University of New Mexico

UNM Digital Repository

Regulatorily Completed Sandia National Labs/NM Technical Reports

9-1-2008

Justification for Class Il Permit Modification
September 2005 DSS Site 1004 Operable Unit
1295 Building 6969 Septic System

Sandia National Laboratories/NM

Follow this and additional works at: https://digitalrepository.unm.edu/snl_complete

Recommended Citation

Sandia National Laboratories/NM. "Justification for Class III Permit Modification September 2005 DSS Site 1004 Operable Unit
1295 Building 6969 Septic System." (2005). https://digitalrepository.unm.edu/snl_complete/129

This Technical Report is brought to you for free and open access by the Sandia National Labs/NM Technical Reports at UNM Digital Repository. It
has been accepted for inclusion in Regulatorily Completed by an authorized administrator of UNM Digital Repository. For more information, please

contact disc@unm.edu.


https://digitalrepository.unm.edu?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F129&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F129&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F129&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F129&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalrepository.unm.edu/snl_complete/129?utm_source=digitalrepository.unm.edu%2Fsnl_complete%2F129&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:disc@unm.edu

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

.

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

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

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

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

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

Recommended Future Land Use

Industrial land use was established for these 13 AOC sites.

Results of Risk Analysis

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

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

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

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

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

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

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

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

NMED residential land-use scenario guideline.

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

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

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

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

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

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

necessary for these sites.

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

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

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

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

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

Site Name

Residential Land-Use Scenario

Total Hazard
Index

Excess Cancer Risk

Former Bldg 829X Silver
Recovery Sump

027

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

1004

Bldg 6969 Sepuic System

0.08

2E-6 Total

1031

Former Bldgs. 6589 and 6600
Septic System

0.25

LE-5 TotalV2.55E-6 Incremental

1034

Bldg 6710 Septic System

0.00

2E-9 Total

1033

Bldg 6715 Septic System

0.04

3E<9 Total

1036

Bldg 6622 Septic System

0.26

1E-5 Total’8.35E-7 Incremental

1052

Bldg 803 Seepage Pit

0.00

2E-6 Total

1078

Bldg 6640 Septic System

0.27

1E-5 Total’’3.72E-7 Incremental

1079

Bldg 6643 Septic System

0.00

3E-8 Total

1080

Dldg 6644 Septic System

0.00

4E-8 Total

1084

Bldg 6505 Septic System

0.08

None

1087

Bldg 6743 Seepage Pit

0.00

4L-9 Total

1092

MO 228-230 Septic System

0.06

None

1098

TA-V Plenum Rooms Drywell

0.03

3E-7 Total

1102

Former Bldg 889 Seplic
System

0.00

IE-10 Total

1104

Bldg 6595 Seepage Pit

0.00

2E-6 Total

1113

Bldg 6597 Drywell

0.14

1E-7 Total

1120

Bldg 6643 Dryweli

012

1E-6 Total

NMED Gut

dance for Residential Land Use

<1

<1E-5

AOC
Number

Site Name

Industrial T.and-Use Seenario

Excess Cancer Risk

1081

Bldg 6650 Scptic System

NMED G

idance for Industrial Lund Use

039

SE-6 Total

<1

<1E-5

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

DEC 1 ¢ 2004

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Envircnment Departiment
2905 Rodeo Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Beérzi:

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

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

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

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

Sincerely,

m\ww

Patty Wagner
Manager

Enclosure



Iy
F

Mr. J. Bearzi (2). DEC 1 & oy
. cc w/enclosure:

W. Moats, NMED-HWB (Via Certified Mail)

L. King, EPA, Region 6 (Via Certified Mail)

M. Gardipe, NNSA/SC/ERD

C. Voorhees, NMED-OB

Program Manager, NMED-OB

cc w/o enclosure:

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

D. Stockham, SNL, MS 1087

Bilangkopf,.SNL, MS 1087
M. Sanders, SNL, MS 1087 -
R. Methvin, SNL MS 1087
J. Pavietich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 1089
ESHSEC Records Center, MS 1087




Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR
CORRECTIVE ACTION COMPLETE
DRAIN AND SEPTIC SYSTEMS SITE 1004,
BUILDING 6969 SEPTIC SYSTEM

December 2004

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) drain
and septic systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). nitially, 23 of these sites were designated as Solid Waste
Management Units (SWMUs) under Operable Unit (QU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM
Environmental Restoration (ER) Project activities. The twenty-third site did not require any
characterization, and an administrative proposal for no further action (NFA) was granted in July
1995.

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. Aninitial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unique four-digit site identification number starting with 1001. This numbering scheme was
devised to clearly differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 19986 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 Envircnment Department (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The geals of this additional work
included the following:

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

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

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

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

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

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

the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA., These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1004: BUILDING 6969 SEPTIC SYSTEM

21 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1004, the Building 6969 Septic
System. There are no known or specific environmental concerns at this site. The assessment
was conducted to determine whether environmental contamination was released to the
environment via the septic system present at the site. This report provides documentation that
the site was sufficiently characterized and that no significant releases of contaminants to the
environment occurred via the septic system up to the time soil sampling was conducted at the
site in September 2002. This report demonstrates that, based upon the sampling, the site does
not pose a threat to human health or the environment under either the industrial or residential
land-use scenarios. Current operations at the site are conducted in accordance with applicable
laws and regulations that are protective of the environment.

Review and analysis of all relevant data for DSS Site 1004 indicate that concentrations of
constituents of concern {(COCs) at this site were found to be below applicable risk assessment
action levels. Thus, a determination of Corrective Action Complete (CAC) without controls
(NMED April 2004) is recommended for DSS Site 1004 based upon sampling data
demonstrating that COCs released from the site into the environment pose an acceptable level
of risk.

22 Site Description and Operational History

2.2.1 Site Description

DSS Site 1004, the Building 6969 Septic System, is part of the Robotic Vehicle Range Facility
located in a remote area approximately 3,200 feet east of SNL/NM Technical Area (TA)-ll. DSS
Site 1004 is located on federally owned land controlled by Kirtland Air Force Base (KAFB) and
permitted to the U.S. Department of Energy (Figure 2.2.1-1). The site is located approximately
70 feet southwest of Building 6969. The septic system consists of a 2,000-gallon septic tank
and distribution box that empties to a drainfield consisting of three 65-foot-long drain lines
(Figure 2.2.1-2). Construction details are based upon engineering drawings (SNL/NM March
1989), site inspections, and backhoe excavations of the system. A site inspection in September
1999 confirmed that the septic system continues io receive discharges from Building 6969.

The surface geology at DSS Site 1004 is characterized by a veneer of aeolian sediments
underiain 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 aft this site. The alluviat fan materials originated in the Manzanita Mountains east of
DSS Site 1004, 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 low hydraulic
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conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,

. shrubs, and cacti.

The ground surface in the immediate area of the septic system is flat to very slightly sloping to
the west, but it is also bounded on the north and south sides by west-flowing arroyocs. The
closest major drainage is the Tijeras Arroyo, located approximately 2,200 feet west of the site.
No perennial surface-water bodies are present in the vicinity of the site. Average annual rainfall
in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is

8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually all of the
moisture subsequently undergoes evapotranspiration. The estimates of evapotranspiration
rates for the KAFB area range from 95 to 99 percent of the annual rainfali (SNL/NM March
1996).

The site lies at an average elevation of approximately 5,473 feet above mean sea level
{SNL/NM April 2003). Depth to groundwater is approximately 555 feet below ground surface
{bgs) at the site. Groundwater flow is thought to be generally to the northwest in this area
(SNL/NM May 2003). The nearest production wells to DSS Site 1004 are KAFB-11,
approximately 200 feet to the north, and KAFB-1, approximately 2.1 miles to the northwest. The
nearest groundwater monitoring well is KAFB-0315, approximately 1,000 feet south of the site.

222 Operational History

Available information indicates that Building 6969 was constructed in 1988 {SNL/NM March

2003) as a workshop and garage for the Robotic Vehicle Range facility, and it is assumed the
. septic system was constructed at the same time. Because operational records are not

available, the site investigation was planned to be consistent with other DSS site investigations

and to sample for possible COCs that may have been released during facility operations. A field

inspection conducted in September 1999 confirmed that the septic system continues to receive
discharges from Building 6969.

2.3 Land Use

2.31 Current Land Use

The current land use for DSS Site 1004 is industrial.

23.2 Future/Proposed Land Use

The projected future land use for DSS Site 1004 is industrial (DOE and USAF March 1996).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Four assessment investigations have been conducted at this site. In March 2002, a backhoe
was used to physically locate the buried drainfield drain lines at the site (Investigation 1). In
May 2002, a passive soil-vapor survey was conducted to determine whether areas of significant
volatile organic compound (VOC) contamination were present in the soil around the drainfield
(Investigation 2). In September 2002, subsurface soil samples were collected from three
‘borings drilled in the drainfield area (Investigation 3). In May and June 2003, a 150-foot-deep,
active soil-vapor monitoring well was installed at DSS Site 1004. This was one of seven DSS
sites selected by the NMED/HWB for additional, deep scil-vapor monitoring (Investigation 4).
Investigations 2, 3, and 4 were required by the NMED/HWB to adequately characterize the site
and were conducted in accordance with procedures presented in the SAP (SNL/NM Qctober
1999) and FIP (SNL/NM November 2001) described in Chapter 1.0. These investigations are
discussed in the following sections.

3.2 Investigation 1—Backhoe Excavation

On March 27, 2002, a backhoe was used to determine the location, dimensions, and average
depth of the DSS Site 1004 drainfield system. Backhoe excavations were carefully dug to
minimize any possible damage to this still-active drainfield. The drainfield was found to have
three laterals, arranged as shown on Figure 2.2.1-2, with an average drain line trench depth of 7
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.

3.3 Investigation 2—Passive Soil-Vapor Sampling

In May 2002, a passive soil-vapor survey was conducted in the Building 6969 septic system
area. This survey was required at this site by NMED/HWB regulators and was conducted to
determine whether significant VOC contamination was present in the soil at the site.

3.3.1 Passive Soil-Vapor Sampling Methodology

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can
be used to identify many VOCs present in the vapor phase in soil. The technique is highly
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor
chemistry over a two- to three-week period rather than at one point in time.

Each GS soil-vapor sampler consists of a 1-foot-long, 0.25-inch-diameter tube of waterproof,
vapor-permeable fabric containing 40 milligrams of absorbent material. At each sampling
location, a 3-foot-deep by 1.5-inch-diameter borehcle was drilled with the Geoprobe™. A
sample identification tag and location string were attached to the GS sampler and lowered into
the open borehole to a depth of 1 1o 2 feet bgs. The locaticn string was attached to a numbered
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pin flag at the surface. A cork was placed in the borehole above the sampler as a seal, and the
upper 1 foot of the borehole, from the cork to the ground surface, was backfilled with site soil. .

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

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

3.3.2 Soil-Vapor Survey Results and Conclusions

A total of five GS passive soil-vapor samplers were placed in the drainfield area of the site
(Figure 2.2.1-2). Samplers were instailed at the site on May 1, 2002, and were retrieved on
May 16, 2002. Sample locations are designated by the same six-digit sample number both on
Figure 2.2.1-2 and in the analytical resuits tables presented in Annex A.

As shown in the analytical results tables in Annex A, the GS samplers were analyzed for a total
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and trans-
dichloroethene, and benzeneftoluene/ethylbenzene/xylene. Low to trace-level (but guantifiable)
amounts of 16 individual or groups of VOCs were detected in the GS samplers installed at this
site. The analytical results indicated there were no areas of significant VOC contamination at
the site that would require additional characterization.

34 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On
September 20, 2002, soil samples were coliected from three boreholes. Soil boring locations
are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples being collected at DSS

Site 1004. A summary of the boreholes, sample depths, sample analyses, analytical methods,
laboratories, and sample date is presented in Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top
of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet below the top of the upper
sample interval. Once the auger rig had reached the top of the sampling interval, a 3- or 4-foot-
long by 1.5-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (BA)
sampling sleeve was inserted into the borehole and hydraulically driven downward 3 or 4 feet to
fill the tube with soil.

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

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

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

3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1004 are presented and discussed
in this section.

VOCs

VOC analytical results for the six soil samples collected from the three drainfield boreholes are
summarized in Table 3.4.2-1. Methed detection limits (MDLs) for the VOC soil analyses are
presented in Table 3.4.2-2. The VOC 2-butanone was detected in both the 8-foot-bgs samples
from boreholes BH2 and BH3 and the 13-foot-bgs samples from boreholes BH1, BH2, and BH3.
Acetone was detected in the 13-foot-bgs sample collected from borehole BH3. Toluene was
detected in the 13-foot-bgs sample in BH1. Acetone and 1,2-dichloropropane were detected in
the associated trip blank (TB). However, acetone is a common laboratory contaminant and
because 1,2-dichloropropane was only detected in the TB, these compounds may not indicate
soil contamination at this site.

SVOCs

Semivolatile organic compound {(SVOC) analytical results for the six soil samples collected from
the drainfield boreholes are summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses
are presented in Table 3.4.2-4. Eight SVOCs were detected in the 8-foot-bgs sample from
borehole BH1, and no SVOCs were detected in any of the other borehole samples. These are
common compounds found in asphalt (NPS July 1997) and probably indicate the presence of
asphalt in the sample. The absence of SVOCs in the other samples at this site suggests an
isolated, surface SVOC source (e.g. asphalt).

PCBs
Polychlorinated biphenyl (PCB) analytical results for the six soil samples 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 collected at the site.
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Table 3.4.2-2
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, VOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 82602
Detection Limit
Analyte {ng/kg)
Acetone 3.45-3.59
Benzene 0.441-0.459
Bromadichloromethane 0.48-0.5
Bromoform 0.48-0.5
Bromomethane 0.49-0.51
2-Butanone 3.67-3.82
Carbon disulfide 2.31-2.41
Carbon tetrachloride 0.48-0.5
Chlorobenzene 0.402-0.418
Chloroethane 0.794-0.827
Chloroform 0.51-0.531
Chloromethane 0.363-0.378
Dibromochloromethane 0.49-0.51
1,1-Dichloroethane 0.461-0.48
1,2-Dichloroethane 0.422-0.439
1,1-Dichloroethene 0.49-0.51
cis-1,2-Dichlorosthene 0.461-0.48
trans-1,2-Dichloroethene 0.52-0.541
1,2-Dichloropropane 0.471-0.49
cis-1,3-Dichloropropene 0.422-0.439
trans-1,3-Dichloropropene 0.245-0.255
Ethylbenzene 0.373-0.388
2-Hexanone 3.7-3.85
Methylene chloride 1.32-1.38
4-Methyl-2-pentanone 3.954.11
Styrene 0.382-0.398
1,1,2,2-Tetrachloroethane 0.892-0.929
Tetrachloroethene 0.373-0.388
Toluene 0.333-0.347
1,1,1-Trichloroethane 0.52-0.541
1,1,2-Trichloroethane 0.529-0.551
Trichloroethene 0.441-0.459
Vinyl acetate 1.75-1.82
Vinyl chloride 0.549-0.571
Xylene 0.382-0.398
3EPA November 1986.

DSS = Drain and Septic Systems.

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

pg/kg = Microgram(s) per kilogram.

VOC = Volatile organic compound.
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Table 3.4.2-4
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, SVOC Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 82702
Detection Limit
Analyte (na/kg)
Acenaphthene 8
Acenaphthylene 16.7
Anthracene 16.7
Benzo(a)anthracene 16.7
Benzo(a)pyrene 16.7
Benzo(b)fluoranthene 16.7
Benzo(g,h,i)perylene 16.7
Benzo(k)flucranthene 18.7
4-Bromophenyl phenyl ether 34
Butylbenzyl phthalate 28.7
Carbazole 16.7
4-Chlorobenzenamine 167
his(2-Chloroethoxy)methane 12.3
bis(2-Chloroethyl)ether 37.3
bis-Chloroisopropy! ether 11
4-Chlorc-3-methylphenol 167
2-Chloronaphthalene 13.7
2-Chlorophenol 15.3
4-Chiorophenyl phenyl ether 19.7
Chrysene 16.7
o-Cresol 26
Dibenz[a,h]anthracene 16.7
Dibenzofuran 17
1,2-Dichlorobenzene ‘ 10
1,3-Dichlorobenzene 11.3
1,4-Dichlorobenzene 16.7
3,3'-Dichlorobenzidine 167
2,4-Dichlorophenol 20.7
Diethylphthalate 17.7
2,4-Dimethylphenol 167
Dimethylphthalate 18.3
Di-n-butyl phthalate 24
Dinitro-o-cresol 167
2,4-Dinitrophenol 167
2,4-Dinitrotoluene 25.3
2,6-Dinitrotoluene 33.3
Di-n-octy! phthalate 30.3
Diphenyl amine 22.3
- bis(2-Ethylhexyl} phthalate 30
Fluoranthene 16.7
Fluorene 4
Hexachlorobenzene 20

Refer to footnotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of DSS Site 1004, Building 6969 Septic System

Confirmatory Soil Sampling, SVOC Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte (1g/kg)

Hexachlorobutadiene 12.7
Hexachlorocyclopentadiene 167
Hexachloroethane 22
Indeno(1,2,3-cd)pyrene 16.7
Isophorone 16

| 2-Methyinaphthatene 16.7
4-Methylphenol 33.3
Naphthalene 16.7
2-Nitroaniline 167
3-Nitroaniline 167
4-Nitroaniline 37
Nitrobenzene 20.3
2-Nitrophenol 17
4-Nitrophenol 167
n-Nitrosodipropylamine 227
Pentachloraphenol 167
Phenanthrene 16.7
Phenol 12.7
Pyrene 18.7
1,2,4-Trichlorobenzene 12.7
2,4,5-Trichloropheno 17.3
2,4,6-Trichlorophenol 27.3

aEPA November 1986.

DSS = Drain and Seplic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.

ng’kg = Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
September 2002
(Off-Site Laboratory)

Sample Aftributes PCBs
Record Sample (EPA Method 80822)
Number®? ER Sample ID Depth {ft) {(ngfkg)
605730 | 6969-DF1-BH1-8-S 8 ND
605730 | 6969-DF1-BH1-13-8 13 ND
605730 | 6969-DF1-BH2-8-S 8 ND
605730 | 6969-DF1-BH2-13-8 13 ND
605730 | 6969-DF1-BH3-8-S 8 ND
605730 | 6969-DF1-BH3-13-8 13 ND

aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS  =Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.

ugkg = Microgram(s) per kilogram.
ND = Not detected.

PCB = Polychlorinated biphenyi.
S = Soil sample.

Table 3.4.2-6
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs'
September 2002
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte {ng/kg)
Aroclor-116 1
Aroclor-1221 2.82
Aroclor-1232 1.67
Aroclor-1242 1.67
Aroclor-1248 1
Aroclor-1254 0.5
Aroclor-1260 1
aEPA November 1986.

DSS = Drain and Septic Systems.

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

pa/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyt.
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HE Compounds

High explosive (HE) compound analytical results for the six soil samples collected from the
drainfield boreholes are summarized in Tabie 3.4.2-7. MDLs for the HE soil analyses are
presented in Table 3.4.2-8. No HE compounds were detected in the soil samples collected at
the site.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the six soil samples collected from the drainfield boreholes are summarized in

Table 3.4.2-9. MDLs for the metals in soil analyses are presented in Table 3.4.2-10. Barium
was detected above the NMED-approved background in the 13-foot-bgs sample from
borehote BH3 and no other metals were detected above their respective background
concentrations.

Total Cyanide

Total cyanide analytical results for the six soil samples 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 detected only in the 8-foot-bgs sample from borehole BH1.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the six soil samples collected from the
drainfield boreholes are summarized in Table 3.4.2-13. Uranium-235 was detected above the
NMED-approved background level only in the 13-foot-bgs sample from borehole BHZ. In
addition, the minimum detectable activity (MDA) for uranium-235 exceeded the corresponding
background activity in the four other samples because the standard gamma spectroscopy count
time for soil samples (6,000 seconds) was not sufficient to reach the NMED-approved
background activity established for SNL/NM soils. Even though the MDA values may be slightly
elevated, they are still very low, and the risk assessment outcome for the site is not significantly
impacted by their use. '

Gross Alpha/Beta Activity

Gross alpha/beta activity analytical results for the six soil samples collected from the drainfield
boreholes are summarized in Table 3.4.2-14. No gross alpha or beta activity was detected
above the New Mexico-established background levels (Miller September 2003} in any of the
samples. These results indicate no significant levels of radioactive material are present in the
soil at the site.
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Table 3.4.2-7
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results

September 2002
(Off-Site Laboratory)
Sample Attributes HE
Record Sample | (EPA Method 83302)
Numbert ER Sample ID Depth (ft) {(pa/kg)
605730 | 6969-DF1-BH1-8-S 8 ND
805730 | 8969-DF1-BH1-13-S 13 ND
6805730 | 6969-DF1-BH2-8-S 8 ND
605730 | 6969-DF1-BH2-13-8 13 ND
605730 | 6969-DF1-BH3-8-S 8 ND
605730 | 6969-DF1-BH3-13-S 13 ND

23EPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Barehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

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

HE = High explosive(s).

ID = |dentification.

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

S = Soil sample.
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Table 3.4.2-8

. Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs
September 2002
(Off-Site Laboratory)
EPA Method 83302
Detection Limit

Analyte (ng/kg)
2-Amino-4,6-dinitrotoluene 18.1
4-Amino-2,6-dinitrotoluene 34.1
1,3-Dinitrobenzene 34.1
2,4-Dinitrotoluene 55
2,6-Dinitrotoluene 48
HMX 48
Nitrobenzene 48
2-Nitrotocluene 24
3-Nitrotoluene 24
4-Nitrotoluene 24
RDX 48
Tetryl 221
1,3,5-Trinitrobenzene 29
2.4,6-Trinitrotoluene 48
aEPA November 1986.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

. HE = High Explosive(s).

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

pg/kg = Microgram(s) per kilogram.

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

Tetryl = Methyl-2,4 6-trinitrophenylnitramine.
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. Table 3.4.2-10
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs

September 2002
(Off-Site Laboratory)
EPA Method 6000/7000/7196A%
Detection Limit
Analyte {mg/kg)
Arsenic 0.184--0.195
Barium 0.0596-0.0629
Cadmium 0.0427-0.0451
Chromium 0.144-0.152
Chromium (V1) 0.0529-0.0544
Lead 0.253-0.268
Mercury 0.000874-0.000944
Selenium 0.145-0.153
Silver 0.0805-0.0851
aEPA November 1986.

DSS = Drain and Septic Systems.

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

mg/kg = Milligram(s) per kilogram.

. Table 3.4.2-11
Summary of DSS Site 1004, Building 6869 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytical Results
September 2002
(Off-Site Laboratory)
Sample Atiributes Tatal Cyanide
Record Sample (EPA Method 2012A2)
Numberb ER Sample ID Depth (ft) {mo/kg)
605730 | 6969-DF1-BH1-8-S 8 4.07
605730 | 6969-DF1-BH1-13-S 13 ND (0.0419)
605730 | 6969-DF1-BH2-8-S 8 ND (0.0381)
605730 | 6969-DF1-BH2-13-S 13 ND (0.035)
605730 | 6969-DF1-BH3-8-S 8 ND (0.0381)
605730 | 6969-DF1-BH3-13-S 13 ND (0.035)
Note: Values in bold represent detected analytes.
aEPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.

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

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

MDL = Method detection limit.
mg/kg = Milligram(s) per kilogram.
ND {} = Not detected above the MBL, shown in parentheses.

. s = Soil sample.
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Table 3.4.2-12
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soit Sampling, Total Cyanide Analytical MDLs
September 2002
(Off-Site Laboratory)

EPA Method 9012A2
Detection Limit

Analyte (mg/ka)
Total Cyanide 0.035-0.0419
3EPA November 1986.
DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.
mg/kg = Milligram{s) per kilogram.

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

Throughout the DSS Project, quality assurance/quality control samples were coliected 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 collected.
However, the results were used in the data validation process for all the samples in that batch.

Aqueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the VOC data tables for
the sites in that shipment. The resuits were used in the data validation process for all the
samples in that batch. Acetone and 1,2-dichloropropane were detected in the TB for DSS

Site 1004 (Table 3.4.2-1).

No duplicate or EB samples were collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemicat Data,” Administrative Operating Procedure (AOP) 00-03 (SNL/NM December
1999). Annex B contains the data validation reports for the samples collected at this site. In
addition, SNL/NM Department 7713 (Radiation Protection Sample Diagnostics [RPSD]
Laboratory) reviewed all gamma spectroscopy results according to “Laboratory Data Review
Guidelines,” Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 19926). The data are
acceptable for use in this request for a determination of CAC without controls.
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Table 3.4.2-14
Summary of DSS Site 1004, Building 6969 Septic System
Confirmatory Soil Sampling, Gross Alpha/Beta Activity Analytical Results
September 2002
(Off-Site Laboratory)

Sample Attributes Activity (EPA Method 900.02) (pCi/g)
Record Sample Gross Alpha Gross Beta
Number? ER Sample ID Depth (ft) Result Errorc Result Errorc
605730 | 6969-DF1-BH1-8-S 8 12 3.32 19.2 1.7
605730 | 6969-DF1-BH1-13-S 13 9.88 2.59 17 2.59
605730 | 6969-DF1-BH2-8-S 8 13 2.82 20.6 2.52
605730 | 6969-DF1-BH2-13-5 13 14.9 3.37 22.2 2.61
605730 | 6969-DF1-BH3-8-S 8 121 2.85 22.5 2.56
605730 | 6969-DF1-BH3-13-S 13 8.45 249 20.5 2.27
Background Activityd 17.4 NA 354 NA
3EPA November 1986.

bAnalysis request/chain-of-custody record.

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

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

ID = ldentification.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Soil sample.

35 Investigation 4—Active Soil-Vapor Sampling
3.5.1 Active Soil-Vapor Sampling Methodology

Active soil-vapor sampling typically involves directly pumping soil-vapor from the subsurface for
analysis. Vapor collection can be accomplished either by simple open-pipe systems analogous
to groundwater monitoring wells screened in the intervai of interest, or through sophisticated
“down hole” systems with individual inlet port and collection fube sets placed at multiple
sampling depths. Figure 3.5-1 shows the five collection tubes exiting the completed wellhead of
the soil-vapor well installed at DSS 1004 (Figure 2.2.1-3). The extracted soil-vapor can be
analyzed immediately, collected on adsorbent media, or collected into special canisters for later
laboratory analysis.

3.5.2 Active Soil-Vapor Sampling Results
In May 2003, as part of the DSS investigation, a Flexible Liner Underground Technologies

(FLUTe™) soil-vapor monitoring well was installed at DSS Site 1004 (Figure 2.2.1-2). This
vapor well was 150 feet deep and had vapor sampling ports at depths of 5, 20, 70, 100, and 150
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feet bgs. After installation, subsurface conditions were allowed to equilibrate for over three
months before the well was sampled on September 9, 2003. Soil-vapor samples from each of
the five sampling depths were collected in special canisters and sent to an off-site laboratory for
analysis. Total VOC soil-vapor concentrations ranged from a low of 1.4 parts per billion by
volume (ppbv) in the 5-feet-bgs interval to a maximum of 5.1 ppbv in the 100-foot-bgs sample.
The analytical results and data validation report for these samples are presented in Annex C.

in accordance with previous agreements with the NMED (SNL/NM October 1999), because the
total VOC concentration in the 150-foot-bgs sample from this well was less than 10 parts per
million by volume, no additional soil-vapor sampling was required from this well, and no
additional soil-vapor or groundwater monitoring wells were required at this site by the NMED
(Keiling December 2003).

3.6 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 1004.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1004, the Building 6969 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 1004 are VOCs, SVOCs, PCBs, HE compounds, RCRA metals,
hexavalent chromium, cyanide, and radionuclides. Acetone, 2-butanone, and toluene were
detected in the VOC samples collected at the site. Benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, and
pyrene were detected in the 8-foot-bgs SVOC sample from BH1. No PCBs or HE compounds
were detected in any of the soil samples collected at this site. Barium was the only metal
detected at concentrations above the approved maximum background concentrations for
SNL/NM Tijeras Supergroup soils (Dinwiddie September 1997). Hexavalent chromium was not
detected in any sample, but because it does not have a quantified background screening
concentration it is unknown whether this COC exceeds background. When a metal
concentration exceeded its maximum background screening value, it was considered further in
the risk assessment process. Cyanide was also detected in one sample, but because it does
not have a quantified background screening concentration, it is unknown whether this COC
exceeds background.

Uranium-235 was detected at an activity exceeding the corresponding background level in one
soil sample. In addition, the MDA values for four other uranium-235 analyses exceeded the
corresponding background activity. Finally, no gross alpha/beta activity was detected above the
New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via aqueous effluent discharged
from the septic system and 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 555 feet bgs) most likely precludes
migration of potential COCs into the groundwater system. The potential pathways to receptors
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or
milk ingestion are considered appropriate for either the industrial or residential fand-use
scenarios. Annex D provides additional discussion on the fate and transport of COCs at DSS
Site 1004.

Table 4.2-1 summarizes the potential COCs for DSS Site 1004. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1004 is industrial (DOE and
USAF March 1996).
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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
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.

No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex D provides
additional discussion of the exposure routes and receptors at DSS Site 1004.

4.3 Site Assessment

Site assessment at DSS Site 1004 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment results, and Annex D
discusses the risk assessment performed for DSS Site 1004 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1004 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.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1004.
This section summarizes the results.

43.2.1 Human Health

DSS Site 1004 has been recommended for an industrial land-use scenario (DOE et. al March
1996). Because acetone, 2-butanone, toluene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene,
barium, hexavalent chromium, cyanide, and uranium-235 were detected, are present above
background, or had MDA values above background, it was necessary to perform a human
health risk assessment analysis for the site, which included these COCs. Annex D provides a
complete discussion of the risk assessment process, results, and uncertainties. The risk
assessment process provides a quantitative evaluation of the potential adverse human heaith
effects from constituents in the site’s soil by calculating the hazard index (HI) and excess cancer
risk for both industrial and residential land-use scenarios.

The HI calculated for the COCs at DSS Site 1004 is 0.01 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 subftracting risk associated with background from
potential nonradiological COC risk {without rounding), is 0.01. The estimated excess cancer
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risk for DSS Site 1004 is 5E-7 for an industrial land-use scenario. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus the
excess cancer risk for this site is below the suggested acceptable risk value. The estimated
incremental excess cancer risk is 4.99E-7. Both the incremental Hl and excess cancer risk are
below NMED guidelines.

The HI calculated for the COCs at DSS Site 1004 is 0.08 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 0.04. The estimated excess cancer
risk for DSS Site 1004 COCs is 2E-6 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 befow the suggested acceptable risk value. The
estimated incremental excess cancer risk is 1.70E-6. Both the incremental HI and incremental
excess cancer risk are below NMED guidelines.

For the radiological COCs, one of the constituents (uranium-235) was detected in one sample
collected from the site and the remaining uranium-235 analyses had MDA values greater than
the corresponding background values. The incremental total effective dose equivalent (TEDE)
and corresponding estimated cancer risk from radiological COCs are much lower than the EPA
guidance values; the estimated TEDE is 7.9E-3 millirem (mrem)/year (yr) for the industrial land-
use scenario. This value is much lower than the EPA’s numerical guidance of 15 mrem/yr (EPA
1997a). The corresponding estimated incremental excess cancer risk value is 6.7E-8 for the
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use
scenario that results from a complete loss of institutional controls is 2.0E-2 mrem/yr with an
associated estimated incremental excess cancer risk of 2.0E-7. The guideline for this scenario
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1004 is eligible for unrestricted
radiological release.

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

Table 4.3.2-1
Summation of Incremental Nonradiological and Radiological Risks from
DSS Site 1004, Building 6969 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
industrial 4.99E-7 6.7E-8 5.7E-7
Residential 1.70E-6 2.0E-7 1.9E-6

DSS = Drain and Septic Systems.

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

to human health under both the industrial and residential land-use scenarios.
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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 bioaccumulative constituents (see Annex D,
Sections IV, VIL2, and VI1.2.1). This methodology alsc required developing a site conceptual
model and a food web model, as well as selecting ecological receptors, as presented in
“Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program,
Sandia National Laboratories, New Mexico” (IT July 1998). The risk assessment also includes
the estimation of exposure and ecological risk.

All COCs at DSS Site 1004 are located at depths of 5 feet bgs or greater. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

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

441 Human Health

Because the resulis of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1004 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

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

that no complete pathways exist at DSS Site 1004, a baseline ecological risk assessment is not
required for the site.
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50 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
. WITHOUT CONTROLS DETERMINATION

51 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, a determination of CAC without controls is recommended for DSS Site 1004 for the
following reasons:

» The soil has been sampled for all potential COCs.

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

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

5.2 Criterion

Based upon the evidence provided in Section 5.1, a determination of CAC without controls
(NMED April 2004) is recommended for DSS Site 1004. 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).

ALM2-04/WP/SNLO4:r5621.doc 5-1 840857.03.01 12/03/04 10:06 AM



This page intentionally left blank.

ALN2-04/WP/SNLO4:r5621.doc 5-2 840857.03.01 12/03/04 10:06 AM



6.0 REFERENCES

Bearzi, J. (New Mexico Environment Depariment/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 Characterizing 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 Through the Septlc 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.

DOE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.
Gore, see Gore, W.L. and Associates.

Gore, W.L. and Associates (Gore), June 2002. “Gore-Sorber Screening Survey Final Report,
Non-ER Drain and Septic, Kirtland AFB, NM,” W.L. Gore Production Order Number 10960025,
Sandia National Laboratories/New Mexice, June 6, 2002.

IT, see IT Corporation.

IT Corporation (IT), July 1998. “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico,”
IT Corporation, Albuguerque, New Mexico.

Keiling, J. E. (New Mexico Environment Department/Hazardous Waste Bureau), December
2003. Letter to K. L. Boardman (Sandia Site Office, National Nuclear Security Administration)
and P. B. Davies (Sandia National Laboratories/New Mexico), regarding “Environmental
Restoration Project Drain and Septic Systems (DSS) Soil Vapor Well Sample Results; Dated
November 2003.”

Miller, M. (Sandia National Laboratories/New Mexico), September 2003. Memorandum to F. B.

Nimick (Sandia National Laboratories/New Mexico), regarding “State of New Mexico
Background for Gross Alpha/Beta Assays in Soit Samples.” September 12, 2003.

AL{12-04/\WP/SNLO4:r5621.doc 6-1 840857.03.01 12/03/04 10:06 AM



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. “Local Climatological Data,
Annual Summary with Comparative Data,” Albuguerque, New Mexico.

New Mexico Environment Department (NMED) March 1998. “RPMP Document Requirement
Guide,” RCRA Permits Management Program, Hazardous and Radiocactive Materials Bureau,
New Mexico Environment Department, Santa Fe, New Mexico.

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.

NP8, see National Park Service.

Sandia National Laboratories/New Mexico (SNL/NM), March 1989. SNL/NM Facilities

Engineering Drawing 101294-M1 showing the Building 6969 Seplic System, Sandia National
Laboratories, Albuquergue, 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 National Laboratories/New Mexico (SNL/NM), March 1996. “Site-Wide Hydrogeologic
Characterization Project, Calendar Year 1995 Annual Report,” Environmental Restoration
Project, Sandia National 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, Albuquergue, New Mexico.

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

Sandia National L.aboratories/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 National 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, Albugquerque,
New Mexico.

ALf12-04/\WWP/SNLO4:r5621.doc 6-2 840857.03.01 12/03/04 10:06 AM



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

Sandia National Laboratories/New Mexico (SNL/NM), May 2003. “Tijeras Arroyo Groundwater
Investigation Work Plan (Final Version),” Environmental Restoration Project, Sandia National
Laboratories, Albuquerque, New Mexico.

SNL/NM, see Sandia National Laboratories/New Mexico.
USAF, see U.S. Air Force.

U.S. Department of Energy (DOE) and U.S. Air Force (USAF), March 1996. “Workbook: Future
Use Management Area 7,” 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.S. 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 Respense, U.S. Environmental Protection Agency, Washington, D.C.

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

U.S. Environmental Protection Agency (EPA), 1997b. “Ecoclogical Risk Assessment Guidance
for Superfund: Process for Designing and Conducting Ecological Risks,” Interim Final,
U.S. Environmental Protection Agency, Washington, D.C.

U.S. National Park Service (NPS), July 1997. “Environmental Contaminants Encyclopedia
Asphali Entry,” U.S. National Park Service, Fort Collins, CO, pp. 27-28, July 1, 1997.

AL/M2-04/WP/SNLO4:r5621.doc 6-3 840857.03.01 12/03/04 10:06 AM



This page intentionally left blank.

ALM2-04/WP/SNL04:r5621.doc 6-4 840857.03.01 12/03/04 10:08 AM






ANNEX A
DSS Site 1004
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results



W. L. GORE & ASSOCIATES, INC.

100 CHESAPEAKE BLVD., PO. BOX 10 « ELKTON, MARYLAND 21922-001) + PHONE: 410/392-7600
FAX: 410/506-4780

GORE |

Creative Technologies
Worldwide GORE-SORBER® EXPLORATION SURVEY
GORE-SORBER® SCREENING SURVEY
June 6, 2002

Mike Sanders

Sandia National Laboratories
Mail Stop 0719

1515 Eubank, SE

Building 9925, Room 108 -
Albuquerque, NM 87123

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

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

o Final report
 Chain of custody and analytical data table (included in Appendix A}
« Stacked total ion chromatograms (included in Appendix A)

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

Sincerely,
W.L. Gore & Assoclates, Inec.

Jay W. Hodny, Ph. W
Associate

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

I\MAPPING\PROJECTS\10960025\020606R.DOC
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Jim E. Whetzel, Project Manager

Analytical Data Reviewed by:
Jim E. Whetzel, Chemist
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GORE-SORBER® Screening Survey
Final Report
REPORT DATE: June 6, 2002 AUTHOR: TWH
SITE INFORMATION

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

FIELD PROCEDURES

# Modules shipped: 142

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

Field work performed by: Sandia National Laboratories

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

# Modules Lost in Field: 4 # Unused Modules Returned: 3

# Modules Not Returned: 1

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

Chain of Custody discrepancies: None

Comments:

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

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

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

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

ANALYTICAL PROCEDURES

W.L. Gore & Associates” Screening Module Laboratory operates under the guidelines of its Quality
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with
Good Laboratory Practices (GLP) and 1SO Guide 25, "General Requirements for the Competence of
Calibration and Testing Laboratories”, third edition, 1990.

Instrumentation consists of state of the art gas chromatographs equipped with mass-selective detectors,
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance:

The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two
instrument blanks, a sorber containing Sug BFB (Bromofluorobenzene), and a method blank are
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and
50pg are analyzed at the beginning of each run. The criterion for each target compound is less than 35%
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has
the option of generating second- or third-order standard curves, as appropriate. A second-source
reference standard, at a level of 10pg per farget compound, is analyzed after every ten samples and/or
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference
standard; and, 3) the analyst's judgment.

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

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

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

Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6).
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target
compound masses reported in data table cannot be compared to the mass data from the other
modules directly.

Module #179101, no identification tag was returned with this module.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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DATA TABULATION

# CONTOUR MAPS ENCLOSED: No contour maps were generated.

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody
(Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments:

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

. achieved. .

» Soil gas signals reported by this method cannot be identified specifically to soil adsorbed,
groundwater, and/or free-product contamination. The soil gas signal reported from each
module can evolve from all of these sources. Differentiation between soil and groundwater
contamination can only be achieved with prior knowledge of the site history (i.e., the site is
known to have groundwater contamination only).

»  QA/QC trip blank modules were provided to document potential exposures that were not
part of the soil gas signal of interest (i.e., impact during module shipment, installation and
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas
modules to those modules placed in the subsurface. However, the trip blanks remain
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may
indicate potential impact to modules other than the contaminant source of interest.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered
together around a central gas chromatograph elution time in the total ion chromatogram.
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface.
UPEs observed early in the chromatogram are considered to indicate the presence of more
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids.

Project Specific Comments:

Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial
number of each module is incorporated into the TIC identification (e.g.: 123456S.D
represents module #123456).

No target compounds were detected on the trip blanks and/or the method blanks. Thus,
target analyte levels reported for the field-installed modules that exceed trip and method
blank levels, and the analyte method detection limit, have a high probability of originating
from on-site sources.

A small subset of modules was placed at each of several site locations; therefore no contour
mapping was performed. Larger and more comprehensive soil gas surveys may be
warranted at the individual sites where elevated soil gas levels were observed.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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KEY TO DATA TABLE ,
Non-ER Drain & Septic, Kirtland AFB, NM

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

below detection limit

non-detect

combined masses of benzene, toluene, cthylbenzene and total xylenes
{Gasoline Range Aromatics) .

benzene

toluene

ethylbenzene

m-, p-Xylene

o-Xylene

combined masses of undecane, tridecane, and pentadecane (C1 1+C13+C135)
(Diesel Range Alkanes)

undecane

tridecane

pentadecane

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

1,2,4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans-1,2-dichloroethene

cis-1,2-dichloroethene

combined masses of naphthalene and 2-methyl naphthalene

naphthalene

2-methyl naphthalene

methyl t-butyl ether

1,1-dichloroethane

chloroform

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

trichloroethene
octane
tetrachloroethene
chlorobenzene
1,4-dichlorobenzene

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

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

For W.L. Gore & Assocmtes nse only
Production Order # 10960025

Croativa feghnoiogies
Waridvide

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

100 Chesapéake Boulevard » Elkion, Maryland 21921 e Tel: (410) 392-7600 » Fax (410) 506-4780

Instructions: Customer must complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER m%ilm SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address:  ¥IVE2ZNP-AFB, NM
P.0.BOX 5130 1 priAdD
AL BUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
| FAX: Sos-28%4-=26blk Customer P.O. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Instailation 135 #of TripBlanks _ 7
# 179087 #179144 Total Modules Shipped: 142 Pieces
# 179150 # 179233 ' Total:Modules Received: - 42— Pieces
# - 4 # Total Modules Installed; 135 Picces
# # H s J i} Serial # of Trip Blanks (Client Decides)” | # .
’ - # $orr 4 11122 |# | #
& ] 3 7 E 7
# # # # # 1# # .
# - % # # # # #
L # # # # # # #
# # o # - # # # #
Prepared By: C&&L’SM (AP 4 | # | #
Verified By: Leze : # # ¥
Installation Peiforméd: By: v Installation Method(s) {circle those that apply):
Name (please priniy: G /¢/3CET_ R vy 7 A~NA “Stide Hammer Hammer Drill Auger
Company/Affiliation: _£5~0C. A 2 | Other: Coy L BE
Installation Start Date and TFime: gf/z;/az 102157 AW PM
Installationi Complete Date and Time: g / JA /a 2 PG40 ! v @D PM
Retrieval Performed By: Total Modules Retrieved: Pieces.
| Name (please prin): Ct 52T G TA ~A Total Modules Lost in Field: Pieces
Company/Affiliation:1 N"/ Atk Total Unused Modules Returned: Pieces
Retrieval Start Date and Time: / /802 ! / AM PM
Retrieval-Complete Date and Time; - / AM PM B
| Relinguished By —L=— " & —— Date | Time | Received B),.,__M,.;.lg._%&dﬁf___ Date | Time
Affiliation: W.L, Gore & Assodlatesd]nci 3o % U | Affitiation: Sandin / ER, R~ p- D1
Relinquished By _Mﬁ% Date | Time | Received By- Date Time
4. ffiliation: (3% ?"H"DZ i 253 | Affiliation:— ——— — '
elinquished By Date | Time | Received By : Date Time
Affiliation Affiliation: W L. ﬁm & Associai'j, Inc. }5794.2| /4 00
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM 8R.8
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GORE-SORBER?® Screening Survey Chain of Custody

For W.L. Gore & Associat'es use only
Production Order # 10960025 ’

= W. L. Gore & Associates, Inc., Survey Products Group
100 Chesapeake Boulevard e Elkion, Maryland 21921 e Tel: (410) 392-7600 -Fa;r (410) 506-4780

Instructions: Customer must complete ALL shaded cells . E

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DYAIN+ SEPTIC

Address: ACCOUNTS PAYABLE MS0154 Site Address: KEFWEZND-AFB, NM
P.0.BOX 5130 kot 2 A D

ALBUQUERQUE NM 87185 U.S.A.

Phone: 505-284-3303

FAX: Sovy-284-261(

Project Manager: MIKE SANDERS

Customer Project No.:

Customer P.O. #: 28518 Quote #: 211946

Serial # of Modules Shipped

# of Modules fgr Installation 135 # of Trip Blanks __ 7

# 179087 - #179144 Total Modules Shipped: 142 ____ Pieces
#179150 - #179233 /| Total Modules Received:__:_} X2~ Picces
# - # # Total Modules Installed; AN Pieces
# - # # .Serial # of Trip Blanks {Client Decides) | #

;\‘ - # # WAy B #

' -~ # # #

’ - # # #
# - - # # -#
# - # # #
# - # - # #
Prepared By: ungnea | AA— #
Verified By: - #

‘Installation Peiform¥d By:

Name (please print): G737 R usnt f/{'/" /1,

Company/Affiliation: _== U(_,’/,\JM

Installation Method(s) (circle those that apply):
" Slide Hammer Hammer Drill Auger

Other: 6- 5"/‘9 7l S

Installation Start Date and Time: 4’1/2—5/5-7, lo&(sT : AN PM
Installation Complete Date and Time: & /; /a - V%40 /! : AMD PM
Retrieval Performeéd By: Total Modules Retrieved:_. —-i‘j Pieces
Name (please print): & "‘“‘3 27 (3 Ui TANA Total Modules Lost in Field: Pieces
Company/Affiliation:1 SFN"’/ I Total Unused Modules Returned: j__—_ Pieces
Retrieval Start Date and Time: & /8 /a'z,. / / AM PM
Retrieval Complete Date and Time: / / ‘ : AM PM
Relinquished By =i Date | Time | Received Bys— YAl Samdeus | Date Time
Affiliation: W.L. Gore & Assoc/atg,'l; Inc. - ol 220 | Affiliation: Samdia | 6133 3~ Vo7
Relinquished By 5117/ Date | Time | Received By A Date Time
g :iliztion: “Mcl“\ NLU B5V  16-9i02|0935 | Affiliation:— ___
.&c}inquished By Date | Time | Received By: - v Date Tim
l Affiliation Affiliation: W.L. Géet & Associates %c Sty /55
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM 8R.8
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‘GORE-SORBER® Screening Survey

SITE NAME & LOCATION - ,
Installation and Retrieval Log ' — .
EVIDENCE OF LIQUID : ,
HYDROCARBONS (1.PH) MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL  ar WATER L
# DATETIME DATE/TIME HYDROCARBON ODOR (check one) COMMENTS
" {Check as apprapriate} .. L )
LPH | ODOR | NONE | YES | NO
1. 179087 4/2 sﬁz 025 p5m 0800, L0 o eot/898- cS—S1
2. 179088 Pl ! &S —3
3. 179089 aazel | &S
4. 179050 ppqdol ‘ GS-*—(
5. 179091~ A Y N N &s <
6. 175002 ' . 0952 &) /05 2/F03 -GS —~
7. 175003 /o650 L L] A\~
8. 179094 /ota | -3
0. 179095 foff p, -2
0. | 179096 /25 8 400 [o35/237~ | ~S
11. | 179087 145} ) ~
12. 179098 1238 : -
13. 179099 [ 247 -2
14, 179100 (284 2|
15. 179101 { 34 ‘ L —-i
& 02 1347 092 ¢ (opzfehin- | —4
s 179103 /255 / S ~C
‘18. 179104 1l o< .y
19, 179105 RZEL , | =3
20. 179106 Y /4de | 4~ (, YV -2
21, | 179107 4/z4iaz o842 |5-7-0Z 0720 e | =S
22. 1 179108 T oHs2 : -6
23, 179100 )% 0o -4
|24 179110 A7 -2
 25. 179111 021k : -3
26. | 179112 v &9326 N , -
21, 179113 4}?,-;}03 27461 5-0-01  gBfL 027/ ¢S Be | ~S
28. | 179114 T Toz% o | —2.
29, 179115 0800 -5
a0. 170116 OQlo -4
31 179117 o508 . o927 3 =1
32. 179118 7S \5-10-02 | 0925 /am/@g— S
33. | 179119 722 i 4
34. 179120 O2) 4
35. 179121 942 2
36. 179122 D947 l
37. | 179123 098¢ -l 1002 v 3
38, | 179124 70726 | B- 000 15 [ c2afisbo— ||
) 179125 (o4 % ! 4| .
0. | 1719126 /052 3
41, 179127 J{03 N/ 104 N 2
- 4. | 179128 \ )4z | A=10-0) o 45 o ot 2
: GORE-SORBER ® Screening Survey it a regisierad Service mark of W.L. Gore & Assaciares, Inc. FORM 29R.1
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'GORE-SORBER® Screening Survey SITE NAME & LOCATION
{]nstal]aﬁon arid Retrieval Log . —
o4 of 4 E .
' EVIDENCE OF LIQUID : t.
HYDROCARBONS (LPH) | -MODULEIN
LINE | MODULE# | INSTALLATION | RETRIEVAL or WATER S
¥ DATETRME DATE/TIME HYDROCARBON ODOR | (check one) COMMENTS
' (Check as appropriare) .
. _ _ LPH | ODOR | NONE | YE5 | NO :

43. 179129 4(zsfoz. [428|5-12-02 10 47 o2l /iS- 653
44. 119130 ! 37 2 -10-c2, 1061 | . ¥ J
35. | 179131 ~ /42l s-1-02 1083 : o2S/Cst~| _ /
46, | 179132 ZE AR , ‘ T 2
4. 179133 jcad|6—te-o2, 11106 _ - 1 3
48. | 179134 A2t bz 090551822 12 4 ‘ /o73/Csed- | |
49. | 179135 "7 o4 1254 2|
50. [ 179136 __3385-1°-0% )3D5 %
51. 179137 0738 Lesk =
52 179138 oMY Lest , N o
53. 179139 Jorg |5-10-02 1322 03¢/ leta~ | 2
54, 179140 fozl) Lozl / =2
55. 179141 /o3| Lest :

_56. 179141 Jazm|8=10-02 543 N {
57. 179143 /36| 51002, 11756 - . | 27¢/829X- | 2| -
T 179144 et | , - =2

N’ | 170150 S0 N . - 4
0. | 179151 sz l548-02 11354 V¥
61. 179152 A/79/p2 _ OBIA|6 140200242 | - /. 6Sps-

62. | 179153 U 7 opez . g

3. | 179154 0877 ' 3
64. 179155 e ' ya
65. | 179156 OZACS- 1 4-opV 011 |
66. | 179157 | 07 26| oFrsuot 0742 B2/ 70 |4
67. | 179158 0734 - !

68. 179159 ' 44 ' ' y
69. 179160 _ 5748 AL ' 3
70, 179163 /o |0g-14-02., 1 O 2 oaefitlo ~ | |
7. 179162 ) o | 2.
72. | 179163 J1lo 4
73. 179164 i1d 3
74, | 179165 ' 2o W ' L
75, | 179166 20| 05-14-v7, 1123 v 2
76. | 179167 22805 14-92 f] v ko H20/0642~
77. | 179168 {230 i - ' 3
78. | 179169 X 4
79, 179170 |24 251402 1132 , I
R0.__| 179171 [320l5.14-5) - BB 44 024/, | 4
i e _ 1275 6311 1 3
82, 179173 1227 a85( Z
R3. 179174 /240 N/  ©B55 \ [
.; g4. | 179175 Y /4z23]5-11-e) 0814 /o?,s:/ém'-
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM 25R.1
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log .
S ’.fi‘__OT.;ﬁ_;
” EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
LINE MODULE # TNSTALLATION RETRIEVAL or . WATER .
# DATE/TIME DATETIME HYDROCARBON ODOR (check one) COMMENTS
. {Check s appropriste)
LPH | ODOR | NONE | YES | NO
85 | 119116 \)zafpz {431 - /ogs'ém‘__—_észé
26. 179177 TY" /44 \ 2
87. | 179178 [4A45 110> 0837 | | NG /
88, 179179 l30/n2. F10K-15-02 0842 voz/fas— | 3
89. | 179180 T Troma ’ ! 2
90. | 179181 | 0qele L1
91, 179182 joxicy,
92. 179183 07432 + 5
93 179184 o is-1s-ez | 2912 &
104, [ 179185 /log [5-\5o2 1146 - (oeT/6720 — | 4
95, 179186 _ 7E: ' il ¥
96. 179187 /19 2
97, 179188 2218 - =y
98. 179189 Jedp l6-150% LT 13 ' I ,
99, 179190 /723B5-15-02 {609 , , /029 [ralb
100. 17919] 252 -2
.| 179192 /200 -2
: 179193 /132 v ~5
103. | 179194 /3(8|5-15-02, 10 32 . ~ 3 -
104, | 179195 /44C)5-isvz, 14785 | .. |- . po/C7d~ | S
105. | 179196 145 z
106. | 179197 1155
107. | 179198 JSoZ N z
108. | 179199 /SpR|2-15-02 L1143 _ - N [
109. | 179200 ' /5285802, 1039 , , a7/~ | 2
110. | 179201 - /530 ' ' 3
111 | 179202 14t
112, | 179203 \ s qo|s-15~2, vo 59 _ - - ™ {
113. | 179204 Tfaz ORZLF-1V-0L GR01 /oo d7Se | =
114 | 179205 7 ov3s T i 4
115. | 179206 0843 b4 t
116, | 179207 RS, 15-16-02 0837 A 2|
117, | 179208 0544 (6-ik-0L 084 oocl/CHP- | 2
Y| 718 | 179200 NIEL | ' 4
| e 210 J0oo Z
y| H2o_{omen /26 4 £
2L [ 192 fof §-1b-02, p9g] ! A !
~ 32z, | 179213 Jrio |50k 11 p& p95/7038~- | 2
23, | 179214 A L / 2z
24, | 119215 yze |5to-02, 0 N l
125. | 179216 /205 |&-ib=22- 8931 loretfire- | 2
. 126, | 119217 3 729 Beiu-0L- 2435 | : ’ Vi
GORE-SORBER ® Screening Survey is a registered service mark of W.L. Gore & Associates, Inc. FORM 29R.1
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GORE-SORBER® Screening 'Survey

SITE NAME & LLOCATION
Installation and Retrieval Log ‘ -
.\ A of 4, B
: EVIDENCE OF LIQUID
HYDROCARBONS (LFH) | MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL ar WATER
# DATETIME . DATE/TIME HYDROCARBON ODOR (check one) COMMENTS
(Ckeck as appropriae)
. ' LPH | ODOR | NONE | YES | NO
127. | 179218 &lifoz 225" [5-ib-01, 094} /aw%;qe-ds-?
128, | 179219 " /237 (5-it-aa 0750 > 5_;" e ~4
129. | 179220 5Ttz O85a |5-2-01 071157 c8lgEsO | -]
130, | 179221 / 70887 4 -3
131, | 179222 AF067 -2
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ANNEX B
DSS Site 1004
Soil Sample Data Validation Results



RECORDS CENTER CODE:

SMO ANALYTICAL DATA ROUTING FORM
PROJECT NAME: DSS Soil Sampling

SNL TASK LEADER: Collins
SMO PROJECT LEAD; Herrera

ARCOC LAB LABID PRELIM DATE

PROJECT/TASK: 7223 02.03.02

ORG/MS/CFO0#: 6133/1089/CF032-02

SAMPLE SHIP DATE: 9/23/2002

EDD

FINAL DATE EDD ONQ BY
605670 GEL 67601A 10/22/2002 X |l x JAC
605730 GEL 676018 10/22/2002 x Ml x JAC
NAME DATE
CORRECTIONS REQUESTED/RECEIVED:
PROBLEM#:___sa0(, !! lj'f;
REVIEW COMPLETED BY/DATE: W, En S!Qn: Q‘, a
FINAL TRANSMITTED TO/DATE: __ Sauncle [
SENT TO VALIDATION BY/DATE: Conn U iz lea
RUSH VALIDATION REQUIRED EST. TAT:| '
VALIDATION COMPLETED BY/DATE: AT /. . O
TO ERDMS OR RECORDS CENTER BY/DATE: Conn W ax)ea

COMMENTS:
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Analytical Quality Assoclates, Inc.

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

MEMORANDUM

DATE: 11/20/02
TO: File
FROM: Linda Thal

SUBJECT: Organic Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC # 605670, -730 GEL SDG # 67601 and 67608
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 resulted in the qualification of data.

VOC Batch # 203934 (Sample 67601-001 through ~012)

Acetone was detected in the trip blanks (TB) (87608-001 and —004) at a value > RL. Sample
67601-001 and ~002 had acetone values > RL but < 10X the TB value and will be qualified
‘U, B1” at the reported value. Sample 67601-010 had an acetone value > DL, < RL and <
10X TB value and will be qualified “U, B1" at the RL.

- Batch # 204151 (Sample 67 07
No MS/MSD, LCS/LCSD or replicate was extracted with this batch. As there is no measure of
precision all the sample resulis will be qualified “P2".

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 fime.

Calibration
All Analysis: All initial and continuing calibration acceptance criteria were met except as follows:

VOC Batch # 2




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

VOC B 04910
Carbon disulfide had %D > 2% but < 40% in the CCV preceding the samples. AII associated
sample results were non-detect and no data will be qualified.

SVOC Batch # 203764 and 204261
The CCVs preceding the samples had a %D > 20% but < 40% for several compounds (see
DV worksheet). All associated sample results were non-detect and no data will be qualified.

Blanks

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

VQOC Batch # 203934 (Sample 67601-001 through —-012)

Both TBs (67608-001 and —004) had a 1,2-dichloropropane value > RL. All associated
samples were non-detect and no data will be qualified.

Surrogates
All Analysis: All surrogate acceptance criteria were met.

Internal Standards (ISs)
All Analysis: All intemnal standard acceptance criteria were meat. .

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

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

VOC Bat 1
No MS!MSD was reported for this batch. The LCS/LCSD met all QC acceptance criteria for
accuracy and precision. No data will be qualified.

sSVO h # 2037 61
Several compounds (see DV worksheet) had %R < QC acceplance criteria (75 — 125%).
Using professional judgment, no data will bé qualified.

Batch #2 1
It shoukd be noted that only 500mi (DF=2x) of sample was used for the MS/MSD. # is not
known what affect this would have on the extraction procedure and no data will be qualified.

PCB Batch # 203726
It should be noted that the sample used for the MS/MSD was of similar matrix from another

SNL SDG. No data will be qualified.

HE - Batch 2041
It shouid be noted that the sample used for the MS/MSD was of similar matrix from another

SNL SDG. No data will be qualified.
HE - Batch 204151




, The MS %R for tetryl (127%) was > QC acceptance criteria (52-124%). The associated
. sample result was non-detect and no data will be qualified.

Laboratory Control S8amples (LCS/LCSD) Analysis
All Analysis: The LCS/LCSD acceptance criteria were met with the following exceptions:

VOC Batch # nd 203934
The QC acceptance criteria for the LCS were mst by the successful analysis of a second
source CCV. :

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

SVYOC Batch # 203764 and 204261
it should be noted that no compound was associated with internal standard perylene-d12. No
data will be qualified as a result.

HE - Batch # 204151 (Sample 67608-007 (EB)}

The LCS %R failed QC acceptance criteria for several compounds. However, a MS was
performed on sample 67608-007 and all the %R were in criteria with the exception of tetryl
that failed high. Sample 67608-007 was non-detect for all HE compounds, as were aif the
solls that were associated with it. There was no more sample remaining to perform a re-
extraction. Using professional judgment, no data will be qualified.

Detection Limits/Dilutions

. All Analysis: All detection limits were properly reported. Samples were not diluted with the exception
of sample 67601-022 which was diluted 4X for SVOC analysis.

Confirmation Analyses

VOC and SVOC: No confirmation analyses required.

PCB: All confirmation acceptance criteria were met.

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

VOC: A trip blank and equipment blank were submitted on the ARCOC. No field duplicate pair was
:u;:::ed on the ARCOC. it should be noted that vinyl acetate is on the TAL for soils but not for
SVOC, PCB and HE: An equipment blank was submitted on the ARCOC. No field blank or field dup
were submitted on the ARCOC.

Norraw 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

DATE:
TO:
FROM:

MEMORANDUM

11/21/02
Fiie
Linda Thal

SUBJECT: Inorganic Data Review and Validation - SNL

Site: DSS soil sampling
ARCOC # 605670, 605730
GEL SDG # 67601 and 67608
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-846

7196A

(hexavalent chromium).

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

ICP-AES — Batch # 20381 les 678 1-017 through 4

Selenium was detected in the ICB/CCB at a value > DL but < RL. The sample results
for 67601-014 through —024 were detect, < 5X the blank value and will be qualified “J,
B3™.

ICP-AES — ] h.# 204455 67608 —010

Barium was detected in the CCB and chromium in the MB at values > DL but <RL.
Sample 67608 010 results were detect, < 5X the blank vaiues and will be qualified
*J, B3” for barium and “J, B" for chromium.

Hexavalent Chromium - Batch #205618 (Samples 67601-013 through 024

The MS %R (63/71%) were < QC acceplance criteria (75-125%). Samples 67601-019
and -020 were detect and will be qualified “J, A2". All remaining samples were non-
detect and will be qualified “UJ, A2", '

Hexava romium — Batch # 204193 (Sample 67608-009
Sample 67608-009 was received by the laboratory and analyzed after 2X the holding
time had expired. The sample result was non-detect and will be qualified *R, HT".




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

Hoiding Times/Preservation

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

Caiibration
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:

CP-AES — ls Batch # 203818 (Samples 67601-013 through —024
Selenium was detected in the ICB/CCB at a value > DL but < RL. Sample 67601-013
was non-detect and will not be qualified.

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

Arsenic was detected in the ICB at a negative value with an absolute value > DL but <
RL. All assoclated sample results were detect, > 5X MDL and will not be qualified.

ICP-AES — Is Batch # 2044 mpile 67608 —010
Cadmium and arsenic were detected in the CCB at values > DL but < RL. The sample
results were non-detect and no data will be qualified.

Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/1.CSD) Analyses
All Analyses: The LCS/L.CSD met QC acceptance criteria.

Matrix Spike (MS) Analysis

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

ICP-AES — Metals Batch # 203818 (Samples 67601-013 through —024
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.

ICP-AES — Metais Batch # 204455 (Sample 67608 -010) -
The sample used for the MS was of similar matrix from another SNL SDG. No data
will be qualified as a result.




CVAA-Hg Batch # am 7 08

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

Total Cyanide - 3 (Samples 67601 14

The sample used for the MS was of similar matrix from another SNL SDG. No data

will be qualified as a result.

Total Cyanide - Batch #205581 7608-008
The sample used for the MS was of similar matrix from another SNL. SDG. No data
will he qualified as a result.

Replicate Analysis
All Analyses: The replicate analysis met QC acceptance criteria except as follows:

ICP-AES — Metals Batch # 203818 (Samples §7601-013 through —024)

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

ICP-AES — is Batch # 204455 10
The sample used for the replicate was of similar matrix from ancther SNL SDG. No
data will be qualified as a result.

CVAA-Hq Batch # 204420 (Sam 7 0
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a resuit.
Total Cyanide - #204703 (Samples 87601-013 and -014
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a resuit. :
Total Cyanide - Batch #205981 (Samples 67608-008
The sample used for the replicate was of similar matrix from another SNL SDG. No
data will be qualified as a result.

ICP intsrference Check Sample (ICS)

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

{CP Serlal Dilution
ICP-AES (All batches): The serial dilution met QC acceptance criteria.
ICP-AES — s Batch # 203818 (Samples 6§7601-013 through —024

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

ICP-AES — Metals Batch # 2044 m 7608




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

All Other Analyses: No serial dilutions requined.
Detection LimitsiDilutions

All Anaiyses: All detsction Emits were prbpeﬂy reporied.
IGP-AES: All soll samples were diluted 2X.

All Other Analyses: No dilutions were performed.
Other QC '

All Analyses: An equipment blank was submitted on the ARCOC. No field blank or field
duplicate was submitted on the ARCOC.

it should be noted that the COC requested that metals be analyzed by method SW-848
6020. :

No raw data was submitted with the package.

No other specific issues were identified which affect dat_a quality.




Analytical Quality Associates, Inc.

o
T

616 Maxine NE 7
Albuguerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM
DATE: November 22, 2002
TO: File
FROM: Linda Thal

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: DSS soil sampling
ARCOC 605670 and 6805730
GEL SDG # 67601 and 67608 Project/Task No. 7223.02.03.02

See the attached Data Validation Worksheets for supporting documentation on the

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

Summary

All samples were prepared and analyzed with approved procedures using method EPA
900.0 (Gross Alpha/Beta). No_problems were identified with the data package that
resulted in the qualification of data.

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

Holding Times/Preservation

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

Calibration
All Analyses: The case narmrative 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 alt QC acceptance criteria.



Batch # 204950 (Sample 687608-011
The sample used for the MS/MSD was of similar matrix from another SNL SDG.
No data will be qualified.

Laboratory Control Sample {(LCS) Analysis

The LCS analyses met all QC acceptance criteria.

Replicates

The replicate analyses met all QC acceptance criteria.

Batch # 204950 (Sample 67608-011)

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

Tracer/Carrier Recoveries

No tracer/carrier required.

Neg-ative Bias

All sample results met negative bias QC acceptance criteria.
‘Detection Limits/Dilutions

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

An equipment blank was submitted on the ARCOC. No field blank or field duplicate
were 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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‘II’ EXECUTIVE SUMMARY - Detection Highlights

E311501.89
REPCORTING ANALYTICAL

PARAMETER ) RESULT LIMIT UNITS METHOD
063087-001/1004-VW-01-5-SV 03/09/03 12:30 001

Toluene 1.4 3 2.0 ppb{v/v) EPA-21 TO-14A
063088-001/1004-VW-01-20-3V 0%/09/03 12:35 002

Dichlerodiflucromethane 0.51 J 2.0 ppb (v/v) EPA-21 TO-14A

Acetone 2.0 J 10 ppb {v/v) EPA-21 TO-14A

Toluene 1.54J 2.0 ppb (v/v) EPA-21 TO-14A

063089-001/1004-VH-01-70-SY 09/09/03 12:40 003

Trichlorofluoromethane 0.73 g 2.0 ppb (v/v) EPA-21 TO-14A
Chlcroform 0.82 J 2.0 peb (v/v) EPA-21 TO-14A
Toluene 1.7 7 2.0 ppb{v/v)  EPA-21 TO-14A
. 063090-001/1004-VW-01-100-SV 02/08/03 12:45 004
Trichlorofluoromethane 0.99 J 2.0 ppb(v/v) . EPA-21 TO-14A
Acetone . 2.8 J 10 ppe(v/v)  EPA-21 TO-14A
Toluene 1.3 3 2.0 pob (v/v) EPA-21 TO-14A
063091-901/1004-VA-01-150-5V 09/09/03 12:50 005
Trichloroethene ¢.52 J 2.0 ppb (v/v) EPA-21 TO-14A
Toluene 2.4 2.0 ppb (v/v) EPA-21 TO-14A

s wRTTICNT 00



(1150189

ANALYTICAL METHODS SUMMARY

E31150189

ANALYTICAL
PARAMETER 7 . ) __ METHCD
Volatile Organics by TO-142 EPA-21 TO-14A
References{
EPA-21 "compendium of Methods for the Determination of Toxic

Organic Compouhds in Ambient Air", Second Edition,
EPA/625/R~96/010b, January 1999%

(s
LN



SAMPLE SUMMARY

E3I150189

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
FODCM 001 0563087-001/1004-VW-01-5-8V 09/09/03 12:30
FODCP 002 063088-001/1004-VW-01-20-5V 09/09/03 12:35
FODCQ 003 063089-001/1004-VW-01-70-8V 09/09/03 12:40
FODCR 004 063090-00%/1004-VW-01-100-8V 09/09/03 12:45
FODCT 005 063091-001/1004-VW-01-150-5V 09/05/03 12:50

NOTE(S) :
- The analytical rescles o the samples listed above are presented on the following pages.

- All galculations are performed before rounding lo avoid reund-off errors in calculated results.

- Resulis noted as “ND” were not detected at or above the stated Hnit.

- This report must not be reproduced. exceps in tull, without the writicn approval of the laboratory.

- Results for the following parameters are niever reporied on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor,
paint filter test, pH, porosity pressure, regctivity, redox polcntial, specific gravity, spot tests, solids, solubility, lemperantre, viscosity, and weight.

- E31150189 16



. SANDIA NATIONAL LABORATORIES
Client Sample ID: 063087-001/1004-VW-01-5-5V

GC/HS Volatiles

Lot-Sample #...: E3I150183-001 Work Orxdexr ¥#...: FODCMIAC Matrix.........:
Date Sampled...: 05/09/03 Date Received..: 09/12/03
Prep Date......: 09/17/03 Analysis Date..: 09/17/03
Prep Batch #...: 3261541 Analysis Time..: 13:43
Dilution Factor: 1
Analyst ID.....: 117751 Instrument ID..: MSA
Methed.........: EPA-21 TO-14A
- REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Dichlorodifluorcmethane ND 2.0 peb (v/v) 0.50
Chloromethane ND 4.0 prb {v/v) 1.0
1, 2-Dichloro- ND 2.0 ppb (v/v)  0.80
1,1,2,2-tetrafluoroethane
Vinvl chloride ND 2.0 ppb (v/v) 0.80
Bromomethane ND 2.0 ppb (v/v) 1.0
Chloroethane ND 4.0 ppbi{v/v) 0.80
Trichlorofluoromethane ND 2.0 ppb (v/v) 0.50
1,1-Dichlorcethene ND 2.0 ppb {v/v) 0.50
Carbon disulfide ND 10 ppb (v/v) 2.0
. 1,1,2-Trichloro- ’ WD 2.0 ppb {v/v) 0.50
1,2,2-trifluoroethane o
Acetone ND 10 ppb (v/v} 2.0
Methylene chloride ND 2.0 ppb (v/v) 0.80
trans-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.50
1,1-Dichlorocethane ND 2.0 peb (v/v) 0.50
Vvinyl acetate ND 10 ppb (v/v) 2.0
cis-1,2-Dichlozcethene ND 2.0 peblv/v) .0.80
2-Butanone (MEK} ND 10 ppb (v/v) 2.0
Chleroform ND 2.0 ppb (v/v) 0.80
1,1,1-Trichlorcethane ND 2.0 ppb (v/v) 0.50
Carbon tetrachloride ND 2.0 pob (v/v) 0.50
" Benzene ND 2.0 ppb {(v/v) 0.80
1, 2-Dichlorcethane ND 2.0 ppb (v/v) 0.80
Trichloroethene ND 2.0 ppb{v/v)  0.50
1, 2-Dichloroprcpane ND 2.0 ppb(v/v) 0.80
Bromodichloromethane ND 2.0 pob (v/v) 0.80
cis-1,3-Dichloropropene ND 2.0 ppb (v/v) 0.50
4-Methyl-2-pentanone ND 10 ppb (v/v) 2.0
(MIBK)
Toluene 1.4 7 2.9 ppb(v/v) 0.50
trans-1, 3-Dichloropropene ND 2.0 ppb (v/v) c.80
1,1,2-Trichlorcethane D 2.0 ppb (v/v) €.60
Tetrachlorcethene ND 2.0 ppb (v/v) .60
2-Hexanone ¥MD 10 ppb (v/v) 1.0
Dibromcchleoromethane ND 2.0 ppb (v/v) 0.50
ND 2.0 ppb (v/v) 0.50

. 1,2-Dibromocethane (EDB)

(Continued on next page)

- E31150188 17



SANDIA NATIONAL LABORATORIES

Client Sample ID: 063087-001/1004-VW-01-5-SV

GC/MS Volatiles

Lot-Sample #...: E31150189-001 Work COrder #...: FODCM1AC Matrix.........: AIR
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Chlorobenzene ND 2.0 ppb{v/v) 0.50
Ethyibenzene ND 2.0 peb{v/v) 0.50
m-Xylene & p-Xylemne ND 2.0 Ppb(v/v) 1.0
o-Xylene ND 2.0 peb(v/v) 0.60
Styrene ND 2.0 ppb (v/v) 0.60
Bromoform ND 2.0 ppb (v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 - ppb (v/v) 0.50
Benzyl chloride ND 10 ppb (v/v)} 0.80
4-Bthyltoluene ND 2.0 ppb{v/v) .70
1,3,5-Trimethylbenzene ND 2.0 ppb{v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 peb (v/v) 0.80
1,3-Dichlorobenzene ND 2.0 peb{v/v) 0.70
1,4-Dichlorobenzene ND 2.0 ppb (v/v) 0.80
1,2-Dichlorcbenzens D 2.0 prb (v/v) 0.80
1,2,4-Trichloro- ND .5.0 PRb (Vv/Vv} 1.0
benzene
Hexachlorcbutadiene HD 4.0 ppb(v/v) 1.0

NOTE{S) :
J  Estimiated result. Result is less than RL.

E3I15018%



‘ll' SANDIA NATIONAL LABORATORIYES
Client Sample ID: 063088-001/1004~-VW-01-20-5V

GC/MS Volatiles

Lot-Sample #...: E3I150189-002 HWork Oxder #...: FODCP1AC Matrix......-.. H
Date Sampled...: 09/0%/03 Date Received..: 09/12/03

Prep Date...... : 09/17/03 Analysis Date..: 09/17/03

Prep Batch #...: 3261541 Analysis Time..: 14:40 -

Dilution Factoxr: 1

Analyst ID.....: 117751 Inmstrument ID..: MSA

Method.........: EPA-21 TO-14A

REPCRTING

PARAMETER REWESULT LIMIT - UNITS MDL
Dichlorodifluoromethane 0.51 J 2.0 ppb {v/v) 0.50
Chlocromethane ND 4.0 ppb (v/v) 1.0
1,2-Dichloro- MD 2.0 prb (v/v) 0.80

1,1,2,2-tetraflucrcethane
Vinyl chloride’ ’ ND 2.0 ppb (v/v) 0.80
Bromomethane ND 2.0 prb (v/v) 1.0
Chloroethane ND 4.0 prb (v/v) 0.80
Trichlorofluoromethane NMD 2.0 ppb (v/v) 0.50
1,1-Dichloroethene ND 2.0 Prb (v/v) 0.50
Carbon disulfide ND 10 ppb (v/v) 2.0

. 1,1,2-Trichloxro- ND 2.0 PRb (v/v) 0.50

1,2,2-triflucroethane .
Acetone 2.0J 10 peb (v/v) 2.0
Methylene chloride ND 2.0 peo (v/v) 0.80
trans-1, 2-Dichloroethene ND 2.0 ppb (v/v) 0.590
1,1-Dichlorcethane ND 2.0 ppb (v/v) 0.50
Vinyl acetate ND 10 ppb (v/v) 2.0
cis-1,2-Dichlorcethene ND 2.0 ppb (v/v) 0.80
2-Butancne (MEK) ND 10 ppb{v/v) 2.9
Chlorcform ND 2.0 ppb{v/v) 0.80
1,1,1-Trichiocrcethane ND 2.0 ppb {v/v) 0.50
Carbon tetrachlcecride ND 2.0 ppb {v/v) 0.50
Benzene ND 2.0 ~ppb (v/v) 0.80
1, 2-Dichloroethane ND 2.0 ppb(v/v)  0.80
Trichloroethene WD 2.0 ppb (v/v) 0.50
1,2-Dichloropropane ¥D 2.0 ppb (v/v) 0.80
Bromodichloromethane ND 2.0 ppb (v/v) 0.80
cis-1,3-Dichlorcpropene ND 2.0 ppb{v/v) .50
4-Methyl-Z-pentanone ND 10 ppb{v/v) 2.0

{MIBK} .
Toluene 1.5 T z.0 ppb (v/v) 0.50
trans-1,3-Dichloxopropene. ND 2.0 ppb (v/v) 0.80
1,1, 2-Trichloroethane ND 2.0 ppbiv/v) 0.60
Tetrachloroethene ND 2.0 ppb (v/v) 0.60
Z2-Hexanone D 10 ppb (v/v) 1.0
Dibromochloromethane MD 2.0 ppb (v/v) 0.50

. 1,2-Dibromoethane (EDB) ND 2.0 ppk(v/v) 0:50

{Continued on next page)

© E3I150189 18



SANDIA NATIONAL LABORATORIES

Client Sample ID: 063088-001/1004-VW-01-20-SV

GC/MS Volatiles

Lot-Sample #...: E3I15018%9-002 Work Oxrder #...: FODCPLAC Matrix........,. : AIR
REPCRTING

PARAMETER ‘ RESULT LIMIT UNITS MDL
Chlorcbenzene ND 2.0 prb{v/v} 0.50
Ethylbenzene ND 2.0 peb{v/v) 0.50
m~-Xylene & p-Xylene ND 2.0 prb{v/v) 1.0
o-Xylene ND 2.0 ppb (v/v) 0.60
Styrene ND 2.0 ppb(v/v) 0.60
Bromcform ) ND 2.0 ppk (v/v) 0.50
1,1,2,2-Tetrachlorcethane ND 2.0 peb(v/v) 0.50
Benzyl chloride ND 10 ppb{v/v) 0.80
4-Bthyltoluene ND 2.0 pph{v/v} 0.70
1,3, 5-Trimethylbenzene ND 2.0 peb{v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb (v/v} 0.80
1,3-Dichlorobenzene ND 2.0 ppb (v/v) 0.70
1, 4-Dichlorobenzene ND 2.0 ppb (v/v) 0.80
1,2-Dichlorocbenzene ND 2.0 ppb{v/v) 0.80
1,2,4-Trichloro- ND 5.0 peb {v/v) 1.0

benzene
Hexachlorobutadiene

ppb{v/v) 1.0

g

NOTE (S} :
§ Estimated result, Result is less than RL,

-E3115018% 20



SANDIA NATIONAL ILABORATORIES
Client Sample ID: 063089-001/1004-VW-01-70-SV

GC/MS Volatiles

Lot-Sample #...: E3I150185-003 Work Order. #...: FODCQLAC Matrix......
Date Sampled...: 09/09/03 Date Received..: 0%/12/03
Prep Date......: 09/17/03 Analysis Date..: 09/17/03
Prep Batch #...: 3261541 Analysis Time..: 15:14
Dilution Factor: 1 ,
Analyst ID..... : 117751 Instrument ID..: MSA
Method.........: EPA-21 TO-1l42
REPORTING

PARAMETER ) RESULT LIMIT UNITS MDL
Dichlorodifluoromethane - ND 2.0 ppb{v/v} ~ 0.50
Chloromethane ND 4.0 ppb{v/v) 1.0
1,2-Dichloxo- : ’ ND 2.0 ppb{v/v) 0.80

1,1,2,2-tetrafluorcethane
Vinyl chloride WD 2.0 ppb (v/v) 0.80
Bromomethane ND - 2.0 ppb{(v/v) 1.0
Chloroethane HD 4.0 ppb(v/v) . 0.80
Trichlorofluoromethane 90.73 J 2.0 ppb {v/v} 0.50
1,1-Dichloroethene WD 2.0 ppb (v/v) 0.50
Carbon disulfide WD 10 b (v/v) 2.0
1,1,2-Trichloro- ND 2.0 pob (v/v) 0.50

1,2,2-triflucrcethane
Acetone ND 10 prb (v/v) 2.0
Methylene chloride ND 2.0 ppb (v/v) 0.80
trans-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.50
1,1-Dichloroethane ND 2.0 ppb (v/v) 0.50
Vinyl acetate ND ic¢ ppb{v/v) 2.0
cis-1,2-Dichlorcethene ND 2.0 ppb (v/v) 0.80
2-Butanone {MEK} ND 10 ppb {v/v} 2.0
Chloroform 0.82 J 2.0 PPD (V/V) 0.80
1,1,1-Trichlorocethane - ND 2.0 peb (v/v) 0.50
Carbon tetrachloride ND 2.0 ppb (v/v) 0.50
Benzene ND 2.0 ppb {v/v) 0.80
1,2-Dichloroethane © ND 2.0 ppb {v/v) 0.890
Trichlorcethene D 2.0 ppbi{v/v} 0.50
1,2-Dichloropropane ND 2.0 ppb {v/v} 0.80
Bromodichloromethane ND 2.0 ppb (v/v) .80
cis-1,3-Dichlorcpropene ND 2.0 ppb{v/v) 0.50
4-Methyl-2-pentanone ND 10 ppb{v/v) 2.0

(MIBK) :
Toluene 1.7 J 2.0 pPpb{v/v} 0.50
trans-1,3-Dichloropropene ND 2.0 Ppb (v/v) 0.80
1,1, 2-Trichlorcethane ND 2.0 ppb (v/v) 0.60
Tetrachloroethene ND 2.0 _Ppb{v/v) 0.60
2-Hexanone WD 10 ppb (v/v) 1.0
Dibromochloromethane ND 2.0 ppb {v/v) 0.50
1, 2-Dibromoethane {(EDB) ND - 2.0 ppb (v/v) 0.50

{Continued on next page}
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SANDIA NATIONAL LABORATORIES
Client Sample ID: 063089-001/1004-VW-01-70-5V

GC/MS Volatiles

Lot-Sample #...: E3I150189-0032 Work Order #...: FODCQ1AC Matxix......... : AIR
REPCRTING
PARAMETER RESULT LIMIT UNITS MDL
Chlorobenzene ND 2.0 ppb (v/v} 0.59
Ethylbenzene ND 2.0 ppb(v/v)  0.50
m-Xylene & p-Xylene ND 2.0 ppb {v/v} 1.0
o-Xylene ' ND 2.0 ppb(v/v)  0.60
Styrene ND 2.0 ppb{v/v) 0.60
Bromoform , ND 2.0 ppb (v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 ppb{v/v) 0.50
Benzyl chloride WD 10 ppb{v/v) 0.80
4-Ethyltoluene ND 2.0 Ppb{v/~) 0.70
1,3,5-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,3-Dichlorcbenzene ND 2.0 ppb(v/v) 0.70
1,4-Dichlcrobenzene ND 2.0 ppb (v/v) 0.80
1,2-Dichlorobenzene ND 2.0 ppb{v/v) 0.80
1,2,4-Trichloro- ND 5.0 ppb (v/v) 1.0
benzene
Hexachlorobutadiene ND 4.0 ppb (v/v) 1.0

ROTE(S) :
J  Estimated result. Result is less than RL.
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‘I" SANDIA NATIONAL: LABORATORIES
Client Sample ID: 063030-001/1004-VW-01-100-SV

GC/MS Volatiles

Lot-Sample #...:>EBI150189-004 Work Order #...: FODCR1AC Matrix......:..:
Date Sampled...: 09/09/03 Date Received..: 09/12/03
Prep Date......: 09/17/03 Analysis Date..: 09/17/03
Prep Batch #...: 3261541 Analysis Time..: 16:22
Dilution Factoxr: 1 ’
Analyst ID.....: 117751 Instrument ID..: MSA
Method.........: EPA-21 TO-14A
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Dichiorodiflucromethane ND 2.0 ppb(v/v} 0.50
Chloromethane ND 4.0 ~ ppb(v/v) 1.0
1,2-Dichloro- ND 2.0 pob (v/v) 0.80
1,1,2,2-tetraflucroethane
Vinyl chloride ND 2.0 ppo(v/v} 0.80
Bromomethane ND 2.0 ppb (v/v) 1.0
Chlorcethane ND 4.0 ppb (v/v) 0.80
Trichloroflucromethane 0.992 J 2.0 ppb (v/v) 0.50
1, 1-DPichlorcethene ND 2.0 peb (v/v) 0.50
. Carbon disulfide MD 10 pph (v/v) 2.0
. 1,1,2-Trichloro- ND 2.0 ppb (v/v) 0.50
1,2,2-triflucroethane
Acetone 2.8 J 10 ppb {v/v) 2.0
Methylene chleride ND 2.0 ppb (v/Vv) 0.80
trans-1,2-Dichloroethene ND 2.0 ppb(v/v)  0.50
1,1-Dichloroethane ND 2.0 ppb (v/Vv) 0.50
Vinyl acetate ND 10 ppb (v/v) 2.0
cis-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.80
2-Butanone {MEK) ND 10 ppb(v/v) 2.0
Chloroform ND 2.0 ppb (v/Vv) 0.80
1,1,1-Trichloroethane ND 2.0 _ppb{v/v) 0.50
Carbon tetrachloride ND 2.0 ppb(v/v) 0.50
Benzene ND 2.0 vpb{v/v) 0.80
1,2-Dichlorcethane ND 2.0 ppb (v/v) 0.80
Trichloroethene MND 2.0 ppb (v/v) 0.50
1, 2-Dichleropropane ND 2.0 pebiv/v) 0.80
Bromodichloromethane ND 2.0 ppk{v/v) 0.80
cis-1, 3-Dichloropropene ND 2.0 , ppb (v/v} 0.50
4-Methyl-2-pentanone ND 10 ppbiv/v} 2.0
{MIBK) '
Toluene 1.3 J 2.0 prb (v/v) 0.50
trans-1,3-Dichloropropene ND 2.9 ppb (v/v} 0.80
1,1,2-Trichloroethane ND 2.0 ppb (v/v)} 0.60
Tetrachloroethene : ND 2.0 ppb (v/v) .60
2-Hexanone ND 10 ppb (v/v) 1.0
Dibromochloromethane ND 2.0 ppb(v/v) 0.50
ND 2.0 ppb(v/v)  ©.50

. 1,2-Dibromoethane (EDB)

(Continued on next page)
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SANMDIA NATIONAL LABORATORIES
Client Sample ID: 063090—001/1004-VW—01-100—SV

GC/MS Vblatiles_

Lot-Sample #...: E31150189-004 Work Ordex #...: FODCRIAC Matrix.........: AIR
: : REPCRTING
PARAMETER RESULT LIMIT UNITS MDL
Chlcrobenzene ND 2.0 ppb{v/v) 0.50
Ethylbenzene ND - 2.0 ppb (v/v) 0.50
m-Xylene & p-Xvlene ND 2.0 ppb{v/v) 1.0
o-Xylene ND 2.0 ppb{v/v) 0.60
Styrene ND 2.0 ppb (v/v) 0.60
Bromoform ND 2.0 ppb (v/v) 0.50
1,1,2,2-Tetrachlorcethane ND - 2.0 ppb {v/v) 0.50
Benzyl chloride NT 10 ppb{v/v} 0.80
4-Ethyltoluene . ND 2.0 epb {(v/v) D.70
1,3,5-Trimethylbenzene ND 2.0 Ppb (v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppbi{v/v) 0.80
1,3-Dichlorobenzene ND 2.0 ppb{v/v) .70
1,4-Dichlorocbenzene ND 2.0 ppb {v/v) 0.80
1,2-Dichlorobenzene ND 2.0 ppb (v/v) 0.80
1,2,4-Trichloro- ND 5.¢ peb (v/v) 1.0
bengene
Hexachlorcbutadiene ND 4.0 ppb (v/v) 1.0

NOTE (S} :
I Estimated result. Result is less than RI..
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SANDIA NATIONAL LABORATORIES
Client Sample ID: 063091-001/1004-VW-01-150-SV

GC/MS Volatiles

Lot-Sample #...: E3I150189-005 Work Order #...: FODCT1AC Matrix......... H
Date Sampled...: 09/09/03 Date Received..: 09/12/03
Prep Date......: 09/17/03 Ahnalysis Date..: 09/17/03
Prep Batch #...: 3261541 Inalysis Time..: 17:29
Dilution Factor: 1
Analyst ID.....: 117751 Instrument ID..: MSA
Method.........: EPA-21 TO-14A .
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Dichlorodifliuorcmethane ND 2.0 pob{v/v} 0.50
Chloromethane ND 4.0 ppb (v/v) 1.0
1,2-Dichloroe- ND : 2.0 peb (v/v) 0.80

1,1,2,2-tetrafluorocethane
Vinyl chloride - ND 2.0 ppb (v/v) 0.80
Bromomethane ND 2.0 ppb (v/v) 1.0
Chlorcethane ¥MD 4.0 ppb(v/v)  0.8B0
Trichlorofluoromethane ND 2.0 ppb (v/v) 0.50
1,1~Dichlorcethene ND 2.0 erb (v/v) 0.50
Carbon disulfide ND 20 pob (v/v) 2.0
1,1,2-Trichloro- ND 2.0 peb (v/v) 0.50

1,2,2-trifluorcethane .
Acetone ND 10 ppb (v/v) 2.0
Methylene chloride ND 2.0 ppb (v/v) 0.80
trans-1, 2-Dichloroethene ND 2.0 epb (v/v) 0.50
1,1-Dichloroethane ND 2.0 ppb (v/v) 0.50
Vinyl acetate ND 10 ppb (v/v} 2.0
cis-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.80
2-Butanone (MEK)} ND 10 ppb {v/v)} 2.0
Chlorcform ND 2.0 ppb (v/v)} 0.80
1,1,1-Trichloroethane ND 2.0 ppb {(v/v) 0.50
Carbon tetrachloride ND 2.0 ppbi{v/v} 0.50
Benzene ‘ ND 2.0 ppb (v/v) 0.80
1,2-Dichloxoethane ND 2.0 ppb {v/v) 0.80
Trichloroethene 0.52 J 2.0 ppb {v/v) 0.50
1,2-Dichloropropane ND 2.0 ppb {(v/v) 0.80
Bromodichloromethane ND 2.0 ppb {v/v} 0.80
cis-1,3-Dichloropropene ND 2.0 ppb (v/v) 0.50
4-Methyl-2-pentanon ND 10 ppb (v/v) 2.0

(MIBK) ’
Toluene 2.4 2.0 ppb{v/v} 0.50
trans-1, 3-Dichloropropene MD 2.0 ppb (v/v) 0.80
1,1,2-Trichlorcethane ¥D 2.0 ppo{v/v) 0.60
Tetrachloroethene ND 2.0 ppb (v/v)} 0.50
2-Hexanone ND io ppb (v/v) 1.9
Dibromochloromethane ND 2.0 ppo{v/v} 0.50
1, 2-Dibromoethane (EDB) ND 2.0 ppb (v/v} 0.50

{Continued on next page)
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SANDIA NATIONAL LABORATORIES

Client Sample ID: 063091-001/2004-VW-01-150-SV

GC/MS Volatiles

Lot-Sample #...: E3I150189-005 Work Order #...: FODCTL1AC Matrix.........: AIR
REPORTING
PARAMETER RESULT LIMIT UNITS . MDL
Chlorcbenzene ND ) 2.0 peb {v/v) 0.50
Ethylbenzene ND 2.0 prb (v/v} 0.50
m-Xylene & p-Xylene ND 2.0 ppb (v/v) 1.0
o-Xylene ND 2.0 ppb{v/v) 0.60
Styrene ND 2.0 ppb (v/v} 0.60
Bromoform MD 2.0 ppb {v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 ppb {v/v) 0.50
Benzyl chloride ¥D 10 ppb{v/v) 0.80
4-Ethyltoluene MD 2.0 epb{v/v) .70
1,3,5-Trimethylbenzene ND 2.0 ppbi{v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb{v/v} 0.80
1,3-Dichlorobenzene ND 2.0 ppb{v/v) 9.70
1, 4-Dichlorobenzene ND 2.0 ppb (v/v) 0.80
1,2-Dichlorocbenzense ND 2.0 ppb (v/v) 0.80
1,2,4-Trichloro- MD $.0 peb (v/v) 1.0
benzene
Hexachlorobutadiene MD 4.0 ppb (v/v) 1.0
NOTE(S) :

J  Estimated result. Result is less than RL.

- E31150189 26



The remaining portions of this report:

* QA/QC;
e 1004-VW-01 Extended Raw Data,

are available through the SNL/NM Environmental
Safety & Health and Security Record Center
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Analytical Quality Associates, Inc.
616 Maxime NE
Albuquerque, NM 87123
Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: September 29, 2003
TO: File
FROM: Kevin Lambert

SUBJECT: Organic Data Review and Validation — SNL
DSS-NFA, AR/COC No. 606762, SDG No. E31150189 (STCA), and Project/Task No.
7223.02.02.01

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

All samples were prepared and analyzed with accepted procedures using method EPA21 TO-14A. All
compounds were successfully analyzed. No problems were identified with the data package that result in
the qualification of data.

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

Holding Times

All samples were analyzed within the prescribed holding times.

Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as follows.

The calibration RF for chloromethane (0.089) was < the specified minimum RF (0.10). However, the
calibration RSD and CCV %D for chloromethane met QC acceptance criteria. Associated sample results
were non-detect (ND) and as a result based on professional judgment no data will be qualified. '

The calibration RSD for benzyl chloride (29%) and bromoform (23%) were > 20% but < 40%. Associated
sample results were ND and as a result based on professional judgment no data will be qualified. '

The CCV %D for vinyl acetate (-30%) was > 20% but < 40%. Associated sample results were ND and as a
result based on professional judgment no data will be qualified. :

Blanks

No target analytes were detected in the blanks.



Surrogates

Surrogate assessment is not required for this analysis.

Internal Standards

Internal standards data met QC acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD is not required. The LCS/LCSD is used to assess accuracy and precision.
Laboratory Control Sample (1.CS)

The LCS/LCSD met QC acceptance criteria.

Detecﬁon Limits/Dilutions

All detection limits were properly reported; no dilutions were required

Other |

No equipment blank (EB), trip blank (TB) or field duplicate pair was submitted on the ARCOC.

No other speciﬁc issues were identified which affect data quality.
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DSS SITE 1004: RISK ASSESSMENT REPORT

l Site Description and History

Drain and Septic Systems (DSS) Site 1004, the Building 6969 Septic System, at Sandia
National Laboratories/New Mexico (SNL/NM), is part of the Robotic Vehicle Range facility in a
remote area approximately 3,200 feet east of Technical Area (TA)-Il. DSS Site 1004 is located
on federally owned land controlied by Kirtland Air Force Base (KAFB) and permitted to the U.S.
Department of Energy (DOE). The septic system consists of a 2,000-gallon septic tank
connected to a distribution box and a drainfield consisting of three 65-foot-long drain lines.
Available information indicates that Building 6969 was constructed in 1988 (SNL/NM March
2003), and it is assumed that the septic system was also constructed at that time. A site
inspection in September 1999 confirmed that the septic system continues to receive discharges
from Building 6969.

Environmental concern about DSS Site 1004 is based upon the potentiai for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation was planned to
be consistent with other DSS site investigations and to sample for possible COCs that may have
been released during facility operations.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
major drainage is the Tijeras Arroyo, located approximately 2,200 feet west of the site. No
springs or perennial surface-water bodies are located within 3 miles of the site. Average annual
rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International Sunport, is
8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor because the
surface is flat or slopes slightly to the west. 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 1004 is unpaved
with some native vegetation, and no storm sewers are used to direct surface water away from
the site.

DSS Site 1004 lies at an average elevation of approximately 5,473 feet above mean sea level
(SNL/NM Aprit 2003). The groundwater beneath the site occurs in unconfined conditions in
essentially unconsalidated silts, sands, and gravels. The depth te groundwater is approximately
555 feet below ground surface (bgs). Groundwater flow is thought to be to the northwest in this
area (SNL/NM May 2003). The nearest groundwater monitoring well is KAFB-0315,
approximately 1,000 feet south of the site. The nearest production wells are west and northwest
of the site and include KAFB-11 and KAFB-1, which are approximately 200 feet and 2.1 miles
away, respectively.

. Data Quality Objectives

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

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

e Characterize the nature and extent of any releases.

e 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 Site1004 is effluent discharged to the environment from the
drainfield at this site.

septic system
drainfield

to the environment
from the drainfield

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling
DSS Site 1004 Potential COC Sampling Density Location
Sampling Area Source Locations {samples/acre) Rationale
Soil beneath the | Effluent discharged 3 NA Evaluate potential

COC releases to
the environment

from effluent
discharged from
the drainfield

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

Using a Geoprobe™, the soil samples were collected from two 3- or 4-foot-long sampling
intervals at three borehole locations at DSS Site 1004. Drainfield sampling intervals started at 8
and 13 feet bgs in each of the three drainfield borings. The soil samples were collected in
accordance with the procedures described in the SAP (SNL/NM October 1999) and FIP
(SNL/NM November 2001). Table 2 summarizes the types of confirmatory and QA/QC samples
collected at the site and the laboratories that performed the analyses.

The soil samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), high explosive (HE) compounds, polychlorinated biphenyls (PCBs),
Resource Conservation and Recovery Act (RCRA) metals, hexavalent chromium, cyanide,
radionuclides, and gross alpha/beta activity. The samples were analyzed by an off-site
laboratory {General Engineering Laboratories, Inc.) and the on-site SNL/NM Radiation
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical methods
and the data quality requirements from the SAP (SNL/NM October 1999} and FIP (SNL/NM
November 2001).
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Table 3
Summary of Data Quality Requirements for DSS Site 1004
Analytical
Method® Data Quality Level GEL RPSD

VOCs Defensible 6 None
EPA Method 8260
SV0OCs 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 G None
EPA Method 9012A
Gamma Spectroscopy Defensible None 6
Radionuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 6 None
EPA Method 200.0

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

3EPA 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 Pratection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

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

All of the soil sample results were verified/validated by SNL/NM according to “Verification and
Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03,
Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical
and Radiochemical Data,” Administrative Operating Procedure {AOP) 00-03 (SNL/NM
December 1999). The data validation reports are presented in the associated DSS Site 1004
request for a determination of Corrective Action Complete (CAC) without controls. The gamma
spectroscopy data from the RPSD Laboratory were reviewed according to “Laboratory Data
Review Guidelines,” Procedure No, RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The

AL/12-04/WP/SNL04:RS5621.doc D-4 840857.03.01 12/03/04 10:098 AM




RISK ASSESSMENT FOR DSS SITE 1004 12/3/2004

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 fulfilled.

. Determination of Nature, Rate, and Extent of Contamination

1.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1004 is
based upon an initial conceptual site medel validated with confirmatory sampling at the site.

The initial conceptual model was developed from archival site research, site inspections, soil
sampling, passive soil-vapor sampling, and active soil-vapor sampling. The DQOs contained in
the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001) identified the sample
locations, sample density, sample depth, and analytical requirements. The sample data were
subsequently used to develop the final conceptual site model for DSS Site 1004, 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.

HI.2 Nature of Contamination

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

Site 1004 were evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and potential degradation products at DSS Site 1004.

.3 Rate of Contaminant Migration

The septic system at DSS Site 1004 continues to remain active and receive discharges from
Building 6969. The migration rate of COCs that may have been introduced into the subsurface
via the septic system at this site is therefore dependent upon the volume of aqueous effluent
discharged {o the environment from this system. Analytical data generated from the soil
sampling conducted at the site are adequate to characterize the rate of COC migration at

DSS Site 1004 up to the date of sampling in September 2002.

HIi.4 Extent of Contamination

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

The soil sampies were collected at sampling depths starting at 8 and 13 feet bgs in the

drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfield drain lines may enter the subsurface environment at the site. This sampling
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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 sufficient to
determine the vertical extent, if any, of COCs.

IV. Comparison of COCs to Background Levels

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

Site 1004 request for a determination of CAC without controls describes the identification of
COCs and the sampling that was conducted in order to determine the concentration levels of
those COCs across the site. Generally, COCs evaluated in this risk assessment include all
detected organic and all inorganic and radiological COCs for which samples were analyzed.
When the detection limit of an organic compound is too high (i.e., could possibly cause an
adverse effect to human health or the environment), the compound is retained. Nondetected
organic compounds not included in this assessment were determined to have detection limits
low enough to ensure protection of human heaith and the environment. In order to provide
conservatism in this risk assessment, the calculation uses only the maximum concentration
value of each COC found for the entire site. The SNL/NM maximum background concentration
(Dinwiddie September 1997) was selected to provide the background screen listed in Tables 4
and 5.

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

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

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1004. All samples were collected from depths of 5 feet bgs
or greater; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section V1.4 discusses the results presented in Tables 4 and 5.

V. Fate and Transport

The primary releases of COCs at DSS Site 1004 were to the subsurface soil resulting from the
discharge of effluents from the Building 6969 septic system. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the
discharge was to subsurface soil, none of these mechanisms are considered to be of potential
significance as transport mechanisms at this site. Infiltration of precipitation is essentially
nonexistent at DSS Site 1004, as virtually all of the moisture either drains away from the site or
evaporates. Because groundwater at this site is approximately 548 feet bgs, the potential

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

The COCs at DSS Site 1004 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiologicai analytes. With the exception of cyanide,
the inorganic COCs are elemental in form and are not considered to be degradable.
Transformations of these inorganic constituents could include changes in valence
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{oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of .
selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized by

soil biota. Radiological COCs will undergo decay to stable isotopes or radioactive daughter

elements. However, because of the long half-life of the radiological COC (U-235), the aridity of

the environment at this site, and the lack of potential contact with biota, none of these

mechanisms are expected to result in significant losses or transformations of the inorganic

COCs.

The organic COCs at DSS Site 1004 are limited to VOCs and SVOCs. Organic COCs may be
degraded through photolysis, hydrolysis, and biotransformation. Photolysis requires light and
therefore takes place in the air, at the ground surface, or in surface water. Hydrolysis includes
chemical transformations in water and may occur in the soil solution. Biotransformation

(i.e., transformation caused by plants, animals, and microorganisms) may occur; however,
biological activity may be limited by the arid environment at this site. Because of the depth of
the COCs in the soil, the loss of acetone, 2-butanone, and toluene through volatilization is
expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1004. The
CQOCs at this site include both radiological and nonradiological inorganic analytes as well as
organic analytes. Wind, surface water, and biota are considered to be of low significance as
potential transport mechanisms at this site. Significant leaching into the subsurface soil is
unlikely, and leaching into the groundwater at this site is highly unlikely. The potential for
transformation of COCs is low, and loss through decay of the radiological COC is insignificant
because of its long half-life.

Table 6
Summary of Fate and Transport at DSS Site 1004
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
| Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low to moderate

DSS = Drain and Septic Systems.

V. Human Health Risk Assessment

Vi1 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 CQOCs.
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Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure
that compares the maximum concentration of the COGC to an SNL/NM maximum
background screening value. COCs that are not eliminated during the first screening
procedure are carried forward in the risk assessment process.

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

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

V1.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1004.
Section H presents a comparison of results to DQOs. Section lll discusses the nature, rate, and
extent of contamination.

VL3 Step 2. Pathway Identification

DSS Site 1004 has been designated with a future land-use scenario of industrial (DOE and
USAF March 1996) (see Appendix 1 for default exposure pathways and parameters). However,
the residential iand-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 radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soif. No water pathways to the groundwater are considered. Depth to groundwater at DSS

Site 1004 is approximately 555 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 1004.

Pathway Identification

Nonradiclogical Constituents Radiological Constituents
Soll ingestion Soil ingestion
Inhalation {(dust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
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V14 Step 3. Background Screening Procedure

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

Vi4.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration was
selected to provide the background screen in Table 4 and used to calculate risk attributable to
background in Section VI1.6.2. Only the COCs that were detected above the corresponding
SNL/NM maximum background screening levels or that do not have either a quantifiable or
calculated background screening level are considered in further risk assessment analyses.

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

Vi.4.2 Results

Tables 4 and 5 show the DSS Site 1004 maximum COC concentrations that were compared to
the SNL/NM maximum background values (Dinwiddie September 1997) for the human health
risk assessment. For the nonradiological COCs, one constituent was measured at a
concentration greater than the background screening value. Two constituents do not have
quantified background screening concentrations; therefore it is unknown whether these COCs
exceed background. Eleven constituents are organic compounds that do not have
corresponding background screening values.

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

VL5 Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 (radiclogical) list the COCs retained in the risk assessment and
the values for the available toxicological information. The toxicological values for the
nonradiological COCs presented in Table 7 were obtained from the Integrated Risk Information
System (IRIS) (EPA 2004a), the Health Effects Assessment Summary Tables (HEAST) (EPA
1997a), the Technical Background Document for Development of Soil Screening Levels (NMED
February 2004), Risk Assessment Information System (ORNL 2003), and the EPA Region 6
electronic database (EPA 2004b). Dose conversion factors (DCFs) used in determining the
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Table 8
Radiological Toxicological Parameter Values for DSS Site 1004 COCs
Obtained from RESRAD Risk Coefficients?

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

aYu 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 environmental
exposures, the carcinogenic effect has not been observed and documented.

1/pCi = One per picocurie.

CcocC = Constituent of concern.

DSs = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
g/pCi-yr = Gram(s) per picocurie year.

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

SF, = Oral (ingestion) slope factor.

excess TEDE values for radiological COCs for the individual pathways were the default values
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following
documents:

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

¢ DCFs for surface contamination (contamination on the surface 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 Handbook to Support
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1993b).

V9.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section VI.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for the industrial and residential land-use
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COC for both the industrial and residential land-use
scenarios.
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VI1.6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating 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
February 2004), as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989). For the
radiological COC, the coded equation provided in RESRAD computer code is used to estimate
the incremental TEDE and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the *“Manual for Implementing Residual 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.

VI.6.2 Risk Characterization

Table 9 shows an Hi of 0.01 for the DSS Site 1004 nonradiological COCs and an estimated
excess cancer risk of 5E-7 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 10 shows an Hi of 0.00 and no estimated excess cancer risk
for the DSS Site 1004 associated background constituents under the designated industrial land-
use scenario.

For the radiological COC, contribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that results in an incremental
TEDE of 7.9E-3 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18 (EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
case); the calculated dose value for DSS Site 1004 for the industrial land-use scenario is weli
below this guideline. The estimated incremental excess cancer risk is 6.7E-8.

For the nonradiological COCs under the residential land-use scenario, the Hl is 0.08 with an
estimated excess cancer risk of 2E-6 (Table 9). The numbers in the table include exposure
from soil ingestion, dermal contact, and dust and volatile inhalation. Aithough the EPA (1991)
guidelines generally recommend that inhalation not be included in a residential land-use
scenario, this pathway is included because of the potential for soil in Albuquerque, New Mexico,
to be eroded and for dust to be present in predominantly residential areas. Because of the
nature of the local soil, other exposure pathways are not considered (see Appendix 1). Table
10 shows an HI of 0.04 and no estimated incremental excess cancer risk for the DSS Site 1004
associated background constituents 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
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Table 9
Risk Assessment Values for DSS Site 1004 Nonradiological COCs
Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
CoC {mg/kg) Index Risk Index Risk
Inorganic '
Barium 240 0.00 - 0.05 -
Chromium VI 0.0549.J 0.00 1E-10 0.00 3E-10
Cyanide 4.07 0.00 - 0.00 -
QOrganic
Acetone 0.0034 J 0.00 - 0.00 -
Benzo(a)pyrene 0.0497 0.00 2E-7 0.00 8E-7
Benzo(b)fluoranthene 0.0775 0.00 4E-8 0.00 1E-7
Benzo(g,h,hperylene 0.0443 0.00 2E-7 0.00 7E-7
2-Butanone 0.0159 0.00 - 0.00 —
Chrysene 0.064 0.00 3E-10 0.00 1E-9
Fluoranthene 0.0673 0.00 - 0.00 -
Indeno(1,2,3-cd)pyrene 0.0338 0.00 2E-8 0.00 SE-8
Phenanthrene 0.0268 J 0.01 - 0.03 -
Pyrene 0.0722 0.00 - 0.00 -
Toluene 0.0005 J 0.00 - 0.00 -
Total | 0.01 | 5E-7 | 008 | 2E-6
aEPA 1989.
COC = Constituent of concern. J = Estimated concentration.
DSS = Drain and Septic Systems. mgkg = Milligramy{s} per kilogram.
EPA  =U.S. Environmental Protection Agency. - = Information not available.
' Table 10
Risk Assessment Values for DSS Site 1004 Nonradiological Background Constituents
Industrial Land-Use Residential Land-Use
Background Scenario® Scenario®
Concentration® Hazard Cancer Hazard " Cancer
COC {ma/kg) Index Risk Index Risk
Barium 200 0.00 - 0.04 -
Chromium VI NC - - - -
Cyanide NC - — — —
Total [ 0.00 | — | 0.04 | -
aDinwiddie September 1997, Tijeras Area Supergroup.
bEPA 1989.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
mglkg = Milligram{s) per kilogram.

NC = Not calculated.

- = Information not available.
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February 1998) for a complete loss of institutional controls (residential land use in this case); the
calculated dose value for DSS Site 1004 for the residential land-use scenario is well below this
guideline. Consequently, DSS Site 1004 is eligible for unrestricted radiological release as the
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the
on-site receptor. The estimated incremental excess cancer risk is 2.0E-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 V1.9, Summary.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

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

For the nonradiological COCs under the industrial land-use scenario, the Hi is 0.01 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer
risk is 5E-7. NMED guidance states that cumulative excess lifetime cancer risk must be less
than 1E-5 (Bearzi January 2001); thus the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. Assuming the industrial land-use scenario, there is neither a
quantifiable HI nor an excess cancer risk for nonradiological COCs. The incremental risk is
determined by subtracting risk associated with background from potential COC risk. These
numbers are not rounded before the difference is determined and therefore may appear to be
inconsistent with numbers presented in tables and within the text. For conservatism, the
background constituents that do not have quantified background screening concentrations are
assumed to have a hazard quotient of 0.00. The incremental Hi is 0.01 and the estimated
incremental excess cancer risk is 4.99E-7 for the industrial land-use scenario. These
incremental risk calculations indicate insignificant risk to human health from nonradiological
COCs under an industrial land-use scenario.

For the radiological COC under the industria! land-use scenario, the incremental TEDE is
7.9E-3 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr.
The estimated incremental excess cancer risk is 6.7E-8.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.08,
which is below numerical guidance. The estimated excess cancer risk is 2E-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. The incremental Hi is 0.04 and the estimated incremental excess cancer risk is 1.70E-6
for the residential land-use scenario. These incremental risk calculations indicate insignificant
risk to human heaith from nonradiological COCs under the 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 Assumptions and Justification” (SNL/NM
February 1998). The estimated excess cancer risk is 2.0E-7.
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V18 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1004 is based
upon an initial conceptual model that was validated with sampling conducted at the site. The
sampling was implemented in accordance with the SAP (SNL/NM October 1999) and FIP
(SNL/NM November 2001). The DQOs contained in these two documents are appropriate for
use in risk assessments. The data from soil samples collected at effluent release points are
representative of potential COC releases to the site. The analytical requirements and results
satisfy the DQOs, and data quality was verified/validated in accordance with SNL/NM
procedures. Therefore, there is no uncertainty associated with the data quality used to perform
the risk assessment at DSS Site 1004.

Because of the location, history of the site, and future land use (DOE and USAF March 1996),
there is low uncertainty in the land-use scenario and the potentially affected populations that
were considered in performing the risk assessment analysis. Based upon the COCs found in
the near-surface soil and the location and physical characteristics of the site, there is little
uncertainty in the exposure pathways relevant to the analysis.

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

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

Risk assessment values for the nonradiological COCs are within the acceptable range for
human health under the industrial and residential land-use 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 the industrial and residential land-use scenarios are below background
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. population (NCRP 1987).

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

V1.9 Summary
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DSS Site 1004 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site include soil
ingestion, dermal contact, and dust and votatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the industrial iand-use scenario the HI (0.01) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
5E-7; 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 0.01 and the
estimated incremental excess cancer risk is 4.92E-7 for the industrial land-use scenario. The
incremental risk caiculations indicate insignificant risk to human health for the industrial land-
use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential Jand-use scenario the HI (0.08) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-6.
Thus, excess cancer risk is below the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.04 and the
estimated incremental excess cancer risk is 1.70E-6 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential land-
use scenario.

The incremental TEDE and corresponding estimated cancer risk from the radiological COC are
much less than EPA guidance values. The estimated TEDE is 7.9E-3 mrem/yr for the industrial
land-use scenario, which is much lower than the EPA’s numerical guidance of 15 mrem/yr
(EPA 1997b). The corresponding estimated incremental excess cancer risk value is 6.7E-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 estimated incremental excess cancer risk of 2.0E-7. The guideline for this scenario
is 75 mrem/yr (SNL/NM February 1998). Therefore, DSS Site 1004 is eligible for unrestricted
radiological release.

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

Table 11
Summation of Incremental Nonradiological and Radiological Risks from
DSS Site 1004, Building 6969 Septic System Carcinogens

Scenario Nonradioclogical Risk Radiological Risk Total Risk
Industrial 4.99E-7 6.7E-8 5.7E-7
Residential 1.70E-6 2.0E-7 1.9E-6

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

VI, Ecological Risk Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1004. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c). The current
methodology is tiered and contains an initial scoping assessment followed by a more detailed
risk assessment if warranted by the results of the scoping assessment. Initial components of
NMED'’s decision tree (a discussion of DQOs, data assessment, and evaluations of
bioaccumulation as well as fate and transport potential) are addressed in previous sections of
this report. At the end of the scoping assessment, a determination is made as to whether a
more detailed examination of potential ecological risk is necessary.

Vil.2 Scoping Assessment

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

VI.2.1 Data Assessment
As indicated in Section IV, all COCs at DSS Site 1004 are at depths of 5 feet bgs or greater.

Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.

Vil.2.2 Bioaccumulation

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

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
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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 (SWMUSs) 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 fulure risk assessments.

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites 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 biclogical resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995); Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAFE 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 defauit
parameter values to be used for calculating potential intake and subsequent hazard index (HI),
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:

¢ Ingestion of contaminated drinking water

¢ Ingestion of contaminated soil

ALM2-04/WP/SNLO4:RS5621.dec D-29 840857.03.01 12/03/04 10:09 AM



RISK ASSESSMENT FOR DSS SITE 1004 12/3/2004

Ingestion of contaminated fish and shellfish .

» Ingestion of contaminated fruits and vegetables

» Ingestion of contaminated meat, eggs, and dairy products

¢ Ingestion of contaminated surface water while swimming

¢ Dermal contact with chemicals in water

¢ Dermal contact with chemicals in soil

e Inhalation of airborne compounds (vapor phase or particulate)

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

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/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
Dermal contact with chemicals in water

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

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

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000} and “Technical
Background Document for Development of Soii 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 BIOMOVS
Il projects to compare environmentai transport models.

3

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

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

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

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

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

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

The evaluation of the carcinogenic health hazard produces a 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 eslimate with the potentially
acceptabie risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HlI 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 foed that is
then eaten. An estimate of intake from ingesting soil will be calculated as follows:

7 - C,*IRxCF*EF+ED
) BW = AT
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. where:

l, = Intake of contaminant from soil ingestion {milligrams [mgVkilogram [kg]-day)
. = 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 soif will be calculated as follows (EPA August 1997}

| C,*IR*EF *ED *(%,For%)EF)

].i'
BW * AT
where:
. I, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate (cubic meters [m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

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

PEF = particulate emission factor (m¥kg)

BW = Body weight (kg)

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

Soil Dermal Contact

D = C *CF*SA* AF * ABS* EF * ED
¢ BW * AT

where:

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

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

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

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

ABS= Absorption factor (unitiess)

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

Groundwater Ingestion

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

; _Cy*IR*EF*ED
¥ BW * AT

where:

l, = Intake of contaminant from water ingestion (mg/kg/day)
w = Ghemical concentration in water (mg/liter [L])

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight {(kg)

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

Groundwater Inhalation

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

_C,*K*IR *EF*ED

IW
BW * AT

where:

l, = Intake of volatile in water from inhalation (mg/kg/day)

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

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

IR, = Inhalation rate {m%day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

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

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

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at 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 restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in risk
assessments for all sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2
Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter l industrial Recreational Residential
General Exposure Parameters
8.7 (4 hriwk for
Exposure Freguency (day/yr) 2502b 52 wkfyrye b 3502.b
Expasure Duration (yr) 25abc 302.be 30ab.c
703.0c 70 Adultabe 70 Adultab.c
Body Weight (kg) 15 Childa:be 15 Childabe
Averaging Time (days)
for Carcinogenic Compounds 25,550a0 25,5502p 25,550 a0
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502 10,9502
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 10020 200 Chilga:b 200 Child 2b
100 Adultz® 100 Adultab
Inhalation Pathway
15 Childa 10 Childa
Inhalation Rate (m3/day) 20ab 30 Adulta 20 Aduit?
Volatilization Factor (m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor {m3kg) 1.36E2? 1.36EQ2 1.36E92
Water Ingestion Pathway
242 2.4 2.42
| _Ingestion Rate (liter/day)
Dermal Pathway
0.2 Chiid2 0.2 Childa
Skin Adherence Factor (mg/cm?) 0.2a 0.07 Adulta 0.07 Adult?
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Child2
{cm?/day) 3,300 5,700 Adul@ 5,700 Adult?

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

&Technical Background Document for Development of Soil Scree.ning Levels (NMED December 2000).
PRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
tExposure Factors Handbook (EPA August 1997).

ED = Exposure duration.

EPA = U.S. Environmental Protection Agency.

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

mg = Milligram(s).
NA = Not avaitable.
wk = Waeek(s).

yr = Year(s).
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Table 3
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios
Parameter | Industrial [ Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hr/wk for 52 wkfyr 365 day/yr
Exposure Duration (yr) 2520 30ab 30a.b
Body Weight (kg) 70 Adulta.b 70 Adulta:b 70 Adulia-b
Soil Ingestion Pathway
| Ingestion Rate 100 mg/day® 100 mg/day*® 100 mg/day®
Averaging Time (days)
(= 30 yr x 365 day/yr) 10,9504 10,9509 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) 7,300d2 10,950° 7,300%
Mass Loading for Inhalation g/m3 1.36 E-5d 1.36 E-54 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
(kglyr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction Ingested NA NA (.2504

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1921).
bExposure Factors Handbock {(EPA August 1997).

¢EPA Region VI guidance (EPA 1998).
dFor radionuclides, RESRAD (ANL 1993).

eSNL/NM (February 1998).

EPA =U.S. Environmental Protection Agency.
g = Gram(s)

hr = Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not applicable.

wk = Week(s).

yr  =Year(s).

AL/12-04/WP/SNL04:RS55621.doc

D-37

840857.03.01 12/03/04 10:09 AM



RISK ASSESSMENT FOR DSS SITE 1004 12/3/2004

References .

ANL, see Argonne National Laboratory.

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

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

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

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

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

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

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

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

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

U.S. Department of Energy and U.S. Air Force (DOE and USAF), January 1996. “Workbook:
Future Use Management Areas 3,4,5,and 6,” prepared by the Future Use Logistics and Support
Working Group in cooperation with U.S. Department of Energy Affiliates, and the U.S. Air Force.

U.S. Department of Energy and U.S. Air Force (DOE and USAF), March 1996. “Workbook:
Future Use Management Area 7,” prepared by the Future Use Logistics and Support Working
Group in cooperation with U.S. Department of Energy Affiliates and the U.S. Air Force.

AL/12-04/WP/SNL04:RS5621.doc D-38 840857.03.01 12/03/04 10:08 AM



RISK ASSESSMENT FOR DSS SITE 1004 12/3/2004

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

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

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

Superfund, Volume I: Human Health Evaluation Manual (Part B),” EPA/540/R-92/003,

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

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

U.S. Environmental Protection Agency (EPA), 1996. “Soil Screening Guidance: Technical
Background Document,” EPA/540/1295/128, Office of Solid Waste and Emergency Response,
Washington, D.C.

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

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

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

AL/42-04/WP/SNL04:RS5621.doc D-39 840857.03.01 12/03/04 10:09 AM






T B National Nuclear Security Administration
B YA T ey Sandia Site Office
' VJ i~ P.O. Box 5400
||| Sl AL Albuguerque, New Mexico 87185-5400
MAR 2 2 205

CERTIFIED MAIL — RETURN RECEIPT REQUESTED

Mr James Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Department
5905 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 responses to the New Mexico Environment Department
Request for Supplemental Information, SWMU Assessment Reports and Proposals for
Corrective Action Complete, Drain and Septic Systems (DSS) Sites 276, 1004, 1031,
1052, 1080, 1087, 1020, 1102, and 1113, DSS Round 7, Environmental Resioration
Project at Sandia National Laboratories, New Mexico, EPA ID No. NM58%011518,
dated January 26, 2005.

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

Sincerely,

71
Aol

Patty Wagner
Manager

Enclosure

cc w/enclosure:

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

D. Pepe, NMED-OB

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

cc w/o enclosure:

F. Nimick, SNL, MS 1089

R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1088
D. Stockham, SNL, MS 1087
B. Langkopf, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141
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Sandia National Laboratories
Albuquerque, New Mexico
March 2005

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

INTRODUCTION

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

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

GENERAL COMMENTS

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

Response: As noted in cach of the three reports, the shallow groundwater aquifer is
approximately 265, 267, and 310 feet below ground surface (bgs) at Sites 276 (Building
829X silver recovery sump), 1052 {Building 303 seepage pit), and 1102 (Building 889 septic
system) respectively. The shallow groundwater aquifer is limited in extent beneath SNL/NM
and Kirtland Air Force Base (KAFB) and is not used as a water supply source. The regional
groundwater aquifer is approximately 555, 552, and 535 feet bgs beneath Sites 27 6, 1052,
and 1102, respectively. In addition, infiltration of precipitation is almost nonexistent at these
sites as virtually all moisture that falls or flows onto the site subsequently undergoes
evapotranspiration.
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No significant contaminant of concern (COC) concentrations were detected in soil samples
collected in 2002 from beneath these three units. As described in the DSS Site 1052 SWMU
Agsessment Report (SAR), Site 1052 was one of seven DSS project sites selected by NMED
for the installation of a deep soil-vapor monitoring well, to test for the presence of significant
volatile organic compound (VOC) soil-vapor concentrations in the deep subsurface at
selected DSS sites. Soil vapor samples were collected at depths of 5, 20, 70, 100, and 150
feet bgs in well 1052-VW-01, and total VOC vapor concentrations in all of the samples were
much lower than the 10 pasts per million by volume (ppmv) action level specified in the
“Sampling and Analysis Plan (SAP) for Characterizing and Assessing Potential Releases 10
the Environment From Septic and Other Miscellaneous Drain Systems at Sandia National
Laboratories/New Mexico”. Therefore, based on the sampling conducted at these three
locations, it was considered unlikely that COCs have or will reach either the shallow or
regional aquifers as a result of discharges from these sites. ‘For these reasons, the
groundwater pathway for these three sites was not evaluated as part of the risk assessments
for these three sites. '

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

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

3. Each drain and septic system report must inciude the date that the septic system
was abandoned or otherwise inactivated and the date that the septic tank was
pumped out and backfilled. If a tank has not been emptied and backfilled, state the
date that these activities will occur.
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. Response: The dates by which most of the septic systems in SNL/NM Technical Area (TA)-
TI and the Coyote Test Field (CTF) areas were “removed from service” are based upon two
memos written by Mr. Joe Tones {SNL/NM), dated June 21, 1991, and July 26, 1993. In

future SARs and RSI responses, for non-TA-II and CTF sites not listed in the Jones memos,
additional research will be conducted as needed to determine the year in which a system was
abandoned. Also, see the response to Specific Comment #7 below for additional historical
information on the Building 803 seepage pit (DSS Site 1052), one of the sites included in

DSS Round 7.

All known SNL/NM abandoned septic tanks were inspected in 2004 10 determine if they were
empty and ready to backfill, or if they contained effluent. Six tanks were found to still
contain effluent. Asa result, waste characterization samples were collected from these tanks
in July 2004 and January 2005. SNL/NM plans to remove the waste in these six tanks and
dispose of it according to SNL/NM policy in the spring of 2005. Once the waste has been
removed, all of the remaining abandoned SNL/NM septic tanks and seepage pits will be
backfiiled in place with clean soil by mid-2005. It is anticipated that this backfilling work
will commence in approximately mid-May 2005, and will be completed in approximately two
months.

As of March 2005, there remain five SNL/NM-owned septic systems that are still in use.
ﬁ These include: 7
. + Building 6020 sepiic system, 6000 Igloo area
« Building 6030 septic system, 6000 Igloo area
« Building 8895/M0O-100 septic system, TA-1
. MO-14/MO-15 septic system, TA-1
+ Robotic Vehicle Range septic systeriL, east of TA-II

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

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

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

5 Site 1087: Building 6743 Seepage Pit:
The report states that the seepage pit at Site 1087 will be backfilled in late 2004 or
early 2005, when all inflow plumbing will be disconnected. State whether the
seepage pit has been backfilled and the date of this activity.

Response: The seepage pit at this site has not et been backfilled. SNL/NM plans to
backdill this seepage pit, and disconnect the piping from the Building 6743 floor drains to
the seepage pit, in mid-2003.

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

Response: SNL/NM believes that the most likely source of semivolatile organic

compounds (SVOCs) detected in the shallow interval soil samples collected at this site
are fragments of the disintegrated bituminous drainfield pipe. If this is the case, the

. source of the SVOC contamination (piping) still remains at the site, and SNL/NM accepts

that the site will be designated Corrective Action Complete with Controls.

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

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

It is not credible that SNL could net find any operational history for Site 1052.
NMED currently has offices in Building 803 and at least some of the past uses of this
buiiding are known. Provide a description of the known historical operations at this
site.
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. Response: The exact date that the Building 803 seepage pit was abandoned was unknown
when the Site 1052 SAR was written in December 2004. However, a report titled “Storm
Drain System Cross Connect Project” report produced by an SNL/NM Facilities
Engineering group in August 1995 has since heen located. This project was performed to
investigate the storm and sanitary sewer line drain piping at SNL/NM, and to identify and
correct any unauthorized ¢ross connections (from the sanitary sewer system fo the storm
drain). Most of this work was done at TA-I facilities, and details, including test results
for Building 803, are presented in the report. Specifically, the report states that an
inspection of the Building 8073 sanitary and storm drain systems was conducted on
September 16, 1992, and included dye testing and inspections of interior drains. Part of
the evaluation process included the “ntroduction of fluorescent dye mnto various inspection
ports (sinks, toilets, floor drains, etc.) in the building and observation for the presence of

+

the dye at various downstream discharge points, t0 determine if there was a conmection.

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

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

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

Response; There is no known direct relationship or connection between the silver
recovery sump (on the southwest side of the former Building 829X), and the sewer line
on the east side of the building. SWMU 276 includes only the silver recavery sump, and
does not include the sewer line. Portions of the August 1993 “Contamination Assessment
Report for Soil Sampling at Building 829X” were included as Annex A of the SMWU
276 SAR for completeness, because it presents analytical results for samples collected
from beneath the silver recovery sump, as well as other areas around Building 829X.
Because the sewer line is not part of SWMU 276, the data from the samples collected

along the sewer line is not relevant to the risk assessment for the site.

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

_ Site 1004: Building 6969 Septic System:

This is an active site. The report does not state whether current operations comply
with the applicable laws and regulations nor whether there are any institutional or
other controls that will prevent the discharge of possible contaminants into the
system in the future. Clarify how the current operations at Site 1004 are protective
of the environment.

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

Response:
In the “Summary” Section 2.1 of the DSS Site 1004 SAR, the final sentence in the first

paragraph states that “Current operations at the site are conducted in accordance with
applicable laws and regulations that are protective of the environment.”
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SNL/NM has a septic system monitoring program that was established to sample all
active septic tank systems at SNL/NM. The purpose of the program was 1o show that no
contaminated material will be sent to the City of Albuquerque publically-owned freatment
works (POTW) when tanks are pumped, and that no effluent contained within the tanks
will contaminate the soil column. SNL/NM maintains five active septic tank systems in
remote areas on KAFB that are not connected to the sanitary SEWer system. These
gystems are used only for domestic ganitary sewage collection. Since these systems
receive only domestic sewage and no industrial discharges, they do not require sampling
prior to pumping and discharge to the public sewer system. However, since 1992 as a
Best Management Practice (BMP), SNL/NM periodically samples these active systems
prior to pumping and discharge by a certified pumping service. Environmental -
monitoring samples are also periodically collected from the KAFB sanitary sewer system
at monitoring stations to verify and demonstrate that contaminants in waste streams
exiting the facility do not exceed applicable wastewater discharge standards.

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

Mr. Dan Puetz, the Robotics Vehicle Range facility representative, was contacted on
March 4, 2003, and he stated that 16 to 18 permanent staff have typically worked at the
facility, but that number has recently increased 1o approximately 33 personniel, and it
could increase again to as many as 50 people approximately one year from now. The
septic system at this remote facility currently receives only effluent from restrooms, and
while the volume of effluent discharged to the system will increase in the future due to
staff increases at the facility, the nature of the discharges will not change.
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. CERTIFIED MAIL — RETURN RECEIPT REQUESTED

‘Mr James Bearzi, Chief

Hazardous Waste Bureau-

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

Dear Mr. Bearzi,

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is
‘submitting the enclosed Quality Control (QC) Report, and copies of gamma

spectroscopy analytical 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, Envircnmental Restoration Project at Sandia National Laboratories, New
Mexico, EPA ID No. NM58901 1518, dated January 14, 2005.

. One hardcopy {consisting of seven volumes) will be delivered to Wiil Moats (NMED),

and an electronic CD will be sent by certified mail to you and L aurie King (EPA).
If you have any questions, please contact John Gould at {(508) 845—6089.

Sincerely,

P, N

Patty Wagner
Manager

Enclosure



Mr. J. Bearzi {2)

cc w/ enclosure:

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

J. Volkerding, DOE-NMED-OB

cc wlo enclosure:

D. Pepe, NMED-OB

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

R. E. Fate, SNL, MS 1089
M. J. Davis, SNL, MS 1089

. D. Stockham, SNL, MS 1087
Be=kan w@é SNL, MS 1087
P. Puissant, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141
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Sandia National Laboratories/New Mexico
Drain and Septic Systems Project Quality Control Report
April 2005

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

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

Binders 2 through 5 include the detailed QC information for General Engineering
Laboratories (GEL). Binder 6 includes the same type of information for the ER
Chemistry Laboratory (ERCL). Binders 2 through 6 include general narratives which
address condition on receipt at the laboratory, and sample integrity issues (proper
preservation, shipping, AR/COC, etc.). Technical narratives are also provided for each
analytical method used.- These narratives address holding time and any other specific QC
method conformance issues. QC summaries are included for each QC batch. These
include the result data and applicable calculations (percent recovery, RPD) for analytical
blanks, spikes, and replicates. Finally, Binder 7 includes both complete gamma
spectroscopy data documentation, and the associated batch QC from the SNL Radiation
Protection Sample Diagnostic (RPSD) Laboratory. For each data set indicated by the
AR/COC number, an individual cross reference summary sheet is provided.
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COC# 605730



—

2040 Savage Road
Charieston, South Carolina 29407

Telephone Numbey:
(843) 556-8171

Summary:
Sample receipt

Sandia collected twenty-four soil samples and eleven aqueous samples on
September 18, 19, 20, and 23, 2002. The samples arrived at General Engineering
Laboratories, Inc., (GEL) Charleston, South Carolina on September 24, 2002, for
environmental analyses. Cooler clearance (screening, temperature check, etc.) was done
upon login. The coolers arrived without any visible signs of tampering and with custody
scals intact. The samples were delivered with chain of costody documentation and
gignatures. The texaperature of the samples was 2.0 and 3.0°C, as measured from the
temperature control bottles.

Sample ID 059856-006 from ARCOC-605670 was received out of holding for
Hexavalent Chromium. An NCR was generated and is included in this package. .The
spikes for the soil Hexavalent Chromium batch passed GEL’s SPC limits at 64.7 and 71.2
percent recovery, however, the spikes failed the client’s contract limits. An NCR was

GENERAL ENGINEERING LABORATORIES
P O Box 30712 » Charleston, SC 29417 - 2040 Savage Road - 29407
(343) 556-8171 » Pax (843) 766-1178

GMCWM



generated per client request and is included in the General Chemistry section of the damw

package.

The samples were screened according to GEL Standard Operating Procedures
(SOP) EP1 SOP S-007 rev. 2 "The Receiving of Radioactive Samples.” The samples
were stored properly according to SW-846 procedures and GEL SOP.

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

Date Rec’d by Lab

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

Gmumm

ARCOC SDG# #of samples | Collection Date
605670 67601A 18 05/18/02,09/19/02, | 09/24/02
, 09/20/02
605730 676018 17 09/20/02,09/23/02 | 09/24/02
The laboratory received the following samples:

Laboratory ID Description
ARCOC-605670:
67601001 059813-001
67601002 059814-001
67601003 059815-001
67601004 059816001
67601013 059813-002
67601014 059814-002
67601015 059815-002
67601016 059816-002
67608001 059819-001
67608002 059856-001
67608003 059933-001
67608005 059856-002
67608006 059856-003
67608007 059856-004
67608008 059856-005
67608009 059856-006
67608010 059856-007
67608011 059856-008
ARCOC-605730:
67601005 059917-001
67601006 059918001
67601007 059919-001
67601008 059920-001
67601009 059921-001
67601010 059922-001
67601011 059923-001
67601012 059924-001
67601017 059917-002



Laboratory JD Description Eﬁm
67601018 059918-002 _

67601019 059919002
67601020 ' 059920-002
67601021 059921-002
67601022 059922002
67601023 059923-002
67601024 059924-002
67608004 059925-001
Case Narrative

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

Internal Chain of Cugtody:
Custody was maintained for the samples.
Data Package:

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

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

Edith M. Kent

” a
.l
.

Project Manager

GENERAL ENGINEERING LABORATORIES
PO Box 30712 » Chaxleston, SC 29417 » 2040 Savage Road » 20407
(843) 556-8171 « Fax (843) 766-1178
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GC/MS Volatile Organics

Sandia National Labs (SNLS)
SDG# 67601
Method/Agstvsia Informat
Procedure: Volatile Organic Compounds (VOC) by Gas Chromatograph/Mass Spectrometer
Analytical Method: SW846 8260A _ :
Prep Metbod: SW846 5030A
. Analytical Batch Number: 203934
Prep Batch Number: -~ 203932
Sample Analysis

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

Sample ID Client ID

67601001 059813-001
67601002 059814-001
67601003 059815-001
67601004 059816-001
67601005 059917-001
67601006 - 059918-001
67601007 : . 059919-001
67601008 - 059920-001
67601009 059921-001
67601010 059922-001
67601011 . 059923-001
67601012 059924-001
SDG# 67601 -VOA
Page 10f 4
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1200306489 VBLKOI1 (Blank)

1200306490 VBLKOILCS (Laboratory Control Sample)
1200307638 VBLK0Z (Blank)

1200307640 "~ VBLKO02LCS (Laboratory Control Sample)
1200307639 VBLKO3 (Blank)

1200307641 VBLKO3LCS (Laboratory Control Sample)
1200306481 © 059813-001MS (Matrix Spike)
1200306492 059813-001MSD (Matrix Spike Duplicate)

aratio ical M. Veri ion

SOP Reference . ' : ,

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

Calibration Information
Due to sofiware limitations, alt 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.

CCV Requircments
All the continuing calibration verification {CCV) requirements were mel.

Quality Control (QC) Information

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

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

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

QC Sample Designation

The following sample was designated for matrix spike analysis:

67601001 059813-001

MS Recovery Statement

All the required matrix spike recoveries were within the acceptance limits.
SDG# 67601 -VOA

Page 2 of 4
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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 (] STD) Acceptance :
The internal standard responses, in all samples and quality conirol samples, met the required acceptance critesia.

Technical Information

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

Sample Prescrvation and Integrity

All samples met the sample preservation and integrity requirements.

Preparation/Anslytical 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
Re-analyses were not required for samples in this sample group/work order.

Miscs]l Informati

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

Manual Integrations
" Data files associated with the initial calibration, continuing calibration check, and samples did not require manual
integations. ' :

Additionsl Comments

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

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

nfignration
The laboratory utilizes the following GC/MS configurations:

SDG# 67601 -VOA
Page 3of 4
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Chromatographic Columns
Chromatographic separation of volatile components is accomplished through analysis on one of the following
columns:

Column 1D Column Description

J&wWl DB-624, 60m x 0.25mm, 1.4um

J&wz2 , DB-624, 75m x 0.53mm, 3.0um
Instru ment Configuration

Instrument systemns are reference in the raw data and individual form headers by the Instrument ID designations
helow: . :

Instrument ID System Configuration Chromatographic Column - P & T Trap
VOAI1 " HPGSSO/HP5973 Jaw1 Trap C
VOA? HP68Y0/HP5973 . JaW1 TrapC
VOA4 - HP5890/HP5972 J&WI TrapK
VOAS HPSS00/HP5972 J&W1 TrapC
VOAT HP5890/HP5972 jewe TrapK
VOAS HPG8SI/HP5973 1&W1 TrapK
VoA HP6800/HP5973 JEW1 Trap C

Certificption

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:

Revviewer: { B‘,,th&)gbrﬂ i DPate: lh— FL CQ\

SDG# 67601 -VOA
Page 4 of 4
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QC Semmary Renort Date: October 17, 2042

Client : Sandin National Laberntories Page 1of 5
MS-0756
P.0. Box 5880
Albuguergue, New Mexico
Contact: Pamnela M. Puissant
Workorder: 67681
Pamam: NOM Simple Quai  OC  Usis RPD% REC% _ Rage Auist Date Time
Volmile-GC/MS Faderal
Baich 203934
QCI200306480  LCS
1,1-Dichioroethyiene ) 500 44.7 ug/kg 89 (75%-134%) RMB 09/25/02 08:02
Benzene 50.0 49.1 ug/kg 98  (80%-120%)
Chlorobenzene ' 50.0 ' 515 - wghkg 103 (82%-LIB%)
Toluene 50.0 516  vugke 103 {74%-115%)
Trichlosocthylene 50.0 40  ughkg 98 (BO%-119%)
**Bromoflaorobenzene 50.0 ) 47.5 uglkg 95  (69%-138%)
**Dibromoflugromethanc 50.0 . 49.0 ug/kg 98  (67%-13T%)
**Tolucne-d8 . 50.0 460 ug’kg 92 (67%139%)
. QCIZ00307640  1CS
1,1-Dichloroethyiéns 50.0 473 ughe 95  (T5%-134%) 09/25/02 20:45
Benzene 50.0 506  ugkg 101 (80%-~120%)
Chlarobenzene . 500 515 ugtkz 103 (B2%-118%)
Toluens 500 . i uglkg 103 (74%115%)
Trichloroethylene 50.0 ) 50.7 ug/kg 101 (80%-119%)
**Bromofiuorobenzene 500 . 469 ugkg : 94  (69%-133%)
*Dibromoflnoromethane 500 502 ug'kg 100 (67%-137%)

*Toluene-d8 50.0 : 4535 uglkg - 91 (67%-139%)

QCl1200807641  LCS .

1.1-Dichloresthylens 308 434 ughsg - 87 (75%-134%) 09/27/02 08:11

Benzene 500 : 475 ugikg 95  (80%-120%)

Chlorobenzene 500 463 uplkg 94  (82%-118%)

Toluene 50.0 463 whke 93 (74%-1155%)

Trichloroethylene . 500 ) 1.7 uglkg 95 (80%-119%)

**Bromofivorcbenzens 0.0 382 wphke 7% (69%-138%)

**Dibromofluoromethane 50.0 - 458 ug/kg 92 (67%-137%)

*“*Taluene~d8 50.0 404 ugkg Bl (67%-139%)

QCL200306489 MB

1,1,1-Trichlorocthane U ND  ughkg 09/25/02 09:34
: 1,1,2,2-Fetrachloroethance U ND ugkg

I,1,2-Trichloroethane U ND ug/kg

L1-Dichlorvethane u ND uglkg

1,1-Dichiocoethylens v ND vghg

1,2-Dichiorcethane U ND uglkg

1,2-Dichicropropane U ND ug’kg

2-Butancnc u ND ug’kg

2-Hexanone Lif ND ug/kg

4-Mcthyl-2-pentanone U ND ug’kg

Acerone u ND uglkg

Benzene U ND ug/ks

Bromodichloremethane u ND ughkg

Bromaform : U ND ughke

Bromomethane U ND uglkg



QC Summary

Workorder: 67601 ’ Page 20f 5
Parmsame NOM _Sample Qual QC Unlts RPD% REC% Ramge Anist Date Time
Volatile«GC/MS Federa?
Baich 203934 .
Carbon disulfide u ND uglkg
Catbon tetrachloride u ND ug’kg
Chlorobenzens u ND ugkg
Chioroethane u ND og/kg
Chlboroform U ND og’kg
Chloromethane U ND  ughkg
Dibtromochloromsthane 1] ND kg
Ethylberazene ] N> ughkg
Methylene chioride u ND ug’kg
Styrene U ND ug'kg
Tetrachlocoethylene U NP ughg
Toluene . u ND ug/kg
Trichloroethylene U ND ughg
Vinyl acetate U ND  ughg
Vinyl chloride U ND gy
Xylenes {total) U ND ugkg
¢is-1,2-Dichlorocthylene U ND ng/kg
¢is-1,3-Dichloropropylene v ND ugheg
trans-1,2-Dichlovoethylens U ND ugfig
trans-1,3-Dichloroproprylene i) ND ng/kg
**Bromofinorcbenzens 50.0 630 ugfkg 126 {69%%-138%)
Dilvomoflucromethane 500 482 ugfkg 9% (67%-137%%)
oluene-ds 50.0 416  ughe 95 {67%-139%)
QCI200007638  MB )
1,1,1-Trichloroetiane U NP  ughg 09/25/02 22:30
1,1,2,2-Toirachlorocthane U ND ug/kg
1,1,2-Trichlorocthane U ND ug’kg
1, 1=Dichlorosthane U ND ug/kg
1,1-Dichloroetirylenz U ND ugkg
1,2-Dichloroethane U ND  ughg
1,2-Dichloropropans u ND ug/kg .
2-Butanone u- ND ug’kg
2-Hexazone u ND ug/kg
4-Methyl-2-penianone U ND ug'kg
Acetone B ND ug/kg
Benzene U ND ug'kg
Bromodichloromethane u ND ug/kg
Bromoform U ND ug/kg
Bromomethane u ND ugfkg
Carbon disnlfide U ND  ughg
Carbon tetrachloride u ND ug/kg
Chlorobenzene U ND ug'kg
Chioroethane U ND ughe
Chloroform U ND ug/kg
Chlotoniethane U ND uglkg
Dibromochloremethane ] ND ughkg
Ettylbenzene . U ND  ugks
Methylene chioride v ND wghe



Workorder: 67601

0QC Summary

Page 3¢f 5

Parmusme NOM Samy Uni RrD% Ran Date  Time

Velatile-C/MS Federal

Batch 203934 )

Sryrene U ND ug/kg

Tetrachiorcethylenc U ND ug/kg

Toluens U ND ug’kg

Trichloroethylens v ND uglkg '

Vinyl acttate U ND ug/kg :

Viny! chloeide U ND  ughkg :

Xylenes (soal) U ND ke !

cis-1,2-Dichloroctirylenc u ND oplkg i

cis-1,3-Dichloropropylene U ND uglkg ,

rans-1,2-Dichloroethylene U ND ugkg

trans-1,3-Dichioropropylens U ND - ughkg
**Bromoflucrobenzene ’ 50.0 - 60.5 vg/kz 121 (69%-138%)
**Dibromofiuoromethane 50.0 489  uglkg 98 (67%-137%)
**Toluene-d8 _ 50.0 4.9 oghks 94 (67%-139%)

QCI20030743% MB

L1, I-Trichlorocthmne v ND  uehks 09/27/02 0945

1,1,2,2-Tetrachiorocthanc U ND ug’kg

1,1,2-Trichloroethane ¥ ND ug'kg

1,1-Dichlorocthane U ND ug/kg

L1-Dichloroethylene u ND ugkg

[,2-Dichloroethance | & ND ug/kg

L2-Dichloropropane u ND ug/kg

- 2-Butanone U ND ug/kg

2-Hexanone u ND ugkg

4-Methyl-2-pentapane - U ND uwp'kg

Acctone u ND ug/ke

Benzene U ND ug/ks

Bromeodichloromethane ) ND ks

Bromofonn LY ND ug/ky

Bromomethane u ND vp/ka

Carbon disulfide U ND ug/kg

Carbon tetrachloride u ND up/kg

Chltrobernene U ND ugky

Chloroethane v ND up’kg

Chioroform v ND ugkg -

Chlgromethanc 1y ND ug’kg

Dibromochiorotmathane U ND ug/kg

Bthylbenzene - u ND ug'kg

Methylene chloride v ND  ugkg .

Styreae v ND ug/kg

Tetrachloroethylens . b ND up’kg

Toluene U ND ug/kg

Trichloroettyiene U ND wg/kg

Vinyl acetate v ND ug/kg

Vinyl chioride U ND ng/kg

Xylenes (total) U ND ug/ky

¢is-1,2-Dichloroethylene u ND ve/kg

cis-1,3-Dichioropropylene U “ND uglkg

5¢



Summa

Workorder: 67681 . Page 4of S
Parmusme NOM Sample Qual QC Units RFD% REC% Range Anist Date Time
Volatile-GC/MS Federal
Bsich 203934
rans-1,2-Dichloroethylene u ND ng/kg
trans-1,3-Dichloropropylene - ) ND ug/kp
**Bromofiuorobenzene _ 500 623 ughkg 125 {(69%-138%)
**Dibromofiuoromethane 500 480 ng/kg 96 (67!6—131%)
**Toluenc-d8 50.0 47.1 uZkg 94 (6T%-135%)
QCI120030649]1 67601000 PS ’ ’ ’ .
1,1-Dichlorocthylens 500 U ND 410 ug/L 82 (55%-128%) 09/26/02 02:02
Benzene 500 U ND 453 wg/L 91  {53%-118%)
Chlgrobenzene ' 500 L] ND 464 ug/L 923 (53%-] 16%)
Toloene -~ . 500 U ND 4715 wll 95 (56%-1 13%)
Trickloroethylene 50¢ U ND - 453 g/l 91  (54%-119%)
**Bromofluorobenzene 500 548 478 ug/L 96  {(69%%-138%)
**Ditromoflaoromethane 500 49.6 49.6 ugL 99 K6T%-137%)
**Toluene-d8 00 46.9 46.2 g/l 92 (6T%135%)
QC1200306492 67601001 PSD : ;
1,)-Dichioroethylene 0 U ‘ND 403 o WL 2 81 | (0%=21%) 09726402 02:28
500 U ND 433 g/l 5 87 ' (0%-17%)
50.0 U ND 398 up/l 13 30 1 (0%-21%)
50.0 v ND 414 ug/L 14 83 |, (Pe25%)
50.0 u ND 42.1 ug/L 7 84 {0%-25%)
500 54.8 49.0 ng/lL 98  (69%-138%)
500 496 504 ng/l 101 (67%-137%)
500 469 463 wl 93 (87T 139%)

‘RER is ealculated at the 95% confidence level (2-sigma).
The Quealifiers in this report are defined as follows:

*

-
»

oW - mm

Recovayu%RPDnntmthmacwpmcelmitsand!orspmwmcompaﬁblcwid\ﬂmsamplcor&md\:pﬁumRPD’smnotappﬁcablewhmti
Indicates analyte is a surrogate compound.

mmlywmfomdmd:eblmkabovemeeﬁeetmmh

Holding time was exceeded

Esnmatedvahx,mcana!yiemmnonfcﬁabovcmeeffecuvethandbelowmﬁecnvePQL

The responsc between the confirmetion coluran and the primery columm is >40%D
mmalymmsanalyudforbmnmdemﬁbelowthmeonoe;Mm Fm&pnwudlwgmmmab'usmeresuhlslessthmﬁweﬂ‘ecmehﬂ)h ]
Premenptive evidence that the analyte is not present. Please see narrative for fitrther informarion.
Presumptive evidence that the analyte is not present. Pleasc sce narrative for fimther infromation,
Uncertain identification for gamma spectioscopy..

57



QC Summary
Workorder: 67601 -

Page 50f 5

Parmaame NOM Sample Oual QC Units RPD% RECY%.

Range Anlst Date Time

/A indicates that spike recovery limits do nat apply when sample concentration exceods spike m.bylﬁewtoﬂumon'e.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceprence criteria when the sample is greater than
five times (SX) the conwact requirad detection limit (RL). In cases wiwers either the sample or duplicate value is less than 5X the RL, a control Limit of +/-

the  RL isused to evaluate the DUP result.
For P8, PSD, and SDILT results, the values listed are the measured amownts, not final concentrations.

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

5¢&



GC/MB Volatile Organics
Bandin Netional Labs (SNLS)
SDG# 676D1-1
Method/Analysis Informution
Procedere: Volatile Ocganic Composnds (VOC) by Gas Chramatograph/Mass Spectrameder
Analytical Method: SW346 8260B
Prep Meibod: SWS46 5030B

Amalytical Batch Number: 204910

Sempls Anslysis

The following client and quality contral samples were analyzed to mmp]eteﬂﬂsmpledalh'aygmﬂmrkm
using the methods referenced in ¢he Analysis Informadion section:

Saple ID Clisat ID

67608001 059819001

67608002 058856-001

67608003 059933001

67603004 059925-001

1200308688 VBLKO] (Blank)

1200308591 VBLKOILCS (Lahoratory Coniral Sample)
1200308692 VBLKOILCSD {Laboeatory Conérol Sample Duglicate)

Preparation/Analytical Method Verification

SOP Referemce

Procedure for preparation, analysis and reporting of analytical data are controlled by General Engineering
Laboradories, Inc. as Standard Operating Procedare (SOP). 'Iheﬂmdiscnssedinﬂﬁsmmhshemmalyzulh
accondance with GL-OA-E-038 REV.6.

Calibration Infirmation
Due to software Jimitations, all the dala files comprising the inftial calibration cacve may not be listed on the nidial

calfbration summary focm. All calibration flles ace lisied in the calfbeadion history report in the "Standard Data”
section.

SDG# 67601-1 -VOA
Page 1 of4



Initial Calibrstion :
All the initial calibratian requiremenis were me.

CCV Requirements
Al the condinuing calibration verification (CCV) requiremends were med.

Quality Control (QC) Information

Serrogate Recoveriss
Smgalemwﬁu,hﬂlmﬂmmﬂqmﬁ@cmlm]mpb&w«ewimmmumepmm

Blask Acceptance
Target analiytes were not detected above ¢he reporting limif in the blank.

C Sample Designati
ghmelhel;mnp]esimh?sampledaﬁvmygmphmkmﬂumﬁehmsmplm(m:tipmmmbhﬂ.
eic.), the analysis of a matrix spike (M5) and & matrix spike duplicate (MSD) was not tequired. Instead, a laboratory
cantral sample (LCS) and Iabaratary conirol sample duplicate (LCSD) were analyzed for QC purposes.

LCB Recowry Btatement
All fhe required analyte recoveries in the Iaharatory contral sample were within the acceptance Emits.

LCBD Recovery Sintom et
All the required analyte recoveries in the laboralory contral sample duplicate were within fe acceptance Emis.

LCS/LCSD RPD Btnbement
The relafive percent differences (RPD) between the labocadory cantral sample and labocatory control sample
duplicate recoveries were within the acceptance limiis.

. Internul Stendurd (ISTD) Accepiance
The internal standard responses, in all samples and quality coniral samples, met the required acceplance crileria

Technicsl Inform stion

Holding Tinse Specifications
All (he samples were prepared and/or analyzed within the required holding ime period.

Sample Presecvation and Integriy
All samples met the sample preservation and integrity requirements.

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

Bample Dilntioas
The samples in éhis sample delivery group/wark arder did not require dilutions.

Semple Re-prep/Ro-analysis
Re-analyses were not required for samples in this sample group/waork order.

SDG# 676801-1 -VOA
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Miscollaneous Information

Noncopformance (NCR) Docomentation
A nonconformance report was nof required for this sample delivery gromp/work order.

Masual Integrations

Data files associated with the initial calibration, confinuing calibeation check, and samples did not require manual
integrations. _
Additioasl Commenats

The following package was generaded using an elecironic data processing program referved do as "virtual
packaging”. In an effort to ncrease quality and efficiency, the laboratary is developing sysiems to evendually
genetate all data packages electronically. The following change from “tradifional” packages should be noted:

Analyst/peer reviewer iniflak and daies are not present an fhe electronic data files. Presenily, all initials and dates
are on (he original raw ilats, These hard copies are iemporary stored in the laboratory. An electronic signasure page
inseried after the case narraive of each electromic package will indicate (be analyst, reviewer, and repart

names associaied with the generatian of the data package. The data validator will always sign and date the case
nacralive. Daia thal are not generaled electranically, and such as hand writien pages, will be scanned and inserted
inig the electronic package.

System Confignration
The Taboralory wiilizes the following GC/MS canfiguratlons:

Chromatographic Columns
Chromatographic separatian of valatile companents is sccomplished through analysis on ane of the following
columns: '

Columa ID Colamn Description

JeWwl1 DB-624, 60m x 0.25mm, 1.4um

J&wz DB-624, 75m x 0.53mm, 3.0um
Instrument Confignration

brstrumend systerns ace reference in the raw data and individual form headers by the Instrement ID designations
below:

Iastrumeat ID Systemn Coufignration Chromatographic Columa PATTrep
VoAl HPGESO/HP5973 JaWl Trap C
VOAZ HPGR9O/HP5973 Jawi Trap €
VOAd HP5890/HP5972 J&Wi TrapK
VOAS HP5890/HP5972 J&W1 Trap C
VOA? HP5390/HP5972 Jaw? TrapK

SDG# 67601-1-VOA
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VOAS HP6890/HP5973 JEWi Teap K
VOA9 HP689O/HP5973 JaW1 Trap C
Curtificstion Stxiemn i

Where the analyfical method has been performed under NELAP certification. (he analysis has met ol of the
tequirements of the NELAC standard snless ofherwise noted in the analytical case narrafive.

Review Validation

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

The Silowing dats validator varified the inform ation preseated in this case nerrutive:

Roviewor: - ( 2. 0 A08.  Due:_ll-nen,

SDG# 67601-1 -VOA
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QC Summary Report Date: October 18, 2002

Client : Sandis Natienal Laberatories Page 10f 2
MS-8756 :
P.0. Box 5380
. . Albuquergue, New Mezico
Contact: FPamela M. Pulssant -
Workurder: 67608 ‘
Parmaame NOM Sample Oual ___OC___ Unih _RPD% WECY% _ Range Anlst  Date Time_
Volatiie-GC/MS Fadeonl :
Baich 204910
QUIZ0030%691  LCS : ' )
1,1-Dichloreethylene 500 : 430 ug/L 86  (78%-140%) RMB 09/30/02 19:13
Benxene - 500 - . 475 ug/L. 95 (78%-119%)
Chlarobenzene 500 : - 500  ughk 100 (82%-120%)
Totuene 500 : 494 ugl. 99 l(68%-133%)
Trichloroethylene - 50.0 475 ug/L 95  (80%-123%)
**Bromofiucrobenzene 500 479 . upll 96 (6T%-136%)
*Dibromofiuoromethane ' 500 97wl 99 l(62%-148%)
**Toluene-dB 500 462 upll 93 {(58%139%)
QCL200308692  LCSD '
1,1-Dichlorocthylene 50.0 424 wl 1 85 . (0%-30%) 09/30/02 19:39
Benzene - 50.0 47.7 wgll 0 95 . (0%30%)
Chlorobenzene . 500 495 ugiL 1 %9 {0%-30%)
Toluene . 50.0 49.1 ug/L 1 98 | (0%30%)
Trichlorocthyiene 50.0. 473 ug/l 1 94 (0%-30%)
**Bromofluorobenzene 500 494 ugll 93 (67%136%)
*Dibromofiuoremethanc 50.0 49.7 ug/L 99 {62%-148%)
**Toluene-di 50.0 46.3 ug/L 93 (58%-139%)
QCI1200308688 MB .
)L, 1-Tri v Np ug/l 0%/30/02 21:23
1,1,2,2-Tetrachlorocthans v ND ug/L
1,1,2-Trichloroethane u ND ug/ll
1,1-Dichloroethane v ND ug/l
1,1-Dichlorocthytenc U ‘Np ug/L
1,2-Dichlemethane u ND ugll
1.2-Dichloropropane U WD ug/L '
2-Butanone u ND ug/L
2-Hexanone U ND ug/L-
4-Methyl-2-pentanone u ND wg/L
Acetoie v ND ugf/L
Berzene U ND ugl.
Rromodichioromethanc u ND gL
Bromofonn U ND ugfL
Bromomethane U ND ug’l
Carbon disulfids U ND ug/l
Carbon tetrachloride u ND g/l
Chlorcbenzene U ND ug/L
Chlorocthane U ND g/l
. Chloreform u NDO - ul
Chloromethane U ND ug/L ' '
Dibromochloromethane U ND ugL ;
Ethylbenzene U ND ug/L .
Methylene chloride U ND ug/L. '



QC Summary

Workerder: - 67608 ~ " page2ef2
Parmaame , NOM Sample Quat _ QC Units RPD% REC%. Roage Amist Date Time
Volatile-GC/MS Federal : :

Batch 204910 :

Styreae U ND uglL

Tetrachloroethylene u ND - ul

Toloene . U ND ugl

Trichlorocthylens U ND ol .

“Vimy! chloride U ND - wl

Xylenes {total) u ND g/l

cis-1,2-Dichlorgethylene u ND L

¢is-1,3-Dichloropropylene U ND ugL.

trans-1,2-Dichloroethylens U ND ag/L

tans-1,3-Dickloropropylone u ND ug/L .
**Bramofivorobenzene $0.0 66.5 ugl 133 (6T%-136%)
*Dibromoflucrometitane 500 482 ng/L 96  '(629%-143%)
*Tolened8 50.0 73 ug/ll 95 (58%-139%)
Notes: '

RER is calenlated at the 95% confidence level (2-sigma). ' !
The Qualifiers in this report arc defined a3 follows:

* Rmvetynr%RPDnatwilhhaccqmmlinﬁtsmdfmspikemmummmmblcwimﬂwamplemmemmﬁmﬂvsmmtapplbahkwhﬁeﬂ
Indicates analyte is a surrogate componnd. :
The analyle was found in the blank above the effective MDL. : |
Estimated value, the analyte concentration fell sbove the effective MDL and belaw the effective PQL .
The response between the confirmation colunm and the primary column is >40%D '
The analyts was anatyzed for but mot detected below this concentration. For Organic and Inorganic analytes the result js less than the effective MDL. J
Presnmplive evidence that ihe snalyte is not present. Please sce narmative for firther information. 1
Presumptive cvidence that the analyte is not prescat. Please sec namvative for farther infromation. '

Uneertain identification for gamma spectroscopy. !

»
»

M KOD= oW

N/A indicates that spike recovery limits 3o not apply whes, sample concentration exceeds spike cone. by a factor of 4 or more. '

#The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptonce oriteria when the ssmple i5 greater than
five times {SX) the contract required datectipn lirit (RL). In cases where either the sample or duplicate value is less than 5X the RL, s control limit of +4

the  RLisnsed to evalyate the DUP wsult. !

For PS, PSD, and SDILT results, the values listed are the messured amounts, ot final concentrations.

Where ihe amalytical method has been performed under NELAP cerfification, the analysis has met all of the
requirements of the NELAC standard unless quatified on the QC Suramary.
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Seml-Volatile Case Narrative
Sandia National Labs (SNLS)

SDG 67601
Method/Analysis Infom- ion
Precedure: Semivolatile Analysis by Gas ChromatbgraphIMass Speclmmeéer
Anatytical Method: SW846 8270C . o
Prep Method: SW846 3550B
Analytical Batch Number: 203764 :
Prep Batch Number: 203763 :*
Sample Analysls

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

Sample ID Client ID
67601013 059813-002
67601014 059814002
67601015 . 059815-002
67601016 059816-002
greol0l7 059917-002
_ 7676(.)1018 - 059918-002
67601019  059919-002
67601020 ' 059920-002

© 67601021 059921-002
6760102 059922002
67601023 059923-002

67601024 ' 059924-002

- 1200305965 ' " SBLKO1 (Blasik)
Page 1 of 4
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- 1200305966 SBLKOILCS (Laboratory Control Sample) |
1200305967 ° 059813-002MS (Matrix Spike)
1200305968 - 059813-002MSD (Matrix Spike Duplicate}

ration/A ical Methed Verificatio

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

Calibrati ormation

Due to the Jimited 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 (prier to 8270C) listed N-
Nitroso-diphenylamine as a CCC. However, as stated in EPA Method 8270C, Revision 3, Decgmber, 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. : ' - .

Whea calibrations are performed for Appendix IX compounds some of the compounds may not be calibrated exactly
according to the criteria in Method B270C. If the %RSD) is greater than 15% or the correlation coefficient is less that
01.99 then the analyte is quantitated using the response factor. If the analyte is detected then the sample is reanalyzed

for that analyte on an instrument that is compliant with the criteria in the method. - . : .

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

CCV Requirements _ : '
All calibration verification standard (CVS, ICV or CCVY) requirements have been met for this SDG.

Quality Coutrol (OC) Information

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

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

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

QC Sample Designation - -
The following semple analyzed with this SDG was chosen for matrix spike analysis:
67601013 . 059813-002 :

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

Page 2 of 4
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MSD Recovery Statement : _ . .
The matrix spike duplicate (MSD) recoveries for this SDG were within the established acceptance limits.

MS/MSD RPD Statement : : . .
The relative percent differences (RPD) between ¢ach 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.

Techmical ion:

Holding Time Specifications - ‘ o :

All samples in this SDG met the specified holding time requirements. GEL assigns bolding times based cn the
associated methodology that assigns the dste 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 expite at
midnight on the day of expiration. .. : : .

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

Sample Dilations : -

The following sample was diluted due o the thick nature of the sample in the syringe. It was very difficult to puil up
into the syringe. : : ‘ ’ :
67601022 059922-002

- Miscellaneous Information:

Nuncunl'ommiw (NCR) Documentation ‘
No nonconformance teport (NCR) was generated for this SDG.

Manual Integrations ‘ - .
No manual integrations were required for any dita file in this SDG.
System Con tion

The laboratory utilizes a P 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 dircct.

Chrematographic 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): .

Colvon ID : B Column Description
: ' 'DB-5.625(5% Phenyl)}-methylpolysiloxane
- J&EW T (identified by a DB-5.625 designation on quantitation
, - reports and reconstructed ion chromatograms)

Similar 10 the J&W DB-5.625 with low bleed

J&W DB-5MS characieristics {identified by » DB-5MS designation)

Page 30f4
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EC-5 (SE-54) 5% Phenyl, 95% Methylpolysiloxane

Alltech (identified by a HP-SMS designation)
- YIP.5MS 5% Phenylmicthylsiloxane (identified by a

HP-5MS designation)

7B.5 5% Phenyl Polysiloxane (identified by 2 ZB-5
thomx designation) )

. Similar to the J&W DB-5.625 with Jow bleed
J&W DB-5MS2 » characteristics (identified by a DB-5MS2
* designation) x
Instrument Configuration

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

Instroment 1D Systém Configuration Chromatographic Column
hxsbz " HP63IWHPS5973 ‘ DB-5MS2
MSD4 HP689O/HP5973 DB-SMS2
MSDS HP6SIVHPSIT3 _ _ DB-5MS2
- MsD7 HP6890/HPS9T3 o DB-5Ms2
MSDS8 HPGS9U/HPS973 P bmsmsz
Certification Statemqtt

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

Review Validation:

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

Reviewer: %W"AM::‘J“}U Date: \s%'\l i o
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Client : Sandia Natienal Labersteries

P.O. Boz 5880

Albuquargqua, New Mexico
Coﬂ_ut: Pamela M. Pulssant

Workerder: 67681

QC Summary Resart Date: Octeber 17, 2002

Page Lol 5

Parmaame NOM le Units REC%
Volntlie-GOMS Faderal
Bach 203934
QCI300306450  LCS :
1L1-Dichlomethylene ' 50,0 44.7 ug/kg 1]
Benzene 50.0 49.1 ug/kg 98
Chlorobetzenc 50.0 ’ 515 uphg fix]
Tolsene 50.0 516 ug/kg 103
Trichlorosthylene 50.0 90 ok 98
**Bromofivorobenzene 50.0 . 475 ugkg 95
**DitvomolluEomethanc 500 . 49.0 ug'kg 98
**Toluenc-d8 . 50.0 460 ug/kg 92
. QCI200307640 LCS
1. 1-Dichlorosthyicne 50.0 473 ugkg 95
Berrzene 500 506 ug’kg 101
Chiorobenzene 50.0 515 ughg 103
. Tolnene 50.0 LW ug/kg 103
Trichloroethylene 50.0 50.7 ug/kg 11
**Bromofiuorcbenzene 50.0 463wy 94
*Ditromoflnoromethane 50.0 502 ng/kg 100
FToluene-d8 500 455 ug/kg 91
i QC1200007641  LCS :
1, 1-Dichiaroethyicne 300 434 ugkg - 87
Bergene 50.0 415 ug/kg 95
Chlorobenzene: 500 468  ugkg o4
Tolnene 500 463 op/ke 93
Trichloroethylene 500 41.7 ug/kg 95
**Bromoftoorcbenzens 500 382 ug/ikg 76
**Dibromoflucroethane 50.0 458 wg'kg 92
**Toluene-48 50.0 404 og/kg 81
QCL200306489 MB
L1,1-Trichloryethane U ND ug/kp
1,1,2,2-Tetrachloroethanc U ND uglkg
1,1,2-Trichlomethane L 1] ND ugkg
LI-Dichiooethane U ND wky .
1,}-Dichloroethyiene U ND ughkg
1.2-Dichkoroethane U ND ug/hyg
1,2-Dichioropropane U ND ug/ks
2-Butanonc v ND ng/kg
2-Hexanome U N ke
4-Methyl-2-pentanonc U ND og/kg
Acemne U ND ughkg
Bermenc U ND o’k
Bromodichloromethane 4] ND ughkg
Bromafocm : 4] ND aghkg
Bromomcthane u ND uglkg

Date Time

(75%-134%) RMB 02502 06:02

(90%-120%)
(32%-118%)
(4%-115%)
(80%-119%)
(69%-138%)
E7%-137%)
(67%-139%)

(15%-134%)
(80%-120%)
(82%-113%)
{T4%115%)
(B0%-119%)
(69%-138%)
(ET%-13TH)
(67%-139%)

(15%-134%)
(80%-120%)
(R2%-118%)
(74%-115%)
(B0%-119%)
(69%-138%)
(67%-137%)
(67%-139%)

025002 20:45

0927202 08:11

092502 0934

54
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Summa

67601

Workevder:

Aslst  Dete Thue

REC%

Unis_RPD%

M

Volatlie-GC/MS Federat

203534

Cabon disulfide
Carbon tetrachloride

05/25/02 22:30

K69%-138%)
96 (6THR-13TH)
95  (67%-139%)

126

PEEESISIIERRTERININNNNS SURESESINNIINININIINNNN

mmmmmm,mmmmmmmmmmmmmmmmm 20999080820222002200R20888¢%

DD DDODODODDRERPRALLDDR UUUUUUUUUUUUUUUUUUUUUUUU

Chloroform
Di
Methylene chioride
Styrene
Tetrachloroetrylene
Toloene:
Vil acetate
Vinyl chioride
Xylenes (fotal)
cis-1,2-Dichlorocthylene
cis-1,3-Dichloropropylene
trans-1,2-Dichloroethylone
trans-1,3-Dichloropropylene
oluene-dR
QC1200007638  MB
o1, 1-Trichloroethane:
,1,2,2-Tetrachlorocthane
,1,2-Trichloroethane
.1
121
1,2-Dichloropropans
Butznone
-Hexacone
4-Methy)-2-pemanone
Acetone
Benzene
Brommoform
Carbon disnlfide
Carbon tetrachloride
Chlorofonm
Methylene chloride
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Workerder: 67601

NOM

Yelatile-GCME Fadoral

0927102 0945

(69%-138%)
(67%-137%)
(67%-139%)

121
98
94

BRIt wwwﬁmwﬂmwm.&wmﬁwmmﬁwwmwwwﬁw

8828220828833 % mmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmmm
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203934
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Worksrder: 67681 Page 4of S

Parmasme NOM Sample Dual oc Unity RPFD% RECY% Range Axlst Date Time

VYolatle-GC/MS Federal

Bach 203934

trans-1,2-Dichioroctiylene u ND ug/kg

trans-1,3-Dichioropropyleas u ND ug/kg
**Bromofivcrobenzzne _ 50.0 623 ug/kg 125 (69%-138%)
**Dibromofluoromethane 500 430 ng/kg 9% (67%137%)

**Toluene-d8 50.0 411 ug/kg o4 (67%139%)
QC1200306491 67601001 PS ’ ‘ )

1,1-Di %0 U ND 410 wl 82 (OM%-128%) 0926/02 02:02

Benzmne 50.0 u ND 453 g/l 91 53%-118%)

Chiorobenzeas 5040 u ND 464 oL 23 (53%-] 16%)

Tolueoe . 00 U ND 415 wl 95 (Sﬂi-l 13%)

Trichlovoetirylene 500 u ND - 453 g/l 91 (54%]119%)
**Bromofinarabenzene 50.0 5438 918 o/l 96 {69%-138%)
**Dibromofhxoromethane 504 49.6 496 ug/L 99 6T%-137%)

**Toloene-d8 500 469 462 og/L 92 CETH1IN)
QC120106402 67601001 PSD ' H
i 00 U ‘ND 403 « g/l 2 81 | (0%21%) 09/26/02 02:28
50.0 u ND 93 ag/L 5 87  (O%-1T%)
50¢ U ND %3 ug/l 15 B0+ (0%-21%)
00 U ND 414 wl 14 83 |, (0%25%)
500 u ND ) 42 uwfl 7 B4 (0%-21%)
50.0 5438 9.0 g/l 92 (69%-138%)
500 49.6 504 ng/L 100 (67%-137%)
*Tolucne-83 500 469 483 ug/L 93 A6TH%-139%)

Noles:
“RER is calculated at the 95% confidence level (2-sigms).
‘The Qualifiers in this report ave defined as followa:

»

»
*

I S -

Recovery or %RPD not within aceeptance limits and/or spike amount not compatible with the sumple or the duplicate RPD's are not spplicable where €
Indicates analyte is & sarmogate compound.

mmmm.nmmmmmm

Holding time was exceedod

mmmmmmmummmmmmrm

The respansc berween the confirmation column and the primary column is >40%D
Thmdynmamlyudhbmmdewmﬂbehwﬂnsmm memwmshmhuhuhnﬂumm ]
Presanptive evidence that the analyte is not present. Please see nxyative for farther information.
Presunplive evidente that the analyte is not present, Fleasc sce narmative for forther infromation,

1

5%



»

"

. QC Summary
Workerder: 7601 . ' . Page Sef 5
Parmpame NOM Sample Ousl QC Units RFD% REC%. Ruape Anbt Dats Time

N/A indicxtes that spike recovery Limits do not when sxmple concentration exceods spiles cone. by a factor of 4 or mare.

* The Relative Percent Difference (RPD) obtained the ssmplc duphicate (DUP) is evaluated against the accepronce critovia when the sample is greater than
five tinaes (5X) the contract required detection limit (RL). In cases where eithey the ssmple or duplicate vahue ix less than 5X the RL, a costrol limit of +-

the  RL izused 1o evaluate the DUP renilt. '

For P8, PSD, and SDILT results, the values listad are the messarod smounts, not final concentrations.

Where the analytical method bas been performed under NELAP certification, the analysis has met all of the
requiremens of the NELAC standard unless qualified on the QC Sunmaty.
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GC/MS Volatlle Organics
Bndia Naticnal Lebs (SNLS)
SDG# 67601-1
Mathod/Anslysis Information
Procedure: Volatile Qrganic Campownds (VOC) by Gas Chromatograph/Mass Speciromeder
Analytical Method SWE46 2608
Prep Method: SWH46 50308

Amlytical Batch Number: 204910

Sumple Analysis

mhnwhgdhummwmmwmmlyndummmﬂﬂsmpkﬂmmm
using the methods referenced in the Analysis Informafion section:

SampleID Cliont ID

67608001 0552 19-001

67608002 059856-001

67608003 059933.001

87608004 059925-001

1260308688 VBLKO0] (Blmnk)

1200308691 VBLK01LCS (Labaratory Caniral Sample)

1200308692 VBLKO!LCSD (Laboeatory Contral Sampile Duplicate)
Preparstion/Analytical Method Verification
80P Refersnce

Procedare for of analytical data are controlled by General
Eaboeaioin, e Staniand Oyeaing Frcosioe OB, The dat s 4 (s erahe s b soalyzed n
accordance with GL-OA-E-038 REV.8. '

Calibration Informution
Due 1o software Jimitafions, all the data files comprising the initial calibeation carve may not be listed on the tnitial

calibration summary foem. All calibration files are lisied in fhe calibration histary report in the “Standsed Data”
sectlon.

SDG# 67601-1 -VOA
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Diphenylmiine. " 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 reporis 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 icoefficient 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 ¢riteria in the method.

Initial Calibration ' -
Ali initial calibration requirements have been met for this SDG.

CCY Requirements - T ]
All calibration verification standard (CVS, ICV or CCV) requirements have been met for this SDG.

trol Info 3

Surrogate Recoveries : , o ) .
All the surrogate recoveries were within the establisbed acceptance criteria for this SDG.

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

LCS Recovery Statement . :
The laboratory contro) sample. (LCS) spike rccoveries for this SDG were within the established acceptance limits.

QC Sample Designation ’ :
The following sample analyzed with this SDG was chosen for malrix spike analysis:
676038005 059856-002 _

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

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

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

" Tnternal Standard (ISTD) Accéptance ) :
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 Al hal 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 SOF.

Page 2 of 4
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Sample Dilutions

None of the samples analyzed in this SDG required dihution.

| Misc Inf '

.Nonmnﬁ;rmm (NCR) Documentation

No nonconformance report (NCR) was generated for this SDG

' Mannual Integrations

No manual integrations were required for

System : Configuration

any data file in this SDG.

The Jaboratory utilizes 8 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 separstion of semivolatile companents is accomplished through analysis on ene 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): - T

- Column 1D
1&W
J&W DB-5MS
Alltech
i

J&W DB-5MS2

Instrument ConﬁgurﬁtiOn _

Column Deseription

DB-5.625(5% Pheayl)-methylpolysiloxane
(identified by a DB-5.625 designation on quantitation
reports and reconstructed ion chromatograms)

Similar to the J&W DB-5.625 with low bleed
characteristics (identified by a DB-3MS 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 Polysiloxanc (identified by a ZB-5
designation) '

Similar fo the J&W DB-5.625 with Jow bleed

characteristics (identified by a DB-3MS2
designation)

The samp]eé 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 forn headers by the Instrument ID designations listed below:

Instrument ID System Configuration ' Chromatographic Coluﬁn
MSD2 ~ HP689O/HP5973 DB-5MS2
Page 3 of 4
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Msp4 HPGROV/HPS973 : ~ DB-5MS2

MSDS  HP6390/HPS973 . DB-SMS2
MSD?  HPGROOTPSYT3 DB-5MS?
‘ MSDS HP6SIU/HPSY73 |  DB-SMS2 -

Cerﬁﬁcation £ t

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

Review Validation;

* GEL requires all analytical data 1o be verified by a qualified data validator. In addition, all data designated for CLP
or CLP-like packaging will receive a third level validation upon completion of the data package.

MGWW:MMIA* ~__Date: 10 I'Ll!Ol
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Report Date: October 21, 2002

Client : Sandia National Labocatories " Page 1of 4
MS-0756 : ;
P.O. Box 5800 v
Albuquergee, New Mexico
Contact: Pamela M. Pubiant .
Waorkorder:  §7608 .
Parmnanw NOM T Semplk Omal  QC  Units RPD%  REC% ' Range Auist | Date Time
Seml-Volatiles-GC/MS Foderal !
Buich 204261 ;

QCI20030730s  LCS : :
1.24-Trichlorobenzene 5090 41.1 ug/L .82 (53%-104%) EH1 0530/02 17:04
1,4-Dichiorobenzene 50.0 . 13 ugll. B EI%-102%)
2,4,5-Trichlorophenal 100 84.6 ug/L 85 (§7%-106%)
2,4,6-Trichloraphenol 100 82.9 ug/l 83 @a5%-11%)

-2 4-Dinitrotoluene 50.0 50.9 ug/l 102 {55%-121%)
2-Chioropheno} _ 100 759 ugl L% (4T%-87%)
4-Chloro-3-methylphenol 100 9.2 wl T (51%-100%)
4-Nitropheso! . 100 382 vg/l 3B £10%-55%)
Asenaphihenc §0.0 458 g/l 92 @395—111%)
Hexachiorobenzene " 500 458 ug/L 92 (67%-114%)
Hexachlorobutadiens 50.0 410 ug/l 82, (44%-106%)
Hexachloroethane 500 414 vg/L 83 (4TR-ITR)
N-Nitrasodipropylamine 500 4380 ug/L 96 (52%-118%)
Nitrobenzene 50.0 444 ug/l 89 ({19%-110%)
Peatachlorophenol 100 £3.1 ugll 85 (31%-110%)
Phenol 100 331 o/l 32 {16%-44%)
Pyrene 506 50.2 g/ 100 B%-117%)
wp-Cresols 100 70.2 uy/L 10 (43%-100%)
o-Crescl 100 728 ug/L 73 R4T9%-87%)

**2,4,6-Tribromophenal . 100 85.7 ug/l. B8 {(27%-126%)

**2-Fluoyobiphenyl 50.0 396 g/l 79 (?2%-109%)

**2.Flucrophenol 100 472 ug/l. 47 {13%-73%)

**Nitrobenzenc-d5 500 396 ogll 7 (33%107%)

*#Phenol-d3 100 316 ug/L 32 K [4%-66%)

**o Terphenyl-dl4 500 424 ug/L 85 (36%-130%)

QCI200307304° MB : :
1.2.4-Trichlorabenzene U ND up/L 09/30/02 16:43
1,2-Dichlorobennene u ND ug/L
1,3-Dichlorcbenzene U ND eg/l
1,4-Dichlorobenzene u ND ugll
2,4,5-Trichlorophenol u ND g/l ,
2,4,6-Trichlorophenol U ND g/l ;
2,4-Dichiorophenol U ND ngl .
2,4-Disnethylphenol U ND ug/l i
24-Dinitrophenol U ND uglL .
2,4-Dinitroicluene u ND ug/l.

.- 26-Diniwotoluene 35 ND ug/l '
2-Chicronapbthalene U ND ug/L :
2-Chilorophenol b . ND ug/l '
2-Methyl-4,6-dinitrophenol v ND ug/L !
2-Methylnaphthalene U ND ug/l :
2-Nixophenol u - ND ugfl :
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p-Nitroanilie

Workorder: 67608 . Page 20f 4
Parrmgme NOM_ Sample Qual _OC  Uniis RPD% REC% | Ramge Awist Dato Time
Semi-Volatiles-GC/MS Federsl ’
Batch 204261 .
3,¥-Dichlorobenzidine U ND g/l
4-Bromophenylphenylether U, ND wg/l .
4-Chiloro-3-methyiphenol u ND gl :
4-Chloroaniline U ND ug/l.
4-Chlorophenylphenylether 4] ND ng/L U
4-Niwopheno! U ND wl 1.
Acenaphthene ) ND ug/L X
Accuaphthylene U ND ug/l \
Anthracene . u MDD ug/L. |
Benzo(a)anthracene u ND ug/ll i
Benzo{i)pyrene U ND ug/L. :
Benzo(b)fkiomnthene v ND ug/l ;
Benzo{ght)perylene U ND - ngl
Benzo(Bfluormnthese u ND ug/L.
Bulybenzylphthalate U ND ug/L

. Carbazole u ND i
Di-n-butylphthalate U ND ug/L '
Di-n-octylphihalate U ND wp/L
Dibenzo{a hanihracene U ND uz/L 1
" Dibenzofuran U ND ug/L
Diethylphthalote ¥ - ND ug/L
Dimethyiphihalate u ND ug/L.
Diphenylamine U ND ug/l.
Fluoranthene U ND ug/ll.
Fluorens U ND ug/ll
Hexachlorobenzens U ND g/l
Hexachlorabrutadiens U ND ug/l i
Hexachlorocyclopentadiene U ND wg/ll !
Hexachloruethane _, u ND ug/l. ,
Indeno{],2.3-cd)pyréns - u ND ng/l i
Isophorone . u ND gl
N-Nigosodipropylamine u ND ugfl
- Naphthalene v ND ug/L
Nitrobeazene v ND ng/l !
Peatachlorophencl u ND ug/L ,
Phenanthrese v ND g/l
Phenol v ND ag/L.
Pyrene U ND ugl.
bis(2-Chioroethoxy)methane v ND ug/L
bas(2-Chloroethyl) ether U ND ugl.
bis(2-Chloroisopropyliether U ND  ugl
bis(2-BurylhexyDphthelaie U ND ug/L. 1
m,p-Cresols U ND ug/L
m-Nitroaniline U ND ug/L. ;
o-Cresol u ND  ugl
o-Nitroaniline 1] ND ug/L |

U ND g/l
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Workorder: 6;}608_

QC Summary

Page 30f 4

Parmname
Semi-Volatiles-GC/MS Federal
Batch 204261
*+2.4,6-Tribromophcnol 100 6%.1 ng/l. T 68
**2-Fluorobiphenyl 500 373 ug/l - 75
*+2_Fucrophenol 100 4.6 og/l. 48
**Nitrobenzene-d5 500 43.1 g/l 85
**Phenol-d5 - 100 325 ug/L 33
*»n Terphenyl-d14 50.0 a4 gl 85
QC1200307306 67608005 MS - '
1,2,4-Trichlorobeazene 100 U ND 802 ug/L 80
1,4-Dichlorobenzone 100 U ND 740 ug/L. 74
2.4,5-Trichlaropheng] 200 U - ND 152 ug/l 76
24,5-Trichlorophenol 0 U ND 153 upllL 77
24-Dinitrotoluens w0 U ND 885 ug/L 8
2-Chlorophenol 200 - U ND 139 ugll 70
4-Chloro-3-methylphenol 200 U ND m ug/l 8
4-Nirophenol . 200 U - ND 10 ug/’L 50
. Accmupbthene 0 U ND 846 wl B -+
Hexachiorabenzene 00 U ND 80.0 gl 80
Hexachlorabutadiens 100 u ~ ND 79.1 wg/L 9
Hexachloroethans 00 U 'ND 710 - uwgl T
N-Nitrosodipropylamine 10¢ U " ND 389 wgL 89
Nitrobenzens 100 v - ND 80.5 ug/L 8l
Peatachlorophenol 200 U ND 150 g/l C 75
Phenol 200 u ‘ND 858 ug/L 43
Pyrene 100 U " ND 87.0 ug/l. 8?
m,p-Cresols T 200 L H ND 146 ug/L 73
o-Cresol 200 U ND 148 ug/L 74
#42 4.6-Tribromophencl 200 52.5 156 ugfL 78
**2-Fluorobiphenyl 100 324 723 ug/L 72
+2-Fluovophenol - 200 g X 103 ve/l 52
**Nitrobenzene-dS . 100 34.5 726 wg/L 3
**Phenol-d5 200 34 8.7 gL 41
*+p Terphenyl-dl4 100 334 % ug/L 72
QC1200307307 67508005 - MSD '
1,24-Trichlorobenzene 100 U ND 8.0 ugfl 8 87
1,4-Dichlorobenzene 100 U -ND 322 ug/l 11 82
. 24,5 Trichlorophenol - 200 U ND 169 ugd 10 84
Z.4,6- Tricklorophenol 200 4] ND - 159 ug/L 4 7%
2,4-Dinitrotolvene o U ND 95.3 ug/l 7 95
2-Chlorophenol 200 U ND 152 ug/l ] 76
4-Chloro-3-methylphenol 200 4] ND 184 ug/L ] 92
4-Nitrophenol 20 .U ND 116 ug/L 4 58
Accnaphthene ) 100 U ND 91.7 ug/l. 3 92
Hexachlorohenzene 100 U ND 6.0 ug/L 7 . 86
Hexachlorobuladiene 100 U KD 85.8 ugld -~ 8 8
Hexachloroethane 100 u ND 838 . vgd .8 8
N-Nitrosodipropylamise 100 U ND 9.1 vgll . 4 92
Niucbenzene 100 (4] ND 364 ug/L 7 86
Peatachlorophenol 200 U ND 156 ugL 4 7%

— NOM _ Sample Qusl QC __ Units RPD% REC% _

(27%-126%)
{32%-109%)
{13%-73%)
33%-107%)
¥14%-66%)
B6%-130%)

(44%-100%) .
{48%-95%)

(h8%-120%)
(325%-98%)
(#0%-107%)
{16%-78%)
32%-127%)

(134%-119%)
(3495-104%)

(15%-70%)
29%-142%)

(R1%-126%)

(32%-109%)

(13%-73%)
E3%-107%)
K14%-56%)
(36%-130%)

(0%-20%)
{0F-20%)

(0%-16%)
F-25%)
(0%-259%)
§ (0%-23%)
: (0%-24%)

{0%:-20%)

: {096-17%)

Range Aulst Date Time

09/30/02 17:45

05/30/02 18:06

10¢



S | _ QC Summary - .
Workorder: 67603 ' . . : Page dof 4

Parmmame NOM _Sample Qual QC _ Unis RPD% REC% . Renge Auist Date Time
Semi-Volatiles-GC/MS Fadaral

Baich 204261 .

Phenol - : 200 U ND 919 ugll 7 4 (0%-20%)
Pyrene . 100 U ND 90.1 wgl 3 % . (0%-30%)
mp-Cresols ' : 200 U ND 156 ug/L. 7 78

o-Cresol : 200 U ND 159 g/l 7 80
*%2,4,6-Tribromopheno! A 200 625 m ug/ll 8  (279%-126%)
*+2-Flnorobipheayl ) 100 n4e 776 gl 78 (32%-109%)
#+2_Flnocophenol 200 - 345 10 ug/L 5 (13%-73%)
**NitobenzenetS o100 : M5 773 ug/L 77 (3%-107%)
*¥Phenol-dS - . 200 <234 . 889 upll. 45 (14%-66%)
+*p-Terphenyl-d14 <100 . 334 763 ug/L , % (36%-130%)

L)
Notes:

RBRxscﬂmﬂmednrhc%oonﬁdmlevel(ngma) : : ‘
Tha Qualifiers in this repart are defined as follows: '

* Recnmym-%kmnotm!hmaccepuncelumtsandlmspikeammtnotwmpnublemﬂ:lhesampleortheduphulpkﬂ)smnﬁapphcablewba-u
Indicates amalyte is a sucrogate compound. t ’

The analyte was fownd in the blank above the cifective MDL. :

Holding time was exceeded : )

Estimated valuc, the analyte concentration fell above the effeciive MDL &nd below the effective PQL. _

mmpomabmwmﬂwconﬁmﬂmncolnmnmddtpnmarycohmum \

Thamalytewssnmlyzedforbnnmdetmedhclowﬂnsmmm For Organic andInorgamcannlytes tharesﬂtlslmﬂmmhedfedweMDL ]

Presumnptive evidence thai the analyte is not present. Please se¢ narrative for further information. :

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

Uncertain identification for gamma spectroscogy. : !

*
*

X xMOWe-m®

NA mdmalcsﬂnlsplkerecuvery hxmtsdonmnpplywhcusmnpleconmmou excoedsspikeconc.by:famofdorm

~The Relative Percert Difference (RPD) obtained from the sample duplicate (DUP)wevaluatedagmnstﬂmaocepmnccanma when the sample is greater than
five times (5X) the coniract requiresd detection limic (‘RL) In cases whsemmwﬁxsnmpleurduphmva]uemlessﬂmﬁ!hekl,, 2 contro) limit of +/-

the  RL isused to avaluate the DUP result.

For P8, PSD, and SDILT results, the values lmedm-emenuasmdamounu.nm finsl concentations.

Where the analylical 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.



- HPLC Narrative
' Sandia National Labs (SNLS)
SDG 67601 :

Method/Analysis -[n! ormation

" Procedure: Nitroaromatics and Nitramines by High Performance Liquid

_ N -Chromatography (HFLC)
Analytical Method: ~ SWB46 8330 ‘
Prep Method: SW8A46 8330 PREP
Analytical Batch ' p0414

Number: -

Prep Batch Number: 204140 o |
Sample Analysis

The following samples were analyzed using the ana]ytii:ai protocol as established in SW846

8330: -

Sample ID ~ Client ID

67601013 059813002
67601014 - 059814-002
67601015  059815-002
67601016 © 059816-002
67601017 . 059917-002
67601018 059918-002
| 67601019 059919-002
67601020 059920-002
67601021 059921-002

67601022 059922-002

~ Page1of4



67601023 . 059923002

67601024 . 059924-002 1
1200306979 XBLKO] (Blank) |
1200306980 XBLKO01 LCS (Laboratory Control Sample)

System Configuration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
_configuration for explosjves 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 vl loop injector for the confirmation system. The
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, and the HPLC 1100 is

coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm.

The primary HPLC system is usually identified with cither a designation of HPLC #2, or hplch
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
. of HPLC #1, or hplca in the raw data printouts. The HP 1 100 HPLC system is:identified as

HPLC#3, or hplec in the raw data printouts. The HP 1100 HPLC has a Columin Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatogfaphic Columns.

Chromatographic separation of lﬁlmaromatib and nitramine bom[ionents 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-,S, 250 mm x 4.6 mm LD,

The primary column is used for quantitation while the confirmation column is for qualitative
purposes only. .

Preparation/Analvtical Method Verification

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

Page 2 of 4
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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
Quality g:_ong;g!‘(QQ Information

Surrogate Recoveries | _ . .

All the surrogate recoveries were within the established acceptance criteria forthis SDG.

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

L.CS Recovery Statement : :

All the LCS spike recoveries were within the established acceptance limits.
QC Sample Designation

A matrix spike was performed on a client sample in SDG 67473.

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

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 within the required
acceptance limits. ‘ : :

Technical Information

Holding Time Specifications , : : o '

All samples in this SDG met the specified holding time requirements. GEL assigns holding times
hased 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.

Page 3 of 4
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" Sample Dilutions A
None of the samples in this SDG required dilutions.

Miscellanegus Information

Nonconformance (NCR) Documentation
No nonconformance report (NCR) has been gencrated f01j this SDG.

Manual Integrations ,
Some initial calibration standards, continuing catibration standards, and/or samples required
manual integrations due to software limitations..

 Additional Comments , v
The Form 8 uses the retention time of the surrogate as a measure of how close the retention time

* - ‘of the samples and QC are to a standard coraponent. The Instrument Blank does not contain the

surrogate. : : o
- The samples were qont:cnh'ated pﬁor to analysis to achieve the required detection limit.

Confirmation analysis was performed on sorie 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 ¢olumn: a.) 2.4,6-Trinitrotoluene,

2 4-Dinitrotoluene, and 2 6-Dinitrotoluene b.) 1,3,5-Trinitrotoluene and 1,3-Dinitrobenzene ¢.)
m-Nitrotoluene, p-Nitrotoluene and o-Nitrotoluene. As a result some of these: analytes may be
flagged with a P qualifier. The coelution from the cyano column should be copsidered and the

* values as suspect to the sample. ' _

* Certification Statement

* Where thc'an:-ﬂyﬁcal ‘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. I addition, all data

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

* Reviewer: Mj M Date: /Q/Z// z_

Page 4 of 4
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QC Summary Revori Date: Ociober 21, 2002

Chient : Sandia National Laboratories . Pagelof2
MS-0756 v
‘ P.O. Box 5500
’ Albugwergue, New Mexico : '
' Contact: =~ Pumels M. Puissant .
Workorder: 67601 ' ' §
| Parmpame NOM Sacpit Qual . OC  Units RPD%® REC% _ Range Anisi  Date Time
! BIPLC Explosives Federal ' .
' Bamech 204142
QCI2003065%0  LCS '
1,3,5-Trimitrobenzenc £00 832 ughkg 104 (77%-124%) JLW 10/03/02 12:40
2,4,6-Txinitrotoluens BOC 828 ughkg 104 (§0%-120%)
2.4 Dinitrololueae 800 812 nghkg S 101 (TT%-122%)
2,6-Dinitrotchiens 800 899 up/kg Nz (Ta%-121%)
2-Amino-4,5-dinitrotolene 300 862 ng/kg . 108 (B1%-125%)
4-Amino-25-dinitrotoluene 800 869 ugikg 09 {P%-123%)
HMX 500 890 ug/kp Ul (B4%-131%)
Nitrobeuzene 800 TS ug/kp 97 (75%-125%)
RDX 800 863 ugkg 108 {(B0%-123%)
Totryl 800 836  ughe 105 (65%-124%)
m-Dinitrobenzens §00 812 wke . 102 (7%-124%)
m-Nitrowiuens 200 ™m ug/kg %  (77%-117%)
o-Nitrotolueoe 80D ™ ugfkg 9% (I5%-119%)
p-Nitrgtoluene 800 786 ugfkg 98 (76%-121%)
*1,2-dinitrobenzene 400 351 uglkg 88 (71%-118%)
QC1200306%79  MB . _
1,3,5-Trinitrobenzene U ND ug’kg 1070302 03:27
2.4,6-Trinitrotolusne U kg
2,4-Dinitrolckuene u ND ug/kg
2.6-Diniwololuene u ND ug/ke ,
2-Amino-4,6-dinitratoluens u ND vg/kg i
4-Aming-2,6-dinitrowiuene U ND ug/kg .
HMX u MD upikg
Nigobenzene U ND ng/kg
RDX U ND ugikg
: Telsyl u KD ug/kg
i ra-Divitrobenzene u ND ughg
m-Niuntoluene U ND ugkg
o-Nirowluene v ND ug/kg .
p-Nitrotolaene u ND ugkg 1
*+] 2-ginilrobeazenc 400 383 ughg 9%  (71%-118%)
QCI20306081 67473007 MS , .
1.3,5-Trinitrobenzens B0 U ND 840 ug'kg 105 (66%-133%) 10D3/62 04:52
2,4,6-Trinitrotoluene B0 U ND 858  ughg 107 (77%-132%)
2,4-Dinitrotoleene 800 U ND 812 ug/kg 01 (61%-134%)
2,6-Dinitrotoluene 800 U ND 862 ug/ks 08 (0%-121%)
! 2-Aming-4,§-dinitrotoluens g00 U ND 8§20 sghkg 103 (79%-124%)
4-Amino-2,6-dinitrotolucne 00 U ND 672 ugikg M (N%-120%)
HMX 00 U ND 870 ugkg 109 (75%-138%)
Nitrobcnzene g0 U ND 776 ug/kg 57 (12%-120%)
|  RDX 800 U ND 793 ughkg 9 (61%-136%)
i Teiryl ' g0 U ND 713 ug/kg 8 (65%-135%)
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® | QC Summary

Workorder:  §7601 _ ' Pagelof2
Parmoame T NOM Sample _Qual OC _ TUmits RPD% REC% , Range Aulst Date Tyme
HPLC Explosives Federal ; ,
Baich 204142 . , i
m-Dinitrobenzens 800 U ND 849  ughkg 106 §15%-125%)
m-Niwowluene B0 U ND 01 ke 100 {73%-116%)
o-Nitrololuste 00 U ND 785  ughg 98  {68%-122%)
p-Nitrotolucee s U ND 807 wgkg 101  (67%-125%)
++) 2-dinitrobenzene , 400 381 386 ughg 9% (T1%-118%)
QC1200306982 67473007 MSD ’
1,3,5-Trinitrobenzens 0 U ND 310 uwgkg 4 101 (0%-20%) 10/03/02 05:34
2,4,6-Trinitrotolucae 800 U ND 828 ogkg 3 104 (0%-20%)
24 Digitrotoluene 800 U ND ™7 ughg 4 97 (O%-UR)
2,6-Dinitrotoluene 00 © ND 808 ogkg 7 101 (0%-21%)
2-Amino-4,6-dinitromluene 800 U ND 808 uwghkg I 101 i (0%-20%)
4-Amino-2,5-dinitrotolbene 806 U ND g3 ughg I8 100 {O%20%)
HMX 800 U ND 839 wkg 4 105 (0%-38%)
Nitrobenzene B0 U ND M1 whke S 93 OB2%)
RDX 800 U ND % uhkg O % (OR35R)
Tetryl 800 U ND 60 uhkg I 80 (0%-30%)
m-Dinnrobenzene 00 U - ND 814  wghg 4 102 (0%-2I%)
m-Nitrotohuene 800 U ND 751 ugkg 6 M (0%-20%)
o-Nitrololuene 800 U ND 752 wgkg 4 o4 « {0%-23%)
p-Nitrotoluene 800 U ND 762 ugkg 6 95 ! (0%-22%)
1,2-dinitrobenzens 400 asl 380 ug/kg 95 (71%-113%) )
Noles:

RER is calculated ot the 95% confidence level (2-sigroa).
| The Qualifiers in this report are defined as follows:

i * Recovuyw%ﬂ.ﬂ)notwiﬂtlmnbepmlimiuan:vorspikeamommtcouwﬁblewiﬂnhesamplcord:eduplicatem’D‘smnmappliublewhmﬂ
Indicates analyte is B surogate compound. o

The awalyte was found in the blimk sbove the effective MDL. '

Holding time was exceeded

Estimated value, the amaiyle concentration fell above Lhe effective MIDL sud below the effective PQL

The response between the confinmation coluran snd the primary columa is >40%D :

The onalyts was analyzed for but not deiecied below this concentration. FuOrgnuicmdhuganicmalymmemlhislassthmﬂwcﬂaﬁvem}L. 1
Presumptive evidence that the analyle is not present. Please see narrative for further information. '

Presumptive evideace that the mmalyte is not present. Please see namasive for firther infromation.

Uneertain identificelion for gamma specirascapy.

P - Sl

N/A indicates that spike recavery limits do not apply when sample concearation exceeds spike conc. by & factor of 4 or mare.

A The Reiative Percent Difference (RPD) cbtained from the sampk: duplicate mmhmwmmman@mmmmmmis greater than
five times (5X) the contract required detection Jimit {RL)- In cases where eilher the sample or duplicale value is less than JX the RL, a control Limit af H-

the  RLisused lo cvaluae the DUP result. |

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

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

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



HPLC Nasrative
Sandia National Labs (SNLS)
: SDG 67601-1

Method/Analysis Information

Procedure: - Nitroaromatics and Nitramines by High Performance Liquid

4 _ Chromatography (HPLC) -
Analytical Method: ~ SW8468330 -
PrepMethod: ~ SW846 8330 PREP
Analytical Bawch ’

e 204151

| Prep BatchNumbcr: 1204149

Sample Analysis |

. The following samples were analyzed us_iﬁg the analytical protocol as established in SW846
- 8330: : L ‘ .

" Sample ID Client ID

67608007 . 059856-004

1200307003  XBLKOI (Blank) |
1200307004 = - XBLKO1 LCS (Laboratory Contro] Sample)
1200307005 059856-004MS (Matrix Spike)

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument
configuration for explosives analyses. The chromatographic hardware system congists of an HP
Model 1050 HPLC or HP Model 1100 HPLC with programmable gradient pumping and a 100 ul
" Joop injector for the primary system and a 100 ul loop injector for the confirmation system. The
HPLC 1050 is coupled to a HP Model G1306A Diode Array UV detector, and the HPLC 1100 is
coupled to a HP Model G1315A Diode Array UV detector which monitor absorbance at the
following five wavelengths: 1) 214 nm; 2) 224 nm; 3) 235 nm; 4) 254 nm; 5) 264 nm.

Page 1 of 4
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The primary HPLC system is usually identified with either a designation-of HPLC #2, or hplcb
in the raw data printouts. The confirmation HPLC system is usually identified with a designation
of HPLC #1, or hplca in the raw data printouts. The HP 1100 HPLC system is identified as
HPLC #3, or hplcc in the raw data printouss. The HP 1100 HPLC has a Column Switching Valve
which enables this system to be used for primary analysis or confirmation analysis.

Chromatographic Colnmns

Chromatographic separation of nitroaromatic and nitramine components is accomphshed through
analysis on the fol]owmg reversed phase columns: )

HP: Hypersil BDS-C18, 250 mm x4 mm oD. ct:mtmmng Sum parhclc s1zc

Confirmation of 1 mtroaromauc and niframine components, initially identified on one of the above
_ columns, is accomphshed through analysis on the following column:

' PH: Develosil CN-UGS-5, 250 mmn x 4.6 mm LD.

The primary column is used for quantltahon while the confirmation column is for qualitative
purposes only.

Prgpa:_'aﬁonlgnnlxﬁcal Method Veﬁﬁcﬁﬁon

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

Calibration Informatlon

nitial Calibration
All injtial-calibration requirements have been met for this SDG.
CCV Reqmrements »

All calibration venﬂcanoh standard(s) (CV S, ICV or CCV)requirements have been met for this
SDG.

" Quality Control {QC) Information

Surrogate Recoveries -
~ All the surrogate recoveries were w:thm the established acceptance criteria for this SDG.

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

Page 2 of 4
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LCS Recovery Statement ' : -
The LCS failed to meet acceptance criteria. There was not enough sample left to perform a
reextraction. Please see nonconformance report 5220. -

QC Sainple Designation .
The following sample analyzed with this SDG was chosen for matrix spike analysis:
67608007 (059856-004). :

MS Recovery Statement : ' ‘ '
One or more of the required spiking analytes were not within the acceptance limits in the matrix
spike (MS). ‘

MSD Recovery Statement :
There was only enough sample provided for one matrix spike.

Technical Information

Holding Time Specifications -

Alil samples in this SDG met the specified holding time requirements. GEL assigns holding times
based on the associated methodology that assigns the date and time from sample collection or
sample receipt. Those holding times expressed in hours are calculated in the Alphal.IMS system.
Those holding times expressed as days expire at midnight on the day of expiration. :

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

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

Miscellaneous Information
Nonconformance (NCR) Documentation
Nonconformance report 5220 was generated for this SDG.

The LCS failed to meet acceptance criteria. There was not enough sample left to perform a
reextraction. Please see nonconformance report 5220.

* Manual Integration

Some initial calibration standards, continuing calibration standards, and/or samples required
manual integrations due to software limitations.

Page 3 of 4
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Additional Comments : '

The Form 8 uses the retention time of the surrogate as a measure of how close the retention time
of the samples and QC are to a standard component. The Instrument Blank does not contain the
surrogate. ' '

The samples were concentrated prior to analysis to achieve the required detection limit.
Confirmation é:la]ysis 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 Statemnent

* 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 requites 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. ‘ o

veviewers Abeto e 3H Wonsa  votr_t0Lo7/ 20
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QC Summary

Reoort Daie: Octcher 7, 2002
Page 1of 2

Client : Sandia Nationa) Laboratories
MSB-0756
1.0. Box 5600
Albuguergue, New Mexico
Contact: Pamela M. Poissaol
Workorder: 47608
Parmuame . NoM__ __ Swmple Qual _ QC
HPLC Explosives Federal
Baich 24151
QC1200307004 LCS
1,3.5-Trinitrobonzene 1.04 1.11
2,4 6-Triniwololuene 1.04 110
2.4-Dinitrotolucne 1.04 0.366
2,6-Dinitreioluens .04 0.767
2- Amino-4,6-dinitrotoluenc 1.04 1.16
4-Amino-2 6-tinilrotoluene 1.04 1.04
HMX 1.04 1.08
Nitrobenzene 1.04 0.520
RDX 1.04 1.14
Tetryl 1.04 1.02
m-Dimitrobenzene ‘1.04 0.760
m-Nirotoluenc 1.04 0.536
o-Nitrotoluenc 1.04 0,537
p-Nitrololuene 1.4 0539
+1,2-dinitrobenzene 0.519 0.383
QC1200307003 MB
1,3,5-Triniwabenzene 1] ND
2,4,6-Triniwrololucne | ND
2 4-Dinitrotoluenc U ND
246-Dinitrotoluens U ND
2-Amino~-4,6-dinitrotolusns U ND
4-Amine-2,6-dinitrotoluens U - ND
HMX U ND
Nitrobenzene U ND
RDX U ND
Temwyi U ND
m-Dinitrobesizene v ND
m-Nitrotplucne U ND
o-Nitrololuene U ND
p-Nitrotoluene ) NP
*+1 2-dipilrobenzene 0.519 0.348
QCI200307005 (7608007 MS
13,5 Trinirobenzene ) 1.04 ] ND 1.13
2.4 ,6-Trinirmoluene 1.04 U ND 1.14
2.4-Dinitrotoluene 1.04 u ND 110
2,6-Dinitrotoluenc 1.04 U D 1.12
2-Amino-4,6-dinitotoluene 1.04 L XD 1.17
4 Amioo-2,6-dinitrololuenc 104 U D 1.11
HMX 1.64 U ND 113
Nitrobenzene 1.04 u ND 1.01
RDX 1.04 U ND 1.10
Tetryl 1.04 u ND 132

Units RPD% _REC%

Renge Anist  Date Time

ug/L. 107
ug/L 106
ug/L &3
ugL *
ugl. 112*
ug/L 100
ug/L 14
ug/L 50
gl 110
ug/t 93
ug/L 3
ug/l 52*
g/l 52*
ug/l 52*
g/l 75
ug/L

wg/L

ug/L

wg/l

ug/lL

ug/L

ug/l.

wgll

ug/L.

gL

vgfL

ug/L

ug/L

wgfl.

ug/L 67
ug/L. 108
ug/L 110
g/l 106
ug/L. 108
ug/L. 113
ug/L 147
ug/L 108
g/l w
ug/L 106
ug/L 127+

(B4%-110%) JLW 09730/2 i5:11

{B5%-110%)
78%-110%)
(79%-130%)
{77%-110%)
(59%-110%)
{B6%-110%)
(68%-110%)
(76%-110%)
{71%-110%)
(76%-110%)
13%-110%)
(69%-110%)
73%-110%)
(59%-118%)

(59%-118%)

(629%-121%)
(565%-137%)
(69%-119%)
(63%-123%)
(60%-133%)
(50%-121%)
(66%-131%)
(61%-106%)
(52%-135%)
(52%-124%)

09/30/02 14:29

09/730/02 15:53

14¢(



Workorder:  §7608 : Page 20f 2

Pumuame T TTNOM. T Sample Qusl | QC___ Units RPD® _RECK ' Rampe Asist Date Tune
HPLC Explosives Federal

Baca 204151 .

m-Dinirobenzene 1.04 u ND 1.10 ug/L 106 (64%-117%)

m=Nitrotolusne ’ 1.04 U ND 1.05 agfl. 101 (S56%-129%)

o-Nitrotoluens 1.04 4 ND 107 g/l i03  (533%-122%)

p-Nitrotoluene 1.04 U ND 1.07 ug/l ’ B {65%-116%)
we] 2-dinirobenzenc 0.519 0488 0.525 ug/L 101 [59%-118%)

Notes: ’

RER is calculated of the 95% copfidence level (2-sigma).
The Qualifiers in Lhis repart are defined as follows:

*  Recovory or %RPD nol within acceptance hinits and/or spike amound nol compatible with the sample of the duplicate RPD's e not applicable where §
{ndicates analyte is 2 surrogate compound. : ) '
The analyic was found in the blank shove the effective MDL.
Holding time was excecded
Estimated value, the analyte concentration fclf above the effective MDL and below the effpctive PQL
The response between the confirmation column and the primary column is >40%D
The analyte was analyzed for but not detected below this concentration. For Organic and Inarganic anefytes the sesudt is less than the cffective MDL.
Presumptive evidence that the analyte is nol present. Pleasc see namative for further information. ]
Brosumplive evidence shat the analyle is not prescat. Please see narolive for further inframation. '
- Uncertain identification for pumma speciroscopy.

*
*

H M MW - N

1

N/A indicntes that spike recovery limits do not apply when sample concentration exceeds spike couc. by 2 [aclor of 4 or morel

A The Relative Percent Differense (RPD) obtained from the sample duplicaie (DUP) is evaluated against the accepience criteria when the sample is greater than
five times (5X) the comraci requircd detestion linut (RL). In cases wherc cither the sample or duplicate value is Jess then5X the RL, a controt limit of 4/-

the  RL is used to evaluate the DUP vasult. '

Far PS, PSD, and SDILT results, the values listed arc the measured amounts, not fiaal concentrations.

Wherc (he analytical method has been performed under NELAP cerlification, the enalysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.

141



Method/Analvsis Information
‘Procedure: ' | |
Analytlcal Method:

P@ Me;hod: ' .
Analﬁical. Batch Number:
Prep ﬁatch Number: . |

Sample Analvsis

The following samples were analyzed using the analytical protocol as established in SW846 8082:

SampléID
67601013
67601014
67601015
67601016
67601017
67601018 |
67601019
67601020
67601021
67601022
67601023
67601024
1200305887
1200305888

_ PCB Case Narrative
Sandia National Labs (SNLS)
SDG 67601

Polychlorinated Biphenyls by Method 8082
SW8468082 |
SW846 3550B
203728

203727

. Client ID
059813-002
059814-002
059815-002
059816002

' 059917002

059918-002
059919-002
059920-002
059921002
© 059922-002
059923-002
059924-002
PBLKOI(Method Blank)
" PBLKOILCS(Laboratory Control Sample)

" SNLS SDG#67601 - PCB
Pagelof5
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1200305889 059813-002MS(Matrix Spike)

1200305890 © 059813-002MSD(Matrix Spike Duplicate)
stﬁn ] afj |
Chrotﬁatogrnphic Cn!n-mns _ _
Column ID Column Description
saewy  DB-5(5%-Pheayl)-methylsiloxans 30m x 0.53mm x 1.5um

J&W2
1&W3

J&W4
J&W5
J&WE

RESTEK

- DB-608 Durabond stationary phase* 30m x 0.53mm x 0.5um

DB -5(5 %—Phenyl)-methylsiloxa.nc' 30m x 0.32mm x 1.0um
DB-1701 Durabond stationary phase* 30m x 0.32mm x 0.50m

"~ DB-5(5%-Phenyl)-methylsiloxane 30m % 0.53mm x 1.5um

DB-1701(14% Cyanopropylphenyl)-methylsllome 30m x 0.53mm x

-0.5um

DB-608 Durabond stationary phase® 30m x 0.53mm x 83um

. DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm X 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 3Dm x 0.25mm x 0.25um

DB-5(5%—Pheny1)—methylsiioxane 30m x 0.25mm x 0.25um
DB-17MS(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

Rtx-CLPestici&es 30m x 0.25mm x 0.25um
Rex-CLPesticides IT 30m x-0.25mm x 0.20um

% Durabond and DB-XLB are tradernarks of J & W.

Instroment Conﬁgurahon

. The samples reported in this SDG were analyzed on one or more of the following msl:mment sysieras.
Instrument systems afe referenced in the raw data and individual form headers by the Instrument ID -

designations listed below 4
Instrument ID Systegn Configuration - Chromatographic Column

BCD1 HP 6890 Series GC ECD/ECD | RESTEK
ECD2 HP 6890 Series GCECD/ECD - RESTEK
ECD3 HP 6890 Series GC ECD/ECD o RESTEK .
ECD4 HP 5890 Series II Plus GC ECD/ECD T&WS

ECDS HP 6890 Series GCECDECD I&WS
ECD7

* HP 6890 Series GC ECD/ECD 1&WS

SNLS SDGH#67601 - PCB
Page2of5
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ECD8 - HP 6890 Series GC ECD/ECD - . RESTEK
Preparation/Analytical Method Verification

. Procedures for preparation, analysis, and reporting of analytical data are documented by General

Engineering Laboratories, Inc. (GEL) as Standard Opcratmg Procedures (SOP).
mmmﬂm

. Initial Calibration

All inftial calibration réquiren_wnts hﬁve been met for this SDG.

CCv Reqmnements

All catibration verification standard(s) (CVS, ICV or CCV) requirements have becn met for this SDG.
ity Control 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 Stateiment

The Laboratory Control Sample (LCS) splke recoveries for this SDG were w1thm the established
acceptance limits.

QC Sample Designation

The following sample was selected for the PCB method QC:
Client Sample ID¥ I.aboratgg Sample ID#
059813002 67601013 '

The method QC included a Matrix Spike (MS) and Matrix Spike Duplicate (MSD).
MS Recovery Statement

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

- MSD Recovery Statement
The matrix spike dup]icat.e recoveries for this SDG were within the established acceptance limits.

. MSN.[SD RPD Statement

The relative percent differences (RPD) bctween each MS and MSD were within the reqm:ed acceptance

SNLS SDG#67601 - PCB
Pagelaf 5
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Timits.
Technieal Information
Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date and time from
sample collection or sample receipt. Those 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.

Sample Dilutions -

None of the samples in llﬁs SDG were required dil_utién.

Salhple_ Re-prep/Re-analysis . ' '

‘None of the samples in this sample group were reprepped or Ieanalyze.d.-

Miscel@m Iﬁformation : -

Noncopfommnce (NCR) Dmnuﬁm

No nonconformance reports (NCRs) have beéen generated for this SDG. ._

Manual Tntegrations - o .

Cenairi_standa:ds and samples' required manual integrations to correctly position the baseline as set in the
calibration standard injections. If manual integrations are performed, copies of all manual integration
peak profiles will be included in the raw data section of this package.

Additional Comments o "

The additicnal comments field is used to address special issues associated with each anaiysis, clarify
method/contractual issues pertaining to the analysis and to list any report docurnents generated 2s a result
of sample analysis or review. The following additional comments were required for this sample set:

Arcclors 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 eroclar must match in pattern
and retention time; as well as quantitate relatively close between the primary and confirmation columns,
as specified in SW846 method 8000. When these conditions are not met, the aroclor is reported as a non-
detect on the data report. These situations will be noted on the raw data as DMP, representing "does not
maich pattern”, or DNC "does not confirm”. :

Certification Statement

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

SNLS SDG#67601 - PCB

Pagedof 8
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Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all date -
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: ‘Z;ﬁ—:; (,"no ' Date: fofi§ / v .

SNLS SDG#67601 - PCB
Page5of S
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Renort Dam. October 18, 2002

Client : Sandia National Laboratories ! Pﬂg& lof 2
MS-0756 .
P.0. Box 5300
Albuquerque, New Mexico '
Cantact: Pamels M. Puissant :
Workorder: 67601 '_
Parpmame _ NOM Sample Qual QC RED% _ REC% '_;R-_wge__Adtt Date Time
Sewi-Volatiles-PCH Federal :
Bateh 203728
QC1200305888 1S !
Aroclor-1260 333 30.0 uglkg 90 (48%-116%) GHI 09/30/0209:56
*4emx 6.67 5.08 ugke 76 {31%-120%)
#Decachlorobiphenyl 667 568 . ughe 85  34%-115%)
QCIZOMO05887  MB : ’
Aroclor-1016 u ND  ugkg 09/30/12 09:44
Arochor-122] u ND ug/kg 3
Armocior-1232 T ND ngikg |
Aroclor-1242 7 ND  ugks :
Aroclor-1243 | 1 ND ug/ke :
Aroclor-1254 U ND  ugksg -
Aroclor-1260 u ND . ugkg ;
**4emx 6.67 496 uglkg 4 31%120%) .
=Decachlorobiphenyl 6.67 5.56 up/kg 83 (34%-115%)
QC1200305889 67601013 M5 : ' |
Arockir-1260 . 333 7.80 35.1 uglkg 2 {(36%134%)  09/30/02 10:21
*eqcmx 6.67 476 ugkg N (31%120%)
**Diecachlorobiphenyl 6.67 521 ug/kg 78 {(34%%-115%)
QCI200305890 67601013 MSD ’ .
Arvclor-1260 313 7.80 375 up'kg ] 19 (0%~30%) 09/30/02 10:33
**4cmx 4.67 483 uglkg 73 . (31%%-120%)
**Docachlorobiphenyl 667 541  ughke 81 (34%115%)
Notes:

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

i

* mm%qummewmummmbkmmmk urmeduphmum’l)'smmhpphablewhueﬁ

-
»

Holding time was exceeded

MM Mo

Traticates analyte is & sunrogate compound.
The analyte was found in the blank above the effective MDL.

" Retimated vahe, fhe amalyle concenteation foli above the effective MDL and below the effective PQL
Theruponsebetwmiheoonﬁ:mahoncohmmd the primary column is >40%D .
The analyte was anslyzed for but not detected below this ooncentration. Fw&gmcmdhxgmcmlywsﬂnmﬁulmﬂnnﬂleeﬂbcuwhﬂ)L i
Presumptive avidence that the analyte is not present. Please see narrative for forther information.
Presumptive evidance thet the analyte is not present. Please sce nareative for farther infromation.

Unceriain identification for gamma spectroscopy.

1
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~ QC Summary

Workorder: 67601

, . Page 20f 2
. Parmuoame oM Sample _Qual QC____ Unlts RPD% _ REC%  Raage Aulst  Date Time

/A indicates that spike recovery limits do not apply when samiple toncentration exceeds spike conc. by a facter of 4 or mx&re.

~The Relative Percent Difference (RPD) obteined from the sample duplicate (DUP) is cvaluated against the acceptence criteriz when the sample is greater than
five times (5X) the contract required detection limit (RL). In casea where either the sample or duplicate value is less thin 5X the RL, a control limit of +/-

fhe  RL izmsad to evatuate the DUP result. |

For P8, PSD, and SDILT results, the values listed are the measured amounts, not finel concentrations. :

Whero the analytical melhod has been performed under NELAP certification, the analysis has met all of the |
requirements of the NELAC standard unless qualified on the Q€ Summary. _ i

17
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PCB Case Narrative

Sandia National Labs (SNLS)
SDG# 67601-1
Procedure: Palychlorinated Biphenyls by Method 8082
Analytical Method: | SWB46 8082
Prep Methiod: | SW346 3510C
Anslytical Batch Number: 203726
Prep Batch Nuscher: 203725
The following samples were analyzed using the analytical protocol as established in SW846 5082:
Sample ID Clisut ID
67608006 . 059856-003
1200305883 - PBLKOI1(Method Blank) - |
1200305884 PBLKO1LCS(Laboratory Control Sample)
System tion ” | |
Chromatographic Cohmms
Column ID ~ Column Description
1wl DB-5(5%-Phenyl)-methylsiloxane 3o x 0.53mm x 1.5um

DB-608 Durabond statiopary phase* 30m x 0.53mm x 0.5um

DDB-5(5%-Phenyl)-methylsiloxane 30m x 0,32mm x LOum

J&W2  DB.1701 Durabond stationary phase* 30m x 0.32mr x 0.5em

DB-5(5%-Phenyl)-methylsiloxane 30m x 0 53mm x 1.5um
J&W3 DB-1701{14% Cyanopmpylphenyl)-methylsllome 30m x 0.53mm x
0.5um ,

DB-608 Durabond stationary phase* 30m X O.SBmInx B3um -
DB-XLB* 30m x 0.53mm x 1.5um

DB-XLB* 30m x 0.25mm x 0.25um -
DB-17M$(50%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

J&W4

- JEWS

SNLS SDG#67601-1- PCB
Page 1 of 4
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DB-5(5%-Phenyl)-methylsiloxane 30m x 0.25mm x 0.25um

J&W6 B 17MS(50%-Phemyl)-methylsiloxane 30m x 0.25mm x 0.25um

Rux-CLPesticides 30m x 0.25mm x 0.25um
Rix-CLPesticides I 30m x 0.25mm x 0.20um

RESTEK
+ Durabond and DB-XLB are trademarks of J & W.
Instrument Configuration . , o
The samples reported in this SDG were analyzed on one or more of the following instrument systems.
Tnstroment systems are referenced in the raw data and individual form headers by the Instrument D
designations listed below. . ‘

Instrument ID System Configuration o Chromatographic Column

ECD1 HP 6800 Series GCECD/ECD - RESTEK
ECD2 P 6890 Series GCECD/ECD . RESTEK
ECD3 ~ HP63%0Series GCECDECD RESTEK
BCD4 . HPS890Series IPlusGCECDECD J&WS
ECDS HP 6890 Series GC ECD/ECD T&WS
ECDT " HP 6890 Series GC ECD/ECD I&WS
ECD8 HP 6890 Series GC ECD/ECD . RESTEK

Preparation/Analvtical Method Yerification .

Procedures for preparation, ana!ysis, and reporting of analyﬁcél data arc documented by General |
Engineeﬁng Labarataries, lnc (GEL) as Standard Operating Procedures (SOP). -

Initial Calibration |
All initial calibration requirements have been met for this SDG.
CVS Requirements | | |
Al calibration verification standard(s) (CVS, ICV or OCV) requirements have been met for this SDG.
@n | tion .
Surrogate Recoveries
All the surrbgam recoveries were within the established aceeptance criteria for this SDG.
Blank Acceptance | |
The biank(s) analyzed with this SDG met the established acceptance criteria.
SNLS SDGIT601-1- PCB
Page 2 of 4
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L.CS Recovery Statement '

The Laboratory Control Sample (LCS) spike recoveries for this SDG were within the es:ablishéd
acceptance limits. 7 . .

QC Sample Designation ‘

The MS and MSD were analyzed on a sample contained in another SNLS SDG (67554).

MSD Recovery Statément | o |
The matrix spike duplicate recoveries for this SDG wete within the established acceptance Tinwits.
MS/MSD RPD Statement '

The relative percent differences (RFD) between each MS and MSD were within the required acceptance
limits. o : ) _

T ormatio
Holding Time Specifications . ,
| GEL assigns holding times based on the associated methodology, which assigns the date and time from
sample collection or sample receipt. Those holding times expressed in hours are calculated in the
AlphaLIMS system. Those holding times expressed as days 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 prdcedure.
Sample Dilutions o ' .
None of the samples in this SDG was required dilution.
Sample Re-prep/Re-analysis v
None of the samples in this sample group w&e_ repre?péd or reanalyzed,
Nonconformance (NCR) Docmnﬁﬂon
No nonconformance reports (NCRs) have been generated fc;r this SDG.
Manual Integrations o 4 _
Certain standards and samples required manual integrations VI'.o corre;:tly position the baseline as set in the -
calibration standard injections, If manual integrations are performed, copies of all manual integration
peak profiles will be included in the raw daia section of this package.
Additional Comments .
The additional comments field is used to address special issues associated with each analysis, clarify

| SNLS SDG#67601-1- PCB ' '

Pagedotd
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method/contractual issues pertaining to the analysis and to list any repoﬁ documents generated as a result
of sample analysis or review. The following additional comments were required for this sample set:

Aroclors quantitated on the tew data report by the Target data system do not necessarily represent positive
aroclor identification. In order for positive identification to be made, the aroclor must match in pattern
and retention time; as well as quantitate relatively close between the primary and confirmation columns,
as specified in SW846 method 8000. When these conditions are not met, the aroclor is reported as a non-
detect on the daia report. These situations will be noted on the raw data as DMP, representing "does not
match pattern”, or DNC "does not confirm". A

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. : -

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

Reviewer: {;I:;'-:C"“O D:at'e:' LL-‘*’_ZT{,E!QV"

SNLS SDG#67601-1- PCB
"Pagedof 4
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QC Summary

Report Date: October 16, 2002

Chent = Sandia Nationnl Laboratorizs I Page 10l 2
M5-0756 '
P.0. Box 3800
Albugnerque, New Mexico
Contact: Pamela M. Pulssant
Workovder: 67608
Parmasme NOM ___ Swmple Oual QC Unils  RPD%  REC% . Ranpe Anist  Date Thwr
Sewii-Volatlies- FCB Frderal ;
Batch 203726
QCLN30S884  LCS
Aroclor.1260 - 100 0.860 ug/ll B6  (47%-131%) GHI 09/2502 15:40
oo 0.200 0.150 gL 75 (B4%-116%)
#Decachlorabipheryl 0.200 0.153 ug/L. 76 (21%-122%)
QCI20050588  MB
Araclor-1036 U ND vg/ll , 09725002 15:28
Asoclor-1221 U ND ug/L :
Aroclor-1232 u ND ug/L
Arochor-1242 U ND ug/L
Aroclor-1248 U ND ug/L
Aroclor-1254 U ND vg/L
Aroclor-1260 U ND ug/i. :
seqomy 0.200 0142 wg/L 71 (G4%-116%)
#*Decachorobipheny! 0.200 0.158 gL N (21%-12%)
. QCI200305385 67554002 MS : ‘
. Aroclor-1260 1.00 ND 0490 ug/L 49 (21%-113%) 09125402 16:04
0.200 0121 B 1 R 8 56 (34%-116%)
*Decachlorobiphenyl 0.200 0.0572 0.064 v/l N Q%I12%)
QCI200305886 §7554002 MSD .
Aroclor-1260 1.00 ND 0520 gl 6 52 (0%-30%) 09725702 16:6
**4omx 0.200 0121 0121 ol 61 (34%-116%)
**Decachlarobiphenyl 0.200° 0.0572 0.0664 ug/lL. 3 R1%-122%)
Notes:

RER is calculated ut the 95% coafidence level (2-sigma).

The Qualifiers in this report ave defined as follows:
*  Recovery or %RFD nolw:lhmanceptanceundlsandlorsp:bamountmmpaﬁblewmthes:unplcortheduplicauk]’l)smnot applicable where o

Holding time was exceeded

- =T R A

Indicates analyts is a sumogate composnd.
The analyte was found in the blaak abave the cffective MDL.

Estmmedvalm,ﬂ\emalymcomenm:mfdlabove the effiective MDL, and below the effective PQL
The response betweea the confirmation column and the primary column is >40%D

The analyte was analyzed For but not detected below this concentration. For Organic and Inorganic analytes the resull is tess than the effective MDL. 1
Presumptive evidence that the analyte is not present, Please see namative for furtber information. ;

Presumplive evidence that the analyte is not preseat, Pleaseseeuuranveforﬁmhwwflmuon.
Uncertain identification for gamma spectrascopy.

1

17C



QC Summary

Workorder: 67608 Page 2of 2
Parmnsme NOM __ Sampie Qual ac Units RPD% REC% Range Anlst  Date Time
NfAindicuesmalspilmremverylirnilsdonotapplywhensamphcomemﬁmnceedsspikamc.bytfmarouwmc.
A The Relative Percent Differeace (RPD) obtained from the sample duplicate (DUF} is evaluaied ageins the acceprence criteria when 1be sample is greater than

ﬁvaﬁmes(SX).lheeouuacttequircddetecuonlimh(?L).lnmeswmdmadlesamplenrmwicatevalueislmmanlsxmemamollimi:of#-
the - RLis used (o cvalnate the DUP result.
Foe PS, PSD, and SDILT results, the values listed sre the measured amounts, not fical concentrations.

Where the amalytical method bas been performed under NELAP certification, the analysis has metall of the .
requirements of the NELAC standard unless qualified on the QC Sommary. .
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Inorganic Case Narrative for -
Sandia National Laberatory
4 SDG# 67601
The following samples were prepared and analyzed using the methods referénced in the
*“Method/Analysis Information” section of this narrative: '

Sample ID Client ID
67601013 059813002
67601014 - 059814-002
67601015 059815-002 -
67601016 059816-002
67601017 - 059917002
67601018 - 059918-002
- 67601019 . 059919-002
67601020 " 059920-002
67601021 - - 059921-002
67601022 059922-002
- 67601023 059923-002
67601024 . 059924-002
1200306108 " Method Blank (MB) ICP :
1200306112 Laboratory Control Sample (1.CS)
1200307690 Method Blank (MB) CVAA
1200307693 Laboratory Control Sample (LCS)
1200307691  059813-002D (67601013) Sample Duplicate (DUF}

1200307692 059813-0028 {67601013) Matrix Spike (MS)

Method/Analysis Information:

Anpalytical Batch: 203818, 204433
Prep Batch : . 203817, 204432 . _
Standard Operating Procedures: GL-MA-E-013 REV.6, GL-MA-E-C10 REV.10
Analytical Method: - SWB46 6010B, SWB46 7471A

Prep Method : SW846 3050B, SW846 7471A Prep

System Configuration

The ICP analysis was performed on a Thermo Jarmrell Ash 61E Trace axial-viewing inductively coupled
plasme atomic emission spectrometer. The instrument is equipped with 2 Meinhardt nebulizer, cyclonic
spray chamber, and yttrium internal standard. Operating conditions for the Trace ICP are set at a power
Jevel 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 P51 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 8t 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 tate of 5 L/min.

Sample Pfeparation
All samples were prepared in accordance with the referenced SW-846 procedures.
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Calibration Information:

Initial Calibration : _ _
Instrument calibrations are conducted using method and instrument manufacturer's specifications. All
initial celibration requirements have been met for this analysis.

CRDL Requirements - '
All CRDL standards met the referenced advisory control limits.

Continning Calibration (CCV) Requirements )
All CCV standards bracketing jthis SDG met the established recovery acocptance criteria. -

Continuing Calibration Blanks (CCB) Requirements ’
All continuing calibration blanks (CCB) bracketing this SDG met the established acceptance criteria.

iCSMCSAB R_.equire:’hents '
All interference check standard (ICSA. and ICSAB) elements associated with this SDG met the
established acceptance criteria. , ' ‘

Quality Contrel (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 Recovery Statement .
ALl LCS spike recoveries for this SDG were within the established acceptance limits.

QC Sample Designation ' _ .

Sample 67473007 from SNLS SDG 67473 was designated as the quality control sample for the ICP
batch. Sample 059813-002 (67601013) was designated as the quality control sample for the CVAA batch.
Each batch included a sample duplicate (OUP) and a matrix spike (MS). The ICP batch included a serial
dilution (SD).

MS Recovery Statement _ .

The percent recoveries (%R) obtained from the MS analyses are evahiated when the sample concentration -
is less than four times {4X) the spike concentration added. All qualifying elements met the established
acceptance limits for percent recovery. :

RPD Statement : -
The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the
acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control linmt
of +/- the RDL is used to evaluate the DUP results. All applicable elements met the DUP acceptance
criteria except barium, as indicated by the “*" qualifier on the QC summary.

Serial Dilution % Difference Statement

The serial dilution is used to assess interference caused by matrix suppression or enhancement. Raw

element concentrations that are at least 50X the instrument detection limit (IDL) for ICP analyses are
applicable for serial dilution assessment. All appliceble analytes met the acceptance criteria.
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Technical Information:

Holdmg Time Speuﬁcatmns
All samples were analyzed thhm the speclﬁed holding times.

' Sample Dilutions

Dilutions are performéd to minimize matrix interference resulting from elevated nineral element
concentrations and/or to bring over range target analyte concentrations into the linear calibration range of
the instruments. The samples were diluted the standard 2x for soils on the ICP. No diluuons were
required for the CVAA analys:s

iscellaneous Information:
NCR Documentatmn
Nonconformance reports are geperated to document procedm'al anomalics that may deviate from
referenced SOP or contractual documents. No NCR's were issued for this SDG.
Additiomal Comments
The additional comments field is used to address speclal issues assomated with each analysis, clarify
method/contractual issues pertaining to the analysis and to list any report documents generated as a result
of sample analysis or review. Additional comments were not required for this SDG.
Review/Validation:
GEL requires ail analytical data to be verified by a qualified data validator.

The following data validator verified the data presented in this SDG:

Reﬂewer &ﬁlb
Date: - otolecs
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QC Summary '
Clieat ; Sendia National Laboratories : Report Date: “;,g,'““,‘,‘;i“’
MS-0736 )
P.O. Box 5800 ,
Albuguergue, New Mexico .
Contaet: Pamcia M. Puissant
Workorder: 67601 '
Parmname NOM Sample Qual QcC Units RPD% REC% | Range Anist Date Time
Metals Analysis-ICP Foderal : } ' .
Baich 203818 !
QCI1200306109 67473007 DUP : )
Arsenic ’ 3.06 259 mghkg 2 |(0%-20%) HSC 10/09/02 20:4] -
Barium v 832 - 658 kg 2 1(0%-20%)
Cadmiom 1 0200 J 0159 mgkg . NA "  (+/-0.495)
Cloonsium 920 £35 mgkg M {0%-20%)
Lead 4,89 sit mekg. 4 1(05%4-20%)
Selenjum J 0284 I 0233 mghkg WA " (+-0.495)
Sihver U ND U ND mghkg NA ; (4-0.495)
QCIZ00306112  LCS ’ . Vo
Arsenic 192 187 mghkg . 98 (T9%-121%) 10/05/02 20:23+
Barium . 417 a6 mgkg 100 (R0%-120%)
Cadminm 125 122 mghkg 97  {31%-119%)
Chromium 133 131 mgkg 9 (TT%123%)
Lead 160 157 mgks 98 (BR-123%)
Selenium 970 924  mgke 95 (12%-118%)
Silver 115 118 nphg 103 (55%-145%)
QCI200306108  MB . _ _ S
Arnsenic U ND . mghkg 10/09/02 20:17 «
Cadmium u ND  mphg
Lead U ND  mghg
Selenivm U T ND  mghkg
Silver U ND mg/kg
QC120030611) 67473007 MS i
Arsenic 243 3.06 252 mghg 91 (75%-125%) 10409/02 20:47 1
Barium ‘ 243 812 108~ mghkg 101 (75%-125%)
Cadmium 243 1 0.200 e mghg 20 (75%-125%)
Chromimm 243 920 326  mphkg 97 (75%-125%)
Lead 243 489 272 mphg 92 (75%-125%)
Selenium : 243 1 0244 209 mpkg 85 (75%-125%)
Silver W3 U ND 27 kg 94 (T5%-125%)
QCI200306110 57473007 SDILT - -
Arsenic iz 1 2.80 uwfl 3552 10/09/02 20:35 «
Barium 849 163 gl 3176 . - }
Cadmiurn J 20 U ND wglL NA
Chromitn 93.8 180 uwgl 381 E
Lead 49 107 - S wl &B :
Selenium 3 249 U ND wl WNA
Silver u ND U ND wp/l. WA
Metaks Anaiysis-Mercury Federat 1
Botch 204433

QCI120039769% 67601013 DUP

20



QC Summary

Werkorder: 1601 . . _ . Page 20f 2

Parmname NOM ___ fSsmpie Qual __ .QC___ Uwmits RPD% RECY% | Ramge Aslst Date_Time

Metals Analysis-Mercory Federal '

Raich 204423

Mercury ' 3 pooszl 1 000382 mghg NA (40000 NORI  1V14/02 12:07 7
QCi200307653  LCS . . . \ »

Mercury - 240 ns  mpkg 95 (66%-134%) V1402 12:03 +
QCI20007690 MB . - -

Mercary . U ND  mphg : 10714702 12:01 »
QC1200307692 67601013 MS - .

Mercay 0048 1 00062 0.100 mgkg 9 (75%-125%) 10/14/02 12:10 -

Notes: ’

RER i caloulated at the 95% confidence level (2-sigms).
The Qualifiars in this report are defined as follows:

* Rmetym%km“mmmmulmmdforspikemmmmﬂewhﬁnmknrlhedipwmnm’smmuppbcablewhmt
Indicates analytc is a surogate compound.
Thmﬂykmfmdhhbhnkmmﬁwzm
Holdingnmewuexnwded

. MmhmmwmmcﬁmmmemmmL
Thmmsbmmncmﬁ:mmmlmmdhprmwhmum
The mmlyle was analyzed for but not detected below this concentration. ForOmmcmdlnmunﬂymthemuhshuﬂnnheﬁmeMﬂL 1
Presumptive evidence that the analyte is not preyedt. Please see narmative for farther jnformation.
Presumplive evidence thai the analyts is not present. Plenemmmﬁveforthllherm&mam
Uncettlm:denhﬁuuonprmmanpwtroscopy

»
*

MM KT W -

NIAin:Iiutadatm%mmmwwmmcmmmmmmhaﬁmoﬂmm

A The Relative Percent Difference (RED) oblained from the sample duplicate (DUP}kevﬂmedmmﬁhmpmmwhmthempkhmm
ﬁwumes(mmcmmtequueddeteamnIimit(RL).lnuseswhﬂeuﬂmﬁwsamphord\phcmwmuhuﬂmsxtthL,amullumtofH-

the  RL isused to evaloate the DUP resalt,

For PS, PSD, andSDETmlu,ﬁavﬂmhleﬂmﬂ:emedmm!s.mtﬁnﬂmtrnm . - '

Where the analytical method has been pedomedmdcrNELAPcemﬁuum!heml}mshasnwtall of the
requirements of the NELAC standard unless quatified on the QC Summsary. - '

20!



S

Metals Case Narrative for
- Sandia National Labs (SNLS)
SDG# 67601-1

Sample Analvsis: _ o ' ' A
ThefollowingsamplesﬁrstexkaﬁtedbySWS%methodlSll,ﬂmpmpmedmdanalyzedusingthe

methods referenced in the “Method/Analysis Information™ section of this narrative:

Sample ID Client ID

67608010 - 059856007 -

1200307728 Methods Blank (MB) ICP-204455/204453
1200307729 Laboratory Control Sample (LCS) :
1200307666 Methods Blank (MB) CVAA-204420/204419

1200307669 Laboratory Control Sample (LCS)

Method/Analysis Information: -

Analytieal Bateh #: 204455, 204420

Prep Batch #: 204453,208419

Analytical Method: . SWa46 60108, SWE46 7470A

Prep Method: SWB846 3010, SW846 7470A .

Standard Operating Procedure: GL-MA-E-013 REV.6, GL-MA-E-QI0REV.10 -
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 Meinhardt nebulizer, cyclonic
spray chamber, and yttrium internal standard. Operating conditions for the Trace ICP are set at a power
level of 550 watts. The instument 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 mereury analyzer. The instrument consists of-a cold vapor atomic absorption spectrometer set
to detect mercury at 2 wavelength of 254 nm. Sample introduction through the flow jujection system is
performed via a peristaltic pump at 9 mL/min and nitrogen carrier gas rate of 5 L/min. o

Sample Preparation .
All samples were prepared in accordance with the referenced SW-846 procedures.

Caliby Info on:

Tuitial Calibration ‘ ' ‘
Tnstrurment calibrations are conducted using method and instrument manufacturer’s specifications. All
initial calibration requirements have been met for the analyses. .

CRDL Requirements ' ' o
All element recoveries in the CRDL standards met the advisory control limits (70% - 130).
ICSA/ICSAB Requirements oo

* All interference check standard (ICSA and ICSAB) elements associated with this SDG met the

established acceptance criteria.
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 Continuing Calibration (CCV) Requiremnents _ '
All CCV standards bracketing samples from this SDG met the established recovery acceptance criteria.

Continning Calibration Bianks (CCB) Requirements .
All continuing calibration blanks (CCB) bracketing samples from this SDG met the established
acceptance criteria. ’ :

Method Blauk Acceptance o

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 :
All LCS spike recoveries for this SDG were within the required acceptance limits. -

QC Sample Statement - ' : )

Sample 060043-003 (67821004) from SNLS SDG 67821 was designated as the quality control sample for
the ICP batch. Sample 059582-007 (67354008) from SNLS SDG 67354 was designated as the quality
control sample 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 JCP batch. ’ .

MS Recovery Statement . _ .

The percent recoveries (%R) obtained from the MS analyses are evaluated whei 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.

The relative percent difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the
acceptance criteria of 20% when the sample is greater than five times (5X) the contract required detection
limit (RDL). In cases where either the sample or duplicate value is less than 5X the RDL, a control limit
of +/- the RDL is used to evaluate the DUP results. 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
element concentrations that are at least 50X the MDL for ICP analyses are applicabie for serial dilution
assessment. All applicable analytes met the acceptance criteria.

T ical rmation:

Holding Time Specifications _
Al samples in this SDG met the specified holding time requircments.

Dilutions are performed to minimize matrix interferences (e.g., those resulting from elevated mineral
element concentrations) present in the sample and/or to bring over range target analyte concentrations into
the linear calibration range of the instruments. No dilution was necessary. :
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L{[,isee_;__laneo» . 1S Iﬂormatig:

NCR Documentation : :
Noncooformance reparts (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 anatysis, clarify
method/contractual issues pertaining to the analysis and to list any report documents generated as a result
of sample analysis or seview, Additional comments were not required for this SDG.
 Review/Validation: -

GEL requires all analytical data to be verified by qualified data validator.

The following data validator verified the data presented in this SDG: -

Reviewer: (QiseI S D

Date: 10]8fa
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QC Summary

QC1200307667 67354008 DUP-

Clleat : Sandlia National Laboratories R e v 102
MS-#756
P.0. Box $800
Albnqnuqne,NurMm
Contact: . Pamosla M. Poissant
Workorder: 67608 i
Paxmusmme NOM Sample Qual ocC Units RPD% REC% __Range Anlst Dute Time
Metals Analysis-JCP Feders) ) ) )
Baikch 204453
QCI200307730 67821004 DUP _ : .
Agsenic - U ND U = ND mgl. NA (+/-0,005) HSC 10/01/02 23:30
Barium .1 000381 mgl NA “ . {(+-0.005)
Cadmium 7 0073 1 000469 mg/l. NA 4 . (+-0.005)
Chromiom BY. 000101 BJ  0.000999 mgl Na + . {H-0.005)
Lead I 000387 § 00042} mgll. NA ~ T (40005
Selenium U ND U ND myl. NA | (H-0.005)
Sitver u ND U ND mg. NA _ +-0.005)
QCI200307729  LCS :
Arsenic : 0.500 0.504 mg/L 101 ' (80%-120%) 1001402 22:54
Barium 0.500 0.516 mg/L 103 (80%-120%)
Cadvoium - 0500 0.510 mg/L 102 (80%-120%)
Chromium Q.500 B 0.513 mg/L 103 | (80%-120%)
Lead 0.500 0.520 mg/L 104 . (30%-120%)
Selemivan 0.500 0495 - mgl, 96 | (80%-120%)
Sitver 0.500 0.491 mglL - 98 | (80%-120%)
QCIZN307728 MB :
Arsenic T ND mg/L : 10/01/02 22:48
Barivm u ND ©  mgl ,
Cadmivm u ND mgl. .
Chromiem 1 0.000567 mll . .
Lead v ND mg/L
Selenium i ¢ ND mg/L
Silver - u ND mg/L
QC120030773 67621004 MS . ,
Arsenic : 0500 U - ND 0.504 mg/L 101 {75%-125%) 16/01/02 23:36
Barium 0.500 _ 0.5 mg/L 104 ' (75%-125%)
Cadutium 050 1 000473 0.514 mg/L 102 . (75%-125%)
Chromimm 0500 BI 00001 B 0.518 mg/L 103 | (15%-125%)
Lead 0500 T 000387 0.525 mg/L. 104 (75%-125%)
Selenium 0500 U ND 0.503 mg/L. 101 (I5%-125%)
Silvex 0500 U ND 0.491 mefl 98 ' (75%-125%)
QCI200307732 67821004 SDILT :
Arsenic : U ND J 265 ug. NA ' 040102 23:24
Barium : I 0838 - upl NA
Cadmivm J 473 ] 0.787 ugl 168 :
Chromiom BI 100 BI 0.017 upfl. 352 '
Lead I 387 7. 191 cupll. 146 '
Selenium U ND U ND ngl. NA
Silver v ND U ND ugfl. NA t
'Melabmlyds-lhmryl?dual
Basch
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C Summary ' ;

. hge 2ol 2
" Parmname ] NOM . Sumple Qual _ QC _ Units RPD% KEC% _ Ramge Apist Date Time
Metals Analysis-Mercury Federal ' -
Batch 204420 , .
Mercury v NP U ND© mgl NA | (+-0.0002) NOR1 100102 11:27
QCILZ00307668  1CS - . ’
Mercary 0.002 - 000213 mgl 106 ' (80%-120%) 100102 11:17
QCI200307666 - - MB ‘
Mexcury : u- ND  mgh 1001402 11:15
- QCIZN307668 67354008 MS ,
Mercury 0002 U ND 0.0021  mgl 106 (75%-125%) 100102 11:29
Notes: 1

RER is calculated at the 95% confidence level (3-sigms).

The Qualifiers in this report are defined as follows: : o . -

* Rmmm%%mwiﬂﬁnmmlhﬁumﬂasphmmmm‘b{ewimmunq:lcerlheduplieatek?h’saremnppliwblewhueﬂ
Tndicanes analyte is a surogate componnd, ’ : )

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

Holding time was excezdsd _

. Estimated value, the analyte concentration fell above the cffective MDL and below ihe effective PQL
Mmspmbﬁwmduwnﬁmﬂionwmmwlhepﬁmuymlumis%D :
mmﬂmwmﬂyudforbmmtdﬂmmdbdowﬂfuwmmﬁm. Fm&gankmdlmgmi:malyusmemuhislessmanmceffecﬁvemL 1
Presumplive evidence that the analyte is not present. Pizase see namative for further information. )

Presomptive evidence that the analyte is not presenl. Please see narrative for fusther infromation. '
Uncertain identification for gamma spectroscopy. ’ '

*
*

L L R B -

N/A indicates that spike secovery Emits do not apply when sample coscentration exceeds spike conc. by a factor of 4 of more.

A 'The Relative Percent Dilference (RPD) obiained from the sample duplicate (DUP) is evaluated against the sccephence crjteria when the sample is greaicr than
five times (5X) the contract required detection Yimit (R1.). Jo cascs where either the sample or duplicate value is less than 5X the RL, a control Jimit of +/-

the  RL isused to cvaluate the DUP tesult. : .

For PS, PSD, and SDILT resaits, the values listed are the measured amounts, pot final concentrations.

‘Where the analytical method has been performed undesr NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Method/Analysis Information

Procedure: ‘Total Cyanide
Analytical Method: SW846 9012A
Prep Method: SW846 9010B Prep
Analytical Batch Number; 205123

Prep Batch Number: 205122 |

Sample Analysi

The following samples were analyzed using the analytical protocol as established in SW846
9012A:

Sample ID Client ID
67601015 059815-002
67601016 059816-002
67601017 059917-002
67601018 059918-002
67601019 059919-002
67601020  059920-002
67601021 059921-002
67601022 059922-002
67601023 059923-002
67601024 059924-002
1200309255 MB

1200309256 DUP of 67601015
1200309257 DUP of 67601016

1200309258 MS of 67601015
1200309259 MS of 67601016
1200309261 LCS
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SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by
General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed
in this "Method/Analysis Information” section.

Calibration Information:

The instrument used in this analysis was the following: Lachat QuickChem FIA+
Initial Calibration

The instroment 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
Himits.

Laboratory Control Sample Recovery
The recovery for the laboratory control sample was within the required acceptance limits.

Quality Control .
The following samples were designated for Quality Control: 67601015 and 67601016

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.
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Technical Info ion:

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 helding 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: 1200309261. ‘ ‘ :

Sample Reanalysis ' .
The method blank (1200309255) was reanalyzed because there was no sample in autosampler
cup during the original run.

Miscellaneons Information;

Nonconformance Reports
No Nonconformance Reports (NCR) were required for any of the samples in this sample group
for this analysis. ' : .
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Method/Analysis Information

Procedure:

Analytical Method:
Prep Method:

Hexavalent Chromium
SW846 7196A
SW846 3060A

Analytical Batch Number: 205618

Prep Batch Number:

Sample Analysis

205617

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

T196A:

SampleID = ClientID
67601013 ~  059813-002
67601014 059814-002
67601015 059815-002
67601016 059816-002
67601017 059917-002
67601018 059918-002
67601019 059919-002
67601020 059920-002
67601021 059921-002
67601022 059922-002
67601023  059923-002
67601024 059924-002
1200310247 MB
1200310248 DUP of 67601013

1200310249 DUP of 67601023
1200310250 MS of 67601013
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1200310251 MS of 67601023
1200310252 LCS

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by General
Engineering Laboratories, Inc. as Standard Operating Procedure (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-044 REV 4.
Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with guidance from the regulatory documents listed

in this "Method/Analysis Information” section.

Calibration Information:
The instriment nsed in this analysis was the following: Milton Roy Spectrophotometer 200

Initial Calibration
The instrument was properly calibrated.

Calibration Verification Information
All calibration verification standards were within the required limits.

Quality Contre] (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 w;thm the required acceptance limits.

Quality Control
The following samples were desxgnated for Quatlity Control: 67601013 and 67601023

Sample Spike Recovery ,
The spike recoveries for this sample set were within the GEL SPC limits, but were outside of the
client’s required acceptance limits of 75%-125%. See NCR# 6532.
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Sample Duplicate Acceptance
The values for the samples and duplicates for this sample group are less than the Practical
Quantitation Limit (PQL); therefore, the RPDs are not applicable. ‘

Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calculated in the 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 _
No samples in this sample group required dilutions.

Miscellaneous Information:

Nonconformance Reports . _
NCR# 6532 was written for this sample batch due to matrix spike recoveries outside of the client
required limits.

Certification Statement

* Where the anatytical 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 & qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third lcvel validation upon completion
of the data package. _

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

e e

R~
Reviewer: ._5'.—’—'-—-” (el ;i"" \/. Date:__ m{ﬂgjoz
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QC Summary

' Report Date: October 18, 2082
Client : Sandis Natiosal Laboratories Page 1of 2
MS-0756 -
P.O. Box 5880
Albuguerque, New Mexico
~ Contact: Pamels M. Pulssant .
Workerder: 67601 _ _ _ -
Parmmame NOM Sample  Qual QC___Unws RPD% REC% _ Ramge - Auist _Date Time
. . 1
Rapid Flaw Analysls Federsl : .
Buch 204703
QCL200308223 67473009 DUP : ‘
Cyanide, Total ‘ v ND U ND  rghg MNA © #0227 ADF 1001402 10:13
. QCi20030822  LCS ,
Cyanide, Total . nm 381 - mgikg 137 ' (62%-138%) 1070102 10:12
. QCYENN222 MB .
Cyanidc, Total u ND wgke 1v01/02 10:06
QCI200308224 67473009 M5 ) :
Cyanide, Total . 500 u ND 506 mgkg 161 (55%-145%) 10102 10:14
Basch 205123 : ‘ :
- QCL200309256 67601015 DUP -
Cynmide, Total ND ND mghkg NA (+-0.250) ADF HOM2%2 12:36
QCL200309257 67601016 DUP . : o
Cyapide, Total ND ND mghkg NA (+/-0.250) 10/02/02 12:38
QC1200300261  LCS :
Cyanide, Total xr 252  mghkg 91  (62%-138%) 10/02/02 1234
QCI200309255 MB :
Cyanide, Total u ND mglkg 10/0202 13:51
QC1300309258 67601015 MS N o . . ,
Cyanide, Total ) . 500 v - ND - 526  mghkg 105, {55%-145%) 10/02/02 12:36
QCI200309258 67501016 MS
Cyanide, Total 455 - U . . ND 449  mpkg 98 | (S5%-145%) 10/02ZN2 12:39
wmm ' :
205618 _
chooslws 67601013 DUP :
Hexavalent Chromium ND U ND mghky NA | (44-0.0995) BEP2 10711/02 09:00
QUI200310249 67601023 DUP o
- Hezavalent Chromium - v ND U . ND mghkg NA {&/-0.0983)
QCI200510252  LCS o : o
i 0985 0956 - mghg 97 | (12%-121%)
QCL200310247  -MB _ ;
Hexavalent Chromiom - U ND mg/kg
QCI20310250 67601013 MS
Hexavalent Chromium 0993 u ND 0.663 mg/kg 63  (49%-130%)
QC1200310251 67601023 MS . )
Hexavalent Cloomium 03993 ND 0.715 mg/kg 71 (40%-130%)
Notes: ’

RER is calcolated at the 95% confidence Jevel (2- ngma)
TheQuahﬁe:smﬂnsprnudcﬁmdasfollows

» Recovery or %RPD not within asceptance limits and/or spike amount not compnl.ible with the samp]e nrtheduplu:atems mnotapphoablewhmd

*+  Indicaics analyte is a sumrogate compound.
B The analyte was found in the blank above the effective MDL.

H  Holding time was excesded
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QC Summary

Workorder: 67601 ' Page 2of 2

Pargmame NOM Sample Qual QC___ Units RPD% REC% Range Anlst “Date_Time_

mmvmmmmmm&ummcmmmmwwmmmm
mmmmewuﬁmmmmmwmwhmkm

The aaalyte was analyzed for but not detected below tis concentration. For Orgenic and Inorgsnic analyues the result is Jess than the effective MDL. §
Presumptive cvidence that the analyte is pot present. Please see narrative for further information. . )

Presumpiive evidence that the snalyts is not preseat. Please ses narrative for further infromation. - ;

Uncertain identification for gamoma spectroscopy. o .

MMM e e

NIAMMWWMdammmmkmmmmmm.byafwbto“otmdre.

A The Relative Percent Difference (RFD) cbiained from the sumple duplicate (DUP) is cvaluated ngainst the acceptence criteria when the sample is greater than
ﬁvcﬁm:(mthemtﬂmquﬁeddﬂwﬁmﬁmﬂ{m.).mmwbmeiﬂmthemphud:mﬁmhvduishﬂ&hsxmem.:mllhﬁtofﬁ-

the.  RL is used to cvaluste the DUP result. . S . . : :

FmPS,PSD,nndSDﬂ.Trewlu,thnﬂnesWﬂﬂnmedmm,mﬁndmkﬂim.

Whuememmﬁmnummmmmmmmmm:ysish'asmaﬂome
requirements of the NELAC standard unless qualified on the QC Summary.
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General Chemistry Naxrative
Sandia National Labs (SNLS)
SDG 57601
Method/Analysis Jnformation
Precedure: Total Cyanide
Aualytical Method: SW8469012A
Prep Method: SWB846 90108 Prep
Analytical Batch Number: 204703
Prep Batch Number: 204701
Sample Analysiy
"gt;zfxllowmg samplcs were analyzed using the analytical protocol as established in SW846
Sample ID Client ID
67601013 059813-002
67601014 059814-002
1200308222 MB
1200308223 DUP of 67473009
1200308224 MS of 67473009
1200308226 LCS
SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlied by General
Engineering Laborstories, Inc. 35 Standard Operating Procedure (SOP). The data discussed in
this narrative has been analyzed in accordance with GL-GC-E-095 Rev. 1.



Preparation/Analytical Method Vexification

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 thig "Method/Analysis Information” section.

Calibration Information:

The instrament used in this analysis was the following: Lachat QuickChem FIA+.

Initial Calibration

The instrument was properdy calibrated.

Calibration Verification Information
All calibration veritication standards were within the required limits.

Blamk Acceptance
The method and calibration blanks associated with this data were within the required acceptance
limnits.

Laberatory Control Sample Recovery
The recavery for the laboratory conitrol sample was within the required acceptance limits.

Quality Control
The following SNLS sample was designated for Quality Control: 67473009

Sample Spike Recovery
The spike recovery for this samplc set was within the required acceptance limits.

Sample Duplicate Acceptance

The values for tbe sample and duplicate for this sample group are Jess than the Practical
Quantjtation Limit (PQL); therefore, the RPD is not applicable.
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Technical Information:

GEL assigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calcolated in the AlphalLims 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 ay stated in the SOP.

Sample Dilutions
The following QC samplc in this sample group was diluted 1:50 due to high concentration for
this analysis; 1200308226. -

Miscellaneons Information:

Nonconformance Reports
No.Nunconformance Reports (INCR) were required for any of the samples in this sample group
for this analysis.



General Chemistry Narrativé ,
Sandia National Labs (SNLS) -
SDG 67601-1°

Method!Analmg Information
Procedure: - Hexavalent Chrommm

Analytical Method: ~ SW8467196A
Analytical Batch Number: = 204193

‘ S le Anai i

The following samples were ana]yzed using the analytlcal protocol as estab]xshed in SW346
- T196A: _ : .

, Samplelf) _ Client ID

67608009 059856-006 |

1200307123 MB for batch 204193 _

1200307124  DUP of 67608009

1200307125 PS of 67608009

1200307126 . LCS forbatch 204193
SOP Reference

Procedure(s) for preparation, analysis and reporting of analytical data are controlled By General
Engineering Iaboratories, Inc. as Standard Operating Procedure(s) (SOP). The data d:scussed in
this narrative has been analtyzed in accordance with GbGC~E—044 REV 4. ,

Preparation/Analytical Method Verification _
The SOP stated above has been prepared based on technical research and testing conducted by

General Engineering Laboratories, Inc. and with gmdancc from the re gu]atorv documcnts hste:d
in this "Mcthod!Analym Information” secuon S
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_%MM

‘The instrurnent used in tlns analys:s was the following: Milton Roy Spectfophotonwter 200

Inltlal Cahbration
The instrument was propcrly calibrated.

Calibration Venﬁcatlon Information
All calibration verification standards were within the required Imuts

- Qnalig: Conirol §Q-C[ Infol;mation:' '

Blank Acceptance ‘ '
The method and calibrauon blanks associated with this data were wnhm the required acceptanoe

limits.

Laboratery Control Sample Recovery
The recovery for the labomtory control sample was w:thm the requued acccptancc limnits.

 Qnuality Control _ '
The followmg sample was demgnatad for Quahty Control: 67608009

Sample Splke Recovery v
The sp:ke Tecovery for this sample set was within the requued acceptance limits.

Sample Duplicate Acceptance : ‘
" The values for the sample and duplicate for this sample group are e less than the Practxcal
" Quantitation Limit (PQL) therefore, the RPD is not apphcable

 Technical Information:

GEL éSsigns holding times based on the date and time of sample collection. Those holding times
expressed in hours are calcnlated in the Alphal.ims system by hours. Those holding times
'expressed as days expire at midnight on the day of expiration.

Huldmg Times
-Sample 67608009 was received by the Jab outside of the method spccxf ied holdmg tnne

Prepélratinn!Analyﬁcal Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions -
- No samples in this samplc group reqm:cd dﬂuuons
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Miscellaneous Information:

Nonconformance Reports
Nonconformance Report (NCR) 5076 was submitted by the project manager for sample

_ 67608009 because the sample was received out of holding i_‘_or hexavalent chromium analysis.

: Add]tmnal Commenls _ '
_ Sample 67608009 was not loggcd in for hexavalent chrommm analysis unnl 9/26/02
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Method/Analysis Information

Procedure: = Total Cyanide
Analytical Method: - SWS46 90124
Prep Method: ~ - SW846 9010B Prep
Analytical Batch Number: 205981 - -

Prep Baich Number: = 205980

Sample Analysis

The following sampics were analyied using the analytical protocoi as established in EPA 335.3:

SampleID Client ID
67608008 059856-005
| 1200311080 MB for batch 205961
1200311081  LCS for batch 205981
1200311082 DUP of 67798008
1200311083 MS of 67798008
1200311474  LCSD for batch 205981

SOPF Reference _

Pmccdurc(s) for preparatlon, analysm and repomng of analytlcal data are controlled by General
Engineering Laboratorics, Inc. as Standard Operating Procedure(s) (SOP). The data discussed in
. this narrative has been anatyzed in accordance with GL-GC-E-095Rev. 1.
Prepa'raﬁon/Analyﬁca: Method Verification

The SOP stated above has been prepared based on technical research and testmg conducted by

General Engineering Laboratories, Inc. and with guidance from the rcgulatory documents hsted
in this 'MethodlAnalysns Information” secuon ‘
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Calibration ]nfomtinn. '
_ Ths instrument used in this mxa]ys;s was the foliowmg Lachat QuickChem FIA+

. Initial Callbratiun - '
The instrument was properly cahbratcd.

" Cahbratlon Verification Information
All cahbmtlon venﬁcanon standards were within the required hm1ts

_Quil'ﬁ Cdnlrol (QC) Information: ;

Blank Acceptance | ' ' ‘
. The method and calibration blanks assocxated wlth this data were within the reqmred acceptance
limmits. :

Laboratory Control Samp!e Recovery
'The rccovery for the Iaboratory control sampie was within the requucd acceptance lmnts

LCS Duplieate Recovery
"The LCS Duphcate recovery was Wﬂhm thn reqmred acceptance limits.

LCS Duplieate RPD
The Relative Percent Difference between the LCS and LCS Duplicate was within the required -

acceptance lumts

Quality Control o
The fo]Jowmg sample was des1gnated for Quahty Control: 67798008

Sample Spike Reeovery
The spxkc recovery for thls sample set was within the required accepiance limits.

Sample Duplicate Acceptance

. The valyes for the sample and duplicate for this sample group are less than the Pracueal
] Quanmanon Lumt (PQL) therefore, the RPD is riot applicable.

Technical Infomﬁon:
'GEL assigns holdmg 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 mIdmght on the day of expiration.
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-Holdmg Times
All samples from this sample group were analyzcd w1thm thc requmed holdmg time for this
method.

PrejnrahonlA:ialyhtél Méthod Verification
All procedures were performed as stamd in the SOP.

Sample Dﬂuﬂons

No samples in this sample group reqmred dxluuons
8 Mlscellaneous Momaﬁon'

N onconformance Reports

. No Nonconformance Reports (NCR) were requmad for any of the samplcs in this sample group
for this analysis. ‘ ‘

1 _ grj_ﬁ_catmn Statemen

- *Where the analyucal method has been performed nndcr NELAP certification, the ana.lysns has
- met all of the. requnements of the NELAC swndard unless otherwme noted in the analytical case
narrative. _ _

:'-.Review Vahdatmn' Lo

GEL requircs all analytical data o be verified bya quanﬁed data validator. In addition, all data
designated for CLP or CLP-hkc packaging will receive a th.u'd level validation upon camplcuon
of the data package .

The folluwmg data vahdator veriﬁed the mformation presented in this case narrative:

‘Reviewer: % Date: o/
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S QC Summary :
. Resort Date: October 9, 2002
Client = Sandia Natlonal Labsralories 7 Mlv’ﬂ

Workorder: 47608 . : . . ,
Povransge NOoM _MMMM_A.‘!M
Bach . 205981
QCI2M0311082 67793005 DUP : :
Cyanide, Total U ND U ND
QC1200311081  LES
Cyanide, Total © 0050 v 0.0483
QCI200311474  1CSD _ : T
Cyanide, Tois! ' o 0.050 . . 0.03D6
QCL200311080 ME
Cyanide, Total ‘ : T ND
QCI1200311083 67796006 MS.
Cyznide, Totl - 0100 U D - 0100
Analvely Federal - -
Baich 204193
QCL200207124 67606009 DUP
QC120030M26  1CS : )
Hexavalant Chromiam : 0.100 0.09%
| QUIINTIZ NE : :
Hexavaleat Chwonsium ) . U ND
QCIZ00307125 67508008 PS :
Hexavalent Chromimn - 0100 HU . ND H 0093

Notes:
RER is calcnlaind at the 95% confidence tevel (2-sigtna).
“The Quatifiers ib this report are defined as foflows:

b Rmvuyw%k?bmwitbhmpmlinhaﬂonpihmmotwmpﬂhn&mn:mpkwﬁehplhﬂomsmnﬂapphblewhmd
Tndicates analyle is 2 surogate compound. ) : ' ! :

The analyte was fonnd in the blank above the effective MDL. - ’

Holding Gt was exoteded ’
wm.ummmﬁnmmwmeyMudmemm
»mmmwvuummmwummmhxm

The amalyte was sealyzed for bt not detocted below this concentratios. For Organic and Inosgasic ansfyzes the resulcis less thao the cffective MDL. 1
Presumptive cvidence that the analyte is 201 preseat. Pleasc se¢ nacrative for further infoemation. ) -

Presumplive evidence that the analyts s ot presens. Please see narmative for forther infiomation. o

Uncertain identification for gemma spectrOSCOpY. .

WA " (40005 ADF 100402 10:52
o1 100402 10:48
101 100402 1049
10R4/02 10:47

SRR 1

100 ° 1070402 10:56

13t

[ 4
*

oM Q™= DWW

NA (+£0010) VHI OS/26/0214:20
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QC Summary

Workerder: 67608 -

ragezoti

Parmnaene NOM Units RPD% _REC%
mAmmw.wmummmmmmwm.wnﬁmd4mnm;

 The Relstive Percent Difference (RPD) oblaised from the sampis duplicate {DUP) is evaluated against the

criteria

Time

ia when the sample is greater thint

> accepience critet
five titnes (5X) the condract required delection limit (RL). To cases wheee elther the sample or duplicats valoe is mmsxmm,-mnoihitdu- )

the  RLisusedeo evaluate the DUP reyok. ‘
ForPS, PSD, a0 SDILT sresnis, the valoes Hstod are the measused xmounts, not final coscentrations.

Where the analytical method has been performed ander NELAP certification, the analysis bas met all of the
mgﬁm&ofﬂnbﬂl.hCmdaﬂmﬂeaqmﬁﬁdmanCSmy. .

1
L
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Radiochemistry Case Narrative

. Sandia National Labs (SNLS)
: ‘Workorder 67601
Method/Analysis Information
Batch Number: .205009
. Procedure: Determination of Gross Alpha_ Amd Gross Non—VaI anie Beta in Water -
~Analytical Method: EPA 300.0 :
Sample ID . ClientID .
£7601013 059813-002
67601014 ’ 059814-002
67601015 . 059815-002 .
- 67601016 - 059815-002-
a7601017 : 05991°7-002
&7601018 059918-002
67601019 ) 059919-002
$£7601020 059920-002
67601021 -059921-002
6§7601022 - 959922-002
57601023 059923-002
67601024 059924-002 _
1200308982 - MB for batch 2050609 -
1200308983 059924-002(67601024DUP)
1200308984 059924-002(67601024MS)
1200308985 059924-002(67601024MSD)
1200308986 . LCS for batch 205009
SOP Reference

Procedure for preparation, analysis and reportmg of analyncal data are controlled by General Engineering
Laboratorics, Inc. as Standard Operating Procedure (SGP) The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-001 REV 6. : ‘

Calibration Infnrmauon.
Calibration Information '
All initial and continuing cahbrauon requirements have been met. The lmual cahbratmn was performr:d on

June 13, 2002

. Standards Infermation . : ‘
Standard solution(s) for these analyses are NiST traceable and used before the explratxon date(s)

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

- Quaality Control !QCL Information:

Biank Information
The blank volume is representative of the sample volume(s) in thn batch.

Designated QC ‘
The follow;ng sample was used for QC 6760] 024.

QC Information ‘
All of the QC samples met the reqmred acceptance limits.
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. HoldingTime = .~ - : :
- All sample procedures for this sample set were performed within the required bolding time.

" Preparation Information -
* Al preparation criteria have been met for these analyses.

Samﬁz Re-pr:eplke-nnﬂyds E : : ‘ v
Samples 1200308983 and 67601024 were recounted duc to high alpha relative error ratio.

.Gross Alpha/Beta Preparation Information R : A
High hygroscopic salt content in evaporated samples can cause the sample mass to fluctuate duc to moisture
absorption. To minimize this inerference, the salts ate converted to oxides by heating the sample under a flame
untit a dull red color is obtained, ‘The canversion o oxides stabilizes the sample weight and ensures, that proper
alpha/beta efficiencies arc assigned for each sample. Volatile radioisotopes of carbon, hydrogen, technetium,
“polonium and cesivm may be lost during sample heating, especially to a dull red heat. For this sample set, the
prepared planchet was counted for beta activity before being flamed. After flaming, the planchet was connted for

alpha activity. This sequence causes the alpha count Tun data to record over the beta count run datz in AlphaLims,

therefore only the alpha count data will appear on the instrument runlog. -

NCR Documentation S : ‘

No NCR were generated for the preparation or analysis of this sample set.

Certification Statement . . S .

~ 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 snalytical case namrative. -

Review Yalidation: . . o A . l

GEL. requires all analytical data to be verified by a qualified data validator. In addition, alj 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 pnsented in this case narrative:

]-jlevicw-er: : ' ’-)L\WL_/ B Date: ICﬂ ijm')—— :
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" GENERAL ENG[NEERING LABORATORIES
L Haﬁagmdaytsmdsmtkaﬂdmﬁrmm -

OC Summary Bemect Do b 36, 2002

Alvuguarque, New Maico :
NOM _ - Sample Qual OC Usis RER RECT ' Ratwe Anlst  Dote T
LY A 476 poowmt H . ; (0%-24%) TCD OW2302 14:44
134 . 1o pCilg 0.0578 , (0%20%) J51 10NSD2OKST
Uncart: H-AST +-536 .
TPU £ 4] 5.41 ‘.
o2 e g 0433 0%-20%)
Uncert: +H2m +H197 )
TPU: 215 -’
989 ) . 943 pCilg 95 (I5%-125%)
Unceat: +-1.06 ) .
TPU 116 :
7 23 pCivg 107 (I5%-125%)
Uncare +/-2.51 .
™ s
. u 0.0833 pCifg 1071402 14:39
Uncerc +.00842 | .
U . 0.0843
. U 0ils Kilg .
Uncerc Ay o
™o . ) oS :

95.1 136 - 103 pCilg .95 (I5%-125%) 111021623

Unoest: HA +188
TPU: s 207 .o

3 M2 . 3a pCVg W0 (15%-125%)

Uncert -, +#203 24232
™0 215 256

96.0 . B8 102 pCig 9
Uncer: HA97 : -ll-ll.? '

. TR 512 206 ’ ' .
385 242 414 pCilg 101 ] -
Uncert: 20 H-143

TPU 2158 T 438

_P O Box 30712 » Charleston, 5C 29417 « 2040 Savage Road » 29407
(843} 556-8171 « Fax (843) 766-1178 '
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%, - = . |
% GENERAL ENGINEERING LABORATORIES |
g Meeting today's needs with a vision for tamarrow. :

&
Luromt™
. QQS_WL'M
Workorder: 6761 ) _ Page 2002
Forppame __NOM - Sauiple Qual Qc RER Range Anist  Data Time

Rmyam-mwwmmhmmw mummwmwudwmnnwm
umﬂmmumumm

Indicates agalyés is a somogate compound. ]

The analyte was found uummwmm

Holding thne was exceeded

Esticasted valys, the amlyte coocentration fll sbove the effective MDL and below the £ffective POL
mmmummwummam

The anatytc was analyzed for but pot delected below this concentration. hmﬂmﬂmmﬂuhmuﬁmm
For radiochernical analytes the result is less than the Pecision Level -

Presuraptive evidencs ihat the nalyte s not prescat. Mmmﬁrﬁmw

Presumgtive evidence it the analyte is not presesi. Mumﬁhﬂum

Uncertalsh identification for gamms spockossopy. .

HAMhﬂmﬂmammmwmeme-mﬁd4cm

AT Relative Prroost Difference (RPD) obtined from the sumple duplicate (DUP) is evabisted agaimst the acceptonce criteria when the
smrmle is previer than MM(WHMWMWMhMMQMﬁMCW“B
less than SX the RL, 2 contral Smtit of #/-the WL is voed 10 evaluare cthe DUP rosnit.

For P3, PSD, and SDILT results, te values lixted are the messured mnoonts, not fine] concesiraions.

I R R L

mmwmmmm@ummmmmﬁnm”muﬁ
requirements of the NELAC suandard wnless qualified on the QC Summay,

PO Box 30712 » Charleston, SC 29417 « 2040 Savage Road = 29407
(843) 556-8171 » Fax (843) 766-1178

ﬁ&mawm . B : 26¢€



Radiochemistry Case Narrative
Sandia National Labs (SNLS) .

SDG 67601-1
MethoﬂlAna]zsis lnfom'htion .
Batch Number: - - 204950
Procedure: * - Determination of Gross Alpha And Gross Nan-Volaule Beta in Water
Analytical Method: E.PA 900.0 . .
. 'Sample ID o Client ID
67608011 - 059856-008
1200308804 - MB for batch 204950
1206308805 - {159826-008(6716501 1 DUP}
1200308806 = - - 059826-008(67169011MS)
1200308807 059826-008(6716901 1MSD)
7 _ 1200308808 . . . " LCS for batch 204950
sop Reference

Procedure(s) for preparation, analysas and reporting of analytscal data are cnntro]led by General Engineering
Laboratories, Inc. as Standard Operating Prmednru(s) (SOP). The data discussed in this nasrative has been analyzed
in accordance with GL—RAD-A-OD] REV.6. :

Calibration Information:

Calibration Information
Al initial and continuing callbrauon requuements have been met. The initial calibration was performed on

- June 12, 2002

Standards Information ‘
Standard so|uuon(s) for these anaiyses are NIST traceab]e, :md used before the exp:rauc«n date(s).

Sample Geometry - -
Al] counting sources were prepared in the same geometry as the cahbratmn standards.

Quahtv Contrﬂ] !QQ! Information:

Blank Information )
The hiank volume is repreqentatwe nf the sample volume(s) in n this balch.

‘ Designated QC ' L
The followmg sample was used for QC: 6716901 1. The QC sample is from SNLS work order 67169.

'QC Information - .
All of the QC samples met the ‘required acceptance limits,

Technical Information: .

fHoidmg Tlme
All sampie procedures for th:s sampie set were purfermed within the requzred hoidmv time.

~ Preparation Information ‘
All preparation cntma have been met for lhese analyses

'Sa-ple Re-prep/lle-analys:s
None ot' the sampies in this sample set requlred reprep or reanalysis.
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Gross Alpha/Beta Preparation Information - _ g ' :
High hygtoscopic salt content in evaporated samples can cause the sample mass to fluctuste due to moistarc
absorption. To minimize this interference, the salts are converted to oxides by heating the sample under a flame
until a dull red colar is ublained, The conversion to oxides stabilizes the sample weight and ensures that proper
alpha/bets efficiencies are assigned for cach sample. Volatile radioisotopes of carbon, hydrogen, technetium,
polonium and cesiom may be lost during sample heating, especially to a dull red heat. For this sample set, the
prepared planchet was counted for beta activity before being flamed. After flaming, the planchet was counted for
~ alpha activity. This sequence causes the alpha count run dala to record over the bela count run data in Alphalims,
therefore only the #ipha count data will appear on the instrument runlog. ’

Miscellaneous Information;

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

Where the analytical method has been performed under NELAP certification, the analysis has met sl of the
+ . requirements of the NELAC standard unless otherwise noted in the analytical case parrative. C

. GEL requires all analytical data 1o be verified by a qualificd data validator. In addition, ail data designated for CLP
* or CLP-like packaging will receive a third Jevel validation upon completion of the data package.
 The followmg data vmr verified the information presented in this case narrative;

Reviewer:

-W _ — Date: Izodm’
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GENERAL ENGINEER[NG LABORATORIES
Mmgmdﬂy.snmirwlﬂmvﬁauﬁrmmm .

QC Swmmary Reoort Tete: Octolher 12,3002

Client - Sanudia Natisual Laboratories .
R e N | . Paple2
3.0. Box 5508
* Albuguergue, New Mexico
Contact: - Paanels M. Polssaint
Weekorder:  $7608 ) '
Parmmame . NOM Serapie Qual OC__ Uwi  RER __ REC%  Wemp Anls  Dule Time
Rad Gas Flaw . '
Raxch '
QCIZX308205 61168011 DUP : -
Alpha . ‘U 0295 U 0382 pCUL D389 A ' (+-LOMHOBL 1008020544
Uncet +0.33 HBAY ’ -
™ 0334 B Y . '
Ben v 005% U 0077 pCiL 0.88 » S (#=0.00)
Uncert: H-0.341 +-D.354 - : ’
TPU: -0.341 8354
QC1200308808  1C3 ' .
Alpha 9.89 109 pCiL 110 .{15%-125%) 10/07402 21:03
Uncest: 184 [
PU: 2.8
Beta »2 41 pCIL 111 ' (75%-125%)
Uncest: H-245
PU: 252
QCI00308504 MR . . .
Alpha 4] 00431 pCiL 10/0802 05:44
Uncert: +H-0.0748 .
™vU: 00746 ’
Beta 4] a2 pCaL
Uncert: +-0.162
TPU: - 0462
QCI20M08806 67169611 MS ‘
%4 U £0.293 . 569 poVL . 6 (75%-125%) 10/07/02 21:03
Uncett: +-0333 H9.21
TPU: 034 127 :
Beta 99 oy o -0.03% - pred pCilL 134 1 (T$%-125%)
) ) Uncert 0341 | H123 !
. TPU: 0341 124 o
QCI200308807 67169011 PASD
Alpha 94y 423 553 pCiL 113 : (15%-125%)
Unoers +-0333 96T - ’
TR 0334 118 .
Beta 1w U -D.0536 214 pCiL 108 ; (75%-125%)
Uncesc +#0.341 +.123
TRU: 0.341 129
Fotes: i

The Qualifiess in thris report xxe defined as follows:

hd m;:y«ﬁx?pmnmmmmmmmwwhmmmhuuwmm&muwm
the concentration falls below she effective PQAL. )

*+  Indicates aoalyie is 2 progate compoond.

B Theagalyre was found in the blank sbove the effective MIDL.

P O Box 30712 - Charleston, SC 29417 * 2040 Savage Road * 29407
(843) 556-8171 » Fax-(343) 766-1178
a Pimed an Rerycled Paper.




ﬁu - .. GENERAL ENGINEERING LABORATORIES

g
c g . Mesting today’s needs with a vision for iomorrow:
%, & . o
*41‘03\‘%‘
QC Summary
Workorder:  §7608 © PageZoll
Famname NOM Sam Usils KER  WEC% Awei  Dale Time

H Holding time was exceeded

i) MVM@&#WMMMMMNW&MP@

P mmumhmmmwmmmamn

U Tbmﬂymmﬂyzﬂhhwmmﬁsmhﬁm. EWMWW&MEMNIMMGM

MMWMM&MM&WM

X Presmytive evidence tat the analyze is sot present. Pleaze see narative for fanher informacion.

X Presamptive evidenoe thet the xaalyie is DOUpresens, Plesse scc narative for fither infromation,

X  Uncertain ieniification for yjinusa spechaicopy.
th'nmmluqhmﬁuhnmm:ﬁomﬁmm&mhlfmdladp& :
4 The Relative Pegcent Difforeace (RPD) obtained from the semple duplicae (DUP) it evaluated agalnat the accepsence cxitatia wison the
sample is gresey than ﬁnﬁﬂ@ﬂhmmhwu&ﬁtmnmwhuMﬁnﬁcumﬁuh
Jess than 5 the EL, & contro} it of +/- the RL is sed to evaloatr the DUP resuk. .
Fun.m.umrmmmwnuwmmmm

Were the aaslytical method bas been performed undet NELAP certification, the unalysis has met all of the
requirementy of the NELAC standard nnless qualified on the QC Summary.

P O Box 30712 » Charleston, SC 29417 * 2040 Savage Road » 20407
(843) 556-8171 * Fax (843) 766-1178 ?
a Piinsed o8 kwydulhu. ‘

26t






*************************************************************************
Sandia National Laboratories

*
*
g
*

%*

* Analyzed by:

kkkkdhkhhkkkkkdhhxhrkhkhhhhhkrt

Customer

9/26/02

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:
U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.

Reviewed

Radiation Protection Sample Diagnostics Program
9:57:52 AM

kA A AR RR R KA A KR AR R A AT T hhhkh ko hhhhhkkhhhhhhkddrhrhfrhrhdbhhbhdbhrrdrxsd

%*—Hf[é]*

SANDERS M (6135)

by :

059903-003
20134201
6§710/1034-SP1-BH1-14-8
884.000 gram
9/19/02  11:25:00 AM
9/26/02 8:17:38 AM
LABOL
6000 /

6002 seconds

*
*
*

*
*

**************** hkkkkkkkhkhkkhkhkkhdhihkhhi%

EE T E X E R E R TP T X F LR LSRR RS AR RS S S S SRR SRR R RS R R R R R R R EE R R R RS SRR R

Nuclide
Name

Activity
(pCi/gram )

Not

Not

Not
Not
Nct
Not
Not
Not
Not
Not

Not
Not
Not
Not
Nect

BB OO W W

Detected
1.17E+000
5.20E-001
4,78E-001

Detected

.22E-001
.44E-001
.99E-001
.89E-001
.17E-001
.98E-001
.87E-001
.36E-001

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- e e a  mm

4,46E-001
8.08E-002
8.29E-002

1.85E-001
1.36E-001
1.16E-001
1.91E-001
1.38E-001
7.60E-002
2.17E-001
8.56E-002

(pCi/gram )
.26E-001
.32E-001
.61E-002
.958E-002
.12E+000

SSWwWwonwrEHr PR

I

POwWwRENRE U e

MDA

.82E-001
.82E-001
.05E-001
.60E-001
.63E-002
s 33E-002
.48E-001
.12E-002

.74E-001
.72E+000
.22E+000
.67E-001
.42E-001
.20E-001
.30E-001
.32E+001

.47E-001
.00E+Q02
.63E+000
.79E-002
.70E-001



[Summary Report] - Sample ID:

Lam'lide
@

AG-108m
AG-110m
BA-133
BE-7
Ch=115
CE-139
CE-141
CE-144"
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
92

MN-52
MN-54
MO-¢¢9
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.16E-002
Not Detected
Not. Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
1.83E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Nct Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected .

Not Detected

2-sigma
Error

-

20134201

UFRNMNWWRWWINRFNMNMNHEHDMARRPWUUONMNDNENUNOUROAORWONWWNWRERANDPENDWDNDW

(pCi/gram )

MDA

.67E-002
.91E-002
.64E-002
.33E-001
.73E-001
.18E-002
.41E-002
.67E-001
.49E-001
.08E-002
.12E-002
.21E-002
.86E-002
.38E-001
.84E-002
.83E-002
.28E-002
.70E-001
.47E-002
.98E-002
.63E-002
.29E-002
.39E-002
.44E-002
.82E-001
.84E-002
.29E-002
.27E+000
.58E-002
.53E+001
.97E-001
.24E+000
.66E-002
.51E-001
.98E-001
.66E-002
.32E-002
.37E-002
.34E-002
.52E-001
.21E-001
.28E-001
.45E-002
.03E-001
. 72E-002



***********i**********************************i***ii********************?

* Sandia Naticnal Laboratories ¥

* Radiation Protection Sample Diagnostics Program *
9/26/02 1:19:59 PM *

B R TR RS2 RSS2SR s st At sds *t*********j**ﬁ**

TR TR

3 ,
* Analyzed by: 1jlﬁr ' - /e Reviewed by: —7
******{*****¥********* * **2%%%4& *************¥* kkkh
Customer : SANDERS M (6135}

Customer Sample ID 059504-003 |
Lab Sample ID 20134202 j

%

dhdkdrhkkkhrdhhrhdk

Al

6710/1034-SP1-BH1-19-8
871.000 gram

Sample Description
Sample Quantity

Sample Date/Time 9/19/02 12:00:00 PM
Acquire Start Date/Time 9/26/02 9:59:58 AM
Detector Name : LABO1l

Elapsed Live/Real Time €000 / 6002 seconds

Comments: :

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
************************************i************************************

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram ) :
_______________________________________ [
U-238 Not Detected  --------- 4.28E-001 |
RA-226 1.24E+000 4.20E-001 ' 5,72E-001 !
PB-214 6£§.17E-001 9.42E-002 5.35E-002
BI-214 5.60E-001 9.33E-002 4 ,.77E-002
. PB-210 Not Detected  -===------ 7.57E+000 :
TH-232 4.43E-001 2.33E-001 1.93E-001
RA-228 S.17E-001 1.21E-001 1.44E-001
AC-228 Not Detected  -=--===-==-- 1.77E-001
TH-228 3.90E-001 1.71E-001 3.8B7E-001
RA-224 7.30E-001 1.81E-001 8.77E-002 ;
PB-212 5.24E-001 7.95E-002 3.43E-002
BI-212 6.08E-001 2.44E-001 3.21E-001
TL-208 4,.48E-001 9,.21E-002 8.53E-002 ;
]
U-235 Not Detected  =--------- 1.74E-001 !
TH-231 Not Detected  --------- 5.84E+000 §
PA-231 Not Detected  --------- 1.24E+000 i
TH-227 Not Detected  =-<ce--=-- 2,70E-001 !
RA-223 Not Detected  ----=----- 1.48E-001
RN-219 Not Detected  =<==------ 3.11E-001
PB-211 Not Detected  --------- 7.08E-001
TL-207 Not Detected  --------- 1.35E+001
AM-241 Not Detected  --------- 1.49E-001 |
PU-238 Not Detected  =-==w==-=--- 3.12E+002
NpP-237 Not Detected @ -~--=------ 1.64E+00G0
PA-233 Not Detected  -~-------- 5.17E-002
TH-229 Not Detected @ -------=- 1.69E-001




[Summary Report] - Sample ID: : 20134202

uclide
Name

AG-108m
AG-110m

BA-133 -

BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
Co-56
Co-57
CO-58
CO-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Neot Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected-

Not Detected
Not Detected

1.46E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

- -

- e -

- e = ==

[ e it

- s s e o=

- - ==

A

- = - -

- b wr o oaa e

- = = - -

-—— e = -

(pCifgram )

5

2
4
2
2
6
3
1
4
7
2
1
2
2
2
2
7
3
3
1
3
3
2
1
5

MDA

.2BE-002
.36E-002
.73E-001
.48E-001
,26E-002
.20E-002
.13E-002
.BOE-002
.38E-001

.85E-002
.52E-002
.69E-001
.76E-002
.06E-002
.76E-002
.93E-002
.41E-002
.53E-002
.85E-001
.89E-002
.21E-002

1.28E+000

.46E-002
.20E+001
.87E-001
.33E+000
.77E-002
.52E-001
.17E-001
.71E-002
.52E-002
.45E-002
.23E-002
.59E-001
.24E-001
.40E-001
.70E-002
.04E-001
.58E-002

.96E-002




*************************************************************************

i _ Sandia Naticnal Laboratories *

* Radiation Protection Sample Diagnostics Program *
9/26/02  1:22:31 PM *

e ***************************************************?i:*f;;j***********j
. /_',’ *

* Analyzed by: Qauﬂz c”z"?"n Reviewed by: [3' n- *
T ETEEXEEEZEEE AR S X &8 * %k kK kkkkhkkhk I hwhkAhkrkhkhhdddn % % %k %k e o e ke dk e ok koK ok ok dk R

Customer. : SANDERS M (6135)
Customer Sample ID 059905-003
Lab Sample ID 20134203

803,/1052-SP1-BH1-22-S

Sample Description 5
: 932.000 gram

Sample Quantity

~ Sample Date/Time 9/19/02 3:05:00 PM
Acquire Start Date/Time 9/26/02 11:42:16 AM
Detector Name LABO1
Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. ,
*************************************************i***t******************}

Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error " (pCi/gram )

U-238 Not Detected  --------- 4.60E-001 ;
RA-226 1.00E+000 4 .36E-001 6.37E-001 ;
PB-214 6§.18E-001 5.56E-002 6.08E-002 :
BI-214 5.58E-001 9.38E-002 5.44E-002 :
PB-210 Not Detected  =--------- 7.96E+000

TH-232 7.42E-001  3.66E-001 2.49E-001 |
RA-228 7.16E-001 1.46E-001 1.851E-001 i
AC-228 6.74E-001 1.37E-001 1.02E-001

TH-228 6.35E-0C1 1.96E-001 4.01E-001 :
RA-224 7.86E-001 1.86E-001 €.64E-002

PB-212 7.57E-0C1 1.11E-001 3.30E-002

BI-212 7.85E-001 2.92E-001 3.83E-001

TL-208 6.43E-001 1.15E-001 8.87E-002

U-235 2.3BE-001 1.60E-001 1.87E-001 !
TH-231 Not Detected  ----==---- 6.29E+000 I
PA-231 Not Detected - --------- 1.2B8E+000 g
TH-227 Not Detected - --------- 3.03E-001 i
RA-223 Not Detected  ---=-==---- 1.55E-001 !
RN-219 Not Detected  --------- 3.42E-001 ;
PB-211 Not Detected  --------- 7.76E-001

TL-207 Not Detected  --=-=------ 1.46E+001

AM-241 Not Detected  --------- 1.55E-001

PU-239 Not Detected @ -----=---- 3.32E+002

Np-237 Not Detected  --------- 1.80E+000

PA-233 Not Detected  -----=---- 5.08E-D02

TH-229 Not Detected  ------=-- 1.79E-0D1




(Summary Report] - Sample ID:

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CDh-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
CsS-134
cS-137
EU-152
EU-154

- BU-155

FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-388
ZN-65
ZR-95

Activity

{pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

. Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2.16E+001
Not Detected

Not Detected.

Not Detected

Not Detected .

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error .

B

P
- =
- o - -
e e e
- e = - —
- = - -
- = — = =
- = e e -
- - =

20134203

MDA

(pCi/gram )

3.87E-002
2.90E-002
3.B4E-002
2.51E-001
5.13E-001
2.35E-002
4,71E-002
1.85E-001
1.56E-001
3.33E-002
2.31E-002
3.38E-002
3.B4E-002
2.47E-001
4.10E-002
3.03E-002

" 6.B6E-002

1.81E-001 -
1.05E-001
8.90E-002
6.13E-002
3.09E-002
4.39E-002
2.61E-002
3.30E-001
6.91E-002
3.44E-002
1.32E+000
4.59E-002
7.22E+001
2.97E-001
1.23E+000
2.8BE-002
2.66E-001
2.29E-001
2.95E-002
7.98E-002
3.63E-002
3.55E-002
1.72E-001
3,37E-001
3.58E-001
3.18E-002
1.17E-001
6.50E-002




*************************************************************************

* Sandia National Laboratories | *
Radiation Protecticn Sample Diagnostics Program *

*
. 9/26/02 3:41:01 PM - *
******************************t*************i******** *hkk*k khkhdhhkhkhkhhk

* J *
* Analyzed by: ’e-jlp«l*z% 6”2?,07' Reviewed by: 'q‘/?'/m’ il
kkhdkhhhkhkhkhrkhkhkkdrhkkdk ¥ %k *********************** o J %k %k 'TTEXEXZEEE L& &4
Customer - : SANDERS M (6135)

Customer Sample ID : 059906-003

Lab Sample ID : 20134204

Sample Description 803/1052-8P1-BH1-27-8

Sample Quantity 812.000 gram

Sample Date/Time 9/19/02 3:45:00 PM
Acquire Start Date/Time 6/26/02 1:24:37 PM
Detector Name . LABO1

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. -
***i********************************************************************ﬁ

Nuclide Activity - 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  =--====--- 4.93E-001
RA-226 1.34E+000 5.34E-001 7.68E-001
PBE-214 6.78E-001 1.04E-001 6.09E-002
BI-214 5.68E-001 9,.71E-002 5.67E-002
. PB-210 Not Detected  -----=-=-- 8.55E+000
TH-232 7.37E-001 3.58E-001 2.23E-001
RA-228 7.66E-001 1.57E-001 1.56E-001
AC-228 7.32E-001 1.51E-001 1.14E-001
TH-228 7.71E-001 2.30E-001 4 .35E-001
RA-224 8.85E-001 2.10E-001 7.56E-002
PB-212 7.88E-001 1.16E-001 3.70E-002
BI-212 8.03E-001 3.03E-001 3,98E-001
TL-208 6.01E-001 1.10E-001 8.36E-002
U-235 '1.25E-001 1.72E-001 2.01E-001
TH-231 Not Detected @ --------- 6.338B+000
PA-231 Not Detected  =~--------- 1.36E+000
TH-227 Not Detected  -----==-- 3.26E-001
RA-223 Not Detected  --«==-=--- 1.60E-001
RN-219 Not Detected  ----==-~-- 3.60E-001
PB-211 Not Detected  ---=-=----- 8.28E-001
TL-207 Not Detected  --------- 1.41E+001
AM-241 Not Detected  ==--=----- 1.68E-001
PU-238 Not Detected  ----=----- 3.57E+002
Np-237 Not Detected  -----+---- 1.84E+000
PRA-233 Not Detected  --=------- 5.48E-002
TH-229 Not Detected  --------- 1.84E-001




[Summary Report] - Sample ID:

.uclide

Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CC-56
CC-57
CO-58
CO-60
CR-51
Cs5-134
C5-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131

IR-152
K-40
MN-52

MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182

TA-183

TL-201
Y-88
ZN-65
ZR-95

Activity
(pCi/gram )

- - -

Not
Not
Not
Not
Not
Not
Not
Nct
Net
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Neot

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

1.74E+001

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error
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20134204

MDA

{pCi/gram )

[ L

.35E-002
.19E-002
.33E-002
.60E-001
.58E-001
.51E-002
.12E-002
.94E-001
.71E-001
.56E-002
.43E-002
.55E~-002
.02E-002
.61E-001
.26E-002
.36E-002
.21E-002
.02E-001
.11E-001
.05E-002
.39E-002
.40E-002
.96E-002
.74E-002
.53E-0G1
.11E-002
.57E-002
.40E+000
.921E-002
.67E+001
.24E-001
.38E+000
.10E-002
.B1E-001
.49E-001
3.09E-002
8.71E-002
3.80E-002
31.78E-002
1.79E-001
3.65E-001
3.81E-001
2.81E-002
1.16E-001
6.60E-002
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* Sandia National Laboratories *
> Radiation Protection Sample Diagnostice Program *
9/26/02 5:22:25 PM *

dkdkkokkh ke hkd ko khordek ke hk kb hhdrhdhdhkhh btk khkdbk bk kdhkhkhhhdrdhhhk

*
* Analyzed by: ﬁwﬂlnf% 927107 Reviewed by: q;a/w *
(EX TR ESESEER L RS R 22 24 % & % **************************Tﬁ;*** IZE 222 2R X85

Customer SANDERS {6135)
Customer Sample ID 059907-003
Lab Sample ID 20134205

Sample Description 829/276-8P1~BH1-8-8

Sample Quantity 730.000 gram

Sample Date/Time 9/24/02 2:05:00 PM
Acquire Start Date/Time 9/26/02 3:42:11 PM
Detector Name LABO1

Elapsed Live/Real Time €000 / €003 seconds

Comments:

 U-235/Ra-226 peaks not resolved. Either isotope may be overestimated. :
********************************************************************‘k***?

Nuclide Activity 2-sigma MDA

Name (pCi/gram ) Error (pCi/gram )
U-238 Not Detected  --==~==--=- 5.54E-001
RA-226 ) 1.79E+000 €.26E-001 8.72E-001
PB-214 9.41E-001 1.38E-001 6.98E-Q02
BI-214 7.43E-001 1.23E-001 6.53E-002
PB-210 Not Detected @ ----«==--- 9.33E+000
TH-232 9.08E-001 4 .31E-001 2.32E-001
RA-228 8.82E-001 1.77E-001 1.65E-001
AC-228 8.67E-001 1.72E-001 1.16E-001
TH-228 9.76E-001 2.76E-001 5.02E-001
Ra-224 1.11E4000 2.58E-001 9.44E-002
PB-212 9.41E-001 1.38E-001 4,13E-002
BI-212 8.97E-001 31.62E-001 4 ,91E-001
TL-208 8.04E-001 1.38E-001 9.03E-002
U-235 9.46E-002 1.86E-001 2.17E-001
TH-231 Not Detected  ~-------- 7.20E+000
PA-231 Not Detected  ------=--- 1.57E+000
TH-227 Not Detected  --------- 3.67E-001
RA-223 Not Detected  --------- 1.38E-001
RN-219 Not Detected  ---=-==--=- 4.18E-001
PB-211 Not Detected @ —--=-=-~--- 9.28E-001
TL-207 Not Detected @ --------- 1.56E+001
AM-241 Not Detected  -=-------- 1.93E-001
PU-239 Not Detected  ---===-=--- 3,89E+002
NP-237 Not Detected @ ----==-=== 2.07E+000
PA-233 Not Detected @ -=-------- 6.18E-002
TH-228% Not Detected  --------- 2.11E-001




[Summary Report] - Sample ID: :

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CDh-115
CE-138
CE-141
CE-144 -
CM-243
C0O-56
CO-57
CO-58
CO-60
CR-51
CsS-134
CS5-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
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

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 Detec¢ted

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.66E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

20134205
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(pCi/gram )

MDA

.T4E-002
.45E-002
.92E-002
.72E-001
.48E-001
.72E-002
.89E-002
.16E-001
.94E-001
.69E-002
. 71E-002
.70E-002
.39E-002
.53E-001
.09E-002
.B6E-002
.11E-002
.21E-001
.27E-001
.06E-002
.04E-002
.S3E-002
.61E-002
.93E-002
.12E-001
.10E-002
.01E-002
. 78E-001
.21E-002"
.83E-001
.45E-001
.55E-001
.31E-002
.24E-001
.4BE-002
.26E-002
.5BE-002
.30E-002
.03E-002
.92E-001
.16E-001
.42E-001
.45E-002
.32E-001
.46E-002




,*********************************************************************i**‘k

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program ’ *
5/26/02 9:34:00 AM *

*****************’k******************************************i’ &k d k& ok k ok ok ko

3 *
* Analyzed by: TX(?J ?2__ Reviewed by: n~ *
dkhkk Ak hkhkdhkh bk hdhkhhhdo T rkadk * khkhhkhkhkhkkdthhkkhkdddhd

ok ok ok e g ok ok o ok ok

Customer : SANDERS M {6135)
Customer Sample ID : 059908-003
Lakb Sample ID 20134206

Sample Description : B29/276-SP1-BH1-13-8
Sample Quantity 743,000 gram
Sample Date/Time 9/24/02 2:20:00 PM
Acquire Start Date/Time 9/26/02 7:53:41 AM

Detector Name : LABD2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
******************i******************************************************

MDA

Nuclide Activity 2-gigma

Name (pCi/gram ) Error {pCi/gram )
U-238 Not Detected  --------- 7.14E-001
RA-226 1.59E+000 5.45E-001 7.58E-001
PB-214 8.54E-001 1.23E-001 6.15E-002
BI-214 7.11E-001 1.13E-001 5.58E-002
PB-210 Not Detected  ---=-=~=-- 2.81lE+001
TH-232 7.55E-001 3.62E-001 2.12E-001
RA-228 9,43E-001 1.65E-001 1,21E-001
AC-228 8.11E-001 1.56E-001 1.11E-001
TH-228 1.30E+00Q0 4 .65E-001 6.35E-001
RA-224 1.05E+000 2.24E-001 6.88E-002
PB-212 8.87E-001 1.28E-001 3.B7E-002
BI-212 7.76E-001 2.69E-001 3.48E-001
TL-208 7.25E-001 1.38E-001 1.33E-001
U-235 9,72E-002 ~1.82E-001 2.30E-001
TH-231 Not Detected  -=-=------- 1.13E+001
PA-231 Not Detected  --------- 1.42E+000
TH-227 Not Dstected  --------- 3.56E-001
RA-223 Not Detected  -=-------- 1.95E-001
RN-219 Not Detected  --------- 3.69E-001
PB-211 Not Detected  --------- 8.28E-001
TL-207 Not Detected @ --------- 1.31E+001
AM-241 Not Detected  --------- 4 .25E-001
PU-239 Not Detected  ---=-==--- 4 ,19E+002
NP-237 Not Detected  =~--====-=- 2.28E+000
PA-233 Not Detected  --=-===---- 5.57E-002
TH-229 Not Detected @ =-===~---- 2.42E-001




[Summary Report]

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-139
CE-141
CE-144
CM-243
CO-56
CO-57
CC-58
CO-60
CR-51
Ccs-134
cs-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-989
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106.
SB-122
SB-124
SB-1256
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
2.41E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- Sample ID:

2-gigma
Error

- e o=

- -

e e

R

- - - -

- -

- o e =

20134206

MDA

(pCi/gram )

3.41E-002
2.75E-002
4,85E-002
2.38E-001
1.11E-001
2.88E-002
5.18E-002
2.,32E-001
1.72E-001
3.19E-002
3.04E-002
3.07E-002
3.47E-002
2.31E-0Q01
3.97E-002
2.90E-002
9.13E-002
1.57E-001
1.32E-001
7.06E-002
9.62E-002
3.16E-002
3.14E-002
2.6BE-002
3.14E-001
3.58E-002
3.32E-002
3.28E-001
3.99E-002
2_.17E-001
1.98E-001

— = SHE=0T— 5T TTE=002

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
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.68E-002
.41E-001
.73B-002
.65E-002
.95E-002
.51E-002
.40E-002
.55E-001
.62E-001
.31E-001

.91E-002
.15E-002
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******************************************************************#******

* Sandia National Laboratories - : *
* Radiation Protection Sample Diagnostics Program i *
) 9/26/02 12:58:06 PM ! *
R S L 2L e e 2222222222 X2 223222 il s has *********ﬁ******

* - ey [
* Analyzed by: %__ tz/z(_; L Reviewed by: 2 /] et *
Fokk ok k ok ok ko Ak kK Kk xR gl SIS AR SN 4P s AL 9 87 (R

Customer SANDERS M (6135) |
Customer Sample ID 059912-003 : :
Lab Sample ID 20134208

Sample Description 915-922/1003-SP1-BE1-27-5

Sample Quantity : 881.000 gram ;
Sample Date/Time 9/24/02 8:45:00 AM !
Acquire Start Date/Time 9/26/02 11:17:42 AM

Detector Name LABO2

Elapsed Live/Real Time 6000 / 6004 seconds

i
i
Comments: i

|
U-235/Ra-226 peaks not resolved. Either isctope may be overestimated.
hhkhdkkkdkdkhk **************************************************i’*****'******

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Exrror (pCi/gram )
U-238 Not Detected  --------- 6.58BE-001
RA-226 1.39E+000 4 ,83E-001 6.76E-001
PB-214 7.10E-001 1.04E-001 5.86E-002
BIlI-214 6.43E-001 1.02E-001 5.06E-002
‘ PB-210 Nct Detected @ --------- 2.56E+001
TH-232 5.28E-001 4.27E-001 1.84E-001
RA-228 8.53E-001 1.4%E-001 1.16E-001
AC-228 8.86E-001 1.55E-001 7.75E-002
TH-228 8.57E-001 4 .0BE-001 5.99E-001
RA-224 9.75E-001 2.05E-001 5.81lE-002
PB-212 8.55E-001 1.23E-001 3.60E-002
BI-212 1.08E+000 2.81E-001 3.18E-001
TL-208 7.57E-001 1.19E-001 6.79E-002
U-235 Not Detected  ---=------ 2.04E-001
TH-231 Not Detected  --------- 1.03E+001
PA-231 Not Detected @ -~-------- 1.24E+000
TH-227 Not Detected W --------- 3.21E-001 |
RA-223 Not Detected  --------- 1.B82E-001 pet l
RN-219 — A E= 0TS 3 60— P
PR-211 Not Detected  =--------- "~ §.87E-001 eas o
TL-207 Not Detected  -----~---- 1.15E+001 o '
AM-241 Not Detected  -=--=----- 3.74E-001
PU-239 Not Detected — --=------ 3.78E+002 |
NpP-237 Not Detected  ---=----- 2.03E+000 - :
PA-233 Not Detected  --------- 4 .85E-002 i
TH-229 Not Detected  --------- 2.19E-001




f

{Summary Report] - Sample ID: 20134208
Nuclide Activity 2-gigma MDA
Nane (pCi/gram ) Error {pCi/gram )

AG-108m Not Detected  --------- 2.98E-002
AG-110m Not Detected  ----~---- 2.45E-002
BA-133 Not Detected  ---=---=--- 4,21E-002
BE-7 ' Not Detected @ --------- 2.05E-001
CD-115 Not Detected W -~-----=--~ 1.12E-001
CE-13% Not Detected  ~-------- 2.48E-002
CE-141 Not Detected  =~==-=-=-- 4 ,59E~002
CE-144 Not Detected  =-=~------ 2.03E-001
CM-243 Not Detected  --------- 1.53E-001
.CO-56 Not Detected  --------- 2.748-002
CO-5"7 Not Detected  -~=r=-=--- 2.66E-002
CO-58 Not Detected  ---=-=--w- 2.67E-002
£0-60 Not Detected  ---w--=-- 3.14E-002
CR-51 Not Detected  --~------- 2.04E-001
CS8~-134 Not Detected  «--------~ 3.50E-002
€s-137 Not Detected  ---=------ 2.56E-002
EU-152 Not Detected -r-====-=-= 7.96E-002
EU-154 Not Detected ----===-- 1.37E-001
EU- 155 Not Detected  ----==--- 1.21E-001
FE-59 Not Detected  --------- 6.26E-002
GD-153 Not Detected  ---=------ B,93E-002
HG-203 Not Detected  ---=-=----- 2.87E-002
I-131 Not Detected  ---=-»---- 2.86E-Q02
IR-192 Not Detected @ ---=~--=-- 2.32E-002
K-40 2.35E+001 3.11E+000 2.25E-001
MN-52 Not Detected = --==-=---- 3.25E-002
MN-54 Not Detected  -----==-- 2.88E-002-
MO-99 Not Detected  ---=----- 3,28E-001
NA-22 Not Detected  -~-==-=-- 3,56E-002
NA-24 Not Detected  --------- 2.77E-001
ND-147 Not Detected @ --------- 1.85E-001
NI-57 Not.- Detected @ «-=---~--- 6.93E-002
RU-103 Net Detected  ---=-w--- 2.41E-002
RU-106 Not Detected  w«errm=-—---- 2.32E-001
EB-122 Not Detegted  -~-=-=-=w-- 5.73E-002
SB-124 Not Detected @ --===---- 2.4BE-D02
5B-125 Not Detected  --------- 7.09E-002
SN-113 Not Detected @ ----=-=-- 3.07E-002
SR-85 Not Detected:  ~ees-==-- 3.06E-002
TA-182 Not Detected  ----==~=-= 1.27E-001
TA-183 Not Detected @ -=-=--==-- 4,28E-001
TL-201 Mot Detected  ------w-~ 2.30E-001
Y-88 Not Detected  ----~=---- 2.14E-0Q02
ZN-§5 Mot Detected W ----n=~e- B.24E-0Q02
ZR-95 Not Detected  --------- 4,74E-002




hkkd kb khkkhkhohkhhhdrkwhkhrdktardrrdhdhkohddbhdkrrkdkthrkkbhohkkdhrhhhhkdrdkhhkddkddrhdd

*
*
*

*

* Analyzed hy:

Fhr Rk ATk Rk hkhkkrhF

Customer

Sandia National Laboratories

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Eithexr isotope may be ove

2¢clecr Reviewed by:

;*******7**

SANDERS M (6135)
059913-003
20134209

Radiation Protection Sample Diagnostics Program
9/26/02 4:58:56 PM

dhkdkkk kA hkhdhhkd bk h bk ks khkhkhkhhkh kA b kA bk kAR ATk r Ak Ak ok hdhkdk sk bhdddkdddix

’
{aééﬂ' ;
whk Ak Rk hhhkhhdk

hhkkkh kR kkkokkkok Kk f

915-922/1003-SP1-BH1-33-8

846.000 gram
9/24/02
9/26/02

LABO2 |

6000 /

9:35:00 AM
12:59:51 BM

6003 seconds

restimated.

********t*****************t********************i‘*************************

-Nuclide
Name

Activity

(p

Not

Neot

Not
Not
Not
Not
Not
Not
Not

Mot
Not
Not
Not
Not

Ci/gram )
Detected
1.70E+000
6.63E-002
6.56E-001
Detected

.00E-00Q1
.84E-001
.79E-00C1
.10E-001
.45E-001
.88E-001
8.00E-001
7.09E-001

DA IRV IRToRE SO s <]

8.15E-002
Detected
Detected
Detected
Detected
Detected
Detacted
De-ected

Detected
Detected
Detected
Detected
Detected

2-gigma
Error

4.88E-001
9.8BE-002
1.04E-001

3.74E-001
1.41E-001
1.46E-001
3.36E-001
2.00E-001
1.14E-001
2.56E-001
1.14E-001

1.61E-001

-k
- s A -
- 4 -
P e

-——— . —— -

P e

MDA

{(pCi/gram )

6.43E-001
6.40E-001
5.92E-002
4.99E~002
2.48E+001

1.84E-001
1.19E-001
9.B2E-002
4.57E-001
5.01E-002
3.47E-002
3,22E-001
6.7BE-002

2.04E-001
1.03E+001
1.23E+000
3.18E-001
1.80E-001
3.11E-001
7.12E-001
1.12E+001

3.83E-001
3.B1lE+002
2.02E+000
4,90E~002
2.17E-001
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{Summary Report] - Sample ID:

Nuclide
Name
AG-108m
AG-110m
Ba-133
BE-7
CD-115%
CE-138
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
CS5-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
K-40
MN-52
MN-54
MC-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
8B-122
SB-124
SB-125%
SN-113
SR-85
TA-182
TA-183
TL-201
¥Y-88
ZN-65
ZR-55

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detcected
Mot Detected
Not Detected
Not Detected
Not Detected
2.12E+001

Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
tlot Det-ected
Not Detected
Not Detected
Not Detected

2-sigma
Error

—————————
---------
- eh v -
---------
---------
—————————
_________
_________
_________
---------
_________
_________
—————————
---------
---------
—————————
---------

20134209

MDA

{pCi/gram )

- W -

3.02E-002
2.51E-002
4.23E-002
2:10E-001
1.10E-001
2.60E-002
4,.57E-002
2.08E-001
1.49E-001
2.89E-002
2,75E-002
2.66E-002
3.03E-002
2.10E-001
3.53E-002
2.66E-002
B8.23E-002
1.398-001
1.20E-001
6.01E-002
8.88E-002
2.78E-002
2.80E-002
2.40E-002
2.43E-001
3,.31E-002
1.83E-002
3.15E-001
3.53E-002
2.82E-001
1.88E-001
6.72E-002
2.43E-002
2.31E-001
5.62E-002
2.44E-002
6.79E-002
3.17E-002
2.89E-002
1.35E-001
4.40E-001
2.30E-001
2.02E-002
8.60E-002
4.63E-002




****************i*******************************************************

Ll
* Sandia National Laboratories o
* Radiation Protection Sample Diagnostics Program *
' 9/26/02 4:22:12 PM _ *
AR R E L E R R R R FE T IR LS R TR LSRR R AL LS AT FEE SRS S LA RS SR RS R R EE R R ]
* ' : e
* Analyzed by: Mb&q— ﬂ]t?’fpz Reviewed by: a/,/n/ P‘
(2R RS R R R RS R AR R SRR AR RS AR R R RS RSS2 R RS S LR dhkx ik hkthkkkkkhohh
Customer : SANDERS M (6135)
Customer Sample ID : 059914-003
Lab Sample ID : 20134210

Sample Description
Sample Quantity

915-922/1003-5P1-BH1-26-8 r,;:l-lff”
767.000 gram a

Sample Date/Time : 9/24/02 11:10:00 AM
Acquire Start Date/Time : 9/26/02 2:41:52 PM
Detector Name : LAaBQO2

Elapsed Live/Real Time : 5000 / €003 seconds

Comment s :

U-235/Ra-226 peaks not resolved. Bither isotope may be overestimated.
**********************i*********************************i***************?

-

- Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram }
U~238 Not Detected  --------~ 7.24E-001
RA-226 1.80B+000 5.48E-001 7.36B-001
PB-214 B.05E-001 1.18E-001 6.45E~-002
BI-214 6.89E-001 1.10E-001 5.74E-002
PB-210 Not Detected  --------- 2.78E+001
TH-232 9.31E-001 4.32E-001 2.01E-001
RA-228 7.92E-001 1.47E-0Q01 1.3BE-001
AC-228 9,.11E-0O01 1.68E-001 1.10E-001
TH-228 8.37E-001 3.96E-001 5.77E-001
RA-224 1.03E+000 2.21E-001 8.12E-002
PB-212 9.87E-001 1.42E-001 3.85E-002
BI-212 ‘ 1.08E+000 2.8%E~001 3.24E-001
TL-208 8.14E-001 1.31E-001 8.09E-002
U-235% Not Detected @ -—------=-- 2.28E-001
TH-231 Not Detected @ --------- 1.12E+081
PA-231 Not Detected  --------- 1.38E+000
TH-227 Not Detected = ---=--=-«- 3.64E-001
RA-223 Not Detected  --=--==---- 2.04E-001
RN-219 Not Detected @ --------- 3.51E-001
PB-211 Not Detected ——emae——- B.11E-001
TL-207 Not Detected  --------- 1.25E+001
AM-241 Not Detected  --------- 4,10E~-001
PU-239 Not Detected @ -~-------- 4.16E+002
NP-~-237 Not Dekected  --------- 2.21BE+000
PA-233 Not Detected  ==-=----- 5.39E-002
TH-22% Not Detected @ -------=- 2.35E-001




[Summary Report] - Sample ID: 20134210
‘Nuclide Activity 2-sigma MDA

Name (pCif/gram ) Error (pCi/gram )
AG-108m Mot Detected  =----=-=--- 3.583E-002
AG-110m Not Detected  --------- 2.69E-002
BA-133 Not Detected @ -=--==r--- 4.68E-002
RE-7 Not Detected m————m e — - 2.27E-001
CD-115 Not Detected @ --------- 1.22E-001
CE-139 Not Detected @ --=-=wc---- 2.85E-002
CE-141 Not Detected -----=-=-=- 5.12E-002
CE-144 Not Detected  --+=----- 2.25B-001
CM-243 Not Detected  --------- 1.68E-001
CO-56 Not Detected  ---==--=-- 3.00E-002
CO-57 Not Detected  --------- 2.95E-Q02
CO-58 Not Detected @ --------- 2.93E-Q02
CO-60 Not Detected --------- 3.35E-002
CR-51 Not Detected@d  ===r-=--- 2.23E-001
CS8-134 Not Detected  ----=----- 3.92E-002
cs-137 Not Detected  -----=---- 2.94E-002
EU-152 Not Detected  ----~----- B.79E-002
EU-154 Not Detected = -cce=--=- 1.62E-Q01
EU-155% Not Detected  ----==<=-r 1.32E-001
FE-59 Not Detected  ---=------ 6.83E-0Q02
GD-153 Not Detected W --------- 9.66E-002
HG-203 Not Decected  --+=~----- 3.10E-002
I-131 Not Detected --=--==-- 3.17E-002
IR-192 Not Detected ---=-====-- 2.658E-002
K-40 2.26E4001 3.01E+000 2.04E-001
MN-52 Not Detected  -—--=~=w--- 3,.31E-002
MN-54 Not Detected e me - 3.16E-002
MO-98% Not Detected  --------- 3.86E-001
NA-22 Not Detected - - —-—— 3.8B9E-0Q2
NA-24 Not Detected  ~-=--==-=-= 3.26E-001
ND-147 Not Detected = ===-==---- 2.06E-001
NI-57 Not Detected  --=-=-=--=+-~ 7.68E-002
RU-103 Not Detected @ --===-=---- 2.53E-002
RU-106 Not Detected  -=--==---- 2.65E-001
SB-122 Not Detected @ =-w------- 6.10E-002
SB-124 Not Detected @ -~---=~---- 2.67E-002
SB-1256 Not Detected @ ---==---=- 7.73E-002
SN-113 Not Detected  ---=----- 3.40E-002
SR-85 Not Detected  =---=r=--- 3.37E-002
TA-182 Not Detected @ e=rem==--- 1.46E-001
TA-183 Not Detected  --=-==---- 4,72E-001
TL-201 Not Detected  =~-=-=------ 2.52E-001
Y-88 Not Detected  --------- 2.40E-002
ZN-65 Not Detected  --------- 9.94E-002
ZR-95 Not Detected @ --------- 4 .95E-002




*
¥

Sandia National Laboratories

9/26/02

Radiation Protection Sample Diagnostics Program
B:26:56 AM

**************************************i************i***i********;*******
i

‘ll.'**************************************************************r*******

* Analyzed by:

Ak khk kbbb ddhkdhhtdh

Customer

Customer Sample ID

Lab Sample ID

Sample Description

Sample Quantity

Sample Date/Time
Acquire Start Date/Time

Detector Name

Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks

J26 [
*****

9/24/02
9/25/02
- LABRQDZ

859.000

6000 /

kkhkdkkhhhdhhhddhhdhkwrrhdrhdrkddkkdhhbhhitid

Nuclide Activity
Name (pCi/gram )
U-238 Not Detected
RA-226 1.63E+000
PB-214 6.47E-00C1
BI-214 6.05E-001
‘93—210 Not Detected
" TH-232 7.09E-001
RA-228 7.26E-001
AC-228 7.58E-001
TH-228 8.12E-001
RA-224 9.13E-001
PB-212 7.58E~-001
BI-212 7.83E-001
TL-208 6.10E-00C1
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected -
RN-219 Not Detected
FBE-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NE-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

2-sigma
. BError

4,
1.04E-001
S

P

3.37E-001
1.32E-00C1
1.39E-001
3.48E-001
1.96E-001
1.09E-001
2.84E-0C1
1.00E-DQ1

_________
—————————
—————————
—————————
---------

-y e s -
- -
- e - —

Reviewed by:

*****************
SANDERS, M (6135)

: 059915-003

: 20134211

915-922/1003-8P2-BH1-31-S
gram

11:40:00 AM
10:50:23 AM

6003 seconds

not resolved. Either isotope may be overestlmated
***********************************

MDA

{(pCi/gram )

- -

6.23E-001
6.30E-001
8.34E-Q02
4.62E-002
2.44E+001

.90E-001
.12E-001
.39E-002
.96E-001
.09E~002
.12E-002
3.82E-001
6.35E-002

W =3 o 00 B 2

2.01E-001
9.60E+C00
1.1BE+000
3.02E-001
1.62E-001
3.00E-001
6.78E-001
1.15E+001

3.73E-001
3.73E+002
1.92E+000
4 .86E-002
2.09E-001

’,ah/az/ j

st e kg ok o e e vk ko dek ok ek B




20134211 :

[Summary Report] - Sample ID:
Nuclide Activity 2-sigma MDA
Name (pCi/gram } Error (pCi/gram )
AG-108m Not Detected  --------- 3.02E-002
AG-110m Not Detected @ ==-==-=-=-- 2.38E-002
BA-133 Not Detected @ ---=-=-=- 4.17E-002
BE-7 Not Detected  -~--=--=--- 2.01E-001
CD-115 Not Detected  --~------ 7.50E-002
CE-139 Not Detected @ ------«-- 2.47E-002
CE-141 Not Detected  ------~-- 4.42E-002
CE-144 Not Detected = --------- 1.99E-001
CM-243 Not Detected  --------- 1.43E-001
CO-56 Not Detected @ ===--=---- 2.68E-002
CO-57 Not Detected  --------- 2.62E-Q02
Co-58 Not Detected  ----=-=---- 2.58E-002
Co-60 Not Detected  -«----=--- 2.96E-002
CR-51 Not Detected @ =----=-=---- 1.94E-001
Cs-134 Not Detected @ --------- 3.30E-002
C8-137 Ncot Detected  ---»=---- 2.63E-002
EU-152 Not Detected  ---=------ 7.90E-002
, EU-154 Not Detected @ ----=---- 1.39E-001
EU-155 Not Detected  --==------ 1.1BE-001
FE-5%5 Not Detected  <-=-==~=----- 6.10E-002°
GD-153 Not Detected @ --------- 8.66E-002
HG-203 Ncot Detected  --------- 2.64E-002
I-131 Not Detected  --------- 2.61E-002
IR-192 Not Detected @ --------- 2.28E~002
K-40 2.318+001 3.06E+000 2.25E-0Q1
MN-52 Not Detected @ -----=-~--- 2.92E~-002
MN-54 Mot Detected  -<--==--=~ 2.79E-002
MO-99 Not Detected  --------- 2.34E-001
NA-22 Not Detected  -+---w=-=--- 3.55E-002
NA-24 Not Detected @ ----==-=-- 7.81E-002
ND-147 Nct Detected  --------- 1.67E-001
NI-57 Mot Detected @ -~--=---- 3.37E-002
RU-103 Not Detected ————————- 2.23E-002
RU-106 Not Detected @ ---=----- 2.20E-001
SE-122 Not Detected  =~=-------- 4 .04E-002
SB~-124 Not Detected  --==---—---- 2.32E-00Q2
SB-125 Not Detected  =-=-------- €.82E-002
SN-113 Not Detected  --------=- 3.0BE-002
SR-85 Not Detected  ----==---- 2.92E-002
TA-18B2 Not Detected  -----=w-- 1.28E-001
TA-183 Not Detected  -------=-- 3.66E-001
TL-201 Not Detected @ ~-~-=---- 1.75E-001
Y-88 Not Detected  --------- 2.20E-002
ZN-65 Not Detected @ -~-------- 8.44E-002
ZR-95 Not Detected  ~=-=-==--=-- 4,62E-002

' .

Detected




****************************************************************IE*******

Sandia National Laboratories
‘* Radiation Protection Sample Diagnostics Program
i
&

*

* Analyzed by:

'SEEXESEEEEEZEE S B0 K2

Customer

9/25/02

Customer Sample ID

Lab Sample ID

Sample Description

Sample Quantity

Sample Date/Time
Acquire Start Date/Time

Detector Name

Elapsed Live/Real Time

Comments:

+ ew =

2:12:55 BM

******A_-**********************************************

Reviewed by:

kkkdhkdrRRrhkrhddhhdkdhkiehkvr

SANDERS, M (6135)

059917-003
20134212
6969/1004-DF1-BH1-8-8
675.000 gram
9/20/02 5:20:00 AM
9/25/02 12:32:34 PM
LABO2
6000 / 6003 seconds

hkhkhkhkkrtkkkhkkhk

/1] 03
o

g e e & ok ok ke ok ok ok ok ok

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
t*****************************1\-*********************************:r*******

Nuclide Activity

Name {pci/gram )
u-238 Not Detected
RA-226 1.93E+000Q
PB-214 7.89E-001
BI-214 6.99E-001
PB-210 Not Detected
TH-232 9.56E-001
RA-228B 1.17E+000
AC-228 9.86E-001
TH-228 1.10E+000
RA-224 1.21E+000
PB-212 1.04E+000
BI-212 1.14E+000
TL-208 9.46E-001
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-215 Not Detected
PB-211 Not Detected
TL-207 Mot Derected
AM-241 Not Detected
PU-239 Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

2-sigma

- -

5.82E-001
1.17E-001
1.13E-001

_—— - - -

4,45E-001
1.97E-001
1.84E-001
4,57E-001
2.56E-001
1.50E-001
3.32E-001
1.48E-001

- - ——
-
R
- -
- = = m -

- e -

_________
—————————
—————————
---------

MDA

(pCi/gram )

7.98E-001
7.74E-001
6.80E-002
5.82E-002
2.99E+001

2.11E-001
1.20E-001
1.24E-001
6.4BE-001
7.02E-002
3.92E-002
3.99E-001
7.89E-0Q02

2.35E-001
1.19E+001
1.38E+000
3.BSE-001
2.61E-001
3.74E-001
8.40E-001
1.17E+001

4.56E-001
4,39E+Q02
2.34E+4000
5.73E-002
2.47E-001

B3




[Summary Report] - Sample ID: : 20134212

'«!uel ide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
AG-108Bm Not Detected =-------- 3.66E-002
AG-110m Not Detected @ =-e---—---- 2.87E-002
BA-133 Not Detected @ -~=--=-=--- 5.04E-002
BE-7 Not Detected @ --=------ 2.45E-001
CD-116 Not Detected @ --------- 3.44E-001
CE-139 Not Detected  -~-------- 2.98E-002
CE-141 Not Detected  --------- 5.83E-002
CE-144 Not Detected  --------- 2.42E-001
CM-243 Not Detected —  ------=-- 1.77E-001
CO-56 Not Detected @ --------- 3.31E-002
COo-57 Not Detected  --=-=------ 3.10E-002
CO-58 Not Detected W —--«-vc=--- 3.14E-002
Co-60 Not Detected @ -—--------- 3.48E-002
CR-51 Not Detected  ---=====- 2.61lE-001
CS8-134 Not Detected =~--------- 4 ,11E-Q02
. C8-137 Not Detected  ~=eccccwc=- 3.02E-002
EU-152 Not Detected @ --------- 95.18E~-002
EU-154 Not Detected  ----=~--- 1.68E-001
" EU-155 Not Detected --=-==-=---- 1.40E-001
FE-59 Not Detected  --------- 6.84E-002
GDh-153 Not Detected  --------- 1.01E-00C1
HG-203 Not Detected  --------- 3,.38E-002
I-131 Not Detected  -«c------ 4,26E-002
IR-192 Not Detected @ --------- 2.83E-002
K-40 1.84E+001 2.48E+000 3.02E-001
MN-52 Not Detected @ --------- 5.45E-~-002
MN-54 Not Detected @ --------- 3.42E-002
MO-99 Not Detected - ---======- 8.01E-001
NA-22 Not Detected @ ----==--- 4 .03E-002
NA-24 Not Detected @ --=------- S .BOE+000
ND-147 Not Detected @ ---=----- 2.58E-001
NI-57 Not Detected @ --------- 5.29E-001
RU-103 Not Detected  =--=-~--- 3.01E-002
RU-106 Not Detected  --------- 2.73E—001
SB-122 Not Detected @ --------- 1.48E-001
S$B-124 Mot Detected  ~=--=----- 2.88E-002
SB-125 Not Detected  ~===ewe=-- 7.97E-002
SN-113 Not Detected:  ~--------- 3.78E-002
SR-85 Not Detected @ ---------~ 3.71E-002
TA-182 Not Detected  --------- 1.52E-001
TA-183 Not Detected @ --------~- 7.87E-001
TL-201 Not Detected ---===---- 5.33E-0Q01
Y-88 Not Detected @ ~-------- 2.59E-002
ZN-65 Not Detected @ ---=-==--- 9.97E-002
ZR-95 Not Detected  =----~--- §.38E-002




************************************************************************

* Sandia National Laboratories
Radiation Protection Sample Diagnostics Program
9/25/02 3:55:00 PM

+*

'

J—

-

3

He

o |
****************************************************** gk Ak **********E

+ Analyzed by: 5 ¢ i by:
******¥*****¥******'k*;élﬁ**z/i:4£%***§frif‘:ff*]3¥** *****lq hkhhkk kAt
Customer SANDERS, M (6135)
Customer Sample ID 059918-003
Lab Sample ID 20134213
Sample Description 6969/1004-DF1-BH1-13-8
Sample Quantity 770.000 gram
Sample Date/Time 9/20/02 9:35:00 AM
Acquire Start Date/Time 8/25/02 2:14:41 PM
Detector Name LABO2
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
U-235/Ra-226 peaks not resclved. Either isotope may be overestimated.
********t*************t***************ﬁ*********************************“
Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram )
U-238B Not Detected  =~-~=------ 7.02E-001
RA-226 2.17E+000 5.71E-0Q1 7.20E-001
PB-214 7.90E-001 1.15E-001 € .04E~-002
BI-214 7.36E-001 1.15E-001 5.15E-002
.PB-ZlO Not Detected  --------- 2.78E+001
TH-232 1.00E+0400 4.74E-001 2.63E-001
RA-228 9.73E-001 1.70E-001 1.32E-001
AC-228 9.77E-001 1.75E-001 9.94E-002
TH-228 9.36E-001 4 .35E-001 6.35E-001
RA-224 1.26E+000 2.62E-001 7.86E-CQ2
PB-212 1.06E+000 1.51E-00C1 3.58E-002
BI-212 1.0BE+000 3.14E-001 3.B1E-001
TL-208 9.21E-001 1.44E-0C1 7.91E-002
U-235 Not Detected  ------=-- 2.31E-001
TH-231 Not Detected  ~-------- 1.13E+001
PA-231 ¥Not Detected @ ~--------« 1.33E+4000
TH-227 Not Detected — =—-«------ 3.67E-001
RA-223 Not Detected = --=~------ 2.41E-001 e
RN-219 30O 31T E-00T 3—6oEw-go—— O ',
PB-211 Hot Detected  ~-------- . 7.81E-0Q01 ‘Di\mc,
TL-207 Not Detected  --------- 1.19E+001 a-2bev
AM-241 Not Detected ——mmm———- 4.13E-001
PU-238 Not Detected @ ~-==----- 4,.17E+002
NP-237 Not Detected @ -=------- 2.19E+4000
PA-233 Mot Decected  --------- 5.40E-002
TH-228% Not Detected  --------- 2.37E-G01




[Summary Report)

.Nuc lide

Name
AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-~139
CE-141
CE-144
CM-243
C0-56
CO-57
C0O-58
CO-60
CR-51
CS5-134
Cs-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG~203
I-131

IrR-192
. K-40
MN-52

MN-54
MO-99
NA-22
Na-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-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
1.82E+001
Detected
Detected
Detected
Detected
Detected
Detected
-Detected
Detected
Detected
Detected
Detécted
Detected
Datected
Detected
Detected

. Detected

Detected
Detected
Detected
Detected

- Sample ID: : 20134213

2-gigma
Error

-—— - -
_——— e m = -
- e e -
e
-——— = =y -
- — — s -
P
—— - - - - -
[
- -

MDA
(pCi/gram

3.45B-002
2.59E-002
4.69E-002
2.23EB-001
3,30E-001
2.79E-002
5.55E-002
2.29E-001
1.68E-001
3.03E-002
2.87E-002
2.81E-002
3.24E-002
2.43E-001

"3.76E-002

2.B5E-002
8.82E-002
1.59E-001
1.33E-001
6.51E-002
9.82E-002
3.30E-002
4,01E-002
2.66E-002
2.60E-001
4.79E-002
2.92E-002
7.54E-001
3.65E-002
8.75E+000
2,43E-001
3.31E-0Q1
2.75E-002
2.50E-001
1.33E-001
2.59E-002
7.72E-002
3.53E-002
3.40E-002
1.38E-001
7.1%E-001
5.11E-001
2.43E-002
9.09E-002
4.94E-002




ik hkhkkhkhhhhhbhbhdbdhdhddddadhddhhhrdhdkhdbddhddhtdhdhhhhthdhkdddddkdikdkddkhkh ik
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*
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* Analyzed by:

TAhkhkhhhkkdhkdhkddkdkddidkkk

Customer

Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program
9/25/02 5:37:06 PM

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time
Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
************************************************************************#

Nuclide
Name

Activity
(pCi/gram }

Not

Not

Not
Not
Not
Not
Not
Not
Not

Not
Not
Net
Not

Not

Detected
2.37E4000
B.97E-001
8.14E-0Q01

Detected

8.82E-001
$.36E-001
.02E+000
.B4E-001
.05E+000
.73E-~-001
.16E+000
.87E-001

oHwH WU

.66E-001
Detected
Detected
Detected
Detected
Detected
Detected
Detected

|

Detected
Detected
Detaected
Detected
Detected

(é‘;—**‘i/ 2slsn.

SANDERS, M (6135)
059919-003
20134214

762.000 gram

Reviewed by:
ke de ok ok kedk ok ok ok

: 6969/1004-DF1-BH2-8-5

5/26/02 10:35:00 AM

9/25/02
LARO2
6000 /

2-sigma
Error

5.86E-001
1.28E-001
1.35E-001

e e ]

4.11E-001
1.63E-001
1.81E-001
3.B0E-001
2.25E-001
1.40E-Q01
2.99E-001
1.39E-001

1.81E-001

—— -
-— e e - -
- - e

_-— s
-—— -
- - - -

3:56:45 PM

6003 seconds

MDA

(pCi/gram )

7.44E-001
7.16E-001
6.35E~-002
9.40E-002
2.81E+001

1.95E-001
1.1BE-Q01
9.97E-002
5.24E-001
7.81E-002
3.73E-Q0Q2
3.28E-001
7.47E-002

2.30E-001
1.11E+001
1.31E+000
3.55E-001
2.40E-001
3.33E-001
7.46E-001
1.18E+001

4.16B-001
4 .09E+002
2.25E+000

- 5.17E-002
2.31E-001"

(2R R LA SRR L LRSS

tk
d
b
4
pe
J
k




{Summary Report] - Sample ID: 20134214

Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Error {pCi/gram )
AG-108m Not Detected @ -~------- 3.3BE-~-002
AG-110m Not Detected @ -~------- 2.67E-002
BA-133 Not Detected ™ -=-------- 5.00E-002
BE-7 Not Detected @ -~----w-- 2.2BE-001
CD-115 Not Detected  --------- 3.22E-001
CE-139 Not Detected --------- 2.87E-002
CE-141 Not Detected  -----w--- 5.50E-002
CE-144 Mot Ds:iected e 2.27E-001
CM-2432 Not Decected @ ~-=-w---- 1.68BE-001
CO-56 Not Decected ---v-=---- 2.91E-002
Co-57 Not Detected  --------- 2,93E-002
CO-58 Not Detected  ----=---- 2.92E-002
CO-60 Not Detected  --------- 3.10E-002
CR-51 Not Detected  --------- 2.46E-001
C8-134 Not Detected @ --------- 4,.01E-002
CS-137 Not Detected @ ------=--- 2.85E-002
EU-152 Not Detected --------- 8.71E-002
EU-154 Not Detected  ~=c=------ "1.5€eE-001
EU-155 Not Detected ----ww--- 1.37E-001
FE-59 Not Detected  -~=------=-- 6.38E-002
GD-153 Not Detected  --=------—=~ 9.58E-002
HG-203 Not Detected @ --------- 3.28E-002
I-131 Not Detected  -=--=----- 4.07E-002
IR-192 Not Detected @ ~-mw=w=ww—- 2.63E-002
K-40 1.67E+001 2.25E+000 2.74E-001
MN-52 Not Detected e - 5.11E-002
MN-54 Not Detected mmemm—m - 2.99E-0Q02
MO-99 Not Detected  ---=ce--- 7.38E-001
NA-22 Not Deztected --------- 3.56E-Q02
NaA-24 Not Datected @ ---+«--v-- 9.45E+Q00
ND-147 Not Detected  -----e---- 2.49E-001
NI-57 Not Detected @ --------- 2.66E-001
RU-103 Not Detected  --—------- 2.SSE-002_
RU-106 Not Detected @ ------=-- 2.55E-001
§B-122 Not Detected @ --------- 1.37E-001
SB-124 Not Detected @ «----=---- 2.79E-002
8B-125 Not Detected  -----w--- 7.63E-0Q02
SN-113 Not Detected  ----=--=--- 3.57E-Q02
SR-85 Not Detected @ ---cc-w-- 2.46E-002
TA-182 Not Detected W -=--=----- 1.47E-001
TA-183 Not Detected @ -------w- 7.28E-001
TL-201 Not Detected -=«-—------~ 5.00E-001
Y~-88 Not Detected  --=-----= 2.37E-002
ZN-65 Not Detected @ -~---=--=-- 9.62E~-002
ZR-95 Not Datected  ----c--w-- 4,97E-002




*************************************************************************
* Sandia National Laboratories k
* Radiation Protection Sample Diagnostics Program
9/25/02 7:1%9:08 PM
LR R R R R s EXEEZXESEESS SRS S 22X RS2 X2 2 2 2 X2 22 2 02 84
*

* Analyzed by: g
******¥*****¥*********44;1**22éi4&

% & & ok ok A ok k|

o

o]

Reviewed by: 78/ Hn— : E
-3

ITXEE LIRS RS S SR A8 0L &0 dddehkodkodk ok kk

Customer SANDERS, M (6135)
Customer Sample ID 059920-003
Lab Sample ID 20134215

6969/1004-DF1-BH2-13-8
765.000 gram

Sample Description
Sample Quantity

Sample Date/Time $/20/02 10:55:00 AM
Acquire Start Date/Time 9/25/02 5:38:51 PM
Detector Name LABOZ

Elapsed Live/Real Time 6000 / 6003 seconds

Comments: ,
U-235/Ra-226 peaks not resolved. Either isctope may be cverestimated. L

************************************************************************

Nuclide Activity 2-sigma MDA
Name (pCi/gram ) Error (pCi/gram }
U-238 Not Derected  ~-------- €.98E-001
RA-226 2.10E+0Q00 5.51E-001 6.92E-001
PE-214 7.90E-001 1.14E-001 5.8BE-002
BI-214 €.62E-001 1.06E-001 5.48E-0Q02
PB-210 Not Detected  ----==---- 2.65E+001
TH-232 9.66E-001 4 45E-001 1.93E-001
RA-228 9.35E-001 1.64E-001 1.27E-001
AC-228 8.687E-001 1.58E-001 9,12E-002
TH-228 8.49E-001 3.71E-001 5.29E-001
RA-224 1.10E+000 2.32E-001 6.64E-002
PB-212 2.54E~-001 1.37E-001 3.598E-002
BI-212 1.40E+000 3.28E-001 3.35E-001
TL-208 8.63E-001 1.35E-001 7.31BE-002
U-235 2.03E-001 1.75E-001 2.23E-001
TH~-231 Not Detected  --------- 1.06E4001
PA-231 Not Detected  -~~=-=---=--- 1.31E+000C
- TH-227 Not Detected @ --------- 31,.49E-001
RA-223 Not Detected  ---=------ 2.26E-001
RN-219 Not Detected @ ---~---=--- 3.42E-001
PB-211 Not Detected  ----=--=-- 7.56E-001
TL-207 Not Detected @ -----=---- 1.15E+001
AM-241 Not Detected @ --==------ 4,33E-001
PU-239 Not Detected  --=--=---=-- 4  09E+002
Np-237 Not Detected @ ----=----- 2.16E+000
PA-233 Not Detected  -==------- £.18E-002
TH-229 Not Detected  --=~--=--- 2.31E-001




[Summary Report] - Sample ID:

Oﬂuclide

AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-13%
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
C5-137
EU-152
EU-154

EU-155

FE-59
GD-153
HG-203
I-131
IR-162
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SB-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-9S

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
Nct Detected
Not Detected

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

1.72E+001
Not Detected
Not Detected
Not Detected

~ Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Decected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-gigma
Error

- e o
- mr
———— o —-
-
- —— e e -
- -
-k A v -
e L L
- A = -

- e = o ma -

20134215

MDA )
(pCi/gram )}

3.46E-002
2.61E-002
4.65E-002
2.23E-001
3.23E-001
2.78E-002
5.33E-002
2.26E-001
1.62E-001
2.91E-002
2.92E-002
2.88E-002
3.02E-002
2.40E-001

3.77E-002

2.B1lE-002
8.70E-002
1.59E-001
1.32E-001
6.81E-002
9.79E-002
3.14E-002
3.96E-002
2.60E-002
2.58E-001
5.08E-002
3.23E-002
7.14E-001
3.56E-002
9.53E+000
2.30E-001
3.31E-001
2.69E-002
2.47E~-001
1.34E-001
2.64E-002
7.72E-002
3.31E-002
3.31E-002
1.34E-001
7.63E-001
5.09E-001
2.47E-002
8.64E-002
4.99E-002




************************************************************************

Sandia National Laboratories
Protection Sample Diagnostics Program

*

*

* Analyzed by:
kwhkhkhkkhkhkhkkd
Customer
Customer Sample
Lab Sample ID

Sample Descript
Sample Quantity
Sample Date/Tim
Acquire Start D
Detector Name

Elapsed Live/Re

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
.*********t**************************************************************

- Nuclide .1

Name (p
U-238 Not
RA-226

PB-214

BI-214

PB-210 Not
TH-232

RA-228

AC-228

TH-228

RA-224

PB-212

BI-212

TL-208

U-235 Not
TH-231 Not
PA-231 Not
TH-227 Not
RA-223 Net
RN-215 Not
PB-211 Not
TL-207 Not
AM-241 Not
PU-239 Not
NpP-237 Not
PA-233 Not
TH-22% Not

Radiaticn
9/25/02 9:01:10 PM
4***********************i********************************* ke kkwhkdhd

ﬁ‘ fJZGIOL Reviewed by: [0 1/
dkhkkkdkdhikkhkh do g g ok e ok ok ok ok e g e e ke ke ok kb ok gk ok e Oy khkhrkhkdhkd

ID

ion

e
ate/Time

al Time

ctivity

Ci/gram )
Detected
1.35B+000
6.43E-001
5.98E-Q01
Detected

.67E-001
.40E-001
.B86E~-0C1
.95E~-001
.03E-001
.78E-001
.05E+000
.10E-001

PR S B = BN I B I

Detected
Detected
Detected
Detected
Detected
Detected

Detected’

Detected

Detected
Detected
Detected
Detected
Detected

T X

SANDERS, M (6135)
059921-003
20134216 v

6965/1004-DF1-BH3-8-8
873.000 gram
9/20/02 11:30:00 AM
9/25/02 7:20:52 PM
LABO2
6000 / 6003 seconds

2-sigma MDA -

Exrror (pCi/gram )
--------- : 6.21E-001
4.62E-001 6.43E-001
9.51E-002 . 5.43E-002
$.55E-002 4 .86E-002
--------- 2.45E+001
3.21E-001 1.94E-001
1.35E-001 1.17E-001
1.34E-001 1.02E~0Q01
3.99E-001 5.91E-001
1.75E-001 S.90E-002
1.12E-001 3.35E-002
2.67e-001 2.93E-001
1.13E-001 6.58E-002
--------- 2.02E-001
--------- | 1.01E+001
————————— 1.21E+000
————————— 3.08E-001
--------- 2.185E-001
--------- 3.06E-001
--------- 6.84E-001
--------- : 1.17E+001
--------- 3.78E-001
--------- 3.66E+002
--------- 2 .00E+000
--------- 4.75E-002
--------- 2.12E-001




[Summary Report] - Sample ID:

Nuclide
Name
AG-108m
AG-110m
BA-1323
BE-7
Ch-115
CE-139
CE-141
CE-144
CM-243
CO-5¢
CO-57
CO-58
CO-60
CR-51
Cs5-134
Cs-137
EU-152
EU-154
EU-155
FE-59
GD-1653
BG-203
I-131
IR-192
K-40
MN-52
MN-54
MO-59
NA-22
NA-24
ND-147
NI-57
RU-1032
RU-106
sB-122
SBE-124
SE-125
SN-113
SR-85
TA-182
TA-183
TL-201
Y-88
ZN-65
ZR-95

Activity
(pCi/gram )

‘Not Detected

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2.53E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not Detected:

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-sigma
Error

. - -

- am m ———
-—— - -
- = — - -
- -
- —— -
- ——— s =
- = — - -
- ==
-
- —— -

20134216

MDA
{pCi/gram )

- -

2.99E-002
2.40E-002
4.19E-002
2,1%E-001
2,90E-001
2.55E-002
4.82B-002
2.07E-001
1.51E-001
2.88E-002
2.70E-002
2.72E-002
3.25E-002
2.19E-001
3.47E-002
2.58E-002
8.00E-002
1.38E-001
1.17E-001
€.83E-002
8.85E-002
2.97E-002
3.67E-002
2.33E-002
2.35E-001
4.40E-002
2.92E-002
7.22E-001
3.70E-002
1.03E+001
2.24E-001
2.52E-001
2.53E-002
2.24E-001
1.30E-001
2.45E-002
7.15E-002
3.23E-002
3,05E-002
1.29E-001
6.71E-001
4.57E-001
1.98E-002
8.64E~-002
4 .68E-002




************************************************************************
Sandia National Laboratories

Radiation Protection Sample Diagnostics Program
9/25/02 10:43:10 PM

******************************************i****************

******412:}

*

*

* Analyzed by:
ITXEXEEEEE SR K& 8 4
Customer
Customer Sample
Lab Sample ID

Sample Descript
Sample Quantity

ID

ion

Sample Date/Time
Acquire Start Date/Time

Detector Name

Elapsed Live/Real Time

Comments:

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
*********************t**********ﬁ************‘*************************** g

Nuclide Activity
Name {pci/gram )
U-238 Not Detected
RA-226 1.94E+000
PB-214 7.27E-001
BI-214 6.68E-001
PB-210 Not Detected
TH-232 9.21E-001
RA-228 8.9BE~-001
AC-228 8.46E-001
TH-228 9.37E-001
RA-224 2.66E-001
PB-212 5.26E-001
BI-212 B.B4E-001
TL-208 7.70E-Q01
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-219 Net Detected
PB-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NpP-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

9/20/02 11:50:00 AM
9/25/02 9:02:55 PM

: LABDZ .
6000 / 6003 seconds

% % % ok %k ok gk ok

k

k

k

I

}

k

alr e :
*| ***********r

. Reviewed by:
*zz%ﬁéﬁi**************X***
SANDERS, M (6135)
059922-003

20134217

***L

6969/1004-DF1-BH3-13-8
779.000 gram

2-sigma MDA
Error (pCi/gram )
--------- 7.01E-001
5.38E-001 €.94E-001
1.06E-001 5.71E-002
1.06E-001 5.06E-002
--------- 2.67E+001
4.26E-001 1.89E-001
1.57E-001 1.08E-001
1.56E-001 9.69E-002
4.,16BE-001 5.99E-001
2.08E-001 6.58E-002
1.33E-001 3.65E-002
3.01E-001 3.94E5-001
1.24E-001 7.71E-002
--------- 2.19%E-001
--------- 1.06E+001
--------- 1.26E+000
--------- 3.43E-001
--------- 2.36E-001
--------- 3.27E-001
————————— 7.46E-001
--------- 1.17E+001
--------- 4.13E-001
--------- 4 .,05E+002
————————— 2.09E+000
————————— 5.13E-002
--------- 2.30E-001




[Summary Report] - Sample ID: : 20134217

.!uclide Activity 2-gigma MDA
Name {pCi/gram ) Error (pCi/gram }
AG-108m ‘Not Detected @ --=--=---- 3.09E-002
AG-110m "Not Detected @ --=------- 2.59E-002
BA-133 Not Detected @ --------- : 4,34E-002
BE-7 Mot Detected @ -~------- 2.22E-0Q01
CD-115 Not Detected @ --------- 3.31E-001
CE-139% Not Detected @ -------=- 2.69E-002
CE-141l Not Detected  --------- 5.40E-002
CE-144 Not Detected @ --------~ 2.20E-001
CM-243 Not Detected  --------- 1.55E-001
CO-56 - Not Detected @ --------- 2.94E-00Q2
CO-~-517 Not Detected  --------- 2.84E-002
CO-58 Not Detected [ mmmm————— 2.93E-002
CO-€90 Not Detected  ----===--- 3,12E-Q02
CR-51 Not Detected  -~---=--=-- 2.3BE-001
CS-134 Not Detected  <«-r-=--==- 3.65E-002
£8-137 Not Detected  ~---~--=-- 2.78E-002
EU-152 Not Detected  =--------- 8.43E-002
EU-154 Not Detected @ ---«e~--=- 1.42E-001
EU-155 Not Detected — =--------- ' 1.27E-001
FE-59 Not Detected  =-+=-~-- -———— €.75E-002
GD-153 Not Detected @ -----=---- 9,43E-Q02
HG-203 Not Detected @ -wem-—=--- 3.07E-002
I-131 Not Detected  -------=- 3.90E-002
IR-192 Not Detected  «=-w-=---- 2.58E-002
K-40 1.81E+00Q1 2.43E+000 2.74B-001
MN-52 Not Detected  --------- 5.0BE-002
MN-54 Not Detected  -----=---- 3.02E-002
MO-99 Not Detected  ~----- -—- 7.6BE-001
NA-22 Mot Detected  -----=---- 3.50E-002
NA-24 Not Detected  -----==-- 1.08E+001
ND-147 Not Detected @ ----~---- 2.35E-001
NI-57 Not Detected  ---~----- 5.19E-001
RU-103 Not Detected  ----v=-~-- 2.54E-002
RU-106& n o . B=0031—
SB-122 Not Detected  -~-=--===- ’ 1.36E-00C1
SB-124 Not Detected  --~=-===-= 2.50E-002
SB-125 Not Detected  ~~---=-=--- 7.27E~002
SN-113 Not Detected  ~----=--- 3.36E-002
SR-85 Not Detected  ~rr==-=--- 3.34E-002
TA-182 Not Detected  ~-------- 1.39E-001
TA-183 Not Detected  -------- - 7.39E-001
TL-201 Not Detected  =r--==--- 5.11E-001
Y-88 Not Detected  --------- 2.06E-002
ZN-&5 Not Detected R 8.56E-002

ZR-95 Not Detected —mmm——se- 5.11E-0Q2
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*
*

9/26/02 12:25:14 AM

hhhhkhkkkhkdhkdhhhkhharhhdthhhhdhhhdbhhddrhhhhhhhdhdbhhhhdbdbhddhhbhbdbhkhkrhbhkhhhid

* Analyzed by: f . ¢/z¢fcr  Reviewed by:
kkdkhkdhkdhkbhh ok kdkhd bk kkdrh R drdkded k¥ ok dedede o s ok s o ook e ok ok ok e e e b
Customer SANDERS, M (6135}
Customer Sample ID 059923-003

Lab Sample ID 20134218

Sample Description
Sample Quantity

Sample Date/Time )
Acquire Start Date/Time
Detector Name

Elapsed Live/Real Time

Comments :

U-235/Ra-226 peaks not resolved. Either isotope may be overestimated.
*********************t**************************************************

Nuclide Activity -
Name (pCi/gram )
U-238 Not Detected
RA-226 1.83E+000
: PB-214 6§.57E-001
BI-214 5.48E-001
. PB-210 Not Detected
TH-232 6.04E-001
RA-228 7.15E-001
AC-228 5.75E-001
TH-228 6.60E-001
RA-224 6.85E-001
PB-212 6.50E-001
BI-212 8.65E-001
TL-208 5.67E-001
U-235 . Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-219 Mot Decected
PB-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

Sandia National Laboratories
Radiation Protection Sample Diagnostics Program

9978/1114-DW1-BH1~6+5

711.000 gram

9/23/02 B:45:00 AM
" 9/25/02 10:44:54 PM

LABO2

6000 / 6002 seconds

2-sigma
Error

- e e -

4,84E-001
1.00E-001
9.14E-002

2.85E-001
1.36E-001
1.21E-001
4.00E-001
1.65E-001
9.59E-002
2.76E-001
$.98E-002

e - — e
- - ——
- -
-t e m i w——-

- -

- = aa o

- MDA
(pCi/gram )}

6.46E-001

- 5.99E-001

6.21E-002
5.25E-002
2.64E+001

1.89E-001
1.12E-001
9.73E-002
€.07E-001
8.51E-002
3.36E-002
3.41E-001
7.22E-002

2.10E-00Q1

1.03E+001
1.22E+000
3.16E-001
1.85E-001
3.30E-001
7.38E-001
1.12E+001

3.%92E-001
3.69E+002
2.00E+Q000
5.12E-002
2.06E-001

47."/ oo
'R 'R ] ' EEE R LR EE R B R ]

k




{Summary Report] - Sample ID:

Qucl ide

AG-108m
AG-110m
BA-133
BE-7
CD-115
CE-138
CE-141
CE-144
CM-243
CO-56
CO-57
CO-58
Co-60
CR~51
CS-134
Cs-137
EU-152
EU~-154
EU-155
FE-59
GD-153
HG-203
I-131 .
IR-192
K-40
MN-52
MN-54
MO-995
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-B8
ZN-65
ZR-95

Activity

(pCi/gram )
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Mot Detected
Not Detected
1.48E+001
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

2-aigma
Error

- — -

- -

- -

- o e oem

-—— -

— -

-—— -

-—— -

—— -

N

- ——— -

- = -

- =

20134218

MDA

(pCi/gram )

P e il

3.04E-002

2.53E-002
4,51E-002
2.07E-001
1.28E-001
2.60E-002
4,76BE-002
2.02E-001
1.49E-001
2.70E-002
2.55E-002
2.53E-002
2.98E-002
2.05E-001
3.64E-002
2.75E-002
7.79E-002
1.40E-001
1.18E-001
5.86E-002
8.38E-002
2.78E-002
3,01E-002
2.38E-002
2.50E-001
3.64E-002
2.92E-002
3.54E-001
3.34E-002
4.B9E-001

. kR AT
Mot Dstected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

- - —

e - -

P adbad

-———— - -

- - —— =

- o -

-——— = - -

—— - v -

- —— o -

.37E-002
.33E-001
.11E-002
.50E-002
.80E-002
.13E-002
.10E-002
.29E-001
.79E-001
.52E-001
.36E-002
.63E~002
.67TE-002

DONNERLLANMIN

e




************************************************************************

* Sandia National Laboratories
Radiation Protection Sample Diagnestics Program

‘ 9/26/02 2:07:15 AM
***********************

******************************* kkhhhhkhkkkkhkkkd*

*

* Analyzed by: {

-

-
********************i*{***

el

*

Customer : SANDERS, M (€135)
Customer Sample ID : 059924-003
Lab Sample ID 20134219

Sample Description

Reviewed by:

khk At hrkdhhkrchkdhhkhdhdhd

9978/1114-DW1-BH1-11-5

- Sample Quantity 906.000 gram
Sample Date/Time : 9/23/02 9:10:00 AM
Acquire Start Date/Time : 9/26/02 12:26:59 AM
Detector Name : LARD2
Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:

U-235/Ra-226 peaks not resolved. E

i*******s\'**k********i*************

ither isotope may be overestimated.
****i*********************************H‘

Nuclide Activity 2-gigma MDA
Name (pCi/gram ) Errox (pCi/gram )
U-238 Not Detected  --------- 5.82E-001
RA-226 1.33E+000 4,34E-001 5.95SE-001
PB-214 4.86E-001 7.74E-002 5.65E-002
BI-214 5.03E-001 8.23E-002 4.65E-002
PB-210 Not Detected  --------- 2.30E+4001
TH-232 6.51E-(Q01 31.10E-001 1,75E-001
RA-228 6.45E-001 1.22E-001 1.17E-001
AC-228 5,80E-001 1.45E-001 1.64E-001
TH-228 9.08E-001 3.71E-001 5.,258E-001
RA-224 7.33E-001 1.62E-001 5.94E-002
PB-212 6.32E-001 9.21E-002 3.15E-002
BI-212 8.13E-001 2.61E-001 3.34E-001
TL-208 5.67E-001 8.57E-002 6.68E-002
U-235 Not Detected  =-~=-=-=---- 1.92E-001
TH-231 Not Detected  ---«--=-- 9.16E+000
PA-231 Not Detected  --------- 1.12E+000
TE-227 Not Detected  =---=----- 2.76E-001
RA-223 Mot Detected  --------- 1.70E-001
RN-219 Not Detected  =-=-=-=--=~- 2.92E-001
PE-211 Not Detected  --------- 6.57E-Q01
TL-207 Not Detected  --------- 1.05E+001
AM-241 Not Detected  --------- 3.40E-001
PU-239 Not Detected  -----=-=-- 3.44E+002
Np-237 Not Dercected @ --------- 1.85E+0Q0.
PA-233 Mot Detected  ~---=----- 4 ,66E-002
TH-229 Not Detected  ---------

1.97E-001

o g W ok ok ko ok ok ko ke ke




[Summary Report}] - Sample ID: 20134219
clide Activity 2-gigma MDA
Name (pCi/gram ) Error {pCi/gram )
AG-108m Not Detected  --=------- 2.84E-002
AG-110m Not Detected @ =-=------- 2.26E-002
BA-133 Not Detected  --=--=--w- 3.77E-002
BE-7 Not Detected — «~~r------ 1.94E-001
CDh-115 Not Detected  --------- 1.17E-001
CB-139 Not Detected @ --------- 2.39E-002
CE-141 Not Detected  ---=-=---~ 4.45E-002
CE-144 Not Detected  --------- 1.85E-001
CM-243 Not Detected  --------- 1.3%E-001
C0-56 Not Detected  =--------- 2.83E-002
£0-57 Not Detected  ------=-~- 2.54E-002
CO-58 Not Detected  -=-------- 2.45E-002
CO-60 Not Detected  --------- 3.00E-D02
CR-51 Not Detected  ---=--=--=-- 1.90E-001
CS-134 Not Detected  --------- 3.15E-002
¢s-137 Not Detected  =~===-=----- 2.42E-002
EU-152 Not Detected  =~-==-=-==--- 7.63E-002
BU-154 Not Detected  =-------- 1.31E-001
EU-155 Not Dectected — ==-=-==-=-- 1.10E-001
FE-59 Not Detected  <~--=----- 5.72E-002
GD-153 Hot Detected  --—------- 8.02E-002
HG-203 Not Detected  -==------ 2.55E-002
I-131 Not Detected  --------- 2.78E-002
IR-192 Not Detected  --------- 2.23B-002
K-40 2.31E+001 3.06E+000 2,.44E-001
‘ MN-52 Not Detected  ~=------- 2.92E-002
MN-54 Not Detected  --------- 2.59E-002
MO-98 Not Detected  --------- 3.35E-001
NA-22 Not Detected  --------- 3.57E-002
NA-24 Not Detected  --—--=---- 4,82E-001
ND-147 Not Detected  =--------- 1.74E-001
NI-57 Not Detected  ------=--- 6.76E-002
RU-103 Mot Detected — --------- 2.25E-002
RU-106 Not Detected  ~---=-=--- 2.17E-001
sB-122 Not Detected  ---==----- 5.9%9E-002
SB-124 Not Detected  -------=- 2.34E-002
SB-125 Not Detected  ~-------- 6.49E-002
8N-113 Not Detected  --------- 2.95E-002
SR-85 Not Detected  =~-~------ 2.77TE-002
TA-182 Not Detected  ---<=-=-- 1.23E-001
TA-183 Mot Detected W --------=- 4.1BE-001
TL-201 Not Detected  --=-=-=---- 2.37E-001
Y-88 Not Detected  -------=- 1.65E-002
ZN-65 Not Detected  --=-=-=---- 8.13E-002
ZR-95 Not Detected  ---=-=---- 4

.11E~-002
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********************************************************i*********é******

* Sandia National Laboratories
Radiation Protection Sample Diagnostics Program

Q 9/26/02 11:15:58 AM
*************************************************

*
* Analyzed by:

z{, ; 2/2‘?/0& Reviewed by:
hhkhkkhhdhhoekhhkdhdrkdehhhk kb hh Ak khkrhkkkkhrkrihd

Customer : SANDERS M (6135)
Customer Sample ID 059931-001
Lab Sample ID 20134207

sample Description

'w;*#caé[;****#

829/276-SP1-BH1-8-DU

Sample Quantity 735.000 dgram

Sample Date/Time g/24/02 2:00:00 PM
Acquire Start Date/Time 9/26/02 9:35:43 AM
Detector Name LABO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
U-235/Ra-226 peaks not reso

********************************************

Nuclide Activity
Name (pCifgram )
U-238 Not Detected
RA-226 - 2.02E+000
PB-214 9,18E-001
BI-214 7.84E-Q01
PBR-210 - Not Detected
TH-232 1.00E+000
RA-228 9.91E-Q01
AC-228 2.13E-001
TH-228 1.21E+000
RA—224 1.05E+0G0
PB-212 1.04E+000
BI-212 1.15E+000
TL-208 8.85E-001
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-2189 Not Detected
PE-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-2395 Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

lved. Either isotope may be overestimate
***********************

2-sigma
Errocr

-—— -

1.30E-Q01

4.61E-001
1.72E-001
1.66E-001
4.61E-001
2.27E-001
1.49E-003
3.15E-001
1.40E-001

---------
---------
—————————
_________
—————————
—————————
_________

- e A
- - -
- W ————

MDA
(pCi/gram )
7.37E-001
7.28E-001
¢.03E-002

*
*
*

khkhhAkhkhhhhhh ok hdkddhk

*
*
khkkkk%

d

kkkkk*k

4.84E-002
2.80E+001

1.90E-001
1.23E-001
9.81E-002
6.42E-001
8.66E-002
3.75E-002
3.65E-001
B.07E~Q02

2.31E-001
1.16E+001
1.34E+000
3.75E-001
2.03E-001
3.68E-001
8.25E-001
1.16E+001

4,27E-001
4.13E+002
2,22E+000
5.35E-002
2.35E-001




[Summary Report] - Sample ID: : 20134207

&clide
ame

Activity 2-gigma . MDA
(pCi/gram ) Error (pCi/gram )

AG-108m Not Detected e —m—s 32,57E-002
AG-110m Not Detected  --------- 2.75E-002
BA-133 Not Detected  --------- 4.90E-002
BE-7 Nct Detected  --------- 2.2%E-001
CD-115 Not Detected @ ------==- 1.14E-001
CE-139 Not Detected  ---w==-=--- 2.89E-002
CE-141 Not Detected  ~-===----- 5.23E-002
CE-144 Not Detected  =----=----- 2.25E-001
CM-243 Not Detected  ---==--=--- 1.62E-001
C0-56 Not Detected @ ==-----=-- 3.01E-002
-CO-57 Not Detected  =--=--=----- 2 .98E-002
CO-58 Not Detected  -------~-- 2.,85E-002
C0-60 Not Detected  =-r==w-=-- 3.38E-002
CR-51 Mot Detected  =-~------- 2.22E-0Q01
Cs-134 Not Detected  ~-------- "3.96E-002
Cs-137 Not Detected  =--==--=~-=- 2.96E-002
BU-152 Not Detected  -=--=-=--- B.56E-002
EU-154 Not Detected  -=------- 1.64E-0Q001
EU-155% Not Detected @ --------- 1.34E-001
FE-58 Not Detected @ --------- €.20E-002
GD-153 Not Detected  -=-=--=----- 9.58E-002
HG-203 Not Detected @ --------- 2.95E-002
I-131 Not Detected  --------- 3.19E-002
IR-192 Not Detected @ -----=-=-=- 2.62E-002

-40 1.71E+001 2_.30E+000 2.65E-001
MN-52 Not Detected  -=------- 3.49E-002
MN-54 Not Detected  ----=---- 3.09E-002
MO-99 Not Detected  -~------=-= 3.32E-001
NA-22 Not Detected  =----==-=--- 3.61E-002
NA-24 Not Detected  -=-=------- 2.2BE-001
ND-147 Not Detected  ~~-=--=--=-- 1.95E-001
NI-57 Not Detected  --------- 7.28E-002
RU-103 Not Detected  =~------=-- 2 .55E-002
RU-106 Not Detected = =~-------- 2.35E-001
SR-122 Not Detected  =-=-~-=-=---- 5.,81E-002
SB-124 Not Detected  ==--=----- 2.49E-002
SE-125 Not Detected  --------- 7.27E-002
SN-113 Not Detected @ --------- 3.49E-002
SR-B85 Not Detected —emm————- 3.38E-002
TA-182 Not Detected  =-----+~--- 1.43B-001
TA-183 Not Detected  --------- 4.70E-001
TL-201 Not Detected  =--=------ 2.38E-001
Y-88 Not Detected  --------- 2.49E-0402
ZN-65 Not Detected  ==--=---- 9.51E-002
ZR-95 - Not Detected  ----=----- 4,93E-002




***********'*************************************************************

*

Sandia National Laboratories

Radiation Protection Sample Diagnostics Program

‘*****i*********************************************** Jr v % 9 gk v % de ok e ok ek ok ke ok

*****(*a#[é'%*****

*

* Analyzed by:
ITEEXETSRESE LA R &8 & &
Customer

Customer Sample ID
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time

Detector Nawme

Elapsed Live/Real Time

Comments :

9/26/02 7:40:07 AM

(4L. QJQ'/Q' Reviewed by:
L***( *f **“*********************

SANDERS M (6135)
LAB_CONTROL_SAMPLE_USING_CG-134

20134220
: MIXED GAMMA_STANDARD_ CG-134
1.000 Each
11/1/90 12:00:00 PM
§/26/02 7:29:51 AM
LABO1
600 / 604 seconds

N AN Mm-S

***********************************i‘***********i************************ d

Not

Nuclide Activity
Name (pci/Each )
BE-7 Not Detected
NA-22 Not Detected
NA-24 Not Detected
__ K-40 Not Detected
CR-51 Not Detected
. MN-52 Not Detected
MN-54 Not Detected
CO-56 Not Detected
CO-57 Not Detected
NI-57 Not Detected
CO-58 Not Detected
FE-59 Nct Detected
CO-60 7.93E+004
ZN-65 Not Detected
SR-8% Not Detected
Y-88 Not Detected
ZR-95 Not Detected
MO-59 Not Detected
RU-103 Not Detected
RU-10¢€ Not Detected
AG-108m Not Detected
AG-110m Not Detected
SN-113 Not Detected
Ch-115 Not Detected
SB-122 Not Detected
SB-124 Not Detected
SB-125 Not Detected
I-131 Not Detected
BA-133 Detected

2-s8igma
Error

- — W wn =
- —— W wy -
- s an
PO
- - w w -
- — o ——— -
P it i
-—— e - -

- - wn -

- e -
- -
- . -
—— e -
- - -
_—— e - - -
P e
-— -
- - -
-—— -

MDA

(pCi/Each )

1.00E+026
4.50E+003
1.00E+026
1.34E+003
1.00E+026
1.00E+026
5.15E+0086
2.96E+019
1.11E+007
1.00E+026
8.61E+020
1.00E+026
9.2Q0E+002
1.90E+008
1.00E+026
2.94E+014
1.00E+026
1.00E+026
1.00E+026
S.72B+006
3.24E+002
2.87E+008
1.01E+D14
1.00E+D26
1.00E+026
1.00E+026
2.38E+004
1.00E+026
9,08E+002




Activity
(pCi/Each )

- = -

Not Detected

6.80E+004

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

8.91E+00G4
Not Detected

- o e e

- —— -

- —— ===

- -

- e ———

- W = -

- e -

-

- W = -

P i

-—— o —— A

-e—— -

-t e - =

- - =

- ——

- v s = e

-—— - —— -

-——— -

MDA )
(pCi/Each )

1.51E+004
3.65E+002
5.72E+011
1.00E+026
5.17E+007
1.00E+026
9.43E+002
1.11E+008
3.66E+003.
4.26E+4003
2.50E+014
1.00E+026
1.48E+020
1.00E+026
1.00E+028
2.34E+005
6.32E+004
9.80E+G04
1.51E+004
2.99E+005
3.36E+004
5.79E+00Q2
6.74E+002
6.71E+003
1.00E+026
1.86E+004
5.65E+003
2.87E+003
1.45E+003
2.46E4003
4.75E+005
1.26E+003
1.39E+004
4.04E+004
2.05E+003
S.B84E+002
1.38E+003
1.23E+004
2.59E+003
2.32E+006
1.91E+003
2.16E+003




************************************************************************t*

gandia National Laboratories
: Radiation Protection Sample Diagnogtics Program

Quality Assurance Report ' *
*******i*************************t**************************************t*

+ *

Report Date : 9/26/02 7:40:12 AM

QA File : C:\GENIEZK\CAMFILES\LCSl.QAF

Analyst : KICHAVE

Sample ID : 20134220

Sample Quantity : 1.00 Each

Sample Date : 11/1/9D 12:00:00 PM

Measurement Date : 9/26/02 7:29:51 AM

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 seconds

Parameter Mean 18 Error New Value < LU : 8D : UD BS >

AM-241 ACTIVITY 8.574E-002 3.464E-003 8.909E-002 <« : : : >

0S-137 Activity 6.836B-002 1.361E-003  6.799E-002 < : : : >

CO-60 Activity 7.658E-002 3.463E-003 7.716E-Q002 < : : : >

lags Key: LU = Boundary Test {(Ab = Above , Be = Below )

SD = Sample Driven N-Sigma Test {In = Investigate, Ac = Actkion)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test (In = = Ackion)

Investigate, AcC

Reviewed by: ‘V_—f’”’7ZY@/;"




*i**************************************i****‘***************************
Sandia National Laboratories

*
g*

*

* Analyzed by:

********************

Custaomer

Customer Sample ID
Lah Sample ID

Sample Descripticn
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:
********i***************************************************************%&

Nuclide
Name

- -

A
(p

Not
Not
Not
Not
Neot

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not

ctivity

Ci/Each )
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

8.21E+004
Detected
Detected
Derected
Detected

Radiation Protection Sample Diagnostice Program
9/26/02

****************************************i************* ddkh kR kdkhhkdhkddd

Reviewed by:
****J*/i*i/f*****************

7:36:45 AM

e lier
dhkkAk% ke ke ek ok ok kk ok h
SANDERS M (6135)

LAB_CONTROL_SAMPLE_USING_CG- 134

20134221
MIXED_! GAMMA STANDARD CG-134
1.000 Bach
11/01/90 12:00:00 PM
9/26/02 7:26:30 AM
LABO2
600 / 604 seconds

2-sigma
Error

__________
_________
_________
---------

P A e

P
—— e -
—-——— -

- W - -
—h o by = e em -
-—— - -

MDA
{pCi/Each )
3.94E+003
5.61E+003
S.75E+002
4 ,66E+002
2.67BE+005

1.77E+003
1.77E+003
1.05E+003
4.27E+005
1.90E+004
3.36E+004
2.08E+005
5.50E+004

1.55E+003
6.77E+004
1.22E+004
2.58E+003
1.00E+026
5.668+003
1.26E+004
1.74E+005

3.94E+003
2.60E+006
1.41E+004
5.09E+0Q02
1.49E+003




[Summary Report] - Sample ID: : 20134221

‘Nuclide Activity 2-sigma MDA
Name (pCi/Bach ) Exrror (pCi/Bach )
BAG-108m Naot Detected @ --------- 2.21E+4002
AG-110m Not Detected @ --=---=--- 2.27E+008
BA-133 Not Detected ——tem—m - 7.80E+002
BE-7 Net Detected  ~---=----- 1.00E+026
CDh-115 Not Detected  ---s==r-- 1.00E+026
CE-139 Not Detected “—mt—m——- 6.26E+011
CE-141 Mot Detected @ ------=--- 1.00B+026
CE-144 Not Detected — --------- 5.81E+007
CM-243 Not Detected  -----~---- 1.88E+003
CO-56 Not Detected  --------- 2.28E+019
CO-57 Not Detected _—e - 1.28BE+007
CO-58 Not Detected @ --------- 6.47E+020
CO-€0 8.153E+004 1.06E+004 7.25E+002
CR-51 Not Detected  --------- 1.00E+02¢
C8-134 Not Detected @ =--------- 1.22E+004
Ccs-137 7.02E+004 8.88E+003 3,35E+002
EU-152 Not Detected = =--=---=--- 1.09E+0023
EU-154 Not Detected @ =«=v----- 2.49E4003
- EU-155 Not Detected @ -----=-=~~- 4.92E+003
FE-59 Not Detected @ -—-=---c-=--- 1.00E+026
GD-153 Mot Detected  --------- 1.61E+008
HG-203 Not Detected  --------- 1.00E+02¢
I-131 Not Detected  ---~------ 1.00E+02¢
IR-1S92 Not Detected  -===--=-=-- 1.28E+020
K-40 Not Detected . ~-=-===-- 1.06E+003
MN-52 Not Detected  --v=----- 1.00E+026
MN-54 Not Detected  --=------- 3.76E+006
MO-89 Not Detected  --------- 1.00E+026
NA-22 Not Detected  ~--=--==-- 3.47E+003
Na-24 Not Detected  ----+---- 1.00E+026
ND-147 Not Detected:  -----~--- 1.00E+026
NI-57 © Not Detected = ---~------ 1.00E+026
RU-103 Not Detected @ -----~---- 1.00E+026
RU-106 Not Derected  -----=---- 8.00E+Q06&
SB-122 Not Detected  ----=----- 1.00E+026
SB-124 Not Detected  ~-=------- 1.00E+026
SB-125 Not Detected  s«=u-r-==-- 1.98E+004
SN-113 _Not Detected = --------- 8.64E+013
BR-85 Not Detected  ~r-=-=-=-=--- 1.00E+026
TA-182 Not Detected @ --------- 1.84E+014 .
TA-183 Not Detected  --------- 1.00E+026
TL-201 Not Detected  ---==---- 1.00E+026
Y-88 Not Detected  ---=-=----- 2.73E+014
ZN-65 Not Déetegted @ =~--=-=--- 1.38E+008
ZR-95 Not Detected @ -===~-=--- 1.C00E+026




‘**i*******i**************************************i‘********************;;**

Sandia National Laboratories b o
Radiation Protection Sample Diagnostics Program _ P&
* 4 Quality Assurance Report *

**************************************************************************

Report Date i 9/26/02 7:36:51 AM

QA File : C: \GENIEZK\C‘AMF‘ILES\LCSZ QAF

Analyst : KICHAVE

Sample 1D : 20134221

Sample Quantity : 1.00 Each

Sample Date : 11/01/90 12:00:00 PM ‘

Measurement Date . 9/26/02 7:26:30 AM i

Elapsed Live Time : 600 seconds

Elapsed Real Time : 604 seconds

Parameter - Mean 18 Error New Value « LU : 8D : UD |: BS >

AM-241 Activity 8.240E-002 3.922E-003 8.212E-002 <« : : H >

0S-137 Activity 7.182E-002 3.734E-003 7.023BE-002 < o : >

C0-60 Activity B.001E-002 5.095E~-Q03 8.027E-002 <« : : : >

'Flags Key: LU = Boundary Test (ab = Above : Be = Belgw )

SD. = Sample Driven N- Sigma Test (In = Invest:.gate, Ac ‘= AC J.Lon)
UD = Userx Driven N-Sigma Test (In = Investigate, Ac = AC :_Lon)
BS = Measurement Bias Test (In = Investigate, AC = Aqltlon)

Reviewed by: %/’/
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