary, Semivolatiles Data,
Semivolatiles QC Summary, PCB Data, PCB QC Summary, Explosives Data, Explosives
QC Summary, Metals Data, Metals QC Summary, General Chemistry Data, General

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

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

administrative requirements.
Edith M. Ke.n\

Project Manager

GENERAL ENGINEERING LABORATORIES
PO Box 30712+ Charleston, 5C 29417 « 2040 Savage Road » 29407
(843} 556-8171 » Fax (843) 766-1178

e
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Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

The foilowing client and quality contro] samples were analyzed to complete this sample delivery group/work order

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

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

‘SW846 8260A

5W246 5030A

197932

197931

using the methods referenced in the Analysis Information section:

Sample [D
66189001
66189002
66189003
66189004
66189005
66189006
66189007
66189008
66189009
66189010
6618901 1
66189012

66189013

Client ID

059691-001
059692-001
059693-001
059694-001
059695001
059696~001
059697-001
059698-001
059699-001
059641-001
059642-001
059700-001

059701001

SDG#66189 -V0A
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66185014 039702001

66189015 059703-001

66189016 059705-001

66189037 059706--001

66189018 059707-001

66189019 059708-001

66189020 . 059709-00!

1200292492 VBLKO1 {Blank)

1200292498 VBLKO1LCS (Laboratory Contro! Sampie)
1200292491 VBLEKO0?2 {Blank)

1200292497 VBLKO2LCS {Laboratory Control Sample)
1200293145 VBLEKO(3 (Blank)

1200293146 VBLKO3LCS (Laboratory Control Sample)
1200292494 059691-001MS (Matrix Spike}
1200292496 050691 -00IMSD (Matrix Spike Duplicate)

Preparaticn/Anaiytical Method Verification

SOP Reference

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

Calibration Infermation

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.

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

Quality Control (QC) Information

SDG#66189 -VGA
Page 2 of 5

431



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

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

LCS Recovery Statement
Al the required analyte recoveries in the laboratory control sampies were within the acceptance limits.

QC Sample Designation
The following sample was designated for matrix spike analysis:
66189001 05969i1-001

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 acceptarce fimits.

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

Techni O jon

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

Sample Preservation and Inlegrity
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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: integrations.

Additional Comments

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

Analystpeer 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 puckage will indicate the analysl, reviewer, and
report specialist names associated with the generation of the data and package. The data validator will aiways sign
and date the case narrative. Data that are not generated electronically, such as hand written pages, wili be scanned
and inserted into the electronic package.

Svstem Configuration

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

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

columns:
A Column ID Column Description
W DB-624, 60m x 0.25mm, 1.4um
J&W2 DB-624, 75m x 0.53mm, 3.0um

Instrumeni Configuration

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

below:
Instrument 1D System Configuration Chromatographic Column P& T Trap
VOAI HP6390/HP5972 J&W1 Trap C
VOA2 HP6890/HP5972 I&W1 Trap C
VOA4 HPS890/HP5972 I&W] Trap K
VOAS HPS5890/HP5972 1&W1 Trap C
VOATZ © HP589/HP5972 J&W2 TrapK
VOAS HPE390/HPS5972 J&W] Trap K
VOA9 HPS89O/HP5973 1&W1 Trap C

SDG#66189 ~VOA
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0 ents

* 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 requises all analytical data to be verified by a qualified data validator. Ia addition, all data designated for CLP
or CLP-like packaging wiil receive a third level validation upon completion of the data package.

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

Reviewer: QR""Q“ L-) Date: A -3.3 Oa.

SDG#66189 -VOA
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Orgémlcs Package Creation

This package has been originally reviewed by Richard Bomar (9/472002 12:19)
This package has been peer reviewed by Alberta Rodriguez (9/15/2002 16:15)
This package has been packaged by Tamara Carter (9/18/2002 10:55)

This roadmap has been edited by

Package Reguirements

Raw Data | TICS | Standards Traceahility

N N
Samples

exclude datafile sampleno client-id injdate injtime sublist comments
(] /chem/VOA LI 0B2902vIi.b/1y411.d | 66189001 | 059691-001 | 29-AUG-2002 | 14:16 66189.5ub

(] fchem/VOALIO82902v | b/1yd20.d | 66189010 | 055641-001 | 29-AUG-2002 | 18:47 66189 sub

a IchemyVOA1i/082902v1 b/1y432.d | 66189011 i 059642-00i | 30-AUG-2002 | 00:21 6618%.5ub

c fchem/VOALI/OB2902v | b/1y433.d | 66189012 | 059700-001 | 30-AUG-2002 | 00:47  66189.5ub

d Jcher/VOA Li/082902v Lb/1y434.d | 66189013 | D59701-00) | 30-AUG-2002 | Ot:3  66189.5ub

O /ehemVVOA LIUB2902v 1.b/1y435.d | 66189014 | 059702-001 | 30-AUG-2002 | Qi:39 66189 sub

O /chem/VOALif082902v1.b/1y436.d | 66189015 | 059703-001 | 30-AUG-2002 | 02:06 . 66189.5ub

O fchem/VOALi0B2902vI.b/1y437.d | 66189016 | 059705-001 | 30-AUG-2002 | 02:32 ' 66189.5ub

[ fchenVOALi/082902v1.bl1y438.d | 66189017 | 059706-00] | 30-AUG-2002 | 02:58 ! 66189 sub

a Ichem/VOA L 3/082902v1.b/1y439.d | 66189018 | 059707-001 | 30-AUG-2002 | 03:25 66189.sub

0O fchem/VOALI/D82902v 1.b/1y440.d | 66189019 1 055708-D01 | 30-AUG-2002 | 03:51 66189 sub

O /chem/VOA 1iNB2902v 1.b/1y412.d | 66189002 | 059692-001 | 29-AUG-2002 | 14:46 66189 5ub

O JechenyVOAL.i/082902v 1.b/1y441.d | 66185020 | 059709-001 | 30-AUG-2002 | 04:17 66189 .5ub

O fchem/VOA1.i/082902v1.b/1y413.d | 66185003 | 059693-001 | 29-AUG-2002 | 15:16 66189 sub

O fchem/VOALi/082002v1.b/1y414.d | 66189004 | 059694-001 { 29-AUG-2002 | 15:45 66189 sub

a /chem/VOALi082902v1.b/1y415.d | 66189005 | 059695-001 | 29-AUG-2002 | 16:15 66189.5ub

O Ichem/VOALIOE2902vIE.WIydl16.d | 66189006 | 059696-001 | 29-AUG-2002 | 16:45 66189 .5ub

(] Ichem/VOALiAOB2502v 1.b/1v417.d | 66189007 | 059697-001 | 29-AUG-2002 | 17:16 | 66189.5ub

O . Ichen/VOA1LiH082902v1.b/1v418.d | 66189008 | 059698-001 | 29-AUG-2002 | 17:45 66189.5ub

O fchem/VOA1.1/082502v1.b/1v419.d | 66189009 | 059699-001 | 29-AUG-2002 | 18:15 66189 5ub

QC Samples

exclude datalile sampleno client-id injdate injtime sublist comments
B fehemn/NOALi/082902v].bv | y423.d 1200292494 | 059691-001MS ! 29-AUG-2002 | 20:18 66189.sub
(] fehem YOAL.i/083002v].b/ 1 y508.d 1200292494 | 05969 1-001MS 30-AUG-2002 | 11:15 66189.5ub
] fchem/VOALI/S2902v.b/1yd24.d 1200292496 1 059691-001MS8D | 29.AUG-2002 | 20:48 66189 .sub
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d fchem/VOA 1IR30V LB/ 1y509.d 1200292496 | 059621-001MSD | 30-AUG-2002 | 11:46 66189.5ub
a fchemVVOA 1.i/082902v |.b/ Lyd27A 4 | 1200292497 | VBLKO2LCS 29-AUG-2002 | 22:08 66189.5ub
O ichem/VOAT1.1/082902v1 b/ | y403A.d | 1200292498 | VBLKOILCS 29-AUG-2002 | 08:37 66189.5ub
a ichen/VOA.i/083002vE b/ 1yS03A .4 | 1200293146 | VBLKO3ILCS 30-AUG-2002 | 08:37 66189.5ub
a ichem/VOA1./082902v | b/ Iy43 1A d | 120029249) | VBLKO? 29-AUG-2002 | 23:54 66189.5ub
O ICMMOAl.iMEMZV |.b/1y406A.d | 1200292492 } VBLKOI 29-AUG-2002 | 10:10 66189.5ub
O fchem/VOA1.if0B3002v 1 b/ iyS06A.d | 1200293145 | VBLKO3 30-AUG-2002 | 10:08 66189.5ub
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GC/MS Volatile Organics
Sandia National Labs (SNLS)

SDGH# 66195
Method/Analysis Information
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SWR46 8260A
'Prep Method: SWR46 5030A

Analytical Batch Number: 197964

Prep Batch Number: 197963
Sample Analysis

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

Sample ID Client ID

66195001 059710-001

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 Information
Due to software limitations, all the data files comprising the initial calibraticn 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.

CCV Requirements
All the continuing calibration verification {CCV) requirernents were met.

SDG# 66189 -VOA
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Quality Control (QC) Informatien

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.

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

QC Sample Designation
Matrix spikes were analyzed on a semple 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) Acceplance
The internal standard responses, in all sampies and quality control samples, met the required acceptance criteria.

Technical Information

Holding Time Specifications
All the samples wese 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 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.

Miscellaneons Infermation

Nonconformance {NCR) Documnentation
i SDG# 66189 —-VOA
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A nonconformance reporn 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 referred to as "vinual
packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
eenerate all data packages electronically. The following change from "traditional” packages should be noted:

Analystpeer reviewer initials and dates are not present on the electronic data files. Presently, all initials and dates
are on the original raw data. These hard copies are temporary stored in the laboratory. An electronic signature page
inserted afier the case narrative of each electronic package will indicate the anzalyst, reviewer, and report specialist
names associated with the peneration 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 writlen pages, will be scanned and inserted
into the electronic package.

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

Chromatographic Columns

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

Celumn ID Column Description
J1&W1 DB-624, 60m x 0.25mm, [ .4um
1&W?2 - DB-624, 75m x 0.53mm, 3.0um

Instrument Configuralion

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

Instrument 1D System Configuration Chromategraphic Column P& TTrap
VOAl HP6390/HP5973 I&wl Trap C
VOA2 HP689W/HP5973 J&W1 Trap C
VA4 HP5890/HP5972 J&W1 Trap K
VOAS HP5890/HP5972 J&WI Trap C
VOA7 HP5890/HP5572 J&W?2 Trap K

SDG# 66189 -VOA
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VOAS HP6890/HP5973 J&WI TrapK

VOAS HP68%0/HP5973 1&WI Trap C

Comments

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

Review Validation

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

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

Reviewer: Cmq D&x’v‘\ Date: 092y 0

SDG# 66189 -VOA
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Organics Package Creation

This package has been originally reviewed by Crystal Sacey (9/3/2002 8:08)
This package has been peer reviewed by Michsel Penny ($/3/2002 13:25)
This package has been packaged by LySandra Gathers (9672002 13:34)

This roadmap has been edited by

Package Reguirements
Raw Data | TICS | Standards Treceability
N N

Samples
exclude dalafile sampleno | client-id injdate injtime ‘ sublist comments
c fchem/VOAS.1/082902v5.b/5y426.d | 66195008 | 059710-001 | 20-AUG-2002 | 19:25 L66l89-l Sub

QC Samples
exclude datafile sampleno client-id 1 injdate injlime sublist comments
O JeherdVOAS WIBIN2vA WIy4031.3A.d | 1200292573 | VBLKOILCS | 29-AUG-2002 | 08:24 ©518%-1.:ub
| IehemVOAS WORI0N2vS.h/Sy SO3LSA.D | 200204112 | VBLKGZLCS | 30-AlXG-2002 | 05:03 66189-1.5ub
=} ehem/VOAS.if082902v5. biSy407BSA.d | 1200292570 | VBLKD} 26.AUG-2002 | 10:19 | 661B9-1.5ub g;‘:z
| Iehem/VOAS.IJOB3002v5 b/SyS07BSA.d | 1200294111 | VBLKO2 30-AUG-2002 | 10:58 66189-1,5ub
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GC/MS Volatile Organics
Sandia National Labs (SNLS)

SDG 66189-2
Method/A nalvsis Informstion
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SW846 82608 |
Prep Method: SW846 5030B

Analytical Batch Number: 199064

Sample Analysis

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

Sample TD Client ID

66197001 059640-00!

66197002 059712-001

66197003 059393-001

66197004 059704-001

66197005 059711001

1200294599 VBLKO1 (Blank)

1200294602 VBLKOILCS (Laboratory Control Sample)
1200294625 VBLKOILCSD (Laboratory Control Sample Duplicate}

Preparation/A nalytical Method Verification

SOP Reference

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

1 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 sumrmary 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 contral samples, were within the aceeptance 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,
etc.}, the analysis of a matrix spike (MS} and a matrix spike duplicate (MSD) was not required. Instead, a
laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) set was analyzed.

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

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

LCS/L.CSD RPD Statement
The relative percent differences (RPD] between the luberatory centrof sample and Laboratory Contrel Sample

Duplicate recoveries were within the acceptance limits.
Internal Standard (ISTD) Acceptance

The internal standard responses, in all samples and quality controf samples, met the required acceptance criteria.

" Technical Information

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

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

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

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

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 nonconformance repost 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 data processing program, referred (o as “"virtual
packaging”. In an effort to increase quality and efficiency, the laboratory is developing systems o eventually
generate all data packages electronically. The following change from "wraditional™ packages should be noted:

Analyst/peer reviewer initials and dales 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
repant 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.

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&W? DB-5624, 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 1D System Configuration Chromatographic Column P&T Trap
VOA] HP6890/HP5973 J&W Trap C

SDG#66189-2 ~VOA
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o

VOA?2
VOA4
VOAS
VOAT
VOAS

vOA9

Comments

HP6890/HPS5973
HP5890/HP5972
HPS5890/HP5972
HP5890/HP5972
HP6890/HPS5973

HP6890/HPS5973

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

J&W]

Trap C
TrapK
TrapC
Trap K
Trap K

Trap C

* Where the analytical method has been performed under NELAP centification, 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-like packaging will receive a third level validation upon completion of the data package.

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

S NVON N

Reviewer:

O%.23-00

SDGi#66189-2 ~VOA
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Orgunics Package Creation

This package has been originally reviewed by Richard Bomar (9/6/2002 15.00)
This package has been peer reviewed by Alberto Rodriguez (971572002 15:16)
This package has been packaged by Tamara Caner (9/23/2002 12:53;

This rcadmap has been edited by
Package Reyuirements
Raw Data | TICS | Standards Traceability
N N
Samples
exclude datafile sampleno client-id injdate injtime sublist comments
a fchem/VOA S 10903021 b/12217.d | 66197001 | 059640-001 | 03-SEP-2002 | 15:02 66189-2.sub
0 | fehem/VOAL090302v) 122180 | 66197002 | 059712-00) | 03-SEP-2002 | 15:28 66]89-2.5ub
| s fichem/VOA L AS0302v] b/ i22i9.d | 66197003 | G5969R-001 | O3-SEP-2002 1 15:55 G6189-2.500
i) fchem!VOAT1A030302v .b/122204d | 66197004 | (G59704-001 | 03-SEP-2002 | 16:22 66189-2.5ub
W} YehemVOA LiIAROIN2vI b Z2Z21d | 66197005 | (059711-008 | D3-SEP-2002 | 14:48 66189-2.5ub
QC Samples
exclude dataflle sampleng client-id injdate injtime sublist coOmments
O fchemVOA 1./090202v 1 .br1z203A.d | 1200294602 VBLKOILCS 03-SEP-2002 | 08:29 66189-2.sub
O fchemfVOA Lif090202v | b/ 12214A.d | 1200294625  VBLKOILCSD | 03-SEP-2002 | 13:42 661 B9-Z sub
O fchem/VOA S /90302v | b/ 17206A 4 - 1'.!00294599' VBLKOI 03-SEP-2002 | 09:58 66189-2.sub

524



GC/MS VOLATILES
QUALITY
CONTROL
SUMMARY

81



Client : Sandia National Laboratories
MS-0756
P.O. Box 5800
Albuquerqne, New Mexico
Contact: Pamels M. Pulcsamt

Workorder: 6189

QC Summary

Report Date: September 23, 2002

Page 1of 5

Parmoame NOM Sample_Qual QcC Uniis _RPD% _REC% _ Range Anist__ Date Time

Yolatile-GC/MS Federsd

Bach 197932

QC1200292457 LCs

1.1-Dichiczoettyleae 50.0 453 ugikg 99  (75%-134%) RMB 08/29/02 22:09

Benzene 50.0 512 ug/kg 102 (80%-120%)

Chiorobenzene 500 487 ug/ke 299 (82%-118%)

Toluenc 50.0 51.8 ug/kg 104 (74%-115%)

Trichioroathylens 500 50.8 ug/kg 102 (80%-119%)

**Bromoflucrobanzens 50.0 471 ug/kg 94  (69%-138%)

**Dihromofluoromethane 50.0 510 vg/kg 102 (67%-137%)

**Toluene-d8 50.0 464 ug/kg 93 (7% 129%)
QC1200292492  LCS

1,1-Dichloroethylene 50.0 510 ug/kg 02 (75%-134%) 08/29/02 08:37

Benzene 50.0 536 up/kg 107 {B0%-120%)

Chlorobenzens 50.0 4.5 up'kg 109 (B2%-118%)

Tolnene 0.0 56.1 VEkE 112 (Td%-115%)

Trichloroethylene 50.0 53.1 ug/kg 106 (B0%-119%)
**Bromofluorobenzene 500 491 up/kg 99 (69%-138%)
**Dibromofiuoromethane 56.0 51.6 ug'kg 103 i67%-137%)

**Tolucne-d8 50.0 48.0 ug/kg o6 (67%-139%)
QC1200293146  LCS

1,1-Dichlorosthylene 50.0 48.8 CEkg 98 (7T5%-134%) 08730/02 CB:37

Benzene 50.0 50.9 up/kg 102 (80%-120%)

Chlorcbenzene 50.0 523 ug/kg 105 (82%-11B%)

Toluene 0.0 54.3 ug'kg 108 (J4%-115%)

Trichloroethylene 50.0 51.0 up'kg 102 (80%-119%)

**Bromoflnorobenzene 50.0 517 ug/kg 103 (69%-138%)

**Dibromaflusromethane 50.0 50.4 ug/kg 101 . (67%-137%)

**+Toluene-d§ 50.0 486 ugrkg 97 (67%-139%)
QC1206292491 MB

1,1,1-Trichlorogthane U ND ug/kg 082502 23:54

1,1.2.2-Tetrachloroethane u ND up/kg

1,1 2-Trichiaroethane U ND ug’kg

1i-Dichlorocthane v ND ug/kg

11-Dichlorosthylene U ND ugkg

1.2-Dichloroethane u ND ug’kg

1,2-Dichloropropine U Np agkg

2-Bwancne U ND ug/kg

2-Hexanons U ND ug’kg

4-Metly(-2-pentancoe U ND ug/kg

Accione U ND ug’kg

Eenzenc U ND ug/kg

Eromcdichloromethane U ND upkg

Bromeform u ND ugrkg

Bromomethane U ND ugfkg
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QC Summary

Workorder: 6139

Page 2ol 5
Parmname NOM " “Sample Qual QC Units, RPD% _REC% _ Rauge Anist _ Date Time
Volatile-GC/MS Federal
Bawch 197932
Carbon disulfide u ND ugkg
Carbon tetrachloride L1} ND up/kg
Chlorobenzens u Wi} up/kg
Chloroethane U ND ug/ke
Chloroform v D ug/kg
Chlorometbane U ND ug/kg
Dibromochlorome thanc u ND ugfkg
EfhryIbenzene U ND ug’kg
Methylene chloride U ND ug'kg
Styrens U ND wgrkg
Tetracklorocthylene U ND wglkg
Tolutae U ND uglkg
Trichlorosthylene v ND uglkg,
Vinyl acetale U ND ug/kg
Viny chloride u N ughg
Xylenas (total) U ND ug’kg
cis-1,2-Dichloroethylene v ND vEkg
cis-1,3-Dichloropropylene U ND ug/kg
(rans-} 2-Dichloroethy ke U ND ug/ks
trans-1.3-Dickloropropylene u ND ng/kg
»*Bromolluorobenzene 50.0 5279 ug/kg 105 (69%-138%)
**Dibromofluoromethane 50.0 SL1 up/kg 102 [(67%-137%)
**Toluene-d8 50.0 $0.2 ug/kg 100 (67%-139%)
QC1200292492  MB '
1,1,1-Trictdoroethane U ND ug/kg 08/29/02 10:10
1,1,2,2-Tarachloroctbane u ND ughkg
1,1.2-Trichlorgethane U ND up/kp
1,1-Dichlorotthane U ND ug/kg
1,1-Dickloroethylens U ND upfkp
1,2-Dichiorethane U ND ug/kg
1,2-Dichloropropane U ND wg'kg
2-Butanone U ND ug'kg
i-Hexonone U ND ug/kg
&Methyl-2-peatanone u ND ug/kg
Aczione U ND ugfkg
Benzene U ND ug/kg
Bromodichloromethane U ND uglkg
Bromoform U -ND uglkg
Bromomethane U ND uglkg
Carbon disulfide U ND ug/kg
Carbon letrachlaride u ND wekg
Chlerobeazene U ND ug/ke
Chloroethane u ND upfkp
Chloroform u ND up/kg
Chloromethant U ND ug/kg
Dibromochloromethane U ND vp/kE
Ethylbenzene tJ ND ug'kp
Methylene chlaride 0] ND ugfkg



QC Summary

Workorder: 66189 Page 3of §
Parmpame T NOM Sample Qual Qc Upits RPD% _ HEC% _ Range Aolst  Date Time
Volatile-GC/MS Faderal
Bach 197932
Styrene v ND ug/kg
Tetrachloroethylene U ND ugrkg
Toluene u ND ug'kg
Trichlorcethylene U ND uglkg
Vinyl acetate 4] ND ug/kg
Vinyl chloride u ND ug'kg
Xylenes (total) U ND ug'kg
tis-1,2-Dichlasoethylene U ND ug/kg
cis-1,3-Dichleropropylene U ND ug/kp
trans-1 2-Dichlonoethylene v ND up/kg
trans- 1,3-Dichi oregropylene U ND og’kg
*+Bromofluorobenzene 500 60.7 ug/ke 121 (69%-133%)
**Dibromofinorcmethane 500 509 ug’kg 102 (67%-137%)
*+Tohuene-d8 50.0 50.3 ug/kg 10l (67%-139%)
QC1700233145 MB P
1,1,1-Trichloroethame u ND ug/kg 08/30/02 10:08
1,1,2 2-Tetrachloroethane u ND ug/kg
L.1,2-Trichloroethane U ND ug’kg
1,1-Dichloraethane U ND ug/kg
1,1-Dichloroethylenc u KD up/kg
1,2-Dichloroethans U ND ugkg
1.2-Dichloropropane U ND ug/kg
2-Butanonc U ND ug/kg
2-Hexanone U ND wg/kg
4~Methy!-2-pentanone u ND ug/kg
Acetons U WD wg/kg
Benzene v ND ug/kg
Bromodichlaromethane U ND ug’kg
Bromoform U ND ug/kg
Bromomethane u ND ug/’kg
Carbon disulfide u ND ug/kg
Carbon tetrachloride U ND ug/kg
Chlorobenzene U ND ug/kg
Chioroethane u ND vg'kg
Chloroform U ND ug’kg
Chloromethane U ND ug’kg
Dibromochloromethane U ND ugrkg
Ethylbenzene u ND ug/kg
Methylene chloride U ND uz/ke
Styrene U ND ugkg
Tetrachloroethylene U ND ug/kg
Toluene U ND up/kg
Trichloroethylene u ND  wikg
Vinyl acetate U ND ug/kg
Vinyl chloride u ND ug/kp
Kylenes (total) U ND ug/kg
cis-1,2-Dichloroethyleoe U ND up/kg
cis-1.3-Dichlcropropylenc U ND ug’kg



Workorder: 661489

QC Summary

Page 4of 5

Parmuame NOM Sample Qual  QC__ Unitty RPD% REC%  Range Anlst  Date Time

Volatile-G C/MS Federal '

Batch 197932

mans-1,2-Dichloroethylene U ND ug/kg

trans-1,3-Dichlorapropylene U ND ug/kg
**Bromofluorobenzeae 50.0 542 ug/ke 108 (69%-138%)
**Dibromoflucromethane 50.0 49.3 ug/kg 93 (67%-137%)

**Toluene-d8 50.0 500 up/kg 100 (67%-139%)
QC1200292484 66189001 PS

1,1-Dichloroethylene 50.0 1Y) ND a4.5 ug/l 89 (S5%-128%) o302 [1:15

Benzene 50,0 U ND 478 ug/L 95 (53%-118%)

Chlorobenzene 50.0 U ND 495 ug/L 99 . (53%-116%)

Toluene 50.0 U -ND 514 ug/L 103 (56%-113%)

Trichloroethylene 50.0 v ND 411 ug/L 94 (S4%-119%)
*+Bromoflucrobenzenc 50.0 51.1 49.9 ug/L 100 (69%-138%)
**Dibromofluoromethane 50.0 514 510 ug/l 102 (67%-137%)

**Toluene-d8 50.0 48.9 482 ug/L 98 (67%-139%)
QCL20029240¢ 65182001 PSD

t,1-Dichloroethylene 506 U ND 46.0 ug/L 3 92 (0%-21%) 08/0K02. 11:46

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

Chiorobenzene 50.0 U ND 428 ug/L 1 100 (0%-21%6)

Toluene 50.0 U ND 512 ug/L ] 102 (0%-25%)

Trichloroethylene 50.0 U ND 43.5 ugl 3 &7 (0%-25%)

*Bromofluorobenzenc 50.0 31.1 521 ug/l 104 (69%-138%)

**Dibromoflucromethane 50.0 514 518 wglL 104 (67%-137%)

" *Toluene-d8 50.0 459 493 ug/L 99 (67%-139%)
Notes:

RER is calculated at ibe 95% confidence level (2-sigmsa).
The Qualifiers in this report are defined as follows:

-

*
*

E I S e R+ R

Recavery or %RPD not within accepiance limits and/ar spike amoun; ool compatible with the sample or ihe doplicate RPD's are not applicable where 8
Indicates analyte is 2 surrogate compound.

The snalyte 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 effective PQL

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

The analyte wes analyzed for but not detected below this concentration. For Organic and Inorganic analytes the resull is less than the effective MDL. ]
Presumptive evidence (hat the analyte is not present. Please see narrative for further information.

Presumptive evidence that the enalyle is not present. Please ses narrative for further infromation.

Uncertsin identification for garuma spectroscopy.
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QC Summary

Workorder: 66189 Pagc Sof 5

Parmname NOM Sample Qual Qc Umes RPD%  REC% __ Range Ankt  Date Time

IN/A indicates thar spike recovery limits do not spply when sample concentraton exceeds spike cong. by & facior of 4 or more.

* The Relative Percent Difference (RPD) obuined from the sample duplicate (DUP) is evaluated against the acceptence criferia when the sample is greater than
five times (5X) the contrect requised detsction Hmil (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control Limit of +/-

the  RLisused to evaluaie the DUP resuit.

For PS, PSD, and SDILT resulis, the values listed are the measured amounts, 0ot final concentrations.

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

Report Dute: Septomber 18, 2002

Clieat : Sandia Nstenal Laborafories Page Tof 1
MS-§756
P.0. Box 5840
Albuquerque, Now Moxico
Cowtact: Pameln M. Pulssant
Workorder: 66197
Pgrinpiite NOM Sample Qual QC Units  RFD%  RECY% Reage Aslst  Daie Time
Yolatile- i C/NLS Fedeval
Halch 195064
QCLIONZNENY LGS
|, I-Dichloroethylene 500 439 ugil 92 (T8%-140°4) RMB 0970352 08:29
Benzens 500 484 ug/l 97 (78%-119%)
Chiorobenzzne 500 495 ug’L. 99 BI%-IL0%
Tolerne s0.0 523 ugl 165 (AS%-133%)
Trisklorcethylene 50.0 437 pl 97 (50%-123%)
“*Bremofivocebenzeane 500 33 ugl 15 ET%-1318%
**Dibromw{lnotwnethane 50.0 0.6 g/l 16l (81%-148%)
**Toluepe-d3 580 495 ug/l 99 {58W-139%)
QCL20(294625  LCED
1,1-Dichlorocthylene 50,0 408 ugl 2 ™4 (O%-30%) 090302 13:42
Benzene 0 492 ugfl 2 9% {0%:-30%;
Chiorobonzeie LY 0.7 ug’l z 101 {*-10%)
Tokere 500 524 ug’L 4] §05 {8%-30%)
Trichlaroathylens 500 496 ufl 2 99 (0%-10%)
**Bromoflacccbenzenc 40.0 56.8 ug'L 114 [67%-136%)
¢+Dibramafhioromethace 500 sS4 ug'l 183 . (52%-148%)
“*Toluene-dk 50.0 49.2 ug’L 98 (S8%-139%
QC1200194 850  ¥at]
[.L.1-Trichloracthane 7 ND L /G302 09:5R
1,1,2.2- Tetrachlocosthane u ND ugl
1.1.2-Trichloroethane ) NI ug’lL
11-Dichloroethane 9] ND up/L
1,1-Dickloroethylens u WO ugll,
1,3-Dichioroethane v ND v/l
1,2-Dichlompropanz ¥ ND ug/k,
2-Bitnone U NI ugl
2-Hexaone v N2 ap/lL
4-Methyt-2-pentsnane u ND uel
Acetone U ND ug/L
Benzene U ND ugfl
Bromadichloromethans U ND ug'L
Broosoform u ¥ ug/L
Bromomzthenz U HD wyl
Carban disulfide U WD ug'L
Cavbon weeachtoride U ND ap’ll
Chlerobenzeus u NG ugL
Chlcrorthane L] ND ngrL
Chlarofarm v NR ue/L
Chicromethane U NG ugL
Dibromachlerome (bane U NDh ugl
Ediylbenzone u WD wl
Metbyieoe chloride U MD ug'll
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QC Summary

Workorder: 66197

Page Zof 2

EFarmanme NOM Samnple Ousl oC Units HPD% RECY% Reiipr  Anist Date Time

Volathe-GCMES Federnl

Batch 199074

Styreae U ND uL.

Tetrachlocoethylene u ND ug/L.

Tolusne u ND wg/b

Trichlaroethylese u ND ug/L

Viuyl ehdeside u ND ug/l

Xylenes (total) v ND ug/L

¢is-1,2-Djchioroethylrne U ND ug/L

pis- 1. 3-Dichloropropylene u ND ug/l

trans-1,2-Dichloroethylene U ND ug/L

wang-1,3-Dichlorvprapylene U NU ugfl
*1Bromoflugcohenzene 50.0 5%.8 vg/L 120 {67%136%
“*Dikromoflucromethane 50.0 49.6 ug/l 99 (62%-148%)
**Toluene-d8 50.0 52 ugfL 104 (58%-139%)

hotcs:
RER i5 cajculered ot the 95% confidence level (2-5igma).
The Quulifices in this report are Sefined as follows:

*  Recovery ov %RPD potwithin acecplanes imits and/or spikc pimount not compatible with the sample or the duplicate RPD's are not applicabic where 1

»
»

Indicates acpiyte is o nurrognte compound,

The wwiyte was found in the blank ubove the effoctive MDL.

Haldiug time was exceedad

Bstimamd vaive, the amalyte concentation fell above the effective MDL and below the e ffoctive PQL

The respanse between the confirmation column snd the primary colwna is >40%D

The analyte was analyzed for but not detected below this cancentzation. For Organic and Inorganic anulytes the rosult is less than the effective MDL, |
Presumplive cvidelce that the anafyte is not present. Please se¢ narrative for furthyr nformation.

Presumptive cvidénce that the imafyte bs not present, Please soe nsrative for Auther mfromstion,

MW oo W T oo

Uneertain idenvification for gamma speciroseopy.

N/A mdicates that spike recovery limits do not apply wheo sarple concentration excewds spike cooe, by 2 fastor of 4 or wore.

* The Relative Percent Differemes (RE0) obraived from the sample duplicate (DUP) is evalnated against the agoepteace erifevia whed the sample s greater than
fiva times {5X) the contract sequired detection funit (RL). In cases where either the samplc or duplicate valee is less than 3X fhe RL, 2 control Iimit of +-

the RL ix used to evahoate the DUP resolt.

LFor P8, PSD, 10d SDILT results, the valies kisted are tie roeasursd smoumms, not final concentrations,

Where the analytica® method has beex performed tnder NELAP certification, the analysis has met all of the
requirements of the NELAC stanndard wmless qualified on the QC Summary.

88



QC Summary Revort Date: September 23, 2002

Client : Sandia Natonal Laboratories Page 10of 4
MS-0756
P.0. Bax 5806
Albnquerque, New Mexico

Contact: Pamela M. Puissant

Workorder: 66195

Parmname " 'NOM Sample Qual __QC___ Units RPD% REC% ¢ Anlst  Date Time
Volatile-GC/MS Federal

Bach 197964

QC1200292573  LCS

{,1-Dichloroethylene 50.0 504 ug/kg 101 (75%-134%) CDSJ 08/26/02 08:24

Benzene 50.0 553 ug/kg L1 (80%-120%)

Chlorobenzene 50.0 55.1 ugkg 110 (82%-118%)

Toluene 50.0 54.8 ug/kg 110 (74%-115%)
_ Trichlaroethylene 50.0 559 ag/kg 112 (B0%-119%)
**BromofJucrobenzene : 50.0 54.7 ug/kg 109 (69%-138%)
**Dibromofluoromethane 50.0 539 uglkg 108 {67%-137%}

**Toluene-d8 500 538 ug/kg 108 (67%-139%) s

QCI200294 112 LCS

1,1-Dichloroethylene 500 49.7 ug/kg 100 (75%-134%) 08/30:702 09:03

Benzege 50.0 55.1 ugfkg 110 (80%-120%)

Chlorobenzene 50.0 549 ug/kg 116 (82% 118%)

Tolueae 50.0 544 uglkg 109 ' (74%-115%)

Trichjoroethylene 50.0 s 55.1 ug/kg 110 (B0%-119%)
**Bromofluorobenzens 50.0 53.5 ug/kg , 107 (69%-138%)
**Dibromoflucromethane 50.0 © 554 uglkg 111 (67%-137%)

**Toluene-d8 50.0 547 ug/kg 109 (67%-139%)

| QCl200292570 MB

1,1,1-Trichlorosibane u ND ug/«g 08/26/02 10:19

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

1,1,2-Trichloroethane U ND ug/kg

1,1-Dichloroethane U ND ng/kg

1,1-Dichiorocthylene U ND ngfkg

1,2-Dichloroethane U ND ug/ig

1,2-Dichlaropropane U ND ug/kg

2-Butanone U ND ug/kg

2-Hexanone v ND ug/kg

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

Acetone U ND ng/kg

Benzene 4] ND ng/kg

Bromodichloromethane U ND ug/kg

Bromoform - U ND ug/kg

Bromomethane u ND ug/kg

Carbon disuifide ] ND ug’kg

Carbon tetrachloride U ND ugrke

Chlorobenzene ] ND ug/kg

Chioroethane U ND ug/kp

Chloroform U ND ugikg

Chloromethane u ND “uglkg

Dibromochloromethane u ND ug/kg

Ethylbenzene u ND ug/kg

Methylene chloride U ND ug’kg



Workorder: 66195

QC Summary

Page 20of 4

Parmmame NOM_____ Semple Qual ____QC __ Units _RPD% REC% __ Raoge Anlst  Date Time

Volatile-GCMS Federa)

Batch 197564

Styreoe u ND ug’kg

Tewrachloroethylene u ND ug/kg

Talucne U ND ugkg

Trichloroethylene U ND upkg

Vinyl acetale u ND wgkg

Vinyl chloride U ND up/kg

Xylenes (total) U ND ug/kg

cis-1.2-Dichioroethylene I ND up’kg

cis-1,3-Dichloropropylene U ND ug/kg

traus-1,2-Dichioroethyiene u ND ug’kg

trans-1,3-Dichloropropylene u ND uglkg
*+Bromaflusrobenzene 50.0 55.3 ug/kg 11 (69%-138%)
**Dibromoflooremethanc 50.0 529 agikg 106 (67%-137%)
**Toluene-d 50.0 518 ugke 108 (67%-139%)

QC1200294 111 MB

1,1,1-Trichloroethane U ND up/kg G8/30/02 10:58

1,1,2.2-Teirachl oroethane u ND ughkg

1,1,2-Trichloroethane u ND ugfkg

1,1-Dichioroethane u ND ugfkg

1,1-Dichloroethylene iy ND ug/kg

1,2-Dichlorocthane U ND ngfkg

1,2-Dichloropropane U ND ug/kg

2-Bulapone U ND ug/kg

2-Hexanone U ND ugke

4-Meabyl-2-pentanone U ND ugikp

Acetone u ND ugkg

Benzene u ND ug/kg

Bromodichloromethane u ND ug’kg

Bromoform u ND ug/kg

Bromomethane u ND ug/kg

Carbon disulfide U KD ug’kg

Carbon tetrachloride U ND ug/kg

Chiorobenzene U ND ug/kg

Chilorocthane U ND ug/kg

Chloraform 4] ND up/’kp

Chiorameathane U ND ug/kg

Dibromochjoromethane v ND ug/kg.

Ethylbenzene u ND up/kg

Methylene chloride U KD ug/kg

Styrene U ND up/kg

Temachlorocthylene U ND ug/kg

Toluene uJ ND ug/kg
* Trichloroethylene U ND ug/kg

Vinyl acelate U ND vg/kp

Vinyi chloride U ND ug’kg

Xylenes (total) u ND ug'kg

cis-1,2-Dichloresthylene U ND ug’kg

cis- 1 3-Dichloropropytene U ND ugfkg
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Workorder: 66195

QC Summary

Page 30f 4

Parmuame NOM Sample _Qual QC____ Umits RPD% REC%  Range Anlst  Date Time

Volatile-GCMS Federsl

Bach 197964

trans-| ,2-Dichloroethylene u ND up/kg

trens- 1.3-Dichloropropylene u ND up/kg
**Bromofluorobenzene 50.0 54.7 ugkg 109 (69%-138%)
**Dibromofinoromethane 500 518 ug/kg 104 (67%-137%)
**Toluene-d§ 500 335 ugkg 107 (67%-139%)

QC1200202571 65163003 PS :
1,1-Dichloroethylenc 50.0 429 ug/L 86 {55%-128%) 08/30402 11:55
Benzene 50.0 478 ug/L 95 '(53%-113%)

Chlorcbenzene 500 472 ug/L 94 (53%-116%)
Toluene 50.0 0.598 430 ug/L 95 (56%-113%)
Trichiorosthylene 50.8 47.6 ug/d 95 (54R-119%)
*+Bromorerchenzene 500 536 530 ug/L 106  (69%-138%)
**Dibromofluorormethane 500 51.6 520 vg/L 104 (67%-137%)
#+Tohucne-d8 50.0 53.0 522 ug/l 14 (§TR-119%)

QCI200292572 66163003 PSD
1, L-Dichlioroethylene 50.0 43.5 ug/L 2 BY (D%-21%) 08/30/02 12:24
Benzene 50.0 414 ug/L v 95 {0%-17%)

Chlorbenzene 0.0 46.0 ug/l 2 92 (0%-21%)
Toluene 50.0 0598 418 ugll 0 o4 (0%-25%)
Trickloroethylene 50.0 46.8 ug/L 2 94 [0%-25%)
**Bromofluorobenzene 50.0 536 526 ug'L 105 (69%-138%}
*+*Dibromofluoromethane 50.0 516 531 ug/L. 106 (67%-137%)
**Toluene-d5 SD.O 530 2.1 wg/L 104 (67%-139%)
Noltes:

RER is calcuisted al the 95% confidence level (2-sigma).
The Qualifiers in this report are deficed a5 follows:

* Recovery or %RPD not within acceptance limits and’or spike amount not compatible with the sarmple or the duplicate RFD's are oot applicable where §

*
L

¥ aov W

Indicates analyte is a surrogaic compound.

The analyte was found in the blank sbove the effective MDL.
Holding time was exceeded

Estimaled value, the anafyte concentration fell above the effective MDL. and below the effective PQL

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

The analyte was analyzed for but not detected below this concentretion. For Organic and Inorganic analytes the result is less than the effective MDL. )
Presumptive evidence that the analyte is not present. Please see narrative for further information.

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

Uncestain identification for gamma specrroscopy.
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QC Summary

Workorder: (6195 Page dof 4
Parumame ___ NOM Sample Qual QcC Units_ RPD% _ REC% _ Range Anlst _ Date Time

N/A indicates that spike recovery limits do not apply when sample concenlration exceeds spike conc. by a factor of 4 or mere.

~ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evalvated againsi the acceplence critena when the saeple is greater than
five times (5X) the contract Tequired derection limit (RL). In cases where either the sampie or duplicate value is less than 5X the RL., a control limit of +/~

the R1 is used 10 evaluate the DUP result. '

For PS, BSD, and SDILT results, the values listed are the measured amounts, not final concenrations.

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

Method/Analxsis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

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

8270C:

Semivolatile Analysis by Gas ChromatograpblMaés
Spectrometer

SW846 8270C
SW846 3550B
197857
197856

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

Pape 1 of §
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66189034 059702-002

66189035 059703-002

66185036 059705-002

66189037 059706-002

66189038 059707-002

66189039 059708-002

66189040 059709-002

1200292317 SBLKO1 (Blank)

1200292318 SBLKO1LCS (Laboratory Control Sample)
1200292319 059703-002MS (Matrix Spike)
1200292320 059703-002MSD (Matrix Spike Duplicate)

Preparation/Analytical Methed Verification

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

Calibration Information

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-diphenylaminé 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 grester than
15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.
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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) requirements have been met far this
SDG.

Quality Contrgl (QC) Information .

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

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

LCS Recovery Statement

The laboratory control sample (LCS) spike recovcncs were within the established acceptance
limits.

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

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

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

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

Internal Standard (ISTD) Acceptance

The internal standard responses were within the required acceptance criteria for all samples and

QC.
Technical Information:

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

GEL assigns holding times based on the associated methodology that assigns the date and time

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.
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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 Information:

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

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

Additional Comments
No additional comments are needed fot this SDG.

Method/Analysis Information

Procedure: gmﬁf}r Analysis by Gas Chromatograpb/Mass
Analytical Method: SW846 8270C

Prep Method: SWB46 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:

Sample ID Client ID
66189021 059691-002
66189024 059694-002
1200295903 SBLKO02 (Blank)
1200295904 . SBLKD21.CS (Laboratory Contral Sample)
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Preparation/Analvtical Methad Verification

Procedures for preparation, analysis, and reporting of analytical data are documented 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 cannot be separated from
Diphenylamine.” Studies of these two compounds at GEL, both independent of each other and
together, show that they not only coeluts, but also have similar mass spectra. N-Nitroso-
diphenylamine and Diphenylarnine 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 correiation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

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

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

Quality Control (QC) Information

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

Blank Acceptance
The biank(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.
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QC Sample Designation
A matrix spike was not performed with this batch.

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

QC.
Technical Information:

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

GEL asgigns 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 Dilutlons
None of the samples analyzed in this SDG required dilution,

Miscellaneous Information:

Nonconformance (NCR) Documentation
Ne 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 additional comments are needed for this SDG.

System Coenfiguration

The laboratory utilizes a HP 6890 Series gas chromatograph and 2 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 comporents 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 §.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)

Sirnilar to the J&W DB-5.625 with low bleed characteristics
J&W DB-SMS ;4. tified by a DB-SMS designation) ‘
Alltech EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane

(identified by a HP-5MS designation)

HP-5MS 5% Phenylmethylsiloxane (identified by a HP-5MS
HP o

dssignation)

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5
Phenomenex designation)

Similar to the J&W DB-5.625 with low bleed characteristics
J&W DB-SMS2 . 50 wtified by a DB-5MS? 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

Column Description
DB-5.625(5% Phenyl)-methylpolysiloxane (identified by &

Instrument ID designations listed below:

Instrument ID
MSD2
MSD4
MSDS5
MSD7
MSDR

Systern Configuration

HP6B9O/HPS973
HP6890/HPS973
HP6890/HPS973
HP6890/HP5973
HP6890/HPS973
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Chromategraphic Column

DB-5MS2
DB-5MS2
DB-5MS2
DB-5MS2

- DB-5MS2
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Comments

* Where the analytical method has been performed under NELAP certification, the analysis has
met all of the rcquucmcnts 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 packagmg will receive a third level validation upon completion
of the data package.

Reviewer: ?m.mf ﬂmw Date: ql’ a0 l 02
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Semi-Volatile Case Narrative

Sandia National Labs (SNLS)
SDG 66189-1
Method/Analysis Information
i | Semivolatile Analysis by Gas Chromatograph/Mass
Procedure: Spectrometer
Analytical Method: SW846 8270C
Prep Method: SW846 35508

Analytical Batch Number: 198215
Prep Batch Number: 168214

Sample Analysis

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

Sample D Client ID

66195002 056710-002

1200293055 'SBLKO1 (Blank)

1200293056 SBLKO1LCS (Laboratory Control Sample)
1200293057 059710-002MS (Matrix Spike)
1200293058 059710-002MSD (Maurix 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 (SCOP).

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
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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 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 ceefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the critetia 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
The matrix spike 1200293057 (059710-002MS}) failed surmga(e recavery. The associated sample

and matrix spike duplicate passed surrogate recovery. This failure is attributed to laboratory
EITOr.

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

LCS Recovery Statement

The laboratory control sample (LCS) spike recoveries feor 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 limits.
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MS/MSD RPD Statement

The relative percent differences (RPD) between the MS and MSD recoveries were not within the
acceptance limits.

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

QC.

Technical Information:

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

GEL assigns holding times based on the associated methodology that assigns the date and time
from sample collection or sample receipt. Those holding times expressed in hours are calculated

in the Alphal IMS system. Those holding times expressed as days expire at midnight on the day
of expiration. .

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

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

Miscellaneous Information:

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

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

Additional Comments
No additional comments are needed for this $SDG.

System Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective

Detector. The configuration is equipped with the electronic pressure control. All MS interfaces
are capillary direct.
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Chromatographic Columns

Chromatographic separation of semivolatile components is accomplished through analysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID
and 0.23 micron film except J&W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film):

Column ID Column Description

DB-5.625(5% Phenyl)-methylpolysiloxane
J&W (identified by a DB-5.625 desipnation 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-5MS designation)

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

Phenomenex ZBTS 5% Pheny] Polysiloxane (identified by a ZB-5
designation)
Similar to the J&W DB-5.625 with low bleed

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

designation}

Instroment 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 individoal form headers by the
Instrument ID designations listed below:

Instrument ID System Configuration Chromatographic Column
MSD2 HP68§0/HPS'973 DB-aMS2
MSD4 HP68S0/HP5973 DB-5MS2
MSD35 HP6890/HPS5973 DB-5MS2
MSD7 HP6890/HP5973 DB-5MS2
MSD8 HP6890/HPS973 - DB-5MS2
Page 4 of 5
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Comments

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

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.

~
]

v Y, S 7
Reviewer: Ct/é‘ﬁgz‘gé’ﬁ?’: 7. /7} (Getn. Dates OF/&plez
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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

Analytical 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 SBLXO1LCS (Laboratory Control Sample)

Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are documcntcd 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-
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diphenylamine decomposes in the gas chromatographic inlet and cannot be separated fram
Dipbenylamine.” 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 §270C. If the %RSD is greater than
15% or the correlation coefficient is less that 0.99 then the analyte is quantitated using the
response factor. If the analyte is detected then the sample is reanalyzed for that analyte on an
instrument that is compliant with the criteria in the method.

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

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

Quality Control (QC) Information

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

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

LCS Recovery Statemnent

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 in 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 {0 matrix interference.

MSD Recovery Statement

Ome 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 recovenies are
attributed to matrix interference.
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MS/MSD RPD Statement
The relative percent differences (RPD) between the MS and MSD recoveries were not within the
acceptance limits.

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

QC.
Technical Information:

Holding Time Specifications 7
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.TMS system. Those holding times expressed as days expire at midnight on the day
of expiration.

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

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

Miscellaneous Information:

Nonconformance (NCR) Documentation
No nonconformance report QNCR) 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.

Sysiem Configuration

The laboratory utilizes a HP 6890 Series gas chromatograph and a HP 5973 Mass Selective

Detector. The configuration is equipped with the electronic pressure control. All MS interfaces
are capillary direct.

Chromatographic¢ Columns

Chromatographic separation of semivolatile components is accomplished through analysis on
one or more of the following columns (all with dimensions of 30 meters x 0.25 millimeters ID

and 0.25 micron film except J&W DB-5MS2 which is 25 meters x 0.20 mm ID and 0.33 micron
film):
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Columnp 1D

J&EW

J&W DB-5MS

Alltech

HP

Phenomenex

J&W DB-5MS2

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

Column Description

DB-5.625(5% Phenyl)-methylpelysiloxane (identified
by a DB-5.625 designation on quantitation reports and
reconstructed ion chromatograms)

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

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

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

5MS designation)

ZB-5 5% Phenyl Polysiloxane (identified by a ZB-5

designation)

Similar to the J&W DB-5.625 with low bleed
characteristics (identified by a DB-SMS2 designation)

Instrument ID designations listed below:

Instrument ID
MSD2
MSD4
MSDS5
MSD7
MSDE

System Configuration

HP6&890/HP5973
HP6890/HPS973
HP6890/HP5973
HP6890/HP5973
HP6890/HP5973

- Pagedof5

Chromatographic Column
DB-5MS2 |
DB-5MS2
DB-5MS2
DB-5MS2
DB-5MS2
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Comments

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

Review Validation:

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

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

f .
Reviewer: A 2beg AV YWio . o 2 Date: &g l‘z,@ [e—
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GC/MS
SEMI- VOLATILES
QUALITY CONTROL
SUMMARY
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QC Summary

3

Revort Date: September 19, 2002

Client : Sandis National Lzboratories Page 1of §
MS-0756
P.O. Box 5800 . '
Albuquerque, New Mexico
Coolact: Pamels M. Puisspnt
Workorder: 5189
Purmuoaine NOM Sample Qual QC Units RFD% REC% __ Range .. Date_Time
Semi-Volatlies GC/MS Federal ’ .
Baich 197857
QCI200292318  LCS
1,2,4-Trichlorobenzene 1870 740 ug/kg 44 (27%-91%) EHI - 09/03/02 13:57
1,4-Dichiorobenzene 1670 643 ug’kg 39 (25%-85%)
2,4.5-Trichlarophenol 3330 - 2430 ug’kg 73 (42%-96%)
2.4,6-Trichloropbenol 3330 2120 uglkg 64 (32%-21%)
2.4-Dinitrotoluene 1670 1330 wg/’kg Bl (50%-109%)
2.Chiorophenoi 3330 1670 up/kg 50 (31%-85%)
4-Chlero-3-methyiphenol 3330 2330 ug'kg 70 134%-97%)
4-Nitropbenol 3330 " 340 ugrkg 102 (22%-128%)
Acenaphihene 1670 w971 upkg 9 (I9%-98%)
Hexachlorobenzene 1670 1060 ug’kg 6 (41%-105%)
Hexachlorobutadiene 1670 © 601 ugikg 3 (21%-94%)
Hexachloroethane 1670 621 ugrkg 37 (25%-86%)
N-Nitrosodipropylamine 1670 897 ug/kg 54 {(34%-30%)
Nitrobenzene 1670 834 ug’kg 50 (30%-834%)
Pentachlorophencl 3330 2000 ug/’kg 0 (27%-109%)
Phenal 3330 1910 ugkg 57 (31%-83%)
Pyreae 1670 A270 ug’kg 76 (37%-110%)
m.p-Cresols 3330 1860 uglkg 56 (40%-81%)
¢-Cresol 3330 1920 ug/ke 58 {14%-86%)
*32,4,6-Tribromophenct 3330 -2250 ugfkg 68 (13%-111%)
*¥2-Fluorobiphenyl 1570 %01 ug/kg 54 (21%-104%)
**2 Fluorophenal 3330 1570 ug/kg 47 (22%.93%)
**Nitrobenzene-ds 1670 774 uglkg 47 (24%97%)
**Phenol-d5 3330 - 1930 ug'ke 58 (22%-95%)
**p-Terpheayl-dig 1670 1370 ug’kg 82 (30%-131%)
QCI200292317 MR .
1.2.4-Trichlorobenzere u ND ug/kg 03403/02 13:36
1.2-Dichlorohcnzens 7 71.4 ug’kg
1,3-Dichlorobenzene U ND ug/kg
1 4-Dichlorobenzene U ND uglkg
2,4,5-Trichlorophenol v ND ug/kg
2,4,6-Trichlorophenol v ND uglkg
2,4-Dichloropbens! U ND ugkg
2,4-Dimethylphenol u ND ugrkg
2,4-Dinitrophenol ) ND ug'kg
2,4-Dinitrotoluene u ND ug’kg
2,6-Dinitrotolnene u ND ugrkg
I-Chioronaphuhalens U ND uprkg
2-Chlorophenol U ND ug'kg
2-Methyl-4, 6-diniropheng] [ ND ug’kg
Z-Methylnaphthalene U ND  ugfkg
2-Nitrophenol U ND . ugkg

155



QC Summary

Workorder:  §6189

Page 2of 6
Parmname NOM Sample Qual QC___ Upils RPD% REC%  Range Auist  Date Tome
Sem!-Valatiles-GC/MS Federal
Buech 1973857
3,3-Dichlorobenzidine u ND vp'kg
4-Bromophenyiphenylether U ND ugikg
4-Chloro-3-methylpheno! u ND ng/kg
4-Chioroaniline ¢ ND ugkg .
4-Chiorophenyiphenylether U ND vghg :
4-Nilrophenol U ND ugicg
Acenaphthene u ND ug/hy
Acenaphthylens U ND ughe
Anthracene u ND uglkg
Benzo{a)anikracene U ND upfg
Benzo(a)pyrene U ND ke
Benzo(b){luorantbene U ND ug/kg
Benzo(ghi)perylene v ND ugfg
Beazo(k){luoranthene U ND ug/kg
Butylbenzyiphthalase U ND ug/kg
Cuwbazole U ND ug’kg
Chrysene u ND up/kg
Di-n-burylphthaiate u ND ‘upfig
Di-n-octylphthainee U ND ug'kg
Dibedzo(a, hjantbracene u ND ughkg o
Dibenzofuran v ND ug'kg
Dicthylphthalata U ND ug’kg
Dimethylphthalate u ND ugkg
Diphenylamine u ND . ughg
Fluoraathene U ND LUglkg
Fluorene 4] ND ug’kg
Hexachlorobenzens u NO uglkg
Hexachlorobmadiene u ND ugkg
Heanchlorocyclopentadiene u ND ugikg
Hexachioroethane u ND . ougfkg "
lodeno(1,2,3-cd)pyrene i ND uglkg
Isophorone U ND ug'kg
N-Nitrosodipropylamine u ND | ughg
Naphthalene U ND ug’kg
Nitrobenzene U ND ug/kg
Pentachlorophenot u - Np ug/kg
Phenanthrene U ND ugkg
Phenal U ND ug/kg
Pyrene u ND ug'kg
bis(2-Chiorosthoxy)methane u ND ug'kg
bis(2-Chloroethyl) ether U ND ug/kg
bis(2-Cularoisopropylether v ND ug'kg
bis(2-Ethylhexybphthalate U ND ug/kg
m,p-Cresols U, ND ‘ughkg
m-Nitroaniling u ND ughg
o-Cresgl u . ND uglkeg |
o-Nitroeniline U ° Np ug/kg
p-Nitroasiline u ND ugrkg
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QC Summary

Workorder: 66189 Page 30f 6

Parmuname NOM ___Sample Qual QC Units RPD% REC% Range Anist Date Time

Semi-Volnfiles-GC/MS Federal )

Bateh 197857
»*2,4,6-Tribromophenc] 3330 1640 ng/kg 49 (23%-111%)
*++2-Fluorcbipbenyl 1670 654 vg/kg 39 (21%-104%)
*+2-Fluorophenol 3330 . 1570 ug/kg 47 (22%-93%)
**Nitrobenzene-d5 1670 633 _* up/kg 41 {24%-97%)
**Phenol-ds 3330 1780 og/kg 5 122%-99%)
**p-Terphenyl-d14 1670 1420 ug/kp 86 (30%-133%)

QC1200292319 66185035 MS -
1,2.4-Trichlorobenzene 1670 U ND 647 ug/kg 39 (15%-112%) 09/03/02 19:36
1.4-Dichlorobenzene 1670 U ND 629 ng/kg 38 (19%-85%)
2,4,5-Trichloraphenol 3330 U ND 1830 ug/kg 55
2.4,6-Trichioraphenol 3330 U ND 1340 uwg/kg 40
2,4«Dinitrotolucne 1670 U ND 1220 ‘uglkg 73 (32%-117%)
2-Chiorophenol 3330 U ND 1480 ugkg 45  (13%-101%)
4-Chioro-3-methylphenol 3330 U ND 1930 ugikg 58 (23%-114%)
4-Nitrophcno! 3330 U ND 1200 ug/kg 36 (20%-126%)

Acenaphihene 1670 U ND 782 ug/kg 47  (15%-114%)
Hexachlorobenzene 1670 u ND 986 vg'kg 59 ,
Hexachlorobutadiene 1670 U ND 546 | upkg 33

q Hexachloroethane 160 U ND 605 ogke %

' N-Nitrosodipropylamine 1670 u ND n ug/kg 47  (18%-106%)
Nitobenzene 167D U ND - 867 ug/kg 52 .
Pentachlorophencl] 3330 U ND ' 1520 ug/kg 46  (34%-110%)
Pbeno} 3330 u ND 1660 ug’kg 50 (17%-104%)
Pyrene 1670 U ND 1o ugkg 70 (26%-130%)
m,p-Cresols 3330 u ND 1670 ug/kg sa
0-Cresol 3330 U ND 1730 ug/kg 52 '

*#2.4,6-Tribromophenol 3330 1700 uglkg 51 (23%-111%)
*¥2_Fluorobiphenyl 1670 671 uglkg 40  (21%-104%)
**2-Fluorophenol 3330 1400 ~ug/kg 42 (22%-93%)
**Nitrobenzene-d5 1670 17 up’kg 43 (24%-97%)
**Phenol-d5 3330 1660 ug'kg 50 (22%-99%)
*#p-Terphenyl-d14 1670 1260 vg/kg 76 (30%-133%)

QC1200292320 66189635 MSD ’
1,2,4-Trichlorobenzene 1670 U ND 629 ug/kg 3 38 ' {0%-31%) Q%/03/02 19:57
1,4 Dichlorobenzene 1670 U ND 567 wgkg 10 34 (0%-36%)
2,4,5-Trichlorophexol 3330 u ND 1860 og/kg 2 56 .
2,4,6-Trichlorophenol 3330 U ND 1380 ug/kg 3 41
2,4-Diniwotoluens 1670 u ND 1190 ug/kg 2 n (0%-37%)
2-Chlorophenol 330 U ND 1420 ughkg 4 43 (0%-34%)
4-Chiewo-3-methylphenol 3330 U ND 1570 ug/kg 2 59 (0%-34%)
4-Nitrophenol /0 U ND 1010 ughkg 18 30 (0%-35%)
Acenaphthene 160 U ND 812 ug/kg 4 49 " (0%-33%)
Hexachlorobenzeae 1670 U ND 939 ug/kg 5 56
Hexachlorobutadicne 1670 U ND 518 up/kg s 31
Hexachlorosthane 1670 U ND 538 ug/kg 12 32 '
N-Nitosodipropylamine 1670 ) ND 749 ug/kg 4 45 (09%-29%)
Nitrobenzene 1670 U ND 751 ug/kg 14 45
Pentachlorophenol 3330 u ND 1220 ug/kg 22 37 ' {0%-40%)
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QC Summary

Workorder: 66189 Page 4ol 6

Parnmame KoM Sample_Qual OC Unils  RPD% _REC% _ Rapge Anlst  Date Time

Semi-Volatiles- GC/MS Federal

Baich 19TEST _ ,

Pnenol 3330 v ND 1670 ug/kg 1 50 . (0%-3T%)

Pyrene %70 U ND 1150 uglkg 2 63 » (0%-19%)

m,p-Cresots 3330 U ND 1710 uglkg 2 5

o-Cresal 3330 u ND 167¢ ugkg 4 50 X
%7 4 6-Tribromophenol 3330 1710 uglkg 51 (23%-111%)
*+ 7 Fluorcbiphenyl 1670 594 ug/kg 42 (219%-104%)
== Flacrophenocl 3330 1500 gk 45 (22%-93%)
**Njtrobenzenc-d5 1670 705 ug’kg 42 @4%-9T%)
**Phenol-4S 3330 1670 ug’kg 0 (22%-99%)
#sp-Terphenyl-dl4 1670 1170 ughke T (30%-133%)

Batch 199631 :

QCI200295904  LCS

1,2, 4-Trichlgrobenzene 1670 922 . ughkg 55 {27%-91%) EHI 09/09/02 15:13

1 4-Dichlorobenzene 1670 789 upkg 47 {25%-85%)

2 A 5-Trichloraphenol 3330 2360 ugke Tl (42%-96%)

2.4 6-Trichlorophenol 3330 " 2120 ug’kg 4 (12%-51%)

2. 4-Dinitrptoloens 1670 1370 ugkg 82 (50%-109%)

2-Chloeophenol 1330 1680 /s S0 (31%-B5%)

4-Chloro-3-methylphenol 3330 2380 F 71 (34%-97%)

4-Witropheaol 3330 2790 ue/ke B4 (22%-128%)

Acenaphthene 1670 1070 ug/kg 64 [I9R-98%)

Hexachlorobenzene 1670 1260 wp/kg 76 (41%105%)

Hexachlorobutadiene 1670 917 ughkg 55 (21%-94%)

Hexnchloroethane 1670 811 upfkg 49 (5%-B6%)

N-Nitrasedipropylamine 1670 981 ugikg S8 (34%-90%)

Nitrobenzene 1670 851 17 T3 51 {30%-84%)

Pentachiorophenot 3330 2620 ug/kg 79 (27%-109%)

Phenol 1330 1810 wEkg 54 {31%-83%)

Pyreve 1670 1230 vgkg T4 7%-110%)

m,p-Cresols 3330 2090 ug/ig &3 (40%-83%)

o-Cresal 3330 189¢ ug/kg 57 (34%-86%)
#+2 4,6-Tribromophenn] 2330 2710 ug/kg 81 (BR-111%)
++2.Fluorobipheoyl 1670 883 uglkg 53 (21%-104%)
=»2_Pluorophencl 3330 1540 ugfkg 45 (22%-93%)
=4 Nimobenzene-dS 1670 7934 - upfkg A3 (20%-9T%)
++Phenol-d5 3330 1730 ug’kg 52 {22%-99%)
wap-Terphenyhd14 1670 1310 opkg - 7% (0%-133%)

QCI1200295903  MB ‘

1,2,4-Trichlorobenzene u ND ug/kg 09/09/02 14.53

1,2-Dichlarobenzens U ND ug/kg

1,3-Dichlarobenzenc U ND ug/kg

1,4-Dichlorobenzene u ND ugrkg

2.4.5-Trichlorophenol U ND ughkg

2,4 ,6-Trichlorophenol U ND ugke

2,4-Dichlorophenol U . ND “ugrkg

2 4-Dimethylphenol U’ ND ughkg

2.4-Dinitrophenol v ND ughz

2 A-Dimitrotolusne v ND ugkg
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Workorder: 64189

QC Summary

Page 50l 6

Parmname - NOM _  Sample Qual QC Unils RFD% __REC% .
Secni-Volatiles-GC/MS Federal N
Balch 199631

2,6-Dinitrotoluene U ND ug/kg
2-Chlarousphthaleae U ND ug/kg
2-Chlorephenol uU ND ug/kg -
2-Methy!-4,6-dinitrophenol U M ugkg
2-Methyluaphthalene U ND ve/kg
2-Nitrophencl U ND ug’kg
3,3-Dichlarobeazidine U ND ug/kg
4-Bromophenylphenylether U ND ug/kEg
4-Chloro-3-methylphenol U ND ng'kg
4-Chloroaniline U - ND ug’kg
4-Chlorophenylphenylether v * ND ugkg
4-Nitropheroi [} ND ugkg
Acenaphthene U ND ug/kg
Acenaphthylene U ND ughkg
Anthracene U ND ug/kg
Benzo(a)anthracene U ND ug’kg
Benzo{ajpyrens u ND up/kg
Benzo(b)flugranthene 4 ND agkg
Benzo(ghi)peryleoe U ND ugkg
Benzo{k)tuoranthene 1) ND ug’kg
Bulylbenzylphthalate u ND | uphkg
Carbazele U N2 @ oughg
Chrysens U, ND upkg
Di-n-butylphthalste U ND ug/kg
Di-s-octylphthaiate U ND ug/kg
Dibenzo(a,h)anthracene U ND ug/kg
Dibenzofuran U ND ug/kg
Biethylphthalate u ND ne/kg
Dimethylphthalate U D upikg
Dipbenylamine u ND uglkg
Pluoranthene u ND ug/kg
Fluorece H] ND ug/kg
Hexachlorobenzenc U ND ug/kg
Hexachlorobutadiene U ND ug/kg
Hexachlorocyclopentadiens U ND ug/ke
Hexachlaroethane ) U ND ug/ke
Indenn(1,2,3-cd)pyrene U ND ugkg
Isophorone U ND up/kg
N-Nitrosodipropylamine u ND ug/kg
Naphthalene u NB ug/kg
Nitrobenzens v ND wgkg
Pentachloropheon! u ND ug’kg
Phenanthrene u D up'kg
Phenol u ND ug/kg
Pyrene u ND up/kg
bis(2-Chlorocthoxy)methane u ND ‘uglkg
bis(2-Chloroethyl) ether u ND ug'kg
bis(2-Chloroisopropyljcther U ND ughkg

Ramge Anksi _ Date Time
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QC Summary

Workorder: 66189

- Page Bof €

Parmname _ T NOM Sample _Qual Qc Units RPD% REC%  Ramgt Anist __ Daie Time

Semi-V olatiles-GC/MS Federnl

Batch 199631

bis(2-Etbylhexyljphthalate U ND ugkg

mp-Ciresols U ND ug/kg

m-Nitroaniline U ND ug’kg

o-Cresol .U ND ug/kg

o-Nitroaniline U ND ugfkg

p-Nitroanitine u ND ~  upfkg
**2.4.6-Tribromophencl 33310 1710 up’kg 31 (A3%-111%)
*+2 Fluorohiphenyl 1670 720 ughg 4 1% 104%)
**2-Plucrophenol 31330 1480 ug/kg 4 22%-93%)
**Nitrobenzene-d5 1670 666 vg/kg 40 (24%-91%)
**Phencl-45 3130 1560 ug/kg 47 (22%-99%)
**p.Terphenyl-d14 1670 1220 uglkp 73 (G0%-133%)

Notes:

RER is caiculated at the 95% confidence level (2-sigma).
The Qualifiers i this report are defined as fallows:

*  Recovery or TRPD nol within scceptance lmils and/or spike amount not compatiblé with the sample or the duplicaie RPD's are not applicable where €

Indicates analyte is a surrogate compound.

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

Holding time was exceeded

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

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

The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is jess than the effective MDL. |
Presumpiive cvidence that the anatyte is aod present. Please see narrative for funther fxformation. ‘

Presumptive evidence that the analyie is not present. Ploase see namative for furtber infromation.

Uncertain identification for gamma spectroscopy.

Mo Mo = oo

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) obrained 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 sither the sample or duplicate value is Jess than'5X the RL, 4 control imit of +/-
the RL is used to evaluate the DUP result.

For P§, PSD, aod SDILT results, tbe values listed are the measured amounts, oot final concentrations.

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

Client : Saudia Nativnal Laboratories
MS-0756
P.O. Bux 5800
Albuquerque, New Mexico
Contact: Pamels M. Puissunt

Workorder: 66197

Report Date: September 19, 2002

' Page 1ol 3

Parmname NOM Semple Qual  QC Units RPD% REC% _ Range Anist Dsate Time

Sem}-Volatiles-G C/MS Federal :

Batch 167643

QCI1200201780  LCS

Pyridine 0.0 159 ug/l 32 CAK  08/29/02 1140

1.2 4-Trichlorobenzene 50.0 299 ug/l 60 (53%-104%)

1.4-Dichlorobenzene 50,0 254 ug/L 51 {47%-102%)

2,4,5-Trichlorophenol 100 89.0 ug/l 89 {(67%-106%)

2,4 6-Trichlarophenol 100 849 ug/l, 85 {45%-111%)

2,4-Dinitratoliens 50.0 44.3 ug/l. B9 [55%-121%)

2.Chlorophenol 100 ‘714 ug/L 7L (4TR-BTE)

4-Chioro-3-methylphanol 100 825 ug/l 83  (31%-100%)

4-Nitrophenol 100 .26.7 ug/l, 27 {10%-55%)

Acenaphithene 50.0 429 up/l, 86 (63%-111%)

Hexachlorobenzone 50.0 50.7 up/l 101 (67%-114%)

Hexachlorobutadiene 500 4.0 ug/L 42 (44%-106%)

Hexachlorocthane 50.0 206 ug/l 41*  (41%-97%)

N-Nitrosodipropylamine 0.0 4086 ug/L 81 '(52%-1iE%)

Nitrobeazene 50.0 393 ug/L 79 (49%-110%)

Pentachiorophenol 100 914 ug/l 91  (31%-110%)

Phenol ) [(s.4] 280 g/l 28 (16%-44%)

Pyrene 500 48.0 ug/l 96 (6B%-117%)

m,p-Cresols 100 hriv) ug/L 58 (43%-100%)

o-Cresol 100 635.5 ug/L. 66 G7%-57%)
2 4,6-Tribramophencl 100 99.3 up/l 99 (27%-126%)
+*2-Fluorobiphenyl 50.0 374 ug/l, 75 (32%-109%)
**2.Fluorophenol 100 45.5 ug/l 46 (13%-TI%)
H*Nitrobenzene-ds 50.06 5.3 ug/L 71 (33%-107%)
**Phenol-d5 100 216 vg/L 23 {14%-66%)
v*p-Terphenyl-dl4 50.0 485 ug/L 97 (36%-130%)

QCI1200291779 MB

1,2,4-Trichiorobenzene v ND ug/L 08/25/G2 16:13

1,2-Dichlorabenxzene U ND ug/l

1.3-Dichlorabenzene U ND v/l

1 4-Dichlombenzene 9] ND ug/L

2,4,5-Trichlorophenol u ND ug/L

2.4,6-Trichlorophenal U ND ug/l

2,4-Dichloraphenol U ND ag/L

2,4-Dimethy]phenc] u ND ug/l

2,4-Dinitrophenal ] ND uz/L

2,4-Dinitratoluenc u . ND ugll

2,5-Dinitrotoluene u ND -~ ugl,

2-Chloronaphthalene - U ND ugil

2-Chleropheno! U ND ug/L

2-Methyl-4,6-diniropheaol u ND up/L.

2-Meihymaphthalene U KD ug/l
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Workarder: 66197

QC Summary -

Page 20of 3
Pannnaime NOM Sample Qual QC Units RPD%__ REC% Ranpe AulsL Date Time
Semi-Volatles-GC/MS Federal
Batch 197643
2-Nitraphenal U ND i
3,3-Dichlorobenzidine v ND ug/l
4-Bromophenylpbenylether u ND ug/l
4-Chloro-3-methylphenol . U ND ugT
4-Chigroaniline u ND ng/l.
4Chlgraphenylphenylether U * ND og/l
4-Nigophenol U ND ugl
Acenaphrhens u " ND agll
Acsnuphthylene u . ND ug/L
Anthratene u ND ug/L
Benzo(a)anthracens U ND .« ugl '
Benzo{a)pyrene u ND ©ugll *
Benzo(b)fluoranthene U _ND 7 owgl .
Benzo(ghi)pery lene U ND ug/l
Benzo{kftuoranthene U * ND ngl.
Butylhenzylphthalate U . ND up/L
Carbazole U TND | Wl
Chrysens u ND . ugl
Di-n-butylphthalate U WD | ugl.
Di-n-octyiphthalse U KD - ugl
Dibenzo(a,h)anthracens U ND . ugl
Dibenzofuran U ND ug’.
Disthyiphthalate U ND ugll
Dimethylphthalate U ND ugll
Diphenylamine v ND ug/L
Fluoranthene u ND ug/l.
Flooren= u ND - upl
Hexachlorobenzene v ND ug/L
Hexachlorobutadiens v ND ., uL
Hexachlorocyclopentadieae u ND ug/L
Hexachloroethane U ND ug/L
Indeno{] 2, 3-cd)pyrene v . ND v/l
Isophotone U ND ug/L
N-Nitrusodipropylamine U * ND ug/L
Naphthalene U ND ng/ll.
Nitrobenzene U ND gL
Bentachlorophenol 6] ND ugll
Phenandwenas 9) ND ug/L
Phenel 1] ND ug/l.
Pyrent U . ND ug/L.
big(2-Chioroethoxy)methane u ND ... ugl
bis{2-Chlorcethyl) ether u ND ‘ ugl
bis{2-Chloroisopropyliether U ND ug/L
bis(Z-Ethylhexylyphthalate U ND ugil
m.p-Cresols u ND ugll
m-Nitroaniline U ND ugl
0-Cresol U ND ugl
a-Nitroaniline u ND jugl
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QC Summary ..

Workorder: 66197 T Page Jof 3
Parmname NOM Sample  Qual QcC Units RPD%  REC% Range Aulsi Date  Time
Semi-Yolatiles-GC/MS Federal :
Baich 197643 ‘
p-Nirroangline U - ND- ugl
32 4.6-Tribrorophenol 100 ' 87.4 ugll g7 (2T%-126%)
* 42 Fluorobiphenyi 50.0 36.5 ug/t 4 (32%-109%)
**2-Fluarophens! 100 : 490 ugl o (13%13%)
*4 Nitrobenzene—d 3 50.0 B v ug/L 5 (33%-10m%)
*4Phenol-d5 100 30.5 ng/L 31 {14%-66%)
4o Terphenyl-d14 50.0 50.5 ug/L 101, (36%-130%)
Notes: '

RER is calculared at the 95% coufidence fevel f2~51g1m)
The Qualifiers in this report are defined as follows:

. Recavery or SRPD not within acceptance limits and/or spike amount nol campatible with the saogle or the duplicate RPD's are not applicable where 0
**  Indicstes analyre is a surogale compound.

B The wnalyte was found in the blank above the effective MDL.

H  Bolding time was exceeded

] Estimated value, the analyte concentration fell above the cﬂ'enjvc MDL snd below the effective PQL,

P The response hetween the confirmation column and the prmury column is >40%D

U The analyte was analyzed for but not delected below this concentration. ‘For Organic and Inorganic analytes the result is less than the effective MDL. |
X Presumptive evidence that the analyee is not present. Pleasc scc narrorive for further information.

X Presumplive evidence that the analyz is not peesent. Pleasc see narrative for further infrometion.

X  Uccertin ideatification for gamma spectroscopy. ' B

NYA indicates that spike recovery limits do not apply when sample concenration £xceeds spike conc. by a factor of 4 or more.

* The Relative Pescent Diffetence (RPD) obtained from the sample duglicate (DUP) is evaluated against the acceplence criterin when the sample is greater than
five times (5X) whe contract required detection Jimit (RL). In cases whare either (he sample & duplicate value is jess than 5X the RL, a conmrol linit of 4/~

the RL i5 used to evaluate the DUP resull.

For PS5, PSD, and SDILT results, the values listed are the measured amounts, not ﬁnal concenirations.

Where the analvtical method has been performed under NELAP certification, the analysis has met ail of the
requirements of the NELAC standard unless qualificd on the QC Summary.
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QC Summary

Repert Date: September 20, 2002

Client ; Sandia Natienal Laboratories Page Lol 4
MS-0756
P.0. Bax 5380
Albuquerque, New Mexico
Contact: Pamela M. Puissant
Workorder: 66195
Parmname NOM Sample Qual QC___ Unils RPD% REC% _ Range Anisi _ Date Timp_
Seml-Volntlies-GC/MS Federnl
Buich 198215
QCL200283056  LCS
12,4 Teichlorobenzens 1670 960 ug/kp 58 (27%-21%) ER! 0830102 13:34
1 4-Dichlorsbenzene 1670 894 ug/kg 54 (25%-85%)
2,4, 5-Trichloropheno! 3330 2110 ug/kg 63 (42%-96%)
2,4,6-Trichlorophanol 3330 2020 ng/ke 61 (32%-91%)
24-Dinitrotoluene ' 1670 1230 ug/kg 4 (50%-109%)
2-Chilorophenol 3330 1880 ug/kg 56 (31%-85%)
4-Chloro-3-methylphenol 3330 2290 ug/kp 69 (B4%-97%)
4 Nitrophenol 3330 1970 uphg 59 (22%-128%)
Acenaphthene 1670 981 ug/kg 59 (39%-98%)
Hexachlorobenzene 1670 - 1ozo ug/kg 6l ° (41%-105%)
Hexachlorobatadiene: 1670 817 ug/kg 49 21%-94%)
Hexachloroethane 1670 924 ug/kg 55 (25%-86%)
N-Nitrosodi propylamine 1670 970 ug/kg 58 (34%-50%)
Nitrobeazeae 1670 108¢ ug/kp 65 {30%-B4%)
Pentachloropbenol 1330 . 205 uglkg 61 (27%-109%)
Phenol 3330 2020 ug/ig 61 (31%-83%)
Pyrenc 670 1090 ug/kg 65 37%-110%)
mp-Cresols 1130 1980 up/kg 60  (40%-83%)
o-Cresol 3330 1930 up/ke 58 (34%-86%)
**2,4,6-Tribromophenol 3330 1950 ugskg 59 (I%-111%)
**2 Fluorobiphenyl 1670 936 ug/g 56 (21%-104%)
**2-Fluaropheac] 3330 1860 ug/kg 56 {22%93%)
**Nitrobenzene-ds 1670 98 ugkg 60  (Q4%-97%)
“*Phenol-d5 1330 2090 uglkg 83 (22%-99%)
**pTerphenyl-d14 1670 1170 ug/kg 70 (30%-133%)
QCI200203055 MB :
1.2.4Trichiorobeazene u ND ugkg 0873002 13:14
1.2-Dichlorobenzene U ND ug/kg
1.3-Dichiorobenzene U ND ug/kg
14-Dichlorobenzene U ND ug/kg
2,4,5-Trichiorophenal U ND ug/kp
24,6-Trichlocophenol u ND ug/kg
Z:4-Dichlorophenol U ND ug’kg
2.4-Dimethylphenol u ND ug/ke
24-Dinitropbenol u ND ug/kg
Z4-Dinimotoluens U ND ug/ke
2,6-Dinitrowluene )] ND ugkg
2-Chloronaphthalene v ND uglke
1-Chlgropheno)] v ND uglkg
Z-Methyl-4,6-dinitrophenol U ND ughkg
2-Mreihyinsphrhalene U ND up'kg
2-Nitrophetol U ND ugkg
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_ QC Summary
Workorder: 65195 Page 20f 4
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatiles-GC/MS Federal

Baich 198215

3,3-Dichicrobenzidine v ND ug’kg
4-Bramophenyiphenylether U ND ugkg
4-Chloro-3-methylphesol u ND uglkg
4 Chloroamiline U ND ugkg
4-Chlorophenyliphenylether U Np ug/kg
4-Nitophenal U Np ugfkg
Acenaphihene U ND ug/kg
Acenaphthylene u ND ug'kg
Anthracene U ND ug’kg
Benzo{a)anthracens U ND ug/kg
Benzo{a)pyrene u ND ug/kg
Beazo{b)luorantbene U ND ugfkg
Beuzo{ghi)perylene U ND  ughg
Benzo(k)fluorznthens u ND ug/kg
Butylbenzylphthalaie U ND ug’kg
Carbazole i} ND ug’kg
Chrysene u ND ug’kp
Di-n-butylphthalate u ND ug/ke
Di-n-octylphthalate U ND ugfkg
Dibenzo(a,h)anthraccoe u ND uprkg
Dibenzofuran u ND ug’kg
Dicthylphthalate u ND ug’kg
Dimethylphthalate u ND  ughe
Dipheaylamine U ND ughkg
Flucranthene u ND ugrkg
Fiuarene u ND ug/kg
Hexachlorobenzene U ND ug/kg
Hexachlorobutadicue 4] ND ug/kg
Hexachlorecyclepentadiene u ND ug/kg
Hexachloroethane U ND ug/kg
Indeno(1,2,3-cd)pyrene U ND ug/kg
Isophorone U ND ug/kg
N-Nitrosodipropylamine | I ND ug/kg
Naphthalene v ND ug/kg
Nitrobenzene u ND ug/kg
Pentachlorgphenol U ND ughke
Phenanthrens U ND ugkg
Phenal u ND uglkg
Pyrene u ND ug/kg
bis(2-Chloroethoxy)methane u ND upkg
bis(2-Chioroethyl) ether U ND ug/kg
bis(2-Chloroisopropyl)ether U ND ugikp
bis(2-Ethylhexyljghthalate U ND ug’kg
m,p-Cresols U ND uglkg
m-Nitrcaniline U ND ug/kg
o-Cresol u ND uglkg
o-Nitroandline U ND ugfkp
p-Nitroaniline u ND ug/kg
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Workordexr: 66195

QC Summary

Page 30f 4

Parmasnie NOM Sample Qual QC Uslts RPD% REC% Raoge Ankt  Date Time
Semi-Volatilas-G C/MS Foderal )
Baich 19¢218
**2 4 E-Tribromophenok 133G 8% ug/kg 5 @3%111%)
*“2-RFuorcbiphenyl 1670 938 ug’kg 5 (RI%-104%)
*+1-Fluarophanal 3330 1910 ug/ky 57 (21%-93%)
**Niobenzeae-d5 -167Q 974 ugikg 39 24%-97T%)
*vPhepok-ds 3330 1130 vp/kzg 54 (22%-99%)
*+»p-Terphonyldis 1670 1360 ugfky 82 O0%-133%)
GCL200292057 S6195002 WS ) :
1.2,3-Trichlorobenzzne 1670 U ND I 59 gy 183 (15%-112%) 08302 14:37
{ 4 Dichilorobenzene 1670 U KD H 165 ugkyg 18 (19%-89%)
24,5 Trichloraphencl 3330 U HND 576 ug/kg 17
2.4,6-Trichlorophenal 3330 U NP 523 uglk; 16 '
24-Digitrotoluens 1670 u ND 1 115 upky 19* {32%-117%)
2-Chilorophenol ¥ U ND %0 ugkg 18 (13%-101%)
4-Chltre-3-methylphenn! B U ND 615 ug/kg 19% @23%-114%)
4Nitrophznool 3330 u ND B E) 3 ug/kp S*  (20%-126%)
Acenaphihene 1670 U ND 286 ng/kg 17, {15%-114%)
Hexschiocobenzeoa 1630 v ND I 276 - uglkg 17
Hexachlorobutadiens 1670 u ND 3 263 og/ke 18
Heanchioroethate 1670 U ND 1 309 vaike 19
N-Nitrosodipropylamine 1670 U ND J 303 vg/ke I8 [18%-106%)
Nitrobenzeoe 1670 8] NR 3 323 g’k 19
Fentachlorophensl 8330 U ND 628 vghe W (34%-110%)
Phenol 3330 0 ND 612 ogfkg 1B [(17%-104%)
Pyrene 1670 u ND k] vg/kg 16¢ (26%-130%)
m,p-Cresols 33390 U ND 564 ug'kg 17
o-Cresol 3330 9] ND 642 kg 19
+42 4 8- Tritcomophennt 3330 1740 76 ugfke 2% R¥%-111%)
**2-Fluorobiphenyl 167G E21 8 ugfkg 177 (21%-104%)
*»2. Flusrophenol KL 1840 530 ug'kg 17* (Q2%-93%)
**Nitobenzeoe-45 1670 2 vgikp /e (24B-ITE)
*+Phengl-d5 3350 586 ugfkg 18 (22%-99%)
4. Tarphanyl-d1 4 1670 292 ugikg 18y 0%-133%)
QC1200293058 66195002 MSD
12 A-Trichlorcbenzene 1670 u ND 153 ugikg BE 45 0R-31%) O83002 [4:58
1 A-Dichlorobearenc 16870 U R 718 ugg &~ 4 {0%-36%)
2,45 Trichiorophenol 3330 u NG 2060 ugkg 113 62
2.4,6-Trichlotopheniol 3330 u ND 1740 ughg 107 52 .
2. 4-Dinitrotolgene we v ND 1240 ughtg 119" 5 {O%3T%)
2 Chioegphenol 1330 U ND 1470 ughkg B 44 {0%-34%)
4 Chioro-3-methylphenol 3330 u ND 240 ogky 14 67 (0%-34%)
4 Nitrophenol 3330 U ND 1900 ugky 144 57 (0%-35%)
Acenaphthene BB L7 N NI 917 ngkg 105 55 {0%:33%)
Hexachlombenzene [ Ly /] U ND 1030 ngkg LI6 €z
Hexachiorobwizdigne e u ND 627 upiy 82 k]
Hexachloroethane 1670 (i ND 489 uke I Al
N-Nitrosodipropytamise 1670 14 ND 816 ughkg  92¢ 49 (0%-29%)
Nitrobenzene - 1670 u ND 8Rs wg/kg 93 53
' Peutachiosophenol 3330 u ND 1890 wykr  1D0* 57 (0%-40%)
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Workorder: 66195

OC Summary

Page 4of 4

Parmpame NOM Sample Cual QC Units RPD% REC% Range Anlsi Date Tinw

Semb-Voladilen-GCMS Federsl

Baich 158215

Phenol 3330 U ND 168D ughp  93% 50 (0%-37%)

Pyrens 1670 u ND 1080 ugkg 10~ &6 (0%-39%)

m,p-Cresols 3330 u Np 1690 ughke 100 51

oCresol 3330 U ND 1690 nghkg 90 51
*42 4.6-Tribromophenol 3330 740 1870 ug/kg % @3%-111%)
*+2-Fluorobipheny! 1670 82 802 ug/kp 48 (21%-104%)
**2.Fluorophenol 3330 1340 1480 up/ke 45 (22%-93%)
**Nitrobenzene-d45 1670 780 og/kg 47 (4%-97%)
**Phenol-d5 3310 1670 ugfkg 50 (22%-93%)
»u-Terpheayl-dl4 1670 1120 ugg 67 qm~|33ss)

Notes:

RER is calculated al the 95% confidence level (2-sigms).
The Qualifiers in'this report are defined as follows:

-

Recovery or %RED not within acceptance limits and/or spike amount not compatible with the sample or the duplicate RPD's ore not applicable where
Indicates analyte is & suprogate compooad.

The anaiyte was found in the blank abave the effective MDL.

Hoelding time was exceeded

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

The response hetwean the confimation column and (he primary column is >40%D

The analyte was acalyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is less tham the effective MDL. |
Presumptive evidence that the analyte is nal preseat. Please see narTative for further informstion.

Presumplive evidence that the apalyte is not prosent. Phease see narrative for fonber infromation.

Uncertain identification for gamma spectroscopy.

»
L]

WMo - ow

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike comc. by a factor of 4 or more.
" The Relative Percent Ditference (RPD) obtaine from the sample duplicate (DUF) is evaluated against the accepience crileria when the sample is gregter than

five times {5X) the contract required detection limit (RL). Tn cages where either the sample or duplicate value is less than 'SX the RL, a control limit of +/-
the RL is used to evaluate the DUP resalt, ‘

For PS, PSD, and SDILT results, the vahies listed are the measared gmounts, not final concentrations.

Where the analytical method has heen performed under NELAP certification, the analysis has met all of the
requirernents of the NELAC standard unless qualified on the QC Summary.
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Method/Analysis Information

Procedure:

Analytical Method:
Prep Method:

Analytical Batch
Number:

Prep Batch Number:

Sample Analysis

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

8330:

Nitroaromatics and Nitramines by High Performance Liguid
Chromatography (HPLC)

SWg46 8330
SW846 8330

198039

198038

Sample ID

66189021
66189022
66189023
66185024
66189025
66189026
66189027

66189028

66189029
66189030
66189031

HPLC Narrative
Sandia National Labs (SNLS)
SDG 66189

PREP

Client 1D

059691-002
059692-002
059693-002
059694-002
059695-002
059696-002
059697-002
059698-002
(59699-002
059641-002
059642-002
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66189032 059700-002

66185033 059701-002

66185034 059702-002

66189035 059703-002

66189036 059705-002

66189037 059706-002

66189038 059707-002

66189039 059708-002

66189040 059709-002

1200292731 XBLKO] (Blak)

1200292732 XBLKO1LCS (Laboratory Control Sample)
1200292733 059691-002MS (Matrix Spike)

1200292734 059691-002MSD (Matrix Spike Duplicate)

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Mode] 1050 HPLC or HP Model 1100 HPLC with programmable gradient puroping 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 2 HP Model G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array 1TV 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 usnally identified with either a designation of HPLC #2, or hplkcb
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 pitroaromatic and nitramine components, initially identified on one of the above
Page 201 4
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columns, is accomplished through analysis on the following column:
PH: Develosil CN-UGS5-5, 250 mm x 4.6 mm 1.D.

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/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 criteria

LCS Recovery Statement .
Al] the L.CS 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 to 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-dinitrotoluene.

Page 3of 4
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Technical Information

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

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

Sample Dilutions
None of the samples in this SD'G required dilutions.

Miscellaneous Information

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

Manual Integrations
No manunal 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 surmogate.

The samples were concentrated prior to analysis to achieve the required detection Jimit.

Comments

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

Review Validation:

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

Reviewer: qja (& L Date:: 9 -/5-c2—
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HPLC Narrative

Sandia National Labs (SNLS)
SDG 66189-1
Method/Analysis Information
. Nitroaromatics and Nitramines by High Performance Liquid
Procedure: Chromatography (HPLC)
Analytical Method: ~ SW846 8330
Prep Method: SW§846 8330 PREP
Analytical Batch 198044
Number:

Prep Batch Number: 198043

Sample Analysis

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

Sample ID Client ID
66195002 059710-002
1200292738 XBLKO01 (Blank)
1200292739 XBLKO1LCS (Laboratory Control Sample}
1200292740 059710-002MS (Matrix Spike)
1200292741 059710-002MSD (Matrix Spike Duplicate)

System Confipuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system consists of an HP
Model 1050 HPLC or HP Model 1100 HPLC with programmabje 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 P 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 hplcb
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplce in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

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

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

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

PH: Develosil CN-UGS-3, 250 mm x 4.6 mm L.D.

The primafy column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/Analytical Methot_l, 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 Recovertes
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
One or more of the required spiking analytes were outside of the SNLS and GEL acceptance

limits in the laboratory control sample (LCS). Due to QC failure the associated sample was
reextracted. See NCR 4645
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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 matrix interference. All of the recoveries were within GEL’s SPC
recovery limits.

MSD Recovery Statement

One or more of the required spiking analytes were not within the acceptance limits in the matrix
spike duplicate (MSD). The matrix spike (MS) also failed recoveries. The failing recoveries are
-attributed to matrix interference. All of the recoveries were within GEL’s SPC recovery limits.

MS/MSD RPD Statement

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

Technical Information

Holding Time Specifications _

All samples in this SDG met the specified holding time requirements for the initial extraction.
GEL assigns holding times based on the associated methodology that assigns the date and time
from sample collection or sample receipt. Those holding times expressed in hours are calculated

in the Alphal.IMS system. Those holding times expressed as days expire at midnight on the day
of expiration.

Preparation/Analytical Method 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.
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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 cyano column: a) 2,4,6-Trinitrotoluene, 2.4-

Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrobenzene and 1,3-Dinitrobenzene ¢.)m-,p-
, and o-Nitratoluene.

Method/Analysis Information

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

Analytical Method:  SW846 8330

Prep Method: SWg46 8330 PREP

Analytical Batch

Number: 203606

"Prep Batch Number: 203605

Sample Analysis

The following samples were analyzed vsing the analytical protocol as-established in SW846
8330: ‘

Sample ID Client ID
66195002 059710-002RE
1200305569 XBLKO02 (Blank) _
1200305570 XBLKOZLCS (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
Model 1050 HPLC or HP Model 1100 HPLC with programmable gradient pumping and a 100 ul
loop injector for the primary system and a 100 ul loop injector for the confirmation system. The
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
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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
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/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.

CCV 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 criteria.
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LCS Recovery Statement _
All the LCS spike recoveries for this SDG were within the established acceptance limits.

QC Sample Designation
A matrix spike/matrix spike dulicate was not performed with this batch.

Technical Information

Holding Time Specifications
Not all samples in this SDG met the specified holding time requirements. The following samples

were originally extracted within holding, but were reextracted out of holding due to failing spike
recoveries in the LCS.
66195002 See NCR 4645

GEL assigns holding times based on the associated methodology that assigns the date and time
from sample collection or sample receipl. Those holding times expressed in hours are calculated
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 Comuments

The samples were concentrated prior to analysis to achieve the required detection limit. For
GEL, the following analytes coclute on the cyano column: a.) 2.4,6-Trinitrotoluene, 2,4-
Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,3-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.
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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 CILP or CLP-like packaging will receive a third level validation upon completion
of the data package.

Reviewer: Q@__—@h/_ Date:  7-26G-ca_
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HPLC Narrative
Sandia National Labs (SNLS)
SDG 66189-2

Method/A nalysis Information

Procedure: Nitroaromatics and Nitramines by High Performance Liquid
ares Chromatography GIPLC)

Analytical Method: ~ SW846 8330

Prep Method: SW846 8330 PREP

Analytical Batch

Number- 198171

Prep Batch Number: 198170

Sample Analvsis

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

Sample ID Client 1D

66197008 059640-004

1200292964 XBLKO1 (Blank)

1200292965 XBLKO1LCS (Laboratory Control Sampie)
1200292966 XBLKO1LCSD (Laboratory Controi-Sample Duplicate)

System Configuration

The laboratory utilizes & 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 & 100 ul loop injector 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 & HP Model G1315A Diode Amray 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.
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876



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 FP 1100 HPLC system is identified as
HPLC #3, or hplec in the raw data printouts. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Columns

Chromatographic separation of nitroaromatic and nitramine components is accomplished through
analysis on the following reversed phase 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 columan:

PH: Develosil CN-UG3-5, 250 mm x 4.6 mm LD.

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only.

Preparation/Analytical Method Verification

Procedures for preparation, analysis, and reperting 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.
CCY Requirements

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

Quality Control (QC) Information

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

Blank Acceptance
The blank(s) analyzed with this SDG met the established acceptance criteria,
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1.CS 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 Centificate of Analysis has the GEL
SPC limits on it. '

LCSD Recovery Statement

All of the required spiling analytes were within the acceptance limits in the laboratory contro]
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 TMS system.
Those holding times expressed as days expire at midnight on the day of expiration.

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

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

Additional Comments

Confirmation analysis was performed on some of the samples in this batch. The values reported
are from the primary analysis. The confirmation analysis is used for qualitative purposes only.
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Sample 1200292964 had a response for some target analytes whose concentration greatly
differed between the 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 § uses the retention time of the sumrogate as a measure of how close the retention time

of the samples and QC are to a standard component. The Instrument Blank does not contain the
surrogate.

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

Confinnation analysis was performed on some of the samples in this batch. The values reported
are from the primary analysis. The confirmation analysis is used for qualitative purposes only.

The following analytes coelute on the cyano column: a.) 2,4,6-Trinitrotoluene,
2.4-Dinitrotoluene, and 2,6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene 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 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.
aemmw_ Date: 743/ 52
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OC Summary

Report Date: September 14, 2002

Client ; Sandia National Laboratories Page 1of 2
MS-9756
P.0, Box 5800
Abuquerque, New Mexico
Contact; Pamels M, Puiscant
Workorder: 66189 .
Larmnguee NOM __Sample Qual QC Units RPD% RECS Range Anlsi  Dale Time_
RPLC Exploctves Fateral
Barch 198039 .
QCL00292732  LCS
1.3,5-Trinitrobenzene 800 726 ug/kg 91 (77%-124%) LW 0903502 19:38
24,6-Trinitrowolucne 800 748 ug/kg 94 (80%-120%)
2.4-Dinitrotoluens 800 713 ugikg 89 (7%-122%)
2,6-Dinivotoluese 8OO 754 ugfkg 04 (F4%-121%)
2-Aminc-4,5-dizitrotoluens. 101 1] 754 ug'kg 94 (B196-125%)
4-Amine-2,6-divitrolcleens 200 01 ngkp B8 (I%-123%)
Mx 800 759 uglkg 95 {(f4%-131%)
Niwoebenzene 800 k23t ug’kg 50 (15%-125%)
RDX 800 158 ugfkg 95 (30%-123%)
Tetryl 300 576 ugfkg 2 (65%-124%)
m-Dinitrobenzene 800 732 ug’kg 92 (77H-124%)
m-Nitrotoluene 80O T2 ugfkp 0 (7%-117%)
o-Niurotolnene 800 716 ug/kg 90 (5%-119%)
p-Nitrotohiee 800 732 ugkp 91 (6%-121%)
*¥],2-dinjrobenzens 400 373 ug’kp 93 (%-118%)
QCI120029273¢ MB
1,3,5-Trinitrobenzene U ND ugtkg ‘ 03/05/02 18:56
2,4,6-Trinitrotol uene it ND ug’kg '
24-Dinitrololussie U ND ug’kg
2,6-Dinigotolucne u ND ug/kg
2-Amino-4 S~dinkiratobuene U ND ]
4-Amino-2.6-dinitrotoluene U NI uglkg
HMX U ND ug/kg
Nitrobenzene u ND ag'kg
RDX U ND ogikg
Tetryl u ND uglkg
m-Dinitrobenzege u ND ugrkg
m-Nitololnene U ND uglkg
o-Nitrotohsene u KD ug/kg
p-Nitrotoluene u ND ugkyg
**1,2-dinitrobeuzene 400 380 ug'kg 95 [7T1%-1i18%)
QCL200M97733 66189021 MS
1,3,5-Trinirobenzeae 800 [4) ND 677 upkg BS  (66%-133%) 09/Q5/02 20:19
24,6-Trinitrololuene 800 U ND 77 ug/kg 80 (71%-132%)
%4 d4-Dinirrololuene 0 U ND 720 ug’kp 0N (E1%-14%)
2,6-Dinitrotoluene 800 U ND 7186 ugfkg SE (70%-121%)
2-Agmino-4,6-dinitrotolusne §00 U ND 635 ug'kg 79 (9%-lU4%)
4-Amino-2,6~dinitrotofuene 800 u ND 433 ug/kg 54* (71%-120%)
X BO) U ND 750 up/kg 95 (75%-138%)
Nitrobenzene 800 u ND 708 ug'kg 89 (12%-120%)
RDX 800 U ND 726 ug/kg 0 (61%-136%)
Teuyl 80 U ND 575 ugikg 72 (65%-135%)
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OC Summary

Workorder: €189 Pape 20of 2
Panmname NOM Sample Qual QcC Units _ RPD% REC% . Rauge Aulst _ Date Time
HPLC Explosives Federal
Buatch 198039
m-Dinirobenzene 800 U ND 737 egfkg 2 {F5%-125%)
m-Nitrotoluene 800 U ND 716 ug'’kg 90 (T3%-116%)
o~Nitrotoluene B0 U ND 711 ugkg 89 {(68%-122%)
p-Nizoicluene BOO U ND 726 uglkg L (67%-125%)

w1 2-dinilrobenzene 400 407 55 ughks '] (71%-118%)

QC1ID02927H 64185021 MSD

1.3.5-Trinitrobenzenc 800 U ND 725 ugikg 7 91 (0%-20%) 0905452 21:0)
2,4,6-Trinitrotoluene 800 U ND 752 ugkg 5 94 (0%-209)
24 Dinitrotoluene BOC U ND 737 ug'kg 2 92 (05-249%)
2,6-Dinitrololuene 800 U ND 783 ughg ) 98, (0%-21%)
2-Amine-4,6-diniuciclvene 800 U ND 756 ughg 17 54 (0%-20%)
4-Amine-Z 6-dinitrotohene 800 u ND 6§72 ug/kg 43« 34 (Q%-20%)
HMX 800 u ND 784 ugkg 3 98 (0%-38%)
Nitrobenzene 800 U ND 731 ug/kg 3 9 (0%-21%)
RDX 800 U ND 735 ug/kg 2 92 {0%-35%)
Tetryl 800 U ND 659 ughg 14 82 (0%-30%)
m-Dinirobenzeze §00 u ND 756 ug'kg 3 L] {09%6-23%)
m-Nitrotoluepe 800 U ND 44 ug/kg 4 93 L {0%-209)
o-Nitrotolusne B0OO 8] WD 734 ug'kg 3 92 » (0%-23%)
p-Niccluene 800 U ND 749 ug/kg k| 94 (0%-22%)

*#1 2-dinitrobenzene 400 407 383 ug/kg % (71%-118%)

Notes:

RER is calculaled at the 95% confidence ievel (2-sigma).

The Qualifiars in this report are defined as follows:

Recovery or %RPD not within accepmnce Limits and/or spike apmount net compatible with the sample o the doplicate RPD's are not applicable where 1
Indicates analyle is a smmogate compound.

The apalyte was found in the blank above the effective MDI..
Holding time was exceeded ' )
Estimated value, the analyte coucentration {eil above the effective MDL and below the effective PQL
The respense berween the confirmation colwmn and the primary colums is >40%D .
The mmalyte was analyzed for but not Getecied below this concentration. For Orgamic and Tnorgauic agalytes the result is less than the effective MDL |
Presumptive evidence thal the analyle is nog present. Please see narrative for further information.
Presumptive svidence that (he analyte is noi present. Please see namative for further infromation.
Uncertain ideatification for gamrua spectroscopy.

-
*

¥ M mwcCcwW - @mno

P/A indicates that spike recavery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 oy mare.
* The Relative Perczut Difference (RPD) obained trom the sampie duplicate (DUP) is evaluated apainst the accaprence criteria when the sample is greater than

five times (SX) the cantract required detection limit (RL). In cases where sither the sample or doplicate velue is less than 5X the RL., u control Jimiy of +/-
the RL is used 10 evalnaie the DUP result.

For PS, PSD, and SDILT regulls, the values lisied are the measnred amounis, not final conceniratious.

Where the anatyticai method has been performed ander NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless gualifizd on the QC Summary. :
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Q—C Summary Revort Date: September 26, 2002
Client : Sandia Natioaal Laboratories Page Lof 4
MB-0756
P.O. Box 3800
Alboquerque, New Mexico ) :
Comtact: Pamela M. Puissant . .

Workorder:  §6195

Parmname NOM " Sample Qual  QC___ Units  RPD% REC% _ Range Anat  Date Jime

HPLC Explosives Federal
Baith 198044
QC1300292739 LCS
1,3,5-Trinitrobenzese 300 755 ug/ikg o4 (779%-124%) LW 09/1L02 09:23
2,4.6-Trinirotolusne 800 820 upikg 103 (30%-120%)
2.4-Dinitrotolusns 800 700 uglkg 88 [07%-122%)
2,6-Dinjtrotoluene 800 732 wglkg 92 {14%-121%)
2-Amino-4,6-dinitrotoluene . gao 737 ugfy . 92 (@1%-125%)
4-Amino-2,6-dinitrotoluene 800 625 ug/kg T8 (T9R-1239h)
HMX 800 958 ug/kg 121 (84%-131%)
Nitrobeavene 800 657 aglkp 82 (15%-125%)
RDX 800 213 upfkg 102 (B0%-123%)
Tetryl 500 308 ug'kg 8% (65%-124%)
m-Dinitrobenzene 300 7i9 uglkg N (7% 124%)
m-Nitrowjuene 800 657 ugfeg 82  (77%-117%)
o-Nitrotoluene 800 659 ugig 82 (15%-119%)
p-Nitrowoluene 00 668 ug/kg 8 (6%-121%)
1 *4), 2-dinitrobenzenc 400 368 ug/kg 92 (Q1%-118%)
QCI1200292738 MB
1,3,5-Trivitrobenzene U ND ugikg 09/11/02 08:41
2,4,6-Trimitrotalucne 1§) ND ug/kg .
24-Dinitrotoiuene U ND ug’kg
2,6-Dinitrotoluene U ND ug/kg
2-Amino~4,5-dinitrololuene u ND ug'kg
4-Amino-2,6-dinitrotoiuene U ND ug/kg
HMX U ND ugfkg )
Nitrobenzene U ND ugikp |
RDX u ND ugfkg
Terryl u ND ugkg
m-Dinitrobenzene u ND ughg
m-Nitrotoluene u ND ug/kp
o-Nitrotoluene u ND ughs
p-Nitratoluene u ND ug’kg
**| 2-dinirobenzene 400 382 ug/kg % (71%-118%)
QCI200292740 66195002 MS
1,3,5-Triniwobenzene 800 U ND 73% uglkg 92 (66%-133%) 09/11702 10:04
2,4.6-Trinitrololueoe 800 U ND 720 ug/kg 9 %-112%)
2,4-Dinitrotoluene 800 U ND 127 vg/ks 9L (61%-134%)
2,6-Dinitrotolusne 80O v ND 808 ug/kg 101 (70%-12:%)
2-Aminc-4,8-dinitrotolnene 800 v ND TR gk 38 (79%-124%)
4-Amino-2,6-diniirotalpens 830G U ND 574 ug'kg 72 (1%-120%)
HMX B0 U ND 760 epkg 95 (75%-138%)
Nitrobeazene 800 u ND 724 ug/kg 81 (72%-120%)
RDX 800 u ND 729 ug’kg 91 (61%-136%)
’ Teryt §00 U ND T00 uglkg 88  (65%-135%)
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QC Summary
Workorder: 66195 Page 2of 4
Parmoame . NOM __ Sumple Qhal Q< Units RPD% REC% ~Range Avlst _ Datr Time
HPLC Explusives Federal
Baech 198044
m-Dinitrebenzene 800 U ND 740 ug/kg 93 (75%-125%)
m-Nigololusne 800 u ND N7 ugfkg S0 (73%-116%)
o-Niwotoloene 800 0 ND 721 uglkg 90  (58%-122%)
p-Nitrerolgens 800 u D T ugp'kg 9L {67%-125%)
»*1,2-dinitrobenzene 400 374 397 ug'kg 9% (719%-11R%)
QCI20029774] 65195002 MSD ’ .
1,3,5-Trinitrabenzene 300 u ND 739 ugfkg 0 92 (0%-20%) 09/11/02 10:46
2,4, 6-Trinitoloiuene 800 U ND 719 ug/kg | 90 (0%-20%)
2,4-Dipitrotoluens 8OO 8] ND 13s uglkg ] 92 . {0%-14%)
2,5-Dinitrotoluene 800 U ND 852 ugkg 5 106 (0%-21%)
2-Amino-4.6-dinitrotolusne 8OO U ND 670 ugrke 5 84 {0%-20%)
4-Amina-2,&-dinitrotoluens 80G 5} ND 503 ug/kg 13 63 (0%:-20%)
HMX 800 U ND s ughg | %  (D%-38%)
Niuchenszene 200 U ND 721 ugficg 0 50 (0%-21%)
RDX 800 u ND 729 Lgfkg 0 91 " (0%-35%)
Tetryl 800 U ND 694 ug/kg 1 87 (09%-30%)
n-Diniobenzene 800 U ND 746 ug/kg 1 % (0%-23%)
o-Nirotolueng 800 v ND 758 vg/kg [ 95 (0%-20%)
o-Nitrololuens 800 U ND 715 ugkg I B9 {D%-23%)
p-Nitrotoluene 800 U ND 724 ugfkg 0 -l ¢ (0%-22%)
**] 2-dinirobenzeng 400 374 393 vEkg 98 (T1%-J18%:)
Burch 201452 '
QC1200300281  LCS
1,3.5-Trinstrobenzene £00 691 ug/kg B6  [T7%-124%) TLW  09/17/02 21:02
2,4.6-Trinitrotoluenc 800 693 uglkg 87 (80%120%)
2 4-Dinitrotoluens 800 641 ug/kg B0 (77%-122%%)
2,67Dinitrolohmne 800 679 uglkg 8 (MH%-121%)
2-Amino< 6-dinitrotoluene 80G 683 up/kg 85  (81%-125%)
4-Amino-2 $-dinitrotolyens 200 595 ugrke Ta* (79%-123%)
HMX 300 ! ughe 90 {34%-131%)
Nitrobenzens 800 627 ug/kg M (15%-125%)
RDX 300 713 vg’kg 89  (BD%-123%)
Terry! 800 603 ughke 75 {65%-124%)
mn-Dinitrcbenzene 800 664 ugky 8 @71%-1U4%)
m-Niteotoluene 800 632 ugikp 79 %-117%)
o-Nitrotoluere 300 632 ugrkg 7 (75%-119%)
p-Nitrotoluene 800 640 ug/kg 8 78%-121%)
**1,2-dinitrobenzene 400 346 up'kg 86 (71%-~118%)
QC1200300280 MB
1,3,5-Trinitrobenzene U ND uglfig 09117152 20:19
24,5-Trinirotolusne u ND ugfkg :
2. 4-Dinitrotoluens U ND og’kg .
2.6-Dinitrotolyene U ND uglkg
2-Aminc-t,6-dinitrotolusae U ND ufeg
4-Aminc-2,6-dinitrotoluene U ND ug'kg
HMX U ND uglkg
Nitrobenizene U ND ugrkg
RDX 4] ND ug/kg
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Page Jof §
Parmoame NOM Sample Qual QC Umits KYD% KEC%  Range Anist  Dete Time
HFLC Beyinives Fusleral
Batch 201462
Teiryl v ND uglkg
m-Diniirobeszere U ND ugky
m-Nitrotolucne U ND ughg
o-Nitrotoluene U ND up/kg
p-Nitrotoluens L NO ugfkg ‘
“=1 2-dinitrobenzenc 400 354 why 8 (71%-118%)
QC1200300293 £5745005 MS )
1,3,5-Trinitrobemene 800 U ND H 760 ogkg 55 (66% 133%) 097702 21:44
24.6-Trii bulcluene 500 U ND H 167 Ugkg 96 (T719%-132%)
24-Dinitroinhwene 800 u ND H 754 ughkg 94 (619-134%)
2,6-Dinitrotulusene 300 u ND H 807 ogks 1l (0%-121%)
2-Aminc-4.5-dinilretoluene £00 u ND H 761 ugkg 95 (T9%-124%)
4-Amino-2 f-dinjtrotoloene 8300 U ND H 701 ugrky 8 (N%120%)
HMX 300 u ND H " uplke 100 (75%-138%)
Nitrobenene 800 U ND H 737 upkg 92 (72%-120%)
RDX 80 U ND W ¢ ugke U (S1%-136)
Teyl @ U NP H 671 ug/kg 84 (55%-135%)
ne-Dinitrobenzene 800 v M H T8 kg 9 O5%-12%%)
m-Nitrotoluene 800 v ND H 742 wpikg 93 T3IB-116%)
o-Nitrotoluene 800 v N H 737 ue’kg 92 (6BE-122%)
p-Nitrotoluene 200 u ND H 753 up/ky M §7%-125%)
*+1.2-dinlrobenzens 400 it H 401 uglky 00 (71%-118%)
QCL200300204  G5743005 MSD
13,5~ Trinkrobenzene EOD v ND H 761 ugike v 95 (0%-20%) 0912 22:27
24.6-Trinfurotoluzne §0Q U ND H i ugig | 1) (0%-20%)
2,4 Dipivotclvenc £00 U ND H 755 uglkg a [ 5] {CRN-24%)
2.6-Dinivroiclusnz 800 U ND H 204 ughksg 1] 0o (0%=21%)
2 Amino4,6-diniwocohucns 800 U D H 752 ugfhyg 1 9 (C0%-20%)
4-AMino-2,6-dinitromiusnes 200 U ND H §50 ug/kg 3 81 (0%-20%)
HMX 0 U ND H 794 ughkg 4 99 (0%-38%)
Nikzobenzene B0 u NC H 733 ughig ] 92 (0%-21%)
RDX 80 U N U T ughkg 0 93 OF-35%)
Tearyl 300 u N H 667 ug/kg 1 83 (C%-30%)
m-Dicivohenzene 300 U ND H 778 vg/kg Q 97 (07%-23%)
m-Nitrotcjuene 800 U ND H 743 ugkg 0 93 (0%-20%)
o-Nitrataluene £00 u ND H T8 ugkg Q 92 (0%-23%)
p-Nitrotolueus o U ND H 751 ogky O % (D%-22%)
#1 2-dinitrobemene 40 370 H 403 vglkyg 101 (7T1%-118%)
Barch 203606
QCI1200305570  LCS
1,3, 5-Trimivodenzeae 800 778 vekg 97 (T71%-124%) ILW {(9724/02 13:54
2,4,6-Trmitrotoloene 800 135 ugkg o4 (BO%R-i20%)
24-Dintrowleene 800 715 ug/kg 39 ([(T7%-122%)
2.6-Dinhimwolnene. 800 760 ug/kp 95 (4% 121%)
2-Amino-4,G-Giuivoiluen 800 97 ug/kg 100 (81%-(25%)
4-Amina-2.6-digitrotoluens RON ™ ugheg 97 {1PR-123%)
DdX 300 182 ugig 9% {14%-131%)
Nirobenzene R00 104 ugleg 88 (75%-125%)

Workorder: 5155

QC Summary
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Wockorder: 66195

QC Summary

Page 4o &
Parmoame NOM Sample_Qual oC Unite RPD% _REC% _ Rapge Amlst  Date Time
HPLC Expiosives Fedovnl
Brch 23606
RDX %00 85 ugitg 9%  (50%-123%)
Tetry) 800 732 upfkp 93 (65%-124%)
m-Dinitrobenzene 200 741 ugikg Y (T7%-124%)
m-Nirotoluone B00 705 ug/kg 89 (ITR-117%)
o-Nitrotoluene 800 m ug’kg 89 (O5%-119%)
p-Nitrotoleens 800 721 ey %0 (G%-121%;
w1 2-dinirobenzene 400 358 ug'kg S0 (11%-118%)
QC1200105560 MEB

1.3,5-Trlnivobeuzews i} ND ug/kg 09724202 12:11
2.4.6-Trinitrotoiuens u ND upky
2.4-Dinitvotoloenc U ND ug/kg
2.6-Dinitrowolene k9] NI ug/kg
2- Amino-# G~dinitrotoluens U ND ugfiy
4-Aruao-2.6-dindirotolasnc U ND ug/ky
HMX U ND ag/kg
Nitrobenzent ) ND upky
RDX U D wkg
“Tetryl u ND uplkg
m-Disibobenzene u ND gy
wrNizowiuene u ND uglkp

, a-Nitrotoluess U ND ug/kg

- 7~ Nirorotuere U ND uglkg
4] 2. dinjtrobenzene 400 83 ughkp 91 (71% 118%)

Notes:

RER is calcuiated at the 95% contidence ievel (2-sigma).

The Qualifiers im this report are defined a5 follows:

»

-

MM xaw - o

Estimated volus, the analyls soncentration fell above the effective MDL and below the offoctive PQL

The response beiween the confirmation column and the primary cohamn is >40%0

The analyse wos analyzed for but oot detected belaw this concenmation. For (Irganic and Trargawic snalyles the result is less than the effective MDL. 1
Presumplive evidence that the analyts is not preseat. Please see namrative for further information.

Presumptive evidence that the malvis is not peesent. Flease see narrezive Tor further infromation.

Uncertain idgentification for galiuna spest uscopy.

Recovery or SRPD not within acoeptance limits sndéer spike amomi nat crmpatible with the sample or the duplicata RPD's are not spplicable where d
Indicates analyte is 2 surrogale composnd.

The analyts was foind in the blenk above fhe effective MDL

Liolding time was exceeded
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QC Summary

Workorder; 66195 hF sof §
Parmname . NOM Sawple  Qual QC Unlts RPD% RECS Ramge Anist Date Time
N/A indicates that spike recovery limits do oot mpply when ssmple concentration excesds spike conc, by o factor of 4 or morc.
# The Reiative Percent Differcnce (RT'D) oblained from the sample duplicate (DUP) is evaluated] ugrins! (he sxepience criteria when the sample Is greater than
five imes (3X) The conlract required detection limmt (KL.). In cases where either the sample or duplicete valae is less than 5X the RL, a conbol limit of +/-
the RL is used w0 evalus the TP resnlt.
Far PS, PSD, and SDILT resutts, the values listed are the measurod emounts, not final concentrations.

Where the analvtical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC stendard unless qualificd on the QC Summary.
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OC Summary

Renoﬂun:Onr.obul,zm

Client : Sandia Nationst Laberatories Page 1of 2
MSE-a756
P.O. Bex 5800 .
Albuguerque, New Mexico
Centact: Pamels M. Puissant
Workorder: 66197
Parmnsme NOM Sample_Qual oc Units _RPD% _REC% . Rauge Ankt Date Time
HFLC Explosives Faderal
Batch 198171
QC1200292965  LCS
1,3,5-Trinirobenzenc 1.04 0.936 ug/l o0 (B4%-110%) JLW 09/01/02 [2:54
2,4.6-Trinitrotoluene 1.04 0.982 uglL v (85%-110%)
2.4-Dinitrololeens 1.04 0.333 ug/'L B0 (78%-110%)
2,6-Dinitrotoluene 1.04 0.862 ug/L. £3  (79%-110%)
2-Amino-4 §-dinitrotoluene 1.4 0.580 v/l 9 (T7%-110%)
4-Amino-2 6-dinhrotoluene 1.04 0.792 uy'l 76 [59%-110%)
HMX ‘ 1.04 1.02 wL 99 (B6%-110%)
Nitrobenzene .04 0.716 ug/L 69 (68%-110%)
RDX 1.04 0.948 ug/l 91 (76%-110%)
Tetryl 1.04 B 0.540 ug/L 91 (73%-110%)
n-Dinitrobecozena 1.04 0.795 ug/l. 77 (16%-110%)
m=Nitrololuens 1.04 0.774 ug/i. 75 (T3I%-110%)
o-Nitrotolucae 1.04 0.784 ug/L 76 (69%-110%)
p-Nitrololuens 1.04 0.827 ug/L B0 {73%-110%)
*+ ) Zdinitrobenzane 0.519 0.423 ug/L B2  {(59%-li8%)
QC1200292366 LCSD
1.3,5-Trinitrobenzene 104 0912 ug/L 3 8% (0%-20%) 09/01/02 13:36
2 4. 6-Trinigotoluene 1.04 0.967 ug/L 2 93 ' (0%-20%)
2.4-Dinitrownluene. 104 Q.295 up/L 7 86 (0%-20%)
2,6-Dinitrotoluene 104 0942 ug/L 9 91 (0%-20%)
2-Aminc-4 S-dinitrotoluene 104 0992 ag/l. 1 95 (O%-20%)
A-Amino-2,6-dinitololucos 1.04 0.903 ap/L I3 37 (0%-24%)
HMX 1.04 0.932 ugfl 3 95 (0%-20%)
Nirobenzene 1.04 0.805 g/l 12 7% (0%-20%)
RDX 1.04 0.928 WL i 8 (0%-20%)
Tetryl 1.04 B 0940 ug/L 0 91 (O%-20%)
m-Dipitrobenzenc 1.04 0573 ug/L 9 94 0%-20%)
m-Nirrotolucne 1.04 0.863 ug/L 11 83 (0%-20%)
o-Nitrotolucoe 104 0.864 wgll 10 33 ' [0%-23%)
p-Nitrotolucne 1.04 0903 ug/L b 1) (0%-20%)
**],2-dinitrobenzene 0.519 0453 ug/L 87 (59%-118%)
QCI200292064  MB _
1,3,5-Trinifrobenzene U ND ug/L 0501402 12:12
24.6-Trinjrrotoluene u ND up’l
24-Digitrotoluene u ND ug/L
2,6-Dinitrotoluene ) ND vl
2-Amino-4,6-dinitrotoluene U ND wg/lL
4-Amino-2,6-dinisrotolucae u ND up/l
HMX U ND " og/l
Nitrobenzene U ND vg/L
RDX u ND g/l
Teuyl P 0.0818- L
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QC Summary

Workorder: 66197

Page 2of 2

Parmname NOM Sample Qual Qc Units RPD% REC% . Rauge Awlst  Date Time
HPLC Explosives Federal

‘Baich 158171

m-Dinitrobenzene u ND ug/L

m-Nirotclvene U ND gl

o-Nimetoluens U ND gL

p-NiTrowlvens ) U ND ug/L \
*1,2-dinjtrobenzene Q.519 D375 ug/L 72 (59%-115%)

Notes: ‘

RER is calculated ar the 95% confidence level (2-sigma).
The Qualifiers in this report are defined as follows:

* Recovery or BRPD vot within acceptance Himits and/or spike arnount not coanpatible with the sample or the duplicate RPD’s are not applicable where tf
Indicates analyte is a surogate compound.

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

Holding time was excesded

Estimated valae, the apalyte concontration fell above the effactive MDL and below the effective PQL '

The response between the confinmaion colunm and the primary cobumn is >40%D

The aralyte was analyzed for but not detected below this concentration. For Organic and Inorgamc apalytes the 1esult is i=ss thew the effective MDL- ]
-Presumptive evidence thel the analyte is oot present. Please see narmative for fucther informarion.

Presumplive evideace that the snalyle is not present. Please see narrative for further infromation.

Uncertain identification for gamena spectroscopy.

-
*

HMMaTw—-—mw

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 Percert Difference (RPD) obtaioed fom the sample duplicate (DUP) is evaluated against the scceptence criteria when the sumple is greater then

five times (5X) the contract reguired detection limit (RL). In cases where either the sample or duplicats value is bess than' 5X the RL. a control Limit of +/-
the RL is used m evaluate the DUP result,

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

Where the analytical method has been parformed under NELAP certification, the analysis has met all of the
requirernents of the NELAC standard unless qualified on the QC Summary.
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PCB Case Narrative
Sandia National Labs (SNLS)

SDG#66139
Method/Analysis Infermation
Procedure: Polychlorinated Biphenyls by Method 8082
Analytical Method: SWE46 8082
Prep Method: SW846 3550B
Analytical Batch Number: 197835
Prep Batch Number: 197834 -

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8082:

Sample ID Client ID
66189021 059651-002
66189022 . 059692-002
66189023 059693-002
66189024 059694-002
66189025 055695-002
66189026 059656-002
66189027 059697-002
66189028 059698-002
66189029 059699-002
66189030 059641-002
66189031 059642-002
66189032 059700-002
66189033 059701-002
66189034 059702-002
66189035 059703-002
66189036 059705-002
66189037 059706-002
66189038 059707002

SNLS SDG#66189-PCB

Page 1 of S 931



66189039 055708-002

65189040 059709-002

1200252263 PBLEO! (Method Blank)

1200292264 PBLKO1LCS (Labaratory Comrol Sample)

1200292265 : 059691-002MS (Matrix Spike)

1200252266 059691-002MSD (Matrix Spike Duplicate)
System Configuration

Chrematographic Colwmns

Column

1)

J&W1

J&wW2

J&W3

J&Wa

1&EWS

J&EWSE

Column Description

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
DB-608 Durabond statiopary phase* 30m x 0.53mm x 0. 5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase* 30m x 0,32mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
DRB-1701{14% Cyanopropyiphenyl)-methylsiloxane 30m x 0.53mm x 0.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x .33wn
DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 025mm x 0.25um
DRB-17MS(50%-Phenyl)-methylsiloxane 30mx 0.25mm x 0.25um.

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mon x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

* Durabond and DB-XLB are rademarks of J & W.

Instrument Configoration
The satmples reported in this SDG were analyzed on one or more of the following instrument systems. Instument

systems are referenced in the raw data and individual form headers by the Instrument [D designations listed below.

Instrument ID

ECD1
ECD2
ECD3
ECD4
ECDS

System Configuration Chromatographic Column

HP 6890 Series GC ECDYECD RESTEK*

HP 6890 Series GC ECD/ECD RESTEK*

HP 5890 Senes GC ECD/ECD RESTEK®*
HP 5890 Series 11 Plus GC ECD/ECD I&WS

HP 6890 Series GC ECD/ECD J&WS

HP 6890 Series GC ECD/ECD J&WS

SNLS SDG#66189-PCB
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ECDS HP 6890 Series GC ECD/ECD RESTEE*
*The columns were changed to RTX-CLPEST1 and RTX-CLPEST2.
Freparation/Analytical Method Verification

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

Calibration Information

1nitial Calibration

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

CCV Reguirements

Al calibration verification standard(s) (CVS, ICV or CCV) requirements have not been met for this SDG.

Azoclor-1016 failed acceptance criteria with & positive bias on both analytical colurmmns in the standard bracketing
the samples in this SDG. The positive bias for the analytical data is the result of instrament response increasing
after the initial calihration. AL samples were bracketed by acceptable calibration verification standards for the
compounds identified positive in the sammples. Thercfore, the non-compliance has no adverse effects on the data.

Some surrogates failed high in the standards bracketing the sapples in this SDG. However, this non-compliance has
no adverse effects on the data.

Quality Control (QC) Information

Surrogate Recoveries

All the surrogate Tecoveries were within the established acceptance criteria for this SDG.

Blapk Acceptance

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

LCS Recovery Statcment

The Laboratory Control Sample (LCS) spike recoveries for this SDG were within the established acceptance limits.
QC Sample Designation ‘

The following samples were selected for the PCB method QC:

Client Sample ID# Lahgratory Sample ID#
039691-002 66139021

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 accoptance Limits.

MSD Recovery Statement

The matrix spike duplicate recoveries for this SDG were within the established acceptance lirnits.

SNLS SDGH6189-PCB
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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 methodalogy, which assigns the date and time from sample
collection or sample receipt. Those holding times expressed in hours ere calculated in the AlphaLIMS system. Those
holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met the
specified holding time requirements.

Preparation/Analytical Method Verification

All procedures were pesformed 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 . this sample group were reprepped or reacalyzed,

Miscellantous Information

Nonconformance (NCR) Documentation
No nonconformance reports (NCRs) have been generated for this SDG.

Manual Integratons

Certain standards and QC samples may have required manual integrations to correctly position the baseline as set in
the calibration standard injections. If manual integrations were performed, copies of all manual 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 pertzining to the analysis and t¢ list any report documents generated as a result of sample
analysis or review. The following additiona} comments were required:

Acroclors 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 reteation time; as
well as quantitate relatively close between the primary and confirmation columns, as specified in SW846 method
8000. When these conditions are not met, the aroclor is reported as a non-detect on the data report. These situations
will be noted on the raw data as DMP, representing “does not match pattern”, or DNC “does not confirm".

* 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.

SNLS SDGH#6E189-PCB

Page d of §

934



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: _Jonon Ceo Date: ﬁﬁ ;/"1‘/
A L
SNLS SDG#6618%-PCB
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JPCB Case Narrative

Sandia National Labs (SNLS)
SDG#66189-1

Method/Analysis Information
Procedure: Polychlorinated Biphenyls by Method 8082
Analytical Method: SWE45 8082
Prep Method: SWB46 35508
Analytical Batch Number; 197837
Prep Barch Number: 197836

Sample Analysis

The following samples were analyzed using the analytical protoce! as established in SWB46 8082:

Sample ID Client ID
66195002 059710-002
1200292267 PBLEKDI (Mecthod Blank)
1200292268 PBLKOILCS (Laboratory Control Sample)
1200292269 059710-002MS (Matrix Spike)
1200292270 059710-002MSD (Matrix Spike Duplicate)
Sysiem Configuration

Chromatographic Columns

Column

m

J&W1

J&wW2

1&W3

I&W4

J&WS5

V&WE

Celumn Description

DB-5(5%-Phenyl)-methylsiloxanc 30m x 0.53mm x 1.5um
DB-608 Durabond stationary phase* 30m x 90.53mm x 0.5um

DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase* 30m x 0.32rom x 0.5um

DB-5(5%-Phenyl}-methylsiloxane 30m x 0.53mm x 1.5um
DB-1701{14% Cyanopropylpbenyl)-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* 3m x 0.25mm x 0.25um
DB-17MS8(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

SNLS SDGMe6189-1-PCB
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* Durabond and DB-XLRB are trademarks of J & W.

Instrument Coufiguration

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 I System Configuration Chromatographic Column
ECD1 HP 6850 Series GC ECD/ECD RESTEK*
ECD2 HP 6850 Series GC ECD/ECD RESTEK*
ECD3 HP 6890 Series GC ECD/ECD RESTEK*
ECD4 | HP 5890 Series {1 Plus GC ECD/ECD J&WS5
ECD5 HP 6890 Series GC ECD/ECD J&EWS
ECD7 HP 6890 Series GC ECD/ECD J&WS
ECDS HP 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 Operating Procedures (SOP).

Calibration Information

Initial Calibration

All initial celibration requirements have been met for this SDG.

CCV Requirements

All calibration verification standard(s) (CVS, ICV or CCV) requirements have not been met for this SDG.
Aroclor-1016 failed acceptance criteria with a positive bias on one analytical column in the standard bracketing the
sarnples 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 Centrol (QC) Information

Surrogate Recoveries

All the surtogate recoveries were within the established acceptance criteria for this SDG,

Blank Acceptance

The blank(s) analyzed with this SDG met the established acceptance criteria.
LCS Recovery Statement

The Laboratory Control Saﬁ;ple (LCS) spike reccveries for this SDG were within the established acceptance limits,

SNLS SDGH#661389-1-PCB

Page 2 of 4

985



QC Sample Designation
The following samples were selected for the PCB method QC:
Client Sample ID# Labaratory Sample ID#

059710-002 66195002
The method QC included a Meatrix Spike (MS) and Matrix Spike Duplicate (MSD).
' MS Recovery Statement
The mawix 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 cach MS and MSD were within the required acceptance hmits.

Technical Information

Holding Time Specilicaticns

GEL assigns holding times based on the associated methodology, which assigas the date and time from sample
collection or sample receipt. Those holding times expressed in hours are calculated m the Alphal IMS system. Those
holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met the
specified holding time requirements.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All sample extracts were cleaned using alumina. Additionally,
elementa) mercury was added to field sample extracts to remove high concemrations of solfur,

Sample Dilutions

None of the samiples in this SDG required any dilutions.

Samiple Re-prep/Re-analysis

None of the samples in this sample group were reprepped or reanalyzed.

Miscellaneous Information

MNoncoaformance {NCR) Documentation

No nonconformance reports (NCRs) have been generated for this SDG.

Manual Integrations

Certain standards and QC samples may have required manual integrations 1o correctly position the baseline as set in

the calibration standard injections. If manual integrations were performed, copies of sl manual integration peak
prefiles are included in the raw dare section of this PCB fraction.

SNLS SDG#55185-1-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 t the analysis and w list any report documents generated as a result of sample
analysis or review. 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 eroclor must match in pattern znd retention time; &s
well as quantitate relatively close between the primary and confirmation colurmns, as specified in SW846 method
8000, When these conditions are not met, the aroclor is reported as & nan-detect on the data seport. These situations
will be noted on the raw data as DMP, representing "does not match pattern”, or DNC "does pot confirm”.

* Where the analytical method has been performed under NELAP certification, the analysis bas met all of the
requirernents of the NELAC standard unless otherwise noted in the analytical case narcative,

Review Validation:

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

The following data validator verified {he information presented in this case narrative:
Reviewers Fweme. oo Date: iz /er”
L ¢

SNLS SPG#66189-1-PCB
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PCRB Case Narrative

Sandia National Labs (SNLS)
SDG# 66189-2

Method/Analysis Information
Procedure: Polychlorinaied Biphenyls by Method 3082
Analytical Method: SW846 8082
Prep Method: SW846 3510C
Analytical Batch Number: 197833
Prep Batch Number: 197832

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
8082:

Sample ID Client ID

66197007 059640-003

1200292257 PBLKO1{Method Blank)

1200292258 PBLkO1LCS(laboratory control Sample)
1200292261 : 059640-003MS(Matrix Spike)
1200292262 059640-003MSD(Matrix Spike Duplicate)

System Configuration

Chromatographic Colamns

Coi‘:)m Column Description

J&W1 DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um
DB-608 Durabond statiopary phase* 30m x 0.53mm x 0.5um

T&EW? DB-5(5%-Phenyl)-methylsiloxane 30m x 0.32mm x 1.0urn
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.5um

J&W3  DB-5(5%-Phenyl)-methylsiloxane 30m x 0.53mm x 1.5um

SNLS SDG#66189-2 - PCB
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DB-1701(14% Cyanopropylphenyl)-methylsiloxane 30m x 0.53mm
X 0.5um

DB-608 Durabond stationary phase* 30m x 0.53mm x .83um

.J&W4 DB-XLB*30m x 0.53mm x 1.5um |

DB-XLB* 30m x 0.25mm x 0.25um

J&WS DB 1 7MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

TEWE DB-5(5%-Phenyl)-methylsiloxane 30m x O.ZSmm x 0.25um
DRB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

Ritx-Cl Pesticides 30m x 0.25mm x 0.25um

RESTEK Lo CLPesticidesII  30m x 0.25mm x 0.20nm
* Durabond and DB-XLB are trademarks of T & 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 Colamn
ECDI HP 6890 Series GC ECD/ECD RESTEK
ECD2 HP 6890 Series GC ECD/ECD RESTEK
ECD3 HP 6890 Series GC ECD/ECD RESTEK
ECD4 HP 5890 Series 1T Plus GC ECD/ECD J&WS5
ECD5 HP 6890 Series GC ECD/ECD J&WS
ECD7? "HP 6890 Series GC ECD/ECD T&WS
ECDS8 HP 6890 Series GC ECD/ECD RESTEK

Preparation/Analvtical Method Verification

Procedures for preparation, analysis, and reporting of analytical data are docurnented 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.

SNLS SDG#66189-2 - PCB
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CVS Requirements

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

Quality Control (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 more
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 Jimits.

QC Sample Designation
The following sample was s¢lected for the PCB method QC:

Client Sample ID# Lahoratoyy Sample [D#
039640-003 66197007

The method QC included a Matrix Spike (MS3) and Matrix Spike Duplicate (MSD).

MS Recovery Statement

The matnix 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

SNLS SDG#66189-2 - PCB
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Je

time from sample collection or sampie receipt. Those holding times expressed in hours are
calculated in the Alphal.IMS system. Those bolding times expressed as days expire at midnight
on the day of expiration.

Hyolding Time Specifications

GEL assigns holding times based on the associaled methodology, which assigns the date and
time from samnple 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. All samples in this SDG met the specified holding time requirements.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. All samples underwent sulfur cleanup
procedure.

Sample Dilutions

None of the samples in this SDG were required dilutions.

Sample Re-prep/Re-analysis
None of the samples in this sample group were reprepped or reanalyzed.

Miscellaneous Information
Nonconformance (NCR) Documentation
No nonconforraance 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 cahibratton standard injfections. If mannal 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 fizld 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 well as quantitate relatively closc between
the primary and confirmation columns, as specified in SW846 method 8000. When these

SNLS SDG#66189.2 - PCB
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conditions are niot met, the arocior is reported as a non-detect on the data report. These situations
will be noted on the raw data as DMP, representing "does not match pattern”, or DNC "does not
confirm”.

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

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. 1n 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 Lo Date: 2/ f’f‘“’

SNLS SDGH66189-2 - PCB
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Client : Sandia National Laboratorics
MS-H756
P.0. Box 5800
Albuguergue, New Mexico
Contact: Pamela M. Pulssant

Workorder: 66189

OC Summary

RER is calculatad st the 95% confidence leve] (2-sigma).
The Qualificrs In this reportare defined as follows:

Recovery or %RPD not within acceptance limits andar spike amcunt not cempatitle with the sample or the duplicate ;R.PD': are not applicable where 4
Indicaezs analyte is a surrogate compound.

The analytc was found in the biank sbove the effective MDL.

Holding tima was cxceeded

Estimated value, the analyle concentration fell above the effective MDIL and below the effective PQL

The sesponse betwezn the confimmation eolumn 2nd the primary column is >40%D
The anatytc wes analyzed for but not detscted below this conctntration. For Drganic and Incrpanic analytes dhe resulr is Jess than e effective MDL. )
Presumptive evidence that the analyte is not present, Please see narrative for furdher information,

Presumplive evidence that the analtyts is aot present. Please ses narcative for forther infromation.

Uncentain identification for gamma spectroscopy.

-

1 3
a

Moo v omw

Parmname R TNOM Sample _Qual
- Semi-Volatiles-PCB Faderal
Baich 1971835
QCI1200292264 LCS
Argekor-1260 33
**domx 6.67
*¥Decachiorobiphenyl 6.67
QCI200202263 MB
Aroclor-1016 U
Aroclor-1221 U
Arcclor-1232 U
Aroclor-1242 8]
Aroclor-124% u
Aroclor-1254 U
Aroclor-1260 u
“S4cmx 6.67
_#*Decachlorobiphenyl 6.67
QCI20M292265 E516302] MS
Aruclor-1260 333 ND
=*qemx 6.67
**Decachlorabiphenyl ©67
QCI200292266 6618902 MSD
Aroclar-5250 333 WD
*4cmx 6.67
**Decachbore biphenyl 6.57
Nates:

293
5.38
574

551
572

7
538
$63

28.6
532
5.56

. Units _ RFD%

Reoort Date: September 23, 2002

Pape 1af 2

REC% _ Rawge Anlst __ Date Time

ng'kg
ugrkg

ng/kg
vg'kg

gk
uglkg
ug/kg
ug/kp
ugkg
uplkg

ng'kg
uglkg
ug/kg

ug'ky
ug/kg
ug/kE

8%
81
86

LE]
86

89
Bl

86
80

(48%-116%) MM 09/11/02 16:16
(1%-120%)
(34%-115%)

05/11/02 16:04

(31%-120%)
(34%-115%)

(36%-134%) 0911/02 16:27
(31%-120%)
(S:iﬁ%-l 153%)

'(0%-30%) a9/11/02 16:39
(3 1%-120%)
{34%%-115%)
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OC Summary

Workorder: 66189

Page 2of 2
Parmaame NOM Sample Qusl ____QC ___ Unils RPD% REC% _ Ramge Anist  Date Time

N/A indicates that spike tecovery-iirniis do not apply when sample concentration exceads spike conc. by & factor of 4 or morc.
~ 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 (SX) the contract 1equired detection limit (RL). In cases where cither the sample or duplicate value is Jass than 5X the RL, a comtrol limit of +/-
the  RL is used to evaluate the DUP result. )

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

Where the analytical method has been performed under KELAP certificalion, the analysis has met all of the
requirements of the NELAC standard unless quatified on the QC Summary,
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QC Summary

Client : Sandia National Lakoratories
MS-0756
P.G. Box 5800
Albuquerque, New Mexico
Coninet: Pamela M. Paissant

Workorder: 66197

Revort Date: September 18, 2002

Page 1of 2

Parmpame | NOM Sample Quai’ ~ QC___ Unfts RPD% REC% __ Range Anist _ Date Time
Semi-Velatiles-PCB Federal
Batch 197833
QC1200292258 1Cs
Aroclor-1260 1.00 0.760 ug/L 76 (47%-131%) GH1 09/09/0217:09
onacmy 0200 0130  uel §5  (34%-116%)
**Decachlorabiphenyl 0.200 0.149 ng/L 15 (21%-122%)
QC1200292257 MB
Aroclar-1016 u ND ve/L 09/09/02 16:57
Avackoe-1221 U ND ug/L
Arocler-1232 U ND ug/l
Arocloc- 1242 u ND ug/l
Aroclor-1248 U ND ug/L
Arocler- 1254 u ND ug/l
Aroclor-1260 u ND ug/l.
“tdemx 0.200 0.134 ug/l. 67 (34%-116%;
**Decachlorobiphenyl 0.200 Q.144 ug/l 72 (21%-122%)
QCI206292261 66197047  MS
Arocler-1260 1.00 u ND 0.650 ug/L &5 (21%2-113%) 09/09/02 1734
**dcox 0.200 0.12] ugL 60 [14%-]16%)
**Decachlorobiphenyl 0200 0.108 ug/L 54 (21%-122%)
QCI200292262 66197007 MSD
Aroclor-1260 100 U ND 0.690 wgl 6 69 (0%-300%) 09/09/02 17:46
*i4emx 0.200 0132 ug/L 1] (34%-116%)
**Decachlorobiphenyt 0200 0.0963 ug/L 48 [21%-122%)
Noles: '

RER is calculared at the 95% confidence level (2-sigma).
The Qualifiess in this repart are defined a5 follows:

* Recavery or %RPD not within acceptance limits and/or spike amount not compadble with the sample or the duplicate RPD's are not applicable where t!

*
H

Indicates aneiyte is a surrogate compound.
The analyre was found 1n the blank above the effective MDL.
Holding time was exceeded

Mo M oY

Uncertain wdentificarion for gamma spectroscopy.

Estimared vajuc, the znalyte concentration fell ebove the effective MDL and below the affactive PQL

The response between the confirmation cobwmn and the primacy column is >40%D

The apalyte was analyzed for but not detected below this concenmration. For Orgenic and Inorganic analytes the resulkt is less than the effective MDL. |
_ Fresumptive evidence that the analyte is not present. Please see namative for further information.

Presumptive evidence that the analyte is not present. Please se¢ narrative for Rurther infromation.
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QC Summary

Workorder: 66197 Page Zof 2
Parmpame __._..._.NOM _ Sample'Qual _ QC ____Unitt RPD% . REC%  Range Anist _ Date Time
N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by o factor of 4 or more.
* The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP] is evaluated against the acceptonce 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 SX the RL, a control tirit of +/-
the  RL isused to evalvate che DUP result.
For PS, PSD), and SDILT results, the valyes listeq are the measured anounes, rot 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

Report Date: September 23, 2002

Client : Sandia Nationai Laborztories Fage Lof 2
MS-8756
P.O. Box S309
AYpuquergue, New Mexica
Contact: Pamels M. FPuissant
Workarder: 66155 .
Parmpame NOM _ Sample Quai  QC___ Unis__ RPD% _REC% _ Range Aokt _ Date Time
Semnl-Volatdes-PCB Federsl \
Batch 197837
QCl200202268 LGS _
Aroclor-1260 333 304 ug/kg 91  (4B%-116%) MM 09/11/0223:22
“dcmn 6.67 6.04 ugkg 91 (31%-1209%)
**Decachlorobiphenyl 6.67 6.02 uglkg 90 (34%-i15%)
QCi200292267 MB
Aroclor- 1086 v ND ugkg 09/1J/02 23:10
Aroclor-1221 u D up/kg
Aroclor-1232 U ND ug/’kg
Atacior.1242 U ND upky
Aroclor-1248 U ND up/ky
Aroclor-1254 U ND up/kg
Aroclor-1260 d WD ug/kg
**demx 6.67 567 ug’kg 106 {31%-120%)
**Decachlorobipheny] 6.67 6.58 ug'kg 99 {34%-115%)
QCI1200252249 46195002 MS
Aroclor-1260 3133 U ND 294 ugrkg 88 (36%134%) 09/11/02 23:33
**dcmx - 6.67 6.04 5.26 vg'kg 79 (31%-120%)
*sDecachlorobiphsny! 6.67 6.0 571 up/ke 86  (34%-113%)
QC1200292270 5619500z MSD
Arcclor-1260 333 U WD 94 ug'kg 2 88 (0%-30%) 09/11/02 23:45
**4cmx £.67 6.4 5.14 ug'kg 7T (31%-120%)
=*Decachlorobiphenyl 657 6.0% 5.65 ua'kg B (34%-115%)
Notes:

RER is calculated at the 95% confidence level (2.sigma).
The Quafifiers in this pspart are defined as follows:
r

Recovery oT %RPD not within acceptance limits and/or spike amount not corapatible with the sample or the dwlicau' RPD's are not applicable wheze ¢
Indicates analytc is a surTogale compound. ‘

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

Holding time was excecded

Estimated value, (e anatyte concentration fell sbove the effective MDL and below the effecuive PQL

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

The analyte was analyzed for but not detected below this concentration. For Organic and Inorganic analytes the result is less than the effective MDL. ]
Presumptive evidence thal the analylc is not present, Please se¢ narrative for fusther information.

.
*

Presurgptive evidence Lhat the analyte is not present. Please see narrative for further infromation.

FE ST R R i «

Uncertain wdentfication for gamma spectroscopy.
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QC Summary

Workarder: 66195 Page 20f 2

Parmasrae . . NOM. Sample Qual _QC Units RPD% . RECY  Range Anlst __ Date Time
N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone. by 8 facter of 4 or niore.
A The Relative Percent Difference {(RPD) obtained from the sample duplicate (DUP) is cvaluated 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 SX the RL, o control limit of +/-
the RL is vsed to evaluate the DUP result .
For PS, PSD, end SDTLT results, the values listed are the measured amounts, not final concentrations

Where the analytical method has been performed under NELAP certification, the analysts has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Inorganic Case Narrative for
Sandia National Laboratory
SDG# 66189
The following samples were prepared and analyzed using the methods referenced in the
“Method/ Analysis Information™ section of this narrative:

Sample 1D Client ID
66189021 059691-002
66189022 059692002
66189023 055693-002
66189024 059694-002
66189025 059695002
66189026  059696-002
66189027 059697002
66189028 059698-002
66185029 059699-002
66189030 059641002
66189031 059542002
66189032 059700-002
66185033 059701-002
66189034 059702-002
66189035 05970:3-002
66189036 -059705-002
66189037 059706-002
66189038 059707-002
665189039 059708002
66185040 059709-002
1200291976 Method Blank (MB) ICP-197718/197717
1200291980 Laboratory Control Sample (LCS)
1200291978 059691-002L (66189021) Serial Dilution (SD)
1200291977 059691-002D (66189021) Sample Duplicate (DUP)
1200291979 059691-002S (66189021) Marrix Spike (MS)
1200292097 Method Blank (MB) CVAA-197762/197761
1200292100 Labaratory Control Sample (LCS)
1200292098 059691-002D (66189021) Sample Duplicate (DUP)
1200292099 059691-0025 (66189021) Matrix Spike (MS)
Method/A palysis Informoation:
Anpalytical Batch #: 197718, 197762
Prep Batch #: 197717, 197761
Standard Operating Procedure: GL-MA-E-013 REV.6; GL-MA-E-010 REV.10
Ansglytical Method: SW846 6010B; SW846 7471 A
Prep Method: SW846 3050B; SW846 7471A
System Configuration

The ICP analysis was performed oo a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission spectrometer. The instrurnent is equipped with a Meinhardt nebulizer, cyclonic
spray chamber, and yttrium internal standard. QOperating 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

uplake 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 2 cold vapor atomic absorption spectrometer set
to detect mercury at a wavelength of 254 um. Sample introduction through the flow injection system is
performed via a peristaltic pump 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.

ibratio ati

Initial Calibration

Instrumnent calibrations are conducted using mcthod and instrument manufacturer’s specifications. All
initial calibration requirements have been met for this analysis.

CRDL Requirements
All CRDL standards met the referenced advisory control limits.

Continuing Calibration {CCY) Requirements
All CCV standards associated with samples from this SDG met the established recovery acceptance
criteria.

Continuing Calibration Blanks (CCB) Requirements '
All continuing calibradon blanks (CCB} associated with samples from this SDG met the established
accepiance criteria.

ICSA/ICSAB Requirements

All interference check standard (ICSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.

nality Control {QC) Information:

Methad Blank Acceptance

The preparation blanks analyzéd with this SDG did net contain 2nalytes of i interest at concentrations
grealer than the required detection limits (RDL).

L.CS/L.CSD Recovery Statement
Al LCS spike recoveries for this SDG were w1th1n the established acceptance limits.

QC Sample Designation
Sample 459691002 (66189021} was designated as the quality control sarople for ICP and the CVAA

batches. Each batch included a sample duplicate (DUP) and a matrix spike (MS). The ICP batch
included a serial dilntion {(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 ¢lements met the established
acceptance limits for percent recovery.

RPD Statement

The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the
acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detection
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limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a cantrol limit
of +/- the RDL is used to evaluate the DUP results. All 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

clement concentrations that are at [east S0X the instrument detection limit (IDL) for ICP analyses are
applicable for seria! dilution assessment. All applicable analytes met the acceptance criteria.

Technical Information:

Holding Time Specifications
All samples were analyzed within the specified holding times.

Sample Dilutions ) }
Dilutions arg 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
the instruments. The samples were diluted the standard 2x for soils an the ICP. No dilutions were
required for the CVAA apalysis otber than the 5x dilution for the LCS.

Miscellaneous Information:

NCR Documentation

Nonconformance repors are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents. No NCR's were issued for this SDG.

Additional Comments

The additional comments 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/Vulidation:
GEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

Reviewer: QQQ;,;'@:L{ ﬁ:, 2

Date: ﬂ[l @[ R
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Inorganic Case Narrative for
Sandia National Laboratory
SDG# 66189-1
Sample Analysis:
The following saraples were prepared and analyzed using the methods referenced in the
“Method/Analysis Information” section of this parrative:

Sample ID  Client ID

66195002 059710-002

1200294757 Method Blank (MB) ICP-199132/199131
1200294761  Laboratory Control Sample (LCS)

1200204759  059710-002L (66195002) Serial Dilution (SD)
1200294758  059710-002D (66195002) Sample Duplicate {(DUF)
1200294760  059710-002S (66195002) Matrix Spike (MS)
1200295327 Method Blank (MB) CYAA-199386/199385
1200295330 Laboratory Control Sample (LCS)

1200295328  059710-002D (66195002) Sample Duplicate (DUP)
1200295329  059710-002S (66195002) Matrix Spike (MS)

Method/Analysis Information:

Analytical Batch #: 199132, 199386
Prep Batch #: 199131, 199385
Standard Operating Procedure: GL-MA-E-013 REV.6; GL-MA-E-010 REV.10
Analytical Method: SWB846 6010B; SW346 7471A
Prep Method: SW246 3050B; SW846 1471A
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 a Meinharde nebulizer, cyclonic
spray chamber, and yttrium internal standard. Operating conditions far the Trace ICP are set at a power
level of 950 watts, The instrument has a peristaltic 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
setdng of 26 PSI for the nebulizer.

Mercury analysis was perforined on a Perkin-Elmer Flow Injection Mercury System (FIMS-400)
automated mercury analyzer. The instrument consists of a cold vapor atomic absorption spectrometer sct
1o detect mercury at a wavelength of 254 nm.  Sample introduction through the flow injection system is
performed via a peristaltic pump at'9 ml/min and nitrogen carrier gas rate of S L/min.

Sample Preparation
All samptes 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 this analysis.

CRDL Requirements
AN CRDL standards met the referenced advisory control limits.
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Continuning Calibration (CCV) Requirements
All CCV standards associated with samples from this SDG met the established recovery acceptance
criteria.

Contipuing Calibration Blanks (CCB) Requirements
Al continuing calibration blanks (CCB) associated with samples from this SDG met the established
accaptance criteria.

1CSA/ICSAB Requirements
All interference check standard (ICSA and ICSAB) elements associated with 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 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 ihe quality control sample for ICP and the CVAA

batches. Each batch included a sample duplicate (DUP) end 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 thap 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) obtaired from the sarple duphcatc (DUP} is cvaluated against the
acreptance criteria of 20% when the sample is greater than five times (5X) the cantract required delection
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 resulis. All applicable elements met the DUP acceptance
criteria, with the exception of barium, as indicated by the “*” qualifier.

Serial Difution % Difference Statement

The serial dilution is used to assess interference caunsed 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 acceptance criteria.

Technical Information:

Holding Time Specifications
All samples were analyzed within the specified holding times.

Sample Dilutions
Dilutions are performed to minimize matrix interference resulting from elevated mineral element
concentrations and/or to bring over range target analyte concentrations into the linear calibration range of
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the instruments. The samples were diluted the standard 2x for 50ils on the ICP. No dilutions were
required for the CVAA analysis other than the 5x dilution for the LCS.

i\’.[iscel]aneous Information:

NCR Documentation
Nonconformance reports are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents, No NCR's were issued for this SDG.

Additional Comments .

The additional comments 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. Additicnal comments were not required for this SDG.

Review/Validation:
GEL requires all analytical data to be verified by a qualified data validator.
The following data validator verified the data presented in this SDG:

- i
Reviewer; _{ IQL' g}[ﬁjl . Q

Date: afa3fe
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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 ID Client ID

66197011 055640-007

1200293696  Method Blank (MB) CVAA-198713/198712
1200293692  Laboratory Control Sample (LCS)

1200293697  (059554-009D (66218007) Sample Duplicate (DUP}
1200293698  059554-0098 (66218007) Matrix Spike (MS}
1200296652  Method Blank (MB) ICP-199969/199968
1200296656  Laboratory Control Sample (LCS)

1200296654  059772-005L. (66619010) Serial Dilution (SD)
1200296653  059772-005D (66619010) Sample Duplicate (DUP)
1200296655  059772-005S (66619010) Matrix Spike (MS)

Method/Analysis Information:
Analytical Batch #: 198713, 199969
Prep Baich #: 198712, 199968
Analytical Method: SW846 60108, SW846 T470A
Prep Method: SWB46 30058, SW846 T470A

Standard Operating Procedure: GL-MA-E-013 REV.6, GL-MA-E-010 REV.10

System Configuration

The ICP analysis was performed on a Thermo Jarrell Ash 61E Trace axial-viewing inductively coupled
plasma atomic emission specirometer. The instrument is equipped with a Meinhards nebulizer, cyclonic
spray chambet, and yttrium internal standard, Operating conditions for the Trace ICP are sct 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 set
to detect mercury at a wavelength of 254 nm. Sample introduction through the flow injection system is
performed via a peristaltic pump at 9 ml/min and nitrogen carrier gas rate of 5 L/min,

Sample Preparation
All sapiples 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 requiretnents have been met for the analyses.

CRDL Requirements

All element recoveries in the CRDL standards met the advisory control limits (70% - 130).
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ICSA/ICSAB Requirements
All imterference check standard (JCSA and ICSAB) elements associated with this SDG met the
established acceptance criteria.

Continuing Calibration (CCV) Requirements
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks (CCB) bracketing samples from this SDG met the established
acceptance critetia.

nali ntrot Information:
Method Blank Acceptance
The preparation blanks analyzed with this SDG did not contain analytes of interest at concentrations
greater than the client required detection limits (CRDL).

LCS Recovery Statement
AILLCS 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 in the ICP barch.

MS Recovery Statement

The percent recoveries (%R) cbtained 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 ceses where either the sample or duplicate value is less than 5X the RDL, a control limit

of +/~ the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance
criteria.

Serial Dilution % Difference Statement

The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw
elemnent concentrations that are at least S0X the IDL for ICP analyses are applicable for serial dilution
assessment. All applicable analytes met the acceptance criteria.

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

Sample Dilutions

Dilutions are performed to minimize matrix mtcrfercuces (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 instraments. No dilutions were necessary.
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Miscellaneous Information:
NCR Documentation

Nonconformance reports (NCR) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents. No NCR was generated with this SDG.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis and to list any report documents generated as a result
of sample analysis or review. Additional comments were not required for this SDG,

iew/Validation:
GEL requires all analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:
Reviewer: M

Date: Aicha
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QC Summary

Rewort Date: September 16, 2002

Client : Sandia National Lahoratories m‘ Lof 2
MS-0756
P.0. Box 5800
Albuquerque, New Mexico
Contact: Pamela M. Pulssant
Workorder: 66139 .
Pananame NGM Sample _Qual QC Usts RPD% REC%  Ramge Anist _ Date Time
Metuis Analysis-ICF Feders] '
Baich 197718
QC120028157 65185021 DUP )
ATienic 4353 4.16 mg/kg E 0%-20%) RMJ 09/090Z 21:57
Barium 157 167 mghkg 6 ©%-20%)
Cadenivm 0.080% I §.082 mgkg NA* {+/-0.490)
Chromium 103 B 107  mghy 4 C (0%-20%)
Lead 6.15 6.10 me'kg 1 i (0%-20%)
Selenium 0.309 1 0.182 ngksy NA A {+/-0490)
Silver ND VU ND mgksg NA [+/-0.490)
QC1200291980 LCS '
Arsenic 132 144 mg'kg 109 (74%-126%) 09/00/02 21:40.
Barium 781 §28 wglkg 106 (77%~123%)
Cadmium S5 565 . mpke 4 (T7%-123%)
Chromium 142 B 160 ngkg 113 (80%-120%)
Lead 529 58.4 mg'kg 1o (75%-125%)
Séienium 509 700, mg'ky IS (71%-129%)
Silver 125 154 mgkg 123 {52%-148%)
QC1200291916 MB
Arseaic v ND mgkg 090902 2104 .
Burium u ND mgkg
Cadmjum u ND  mghkg
Chromium J 0.202 mgkg
Lead u ND mgrkg
Seleajum u ND mg'kg
Siiver u ND mg/kg
QCI200291579 66189021 MS
Arsenic 245 4.53 293 mgikg 101 (715%-123%) 02/09/02 22:03
Barium 245 15T 195 mg/kg NIA  (15%-125%)
Cadmium 245 0.0801 249  mghkg 100 (75%-125%)
Chromivm 245 w3 B 372 mg/kg 110 {75%-125%)
Lead 243 6.16 315 mg'kg 103 [75%-125%:)
Seleniwm 245 0.309 240 mg/kg 97  (75%-125%)
Silver 245 ND 26.2 mg'kg 17 (715%-125%)
QC12002%1978 56189021 SDILT
Arsenic 457 B.51 g/l 592 9/09/02 21:51 *
Barium 1590 305 vl 384
Cadminm, 0800 U ND wg/l, NA
Chromiom 104 B 209 ug/, 023
Lead 622 112 ug. 102
Sclenjum 3.13 u ND ug/l, A
Silver ND U ND vg/l. N/A
Metaly Analysis-Mercury Federnl
Batch 197762

QCL200292098 66189021 DUP
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QC Summary

Workorder: 65189

Page 20f 2
Parmname NOM Sumple Qual QC Units  RFD% REC% Range Anist  Date Time
Metaks AnalysisMercury Federsl
Baich 197762
Metcury U ND ] 0.04104 mghkg NA (+/-0.00984) NOR1 09/13/0Z 11:53.
QCl200202100  LCS
Mercury 450 428 mg/kg 95 (68%-132%) 09/13/02 11:49 .
QC120029205T MB ’
Mercary v ND mgke - R 09713402 11:47 |
QC1200292089 65189021 MS
Marcury 0.0835 U ND 0.0892 mg/kg 100 (75%-125%) 09/13/02 11:55 .
Notes:

RER is calculatzd at the 95% confidence level (2-5igma).
The Qualifiers in this report arc defined as follows:

)
#*

Indicates analyte is a surrogate compotnd.
The analyte was found in the biank above the effective MDL.
Holding time was exceeded

The response between the confinnation column and the primary colump is >40%D

“exaow-x4guow

Uncertain identificatioe for gamma spactroscopy.

Estimated value, the analyte concentraticn felt above the effective MDL and below tbe effective PQL

Recavery or %RPD not within acceptance Himits and/or spike amount got corapatible with the sample or the duplicate RPD's are not applicable whers t

The analyic was analyzed for but not detected below this concentration. For Organic and Ingrganic analytes the result is less then the effective MDL. 1
Presumptive evidence that the analyte is not present. Please ces namative for furtbor information,
Presumptive cvidence that the analyts is not present. Flease see narrative for furthar infromarion.

N/A indicales that spike recovery limits do not apply when sample concentration exceeds spike conc. by & factor of 4 or more.
* The Relative Percent Difference (RPD) oblained from the sarmple duplicate (DUF) is ovaluated against the acceptence criteria when the sampié i9 greater than

five times (5X) the contract required detection limit (RL). In cases where ¢ither the s
the  RLisused o evaluate the DUP result

For P§, PSD, and SDILT results, the values Listed are the measured amounts, not final concentrations.

ampie or duplicate value is less than'5X the RL. a control limit of +-

‘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 Sumipary.
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QC Summary

QC1200293697 €6218007 DUP

Client Sandia National Labaratories Report Date: s:‘!:? bar 17, 3003
MS-0756
P.O. Box 5800
Albuquerque, New Mexico
Contact: Pamela M. Paitsamt
Workorder: 66197
Farmname NOM Sample  Qaal QC Units RPD% REC% Range Anlst Date Time
Metals Analysis-ICP Fedecul
Bazh 199069
QCI200296657 66619010 DIP
Arsenic 0.00712 0.00723 mg/L 14 - (H-0.005) RMI  09/1&/02 18:34 -
Bariwn B 00102 B 0.00987 mg/L 3~ {+-0.005;
Cadmium I 0.000843 1 0.600846 mgl. NA» (+/-0.005)
" Chromium BI 000353 RJ 0.00393 mgl. N/A * {+/-0.D05)
Lend . B) 000272 B) 0.0019 mg/l N/A A (44-0.005)
Selenium u ND U ND mgl. NA {+/-0.005)
Silver BU ND BU ND mg/l. N/A (+-0.005)
QC1 200296656 1cs
Arsenic 0.500 0529 mg/l 106  (BO%-120%) 09/16/02 17:58-
Barium 0.500 B 0522 Tog/L 104 (80%-120%)
Cadmivm 0.500 a.529 g/l 106 (80%-120%)
Chromium 0.500 B 0,525 mg/l 105 (80%-120%)
Lead 0.500 B D532 mg/L 106 (30%-120%)
Selenium 0.500 - 0537 mg/L 105 (BO%-120%)
Silver 0.500 B 0511 mgiL 104 (BO%-120%)
QC1200296652 MB
Arsenic L4 ND mg/lL 09/16/02 17:52-
Bariam I 0.Doazs mg/L
Cadmium u ND mg/L
Chromiom 5 0.000867 ngl
Lead 5 000259 mg/L
Selenivm u ND mg/L
Silver 1 0.0008S mgiL
QCI200296655 66519010 MS
Arsenic 0.500 0.00712 0524 mg/L 103 (7T5%-125%) 09716/02 18:40 .
Barium 0.500 B 0.0102 B 0.524 mglL 103 (7T5%-125%)
Cadmivm 0500 1 0000843 0.512 mg/L 102 (75%-125%)
Chromivra 0500 BRI 000353 B 0.518 mg/L 103 {75%-125%)
Lead 0500 BJ 0.00272 B 0.515 . mg/L 102 (75%-125%)
Selenum 0.500 v ND 0.511 mg/L 102 (7T5%-125%)
Silver 0.500 BU ND B G512 mg/L. 102 (75%-125%)
QC1200296654 66615010 SDILT ;
Arsenic 7.12 u ND wg/l NA 05/16/02 18:28 -
Berium B 102 Bl 1.87 ug/l 817
Cadmium 5 0843 U ND ug. NA
Chromium BJ 353 BJ 114 . ug/l. 611
Lead BJ 272 BI 2.69 ug/l 395
Seleniumm u ND U ND ugll. N/A
Silver BU ND BU ND wgl. N4
Metals Analysh-Mercury Feders!
Batch 193713
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QC Summary

Workorder:  §6197

Page 20f 2 -

Parmnmne NOM Sample  Qual QcC Units RPD% REC% Range Anlst Date Time

Metals Amalysis-Mercury Federal

Dach 198713

Mercury U ND U ND mpl, NA (+/-0.0002) NOR1  09/05/02 17:17 .
QC1260293699 LCS

Mercury 0.002 0.0021 mg/L 105 (B0%-120%) 09/05/02 17:11
QC1200293696  MB

Mercory u ND mg/L 09/05/02 17:09 -
QCI0293698 66218007 MS

Mercury 0.002 4 ND 0.00217 mg/L 108 (73%-125%) 09/05/02 17:19

Nates:

RER js calculated at the 95% confidence level {2-sigma).
The Qualifiers in this report are defined a3 follows:

*  Recovery or %RPD not within acceptance limits and/or spike amount not compatible with the sample or the doplicate RPD's are not applicable where o
Indicaies analyte is 8 surrogats compovnd.

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

Holding time was éxceeded

Estimated value, the analyts concantration fell sbove the effective MDL and below the effective PQL

The sesponse berween the coafinmation columm and the primary column is >40%D

The analyte was analyzed for bt not detected below this concentration. For Organic and Inorganic analytes the result is Jass than the effective MDL. ]
Presuraplive evidence that the analyte is not present, Please see narrative for further information.

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

Uncertain identification for gamina spectrascopy.

WAoo w

N/A indicates that spike recovery limits do ot apply when sample concentration exceeds spike conc. by 1 factor of 4 or more.

A The Relative Percart Differcace (RPD) obtiined from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is preater than
five times (5X) the coptract required detection limit (RL). In cases where ither the sampie or duplicate valoe is less thon 5X the RL, a control limit of +/-

the  RL is used 1o evaluate the DUP resoli

For P§, PSD, and SPILT results, the values listed are the meesured amounts, not final concentrations.

Where the analytical method has been performed under NELAF 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 Recort Date: September 19, 2002
Client : Ssadia Natienal Laboratories ' Page 1of 2
MS-0758
P.O. Box 5800
Albuguergus, New Mexico
Contact: Pameis M. Puissant
Workorder:  6§19%
Parmname NOM Sample Qual ~ QC Lnits RFD% REC% Range Aunlst  Date Time
Metals Analyeis ICP Federal ‘
Bach 159132
QC1200294758 66195002 DUP
Arsenic 259 2.54 mgkg 2 © {0%-20%) BAS 09/06/02 02:59
Barium 182 105 mg/kg 54 (0%-20%)
Cadmium ] 0.108- J - G131 mg/kg N/A 4 (+/=-0500}
Chromivm 6.38 6.34 mplkg i (0%-20%)
Lead 344 351 mgfkg 2 (0%-20%)
Selenium U ND U ND mpkg NA (+/-0.500)
Silver u ND U ND mpkg NA (+/0.500) -
QC1200294761 ICs
Arzenic 132 135 mg/kg 102 (74%-126%) 09/06/02 02:41
Bagimm 781 792 mg/kg 108 (7T7%-123%)
Cadmium 515 528 mg/kg 102 (M7%-123%)
Chromium 142 148 mg'kg 14 (80%-120%)
Lead 529 523 mgkg 9 (75%-125%)
Selenium 0.9 656 mg'kg 108 (71%-125%)
Silver 125 135 mg'kg 108 (52%-14B%)
QC1200294757 MB
Arsenic v ND  mghg 09/06/02 02:34
Barivn U ND mg/kg
Cadminm U ND mg'kg
Chrominm u Nb mg/kg
Lead o ND mgfkg
Selenium U ND mg'kg
Silver U ND mp'kg
QCI200254750 66195002 MS i .
Atsehic 248 . 259 26.0 mgikg 95  (75%-125%) 05/05/02 03:06
Bariom 24.8 183 200 mgtkg NA  (75%-125%)
Cadmium 248 I 0.108 3.2 mg/kg 94 (73%-125%)
Chrominm 248 638 311 mgae 100 (75%-125%)
Lead 24.8 344 26,9 mg/kp o5 (I5%-125%)
Selenigm 248 u ND 228 mgfkg 92 (I%-125%)
Sitver 248 U ND 242 mg/keg 98 (75%-125%)
QU1200294753 66195002 SDILT
Arsenic 6.4 ] 333 w/L 277 09/06/02 02:53
Barvm 1860 375 ug/l-  .654
Cadmiumn ] L u ND gl N/A
Chrorium 65.1 135 wgL 331
Lead aso §.45% wg/L 795
Selenium u ND U ND uwpll NA
Silver u XD U ND wi NA
Metals Analysis-Mrercury Federal
Haich 199386

. QCI1200295328 66195002 DUP

P
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QC Summary

Workorder: 66195

Page 2of 2

Parmuname NOM Sample  Qual Qc Units RPD% REC% . ng.t Anlst Date Time

Metals Analysis-Mercury Federsl

Bach 199386

Mescury J 000106 U ND mgky NA (+/-0.00008) NOR1  09/12402 11:24
QC1200295330 LCs .

Mercury 4.50 ‘ 354  mgkg 79 (58%-132%) 05/12/02 11:20
QCI200295327 MB

Mercury u ND me/kg 05/124)2 11:18
QCI20029532% 86195002 MS

Mercory 0.0984 L 0.00106 0.104 mg/kg 104 (79%-125%) 09/12%2 11:26

Notes:

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

»

»*
*

Indi-mes analyte i a sorrogate compound.

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

Holding time was excecded

Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL
The response between the confirmation coluinn and the primary column is >40%D

Presurmptive evidence that the analyte is not present. Pleasc sce namrative for further information.
Presumptive cvidence that the analyte i3 not present. Please sce narative far further infromation,
Uncertain identification for gamma specanscopy.

LT B = R

Recovery or %RPD ot within acceptance limits and/or spike amouat not compatibie with the sample or the duplicate RFD's arc not applicable where §

The analyts was analyzed for but not deteciced below this concentration. For Oigenic and Inorgamic analytes the result is less than the effective MDL. 1

N/A indicatzs that spike recovery limits do not apply when sample concentration ¢xceeds spike canc. by a factor of 4 or mose.
* The Relative Percent Difference (RPD) obtained from the sample duplicaie (DUP) is evaluated against the accepteace criterie when the sampie is greater than
five vimes (5X) the contract required detecnon limit (RL). Tn cases where either the sample ar duplicate valuc is less than SX the R., a control limit of +/-

the RL is used 10 evgluate the DUP resuit
Far PS, PSD, and SDILT results, the values lisicd are the yoeasured amonnts, pot fing! copcentrations.

Where the analytical method has been performed under NELAF certification, the analysis has met ail of the

requirements of the NELAC standard unless qualified on the QC Summary.
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General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 66189

Method/Analysis Information

Procedure:

Analytical Method:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analvsis

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

O012A:;

Sample ID
66189021
66185022
66189023
66189024
66189025
66189026
66189027
66189028
66189029
66189030
66185031
66189032
66189033

Total Cyanide
SWE46 5012A
SWg46 QOIOB Prep
197853

197852

Client ID

059691-002
059692-002
059693-002
059694-002
059695-002
0596%6-002
059697-002
059698-002
059699-002
05964i -002
059642-002
059700-002
059701-002
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66139034 059702-002

66189035 059703-002
66189036 059705-002
66189037 055706-002
66189038 055707-002
66189039 059708-002
66189040 059709-002
1200292306 ~ MB for batch 197852
1200292307 DUP of 66189028
1200292308 DUP of 66189029
1200292309 MS of 66189028
1200292310 MS of 66189029
1200292311 LCS for batch 197852
1200292312 L.CS for batch 197852
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification
The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory docurments listed
in this "Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Lachat QuickChem FIA+

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration venfication standards were within the required limits.
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Quality Control (QC) Information:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
limits. ,

Laboratory Control Sample Recovery

The recoveries for the laboratory 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 RPDs are not applicable.

Technical Information;

GEL assigns holding times based on the datc and time of sample collection. Those holding times
expressed in hours are calculated in the 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 tirae 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 Mcthod:

Prep Method:

Analytical Batch Number:

Prep Batch Number:

Sample Analysis

Hexavalent Chromium
SW846 7196A

SW846 3060A

198031

198030

The following samples were analyzed using the analytical protocol as established in SW§46

7196A:

Sample ID
66189021
66189022
66189023
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
055698-002
059699-002
059641-002
059642-002
059700-002
059701-002
059702-002
059703-002
MB for batch 198031
DUP of 66189021

1200



1200292713 DUP of 66189029
1200292714 MS of 66189021
1200292715 MS of 66189029
1200292716 LCS for batch 198031

SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlied 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 hstcd
in this "Method/Analysis Information" section.

Calibration Information:

The instrument ased 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.

Qualitv 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 sampie 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 thar 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 halding times
expressed as days expire at midnight oo the day of expiration.

Holding Times

. All saroples 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.

Miscellagedus Information:

Nonconformance Reports

No Nonconformance Reports (NCR) were 1equired for any of the sarnples 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
SW846 7196A

SW846 3060A

198034

198032

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

T196A:

Sample ID
66189036
66189037
66185038
66189039
66189040
1200252717
1200292718
1200292719
1200292720

SOP Reference

Client ID
059705-002
059706-002
059707-002
059708-002
059709-002

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 narrative has been analyzed in accordance with GL-GC-E-0)44 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.

1203



Calibration Information:

The instrument used in this analysis was the following: Milton Roy Spectrophotometer 200

Imitial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Control (QC) Information:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
limits. :
Laboratory Control Sample Recovery

The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 66189036.

Sample Spike Recovery
The matrix spike for sample 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 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.

Additional Comments
Sample 66189040 was turbid (medium brown color).

Comments

* Where the analytical method has been performed under NELAP certification, the analysis has
et 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 upen completion
of the data package.

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

Reviewer: Q 4‘6—\‘) Date: ‘?#lq/&

1205



General Chemistry Narrative
Sandia National Labs (SNLS)
SDG 66189-1

Method/Analysis Information

Procedure:

Analytica] Method:

Prep Method:

Analytical Batch Numbet:
Prep Batch Number:

Sample Analysis

Hexavalent Chromium
SW846 7196A

SW846 3060A

198034

198032

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

7196A:
Sample ID
66195002
1200292717
1200292718
1200292719
1200292720

SOP Reference

Client ID
059710-002

MB for batch 198034
DUPF 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 narrative has been analyzed in accordance with GL-GC-E-044 REV 4.

Preparation/Anajytical 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: Miltan Roy Spectrophotometer 200

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Contrel (QC) Information:

Blank Acceptance

The method and calibration blanks associated with this data were within the required acceptance
limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Coatrol: 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 Relative Percent Difference between the sampie and duphcate 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: SW846 9012A
Prep Method: - SWg46 9010B Prep

Analytical Batch Number: 198863
Prep Batch Number: 198862

Sample Ana!xsis

The following samples were analyzed using the analytical protocol as established in SW846
9012A: _

Sample ID Client ID
66195002 055710-002
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 data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Apalytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. end 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 wezre within the required hrmrs

Quality Control (QC) Information:

Blank Acceptance
The method and calibration blanks associated with this data were within the required acceptance
limits.

Laboratory Contro] Sample Recovery
The recoveries for the laboratory control samples were within the required acceptance limits. The
solid LCS (1200294122) was within manufacturer’s limits.

Quality Control
The following SNLS sample was designated for Quality Control: 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 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/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;

Nonconformance Reports

No Nonconformance Reports (NCR) werte 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 reQuircs 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:

S

Reviewer: (6_% Date: 9 T/ 20'1" Z
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General Chemistry Narrative

Sandia National Labs (SNLS)
SDG 66189-2
Method/Analysis Information
Procedure: Hexavalent Chromium
Analytical Method: | SW846 T196A

Analytical Batch Number: 197692

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
TI96A:;

Sample ID Client TD

66197010 059640-006

1200261915 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 beern 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 instrurent used in this analysis was the following: Milton Roy Spectrophotometer 200
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Initial Calibration
The instrament was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Control (QC) Information:

Blank Acceptance :

The method and calibration blanks associated with this data were within the required acceptance
limits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control
The following sample was designated for Quality Control: 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
Quantitation Limit (PQL); therefore, the RPD is not applicable.

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the Alphalims system by hours. Those holding times
expressed as days expire at midnight on the day of expiration.

Holding Times
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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Method/Analysis Information

Procedure: Total Cyanide
Analytical Method: : SWa46 9012A
Prep Method: SW846 9010B Prep

Analytical Batch Number: 199201
Prep Batch Number: 199200

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846
9012A:

Sample ID Client ID

66197009 055640-005

1200294945 MB for batch 199201

1200294946 LCS for batch 199201

1200294947 DUP of 66197009

1200294948 MS 6f 66197009
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 namrative 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 1esearch and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information™ section.

Calibration Information:

The instrument used in this analysis was the following: Lachat QuickChem FIA+

Initial Calibration
The instrument was properly calibrated.
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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 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: 66197009,

Sample Spike Recovery
The spike recovery for this sample set was within the required acceptance limits.

Sample Duplicate Acceptance
The values for the sample and duplicate for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPD is not applicable.

Technical Information:

GEL 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 reguired dilutions.
Miscellaneous Information:

Nonconformance Reports

No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis.
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Comments
* Where the analytical method has been performed under NELAP certification, the analysis has

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

Review Validation:

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

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

— , . ‘
Reviewer: Q // 2_> Date: ﬁ;/!},/ﬂ—
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! \ Baich . 198031

QC Su‘mman Revort Date: September 20, 2002
Clicnt : Sundia National Laburatories Page I of 2
MS-#756
P.0. Box 5300
Albugquerque, New Mexico
Contact: Pamela M, Paissant -

Workorder:  §5189

Parmnsme ; NOM Sample Qual QC Uity RPD%_REC% _ Range Anisi  Dais Time
Rapid Flew Analysis Federnl
Baich 197853

Q1200192307 6618028 DUP

Cyanide, Tatal ¥ DOE6S U ND mp/kp  N/A A < (+-0.250) ADF 08/30/02 12:15
QCL200292308 66135029 DUP

Cyanide, Tota) I 0.048 I 0.0445 mgkg NA ~ (+/-0.208) 0873002 12:17
QCI2002923 11 LCs

Cyanide, Total 250 2.67 mg/kg 107 (81%-125%) 08/30/02 1203
QC1200292312 LCS

Cysnide, Total m n nglkg 134%  (8I%-125%) 0B/30/02 12:06
QCI200292306  Mb

Cyaride, Totl U ND  mghg 08/730/02 12:07
QCI00292309 65189028 M
Cyanide, Total a7 g 0.0669 462 wmphg 109 (55%-145%) 08/30/02 12:15
QCI200292310 66189029 MS

Cyanide, Total - 453 T 0.04% .07 mg'kg 110 (55%-145%) 08/30/02 12:18
Spectrometric Amalysis Fedaral

‘ QCIA0Z92712 66189021 DUP
Hexavalent Chromium u

QCI200292713 66189029 DUP

|
Hexavalent Chyomium U ND mghkg NA {+-0.0948)
QCIZ0292716 LGS

Hexavalent Chromium 1.00 0.390 mgikg 8% (72%-121%)
QC120029271) MB

Hexavaleot Ctwomnim U ND mgkg
QC1200292714 66189021 MS

Hexavalent Chromium 0.900 u ND 0.756 mglkg B4 (49%-130%)
QC1200292715 66189029 M5

Hexavalent Chromium 0.583 u ND 0.816 mgkg B3 (49%-130%)
Batch 198034
QCIZ00252718 66139036 DUP

 Hexavalent Chromium 1 4.0713 I 0.0741 mykg  N/A » (+/-0.0927) BEP1 09/03/02 09:09
QC1200282720 LGS ‘

Hexavalcat Chrornium 0.941 0819  mekg 87 (12%-121%)
QC1200287717 MB

Hexavalent Chromiom u ND mg'kg
QCI200297719 56189036 MS

Hexavalent Chromiom 0.578 ] 00713 0.792 mgkg 74 (4P%-130%)

RER s calcolated a1 the 95% confidence level (2-sigma),
The Qualifiers in this raport arc defined as follows:
* Recovery or ®RPD not within acceptance limits and/or spike amonnt not compatible with the sample or the duplicate RPD's are not applicable where 1)
Indicawes analyts is o surrogate cottpound.
B The analyle was found in the biagk above the effective MDL.

&
5

mpfkg A (+1-0.0949) BEP1 0910302 09:00

3

=

372



QC Summary

Workorder: 56189

Page 20of 2
Parmname NOM Swmple_Qual Qc UnitsRPD% REC% _ Range Aulst _ Dute Time

Holding time was exceedad

Estimared valae, the analyte concentration fell above the effective MDL and below the effective PQL

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

The analyte was analyzed for but not detected below this concentration. For Orgamic and Inorganic analytes the mult is jess thao the effective MDL. )
Presumptive cvidence that the analyte is not preseat. Please see narrative for firther information.

Presumptive ¢vidence that the apalyte is not present. Please sco narrstive for further infromation.

Uncenain identification for gammmsa Specwoscopy.

R = - -

N/A indicates that spike recovery Lmits do not apply when sample concentration excoeds spike conc. by a factor of 4 or more:
* The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the scoeptence criteria when the sample is greater than

five times (5X) the conlract required detection limit (RL). In cases where either tbe sample or duplicate valuc is iess thanSX the RL, @ controt limit of +/-
the RL is used to evaluate the DUP result

For PS, PSD, apd SDILT results, the values listed are the measured arsouncs, not final concentrations.

‘Wherz the analytical method has been performed under NELAP certification, the anelysis has met all of the
requicernents of the NELAC standard ualess qualified on the QC Sammary.
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' QC Summary
Client ; Sandia Nationa{ Laboratories ’
MS-0758
P.O. Bax 5800
Albuguerque, New Mexico
Contact: Pamela M. Puissant

Workorder: 66157

Report Date: September13, 2002
Page 1 of 2

Parmnuame NOM Sample Qual QC Units RPD% REC%. Ronge Anist Date Time

Rapid Flow Analysis Federal
Baich 199201

QC1200294547 66197003 DUE :

Cyanide, Total _ U ND U ND mg/ll. NA (+-0.005) ADE 09/05/02 14:21
QC1200294946  1CS

Cytnide, Total 0,050 : 0.0526 mgl. 195 {(50%-110%) DY/05/02 14:19
QC1200294545  MB

Cyanide, Toral U ND mg/l ) 0905402 14:18
QC120029454 66157009 MS :

Cyanide, Total 00 U MD 0.0947 mg/L 95 (72%-133%) 09/05/02 14:22

Spectumetr ic Analysis Federal '

Buch 197692 '

QCiz200291916 661572010 DUP '
Hexavaleat Chromivm HU ND HU ND mg/lL N/A (+-0.010) VH1 02802 17:45
QCI20025191%  LCS
Hexavelent Chromivm 0.100 0.107 mg/L 107 (B9%-110%)
QCI200291911 MAa
Hexavalent Chromium ' L} ND g/l
QCI120079191T 66197040 PS
Hexavelent Chrotmium 0.100 HU ND H 0.119 mg/L 1HE  (80%-122%)

Notes:
RER is calculated at lhe 95% confidencs level (2-sigma).
The Qualifiers in this report are defined as follows:

* Recovery or %RPD pot within acceptance limits and/or spike amount not compatible with the sumple or the duplicate RPD's are not mpplicable where o
Indicates analyte is a surrogate compound.

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

Hcldiag time was exceeded

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

The zesponse bebween the conlimation columa end the primary calumn is >40%D

The analyic was analyzed for but not deteeted below this concantration. For Orgenit and Inorganic analytes tha result is less than the effective MDL. 1
Presumptive evidence that the anolyte is not preseat. Please set narrative for further information. 7

Presuinptive evidence that the analvie is not present. Pleose sce narrutive for further infromatioz.

MK Koo

Uncertain identification for gamma spectroscopy .
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QC Summary

Workorder: 66197 Page 2of 2
Parmmme NOM Semple Qual QC Units RPD% REC%'  Range Axnlst  Dale Time

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

A The Relative Percent Difference (RPD) obtained from the 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 ¢ither the sample ot duplicate value is less than 5X the RL, a control limit of +/-

the RL is osed o evaluate the DUP resul, :

For P5, 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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Client =

Contact:

QC Summary

Report Date: September 20, 2002

Sandix National Laboratories Page 1 of 2

MS-0756

P.0. Box 5800
Albumquerque, New Mexico
Pamela M. Puissani

‘Workerder: 66195

Parnnpame

Qc

Units __RPD%

Rapid Flow Analysis Federal
Batch 198563

UCIIIB/ON 66195002 DUP

Cyanide, Total
QC1200293999
Cynnide, Total
QC1200294122
Cyanide, Total
Q1200253998 ME
Cyanide, Toal
QC1200794001
Cyanide, Total
Spectremetric Apalysis Federal
Barch 192034

LCS

1C8

QCI200202T48 66180036 DUP

Hexavalent Chromivm
QCI2DM9270  LUS
Hexavalent Chrominm

QCI1200252717  MB
Hexavalent Chyomium

QCI2002927719 66189036 MS

Hexavalent Chromium

Notes:

BER, is calculated at the 95% confidence leve} (2-sigma),

66195002 MS

2.50

7

5.56

0.94]

0978

The Qealifiers in this report arc defined as follows:

I

2.65

386

5.1

0.9713 ! 0.0741

0.815

00713 0.792

mefkg

mgkg

N/a

106

(+/-0.278) ADF

(81%-125%)

139*  (Bi%-125%)

N/A

87

74

(35%-143%)

{+/-0.0927) BEP!

 (72%-121%)

(45%-130%)

REC% Rappge Anlst  Date Time

09/04/02 07:15
09/04/02 07:04
09/04/02 07:08
09704402 07:03

09/04/02 D7:16

09/03/02 09:00

*
Ll

WM x o= Iomw

Recovery or ®RPD not within acceptance limits and/or spike amount ot compatible with the sample or the duplicate RPD's are not applicable where 1
Indicates analyte is  suwrogate compound.

The analyte was fovnd jn the blank above the effective MDL,.

Hotding time was exceeded

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

The response belween the confirmation column and (he primary column is >40%D

The analvte was analyzed for but not detccted below this copcentration. For Organic and Inorganic analytes the result is less than the effective MDL. )
Presumptive cvidence that the analyte is not presenl. Please see parrative for forther informstion.

Presumptive evidence that the analyie s not present, Plesse sce parrative for farther infromation.

Uncertain identification for gamma spectroscopy.
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QC Summary

Workorder: 66195 Page 2f 2

Parmname “"NOM Sample  Qual QC Units RPD% REC% ., Range Anlst  Date Time
N/A indicates that spike recovery limits do not apply when sample conceniration exeeeds spike conc. by a facter of 4 or more.
 The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceplence criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or doplicate value is 1ess than 5X the RL. a control Limit of +/-
the RL. is uscd to evaluate the DUP result. ’

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

Where the analytical method has been performed under NELAP certification, the analysis has met ali of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Radiochemistry Case Narrative

Sandia National Labs (SNLS)
Workorder 66189

Method/Analysjs Information
Batch Number: 198986 -
Procedure: ‘ Determination of Gross Alpha And Gross Non-Velatile Beta in Water
Anaivtical Method: EPA 900.0

Sample ID Client 1D

65189021 059691-002

65189022 059692-002

66189023 059693-002

661859024 059694-002

66189025 059695-002

66189026 059696-002

66189027 059697002

66189028 059698-002

66189029 059699-002

66189030 05964 1-002

66189031 059642-002

66189032 059700-002

66189033 059701-002

66189034 059702-002

66185035 059703-002

66189036 059705-062

66189037 059706-002

66182038 © 059707-002

66189039 059708-002

66189040 059709-002

1200294348 MB for batch 198986

1200294349 059691-002(66189021 DUP)

1200294356 059691-002(66 189021 MS)

1200294351 059691-002(66189021MSD)

1200294352 LCS for batch 198986
SOP Reference

Procedure(s) for preparalion, analysis and reporting of analytical data are controtled 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.

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 geomelry as the calibration standards.

uality Control nfo ipn:
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Blank Information
The blank volume is representative-of the semple volume(s) in this baich.

Desgnated QC
The following sample(s) was used for QC: 66189021,

QC Information
All of the QC samples met the required acceptance limits.

Techmical Information:

Holding Time
All sample procedures for this sample set were performed within the required holdmg time.

Preparation Information
All preparation criteria have been met for these analyses.

Sample Re-prep/Re-analysis
Samples 66789021 and 1200294349 were recounted due 10 high alpha duplicate relative error ratio.

Gross Alpha/Beta Pr!pantlon Information

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctoate due to moisture
absorption. To minimize this imerference, the salts are converted to oxides by heating the sample under a flame
untid a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alpha/beia efficiencies are assigned for each sample. Volatile radioisotopes of carbon, hrydrogen, technetium,
polonium angd cesium may be lost during sample heating, especially 1o a dull red heat. For this sample set, the
prepared planchet was counted for beta aciivily before being flamed. After flaming, the planchet was counted for
alpha activity. This sequence causes the alpha count Tun data to recoed over the beta count Tun data in Alphal.ims,
therefore only the alpha count data will appear un the instrument runlog. '

Miscellaneous Information:

NCR Documentation

No NCR were generated for the preparation or analysis of this sample set,
Comments

Where the analytical method has been performed under NELAP certification, the analysis has me) 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 gualified data validator, In addition, all data designated for CLP
or CLP-like packaging will receive 2 third level validation upon completion of the data package.
The following data vatidator verified the information presented in this case narrative:

Reviewer! (-}\4 W Date: { q Sl#m
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Radiochemistry Case Narrative
Sandia National Labs (SNLS)

Workorder 66195
Method/Analysis Information
Batch Number:’ 200142
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Method: EPA 900.0
Sample 1D Qlient ID
66195002 Q059710-002
1200297097 MB for batch 200142
1200297098 (459710-002(66195002DUP)
12002970499 059710-002(66195002M8)
1200297100 059710-002(66195002MSD)
1200297104 LCS for baich 200142
SOP Reference

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

Calibeation Information:
Calibration Information

All inilial and continuing calibration requirements have been met, The initial calibration was performed on
June 13, 2002.

Standards Information
Standard solution(s) for these anafyses 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: 66195602,

QC Information
All of the QC samples met the required acceptance limils,

Technical [nformation:

Holding Time .
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
All preparation crileria have been met for these analyses.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.
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Gross Alpha/Beta Preparation Information

High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate due to moisture
absorption. To minimize this inlerference, the salts are convertied to oxides by heating the sample under a flame
until a dull red color is obtained. The conversion to oxides stabilizes the sample weight and ensures that proper
alphafbeta efficiencies are assigned for each sample. Volarile radioisotopes of carbon, bydrogen, technetium,
‘poloniom and cesium may be jost during sample heating, especially to a dull red heat, For this sample sct, the
prepared planchet was counted for beta activity before being flamed. Afier flaming, the planchet was counted for
alpha activity. This soquence causes the alpha count run data te record over the bela count run data in Alphal.ims,
therefore only the alpha count data will appear on the instrument runlog,

neo! 1) 2

NCR Documentation ‘
No NCR were gencrated for the preparation or analysis of this sample set,

Qualifier information
Mannal qualifiers were not required.

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 cass narrative.

Review Validutien;
GEL requires all analytical data ta 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.

The following data validator verified the information presented in this caye parcative:

Reviewer: VA P pater_ IF 26
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Radiochemnistry Case Narrative

Sandia National Labs (SNLS)
SDG 661892
Method/Analysis Information
Batch Number: 198970
Procedure: Determination of Gross Alpha And Gross Non-Volatile Beta in Water
Analytical Methed: EPA 9000
Sample 1D Client 1D
66197012 - 59640-008
1200294292 MB for batch 198970
1200294293 - : 059540-008{65919003DUP)
1200294294 059540-008(6591 $003MS)
1200294295 059540-008(65919003MSD)
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.

Calibration Informsatign:
Calibration Iaformation

All initial and continuing calibration requirements have been met. The initiat 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 geomelry as the calibration standards.

Quality Control {OC) Information:

Blank Information
The blank volume is representative of the sample volume(s) in this baich.

Designated QC
The following sampie(s) was used for QC: 65919003, Qc sample is from Snls.

QC Information
All of the QC samples met the requlred acceptance limits,

Technical Informatinm

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Preparation Information
AY preparation criteria 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/Bets Praparation Information

High hygroscopic salt content in cvaporated samples can cause the sample mass to fluctoate due to moisture
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame
until & dull red color is obtained. The conversion to oxides stabilizes the semple weight and cnsures that proper
alpha/beta cfficicncies are assigned for each sample. Velatile radivisotopes of carbon, hydrogen, technetium,
polonium and cesium may be lost during sample heating, especially to a dull red heat. Far this sample set, the
prepared planchet was counted for beta activity before being flamed. After fiaming, the planchet was counted for
alpha activity. This sequence canses the alpha count num data to record over the beta count run data in AlphaLims,
therefore only the alpha count data will appear on the mstrument nunlog.

Mi neous Inferm:

NCR Documentstion
No NCR were generated for the preperation or analysis of this sample set.

Comments
Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requireraents 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 inm this case narrative:

reiomer VO 0 DRAN e All0(02
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GENERAL ENGINEERING LABORATORIES
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; 'H Meeting todays needr wigh o Vision Jor tomorrow,
‘O‘ . g?
aron®
' C Summg | :
Qient : Suadla Natiooal Laborataries : MD""SK";’:’,IZ" woz
.0 Bex S50y ;
Albvoguergue, New Mexico
Contact: Pansein M. Puissant
Workorder- (97 ] .
Prmmame T oM Somple Qual " "OC " Unis _WER " RFCR Reogs Amisi  Toate Tioae
Gravimetric Selids
" Baeh 197803 :
QCI00252209 86239021 pup
1 155 338 percent 200+ (OF-24%) MLA 093002 1503
Rad Gay Plow
Baick 194986
QCiz02043e8 sa139z; DU . Do
Alphs 4.7 © 239 pCilg 04633 {09204} HOBY U162 16:3)
Uneeni. +f-5.13 H-6.47
) TP 534 915
Ben 0 . B pCig 074 0208
Uncere +-1 80 +-1.83
TRU: 1.88 193
QCIZtb2u35) Lo .
Alpha .84 9.0 pCifg 100 (T5%-12%; (¥ 13402 13:41
. Uncen: -1 51
: TPU: 1.7
Bt 9.7 42 pCig . 106 (75%- 4254 ¢
Uncerr w247
TPU: 266
QCL200294348 MB .
Alpha U Q178 pCirg. : DS/)4/02 12:52
Uncent: +0.213 :
TPY: 0214
Berz : U 00040 PO
Uncen: +10.168
. U {.168
QU005 66189021 MS :
1 9.3 147 11?7 pCi/g . U0 (75%-175%) V130072 13:43
Uncer: w-5.03 +-19.3 _ :
i TPU: 5.34 218
Bemg 35 210 354 pCwg 8 (75%-125%,)
' Uncert: +-1L.30 H-225
TPU: 188 243
QC120029435) GA1390)) MSD .
Alpha 97.4 147 124 pCifg in
Uncernt: 513 +-208
TPy: 5.34 p ¥ 3
Beta - 210 30 pCig 94
Uncert: +-1.85 +-24.1
M- LEg 260

P O Box 30712 + Chareston, SC 20417 * 2040 Savage Road - 25407
(843) 556-8171 * Fax (843) 766-1178

Prizeed o Recycled Paper. 423
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*aro l\"e
QC Summary
Workerder:  £618% . Page 2ol 2

Parmaame NOM  Gample Gual  OC  Usi WER  WECH _ Hange Amki_ Dal Time

Notes:
The Qualifiers n this repon wre Muduiuilom

*  Recovery or BRFD aot within acceptasce limits and/or spike amount ool coropatibls with :h:smkmhwkmmsmm applicabile where
the concentration falls below the effective PQL. ]

“*  Iadicaves analyie is a suirogade compound,

B - Thcmlymwfwndmdrbmabowlhltﬂedlnmh

H  Holdiog time was excesded

] Estmaned value, the azalyte concentation fell above the cffective MDL and below Ihecﬂ'ecnuPQL
P The response berween the coafinmation coiuma aod the primary colama is >40%D :

L

The acatyte was analyred for but not detected below this concenmation. For Organic and Inorganit apalytes the result 3s less thap the effoutive MDL.
For sadiochemical gnglytes the resah is bess than the Decision Level -

X Presumptive evidence that the analyse is not present. Please we naradive for Forther infonmation.

X Presumptive svidence that the smalyi is not present. Please see aamative fo Further infromation.

X Uncerain idendiflcarion for gamima Specuoscopy.

N/A indicaies that spike Tecovery limiss do pot apply when sample concenaation eaceeds spike conc. by a facior of 4 or more.

» The Relative Percent Difference (RPD) obiined from the sample doplicate (DUP) is evakised agains the accepteace criterin when the
sampls s gresier than Hve umes (3X) the conract required detection timit (RL). in cases where either the sample or daplicats value is
kess taan SX the RL. a control liminof +/-the RLis used to wynluate the DUP resvlL

For PS. PSD, and SDTLT 1esults, the values listed bee the measuyed amounts, Hol Final poacenwaions,

Wherz e analytical method ks been performed under NEL‘\‘Pceﬂ.iﬁaﬁon, the analysis has mct all of e
requirements of tha NELAC standard nnless qualified on tbe QC Summary.

P 0 Box 30712 * Charleston, SC 26417 * 2040 Savage Road * 29407
(842) 556-8171 * Fax (843) 766-1178
ﬁ Primied o Recycled Papet.
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§ % GENERAL ENGINEERING LABORATORIES :
- U . Meeting today s needs whh a vision for tomorrow.
% 3
T <
L)
LUromr®®
QC Sumamary '
" . Reseri Dale: September 15, 2002
Cliant : m“;’?.wmﬂl‘u " ’W‘ 1*‘:’
P.O.Box 5500
Albuguergue, Noew Mexica

Contact: " Pamela M. Pulssant
Workerder: 65197

Farmname —__NOM Sample CGuat’ ——.-9C_Ualy RER RECX _ Wsngs Auil  Tiwis Timc

Ead Gan Flaw
Baick 198570
QC120029429)  §5919%003 DUP .
ha : 00 137 plil 0562 (0%-20%) HOB 0S¥V10M201:17 !
Uncert: w279 WETR ,
TPD: 23 355
Bets : 106 09 pCIL D.0835 {09~20%)
Uncert +-19.9 +H-3 0 .
TPU: 199 200
QCA200294296 [¥e]
Alpbe 9.89 9.16 pCLL. 91 (75%-123%) O L0M02 0757
Upcat: +1-1.68
. ™ 192
Ben 397 23 pCL 108 (75%-115%)
. Uncer: 2.3
TFU: 2.
QCI200294292 MB : '
Alpha U 00348 pCi¥L : 09/10/02 01:17
Uncert H-0.0704
TPU: 00705
Bets U o2 poin
7 Uneere #0014
TP D.0774
QTIT0O04294 5919003 M§
Alpba ) 1980 100 2460 pCilL t20 (75%-125%) D100z 57217
. Uncer: w279 +-410
TPU: 39 o3
Bea 7950 106 9730 PCiL I3 (75%-125%)
Uncert; +-145 /495
TPU: 199 499
QCI200294795 45919003 MS5D
Alpha 1980 100 2550 pCiL. 124 (25%-125%)
Uncert +279 w427
. TPU: 09 475
Beta 7930 106 £360 pCin, 106 {75%-125%)
Unecert +-19.9 +-480
THU: 199 439

Notes: :
The Qualifiers in this report ars defined a3 foltows:

. Remmyurmnmwiﬁammumiswmspibmmmmmhmmeamwmm-pmmmsmm;pﬁmxem
the concentrasion Talls baiow the effective QL.

**  Indicasss analyte is » surogae compouod

B The anglyee was found in the hlaak sbave the effective MDL

P O Box 55712 + Charleston, SC 28417 = 2040 Savage Road + 20407
{843) 556-8171 ¢ Fax (843) 766.1178
ﬁ Primeed on Recycled Fager.
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- G . Mecting loday s needs with a vivioa for tomorrow.
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%410 1.\‘5 '
QC Summary

‘Workorder: #6197 h- 2el 2

Parmuawne NOM Ssmple Oual QC _ Umits  RER REC® _ Rangs Anibt  Datr Timee

Holding time was exceaded
Estimated value, the analyte concentration fall above the effective MDL and below the effective PQL
The response berwetn the confimmation colanm and the prisary column is >40%D

The analys: was araiyzed for but nor delecied below this concentration. For Organic and Inotganic analytes the resultis lu:inn the effective MDL.,
Poc radiochermical analytes the resull is Jess tham the: Decision Level
* Presmptive avidence thar'the asalyte is 0ot pressc. Plasse sct Ramusiva fov firther information.

" Prosuptive svidetce thot the analyte is not present. Plaase s2¢ narrative for further iafromation,
Uncersain idesrificadoa for gxmma spectroscopy.

Hxx cw=~mx

A indicaes that spike recovery Timits do not apply when sumple concestration exceeds spike conc. by a2 factor of 4 or more.

* The Relstive Pescent Difforence (RPD) obtained from the sample duplicare (DUP) is eval the accep trikcrin when the
sampic is greater than fve:m(mhwmu:equmdmontmmzmqscsmeumhmpkmdnplxmmuh
less than 5X the RL. s control limic of +-the  RL.i9 uaed tn evaluate the DUP cesull.

For P3, PSD, and SDILT results. the values listed are the measyred amonnts, not final concentrations.

Where the anadytical ymethod has beza performed under NELAP certification, the analysis has met all of the
tequirements of the NELAC staadard unlsss qualified on the QC Surmary. '
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Summa
) Re, Date: Septadaber 80,
Client ; :;;:;g:ﬁmﬂm:nhﬂu por Tl Fare 1-:113'1 ?
P.D, Box 5808
ARuquerqne, New Mexico
Cantsct: Fumels M. Paiseant

Weckarder:  ¢aron o ;

Parmuame R NOM Sumple Qual 0 Uskts RER  REC% Anlm Time
Gravimeric Salids
Bateh 157803
QC1 200202209 109027 Dow
Maoisre - 355 338 peaeent 2000 0%-24%) MLA 09/83/92 15:03
Rad Gas Flow
Bakch anoie2
" QCI200297098 45153002 DUP. '
Alphs . ‘ B 2.4 pCVg 027 O%20%) 151 09Im02 0):55
Uncert: +H-130 242
THE n 88
Bota 208 © s pCilg D065 (09%-20%)
Ussert: | w54 210 ,
TrQ: 212 12
QU2a9TIOT LCS
Alpha, ) 539 L1038 plivg 104 (15%-125!6) 09r18/02 09:53
Uneers +-1.1¢
TPY: 1.8
Beta 35. 42 Cig 108 (75% 125%)
Uncen: H-2.58
TPU: 3.07
Q<1000 B '
Alpka - u 0.0251 ey
Uncern: +f,145
’ : TPL: 0.145
Beta . u «0.000% pCiry
Uncere +0.139
TPU: D139
QC1200297%000 66195002 MS '
Alpha 9.9 193 95 PCig Bl (I5%125%)
Uncart +-1.30 +-133 ’
‘ - TPU: m 6 : _
Beta 390 208 k{1 pCig 95 (15%-128%)
. Uneet: +/-1,%4 44
TPU: 2.2 271.7
QCL200297100 66195002 MSD :
Alpha T 95 193 94.0 pCirg 7
Uncert: +-2.30 +:13.0
T n 13%
Beu < om ‘ 20.8 e pCig 94
Unca: 194 +#-739
7 12 23]
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(843) 556-8171 * Fax (843 766-1178
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g . Merting today s needs with o vision for tomorrow,
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*ront”
‘ OC Summary
Workordes:  &619%5 Tage 2ef 2
Parmaame NOM Sample Gual QC__ Umis RER _ REC%  Range Anix _ Dare Time

mq:-ﬁrmﬁ::uuqmmunuduromw

*
-

MM a9 wrw

Recovery or %RPD not within -::epunc:hnun and/or 3pike amoudl Rot compatible wich the sample or the duplicate RPD's are nat applicable where
the coocemrution falls below the sffective PQL.

Indicates snslytt i & Batrogate compomnd.

The analyte was found in the blank sbave the offective MDL. ) -

Holdmghrnmw ) :

Estimated value, o amlyts concentration fehbn-cdzeﬂ‘ecuv:m sad bolow the effactive PGL
NRWMI&MMGOIMDJMMM*IW

The analyte was snalyzed for bt not detected below this concentmation. FnrO:pmmﬁInnrgmmlywsth:nululmmmuﬂmauDL

* For mdiochemica) analytes fhe result iy jess than the Decision Lavel

Presumptive evidence that the analyte is pot preseat. Piease 305 namative. for further information.
Prosumptive evidence that {he analyte ia not present. Pleass sec narrative for frther infromation.
Uncerxin ientificnion for gammia spocirescopy.

N/A indicatcs thay spike recovery limis do not spply when smple conceitration axcesds spiks conc. by & factor of 4 or mote.

~The Relotive Percent Diffoeeace (RPD) obtained from the sample duplicate (DUF) is svaliuated against the scceptence crileria whea the
fample is greater than five fimes (5X) the cootract required dzkction Kanit (RL). In cazes where either the -mphwaphumnhnh
less thax SX the RL, a contral limil of +/- the RL is usad 10 cvalusie the DUP resalt.

For PS, PSD, xnd SDILT resolts, the values listed are the measured amounts, not fieal concentrations,

wm:mmmcdmmdhmhmpeﬁomdmdamwmm the mlymhsm;llufthe
tequirements of the NELAC standard unless qualified on the QC Summary.
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
(;.‘ 8/28/02 4:17:17 AM *

)-k**************** (I E RS ESEEESEEER A SR RS RARRRER R RS R R R EESE SRR ERSEES RS

/).{ v Reviewed by:

i
5 ' *
LR R SRR EEERESEEEEEEEEEESESE] %***********

SANDERS M (6135)
059641-003
20119120

* Analyzed by:
hkhkhkhkdhhkhkhkhkkdhhk
Customer
Customer Sample ID
Lab Sample ID

Sample Description 6643/1079-DF1-BH1-11-8

Sample Quantity : 811.300 gram

Sample Date/Time . 8/22/02 2:10:00 PM
Acquire Start Date/Time : 8/28/02 2:37:03 AM
Detector Name : LABOQO1

Elapsed Live/Real Time : 6000 / 6002 seconds
Comments:

U-235/Ra-226 peaks not rescolved. Either isotope may be overestimated.
I E X R EEEEEEEEE R EEE LR REE R REAE S S SRS AR R R R R R SR AR AR R RS R R R SR AR R R ER RS EEEE R R R R & XS X

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )

U-238 Not Detected @ --------- 4 .52E-001
RA-226 1.45E+000 4.99E-~-001 6.87E-001
PB-214 5.52E-001 8.98E-002 6.36E-002
-214 4,92E-001 8.65E-002 5.40E-002
210 Not Detected @ -w-=----- 8.02E+4000
TH-232 6.23E-001 3.02E-001 1.80E-001
RA-228 6.99E-001 1.48E-001 1.50E-C01
AC-228 , Not Detected = --=-=------ 1.98E-001
TH-228 Not Detected --------- 6.72E-001
Ra-224 6.70E-001 1.72E-001 8.41E-002
PB-212 6.12E-001 9.21E-002 3.60E-002
BI-212 7.50E-001 2.93E-001 3.87E-001
TL-208 5.78E-001 1.06E-001 8.15E-002
U-235 Not Detected @ --------- 1.80E-001
TH-231 Not Detected @ --------- 5E.90E+000
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 @ --------- 3.46F-001
PB-211 Not Detected @ --------- 7.81E-001
TL-207 Not Detected @ --------- 1.3%E+001
AM-241 Net Detected  --------- 1.57E-001
PU-239 Not Detected @ --------- 3.29E+002
NP-237 Not Detected @ --------- 1.70E+000
PA-233 Not Detected  --------- 5.33E-002
Not Detected —mmmmsoe - 1.78E-001



(Summary Report] - Sample ID:

20119120
clide Activity 2-sigma MDA
‘ ime (pCi/gram ) BError (pCi/gram )

AG-108m Not Detected  --------- 4.17E-002
AG-110m Net Detected @ ~-------- 2.94E-002
BA-133 Not Detected @ --------- 3.B0E-002
BE-7 Not Detected @ --------- 2.37E-00¢1
CD-115 Not Detected @ --------- 3.38E-001
CE-139 Not Detected @ --------- 2.35E-002
CE~141 Not Detected  --------- 4.31E-002
CE-~144 Not Detected  =--------- 1.81E-001
CM-~243 Not Detected  -=-----~-- 1.57E-001
CO-56 Not Detected @ --------- 3.45E-002
CO-57 Not Detected  --------- 2.27E-002
C0-58 Not Detected  --------- 3.26E-002
CO-60 Not Detected  --------- 3.97E-002
CR-51 Not Detected  --------- 2.39E-001
CS-134 Not Detected @ --------- 4.36E-002
CS-~137 Not Detected @ --------- 3.23E-002
EU-152 Not Detected  --------- €.74E-002
EU-154 Not Detected @ --------- 1.92E-001
EU-155 Not Detected @ --------- 1.00E-001
FE-5% Not Detected @ --------- 8.17E-002
GD-153 Not Detected - --------- 5.86E-002
HG-203 Not Detected @ -------~-- 3.06E-002
-131 Not Detected @ --------- 3.94E-002
(’E ~192 Not Detected  --------- 2.57E-002
N 0 1.60E+001 2.20E+000 2.12E-001
MN-~52 Not Detected  --------- 6.76E-002
MN-54 Not Detected — --------- 3.61E-002
MO-99 Not Detected @ --------- 9.97E-001
NA-22 Not Detected @ --------- 4.36E-002
NA-24 Not Detected @ --------- 1.58E+001
ND-147 Not Detected @ --------- 2.70E-001
NI-57 Not Detected @ --------- 6.67E-001
RU-103 Not Detected @ --------- 2.9BE-002
RU-106 Not Detected @ --------- 2.66E-001
SB~-122 Not Detected  --------- 1.64E-001
SB-124 Not Detected  --------- 2.82E-002
SB-125 Not Detected @ --------- 7.99E-002
SN-113 Not Detected  -----~--- 3.62E-002
SR~85 Not Detected @ --------- 3.48E-002
TA-182 Not Detected @ --=--=wc--- 1.61E-001
TA-183 Not Detected @ -----~---- 2.84E-001
TL-201 Not Detected @ --------- 2.54E-001
Y-88 Not Detected  --------- 3.21E-002
ZN-65 Not Detected  --------- 1.08E-001
ZR~85 Not Detected @ ----w---- 5.75E-002

5
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> Sandia National Laborztories *
* Radiation Protection Sample Diagnostics Program *
‘ 8/28/02 5:59:35 AM *
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* *
* Analyzed by: %( o Reviewed by: f}éﬁ Q?
Fhhkddkhkddhdk kb hk kA AR RS R b hfhb kR Ak kb A Xk kR ok # Fhkxrhkhkhkxkhdk ik

Customer : SANDERS M (6135)
Customer Sample ID- : 659642-003
Lab Sample ID 20118121

Sample Description : 6643/1079-DF1-BH1-16-8S

Sample Quantity 914.800 gram

Sample Date/Time 8/22/02 2:35:00 PM
Acquire Start Date/Time 8/28/02 4:19:22 AM
Detector Name LABOL

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
R SR EE R E RS RS R R R AR AR SR SRR RS SR AT R AR RE SRR R R R R SRR E R EEEEE EEEEEEE TR EE RN

Nuclide ARctivity Z-gigma MDA
Name (pCi/gram ) Error (pCi/gram )
J-238 Not Detected @ ~---=------ 4.,13E-001
RA-228 1.45E+000 4 . 76E-001 €.48E-001
PB-21¢ &€.07E-001 9.24E-002 5.27E-002
BI-214 4.97E-001 8.54E-002 5.10E-¢02
f ’ PE-210 Not Detected @ ~---=---- 6.92E+000
TH-232 5.01E-Q01 2.43E-001 1.45E-001
RA-228 4 .56E-001 1.07E-001 1.21E-001
AC-2286 4 .84E-001 1.03E-001 7.27E-002
TH-228 4.76E-001 1.72E-0D1 3.5BE-00C1
RA-224 5.71E-001 1.4BE-(Q01 7.35E-002
PB-212 S.21E-001 7.88E-002 2.99E-002
BI-212 5.95E-001 2.25E-001 2.88E-001
TL-208 4.19E-Q01 8.21E-002 6.79E-002
U-23E Not Detecked  ------w-- 1.68E-001
TH-231 Not Detecked @ --------- 5.50E+000
PRA-231 Not Detected  --------- 1.16E+000Q
TH-227 Not Detected @ --------- 2.62E-001
RA-223 Not Detected @ --------- 1.27E-001
RN-219 Not Detected --------- 3.25E-001
PBE-211 Not Detected @ --------- 7.16E-001
TL-207 Not Detected W -=-------- 1.27E+001
AM-241 Not Detected @ --=------- 1.43E-001
PU-239 Not Detected  --~------- 2.92E+002
NP-237 Not Detected @ -~--=----- 1.56E+000
PA-233 Not Detected -~------- 4 .68E-Q02
TH-229 Not Detected @ --------- 1.61E-QQG1




(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-56
Co-57
CoO-58
CO-60
CR-51
CS-134
CS-137
EU~152
EU-154
EU-155
FE-59
GD-153
HG-203
T-131
IR-192

ﬁx-r;o
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-85
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
1.38E+001
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- -
e m— -

20119121

MDA

{(pCi/gram )

3.53E-002
2.50E-002
3.44E-0Q2
2,23E-001
2.97E-001
2.0BE-0D2
4.12E-902
1.65E-001
1.42E-001
3.07E-002
2.07E-002
3.05E-002
3.50E-002
2.12E-001
3.89E-002
2.80E-002
6.15E-002
1.62E-001
2.03E-002
7.27E-002
5.46E-002
2.71E-C02
3.63E-002
2.23E-002
2.94E-001
5.863E-002

'3.07E-002

S.07E-001
4.32E-002
1.58E+001
2,46E-001
5.81E-001
2.49E-002
2.4€6E-001
1.32E-001
2.52E-002
€.81lE-002
3.23E-002
3.05E-002
1.51E-001
2.56E-001
2.38E-001
2.39E-002
1.01E-~001
5.33E-002
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* Sandia-.National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* B/27/02 3:47:23 PM *
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* *

o

= ' . . ;
* Analyzed by: Ba"“—%r Via+H o2 Reviewed by: g ())/ *
LB EEBEEEEEREEEERE S & ERS] I AR EAR RS A B AR E NSRS RS EES S NE] (RS A SR EEEEEELES KRR

Customer : SANDERS M (6135)
Customer Sample ID 059651-003
Lab Sample ID 20118101

Sample Description 6640/1078-DF1-BH1-5-8

Sample Quantity 750.200 gram

Sample Date/Time B8/23/02 11:15:00 AM
Acqguire Start Date/Time 8/27/02 10:56:57 AM
Detector Name LABOZ

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotcope may be overestimated.
*t**t**tt**i***********************t**********1**************************

Nuclide

Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected --------- 6.68E-001
RR-2286 1.6BE+00CQ 4 .80E-001 6.22E-001
PB-214 7.41E-001 1.08E-001 S.4Q0E-002
BI-214 5.30E-001 1.01E-001 4 ,92E-002
PB-210 Net Detected ™ --~=------ 2.58E+001
TH-232 7.60E-001 2.57E-001 1.82E-001
RA-228 7.78E-001 1.42E-001 1.11E-0Q01
AC-228 7.53E-001 1.45E-001 1.01E-001
TH-228 5.03E-001 3.33E-002 5.09E~001
RA-224 1.05E+Q000 2.258E-001 6.83E-002
PB-212 8.20E-001 1.18E-¢O0L 3.82E~002
BI-212 8.90E-001 2.85E-0Q1 3.58E-001
TL-208 7.43E-001 1.20E-0Q1 7.18E-002
U-235 Not Detected -~-------- 2.11E-001
TH-231 Net Detected -----~--- 1.03E+001
PA-231 Not Detected @ -~------- 1.27E+000
TH-227 Not Detected @ --------- 3.42E-001
RA-223 Not Detected @ -=--=------ 2.05E-001
RN-219 Not Detected ---=----=-- 3.17E-Q01
PB-211 Not Detected @ --------- 7.258E-001
TL-207 Not Detected  -----c--- 1.20E+001
AM-241 Not Detected @ -=~------- 3.90E-001
PU-235 Not Detected @ --------- 3.79E+002
Np-237 Not Detected @ ------~-- 2.02E+0060
PA-2133 Not Detected  --------- 5.02E-002
TH-228 Not Detected  --------- 2.12E-001




(Summary Report] - Sample ID: ; 20119101

Nuclide Aczivity 2-sigma Mba

Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected W -~-------- 3.24E-002
AG-11Cm Mot Detected  ~--w-vne- 2.5%E-002
BA-133 Not Detected @ --------- 4 15E-002
RE-7 Not Detected @ --------- 2.14E-001
CD-115 Neot Detected @ ------~-- 2.02E-001
CE-139 Not Detected @ ------~-- 2,63E-002
CE-141 Not Detected @ ------a-_ 5.03E-002
CE-144 Not Detected  ----~-~-- 2.0BE-DQ1
CM-243 Not Detected  -----v--- 1.53E-001
C0-56 Not Detected — --------. 2.73E-002
Co-57 Not Detected @ --------- 2.76E-002
CO-58 Not Detected  --------- 2.83E-002
C0-60 Not Detected @ --wwvc---- 3.17E~002
CR-51 Not Detected = --=c----- 2.17E-001
Cs-134 Not Detected @ --=---—-- 3.56E-002
CS-137 Net Detected W --------- 2.57E-002
EU-152 Not Detected  --=-~-=-~- 8.31E-002
EU-154 Not Detected @ --------- 1.49E-001
EU-155 Not Detected — ~-------- 1.23E-001
FE-S59 Not Deteckted @ -~--=----- 6.21E-002
GD~153 Not Detected  ----c---- B.BSE-002
HG-203 Not Detected  --~------ 2.97E-002
I-1231 Not Detected @ -----v---- 3.52E-002
IR-1¢2 Not Detected @ ~-~------ 2.45E-002
K-40 1.59E+001 2.15E+4000 2.1BE-001
MN-52 Not Detected  --=~=c---- 4.32E-002
MN-54 Not Destected B 2.84E-002
MO-99 Not Detected  --~------ 5.11E-001
NA-22 Not Detected  --~------ 3.41E-0Q02
NA-24 Not Detected  ~-~------ 2.37E4+00Q0
ND-147 Not Detected  -------_-- 2.00E-001
NI-%7 Not Detected  --~«=---- 1.57E-001
RUy-103 Not Detected  ----c---- 2.40=2-002
RU-10Q8 Not Detected  --w------ 2.22E-001
5B-~-122 Net Detected  -~--=----- 8.96E-002
SB-124 Not Detected @ ----=----- 2.44E-002
SB-125 Not Detected @ --------- 7.28E-002
SN-113 Neot Detected @ -~-~c-c-o-- 3.27E-002
SR-85 Not Detected @ ------~-- 3.19E-002
TA-182 Not Detected @ --------- 1.35E-001
TA-183 Not Detected W ---mewo-- 5.77E-CQ1
TL-201 Not Detected @ --------- 3.58E-001
Y-88 Not Detected @ ~c------- 2.2BE-DD2
ZN-865 Not Detected @ ~----e---- S.05E~-002
ZR-95 Not Detected @ ----c---- 4 _8BE-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* 8/27/02 3:50:42 PM *
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* k
* Analyzed byzﬁyuu%l— g(aF/0 2 Reviewed by: i?é%@&;/ *
IR R RS S SRS SR EEE RS KSR * * LERE SR &L EESEEESE B

(I EE S A EER RS EESE RS A NS A ERE RS X F
Customer

SANDERS M (6135)
Customer Sample ID

059692-003
Lab Sample ID 20119102

Sample Description
Sample Quartity
Sample Date/Time :

6640/1078-DF1-BH1-10-85
730.600 gram
8/23/02 11:30:00 AM

Acquire Start Date/Time : 8/27/02 12:38:58 PM
Detector Name LABOZ2
Elapsed Live/Real Time : 6000 /

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Bither isotope may be overestimated.
IR A AR R R EE AR SRS EERRAES RS EEE SRS SRR AR SR EAREAE AR TR R FE TR AR ER EEEEEEEE XX

Nuclide

Activity 2-sigma MDR
Name {(pCi/gram ) Erroxr {pCi/gram }
U-238 Not Detected  --------- 6.40E-001
RA-226 1.54E+000 4 ,57E-001 5.96E-001
PB-214 6.4%9E-001 2.59E-002 4.90E-002
BI-214 5.27BE-001 8.74E-~002 4 .83E-002
PB-210 Not Detected --------- 2.52E+001
TH-232 7.11E-001. 3.35E-001 1.71E~-001
RA-228 6.14E-001 1.22E-001 1.13E-001
AC-228 5.72E-001 1.20E-001 9.86E-002
TH-228 9.87E~-001 3.96E-001 5.53E-001
Rh-224 8.10E-001 1.82E-001 7.05E-002
PB-212 6.41E-001 9.47E-002 3.62E-002
BI-212 6.87E-001 2.70E-001 3.66E~001
TL-208 8.85E-001 1.02E-001 7.25E-002
U-235 Not Detected @ ---~-=--- 2.01E-001
TH-231 Not Detected  --------- 1.01E+001
PA-231 Not Detected @ --------- 1.18E+000
TH-227 Not Detected @ --------- 3.17E-001
RA-223 Not Detected  --~------- 1.97E-001
RN-21% Not Detected  --------- 3.12E-001
PB-211 Not Detected @ --------- 7.37E-001
TL-207 Not Detected @ ~+---v-c-a 1.03E+001
AM-241 Not Detected  ----=---- 3.80E-001
PUU-239 Not Detected @ --------- 3.67E+002
NpP-237 Not Detected  ---=-=--=--- 1.96E+000
PA-~-233 Not Detected @ --------- 4,83E-002
TH-2208 Not Detected ~-=--=-----. 2.14E-001



{Summary Report] - Sample ID: : 20119102

‘::k Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ ~---ce-w. 3.12E-002
AG-110m Not Detected @ --------- 2.45E-002
Ba-133 Not Detected  --------- 3,.86E-0DD2
BE-7 Not Detected @ -~-w------- 2.08E-001
CD-115 Not Detected @ ---ca----- 1.58E-001
CE-138% Not Detected @ --------- 2,48E-002
CE-141 Not Detected @ -~--=~----- 4 .86E-002
CE-144 Not Detected @ ---~----- 1.96E-001
CM-243 Not Detected @ ~—--~----- 1.44E-0D1
CO-56 Not Detected  ~---=~----- 2.8B6E-002
Co-57 Not Detected @ ---~----- 2.56E-002
CO-58 Not Detected @ —--«----- 2.58E-002
COo-60 Not Detected — -~----~s--- 3.10E-002
CR-51 Not Detected  ~=ww----- 2.19E-001
Cs-134 Not Detected W c-w-wca--- 3.77E-002
C8-137 Not Detected ~--wooo-- 2.74E-002
EU-182 Not Detected @ --cc----- 7.64E-Q0Q2
EU-154 Not Detected W --------- 1.43E-0Q01
EU-155 Not Detected - ---o----- 1.17E-002
FE-59 Not Detected  --------- 5.98E-002
GD-152 Not Detected @ --------- 8.75E-002
HG-203 Not Detected — --------- 2.81E-0D2
I-131 Not Detected — --------- 3.49E-002

— IR-192 Not Detected @ -~—-w---- 2.3%E-002
K~-40 1.56E+001 2.11E+00Q 2.76E-001
MN-52 Not Detected @ --------- 3.89E-002
MN-54 Not Detected  --=~------ 2.78E-002
MO-99g Not Detected  --------- 5.19E-001
NA-22 Not Detected @ -—--c-v---- 3.40E-002
NA-24 Not Detected  -~------- 2.32E+000
ND-147 Not Detected W ~—------__ 2.03E-001
NI-57 Not Detected — ~=----=~~-- 1.77E-001
RU-103 Not Detected @ ~-=cec-a-- 2.41E-002
RU-106 Not Detected @ -~-------- 2,.23E-001
SB-122 Not Detected @ ----e-e-- 9.11E-002
SB-122 Not Detected  --------- 2.38E-002
SB-125 Not Detected  --------- 6.65E-002
SN-113 Not Detected  ------«-- 3.16E-0032
SR-85 Not Detected @ ~----c---- 3.10E-002
TA-182 Not Detected @ --------- 1.278-001
Ta-183 Not Detected — --------- 5.66E-00D1
TL-201 Not Detected @ «<----—---- 3.39E-001
Y-88 Not Detected  --=------- 2.42E-002
ZN-85 Not Detected @ --------- 8.36E-002
ZR- B85 Not Detected  ----wa---- 4 62E-002
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostice Program *
* 8/27/02 4:07:13 PM *
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&
* pnalyzed by:Eﬁ“ﬂJ%Ikljf
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Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Accuire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

; *

2 -
éJ;?ﬂﬁz- Reviewed by: .425]%;1_ *
R R AR B A ER LS EEEEEEEREEEE XS L3 %k A&k kdkokkkhkkdkdkahok

SANDERS M (6135)
059693-003
20119103

6640/1078-DF1-BH2-5-8

766.900 gram
8/23/02 12:55:00 PM
E/27/02 2:21:05 PM
LABO2
6000 / 6002 seconds

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
I ZE T A AT REE TR A EEEIREE R I EEEEE L RS EE S AL AEE B EREEERE R AR L R EEEE SR FE L EE X FE L EREE L X

Nucliide
Name

TL-207

AM-241
- PU-239
NP-237
PR-233
TH-2259

A
{p

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

M=) OO & ~]-J0N

ctivity

Ci/gram )}
Detected
1.75E+Q00
7.18E-001
6.21E-001
Detected

.16E-001
.42E-001
.3CE-Q01
.29E-001
.16E-001
.7BE-001
.88E-~-001
.21E-001

Detected
Detected
Decected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma MDA
Errox (pCi/gram )
_________ 6.43E-001
4.67E-001 5.83E~-001
1.04E-001 5.23E-002
9.89E-002 4.62E-002
_________ 2.48E+001
2.85E-001 1.70E-001
1.35E-001 9.84E-Q02
1.40E-0Q1 9.56E-002
3.78E-001 5.95E-00%
1.81E-001 €.22E-002
9.95E-002 3.61E~002
2.67E-001 3,48E-001
1.05E-001 7.15E-002
_________ 2.02E-001
_________ 9.94E+0DQ0
_________ 1.20E+000
......... 3.12E-001
_________ 2.02E-001
_________ 3.10E-001
......... 7.00E-001
......... 1.05E+001
_________ 3.87E-001
_________ 3.62E+002
_________ 1.93E+000
......... 4.84E-002
......... 2.06E-001



(Summary Report] - Sample I1D: 20115103

Nuclide Activity 2-sigma MDA
Name ~(pCi/gram ) Error (pCi/gram )
AG-108m Not Decected --------- 3.16E-002
AG-110m Not Detected @ --------- 2.44E-002
BA-133 Neot Detected @ --------- 3.94E-002
EBE-7 Not Detected  --------- 2.00E-001
CD-115 Not Detected  --------- 1.91E-001
CE-135 Not Detected  --------- 2.50E-002
CE-141 Not Detected @ --------- 4.76E-002
CE-144 Not Detected W ---~----- 1.856E-001
CM-243 Not Detected  --------- 1.46E-001
CO-56 Not Detected @ --------- 2.62E-002
Co-57 Not Detected  --------- 2.53E-002
CO-58 Not Detected  -----=---- 2.42E-002
CO-60 Not Detected  ~-------- 3.04E-00C2
CR-51 Not Detected @ «----n--- 2.13E-001
CS-134 Not Detected  -----=--- 3.B6E-~-002
CsS-137 Not Detected @ ------~--- 2.65E-0Q2
EU-152 Not Detected  --------- 7.52E-002
EU-154 Not Detected  --------- 1.45E-001
EU-155 Not Detected @ --------- 1.12E-001
FE-5¢© Not Detected @ --------- 5.61E-002
GD-153 Not Detected @ --------- 8.66E-002
HG-203 Not Detected  --------- 2.86E-002
I1-131 Not Detected  --------- 3.43E-002
IR-192 Not Detected @ --=-=--=-- 2.40E-002
K-40 1.36E+001 1.85E+000 2.56E-001
MN-52 Not Detected  --------- 4 .07E-Q02
MN-54 Not Detected  --------- 2.B6E-002
MO-5% Not Detected @ ~---==--- S.01E-001
NA-22 Not Detected @ ---=+«----- 3.30E-002
NA-24 Not Detected  --------- 2.43E+000
ND-147 Not Detected @ =-------- 2.03E-001
NI-&7 Not Detected  --------- 1.82E-001
RU-103 Not Detected @ --------- 2.39E-002
RU-106 Not Detected @ --~-=-=---- 2.25E-001
SB-122 Not Detected  ------=~-- 9.12E-002
SB-124 Not Detected  --------- 2.32E-002
SB-125% Not Detected @ --~------- €.64E-002
SN-113 Not Detected  --------- 3.18E-002
SR-85 Not Detected @ -------=~- 2.08E-002
TA-182 Not Detected = --------- 1.26E-001
TA-183 Not Detected — --------- 5.78E-001
TL-201 Not Detected @ =--------- 3.45E-001
Y-88 Not Detected  --------- 2.26E-002
ZN-65 Not Detected  -~-------- 8.46E-002
ZR-95 Not Detected @ --------- 4 . 52E-002




**i*******************i**********i*****t*******************i*************

* Sandia National Laboratcries
Radiation Protection Sample Diagnostics Program *
8/28/02  7:41:45 AM *
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*

&
* Analyzed by: 5’/ f/ZS'@Z_. Reviewed by: /&\2 *
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*

Customer SANDERS M {6135)
Customer Sample ID 059€94-003
Lab Sample ID 20119104

Sample Description
Sample Quantity 768.000 gram
Sample Date/Time g/23/02 1:30:00 BM

Acquire Start Date/Time : 8/27/02 4:03:07 PM
Detector Name : LABD2

Elapsed Live/Real Time : 5000 /

6640/1078-DF1-BH2-10-5S

£003 seconds

Comments:

U-235/Ra-226 peaks not regolved. Either isctope may be overegtimated.
A Akh kX herhhrhdddbhrwhrdd A rhrdbddddrd bk hhhhddkdh ik k ks ok drsk d % ok ok oo ook o ok

Nuclide Activiky 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- €.46E-001
RA-226 1.68E+000 4 91E-001 6.42E-001
PB-214 6 .55E~-001 9.74E-002 S.41E-002
BI-214 5.61E-001 9.22E-002 5.16E-002
{_ ’ PB-210 Not Detected  --------- 2.49E+001
TH-232 7T.68E-001 3.57E-001 1.63E-001
RA-228 6.6LE-001 1.28E-001 1.17E-001
AC-228 6.70E-001 1.27E-001 7.85E-002
TH-228 1.07E+000 4 ,.15E-001 5.78E-001
RA-224 7.09E-001 1.63E-001 6.81E-002
PBE-212 6.54E-001 1.02E~001 3.683E~0D02
BI-212 7.55E-001 2.59E-001 3.34E-001
TL-208 6.45B-001 1.06E-0Q1 6.40E-002
J-235 Not Detected  --------- 2.03E-001
TH-231 Not Detected  ------=--- 5.90E+000
BA-231 Not Detected — --------- 1.20E+009
TH-227 Not Detected @ --------- 3.19%E-001
RA-223 Not Detected --------- 2.00E-001
RN-212 Not Detected ™ --------- 3,17E-001
PB-211 Not Detected @ --------- 7.0SE-001
TL-207 Net Detected  --------- 1.09E+001 -
AM-241 Not Detected  --------- 31.91E-001
PU-238S Not Detected  --=---c-c--- 3.71E+002
Np-237 Not Detected @ ----«---- 1.97E+000
PAR-233 Not Detected @ --------- 4.,78E-002
TH-22% Neot Decected  ~-------- 2.11E-0D1




( [Summary Report] - Sample ID: : 20119104

Nuclide

Activity 2-sigma MDa

Name (pCi/gram ) Error {pCi/gram )
AG-108m Not Detected  —--c----- 2.91E-002
AG~110m Not Detected  ~w------- 2.47E-002
BA-133 Not Detected @ --------- 3.88E-002
BE-7 Not Detected @ --------- 2.11E-001
CD-115 Not Detected @ -w-ww--o- 2.01-001
CE-139 Not Detected @ -~-------- 2.54E-002
CE-141 Not Detected @ --------- 4.77E-002
CE-144 Not Detected @ ~----w--- 2.01E-001
CM-243 Not Detected @~ --------- 1.46E-001
C0-5¢6 Not Detected  --------- 2.78E-002
CO-57 Not Detected @ ----~---- 2.65E-002
CO-58 Not Detected @ --------- 2.8B0E-002
CGC-60 Not Detected @ --------- 3.03E-002
CR-51 Not Detected @ --c--c----- 2.11E-Q01
CS-134 Not Detected @ ----c---- 31.80E-Q02
C8-137 Not Detected — --------- 2.60E-002
EU-152 Not Detected  -~cve---wn- 7.90E-002
EU-1854 Not Detected @ --------- 1.34E-001
EU-155% Not Detected W --------- 1.18E-001
FE-5% Not Detecked @ -~--c-n--- &.08E-~-002
GD-153 Not Detected @ -~-------- 8.52E-00C2
HG-203 Not Dekected  ~ceca-a_-- 2.798E-002

{") I-131 Not Detected — «~w-mean-- 3.46E-002

. IR-192 Not Detected  ~--c--a-- 2.33E-002
K-40 1.66E+001 "2.23E+000 2.56E-001
MN-52 Not Detected @ --------- 4,07E-002
MN-54 Not Detected  ~----~--- 2.83E-002
MO-99 Not Detected @ -w=-=------ 5.18E-GC01
NA-22 Not Detected  «v==ce--- 3.60E-002
NA-24 Not Detected @ -c---v--- 2.73E+000
ND-147 Not Detected  -----~--- 1.97E-001
NI-57 Not Detected  -----wu--- 1.84E-001
RU-103 Not Detected @ ----=-v--- 2.32E-002
RU-106 Not Detected — -------a- 2,22E-001
SB-122 Not Detected @ -—=---cw--- 5.22E-002
SB-124 Not Detected © --c--w--. 2.37E-0402
5B-125 Ncot Detected @ ----c-aw--. 5.97E-002
SN-112 Not Detected W --------- 3.23E-D02
SR-85 Neot Detected  --------- 3.12E~-002
TA-182 Not Detected — ------u-- 1.26E-001
TA-183 Not Detected  --------- 5.87E-001
TL-201 Not Detected @ --------- 3.59E-D01
Y-88 Not Detected @ --------- 1.85E-002
ZN-65 Not Detected W «-------- 8.45E-002
ZR-55 Not Detected — ---------

4.45E-002



******i***i***********************************************i**************

* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 9:07:19 PM *

* . ;
* Analyzed by: é? J&ﬂz/ Reviewed by:
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Customer : SANDERS M (6135)
Customer Sample ID :+ 059695-003
Lab Sample ID : 20119106

P

* ok ok dror Ak ok L E A SR B B X KX

Sample Description 6640/1078-DF1-BH3-5-8

Sample Quantity 753.700 gram

Sample Date/Time 8/23/02 2:25:00 PM
Acquire Start Date/Time 8/27/02 7:27:04 PM
Detector Name : LARBRO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
XEEX TR R AT R R R LR A RARATRT I A AT AT AR AR AR AR AR ATk Ak AR A XA LA XA hk*xk

Nuclide Activity 2-sigwa MDA
Name {pCi/gram ) Error {pCi/gram )
U-238 Not Detected --------- 6.88E-001
RA-226 1.59E+000 5.06E-001 6&.85E-001
PB-214 6.92E-001 1.02E-001 5.36E-002
BI-214 £.22E-001 9.98E-002 4 ,85E-002
} PB-210 Not Detected @ ----=-w-=- 2.57E+001
TH-232 7.67E-001 3.58E~-001 1.74E-001
RA-228 7.48E~-001 1.38E-001 1.1CE-001
AC-228B 7.84E-001 1.4SE-001 2.43E-002
TH-228 3.81E-001 3.91E-001 €.23E-001
RA-224 7.94E-001 1.78BE-001 6.94E-002
PB-212 7.89E-001 1.16E-001 3.69E-00Q2
BI-212 8.51E-001 2.84E-001 3.64E-001
TL-208 6.58E-001 1.11E-001 7.48E-002
U-235 Not Detected @ --—-=-c---- 2.02E-001
TH-231 Not Detected  ---=------ 1.02E+001
PR-231 Not Detected  --~------ 1.22E+000
TH-227 Not Detected  -=-=~---- 3.36E-001
RA-223 Not Detected @ --------- 2.D5E-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 @ --------- 3.81E-001
PU-239 Not Detected  --------- 3.78E+002
Np-237 Not Detected = -=-=------ 2.01E+000
PA-233 Not Detected  ---~----- 5.06E-(0G2
TH-229 Not Detected  --==--=--- 2.18E-001



[Summary Report]

aclide
" Name
AG-108m
AG-1140m
BA-133
BE-7
Ch-11%
CE-139
CE-141
CE-144
CM-243
CCo-586
Cco-57
CO-58
C0-60
Cr-51
C5-134
CsS-137
EU-152
EU-154
EU-155
FE-5&
GD-153
HG-203
I-131
IR-192
K-40
MN-52
M- 54
MO-99
NA-22
NA-24
ND-147
NI-%7
RUJ-103
RU-108&
SB-122
SB-124
SB-125
SN-113
SR-B5
"TA-182
TA-183
TL-201
Y-88
ZN-65
ZR- G5

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

1.57E+001
Mot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detecked
Not Detected
Not Detected
Not Detected
Not Dezected
Noc Detected
Not Detected
Nokt Detected
Neot Detected
Not Detected
Not Detected

‘Not Detected

Not Detected

- Sample ID:

2-sigma
Exror

- AR o -
L U,
- e o w =
- e =

- . —

20119106

MDA .
(pCi/gram )

3.28E-002
2.49E-002
4.13E-002
2.14E-001
2.12E-001
2.59E-00Q2
4.82E-002
2.10E-001
1.56E-001
2.7BE-0D2
2.77E~002
2.67E-DD2
2.04E-002
2.21E-001
4.06E-002
2.75E-002
8.30E-002
1.51E-001
1.20E-001
6.03E-002
8 .G4E-~ Q02
2.93E-002

.3.46E-002

2.38E-002
2.48E-001
4.18E-002
2.95E-002
5.24E-001
3.56E-002
2.98E+000
2.06E-001
1.90E-001
2.50E-002
2.39E-001
9.82E-002
2.56E-002
6.9BE-002
31.29E-002
3.22E-002
1.32E-001
5.81E-001
3.75E-001
2,.03E-002
8.78E-002
4.95E-002



***t*********************************************************************

* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8§/27/02 10:49:18 BM *
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Customer : SANDERS M (6135}
Customer Sample ID : 058696-003
Lab Sample ID 20119107

Sample Description 6640/1078-DF1-BH3-10-8

Sample Quantity 772.700 gram

Sample Date/Time 8/26/02 9:55:00 AM
Acquire Start Date/Time 8/27/02 9:09:03 PM
Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments :

U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
********************i**i*********************************i***************

Nuclide Activity 2-sigma MDA
Name (pCi/gram } Brror (pCi/gram )
U-238 Not Detected  --------- 6.05E-001
RA-226 1.52E+000 4 .62E-001 6.13E-001
PRE-214 6.24E-001 9.25E-002 4 .93E-002
BI-214 5.26E-D0D1 8.60E-002 4 .45E-002
PE-210 Not Detected @ --«--v--- 2.36E+0G1

" TH-232 5.20E-QD1 2.58E-0Q01 1.7€E-001
RA-228 €.84E-001 1.27E-001 8.73E-002
AC-228 €.62E-00C1 1.2BE-001 8.79E-002
TH-228 3.8BE-001 2.76E-001 4 25E-001
Rh-224 6.56E-001 1.54E-0Q01 7.61E-002
PE-212 6.54E-001 9.61FE-002 3.33E-0Q02
BI-212 5.90E-001 2.37E-001 3.22E-001
TL-208 5.26E-001 S .30E-002 €.393E-002
U-235 1.71E-001 1.54E-001 1.98E-001
TH-231 Not Detected --------- S _.44E+06Q0
PR-231 Not Detected W -------—- 1.16E+000
TH-227 Not Detected = ------=--- 3.03E-001
RA-223 Net Dektected — @ --------- 1.63E-001
RN-219 Not Detected  --------- 2.93E-001
PB-211 Not Detected = ~--ce-e--- 6.54E-0D01
TL-2C7 Not Detected «~=-c------ 1.05E4001
AM-241 Not Detected @ --ceoe---- 3.62E-001
PU-239 Not Detected @ ~-~ce-eo--- 3.41E+4002
NpP-237 Not Detected @ --------- 1.82E+000
PA-233 Not Detected @ --------- 4.64E-002
TH-229 Not Detected W ---------

2.02E-001



(Summary Report] - Sample ID: : 20119107
fuclide

Activity 2-sigma MDA

Nawe (pCi/gram ) Error {pCi/gram )
AG-108m Not Detected W ---e--o.- 2.78E-002
AG-1190m Not Detected  -—-------- 2.20E-002
BA-133 Not Detected  --------- 3.85E-002
BE-7 Not Detected @ ----a--a- 1.94E-001
CDh-115 Not Detected @ —«--ce--a- B.26E-002
CE-13¢9 Not Detected — -~--~---- 2.37E-00Q2
CE-141 Not Detected  -~-----o- 4 _28E-002
CE-144 Not Detected @ ----~----- 1.93E-001
CM-243 Not Detected = --------- 1.40E-001
CO-5¢ Not Detected W ---vvc--o- 2.47E-002
CC-5%7 Not Detected — ~-evc---- 2.50E-002
Co-£8 Not Detected  -w------- 2.39E-002
CO-60 Not Detected  ----uw-ao- z2.75E-0Q02
CR-51 Not Detected  -w--c---« 1.82E-0G1
Cs-134 Not Detected @ -----n--a 2.71E-002
Cs-137 Not Detected  -----o--- 2.38E-002
EU-152 Not Detected  -=~---=_=- 7.48E-002
EU~15¢ Not Detected @ ---cao---. 1.2BE~-001
EU-155 Not Detected @ --------- 1.10E-001
FE-59 Not Detected — --w------ 5.18E-002
GD-153 Not Detected W ---~-c---- B8.00E-002
HG-203 Not Detected  ~-------- 2.87E-002
I-131 Not Detected @ ---=----- 2.42E-002
IR-192 Not Detected @ «~---—o-.. 2.14E-QQ2
K-40 1.33E+001 1.81E4+000 2.31E-G01
MIN-52 Not Detected e m e ' 2.73E-002
MN-54 Not Detected @ ----ce--- 2.84E-002
MO-59 Not Detected — -~veo--c--- 2.62E-001
NA-22 Not Detected W -~-ca-oo-oo-- 2.96E-002
NA-24 Not Detected  --------- 1.35E-001
ND-~147 Not Detected W -~c------- 1.60E-0Q1
NI-57 Not Detected  -~-----w-- 5.52E-0Q2
RU-103 Not Detected  ~----w-o-- 2.21E-002
RU-106 Not Detected W ~-----~-- 2.19E-001
SB-122 Nct Detected ~-------- 4.40E-002
SB-124 Not Detected  ---cw---a-- 2.22E-Q02
SB-125 Not Detected — -=-------- 6.66E-002
SN-113 Not Detected — -~=-o------ Z2.80E-002
SR-8% Not Detected @ --------- 2.80B-0C2
TA-182 Not Detegcted @ --------- 1.18E-001
TA-183 Not Detected — c-c-e---- 3.80E-001
TL-201 Not Detected = -~------_ 1.B8E-001
Y-88 Not Derected @ -----w--- 2.23E-002
ZN-65 Not Detected W «-acoa---.. 8.16E-002
ZR-395 Not Detected W --------.

4.17E-002
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Sandia National Laboratories *
* Radiation Protection Sample Diagnosties Program *
* 8/28B/02 7:45:51 AM . *
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* *
* Analyzed by: g?ﬁﬂ%az. Reviewed by: /4 *
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Customier SANDERS M {6135)
Customer Sample ID 059697-003

Lab Sample ID 201191905

Sample Description 6640/1078-DF1-BH3-5-DU

Sample Quantity 665.300 gram

Sample Date/Time g/23/02 2:30:00 PM
Acquire Start Date/Time 8/27/02 5:45:06 PM
Detector Name LABO2

Elapsed Live/Real Time 5000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
rkd ke kb kT kR T TR A AR KR AN AR TR R XN ERARRA LA TE RN AR A AR LT d AT edb ket ordn

Nuclide activity 2-sigma MDA
Name {(pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ -~---=----- 6.50E-D01
RA-226 1.46E+000 4.73E-001 £,36E-0C01
PE-214 7.41E-001 1.10E-001 &8,.78E-002
BI-214 6.06E-001 9.92E-002 5.10E-002
PR-210 Not Detected @ --------- 2.45E+001
TH-232 5 .05E-001 2.58E-Q0C1 1.96E~-001
RA-228 5.04E-001 1.11E-0C1 1.21E-001
RC-228 Not Detected  -------~-- 1.71E-001
TH-228 S.10E-001 3.88E-001 6.02E-001
RA-224 6.56E~001 1.87E-001 6.59E-002
EB-212 6.10E-001 9.12E-002 3.71E-002
BI-212 9.1a4E~001 2.83E-001 3.4LE-001
TL-208 4.97E-001 5.36E-002 7.65E~Q02
U-235 Not Detected @ -~-~-c-w-- 2.13E-001
TH-231 Not Detected @ -~-«--==- 1.04E+001
Pn-231 Not Detected  --------- 1.24E+0G0C
TH-227 Not Detected  --------- 3.17E-00Q01
RA-223 Not Detected @ --------- 2.05B~001
RN-219 Not Detected  ---=~----- 3,34E-001
PB-211 Not Detected  ----~----- 7.80E-001
TL-207 Not Detected  =~--------- 1.11E+4QQ1
AM-241 Not Detected @ ---~----- 3.91E-001
PU-23% Not Detected  --rmew---a 3.82E+002
NpP-~-237 Not Detected @ ---v----- 2.008+000
PA-233 Not Detected @ -----v--- 5.27E~002
TH-229 Not Detected @ =--------- 2.34E-001




‘:~£5ummary Report] - Sample ID:

Nuclide
Name
AG-108m
ARG-1210m
BA-133
BE-77
CD-11%
CE-13¢
CE-141
CE-144
CM-243
CO-56
CCo-57
CO-58
CoO-80
CR-S51
CS-134
CS-137
EU-1852
EU-154
EU-155
FE-59
GD-~153
HG-203
I-131
IR-192
K-49Q
MN-E2
MN-54
MO-99
NA-22
NA-24
ND-~147
NI-57
RU-103
RU-108
SB-122
SB-124
SB-125
SN-113
SR-865
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 7

Not Detected
Not Detected

Not Detected .

Not Detected
Not Detected
Nok Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detecred
Not Detected
Not Detected

1.31E+4001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma

- e — e
L T
- e e e ——
P e
- m
— - o =
BT S
B I I e —
- - -
-
o e e e -

- o v e
— - —— e m w
- -
- = - ———
- -
- . -
- A -
- m e
- m o — —
- - - = -
- ar o r — moa

B I I .

20119108

MDA
(pCi/gram )
3.28E-002
2.681E-002
4.35E-002
2.18E-001
2.05E-001
2.64E-002
5.08E~002
2.13E-001
1.45E-001
2.%1E-DQ2
2.75E-002
2.64E-002
2.83E5-002
2.15E~001
4.22E-~-002
2.80E-~002
8.14E~002
1.51E-001
1.19E-001
6.34E-002
8.8B5E-002
2.7BE-002
3.70E-002
2.47E-002
2.54E-001
4,51E-002
3.00E-0Q02
5.37E-001
3.56E-002
2.76E+000
2.05E-001
1.64E-001
2.51E-002
2.31E-001
9.47E-002
2.56E-002
£.BSE-0Q2
3.21E-002
3.24E-002
1.25E-001
5.88E-001
3.83E-001
2.13E-002
8.65E-002
4 . 37E-0Q02
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
g/28/02 8:03:35 AM %

IS R AR E R AREEREEEREE LSRR LR AR R R R RS LA R R R ER AR AR XAl R At R RN E R R EEEE T EREEETS
*

. *
* Analyzed by: E‘;&%LL Kb& %’}ZQ/@Z Reviewed by: g/}‘ﬁé“i/ *
2R EE SRR EREXERSE X R EEE EEFIIS SRS RS EE RS SR EEEEEER &R RS % %% #**********

-

Customer SANDERS M (8135)
Customer Sample ID 055698-003
Lab Sample ID 20119108

Sample Description
Sample Quantity
Sample Date/Time 8/22/02 11:40:00 AM
Acguire Start Date/Time 8/27/02 10:51:02 PM
Detector Name : LABOQO2
Elapsed Live/Real Time €000 /

6643/1120-DW1-BH1-8-8
672.500 gram

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
AR AR R AR R R EEEEEER R AR RS SRR R R A REE AR SRR RN ERRARR ARl E LA RRERESREEEREEEEEESEEE]

Nuclide

Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ --------- 6.68E-001
RA-226 1.55E+000 4 ,65E-001 6.09E-001
PB~214 S5.BZE-001 9.11E~-002 5.94E-002
BI-214 T .68E-001 S.35E-D02 5.00E-002
’95-210 Not Detected  ---~------ 2.61E4+001
TH-232 6.93E-001 3.3B8E-Q01 2.02E-001
RA-228 6.17E-0C1 1.26E-0Q01 1.22E-001
AC-228 £.30E-001 1.32E-0C1 1.08E-001
TH-228 6.78E-001 3.48E-0QC1 5.10E-001
RA-224 7.65E-001 1.77E-001 7.12E-002
PB-212 £€.41E-001 9,.53E-002 3.98BE-002
RI-212 S.69E-001 2.39E-001 3.26B-001
TL-208 5.93E-001 1.06E-001 7.94E-002
U-235 Not Detected @ --------- 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 W ~---v---- 2.27E-001
RN-219 Not Detected  -~------- 3.18E-001
FBR-211 Not Detected @ @ ---=w-u--- 7.20E-Q01
TL-207 Not Detected  --------- 1.12E+201
AM-241 Not Detected  --~----~- 3.96E-001
PU-239% Not Detected @ ~------~- 3.893E+002
NP-237 Not Detected  --+------ 2.04E+000
PA-233 Notc Detected  -~------- 4.7%9E-002
TH-229 Not Detected - ~--=----- 2.23E-0Q01



[Summary Repcrt] - Sample ID: 20119108
‘ Nuclide Activity 2-sigma MDA
- Name (pCifgram ) ° Error {pCi/gram )

AG-108m Not Detected @ --------- 3.36E-002
AG-110m - Not Detected  --------- 2.682E-002
BA-133 Not Detected @ --------- 4,31E-D02
BE-7 Not Detected © ---w----- 2.21E~001
CD-1158 Not Detected @ --------- 3.26E-001
CE-139 Not Betected  --=-woc--- 2.64E-002
CE-14] Not Detected @ --=-c-a-- 5.20E-002
CE-144 Not Detected @ ----=----- 2.09E-001
CM-243 Not Detected  ---=---=--- 1.54E-001
C0-58 Nct Detected W -~-------- 2.90E-002
CO-57 Not Detected @ @ --~--c-=~-- 2.75E-002
CO-58 Not Detected ------w-- 2.95E-002
CO-60 Not Detected @ ---~----~-- 31.21E-002
CR-51 Not Detected @ --------- 2.33E-001
CS-134 Not Detected  --v-ew---- 4 .17E-00z2
C8-137 Not Detected @ ----~---- 2.79E-002
BU-152 Not Detected  --------- 8.23E-002
EU-154 Not Detected @ --------- 1.5¢E-001
EU-155 Not Detected = --------- 1.20E-001
FE-5% Not Detected W --=------- §€.25E-002
GL-~153 Not Detected @ -v=--v--- 9.12E-00¢2
HG~203 Vot Detected W —~-------- 3.04E-002
I-131 Not Detected @ ~-=------ 4.10E-002
IR-192 Wot Detected @ --------- 2.39E-002
K-40 1.64E+001 2.22E+000 3.02E-001
MN-32 Not Detected — --=v---u-. 4,70E-002
MN-54 Not Detected @ ---e-u-.. 3.06E-002
MC-95. Not Detected @ ---av-w--- 7.47E-001
NA-22 Not Detected  --=-v----- 3.53E-002
NA-24 Mot Detected — @—-------. 1.30E+001
ND-147 Not Detected W --------= 2.37E-001
NI-57 Not Detected @ --------- 5.62E-001
RU-103 Not Detected @ ---=------ 2.70E-002
RU-108 Not DPetected @ ---=-----_ 2.36E~-001
SB-122 Not Detected @ -~-------- 1.41E-001
SB-124 Not Detected @ -~-------- 2.682E-0QQz2
SB-125 Not Detected  ~=----=---- 7.12E-002
SN-113 Not Detected W ~---ca--. 3.32E-002
SR-~85 Not Detected @ -==-----_ 3.33E-0Q2
TA-182 Not Detected @ ~-—v--w--- 1.39E-001
TA-183 Not Detected  ~=---a--_ 7.15E-001
TL-201 Not Detected W ~=-c--w-oo_ 4 .895E-001
¥-88 Not Detected @ ---—------ 2.34E-Q02
ZN-65 Not Detected @ ~-------- 8.87E-002
ZR-95 Not Detected @ ----—----_ 5.06E-002
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Sandia National Laboratories *
Radlatlon Protection Sample Diagnostics Program *
7:59:59 AM *

8/28/02
EE RS S AR RS AR R R R R R R R R R R R Y e e L e ]

*
Analyzed by: 1 fo L@/OL Reviewed by: %ﬁ@/
LA R A RS RS EEE SRS EEEY X ************************* khkkkhkhkhkhkhkkhkkhk
ustomer SANDERS M (6135)
ustomer Sample ID 059695-003
ab Sample ID 20119105

6643/1120-DW1-BH1-13-8
£72.600 gram
8/22/02 12:05:00 PM

rample Description
jample Quantity
;ample Date/Time

wcquire Start Date/Time 8/28/02 12:33:12 AM
Jetector Name LABQZ
ilapsed Live/Real Time 6000 / 6002 seconds

~omments:

J-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
AR EREEE SRS SRR EES R LSRR RS SR IR SRR R RRRY R R R LR RE R R R ER R R X R IR R I g SR ey

Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected @ ~-~-=----- &€,76E~-001
RA-226 1.57E+00Q00 4 ,9BE-001 6.68E-001
RE-214 6.31E-001 9.64E-002 5.75E-002
{ '214 5.32E-001 8.9%E-002 5.33E-002
210 Not Detected  ~--------- 2.60E+001
TH-232 5.76E~-001 2.84E-001 1.87E-001
RA-228B 7.00E~001 1.37E-001 1.20E-001
AC-228 5.28E-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-001 8.27E-002
PB-212 6.64E-001 9.85E-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-GQ1
U-235 1.57E-001 1.66E-001 2.13E-001
TH-231 5.69E+000 4 ,.91E+000 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
PR-211 Not Detected @ --------- 7.33E-001
TL-207 Not Detected @ --------- 1.10E+001
AM-241 Not Detected @ --------- 3.98E-001
PU-239 Not Detected @ --------- 3.87E+002
NP-237 Not Detected @ --------- 1.59E+000
PA-233 Not Detected W --------- 5.13E-002
Detected @ --------- 2.18E-001

" 229 Not



{Summary Report] - Sample ID: 20119109
ide Activity 2-sigma MDA

‘ e (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected W -------_. 3.29E-002
AG-110m Net Detected  ~--w~---- 2.53E-002
BA-133 Not Detected W -~---~---- 4.09E-00C2
BE-7 Not Detected  ~---~---- 2.26E-001
CDh-115 Not Detected @ -~--w----- 3.18E-001
CE-139 Not Detected @ -~----wo--- 2.69E-002
CE-141 Not Detected @ -~---w---- 5.22E-002
CE-~144 Not Detected — ~--wc----- 2.16E-001
CM-243 Not Detected @ @ -~---~---- 1.56E-001
CO-56 Not Detected = ~---<----- 2.94E-002
cO-57 Not Detected  ~---~---- 2.76E-002
C0-58 Not Detected W ~---~---. 3.11E-002
COo-60 Not Detected = ~-------- 3.12E-002
CR-51 Not Detected W -~-------- 2.23E-001
C5-134 Not Detected W ~---wc---o 4.15E-002
C8-137 Not Detected @ ~-=--w---- 2.76E-002
EU-152 Not Detected @ ~-------- 8.22E-002
EU-154 Not Detected W ~-------- 1.51E-001
EU-155 Not Detected @ ~---w---- 1.21E-001
FE-59 Not Detected @ ~-------- 6.41E-002
GD-153 Not Detected ™  ~---w---_ 8.98E-002
HG-203 Not Detected  ~-~------- 3.04E-002

131 Not Detected @ ~-------- 3.85E-002

192 Not Detected @ -=---wo--_-- 2.47E-002

C 1.65E+001 2.24E+000 2.57E-001
MN-52 Not Detected W ~---c---. 5.33E-002
MN-54 Not Detected @ ~-v-wc---- 3,.12E-002
MQO-9% Not Detected @ ~---c----. 8.16E-001
NA-22 Not Detected = -------_._ 3.51E-002
NA-24 Not Detected = --------- 1.378+001
ND-147 Net Detected W ~---c-w-_ 2.38E-001
NI-L57 Not Detected W ~-------- 5.74E-001
RU-103 Not Detected @ -------_-- 2.66E-002
RU-106 Not Detected @ ~-------. 2.27E-001
Sp-122 Not Detected @ --------- 1.3BE-001
SB-124 Not Detected @ -~----c---_ 2.51E-002
SB-125 Not Detected @ ~-------- 6.80E-002
SN-113 Not Detected @ ~-------. 3.29E-002
SR-85 Not Detected @ ~-------- 3.24E-002
TA-18B2 Not Detected @ ----=--a--= 1.36E-001
TA-183 Not Detected W ~---c-cw-_. 7.24E-001
TL-201 Not Detected @ ~wecem---o 5.14E-001
Y-88 Not Detected W -—---cw---_ 2.48E-002
ZN-65 Not Detected  -~-------_ S.43E-002
ZR-9% Not Detected @ --------_ 4 .78E-002

3



******i******i****i*i****‘k********************1\******************i—*******
Sandia National Laboratories
C Radiation Protection Sample Diagnostics Program

*

8/28/02

8:05:10 aM

*
®
s

k*****************************t****t**ti********************************

Customer

Customer Sample ID
La Sample 1D

Sample Description
Sample Quantity

Sample Date/Time
Acguire Btart Date/Time
Detector Name

Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

*
* Analyzed by: ' 3/2%/02  Reviewea by:
PR A B N R R R K E R R R ST LA R L EREESE FFFFEEFEFFEEETEREE L

SANDERS M (6135)

058700-003
20119110

6643/10795-DF1-BH2-11-8

657.200 gram

8/23/02 8:40:00 AM
8/28/02 2:15:10 AM

LABO2

6000 / 5002 secconds

o

*
*

**************

******i******i’ii*i************************i*****i********************i‘***

Nuclide
Name

( y PB-210

Activity
(pCi/gram J
Not Detected
1.40E+QQ0D
€6.31E-001
5,11E-001
Not Detected

.05E-D01
.84E-Q01
.04E-0Q01
-72E-001
.40E-0Q01
.08E~-001
.36E-D001
.B1lE-001

Mo -d-3~3<3 03

Not Detected
Not pDetected
Not Detected
Not Detected
Not Detected

2.48E-001
Not Detected
Not Detected

Not Decected
Not Detected
Not Detected
Not Detected
Not Detected

2~sigma
BError

5.08E-001
.75E-002
.82E-002

o \0

3.36E-001
1.34E-001
1.39E-001
4.50E-001
1.71E-001
1.04E-001
2.91E-001
1.06E-001

- — e - =

- - — -

AP A S
U
- - -

- - - - — -

MDA
(pCi/gram )
7.08E-001
7.14E-001
6.12E-002
5.62E-002
2.67E+001

1.83E-001
1.09E-001
9.78E-002
6.80E-001
5.84E-002
3.85E-002
3.75E-001
8.2BE-002

2.17E-001
1.06E+001
1.29E+04090
3.48E-001
2.25E-001
3.2BE-001
7.05E-001
1.23E+001

4.06E-001
4,08E+0G2
2.10E+000
4 ,98E-002
2.25E-Q01



[Summary Report]

uclide

Name
AG-108m
AG-110m
BA-133
BE-7
CDh-115
CE-139
CE-14¢1
CE-144
CM-243
CO-56
CO-57
C0-58
Co-60
CR-51
Cg-134
Cs-137
EU-152
EU-154
EU-155%
FE-S9
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-589
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
85B-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-§5
ZR-95

Activity
(pCi/gram )

Detected
Detecred
Detected
Detected
Detected
Detected
Detected

Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Betected
Detected
Detected
1.55E+D0%
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Dectected
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Cetected
Detected
Detected

- Sample 1D: 1 20119110

Z-sigma
Error

- —— e oA
I I
-— - = = =
-—— =
- = e
—-—— ot o e oam
- e -
e o m m — -
T
-
B I UL S VR,
- -

MDA
{pCi/gram )

- e -

4.20E-002
2.29E-001
2.65E-00C1
2.74E-002
5.16E-002
2.17E-001
1.81E~001
3.07E-~002
2.B7E-~-00Q2
2.86E~D02
3.50E-002
2.30E-001
4.15E-002
2.90E-002
£.65E-~0Q02
1.61E~-GOC1
1.28E-001
6€.47E-002
9.32E-002
3.13E-002
3.9%9E-0Q02
2.52E-002
2.54E-001
4.62E-002
2.98E-002
6.65E-0D1
3.65E-0Q02
5.55E+000
2.25E-001
2.65E-001
2.62E-002
2.44E-001
1.17E~001
2.65E-00Q2
7.54E-002
3.32E-002
3.46E-0Q2
1.36E-001
6.64E-001
4.32E-001
2.44E-002
9.33E-002
5.12E-002
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* Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/27/02 12:56:26 PM *

kxhkkkdkrrdhrrdhrhdrhkardrhdbrdrkhkddrddrhkbdwrdkrbhddekhrhidwrrhrhkhbhhdbrkdhdrdbddd

* , A i *
* Analyzed by: L%"QUCL,Q‘ 1 E‘B\?‘,’O& Reviewed by: ﬁﬁfﬁlj/ *
********************i‘zi* (I E XL ER B A S EENEEERE R ER R EERRE LR A ETER ALY S &R T

Customer : SANDERS M {6135)
Customer Sample ID 059701-003
Lab Sample ID 201139111

Sample Description
Sample Quantity
Sample Date/Time 8723702 B:55:00 AM
Acquire Start Date/Time g/27/02 11:16:12 AM
Detector Name : LABO1
Elapsed Live/Real Time €000 /

6643/1079-DF1-BH2-16-8
791.300 gram

6002 seconds

Comments:

1J-235/Ra-22€ peaks no: resclveld. Either isotope may be overesstimated.
P e T s s 2 L s ISR E RS R R 2 X2 S SRR R R A R R A L L AL LERELRSE RS

Nuclide Activity 2~sigma MDA
Name {(pCifgram ) Error {pCi/gram )
U-238 Wet Detected ™ -~---=---- 4 .53E-001
RA-22€ 1.77E+4000 5.37E-001 7.10E-001
PB-~214 6.10E-001 8_70E-002 €.46E-002
BI-214 5.21E-001 9.14E-0Q2 S.73E-002
( ?PBézlo Not Detected @ ~--=-=--=-- 8.46E+000
TH-232 E.59F-DO1 2.7BE-00Q01 1.87E-001
RR-228 £.32E-001 1.51E-001 1.68E-001
AC-228 Not Detected  ---=--=--- 1.89E-001
TH-228 5.20E-001 1.95E-001 4,21E-001
RA-224 7.06E-001 L.789E-001 §.04E-002
PR-212 5.B4E-001 B.84E-002 3.52E-002
BI-212 6.04E-001 2.85E-001 3.99E-001
TL-~208 4 .54E-001 5.22E-002 8.0%E-002
U-235 Not Detected @ --------- 1.80B-001
TH-231 Not Detected @ --------- 5.98E+000
PR-231 Not Detected - ~-==-=--- 1.27E+Q0¢C
TH-227 Not Dstected @ ~----~---- 3.01E-0D2
RA-2z2 Not Detected  -~--=-n--- 1.28E~901
RN-219 Not Detected  ~-------~- 3.54E-001
PB-211 Not Detected @ ~----~--- 7.98E-001
TL-207 Not Detected  «---w---- 1.39E+4003%
AM-241 Not Detected  ---=-~~--- 1.5%E-001
PU-2238 Not Detected  -~----~--- 3.268B+002
Np-237 Not Detected @ -----~--- 1.75E+0Q0
PA-233 Not Detected  ~--------- 5.33E-002
TH-228% Not Detected  --------- 1.74E-001



[Summary Reportj - Sample ID: 20119111
~Juclide Activity 2-sigma MDA
Name (pCifgram ) Exrror (pCi/gram )
AG-108m Not Detected  ---------« 3.85E-002
AG-110m Not Detected @ --------- 2.92E-002
Ba-133 Not Detected @ ~=-ca-w-- 3.84E-002
BE-7 Neot Detected  ----=--~-- Z2.34E-001
CD-115 Not Detected  -~----~---- 2.13E-001
CE-139 Not Detected  ~---e---- Z2.33E-002
CE-141 Not Detected @ ~-«--w--- 4 .28E-002
CE-144 Not Detected @ ~-~------ 1.84E-001
CM-243 Not Detected  --------- 1.56E-301
C0-5¢ Not Detected  ~-~------ 3.14E-002
Co-57 Not Detected @ @ ~-------- 2.20E-Q002
CO-5E8 Not Detected W --------- 3,.22E-Q02
CO-60 Not Detected @ «=-------- 3.79E-002
CR-51 Not Detected  --------- 2.39E-001
C8-134 Not Detected @ ----w---- 2 .24E-002
Cc5-1237 Not Detected ---=-c---- 3.04E-002
EU-152 Not Detected @ -----=---- 6.57E-002
EU-154 Not Detected @ --------- 1.80E-001
EU-155 Not Detected @ --------- 1.02BE-001
FE-59 Not Detected -~-=--w-=--- 7.62E-002
GD-153 Net Detected ™ -~------- 5.74E-002
HG-203 Not Detected  -—-------- 2.93E-002
I-131 Not Detected — --------- 3.58E-002
(““. IR-192 Not Detected @ --------- 2.68E-002
’K—4O 1.36E+001 1.89E+000 3.02E-001
MN-52 Not Detected @ --------- 5.12E-Q02
MN-54 QOE-002 1.-00E-0fa— 1.72E-002 A7 be@iTED 4y S
MO-59 Nol Detected @ --=--~--- 6.49E-001 éﬁ%ﬁi~_‘
NE-22 Not Detected @ -------~- 4 . 30E-002
NA-24 Not Detected = -----=~--- 3.14E+9000
ND-147 Not Detected @ ----uaow- 2.44BE-001
NI-57 Not Detected @ -=---vco-- 3.17E-001
RU-1G3 Not Detected -~-=~w--- 2.78BE-002
RU-106 Not Detected  --~-~----- 2.65E-Q01
8B-122 Not Detected = --------- 1.C8E-002
SB-124 Not Detected = -+--=------ 2.70E-002
SB-125 Not Detected @ --------- 7.88E-002
SN-113 Not Detected W -----eo-o- 3.49E-002
SR-85 Not Detected @ ---~------ 3.41E-002
TA-182 Neot Detected ™ --------- 1.58E-001
Th-183 Not Detected -=------- 2.37E-001
TL-2012 Not Detected - -~------- 1.87E-001
¥Y-88 Not Detected @ =~-------- 3.14E-002
ZN-65 Not Detected @ --------- 1.G8E-001
ZR-95 Nobt Detected  —-=--o--o 5.82E-002

>
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
. g/27/02 2:38:47 PM *

**i*****i***i*i***i*i*************ii****i*i***‘k**t**************ti % %k ok ok ok k

* . N 4 *
T, "

* Rnalyzed by: D k"—-X £IaF)0> Reviewed by: f&k}{bj{ *

********************{ * % I EXEE 2 X EEI R AR R RS R & & & * * * s & e g de e ek v Uk g

Customer SANDERS M (6135}
Customer Sample ID 059702-003
Lab Sample ID 20119112

Sample Description
Sample Quantity

6643/1079-DF1-BH3-11-5
675.800 gram

Sample Date/Time 8/23/02 9:50:00 AM
Acguire Start Date/Time 8/27/02 12:58:31 FM
Detector Name : LABOZ

Elapsed Live/Real Time : 000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
Fhhkkdkkrkkkhkkkhk Yo et Uk d sk de B de U vk W e R o e ok o Kk o e W e v e ok ok e ke ok Ak hkhkhkhkKhdkddiok ko kb ke dxk

Nuclide Activity 2-gigma MDA
Name {pCi/gram ) Erxror {pCi/gram )
U-238 Not Detected @ --------- 5.03E-001
RA-228B 1.70E+000 S$.65E-001 7.66E-001
PBE-214 5.65E-001 9.20E-0Q02 &.00E-002
BI-214 5.78E-D01 1.02E-001 6.29E-002
PBE-210 Not Detected @ --------- 8.66E+000
TH-232 7.10E-001 3.37E-001 1.70E-001
RA-228 5.56E-001 1.38E~-001 1.73E-001
AC-228 6.0CE-001 1.38E-001 1.17E-001
TH-228 5.61E-001 2.1BE-Q01 4 _58E-001
RA-224 6£.98E-0Q01 1.90E-001 1.17E-001
PB-212 6.67E-001 1.01E-001 3.85E-0Q2
BI-~-212 5.89E-0Q1 2.93E-001 4,11E-001
TL-~208 5.92E-001 1.15E-DC1 9.33E-002
U-235 Not Detected @ --------- 2.03E-001
THE~-231 Not Detected  --------- 6.66E+G0C
PA-231 Not Detected @ --------- 1.46E+D00D
TH-227 Not Detected  ~--=-=--~-- 3.39E-001
RA-223 Not Detected  -~---==---- '1.43E-001
RN-218 Not Detected @ --------- 4 . 06E-0D1
PB-211 Mot Detecred @ --------- 8.BY9E-001
TL-207 Not Detected  -~-==--=-=-- 1.54E+001
AM-241 Not Detected @ --~------ 1.78E-001
PU-239 Not Detected  -~--=------ 3.52E+002
Np-237 Not Detected  -----—---- 1.95E+000
PA-233 Not Detected --------- 5.63E-002
TH-229 Not Detected @ ~--=-=--- 1.89E-001



(Summary Report]

uclide

Name

AG-1D8m
AG-110m
BA-133

BE-7

CD-115
CE-135
CE-141
CE-144
CM-243

CC-56
CG~57
Co-~58
Co~60
CR-51

C5-134
C8~-137
Ei-152
EU-154
EU-155

FE-59

GD-153
HG-203

I-131

IR-182

§ K-40
‘ MN-52
MN-54
MO-98
NA-22
NA-24

ND-147

NI-57

RU-103
RU-106
SB-122
SB-124
SB-125
SN-113

SR-85

TA-182
TA-183
TL-201

Y-88
ZN-65
ZR-95

P

Activity

(pCi/gram )
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected
Not Detected
Not Detected
Not Detected
Not Detectead
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.52E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

Not Detected
Not Detected
Not Destected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-sigma
Error

- = — -
- e = -
- e - ——
-
LUNE R P i -
R
-
- = — -
e - -
- — = m.
e i

20119112

MDA
(pCi/gram )
4 . 33E-002
3.19E-002
4.36E-002
2.61E-001
2.47E-001
2.54E-Q002
4 .B2E-0C2
1.98E-001
1.79E-001
3.85E-002
2.52E-002
3.56E-002
4.19E-Q02
2.67E-001
4 .8BSE-Q02
3.687E-002
7.52E-002
2.01E-001
1.14E-401
8.32E-Q02
&§.76E-002
3.40E-002
3J.BBE-0G2
2.83E-002
31,.288B-001
6.07E-002
3.77TE-002
7.77TE-001
5.05E-002
4, 02E+00C
2.73E-001
3.68E-001
3.16E-002
2.92E-001
1.14E-001
3.13E-002
8.79E-002
3.83E-002
4 02E-002
1.76E-001
2.81E-001
2.14E-091
3.37E-002
1.159E-001
£.54E-002
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Sandia Naticnal Laboratories *
Racdiation Protection Sample Diagnostics Program *
B/27/02 4:21:06 PM *
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* ] x
*+ pnalyzed by: Jfr— Reviewed by: ﬁﬁ;??&T *
[Z a4t R R XA TR ERE LSRN

ARk d kb arhrRrk ki n
Customex

Customer Sample ID
Lab Sample ID

****5f IEE NS A REEEE RS AR EERE X ERE

: "SANDERS M (6135%)
: 0597032-003
. 20119113

Sample Description £643/1075-DF1-BH3-16-5

Sample Quantity 715.800 gram

Sample Date/Time 8/23/02 10:05:00 AM
Acguire Start Date/Time 8/27/02 2:40:53 PM
Detector Name LABO1

Elapsed Live/Real Time §000 / €002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
*************************************************************************

Nuclide Activity 2-sigma MDA
Name {(pCi/gram ) Error {pCi/gram )
U-238 Not Detected @ -~-=---=-- 4 ,B9E-001
RA-226 1.05E+000 5.00E-001 7.35E-001
. PBE-214 5.57E-001 1.07E-001 1.08E-00C1
T BI-214 4.73E-001 &.92E-002 6.80E-002
‘." PB-210 Not Detected  --------- 8.22E+000
TH-232 &.34E-001 3.08E-001 1.89E-001
RA-228 6.98E-001 1.852E-001 1.50E-001
AC-2728 Not Detected  ~--~----- 2.08E-001
TH-228 6.63E-001 2.21E-001 4 .24E-001
RA-224 £.14E-001 1.70E-Q001 1.05E-001
PB-212 5.89E-001 ‘8.9BE-G02 3.64E-002
BI-212 6.26E-001 3.04E-001 4.28E-001
TL-208 5.11E-00% 1.01E-001 8.488B-002
U-235 Not Detected @ ---=-----~ 1.83E-001
TH-231 Not Detected  -~---=-=--- &.11E+000
PA-231 Not Detected ~--------~ 1.37E+000
TH-227 Not Detected @ --------- 3.14E-001
RA-223 RNot Detected  -=----=--- 1.35E-001
RN-219 Not Detected  ~-------- 3.87E-001
PBR-211 Not Detected  --------- 8.52E-001
TL-207 Not Detected @ «-----w-- 1.49E+001
ANM-241 Not Detected  ~---=---- 1.69E-001
PU-239 Not Detected  --------- 3.45E+002
NP-237 Not Detected --------- 1.79E+00C
BPA-233 Not Detected  --------- 5.47E-002
TH-229 Not Detected @ -~-------- 1.90E-001




Name
AG-108m
AG-110m
BA-133
BE-7
CDh-115
CE-138%
CE-141
CE-144
CM-243
Cco-58
CO-57
CC-58
CO-60
CR-51
C5-134
C5-137
EU-152
EU-154
EU-158%
FE-59
GD-~153
HG-203
I-131

IR-192
u K-40
MN-52

MN-54
MO-29
NAa-22
NA-24
ND-147
NI-57
RU-103
RU-106
8B-122
SB-124
5B-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95%

Summary Report] - Sample ID:
Nuclide BAetivity

{pCi/gram )
Not Detercted
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Deteacted

'~ Net Detected

Not Detected

1.43E+001
Not Detected
Not Detected
NHot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dekected
Not Detected

2-sigma
Error

B i

- o

- e . —

- e = .-

- —— = - -

— e e e e =

- - -

_—_——. e - - -

e e -

- e o =

-—— - m m = ————

e —

- — = - ——

-t o a w

20119113

MDA

(pCi/gram )

—— e e -

.31E-002
.73E-002
.16E-002
-46E-Q01
.36E-001
.51E-002
.51E-002
.90E-0CL
.68E-001
.42E-002
.35E-002
.38E-002
.23E-002
.43E-001
.4T7TE-002
.21E-002
.01E-002
-97E-001
.06E-001
.44E-002
.31E-002
L17E-002
.80E-002
.73E-002
.23E-001
.13E-002
.59E-002
J12E~001
.72E-002
.06E+000
.6TE~001
.88E~001
.B0E-0Q02
.S1E-001
.20E-001
.89E-002
.36E-002
.E8E-002
.73E-002
.65E-001
2.57E-001
2.02E-001
3.02E-002
1.08BE-001
6.07E-002
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e Sandia National Laboratories *
! Radiation Protection Sample Diagnostics Program *
8/27/02 6:03:25 PM *
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* Aralyzed by: ¥/[2 S//ﬁnf‘ Reviewed by: %(5 ZQ}/ *
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Customer SANDERS M (6135)
Customer Sample ID 059705-003
Lab Sample 1D 201159114

Sample Descriptiocn

6644/1080~-DF1-BH1-5-S
Sample Quantity

£81.500 gram

Sample Date/Time B/26/02 11:25:00 AM
Acguire Start Date/Time B/27/02 4:23:11 PM
Detector Name : LABO1

Elapsaed Live/Real Time : 6000 / 6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotcpe may be overestimated.
hr ok hk kA Rk bR A AR ERA A AT A F AR T A A AR AL AR AT AR T RA R T AR TR AT AR ARk d

Nuclide Activity 2-sigma MDA
Name {pCi/gram ) Error (pCi/gram )
U-238 Not Detected  ~-------- 5.26E-001
RA-226 1.75E+000 5.69E-001 7.68E-001
-~ "PB-214 & .64E-001 1.05E-001 6.76E-002
BI-214 5.85E-001 1.02E-001 S.32E-002
PB-210 Not Detected  -~~------- 8.8B7E+000
TH-232 7.1eE-001 3.45E-001 1.98E-001
RA-228 6.258-001 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-D01
RA-224 7.70E-001 1.9BE-00% S.30E-002
PB-212 7.392E-0Q01 1.11E-001 3.85E-002
BI-212 8.38E-001 3.17E-001 4,10E-001
TL-208 6.31E-001 1.2Q0E-001 9.60E-002
U-235 Not Detected @ --—------- 2.00E-001
TH-231 Not Detected @ ---=------ 6.50E+000
PRL-~231 Not Detected @ ---~----- 1.45E+4000
TH-227 Not Detected  ---~----- 3,45E-001
RR-223 Not Detected @ --------- 1.18E-001
RN-219 Not Detected  ----~----- 3.74E-0Q1
PB-211 Not Detected  --------- 8.64E-001
TL~-207 Not Detected @ --------- 1.52E+Q¢C1
AM-241 Not Detected @ --------- 1.72E-001
PU-239 Not Detected o --------- 3.,62E+D02
NP-237 Not Detected  --------- 1.92E+000
PR-233 Not Detected  --------- 5.94E-002
TH-22% Not Detected @ -~------w- 2.03E-001
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Summary Report]

welide
Name

AG-108m
AG-110m
BA-133
BE-7
Ch-115
CE-138%
CE-141
CE-144
CM-243
CO-~-56
Co-~-57
CO0-~-58
CC-60
CR-51
C8-134
C5-137
EU-152
EU-154
EU-155
FE-59
GDh-1583
HG-203
I-131
IR-1922
K-40
MN-52
MN-54
MO-89
NA-22
NA-24
NL-147
N1-57
RU-103
RU-10¢
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95%

- Sample ID: : 20119114
Activity 2-gigma
{pCi/gram ) Error

Not Detected
Not Detected
Not Detected
Not Detected
Not Deteclked
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Dektected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.52E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nat Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected

e -

Bl T SN,

- =

- - e e =

- e

- — - e =———

- —— e e — =

- - -

-—-—- = = o =

L T T

- = o m —

MDA
(pCi/gram )

-

4.37E-002
3.20E~002
4.45E-~002
2.58E-001
1.00E~0D1
2.55E-002
4,55E~-002
2.01E-001
1.82E~001
3.70E-002
2.47E-0Q02
3.32E-C02
4.12E-002
2.45E-0Q001
4.B7E~-QQ02
3.5%E-Q02
7.42E-Q002
2.02E-001
1.18E-001
8.18E-002
6.85E-002
1.38E-002
2.90E-002
2.80E-0D2
3.18E-~QD1
4.28E-0Q02
2.88E-002
3.67E-001
4.8%9E-002
1.49E-001
2.23E-001
1.02E-001
3.11E-002
2.94E-001
5.52E-002
3.08E-002
5.27E-002
3.923E-002
3.82E-0Q02
1.77B-001
1.74E-001
1.68E-001
3.48E-002
1.17E-001
5.98E-002
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Sandia National Laboratories
l:jf Radiation Protection Sample Diagnostics Program
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Customer
Customex Sample ID
Lab Sample ID

/,z P//W Reviewed by: 5 % 02 *
LA RS EREEEELAEERLEREEEEETE L LN E R E B (3 LR R R R AREE R REE EY

: SANDERS M (6135) —
. 058706-C023
: 201189115

Sample Description
Sample Quantity

6644/1080-DF1-BHi-1C-S
792.900 gram

Sample Date/Time 8/26/02 11:40:00 AM
Acquire Start Date/Time 8/27/02 6:05:30 PM
Detector Name : LABO1 .

Elapsed Live/Real Time : 6000 / §002 seconds

Commenkts:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
IXEEFEERNERSEEL S F SR LSRR SR AR LSS AR RE S EEREEFEESFESERERE L EE RN IR L E R R T ERE R R

Nuclide Activity 2-sigma MDA
Name {pCi/gram } Error (pCi/gram )
U-2238 Not Detected  ------~--- 4.47E-001
RA-226 1.23E+000 4_.8iE-001 €.85E-001
PB-214 5.47E-001 8.78E-002 5.81E-002
BI-214 5.19E-001 S.03E-002 5.46E-002
‘ }PE-ZIO Not Detected  ----~----- 7.67E+000
TH-232 5.69E-001 2.77E-001 1.56E-001
RA-228 2.67E-001 1.32E-001 1,67E-001
AC-228 5.60E-001 1.20E-001 8.8BE-002
TH-228 5.58E-001 1.88E-GC1 3.97E~Q01
RA-224 5.34E-001 1.48E-CG01 8.65E-002
PB-212 4 .92E-001 7.57E-002 3.53E-002
BI-212 4, 75E-C01 2.51E-001 3.60E-~-001
TL-208 3.95E-001 8.31E-002 7.46E~002
U-235 T7.77E~002 1.51E-001 1.77E-001
TH-231 Not Detected  -~=------- 5.,95E+000
PA-231 Not Detected @ ----=----- 1.23E+000
TH-227 Not Detected @ -~--w---~ 2.81E-001
RA-223 Not Detected @ --------- 1.0€E-001
RN-219 Not Detected  ----=--—-= 3.338-001
BEB-211 Not Detected @ ~-------- 7.51E-0Q1L
TL-207 Not Detected — @ -~--w-w-- 1.37E+001
AM-241 Not Detected @ -w------- 1.46E-001
PU-239 Not Detected = -=-=wv-=a-- 3.17E+002
NP-237 Not Detected @ -~------- L.67E+0Q0
PA-233 Noct Detected @ -~-------- 5.10E-002
TH-229 Not Detected  -~~---~---- 1.71E-001




C’Summary Report] - Sample ID:
Nuclide Activity 2-sigma
Name {(pCi/gram ) Error

AG-108m Not Detecced  --------.
AG-110m Not Detected @ ------=~--
BAR-133 Not Detected  ---------
BE-7 Not Dekected @ ----=-----
CDh-115 Nokt Detected @ ---------
CE-139% Not Detected @ -~---~-----
CE-141 Not Detected @ -~---~----
CE-144 Not Detected W ~--cw----
CM-243 Not Detected ™ ~--------
CC-5¢ Not Detected  --=--=----
C0-57 Net Detected W ~-~ceo----
CGC-58 Not Detected @ ~-~~-w----
CO-60 Not Detected ~--------
CR-51 Neot Detected  ---------
Cs-134 Not Detected  ~--------
Cs-137 Not Detected ---------
EU-152 Not Detected @ ~---c-----
EU-154 Not Detected @ ----c-a---
EU-155 Not Detected @ -—=-------
FE-59 Not Detected @ --=--o---_
GD-153 Not Detected  ---------
HG-203 Not Detected  -------.-_
o~ I-1231 Not Detected — ~-------_
IR-192 Not Detected @ ---------
b K-40 1.43E+001 1.38E+000
MN-52 Not Detected = -~-=--=----_
MN-54 Not Detected @ ---------
MO-9¢% Not Detected @ -~---—-----
NA-22 Not Detected @ ----c-e----
NA-24 Not Detected  ---=------
ND-147 Not Detected @ -~-=------
NI-57 Not Detected @ ---------
RU-103 Not Detected = ~ecea-----
RU-106 Not Detected  ---------
SB-122 Not Detected @ ------~---
SB-124 Not Detected  --~-------
SE-125 Not Detected - --~----~-.-
5N-113 Not Detected @ -~-w-v---
SR-B5 Not Detected  -—=-~-----
TA-182 Net Detected W -~~-~-----
TA-183 Not Detected  -~-~-w-w-
TL-201 Not Detected  ---------
Y-88 Not PDetected @ ---~-----
ZN-65 Not Detected — -------o-
ZR-85 Not Detected — @ ---------

20119115

MDA

(pCi/gram )

3.82E-0Q2
2.54E-002
3.85E-002
2.22E-001
8.90E-002
2.23E-002
3.92E-002
1.73E-001
1.56E-001
3.20E-0D2
2.18E-002
3.1BE-0QQ2
3.29E-002
2.D2E-001
4.26E-002
2.96E-0Q02
6.58E-002
1.76E-001L
S5.80E~0Q2
7.62E-002
5.76E-002
2.76E-002
2.74E-002
2.32E-002
2.4€E-001
3.85E-002
3.18E-002
3.24E-QC1
4.12E-002
1.46E-001
1.87E-001
2.75E-002
2.66E-D02
2.43E-001
4.95E-002
2.64E-002
7.36E-002
32.36E-0D2
3.25E-002
1.56E-001
1.45E-001
8.39E-002
2.75E-G02
1.04E-001
5.48E-0Q02
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* Analyzed by: *égééff;:gjﬂ&kf Reviewed by: 4&£jéaéai£é§}. *
LA EAR S ERARREREREELLERREEEEIEREESEEREREREEENEEELERREREEZEP S LE Frodedk koo dkoa ok oa
Customer : SANDERS M (6135}

Customer Sample ID 059707~003

Lab Sample ID 20118116

Sample Description
Sample Quantity :

Sample Date/Time : 8/286/02 1:05:00 PM
Acquire Start Date/Time 8/27/02 7:47:49 PM
Detector Name : LARD1
Elapsed Live/Real Time 6000 /

6644/1080-DF1-BH2-5-8
738.1C0 gram

€002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be cverestimated.
LB AR EREEE R ERAREEE AR E LSRR LR RS RELEEERARRS RS ENE A RRRRE LR R RERERE LR LR XSS ES ]

Nuclide Activiky 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --------- 4,83E-001
RA~-226 1.62E+00Q40C 5.33E-001 7.22E-001
PB-214 5.5%3E-001 S.60E-002 6.5985-002
BI-214 5.14E-001 9 .17E-002 5.95E-002
1 }PB—zlo Not Detected = --------- 8.58E+000
TH-232 ¢ .70E-001 31,24E-001 1.%30E-0CY
RA-228 6.39E-001 1.44E-001 1.56E-001
AC-228 6£.32E-001 1.41E-001 1.19E-00L
TH-228 5.418-001 2.12E-0Q1 4 . 74E-001
RA-224 8.S9E-001 2.10E-001 8.26E-002
PR-212 6.49E-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-GQ02
J-235 Not Detected  --~------ 1.923E-001
TH-231 Not Detected @ --~------ 6€.46E+000
PAR-231 Not Detected @ --------- 1.45E4+000
TH-227 Not Detected  --------- 3.18E-001
RA-223 Not Detected  ----~~--- 1.18E-001
RN-21%3 Not Detected @ --v---a-- 3.81E-001
PB-211 Not Detected @ -~-----~-- B.S8E-001
TL-207 Not Detected @ ~-------- 1.50E+001
AM-241 Not Detected @ ----w-wu-- 1.65E-Q01
PU-238 Not Detected @ ----w---- 32 .42E+002
NP-237 Not Detected  ----c--a- 1.81E+000
PA-233 Not Detected  --=---w-- 5.70E-002
TH-2258 Ncot Detected --«--=v-- 1.88E-001

ot 1 e ot a3
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{Summary Report]

Nuclide
Name
AG-108Bm
AG-110m
BA-133
BE-7
CD-115%
CE-1389
CE-141
CE-144
CM-243
CO-5¢6
CO~57
CO-58
CC-80
CrR-51
CS-134
CsS-137
EU-152
EU-154
EU-155
FE-55
GDh-153
HG-203
I-13%
IR~182Z
K-40D
MN-52
MN-54
MO-99
NA-22
NA-24
KD-147
NI-~-&7
RU-103
RU-106
SB-~122
SB-124
SB-125
SH-113
SR-85
TA-182
TA~183
TL~201
Y-88
ZN-65
ZR-95

Actiwvity

(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
Mot Detected
Not Detected
Not Detect=d
Not Detected
Not Detected
Not Detected
1.56E+001
Not Detected
Not Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not DPetected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Net Detected

- Sample ID: : 20119116

Z2-~sigma
Exrror

e = e e ==

R e i

—-——— = -

-t e = m =

-_—— - = -

- o m o

B N S —

- - m =

- o - -

-_—— e -

R

(pCi/gram }

MNP RWOOWUMNMRNONSABWWWWNRWAIRPRSIWENWWRNWFE BB W

MDA

.25E-002
.00E-QQ2
.27E-002
L48E-001
.01E-001
.45E-002
.38E-002
.B7E-001
L12E-001
.5SBE-Q0z
.36E-002
.37E-002
.74E-0D2
.30E-001
.56BE-002
.39E-002
.10E-QQ2
.88E-001
.07E-001
. 96E-0D02
.51E-002
.18E-002
.00E-002
.65E-002
-17E-G01
-890E-002
.67TE-002
.43E-001
.6TE-002
.39E-001
.27E-001
.41E-002
-78E-002
.98E-001
.S5E-Q02
.03E-002
.36E-002
.57E-002
.689E-002
.6BE-001
.66E-001
.03E-001
LITE-002
.14E-001
.25E-002
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k Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *

* 8/27/02 11:10:21 PM *
SRR KR A AR AR AR A KA A A K A KKK XA AR A KA T A Ak kRN A A A I h kA I ALK T A I * ok FFh ke xh h kb ok
o

*
* Analyzed by: szﬂlf' Reviewed by: é%%ﬁlé;/ *
ER R R R R EEEELEREEREREY L E XX IR SRR EE R E RS EREELEREESESESEEESEESE] * % * R E S E R EREE RN

Customer : SANDERS M (6135)
Customer Sample ID 059708-003
Lab Sample ID 20119117

Sample Description
Sample Quantity
Sample Date/Time 8/26/02 1:20:00 PM
Acqguire Start Date/Time 8/27/¢C2 9:30:08 PM
Detector Name : LABCO1
Elapsed Live/Real Time 6000 /

6644/1080-DF1-BH2-10-S
746.70C gram

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
I EE EEREEEE R R AR R R R R R R R E R R R R R R R R R R R R R R R R R

Nuclide Activity 2-sgsigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  -~------- 4, 75E-001
RA-226 ) 1.24E+000 5.15E-001 7.44E-001
o ~214 &.15E-001 9.85E-002 6.63E-002
3214 5.53E-001 9.35E-002 4 ,55E-002
-_210 Not Detected @ --------- 7.78E+000
TH-232 5.46E-001 2.76E-001 1.87E-QC1
RA-228 3.67E-001 1.2BE-001 1.55E-001
AC-228 Not Detected @ -~~-------- 1.94E-001
TH-228 5.36E-001 1.88E-001 4 27E-001
RA-224 5.56E-0Q1 1.58E-001 1.10E-001
PB-212 5.12E-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-002 8.06E-002
U-235 1.14E-001 1.58E-001 1.86E-001
TH-231 Not Detected  --------- 5.80E+000
PA-231 Not Detected @ --------- 1.289E+000
TH-227 Not Detected  =----=----- 2.89E-001
RA-223 Not Detected  -=------- 1.06E-QC1
RN-219 Not Detected  ----=----- 3.71E-001
EB-211 Not Detected @ =--------- 8.14E-001
TL-207 Not Detected @ ---w=---- 1.42E+001
AM-241 Not Detected @ ----~---- 1.56E-001
PU-239 Not Detected  ----~---- 3.18E+002
Np-237 Not Detected  ----~----- 1.72E+000
! =233 Not Detected @ --------- 5.20E-002
3-229 Not Detected @ --------- 1.81lE-001



[Summary Report]

w—lide

AG-108m
AG-110m
BA-133
BE-7
CDh-11%8
CE-139
CE-141
CE-144
CM-243
CO-5¢
CC-57
CO-58
CO-60
CR-51
CS-134
Cs-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203

31
182
L0

MN-52
MN-54
MC-56%
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-585

YN

d

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

1.34E+001L

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detrtected
Detected
Detected
Detected

- Sample ID:

2-sigma
Error

- — ey

- - - - —

-_—— = —

—-_— e = = — -

-t e - -

- - -

- e - -

—ome = e

2011i°117

UOHNMNPERFRPPWULWOOMUORMNMDODONE AR UBWOWRADSAPNDNBODODDOAOSFRERFRFOAOWERENWWOLNOGERERGRDWONDWNDD

(pCi/gram )
.09E-002
.72E-002
.893E-002
.36E-001
.14E-002
.33E-002
.10E-002
.73E-0Q01
.59E-001
.18E-002
.27E-002
.31E-002
.50E-002
.14E-0Q1
.62E-002
.12E-002
.83E-002
.88E-001
.01E-001
.68E-002
.08E-Q02
.81E-00Q2
.76E-002
.37B-002
.77E-001
.08E-CQ2
.3%E-002
.32E-001
.49E-002
.52E-001
.02E-001
.B4E-002
.T7E-002
.73E-001
.38E-002
.7%E-0Q02
.47E-002
.31E-002
.34E-00Q2
.67E-001
.58E-001
.01E-001
.63E-002
.14E-001
.74E-002

MDA
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EY Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program : *
8/28/02 12:52:39 AM *

I EEE AR S AR RS R SRS SRR ESF RS AN SR SRS S AEREER SRS R RS R R ERRR R AR EREEEEREEEEERESEEETE

> - . *
ol f /. Reviewed by: Mz, *
RS LA SRR R SRR ER LS R EREESEER * * e e e v e ko ok e ok K

* Analyzed by:
SENDERS M (6135)

Ak A h A A AR A A AN K E AN R Ik E
059709-003

Customer
20119118

Customer Sample ID
Lab Sample ID

b
Sample Description £644/1080-DF1-BH3 ~10=5S

Sample Quantity €64.900 gram
Sample Date/Time : 8/26/02 1:40:00 PM
Acquire Start Date/Time : B/27/02 11:12:26 PM
Detector Name : LaB01

Elapsed Live/Real Time : 6000 /

6002 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
LA EEEEEERE S EEE SR RS SRS R EEREREE R R XS R R ERER R RS R EREREESEXEEEERETE R BEEERES

Nuclide Activity 2Z-sigma MDA
Name {pCi/gram } Error (pCi/gram )
U-238 Not Detected  --------- 5.15E-001
RA-226 1.32E+000 5.01E-001 7.01E-001
w. PB-214 6.95E-001 1.05E-001 §.52E-002
BI-214 €.25E-001 1.08E-001 6€.16E-002
UPE—210 Nct Detected @ -~-------- $.01E+000
TH-232 6.50E-001 3.23E-001 2.18E-001
RA-228 5.83E-0C1 1.42E-001 1.52E-001
AC-228 &.06E-001 1.37E-001 1.11E-001
TH-228 5.63E-Q01 2.54E-001 4.64E-001
RA-224 7.31E-001 1.9%E-001 1.07E-001
PB-21%2 €.52E-001 9.91E-0D2 3.79E-002
BI-212 7.26E-001 2.64E-001 3.20E-001
TL-208 5.05E-0Q01 1.04E-001 5,.15E-002
U-235 Not Detected @ ------+--- 2.03E-001
TH-231 Not Detected - aea- €.53E+000
PA-231 Not Detected  --------- 1.35E+00¢C
TE-227 Not Detected  ------c-- 3.35E-001
RA-~2232 Not Detected  --=-w-c-- 1.22E-001
RN-218 Not Detected — -w-aw---- 4.05E-001
PB-211 Not Detected W ---mmeoo-- 8.87E-04Q1
TL-207 Not Detected @ ----~----- 1.57E+001
AM-241] Not Detected  ---=------ 1.71E-001
PU-239 Not Detected @ --------- 3.67E+002
NP~237 Not Detected @ --------- 1.95E+000
PA-2313 Not Detected  -=--=------ 5.65E-002
TH-228 Not Detected - -w-~v---- 1.97E-001




[Summary Report] - Sample ID: 20119118
‘::Quclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108m Not Detected @ -------_- 4.45E-002
AG-110m Net Detected W -~-v----- 3.03E-002
Ba-133 Not Detected @ ---c--e--- 4.50E-002
BE-7 Neot Detected  -vcw-we--- 2.47E-DD1
CD-115 Not Detected @ --------. 1.06E-001
CE-139 Neot Detected  -----o--. 2.53E-002
CE-141 Not Detected @ --«---w-- 4.61E-00Q02
CE-144 Not Detected @ --------- 1.%1E-Q01
CM-243 Not Detected @ -~---v---- 1.80E-0Q1
CD-5¢ Not Detected @ -------~-- 3.63E-002
CC-57 Not Detected  ---------. 2.46E-002
COo-58 Not Detected  --------- 3.33E-~002
CC-50 Not Detected  --------- 3.5%3E-002
CR-~51 Not Detected @ ~-=«--—---- 2.35B-001
£5-134 Not Detected @ -------~-- 4.97E-002
CS-137 Not Detected  ------~-- 3.51E-002
BU-152 Not Detected @ -v------- 7.38E-002
EU-~154 Not Detected @ ----n---- 2.07E-001
EU~-155 Not. Detected @ --------- 1.13E-001
FE-59 Not Detected = -----~---- B.63E-002
GD-153 Not Detected @ @ -------__ 6.60E-002
HG-203 Not Detected @ --------- 3.16E-Q02
I-131 Not Detected --------- 3.12E-002
= IR-192 Not Detected @ --------- 2.70E-002
K-40 1.38E+001 1.94E+000 2.8BBE-0Q1
MN-52 Not Detected e — e 4.29E-002
MN-54 Not Detected  --~=----- 3.86E-002
MO-89 Not Detected @ --~------ 3.92E-001
NA-22 Not Detected W -~-w-----_ 5.01E-~00D2
NA-24 Not Detected @ -~-~------ 1.83E-~001
WD-147 Not Detected @ -~-«------ 2.30E-001
NI-57 Not Detected  ~-------o- 1.02E-0Q01
RU-103 Not Detected  ------—--- 3.13E-002
RU-1086 Notr Detected  ~-=--c---- 3.08E-001
SB-122 Not Detected @ --------- €.25E-002
SB-124 Not Detected W «w-------- 2.87E-002
SB-125 Not Detected  -~-------- 8.95E-002
SN-113 Not Detected @ --------. 3.88E-Q02
SR-85 Not Detected @ --------.- 3.64E-Q02
TA-182 Not Detected W ~«------- 1.78E-0Q1
TA-183 Not Detected — -~----c-a- 1.786E-001
TL-201 Not Detected  -~-------- 1.11E-001
Y-88 Not Detected W ------o-- 3.20E-002
ZN-65 Not Detected @ --------- 1.22E-001
ZR-9% Not Detected  ---c-ca-w.o 6.16E-0DD2

®
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
8/28/02 2:34:58 AM *

Thhkkkkrkdrhhkhkrdhhkrdhh kg d ko hrdhhh ke r h kv kb kkhkhkk kA khkkkdhdhkh kR krkkh*hdx

* *
* analyzed by: Yo Reviewed by: 5 /92,« *
hhk Ak ok Fhk Ak kA A A d A kAR sk oAk & /oA AR A EEEEELE S ENEEE] % % AR AL AL RER RS S EERR

Customer : SANDERS M {e135)
Customer Sample ID : 059710-003

Lab Sample ID 20119119

Sample Description : 6544/1080-DF1-BH3-11-S
Sample Quantity : 741.300 gram

Sample Date/Time 8/25/02 2:10:00 PM
Acquire Start Date/Time 8/28/02 12:54:44 AM

Detector Name
Elapsed Live/Real Time

LaBOl1

6000 / 6002 seconds

Comments:

U-235/Ra-22¢ peaks not resclved. Either isotope may be overestimated.
***‘*********‘k**************i**‘k************'******************************

Nuclide Activity 2-gigma MDA
Name {pCi/gram } Errar (pCi/gram }

U-238 & .68BE-001 3.03E-¢01 4,17E-001
RA-226 1.05E+000 4 B0E-001 €.67E~-001
-~ PR-214 5.32E-001 8.B6BE-002 £.82E-002
BI-214 5.40E-001 S.38E-002 5.582E-002
'PB-ZIO Not Detected  ~e--e-eo-- 8.01E+000
TH-232 4.67E-001 2.37E-001 1.71E-001
RA-228 5.13E-0G1 1.29E-001 1.58E-001
BAC-228 Not Detected —_—————t e 2.04E-001
TH-228B E.857E-~-001 2.13E-001 4.42E-001
RA-224 7.03E-001 1.80E-001 7.48E-002
PE-212 5.55E-001 8.50E-002 3.64E-002
BI-212 5.26E-001 2.75E-001 3.92E-001
TL-208 4 .81E-001 ©.60E-002 8.08E-0D02
T-22% 2.57E-001 1.64E-G01 1.96E-001
TH-231 Not Detected @ --------- 6.10E+000
PA-231 Not Detected @ --------- 1.30E+000
TH-227 Not Detected  ---=vc---- 3.02E-001
RA-223 Not Detected @ -----woa- 1.12E-001
RN-219 Not Detected @ --------- 3.70E-001
PR-211 Not Detected @ -------a. B.29E-0Q001
TL-207 Not Detected @ --------- 1.38E+001
AM-241 Not Detected @ ~~--c-ca-a- 1.61E-001
PU-239 Not Detected  --~-acn-a- 3.33E+002
Np-237 Not Detected W ~~cm-a-=~- 1.7€E+00G0
PA-232 Mot Detected W —~--ea--- 5.57E-002
TH-229 Not Detected @ -~-~-w--- 1.80E-001




““Summary Report] - Sample ID: 20119119
uclide Activitky 2-sigma MDA
Name (pCi/gram } Error (pCi/gram )
AG-108m Not Detecked -----=---- 4 15E-Q0G2
AG-11Cm Not Detected @ -----=--- 2.78E-002
BA-133 Not Detected  --------- 4 _.00E-Q02
BE-7 Not Detected @ --------- 2.23E-001
CDh-115% Not Detected @ -----+--- 9.66E-002
CE-139 Not Detected @ --------- 2.30E-002
CE-147 Not Detected  ---~----- 4 _36E-002
CE-144 Not Detected  ---~----- 1.76E-001
CM-243 Not. Detected W --—-~----- 1.56E-001
CO-58 Not PDetected --=-~-=---- 3.32E-002
CO-57 Not Detected @ ---~~=---- 2.25B-002
CO-58 Not Deteckted @ -~------- 3.64E-002
CO-60 Not Detected @ -~---c--- 3.83E-002
CR-51 Not Detected @ -------_- 2.27E-001
C&-134 Not Detected  © --------- 4.42E-002
Cs-137 Not Detected @ ---=----- 3.14E-002
EU-152 Not Detected @ -----w---- 6.75E-002
EU-154 Not Detected  --------- 1.92E-001
wEU-155 Not Detected  --------- 1.04E-001
FE-59 Not Detected  --------- 7.78E-002
GD-153 Not Detected  --------~ E.09E-QQ2
HG-203 Not Detected  ~-------- 2.85E-002
T I-131 Not Detected — ----=-ex-- 2.90E-002
IR-192 Not Detected @ ----«~---- 2.57E-00Q2
'K—@.O 1.48E+001 2.06E+Q00 2.50E-0Q1
MN-52 Not Detected @ ----~---- 3.91E-002
MN-54 Not Detecked ----~---- 3.50E-Q02
MO-99 Wot Detected @ ----=---- 3.51E-001
NAa-22 Not Detected  --------- 4.59E-002
NA-24 Not Detected ---==--wu-- 1.82E~-001
ND-147 Not Detected @ --~=-=-a-- 2.13E-¢01
NI-57 Not Detecked @ -~-------- 1.09E-001
RU-103 Not Detected - ~-«------ 2.7SE-002
RU-108 Not Detected @ ~-vw----- 2.66E-001
SB-122 Not Detected --------- 5.63E-002
SB-124 Not Detected @ -~--------- 2.64E-002
SB-12% Not Detected @ ~-—--c---- 8.28E-C02
SN-113 Not Detected  --------- 3.63E-002
SR-85 Not Detected ~---—---- 3.34E-002
TA-1B2 Not Detected @ -----—---- 1.63E-001
TA-183 Not Detected @ -----—--- 1.68E-00Q01
TL-201 Not Detected @ -------=- 1.05E-001
Y-88 Naot Detected ---=-=-==-~- 2.97E-002
ZN-85 Not Detected @ -------=~- 1.14E-001
ZR-9%5 Not Detected @ --------~- 5.72E-002

s

$
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* Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program *
8/28/02 6:54:27 AM *
“*
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i *
* Analyzed by: 25/91’ Reviewed by: Z? (4 *
LA E SR L EEERESEXEN * %k ok k IR RS R EE A E XS EEREESERERSEEZX S} * w K khkhkkkhkkkkhk k&

Customexr : SANDERS M (6135)

Customer Sample ID : LAB_CONTROIL_SAMPLE USING_CG-134
Lab Sample 1D : 20119122

Sample Description : MIXED_GAMMA STANDARD_CG-134
Sample Quantity : 1.000 Each

Sample Date/Time ¢ 11/01/%0 12:00:00 PM

Boguire Start Date/Time : B8/28/02 6:44:11 AM

Detector Name : LABOZ

Elapsed Live/Real Time : 600 / 604 seconds

Comments:
**************i-***************************t*ii—***************************

1.52E+003

Huclide Activity 2-sigma MDA
Name {pCi/Bach ) Error (pCi/Each )
U-238 Not Detected @ -------~- 4 ,05E+003
RA-226 Not Detected  ----w---- 5.69E+003
PB-214 Not Detected  --~-==--~- 5.78E+002
BI-214 Not Detected @ --=------- 4 ,56E+4002

;:>PB-210 Not Detected  --=------ 2.69E+005
TH-232 Not Detected  --------- 1.B6E+003
RA-228 Not Detected  -=-=------- 1.72E+0032
AC-228 Not Detected @ --------- 1.03E+003
TH-228 Not Detected  --=---=---~ 4 ,29E+00CS
RA-224 Not Detected @ --=--==~--- 1.66E+004
PE-212 Not Detected @ =--~---~--- 3.23E4004
BI-212 Not Detected  ~-------- 2.08E+0DS
TL-208 Not Detected @ --------- 5.15E+004
U-235 Not Detected @ <----=---- 1.51E+0G03
TH-231 Not Detected — --~------ 7.08E+004
PA-231 Not Detected @ --=~w-=-=-- 1.26E+004
TH-227 Not Detected  ---~---~-- 2.54E+003
RA-223 Not Detected  --~------ 1.00E+026
RN-219 Not Detected  --------- 5.62B+0023
FB-211 Not Detected @ --------- 1.27E+Q04
TL-207 Not Detected @ -=-------- 1.66E+005
AM-247 B.14E+004 1.21E+Q04 4 .00E+003
PU-235 Not Detected @ --------- 2.69E+006
NE-237 Not Detected @ -------~-- 1.43E+004
PA-233 Not Detected  --=-=----- 5.21E+002
TH-229 Not Detected  -----=----



“Tsummary Report] - Sample ID: : 20119122

i uclide Activity 2-sigma MDA
Name (pCi/Each ) Error {pCi/Bach )}
AG-108m Not Detected — -~-------. 2.28E+002
AG-110m Not Detected @ @ ~-------- 2.33E+008
BA-133 Not Detected @ ~--~--—-.. 7.80E+002
BE-7 Not Detected @ ~--v----. 1.00E+026
CD-115 Not Detected  ~--c--a-- 1.00E+D026
CE-139 Not Detected  --------- 5.33E+011
CE-141 Not Detected W ------c-. 1.00E+Q2¢6
CE-144 Not Detected @ ---vc----. 5.59E+007
CM-243 Not Detected - o--w-oo- 1.88E+003
CO-56 Not Detected @ --w-o----- 1.78E+01%
Co-57 Not Detected W -=-----o-. 1.20E+007
CG-58 Not Detected @ -~------=-- 4.95E+020
CO-60 7.90E+004 1.03E+004 6.71E+002
CR-51 Not Detected  —=--wwe-.- 1.0CE+D26
C5-134 Not Detected  ---—----- 1.17E+004¢
C5-137 7.15E+4004 9.04E+003 2.84E+002
EU-152 Not Detected  —-----o-- 1.0SE+003
EU-154 Not Detected @ @ -~-ca-_.- 2.54E+003
EU-155 Not Detected W -=--w---o- 4 91E+003
FE-59 Not Detected  -~--~---- 1.00E+026
GD-153 Not Detected W -~-ce--o- 1.54E+008
HG-203 Not Detected W -vc--v--_. 1.00E+026

= I-131 Not pDetected W ----w--.- 1.00E+026
IR-192 Not Detected @ -~~--—----- 5,71E+019

VK—‘;D Not Detected @ «~e-ve--- 1.18E+003
MN-52 Not Detected @ @ ~-------- 1.00E+0C26
MN-54 Not Detected W ~~------- 3.57E+006
MO-95 Not Detected @ --------- 1.00E+026
NA-22 Not Detected W ~--nw--o. 3.68E+003
NA-24 Not Detected @ --------- 1.0CE+0286
ND-147 Not Detected ---c----- 1.00E4025
NI-57 Not Detected @ ~-------_. 1.00E+026
RU-103 Not Detected ™ -------_. 1.00E+9026
RU-106 Not Detected @ -------_. 7.41E+0Q86
SR-122 Not Detected  -----w.-_-. 1.00E+02s6
SB-124 Not Detectted  --------_ 1.00E+028
SB-125% Not Detected @ --c~v-neo- 1.54E+004
EN-113 Not Detected  -~-----.. 7.35BE4+013
SR-85 Not DPetected @ ----w--_-. 1.00E+026
TA-182 Not Detected W ----cn--- 1.56BE+014
TA-183 Not Detected  -----e--. 1.00E+028
TL-201 Not Detected @ ----_-a_. 1.00E+Q26
Y-88 Not Detected @ -w--oama_. 2.14E+014
ZN-65 Not Detected W --~-----. 1.20E+Q08
ZR-95 Not Detected  -------__ 1.00E+02¢6

4
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Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report *

AE SRR RS EEE R SRR R LSRR ARt R R SRR R R RS R R AR RE R R AR R R R Y EEEEEEEE XS L E TR T EEE T

Report Date ¢ B/28/02 6:%4:32 BM

QA File : C:\GENIE2K\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 €:44:11 AM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 seconds

Parameter Mean 18 Error New Value < LU : 8D : UD : BS >

AM-241 Activity 8.247E-002 3.738E-003 8.135E-002 <« L//// >

CS-137 Activity 7.191E-002 3.244E-003 7.148E-002 <« : H : >

CO-60 Activity B.019E-002 3.861E-003 7.963E-002 <« z >

Flags Key: LU = Boundary Test {(Ab = Above . Be = Below )
€D = 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)
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* Analyzed by:
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Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acqguire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

11/1/90
8/28/02
LABO1
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LAB CONTROL_SAMPLE USING _CG-134
20115123

600 /

MIXED_GAMMA_STANDARD CG-134
1.000 Each

12:00:00 PM
6:50:01 AM

604 seconds

*
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Nuclide

Name

PB-214
~~ BI-214
PB-210

~TH-232

RA-228
AC-228
TH-228
RA-224
PB-212
BI-212
TL-208

U-235

TH-231
PA-231
TH-227
RA-223
RN-219
PB-211
TL-207

AM-241
PU-239
NP-237
PA-233
TH-229

o

<%

Aetivity

(p

Not
Not
Not
Not

Cci/Bach )
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
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MDA

{(pCi/Each )

2.687E+003
5.60E+002
6€.61E+002
€.12E+002
S.BS5E+004

2.02E+003
2.44E+003
1.46E+003

4.87E+005

2.28E+004
3.23E+4004
2.SBE+005
6.28E+004

1.38E+003
4.08E+004
1.39E+004
2.55E+003
1.00E+026
6.72E+003
1.52E+004
2.34E+005

1.89E+003
2.35E+006
1.22E+004
5.88E+(002
1.25E+003
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ycl ide
Name

AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-2423
CO-56
C0-57
C0O-58
CQ-60
CR-51
Cs5-134
C5-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
—-I-131
"R-192
-40
-52
MN-54
MO-9%
NA-22
MNA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
ThA-182
TA-183
TL-201
Y-88
ZN-E5
ZR-95

Activity

(pCi/Each )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Ncot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not' Detected
Not Detected
7.84E+604
Not Detected
Not Detected
6.74E+004
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Dekected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
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:
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20115123

(pCi/Bach }
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MDA

e e e am =

.27E4+002
.71E+008
.06E+002
.00B+026
.Q0QE+Q026€
.98E+011
.00E+026
.98E+007
.10E+D03
.38E+019
.C2E+007
.61E+020
.72B+002
.00E+026
.50E+004
J92E+002
.28E+002
.68E+003
.16E+003
.00BE+026
.02E+008
.00E+0Q026
.00E+026
J12E4020
.31E+003
.00E+026
.BOE+D008
.00E+0286
.56E+003
.C0E+026
.00E+026
.00E+026
.DDE+D26
.73E+006
.00E+026
.00E+026
.32E+Q04
.83E+013
.O0CE+02¢
.13E+014
.00B+026
.D0E+026
.21E+014
.74E+008
.00E+026
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Sandia National Laboratories *
! _ Radiation Protecticn Sample Diagnostics Program *
Quality Assurance Report *
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Report Date : 8/28/02 7:00:18 BM
QA File : C:\GENIEZK\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 B8.570E-002 3.463E-003 8.924E-002 <« : : : >
CS-137 Activity 6.836E-002 1.367E-003 6.744E-002 <« L////j/’ H >
CO-60 Activity 7.657E-002 3.47BE-003 7.643E-002 <« >
ags Key: LU = Boundary Test {(Ab = Above ;, Be = Below )
~.’ 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)
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