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ACRONYMS

bgs below ground surface

CAB cellulose acetate butyrate

CEARP Comprehensive Environmental Assessment and Response Program
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NFA No Further Action

NMED New Mexico Environment Department
QC quality control

RCRA Resource Conservation and Recovery Act
RFI RCRA Facility investigation

RDX hexahydro-1,3,5-trinitro-1,3,5-trazine
SMO Sample Management Office

SNL/NM Sandia National Laboratories/New Mexico
SWMU Solid Waste Management Unit

TAL target analyte list

TNT trinitrotoluene

UXO unexploded ordnance

VOC volatile organic compound
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1.0 INTRODUCTION

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a No Further Action (NFA)
decision for Environmental Restoration (ER) Site 109, Building 9950 Firing Site, based on
confirmatory sampling with risk-based analysis (NFA Criterion 5; NMED 1996).

11 Description of ER Site 109

Site 109 is located in the North Thunder Range, 0.4 mile east of Technical Area Il and
approximately 6,000 feet west of Lovelace Road (Figure 1-1). The site is approximately
0.27 acre.

The terrain is generally flat with a gentle slope to the west. Vegetation consists predominantly
of grasses including grama, muhly, dropseed, and galleta. Shrubs commonly associated with
the grasslands include sand sage, winter fat, saitbrush, and rabbitbush. Cacti are common,
and include cholla, pincushion, strawberry, and prickly pear.

The geology (in general) is characterized by a veneer of aeolian sediments underlain by alluvial
fan deposits. Based on drilling records of similar deposits at Kirtland Air Force Base (KAFB),
the alluvial materials are highly heterogeneous, composed primarily of medium to fine silty
sands with frequent coarse sand, gravel, and cobble lenses. Depth to groundwater is
approximately 480 feet below ground surface (bgs) based on monitoring well, CWL MW-5,
located at the Chemical Waste Landfill, approximately 1.2 miles southwest of the site and
monitoring well, MWL MW-4, located at the Mixed Waste Landfill, approximately 1 mile west of
the site.

A detailed review of the local setting for Site 109 is documented in the “Resource Conservation
and Recovery Act (RCRA) Facility Investigation (RFi) Work Plan for Operable Unit 1335,
Southwest Test Area” (SNL/NM 1996).

1.2 No Further Action Basis

Review and analysis of all relevant data for ER Site 109 indicate that concentrations of
constituents of concern (COC}) at this site are less than (1) SNL/NM or other applicable
background limits, or (2) proposed Subpart S or other action levels, or (3) applicable risk
assessment action levels. Thus, ER Site 109 is being proposed for an NFA decision based on
confirmatory sampling data demonstrating that COCs that may have been released from this
solid waste management unit (SWMU) into the environment pose an acceptable level of risk
under current and projected future land use, per NFA Criterion 5 of the ER Document of
Understanding (DOU) {NMED 1996).
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2.0 HISTORY OF ER SITE 109

This section provides a summary of the historical information that has been obtained for the
site.

2.1 Historical Operations

ER Site 109 was operational from 1963 to approximately 1969. The site had two general test
locations used to study shock wave phenomena from explosive tests. One area (test pits) was
located south/southeast of Building 9950, and the other area was located on a test pad on top
of Building 9950. Building 9950 is an earthen-covered bunker, bermed on three sides. The two
test locations are discussed below,

211 Test Pits South/Southeast of Building 9950

Tests were conducted by burying a unit consisting of an explosive charge of beryllium (Be)-
containing metal sheets, called coupons, and then detonating the unit in a test pit. The
explosive tests were performed in excavated pits south/southeast {SNL/NM 1994b; Refs. 18,
63, 640, 856, 854) of Building 9950. The tests were conducted between 50 to 150 feet
south/southeast of Building 9950 due to instrumentation cabling constraints (SNL/NM 1994b;
Refs. 856, 854). A typical experiment was set up in the bottom of a pit, covered with a plywood
box, and then covered with sand bags (SNL/NM 1994b; Refs. 854, 71). The test pits were
excavated 8 feet deep, 6 feet long, and about 3 to 4 feet wide in native soil (SNL/NM 1994b;
Ref. 854). Once a test pit was used, another one was excavated in the same area (SNL/NM
1994b; Ref. 854).

The coupons used in the tests were called beryllides, a material containing some (probably less
than 20 percent by volume) beryllium (SNL/NM 1994b; Refs. 640, 854) and were 1.5 inches in
diameter and 0.25 to 0.125 inch thick (SNL/NM 1994b; Ref. 854). The shaped charges used in
the tests were pads approximately 6 inches in diameter, typically containing 15 to 20 pounds of
explosives with a maximum of 30 pounds of explosives (SNL/NM 1994b; Refs. 854, 856). The
explosives used included baratol, trinitrotoluene (TNT), Composition B, Boracitol, plastic-
bonded hexahydro-1,3,5-trinitro-1,3,5-trazine (RDX), nitroguanadine, and detasheet/detacord
(SNL/NM 1994b; Refs. 854, 856). All explosives used in the tests were completely consumed
upon detonation (SNL/NM 1994b, Refs. 63, 854). After the test, the residues in the test pit
were analyzed, and the pit was backfilled (SNL/NM 1994b; Ref. 63). No post-test cleanup was
performed (SNL/NM 1994b; Ref. 71).

Fifteen lithium hydride tests may also have also been conducted in similar pits (SNL/NM 1994b;
Ref. 640, 854). Supervisors at the site were not aware of any tests involving depleted uranium
(DU) or any other radioactive materials (SNL/NM 1994b; Ref. 854, 856).

Additionally, there was a steel-lined pit just south of Building 9950 (SNL/NM 1994b; Refs. 640,
858). The SNL/NM Safety Department had the pit filled in to eliminate a fall hazard. No surficial
evidence of this pit remains at the site. Personnel who worked at the site said they had no idea
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what the steel lined pit could have been used for and that it was not used by their organization
for explosive tests.

21.2 Tests Conducted on Top of Building 9950

Hundreds of tests were conducted on a pad on top of Building 9950. Building 9950 is an
earthen-covered bunker, bermed on three sides, that served as the control bunker for tests
performed at the site. Approximately four tests were conducted per day, two to three times per
week (SNL/NM 1994b, 854). The “experimental” coupons used in the tests were made of
aluminum or copper, and were typically 1.5 inches in diameter and 0.25 to 0.125 inch thick
(SNL/NM 1994b, Ref. 854). Other materials used in tests included lead, carbon, carbon/glass,
and stainless steel (SNL/NM 1994b, Ref. 71). Shaped charges consisting of an uncased pad of
explosives, approximately 8 inches in diameter, were used in the tests. Approximately 30
pounds of explosives were typically used (SNL/NM 1994b, Ref. 854). Another reference stated
that the tests were fairly small, typically involving only a couple pounds of explosives (SNL/NM
1994b, Rel. 856). The explosives used in the tests typically included baratol, RDX, and
cyclotetramethylene tetranitramine (SNL/NM 1894b, Ref. 71). All explosives used in the tests
were consumed upon detonation (SNL/NM 1994b, Ref. 63, 854). Test debris was driven into
the earthen roof and not off of the roof of the bunker (SNL/NM 1984b, Ref. 856). One
reference stated that there may be some residual barium in the roof soils from the baratol
(SNL/NM 1994b, Ref. 71).

Two tests involving DU were conducted on the pad on top of Building 9950, but the residue was
cleaned up (SNL/NM 1994b, Ref. 63). Tests using nitroguanadine were also conducted on the
ground surface at the base of the earthen berm on the south side of Building 9950. These tests
involved approximately 30 pounds of explosives per shot (SNL/NM 1994b, Ref. 854).

One interviewee indicated that flyer plate experiments were conducted on the pad on top of
Building 9950 (SNL/NM 1994b; Ref. 854). Another interviewee indicated that the flyer plate
experiments were performed on the mesa southeast of the building (SNL/NM 1994b; Ref. 856).
The tests used an 8 inch diameter explosive charge to accelerate a flyer plate through the air to
a target (SNL/NM 1994b; Ref. 854). Explosives used were baratol and TNT (SNL/NM 1994b;
Ref. 854). Very few (less than six) experiments were conducted due to spalling of the flyer
plates (SNL/NM 1994b; Ref. 854). The flyer plates were made of standard materials such as
aluminum, copper, and 4340 steel (SNL/NM 1994b; Ref. 854).

2.2 Previous Audits, Inspections, and Findings

The site was first listed as a potential SWMU by the “Comprehensive Environmental
Assessment and Response Program (CEARP), Phase I: Installation Assessment, Sandia
National Laboratories, Albuquerque, New Mexico” [DRAFT] (DOE 1987). The listing was based
on HE tests that were conducted on a test pad on top of Building 9950, and in test pits
south/southeast of Building 9950. The tests were conducted with HE and beryllium, lead,
carbon, carbon glass, and DU components.

The original ER site name was the Building 9956 Firing Site (DOE 1987). During the
development of the Operable Unit 1335 RFI Work Plan (SNL/NM 13986), it was discovered that
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Firing Site activities were associated with Building 9950. During the CEARP interviews, it was
stated that explosive tests were conducted on the roof of Building 9956 (SNL/NM 1994b;

Ref. 71). Building 9956 was built in approximately 1969 according to "as built* drawings
generated by SNL/NM Facilities Engineering. Building 9956 therefore did not exist at the time
of the tests (1963 to 1969). Construction drawings for Building 9956 and site visits clearly show
that no explosive testing could be conducted on the roof as there is no pad, and an explosive
detonation on unreinforced sheet metal would destroy the building and the roof. Therefore,
references to explosive tests on the roof of Building 9956 are considered invalid and will not be
pursued. The test pad was clearly on top of Building $950. The site was therefore renamed the
“Building 9950 Firing Site.”
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3.0 EVALUATION OF RELEVANT EVIDENCE

The following sections discuss the recent field investigations, the analytical resuits associated
with the field activities, and the human health and ecological risk assessments.

3.1 Unit Characteristics and Operating Practices

ER Site 109 was used to study shock wave phenomena from explosive tests. Only partial
containment safeguards were built into the tests conducted in the pits. The pits were
approximately 8 feet deep, 6 feet long, and 3 to 4 feet wide. The experiments were conducted
in the bottom of the pits, covered with a plywood box, and then covered with sand bags. Each
test was contained within the pit. There was no containment associated with the tests
conducted on top of Building 9950. The tests were performed on a soil test pad in open air.

Hazardous wastes were not managed or contained at ER Site 109.

3.2 Results of SNL/NM ER Project Sampling/Surveys

The following summary of the ER Site 109 field investigations and the evaluation of the data
collected and analyzed from those investigations provide the needed information to recommend
ER Site 109 for an NFA under DOU Criterion 5 (NMED 1996).

3.2.1 Summary of Prior Investigations

The following sources of information, presented in chronological order, were used to evaluate
ER Site 109:

* Interviews with former site employees (SNL/NM 1994b).

» Archaeological/cultural resources survey (DOE 1996a) and a sensitive or special status
species or environments survey (DOE 1996a).

* Unexploded Ordnance/High Explosives (UXO/HE) Visual Survey (SNL/NM 1994c).
» Surface Gamma Radiation Surveys (RUST Geotech inc. 1994).

» Draft RFlI Work Plan for Operable Unit 1335, Southwest Test Area (SNL/NM 1998).
» Surface and subsurface soil sampling (June 1996).

» Photographs and field notes collected at the site by SNL/NM ER staff.
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322 UXO/HE Survey

From September 1993 to July 1994, the explosive ordnance disposal (EOD) unit visually
surveyed 89 ER sites (including Site 109) for UXO/HE and ordnance debris. No UXO/HE or
ordnance debris was found during the survey at Site 109 (SNL/NM 1994c).

3.23 Radiological Surveys

RUST Geotech Inc. conducted a surface radiological assessment at Site 109 in March of 1994,
The assessment was conducted to identify and delineate areas exhibiting anomalous surface
gamma radiation. Surface radiation surveys were performed with Geotech Model EL-0047A
crutch scintillometers, which measure gross gamma activity in counts per second. Physical
land surveys were performed in conjunction with the radiological survey to spatially locate site
boundaries, cultural features, and gamma anomalies.

The Site 109 gamma scan was performed on 6-foot centers over a surface area of 0.5 acres.
The interior of Building 9950 was excluded from the survey. No areas of gamma activity 30
percent or greater than the natural background level were found within the site (survey)
boundaries (RUST Geotech Inc. 1994).

3.24 Site 109 Field Investigation

The following subsections provide a summary of the Site 109 field investigation activities, and
the evaluation of the data collected and analyzed during the investigation. Site 109 was
discussed in Section 4.1.3.1 of the RFl Work Plan (SNL/NM 1996) as a SWMU proposed for
NFA. Site 109 was not included in the RFl Sampling and Analysis Plan. A separate
confirmatory sampling plan was prepared for the site.

Residual HE may be present in soils surrounding the two Site 109 test areas. Explosive testing
may have released baratol, TNT, Composition B, Boracitol, plastic-bonded RDX,
nitroguanadine, and detasheet/detacord to the environment in these two test areas. In addition
to HE, other test materials may have been released to the environment from the explosive
testing. Those materials include aluminum, beryllium, copper, steel, lead, lithium, and barium
(from the baratol). DU was dispersed in only two tests on top of Building 9950. The DU debris
was reportedly cleaned up after the two tests.

The objective of the field investigation was to determine the vertical and horizontal extent of
possible soil contamination at the site. To complete this task, the field activities were divided
into two areas based on location: the top of Building 9950 and the test pit(s) located
south/southeast of Building 9950. The potential COCs in these two areas are HE, DU, lead,
and beryllium as identified in the RFI Work Plan (SNL/NM 1996). In addition, RCRA metals are
included in the COC list.

The ER Site 109 field investigation was conducted from June 3, 1996, to June 12, 1996. The
field activities included drilling soil borings, collecting surface and subsurface soil samples for

AL/G-97WP/SNL:R4179108.00C 3.2 301462,161.05.000 7/25/97 10:19 AM




chemical and radionuclide analyses, managing the waste generated during drilling, and
surveying the sampling locations (Mignardot 1996a).

3.24.1 Supplemental UXO/HE Survey

Prior to the drilling and sampling activities at Site 109, a supplemental UXO/HE visual surface
survey was conducted by the KAFB EOD unit. No UXO/HE fragments were found at the site
(Young 1997).

3.24.2 Drilling Program

The drilling program was conducted using a truck-mounted Geoprobeo drill rig. A total of 14 soil
boreholes (sample locations 109-GR-001 to 109-GR-014) were placed in the area of the test
pits south/southeast of Building 9950 (Figure 3-1). During the drilling, a steel cylinder was
uncovered. A backhoe was used to excavate and determine the dimensions of the cylinder.
The cylinder measured 7 feet wide and 6 feet deep and contained native fill material and clean
sand. The cylinder was reburied in its original location. One sample, 109-GR-015, was
collected adjacent to the cylinder.

3.24.3 Subsurface and Surface Soil Sample Collection

Subsurface soil samples were collected at 8 to 9 feet bgs and 12 to 13 feet bgs from each
borehole with a 2.5-inch outside diameter by 4-foot long core sampler that was lined with a
cellulose acetate butyrate (CAB) sleeve. Upon removal of the CAB liner from the sampler, the
liner was cut into three sections. One section was sealed with tape and prepared for shipment
to the off-site laboratory for HE analysis. One section was prepared for transport to the on-site
laboratory for target analyte list {TAL) metals analysis and the other section was prepared for
shipment to the off-site laboratory for TAL metals analysis. The remaining sample was
removed from the liner and placed in Marinelli jars for gamma spectroscopy analyses by the on-
site laboratory. At sample location 109-GR-015 (cylinder), samples were collected from the
backhoe bucket, so tield personnel did not have to enter the excavation. The first soil sample
was collected at 4 to 5 feet bgs within the cylinder and the second sample at 7 to 8 feet bgs
outside/beneath the cylinder. The sample was composited, placed in appropriate containers,
and prepared for shipment to the same laboratories as the other soil samples. The same
analyses were specified for the cylinder samples that were specified for the subsurface soil
samples discussed above.

Surface soil samples were collected at two general locations, five samples on top of the
earthen-covered Building 9950, and five samples along the bottomn of the earthen berm on the
south side of Building 9950 (Figure 3-2). Each sample was composited, placed in appropriate
containers, and prepared for shipment to the same laboratories as specified for the subsurface
soil samples. Analyses were performed for HE, TAL metals, and gamma speciroscopy.

The samples collected and the chemical and radiochemical analyses performed on these
samples are provided in Table 3-1. Thirty subsurface and ten surface soil samples were
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collected and sent to the on-site laboratory for gamma spectroscopy and TAL metals analysis.
Thirty-one subsurface and eleven surface soil samples were collected and sent to the off-site
laboratory for HE analyses. Eight subsutface duplicate soil samples and three surface
duplicate soil samples were collected and sent to the off-site laboratory for TAL metals analysis
{confirmation of the on-site iaboratory analyses). The data quality objective of 100 percent on-
site laboratory analysis with 20 percent off-site laboratory analysis for confirmation was met for
this site.

All of the surtace and subsurface sample locations were surveyed with Giobal Positioning
System equipment. The survey data include northing and easting coordinates tor each sample
location.

3.2.4.4 Sample Packaging and Shipping

Soil samples sent 1o the on-site and off-site laboratories for HE and TAL metals analyses were
collected in 250 milliliter containers {either CAB sleeves or bottles}. Soil samples sent to the
on-site laboratory for gamma spectroscopy analysis were collected in 500 milliliter Marinefli jars.
The CAB sleeves and bottles were labeled, sealed with custody tape, and placed in a protective
bubble-wrap bag, prior 1o shipment or transport ta the laboratory.

The gamma spectroscepy {on-site laboratory) and HE and TAL metais (off-site laboratory)
samples were delivered to the SNL/NM Sample Management Office (SMO). SMO personnel
performed cross-checking of the information on the sampie labels against the data on the
Analysis Request and Chain of Custody, and prepated samples for shipment. The HE and TAL
metals samples were shipped by overnight delivery to General Engineering Laboratoties in
Charleston, South Carolina. The gamma spectroscopy samples were screened then delivered
to the on-site faboratory on the same day as received by SMO.

The remaining TAL metals samples were sent directly to the on-site laboratory for analyses.

3.2.4.5 Data Management

Data management for the off-site laboratory analytical data was coordinated through the SMO
project coordinator. Upeon sample shipment to the off-site laboratory, sample information was
entered into a database to frack the status of each sample. Upon completion of the laboratory
analyses, SMO received analytical resuits in a summary data repon (Certificate of Analysis
Reports) and laboratory quality controi (QC) report. The on-site laboratory analytical data was
managed by the laboratory manager.

The Certificate of Analysis and the on-site iaboratory reports ware reviewed by IT Corporation
for completeness and accuracy as required by SNL/NM Technical Operating Procedures 84-03
(SNL/NM 1994d). Data validation was performed using SNL/NM Data Verification/Validation
Level 1 (DV1) and Level 2 (DV2) checklists.
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3.2.4.6 Analytical Data Summary

This section discusses the analytical methods and the analytical results for the surface and
subsurface seil samples.

Analytical Methods

All soil samples were field screened for radiation using either a beta-gamma pancake probe
and/or sodium iodide scintilometer. Gamma spectroscopy samples were analyzed following
SNL/NM-approved analytical procedures by the on-site laboratory. Samples sent to the on-site
laboratory were analyzed by the inductively couple plasma method for TAL metals. Samples

sent to the off-site laboratory were analyzed by U.S. Environmental Protection Agency (EPA)
methods: Method 6010/7000 for TAL metals and Method 8330 for HE.

Analytical results for inorganic compounds listed “J” values for some compounds. A “J”
indicates an estimated value for a compound detected at a level less than the reporting limit but
greater than the method detection limit. Data results flagged as “J” values are included in the
data summary tables used in this report, however, because “J” values may represent false-
positive concentrations, care should be used when evaluating these analytical results.

Surtace Soil Sample Results
The analytical results for the Site 109 surface soil samples were as follows:

* The pancake probe readings (field screening) were within normal background levels
of 80 to 120 counts per minute (Mignardot 1896b). Since the readings were within
background levels, no additional samples were sent to the laboratory for isotopic
uranium analysis per the sampling plan.

» On-site laboratory gamma spectroscopy results were within normal background

levels (Brown 1996). The complete analytical results and review are provided in
Section 6.1.

» The off-site laboratory HE results were non-detect for all samples (including QC
samples). The complete analytical data packages are located in the SNL/NM
Environment, Safety, and Health (ES&H) Record Center.

» The on-site laboratory analytical results were non-detect for the foliowing metals:
antimony, arsenic, beryllium, chromium, cobait, lead, nickel, selenium, and
vanadium. Metals detected by the on-site laboratory that are above SNL/NM
background levels (Southwest Group) and/or Subpart S action levels, and site COCs
are summarized in Table 3-2. Metals detected by the off-site laboratory that are
above SNL/NM background levels (Southwest Group) and/or Subpart S action levels
and site COCs are summarized in Table 3-3. A complete discussion of the metal
results is provided in Section 3.2.4.8.
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Subsurface Soil Sample Results
The analytical results for Site 109 subsurface soil samples were as follows:

« The pancake probe readings (field screening) were within normal background levels
of 80 to 120 counts per minute (Mignardot 1996b). Since the readings were within
background levels, no additional samples were sent to the laboratory for isotopic
uranium analysis per sampling plan.

» On-site laboratory gamma spectroscopy results were within normal background
levels (Brown 1996). The complete analytical data package and review are provided
in Section 6.1.

» The off-site laboratory HE results were non-detect for all samples (including QC

samples). The complete analytical data packages are located in the SNL/NM ES&H
Record Center.

e The on-site laboratory analytical results were non-detect for the following metals:
antimony, arsenic, cobalt, copper, and selenium. Metals detected by the on-site
laboratory that are above SNL/NM background levels {Southwest Group) and/or
Subpart S action levels and site COCs are summarized in Table 3-4. Metals
detected by the off-site laboratory that are above SNL/NM background levels
(Southwest Group) and/or Subpart S action levels and site COCs are summarized in
Table 3-5. A complete discussion of the metal results is provided in Section 3.2.4.8.

3.24.7 Quality Assurance/Quality Control Results

This subsection discusses the field and laboratory quality assurance/quality control results.

Three types of field QC samples (Table 3-1) were shipped for analyses during the field
investigation: field duplicate soil samples, field blank water samples, and equipment blank
rinsate samples. No additional soils were collected for matrix spike/matrix spike duplicate
(MS/MSD) analyses.

Two field duplicate soil samples were collected and composited, then split into the original and
duplicate samples. The duplicates were analyzed for HE only. The two duplicates were non-
detect for all HE compounds. Additional soil samples were not collected and analyzed for TAL
metals or gamma spectroscopy.

Two equipment blank rinsate samples were collected from deionized water poured over the
equipment after decontamination of the sampling equipment. The samples were analyzed for
HE, TAL metals, and gamma spectroscopy. The samples were non-detect for HE, below
background levels for gamma spectroscopy, and either non-detect and/or very low
concentrations for metals.
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Two field blank water (deionized) samples were exposed (open jar) to atmospheric conditions
around the drilling/sampling operation and analyzed for HE and TAL metals. in addition,
gamma spectroscopy analyses were performed on these two samples. Field blank samples are
only collected and analyzed when sampling for volatile organic compounds {(VOC). These two
samples were not required, as VOCs were not included on the COC list for this site.

Data Validation Result

An analytical data review was performed to ensure that the DV1 and DV2 reviews are accurate
and the data are acceptable for use in NFA reports. The report is provided in Section 6.2. In
summary, the review indicates that DV1 and DV2 findings are acceptable for the NFA report.

The analytical quality of the Level 3 (off-site laboratory) metals data is excellent except for
antimony, barium, iron, potassium, and sodium. Although these five metals are either outside
MS/MSD analyte recovery values and/or the laboratory control sample/laboratory control
sample duplicate recovery values, there is no significant impact to data quality. There is
generally good agreement between the Level 2 (on-site laboratory) and Level 3 (off-site
laboratory) metal data.

Level 3 HE analytical data are generally good and are acceptable for this NFA report.

3.2.4.8 Data Evaluation

The data evaluation discussion is limited to the metals. The gamma spectroscopy
analytical results were within normal background levels and the HE results were non-detect for
all samples. Based on these reasons, no evaluations were completed for radionuclides and
HE.

Metal analytical resuits were compared to the site-wide background study for SNL/NM

(IT Corporation 1996) and proposed RCRA Subpart S action levels for soils (EPA 1990). For
updated soil action levels, some values (i.e., zinc) were taken from the “Report of Generic
Action Leve! Assistance for the Sandia National Laboratories/New Mexico Environmental
Restoration Program” (IT Corporation 1994). The generic values from this report were made
current for guidance through June 1994, according to proposed RCRA Subpart S methods.

Surface Soil Evaluat

The results of the on-site and off-site TAL metals analytical results for surface soil sampling are
presented in Table 3-6. The table shows the range of concentrations for each specific metal for
both the on-site and off-site laboratories, the number of samples (analyzed on-site and off-site},
the SNL/NM background concentration, and the proposed RCRA Subpart S action level for
soils. The concentrations of all metais (on-site and off-site) are within SNL/NM background
levels and/or Subpart S action levels except for aluminum, cadmium, calcium, copper, iron,
magnesium, potassium, and sodium. Although calcium, iron, magnesium, potassium, and
sodium were above SNL/NM background levels (or no background levels were available), these
chemicals are considered essential nutrients (EPA 1989) and are not COCs
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TABLE 3-6
ER Site 109: Metal Data Comparison for Surface Soil Samples with
SNL/NM Background Levels and Subpart S Action Levels

Site 109 On-Site Site 109 Off-Site Site-Wide
Laboratory Laboratory Background
Number of| Analytical Results | Number of| Analytical Results UTL/95th Subpart 5
Samples | Range of Values | Samples Range of Values Percentile | Action Level

Compound | {On-Site) (mg/kg) {Off-Site) {mg/kg) (mg/kg) {mg/kg}
Aluminum 10 2,500-8,700 (J) 3 3,390 (B)-6,780 (B) NA NA
Antimony 10 ND 3 0.133 (J)-0.215 (V) 3.9 30
Arsenic 10 ND 3 1.62-2.44 56 0.5
Barium 10 130-630 3 90 (B)-174 130 4,000
Beryllium 10 ND 3 0.254 (J)-0.466 (J) 0.65 0.2
Cadmium 10 ND-99 3 0.332 (J)-2.62 1.6 40
Calcium 10 3,000-7,500 3 4,070 (B)-6,480 (B) NA NA
Chromium 10 ND 3 4.63 (B)-6.68 (B) 17.3 NA
Cobalt 10 ND 3 2.32-3.62 5.2 NA
Copper 10 ND-560 3 8.34-55.7 15.4 NA
Iron 10 5,400 (J)-9,900 (J) 3 5,210 (B)-7,440 (B) NA NA
Lead 10 ND 3 8.46 (B)-10.1 (B) 2t.4 400°
Magnesium 10 1,000-2,600 3 1,410 (B)-2,380 (B) NA NA
Manganese 10 22 (J)-78 3 121 (B)-155 (B) NA 10,000°
Mercury 10 NA 3 0.009 (J)-0.0158 (J) 0.31 20
Nickel 10 ND 3 4.64 (B)-8.41 (B) 11.5 2,000
Potassium 10 NA 3 1190-1720 NA NA
Selenium 10 ND 3 ND-0.157 <1 400°
Silver 10 ND-8.3 3 ND-1.06 2 200
Sodium 10 NA 3 30.2 (B)-37.9 (B) NA NA
Thallium 10 NA 3 0.537 (J)-0.658 (J) <1.1 NA
Vanadium 10 ND 3 9.76-12.3 20.4 600°
Zinc 10 ND-31 (J) 3 23.9 (B)-37.6 (B) 62 20,000°

* The action leve! for jead is provided from U.S. Environmental Protection Agency, 1994. "Revised interim Soil Lead Guidance for CERCLA Sites and
RCRA Corrective Action Facilities," PB94-963282, U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response,

Washington, D.C.

® The action levels are provided from "Report of Generic Action Level Assistance for the Sandia National Laboratory/New Mexico Environmental
Restoration Program,” 1994, prepared by IT Corporation, Albuquerque, New Mexico,

mg/kg = mifligrams per kilogram.
ND = Not detected.
NA = Not available.
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for this site. In addition, arsenic and beryllium were detected below SNL/NM background

levels, but above the proposed RCRA Subpart S action level for soils. Arsenic and beryllium
occur at higher concentrations naturally in the soils within this geologic region and shouid not be
considered COCs for this site. Based on data evaluation and risk assessment criteria,
aluminum, cadmium, and copper provide the basis for conducting a risk assessment analysis
for ER Site 109.

Subsurface Soil Evaluati

The results of the on-site and off-site TAL metals analytical results for Site 109 subsurface soil
samples are presented in Table 3-7. The table shows the range of concentrations for each
specific metal for both the on-site and off-site laboratories, the number of soil samples
(analyzed on-site and off-site), the SNL/NM background concentration, and the proposed
RCRA Subpart S action level for soils. The concentrations of all metals (on-site and off-site)
are within SNL/NM background levels and/or Subpart S action levels except for aluminum,
calcium, chromium, cobalt, copper, iron, magnesium, potassium, sodium, and thallium.
Although calcium, iron, magnesium, potassium, and sodium were above SNL/NM background
levels (or no background levels were available), these chemicals are considered essential
nutrients (EPA 1989) and are not COCs for this site. In addition, arsenic and beryllium were
detected below background levels, but above the proposed RCRA Subpart S action level for
soils. Arsenic and beryllium occur at higher concentrations naturally in the soils within this
geologic region and shouid not be considered COCs for this site. Based on data evaluation and
risk assessment criteria, aluminum, chromium, and copper provide the basis for conducting a
risk assessment analysis for ER Site 109.

33 Gaps in Information

The UXO/HE survey, as well as surface and subsurface soit sampling, addressed data gap
issues that arose based on employee interviews, historical use of the area, and process
knowledge of the site. No five and/or significant UXO/HE debris was found and no gamma
activity 30 percent or greater than the natural background levels was found at the site. The
confirmatory sampling program provided the sampling, analyses, and evaluation of data for the
two potential impact areas around Building 9950. Based on the confirmatory sampling
program, all data gap issues were addressed in the field and in this report.

3.4 Risk Analysis

The following subsections summarize the results of the risk assessment process for both
human and ecological risk related factors. The complete risk assessment report is provided in
Section 6.3.
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TABLE 3-7

ER Site 109: Metal Data Comparison for Subsurface Soil Samples with
SNL/NM Background Levels and Subpart S Action Levels

Site 109 On-Site Site-Wide
Laboratory Site 109 Off-Site Background
Number of| Analytical Results | Number of | Laboratory Analytical] UTL/95th Subpart S
Samples | Range of Values Samples Results Range of Percentile | Action Leve]

Compound {On-Site) (ma/kg) (Off-Site) Values !mglkg! {mg/kg) (mglkg)
Aluminum 30 1,200-8,500 {J) ) 1,740 (B)-6,220 NA | NA
Antimony 30 ND 8 ND-0.353 (J) 3.9 30
Arsenic 30 ND 8 0.992-3.28 4.4 0.5
Barium 30 53-350 8 22.2 (B)-207 (B) 214 4,000
Beryllium 30 ND-0.56 8 0.127 (J)-0.401 (J) 0.65 0.2
Cadmium 30 ND 8 ND-0.104 (J) 0.9 40
Calcium 30 3,800-21,0000 8 22,600 (B)-147,000 (B) NA NA
Chromium 30 ND-350 8 4.67 (B)-48.6 (B) 15.9 NA
Cobait 30 ND 8 1.44-11.5 (B) 52 NA
Copper 30 ND 8 4.86-40.4 18.2 NA
Iron 30 4,200-40,000 {J) 8 3,500 (B)-13,700 (B) NA NA
Lead 30 ND-18 8 3.1 (B)-5.49 11.8 400°
Magnesium 30 680-5,100 8 2,200 (B)-5,950 (B) NA NA
Manganese 30 20 (J)-240 8 85.8 (B)-261 (B) NA 10,000°
Mercury 30 NA 8 ND-0.004 (J) <0.1 20
Nickel 30 ND-49 8 4.04 (B)-13.1 (B) 11.5 2,000
Potassium 30 NA 8 310-1,580 NA NA
Selenium 30 ND 8 ND-0.38 (J) <1 400°
Silver 30 ND-5.7 3 ND <1 200
Sodium 30 NA 8 169 (B)-678 (B) NA NA
Thallium 30 NA 8 ND-8.79 <11 NA
Vanadium 30 ND-18 (J) 8 5.51-32 (B) 215 600°
Zinc 30 ND-47 8 6.22 (B)-32.2 (B) 62 20,000°

D.C.

ma/kg = Milligrams per kilogram.
ND = Not detected,
NA = Not available.

* The action level for lead is provided from U.S. Environmental Protection Agency, 1984, “Revised Interim Soil Lead Guidance for CERCLA Sites and
RCRA Corrective Action Facilities," PB94-963282, 1).S. Environmental Protection Agency, Office of Solid Waste and Emergency Response, Washington,

® The action levels are provided from "Report of Generic Action Level Assistance for the Sandia National Laboratory/New Mexice Envirenmental
Restoration Program,” 1994, prepared by {T Corporation, Albuquergue, New Mexico.
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341 Human Health Risk Assessment

ER Site 109 has been recommended for industrial land use (DOE 1996b). Based on data
evaluation {Section 3.2.4.8), a risk assessment analysis was completed because certain COC
results indicated concentrations above SNL/NM background and/or proposed RCRA Subpart S
action levels for soils. The risk assessment report provides a quantitative evaluation of the
potential adverse human health effects caused by constituents of concern (COC) in the site’s
soil. The report calculated the hazard index and excess cancer risk for both industrial land-use
and residential land-use (requested by the New Mexico Environment Department [NMED])
scenarios.

In order to provide conservatism in this risk assessment, the calculation uses only the maximum
concentration value of each COC determined for the entire site. Maximum concentrations
reported from the on-site and off-site laboratories surface and subsurface soil samples were
combined into a single table to provide conservative risk calculations.

in summary, the hazard index calculated for the site COCs is 0.4, and the incremental hazard
index is 0.37 for an industrial land-use setting, which is much less than the numerical standard
of 1.0 suggested by risk assessment guidance (EPA 1989). The cancer risk for the site COCs
is 2.5 x 10°, and the incremental cancer risk is 1.7 x 10 for an industrial land-use setting, which
is in the middle of the suggested range of acceptable risk of 10° and 10* (EPA 1989).

The uncertainties associated with the risk assessment calculations are considered small relative
to the conservativeness of the risk assessment analysis. It is therefore concluded, based upon
the risk assessment analysis, that ER Site 109 does not have significant potential to affect
human health under an industrial land-use scenario.

34.2 Ecological Risk Assessment

The ecological risk assessment process is a screening level assessment. The assessment
utilizes conservatism in the estimation of ecological risks. Potential risks were indicated for all
three receptors (plant, deer mouse, and burrowing owl); however, the use of the maximum
measured soil concentration or maximum detection limit to evaluate risk provided the “worst
case” scenario for this assessment and may not reflect actual site conditions. However, based
on further evaluation of detection limits, comparisons to background concentrations, toxicity
benchmark values, and analytical data sets, it is concluded that ecological risks associated with
ER Site 109 are insignificant.
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4.0 RATIONALE FOR RISK-BASED NFA DECISION

Fourteen soil boring locations were drilled and sampled in the area of the test pits
south/southeast of Building 2950. An additional subsurface soil sample was collected at the
location of the steel cylinder. Analytical results (on-site and off-site) for soil samples collected
during drilling showed no HE or radionuclide contamination, but some TAL metals were
detected either above SNL/NM background levels, proposed RCRA Subpart $ action levels,
and/or laboratory reporting limits.

Ten surface soil samples were collected from the area around the test pad on top of the
earthen-covered Building/bunker 9950, and at the base of the berm on the south side of
Building/bunker 9950. Analytical results (on-site and off-site) for the surface soil samples
showed no HE or radionuclide contamination, but some TAL metals were detected either above
SNL/NM background levels, proposed RCRA Subpart S action levels, and/or laboratory
reporting limits.

Based on the field investigation data and the human health and ecological risk assessments, an
NFA determination is being recommended for Site 109 for the following reasons:

* No radioactivity above background levels was detected during the field screening
program.

e Gamma spectroscopy results were within background levels.

* No explosive residue was detected in any of the soil samples,

e No TAL metals (including the COCs lead and beryllium) were present in
concentrations considered hazardous to human health for an industrial land-use

setting.

¢ The screening level assessment concluded that ecological risks associated with the
site are insignificant.

Upon the evidence cited above, ER Site 109 is being proposed for an NFA based on Criterion
5: The potential release site has been characterized 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.
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Gamma Spectroscopy Results and Review
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date:

from:

subfect:

@ Sandia National Lahoratories

Operaled for the U.S. Depariment of Energy by
Sandia Corporation

Albuquemue, New Maxico 87185-1132

December 17, 1996

Howard Fleck, MS-1147 (6682)

! Van

Craig D. Brown (Environmental Dimensions Inc.), MS-1132 (7524)

Review of Site 109 Data

I have reviewed the gamma spectroscopy analyses indicated below. They were reviewed
under the assumption that DU would be the contaminant of concern and that no pure alpha-
or beta-emitters exist as contaminants on the site (i.e., tritium, Sr-90, Th-230).

Surface Samples

Laboratory Customer Sample ID
029722-01
029729-01i
029724-01
029725-01
029726-01
029727-01
029728-01
029730-0]
029731-01
029732-01

Sub-Surface Samples

Laboratory Customer Sample [D
(29933-01
029935-01
029936-01}
029937-01
029939-01
029940-01
029941-0)
029938-01
029943-01
029944-01

Exceptional Service in the National Interest
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Howard Fleck, MS-1147 (6682) -2- December 17, 1996

Laboratory Customer Sample 1D (continued)
029953-01
029959-01
029962-01
029942-01
029945-01
029946-0}
029947-01
(029948-01
029949-01
029950-01
029951-01
029952-01
029958-01
029960-01°
029961-01
029963-01
029718-01
029719-014
029720-01
029721-01

* Sample results indicated Cs-137 at 34/1000 of a picocurie above background. Duc Lo this negligible amount
the sumple was a priori assumed to be within background.

All samples, except that noted above, were within background for the Southwest Super
Group as presented in “Background Concentrations of Constituents of Concern to the Sandia
National Laboratories/New Mexico Environmental Restoration Project and the Kirtland Air
Force Base Installation Restoration Program.”

Radionuclide Surface Background (pCi/g) Sub-Surface Background (pCi/g)

U-238 1.4 1.4
Th-234 1.4 1.4
Ra-226 23 1.76
Th-232 .01 1.01
Ra-228 1.01 0.93
U-235 0.16 0.16
Cs-137 0.66 0.08

It was assurmed that Th-228 took the background value of it’s parent radionuclide Ra-228
(i.e.. secular equilibrium in background) for Th-228 analyses comparison. Radionuclides in
the Uranium and Thorium series” with half-lives less than 6 months have no background
values and assume the background value of their long-lived parents.

The following liquid samples did not contain radionuclides above the detection limit. Please
note that the detection levels (MDAs) for radionuclides using gamma spectroscopy are 100
high to imply that there is no radioactive comagli,géllil?n in these samples. If the liquid was




Howard Fleck, MS-1147 (6682) -3- December 17, 1996

generated on site (e.g., decon water, equipment blanks) then, based on the soil samples not
containing radioactive contamination, it is most likely safe to assume that the samples are
non-contaminated by process knowledge. More information about the samples would be
needed to finalize this assumption.

Liquid Samples

Laboratory Customer Sampie 1D
029733-01

034001-0!
029954-0t
029955-01

Copy to:

Correspondence File: winword\correspondence\96040.doc

6-5







i****t***it*******tt!*****t*********************t***********************

Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-13-96 3:42:36 PM *
*t*******t**************i***t***f***?*****tt***************t************

=

ﬁ/§¥ 5¢ Reviewed .by z&z{
Tt ETEhhkrtdrx ************************* ****f******
: M.YOUNG/E.RANKIN ( (7585 /8MO)
029722-01 :
60090701

Analyzed by
TEXETATTXE AT XL X
ustomer
ustomer Sample 4D
ab Sample ID

ample Description MARINELLI SOLID SAMPLE

6-6

ample Quantity 830.000 gram
ample Date/Time 6-12-96 9:50:00 AM
cquire Start Date/Time 6-13-96 1:59:17 PM
etector Name LABQ3
lapsed Live/Real Time 6000 / 6003 seconds
‘omments:
'*******t***************************************************i************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected = --------- $.59E-01
TH-234 6.67E-01 2.57E-01 2.99E-01
RA-226 9.24E-01 3.73E-01 4 _Q5E-01
PB-214 4,55E-01 1.26E-01 3.54E-02
BI-214 2_63E-01 1.11E-01 4 0BE-02
TH-232 5.41E-01 3.10E-01 1.34E-01
RA-228 4 . 10E-0QL 1.80E-Q1 1.48E-01
AC-228 5.18E-01 1.55E-01 8.728-02
TH-228 3.63E-01 2.88E-01 4 _10E-01
RA-224 5.22E-01 2.10E-01 7.62E-02
PB-212 5.15E-01 1.22E-01 3.36E-02
BI-212 7.21E-01 3.01E-01 2.73E-01
TL-208 4.75E-01 $.35E-02 6.07E-02
U-235 Not Detected W --------- 1.44E-01
TH-231 Not Detected @ -------.- 1.30E+00Q
DA-231 Not Detected @ --------- 1.07E+00
TH-227 Not Detected @ --------- 2.77E-01
RA-223 Not Detected  --------- S.42E-02
RN-219 Not Detected @ --------- 3.12E-01
PB-211 Not Detected W --------- 6.95E-01
TL-207 Not Detected @ --------- 1.26E+01
AM-241 Not Detected @ --------- 1.24E-01
PU-239 Not Detected @ --------.- 2.71E+02
NB-237 Not Detected  --------. 1.85E-01
PA-233 Not Detected @ --------- 4 .68E-02
TH-229 Not Detected W -------.. 1.43E-01



[Summary Report] - Sample ID: : 60090701
Nuclide: Activity 2-sigma MDA
Name {(pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ --------- 1.51E-02
SA-133 Not Detected @ --------- - 4 ,90E-02
3E-7 Not Detected @ --------- 2.22E-01
Ch-109 Not Detected @ --------- 4.78E-01
CD-115 Not Detected @ --------- 7.97E-02
CE-138 Not Detected  ---=------ 2.12E-02
CE-141 Not Detected  --------- 3.34E-02
CE-144 Not Detected @ --------- 1.44E-01
CO-56 Not Detected  --------- 3.01E-02
CO0-57 Not Detected @ --------- 1.83E-02
CO-58 Not Detected @ --------- 2.84E-02
CO-60 Not Detected @ --------- 3.57E-02
CR-51 Not Detected @ ----=-=---- 1.90E-01
C5-134 Not Detected @ ---w----- 4 27E-02
Cs-137 5.15E-02 2.35E-02 2.04E-02
EU-152 Not Detected  --------- 2.22E-01
EU-154 Not Detected @ --------- 1.45E-0Q01
EU-155 Not Detected @ --------- 7.40E-02
FE-59 Not Detected @ --------- 7.13E-02
GD-153 Not Detected = --------- 5.51E-02
HG-203 Not Detected @ --------- 2.35E-02
I-131 Not Detected @ --------- 2.69E-02
IR-192 Not Detected — ----==-u- 2.23E-02
K-40 1.58E+01 2.42E+00 2.35E-01
MN-52 Not Detected  --------- 3,.33E-02
MN-54 Not Detected @ --------- 3.22E-02
MO-99 Not Detected @ --------- 3.08E-01
Na-22 Not Detected @ --------- 4.13E-02
NA-24 Not Detected @ --------- 1.17E-01
NB-95 Not Detected @ --------- 1.61E-01
ND-147 Not Detected @ --------- 1.78E-01
NI-57 Not Detected @ --------- 7.25E-02
RU-103 Not Detected  --------- 2.48E-02
RU-106 Not Detected @ --------- 2.55E-01
8SB-122 Not Detected  --------- 4 B82E-02
SBE-124 Not Detected  --------- 2.79E-02
SB-125 Not Detected  --------- 7.20E-02
SR-85 Not Detected @ --------- 3.26E-02
TA-182 Not Detected  ---=---=--. 1.41E-01
TA-183 Not Detected @ --------- 1.22E-01
TC-99m Not Detected  -----=---- 4 51E-01
TL-201 Not Detected @ --------- 7.88E-02
XE-133 Not Detected @ --------- 8.27E-02
Y-88 Not Detected @ --------- 2.84E-Q2
ZN-65 Not Detected ™ --------- S.16E-02
ZR-85 Not Detected  --------- 5.38E-02




?********f****************************t********************trt***********

Sandia National ‘Laboratories *

Radiation Protection Sample Diagnostics Program [881 Laboratory] *
- 6-13-96 5:28:36 PM *
rir*******t******i********t*********************t*********tr*i*t*******t*
N ; *
* Analyzed by: f/ay $< Reviewed-by:gggd b/ g *
ckthkkhrherrhhhrkthtrw 4 ¥ g g ok ke *******************f‘*****# b S S LR R XYY
Justomer : M.YOUNG/E.RANKIN (7585/SMO)
_ustomer Sample ID : 029729-01
Lab Sample ID : 60090702
sample Description : MARINELLI SOLID SAMPLE
sample Quantity : 822.000 gram
jample Date/Time : 6-12-%6 11:10:00 AM
Acgquire Start Date/Time : 6-13-96 3:43:28 PM
Jetector Name : LABQ3
zlapsed Live/Real Time : 6000 / 6003 seconds

-
-omments:
***************i*********t*******************t***************************

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 9.64K-01
THr-234 5.98E-01 2.39E-01 3.09E-01
Rh-226 7.91E-01 5.71E-01 4 43E-Q01
PE-214 4 .45E-01 1.12E-01 3.76E-G2
Br-214 3.72E-01 9.76E-02 4 35E-02
TH-232 4 _8BE-01 2.75E-01 1.35E-01
RA-228 6.10E-01 2.28E-01 1.33E-01
AC-228 4. 185E-01 1.36E-01 7.69E-02
TH-228 Not Detected W ---+----. 5.06E-01
RA-224 4 _94E-Q1 1.46E-01 7.58E-02
p5-212 £.22E-01 1.36E-01 3.22E-02
57-212 5.53E-01 2.44E-01 2.50E-01
TL-208 4.53E-01 1.22E-01 6.20E-02
U-235 Not Detected @ --------- 1.43E-01
T=-231 Not Detected  --------- 1.23E+00Q
Ta-231 Not Detected W -----.--. 1.07E+00
TE-227 Not Detected = --------- 2.74E-01
RA-223 Not Detected = ------... S.07E-02
RN-219 Not Detected @ --------. 3.08E-01
PB-211 Not Detected @ -------.. 6.97E-01
TL-207 Not Detected @ ------... 1.20E+01
AM-241 Not Detected — -------_. 1.19E-01
B5{J-239 Not Detected W -------._ 2.68E+02
ND-237 Not Detected @ ------_.. 1.82E-01
PA-233 Not Detected @ ------.-_ 4 _50E-02
TH-229 Not Detected @ -----.--- 1.41E-01
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[Summary Report] - Sample ID: : 60090702

Nuclide Activitcy 2-gigma MDA
Name (pCi/gram) Error {(pCi/gram)
AG-110m Not Detected @ --------- 3.58E-02
BA-133 Not Detected --------- 4.83E-02
BE-7 Not Detected @ --------- 2.15E-01
CD-109 Not Detected @ --------- 4 _97E-Q1
CD-115 Not Detected @ --------- T.68E-02
CE-139 Not Detected @ --------- 1.97E-02
CE-141 Not Detected  --------- 3.30E-02
CE-144 Not Detected @ --------- 1.37E-01
C0O-56 Not Detected @ ~-------- 2.93E-02
CO-57 Not Detected @ --------- 1.74E-02
CO-58 Not Detected  --------- 3.06E-02
C0-60 Not Detected --------- 3.48E-02
CR-51 Not Detected @ --------- 1.82E-01
CS-134 Not Detected @ --------- 4 ,10E-02
CS-137 7.76E-02 4,70E-02 1.96E-02
EU-152 Not Detected --------- 2.11E-01
EU-154 Not Detected @ --------- 1.42E-01
EU-155 Not Detected @ --------- 7.05E-02
FE-59 Not Detected @ --------- 7.06E-02
GD-153 Not Detected @ --------- 5.45E-02
HG-203 Not Detected  --------- 2.348-02
IT-1i31 Not Detected @ -----=---- 2.71E-02
IR-182 Not Detected  --------- 2.18E-02
K-40 1.49E+01 2.31E+00 2.45E-01
MN-52 Not Detected @ -~-------- 3.30E-02
MN-54 Not Detected @ --------- 3.05E-02
MO-99 Not Detected  -~--=-=----- 2.89E-01
NA-22 Not Detected @ --------- 4 28E-02
NA-24 Not Detected  --------- 1.11E-01
NB-95 Not Detected @ --------- 1.60E-01
ND-147 Not Detected  --------- 1.76E-01
NI-57 Not Detected @ --------- 7.30E-02
RU-103 Not Detected = --------- 2.44E-02
RU-106 Not Detected @ --------- 2.54E-01
§E-122 Not Detected @ --------- 4_63E-02
SE-124 Not Detected ™ --------- 2.85E-02
SE-125 Not Detected @ --------- 7.00E-02
SR-85 Not Detected @ --------- 3.40E-02
TA-182 Not Detected @ --------- 1.37E-01
TA-183 Not Detected @ --------- 1.18E-01
TC-99m Not Detected @ ---=-=---- 4 . 68E-01
TL-201 Not Detected  --------- 7.80E-02
XE-133 Not Detected @ --------- 7.94E-02
Y-88 Not Detected  --------- 2.42E-02
ZN-65 Not Detected @ -----=---- 8.62E-02
ZR-895 Not Detected @ --=------- 4.98E-02
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'*r*****************t**************i*************t***********************
Sandia National- Laboratories *

Radiation Protection S
6-13-9¢

le Diagnostics Program {881 Laboratory] *
5:38:37 pM %

:*******************************************************************t**t*

* Analyzed by:

ustomer

4/477/5(

TkEE kT T AL AN x ********************************t******

: M.YQUNG/E.RANKIN (7585/SMO)

;ustomer Sample ID
&b Sa.mple ID

’ample Description
sample Quantity

;ample Date/Time

\cquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

Jomments:

¥

sevasved by:ﬁfﬁ/ é’éigéa%**********

*

LAB CONTROL SAMPLE USING CG134

60090703
: MIXED GAMMA_STANDARD_CGlBé
: 1.000 Each
11-01-90 12:00:00 BEM
6-13-96 5:26:04 PM
LABQO3
600 / 607 seconds

t****i******i**********t*******************************************t*****

Nuclide
Name

[H-229

Activity
(pCi/Each)

Not
Not
Not
Not

Detected
Deteacted
Detected
Detectad
Detectead

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Deteacted
Detected
Detected
Detected

8.50E+04
Detected
Detected
Detected
Detected

2-sigma
Error (pCi/Each)

NwWwwhnpP wh Iy
[N
=)
Y
+
o
[FY)

.4SE+(05

6-10

.Z25E+03
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[Summary Report] - Sample ID: : 60090703

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
AG-110m Not Detected  --------- 5.12E+05S
BA-133 Mot Detected @ --------- 6.32E+02
BE-7 Not Detected  --------- 1.34E+15
CD-109 3.71E+05 8.73E+04 7.54E+04
CD-115 Neot Detected @ --------- 1.00E+26
CE-139 Not Detected  ----=-=---- 6.31E+06
CE-141 Not Detected @ ---=-=-~--- 3.21E+21
CE-144 Not Detected @ --------- 2.05E+05
CO-56 Neot Detected @ --------- 4.46E+10
C0-57 Not Detected  --=------- 3.47E+04
C0-58 Not Detected  --------- 2.11E+11
CO-60 7.30E+04 95.89E+03 3.43E+02
CR-51 Not Detected @ -~------- 1.00E+26
CS-134 Not Detected  --------- 2.27E+03
Cs-137 6.66E+04 8.74E+03 3.13E+02
EU-152 Not Detected @ --------- 3.899E+03
EU-154 Not Detected  --------- 2.58E+03
EU-155 Not Detected @ --------- 1.53E+03
FE-59 Not Detected @ ----=--=--- 7.55E+16
GD-153 Not Detected @ --------- 1.72E+05
HG-203 Not Detected @ ----«---- 4 G4E+1S
I-131 Not Detected  --------- 1.00E+26
IR-182 Not Detected — --~------ 6.48E+10
K-40 Not Detected  --r------- 1.82E+03
MN-52 Not Detected @ --------- 1.00E+26
MN-52 Not Detected  --------- 4,24E+04 .
MC-99 Not Detected  --------- 1.00E+25
NA-22 Not Detected  --------- 1.13E+03
NA-24 Not Detected @ --------- 1.00E+26
NB-95 Not Detected  --=---=---- 1.00E+28
ND-147 Neot Detected  --------- 1.00E+26
NI-57 Not Detected @ --------- 1.00E+25
RU-103 Not Detected @ --------- 1.89E+18
RU-106 Not Detected @ --------- 1.63E+05
SB-122 Not Detected @ --------- 1.00E+26
SB-124 Not Detected @ --------- 6.17E+12
SB-125 Not Detected @ --------- 4 .59E+03
SR-85 Not Detected @ --------- 1.23E+12
TA-182 Not Detected @ --------- 3.44F+08
Ta-183 Not Detected @ --------- 1.00E+26
TC-99m Not Detected @ --------- 1.00E+26
TL-201 Not Detected @ --------- 1.00E+26
XE-133 Not Detected  --------- 1.00E+26
Y-88 Not Detected @ --------- 1.24E+08
ZN-65 Not Detected @ --------- 3.64E+05
ZR-95 Not Detected  --=------- 2.96E+12
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'******t*****************t***********************t************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
Quality Assurance Report *

‘*t**********i******tt****************************t********************r**

leport Date : 6-13-96 5:39:07 PM

JA File : C:\GENIEPC\CAMFILES\LCS3.QAF

\nalyst : FCD

sample ID : 60090703

sample Quantity : 1.00 Each

jample Date : 11-01-90 12:00:00 PM

leasurement Date i 6-13-96 5:26:04 PM

ilapsed Live Time : 600 seconds

ilapsed Real Time : 607 seconds

Jarameter Mean 1S Error New Value < LU : SD : UD : BS >
WM-241 Activity 8.713E-02 1.365E-02 8.500E-02 < : : : >
25-137 Activity 6.744E-02 6.397E-03 6.663E-02 <« : : : >
-0-60 Activity 7.480E-02 8.971E-03 7.348E-02 « : : : >

7lags Key: LU = Boundary Test (Ab = Above , Be = Below )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (Tn = Investigate, Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

teviewed by: ///j:;2~ '%4L/é£
/







t*********************************t*****************************t********

€ Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
. 6-14-96 9:52:28 AM *

k************************************************************************

* *
. . - Yog4

§fi7]7 ¢ Reviewed b }} ,j G *

ok k ok ok ok ok kR ***********t*****¥* r%?ié liyggi**********

* Analyzed by:
kkkkkkkhkkhkdkdtdddki

: M.YOUNG/E.RANKIN (7585/SMO)
029724-01 )

“ustomer
Justomer Sample ID
Lab Sample ID 60091201

MARINELLI SOLID SAMPLE
800.000 gram

sample Description
Sample Quantity
sample Date/Time 6-12-96 10:15:00 AM
Acquire Start Date/Time 6-14-96 8:08:58 AM
Jetector Name :+ LABOZ2

T er e wn

Zlapsed Live/Real Time : 6000 / 6003 seconds
comments :
*****************************************i*******************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.62E+00
TH-234 Not Detected @ --------- 6.11E-01
RA-226 9.29E-01 4.32E-01 4 .85E-01
PB-214 5.12E-01 9 .85E-02 3.58BE-02
BI-214 4 .53E-01 2.44E-01 3.30E-02
TH-232 5.30E-01 2.78E-01 1.09E-01
RA-228 6.71E-01 1.96E-01 1.10E-01
AC-228 5.79E-01 1.63E-01 5.97E-02
TH-228 5.09E-01 1.82E-01 3.70E-01
RA-224 5.84E-01 1.81E-01 4.87E-02
PB-212 5.52E-01 1.49E-01 3.03E-02
BI-212 5.80E-01 2.46E-01 2.38E-01
TL-208 4,.84E-01 1.03E-01 4.66E-02
U-235 Not Detected @ ---------. 1.88E-01
TH-231 Not Detected @ --------- 2.13E+00
PA-231 Not Detected @ --------- 1.13E+00
E§-§§7 ﬁot Detected @ --------- 2.77E-01 ,
-223 ot Detected  --------- 1.58E-01 rjg
RN-219 T E—O P G5E—0F \3.033-01/;—1”@”/’ i)
PB-211 Not Detected  --------. 7.10E-01
TL-207 Not Detected @ -------._ 1.13E+01 ,
AM-241 Not Detected @ --------- 4.23E-01
PU-239 Not Detected @ --------. 3.56E+02
Np-237 Not Detected @ --------- 3.00E-01
PA-233 Not Detected @ -------.- 4.60E-02
TH-229 Not Detected @ --------- 2.23E-01
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[Summary Report] - Sample ID: : 60091201

Nuclide Activity 2-sigma MDA

Name {pCi/gram) Error (pCi/gram) -~
AG-110m Not Detecteg ---------- 2.73E-02 ,

BA-133 Mot Detected  ----w---- 4. 72E-02 —

BE-7 S 28H—02 G232 *9.53E-02M4—j¢1»:7:‘p'7/17/5‘
CD-109 Not Detected --------- 6.83E-01

CD-115 Not Detected --=-=-=----- 9.10E-02

CE-139 Not Detected  --------- 2.35E-02

CE-141 Not Detected  --------- 4 ,33E-02

CE-144 Not Detected  --------- 1.93E-01

CO-56 Not Detected @ --------- 2.08E-02

CO-57 Not Detected  --------- 2.53E-02

CO-58 Not Detected  =«-=-=---=-- 2.51E-02

CO-60 Not Detected @ ------=--- 2.93E-02

CR-51 Not Detected --------- 1.90E-01

C8-134 Not Detected @ --------- 3.8BE-02

CS-137 4 .48E-02 2.00E-0Q2 1.73E-02

EU-152 Not Detected @ --------- 2.05E-01

EU-154 Not Detected @ --------- 1.42E-01

EU-155 Not Detected @ --------- 1.11E-01

FE-59 Not Detected @ --=--=---- 5.92E-02

GD-153 Not Detected @ --------- 8.75E-02

HG-2032 Not Detected @ -=------- 2.29E-02

I-131 Not Detected @ --------- 2.55E-02

IR-182 Not Detected @ ---=-=---- 2.1%E-02

K-40 1.74E+01 2.46E+00 1.86E-01

MN-52 Not Detected @ --------- 2.92E-02

MN-54 Not Detected  -=-=------ 2.82E-02 )
MO-99 Not Detected @ --------- 3.10E-01

NA-22 Not Detected @ -=-------- 3.26E-02

NA-24 Not Detected @ --------- 2.30E-01

NB-95 Not Detecteg --------- 1.85E-01 .
ND-147 Not Detected  --------- 1.70E-01 kel

NI-57 8-50E—02 5—§2E—H2 4.98E-02 /u‘f"‘/‘/""("(/ 175). 24
RU-103 Not Detected  --------- 2.10E-02 ?
RU-106 Not Detected @ --------- 2.17E-01

SB-122 Not Detected  --------- 5.01E-02

SB-124 Not Detected  --------- 2.50E-02

SB-125 Not Detected @ --------- 6.42E-02

SR-85 Not Detected  ----=----- 2.93E-02

TA-182 Not Detected @ --------- 1.20E-01

TA-183 Not Detected --+------- 4.73E-01

TC-99m Not Detected @ --------- 4 ,66E+00

TL-201 Not Detected @ -~--------- 1.94E-01

XE-133 Not Detected @ ~-------- 1.77E-01

Y-88 Not Detected --------- 1.80E-02

ZN-65 Not Detected @ --------- 7.97E-02

ZR-95 Not Detected  ----=----- 4 .67E-02
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:*****************************i***t**************************************

Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program [8831 Laboratory] *

: 6-14-96 11:37:54 AM *
:************************************************************************
H ; §£f *
* Analyzed by: C/D/ff Reviewed by: /(p /7196 *

rhkkkkkkhkkkhkkkkkkhk Thkdkkkkkhkhkhkhkkkkkkhdbdedrrhrkrrddthhkrrrrhdrd Fhkkdkdkhkhkkhhhbkkkir

lustomer : M.YOUNG/E.RANKIN (7585/SMO
‘ustomer Sample ID 029725-01 '
.ab Sample ID 60091202

sample Description : MARINELLI SOLID SAMPLE

Jample Quantity : 854.000 gram
sample Date/Time : 6-12-96 10:25:00 AM
\cquire Start Date/Time : 6-14-96 9:54:27 AM
Jetector Name : LABQO2
ilapsed Live/Real Time : 6000 / 6003 seconds
~omments:
E********t****************t**********************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.71E+00
TH-234 Not Detected @ --------- 5.89E-01
RA-226 1.12E+0Q0 7.45E-01 5.12E-01
PB-214 4,74E-01 8.99E-02 3.29E-02
BI-214 4 ,67E-01 8.69E-02 3.28E-02
TH-232 4 .87E-0Q1 2.90E-01 1.10E-01
RA-228 Detected @ ---------. 1.18E-01
AC-228 5.4%E-01 1.03E-01 6.74E-02
TH-228 4.90E-01 1.72E-01 3.51E-01
RA-224 5.41E-01 1.90E-01 6.17E-02
PB-212 5.31BE-01 1.67E-01 3.24E-0Q2
BI-212 5.87E-01 2.67E-01 2.29E-01
TL-208 4 65E-01 7.94E-01 5.09E-02
U-235 Not Detected @ --------- 1.91E-01
TH-231 Not Detected @ --------- 2.10E+00
PA-231 Not Detected @ --------- 1.14E+400
TH-227 Not Detected @ --------- 2.77E-01
RA-223 Not Detected @ --------- 1.58E-01
RN-219 Not Detected @ --------- 3.05E-01
PB-211 Not Detected @ ----«---. 7.10E-01
TL-207 Detected @ --------- 1.10E+01
AM-241 Detected @ -~-----c--. 4.31E-01
PU-239 Detected @ --wu--o-- 3.59E+02
NP-237 Detected @ --------- 3.01E-01
PA-233 Detected @ --------. 4.71E-02
TH-229 Detected @ --------. 2.33E-01




[Summary Report] - Sample ID: : 60091202

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected mmm—— e m 2.99E-02
BA-133 Not Detected  --------- 4,74E-02
BE-7 Not Detected @ --------- 1.98E-01
¢CD-109 Not Detected @ --------- 6.62E-01
CD-115 Not Detected @ -----«=--- 9.18E-02
CE-139 Not Detected @ --------- 2.34E-02
CE-141 Not Detected  --------- 4,.47E-02
CE-144 Not Detected @ --------- 1.90E-01
CO-56 Not Detected @ --------- 2.85E-02
CO-57 Not Detected --------- 2.60E-02
CO-58 Not Detected  --------- 2.53B-02
CO-60 Not Detected  ----=---- 3.08E-02
CR-51 Not Detected @ -~~---«=--- 1.297E-01
CS-134 Not Detected @ --------- 3.90E-02
CS-137 4 ,60E-02 2.74E-02 1.88E-02
EU-152 Not Detected --------- 2.03E-01
EU-154 Not Detected @ --------- 1.48E-01
EU-155 Not Detected  ~--------- 1.09E-01
FE-59 Not Detected @ ---=------ 6.15E-02
GD-153 Not Detected @ -=-=-=---- 9.28BE-02
HG-203 Not Detected  --------- 2.33E-02
I-131 Not Detected @ --------- 2.58E-02
IR-192 Not Detected @ ----=----- 2.28E-02
K-40 1.68E+01 2.62E+00 1.89E-01
MN-52 Not Detected ---=------ 3.11E-02
MN-54 Not Detected @ --=------ 2.83E-02
MO-99 Not Detected  ---=-=----- 1.30E-01
NA-22 Not Detected  --------- 3.42E-02
NA-24 Not Detected @ -----=---- 2.30E-01
NB-95 Not Detected  --------- 1.87E-01
ND-147 Not Detected --=-=----- 1.70E-01
NI-57 a2 E—02 F—lri B 5.04E-02
RU-103 Not Detected  +-------- 2.18E-02
RU-106 Not Detected  --------- 2.28E-01
SB-122 Not Detected @ --------- 5.23E-02
SB-124 Not Detected  --------- 2.54E-02
SB-125 Not Detected @ --------- 6.92E-02
SR-85 Not Detected  --------- 2.96E-02
TA-182 Not Detected  --------- 1.26E-01
TA-183 Not Detected  -~--------- 4 ,88E-0Q01
TC-99m Not Detected --------- 5.51E+00
TL-201 Not Detected --------- 1.95E-01
XE-133 Not Detected @ -~-------- 1.79E-01
Y-88 Not Detected  -=-==----- 2.15E-02
ZN-65 Not Detected  --------- B.32E-02
ZR-95 Not Detected @ =-=---=---- 4 ,65E-02
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r*********t************t***t*i*******************************************

¢ Sandia National Laboratories *
v Radiation Protection Sample Diagnostics Program [881 Laboratory] *
< 6-14-96 1:23:09 PM *
i*************t***************t*********t********************************

k

* Analyzed by:

ckdkhhkhkkktxttxthhkk
~ustomer

¢/ 7/f/ Reviewed by :\é\{if’ /7/?@, .

A Y Rl AR LT T I e
: M.YOUNG/E.RANKIN (7585/SMQ)

Zustomer Sample ID 029726-01
.ab Sample ID 60091203
3ample Description : MARINELLI SOLID SAMPLE

sample Quantity 951.000 gram

sample Date/Time : 6-12-96 10:35:00 AM
Acquire Start Date/Time : 6-14-96 11:39:41 AM
Jetector Name : LABOZ2

3lapsed Live/Real Time 6000 / 6003 seconds

comments:
*************************************************************************

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ -------.. 2.45E+00
TH-234 7.22E-01 3.40E-01 3.80E-01
RA-226 9.84E-01 3.20E-01 3.33E-01
PB-214 4.66E-01 9.30E-02 3.33E-02
BI-214 3.92E-01 2.48E-01 3.45E-02
TH-232 4.54E-01 2.45E-01 1.06E-01
RA-228 5.54E-01 1.44FE-01 9.71E-02
AC-228 5.11E-01 2.70E-01 6.08E-02
TH-228 5.25E-01 1.77E-01 3.41E-01
RA-224 5.28E-01 1.91E-01 4,88E-02
PB-212 4.86E-01 1.07BE-01 2.96E-02
BI-212 4.71E-01 2.38E-01 2.22E-01
TL-208 4_.70E-01 9.42E-02 4 ,34E-02
U-235 Not Detected @ ~-------- 1.73E-01
TH-231 Not Detected @ --------- 2.00E+00
PA-231 Not Detected @ -«--------. 1.07E+00
TH-227 Not Detected @ --------- 2.55E-01
RA-223 Not Detected @ --------- 1.49E-01
RN-219 Not Detected @ --------- 2.85E-01
PB-211 Not Detected @ --------- 6.60E-01
TL-207 Not Detected @ ---------. 1.05E+01
AM-241 Not Detected @ ---«----- 4. 02E-01
PU-239 Not Detected W --------. 3.40E+02
NP-237 Not Detected @ ------.-- 1.87E-01
PA-233 Not Detected @ --------. 4 .38E-02
TH-229 Not Detected @ --------. 2.06E-01




: 60091203

o

ATt

[Summary Report] - Sample ID:

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
AG-110m Not Detected @ --------- 2.49E-02
BA-133 Not Detected  --------- 4 ,48E-02
BE-7 Not Detected @ =--------- 1.81E-01
CD-109 Not Detected @ --------- 6.43E-01
CD-115 Not Detected  --------- 8.73E-02
CE-13% Not Detected  -~------- 2.24E-02
CE-141 Not Detected  --------- 4 .11E-02
CE-144 Not Detected @ --------- 1.81E-01
Co-56 Not Detected  --------- 1.65E-02
C0-57 Not Detected -=------- 2.44E-02
C0O-58 Not Detected  --------- 2.34E-02
C0-60 Not Detected @ --------- 2.74E-02
CR-51 Not Detected  ----=----- 1.81E-01
CS-134 Not Detected  -=-------- 3.57E-02
CS-137 2.B7E-02 1.65E-02 1.65E-02
EU-152 Not Detected @ =~-------- 1.83E-01
EU-154 Not Detected  -«------- 1.28E-01
EU-155 Not Detected  --=------- 1.03E-01
FE-59 Not Detected @ ~-------- 5.67E-02
GD-153 Not Detected  --------- 8.10E-02
HG-203 Not Detected @ --------- 2.20E-02
I-131 Not Detected @ --------- 2.39E-02
iR-192 Not Detected @ --------- 2.05E-02
K-40 1.59E+01 2.29E+00 1.69E-01
MN-52 Not Detected  --==------ 2.75E-02
MN-54 Not Detected @ --------- 2.5%E-02
MO-99 Not Detected @ -=-=------- 3.10E-01
NA-22 Not Detected  -----=---- 3.19E-02
NA-24 Not Detected --------- 2.41E-01
NB-95 Not Detected @ ----=----- 1.75E-01
ND-147 Not Detected @ --------- 1.60E-01
NI-57 E—5FE—D 6—HEE—02 4.30E-02 71 ¢
RU-103 Not Detected  --------- 2.13E-02
RU-106 Not Detected @ --------- 1.97E-01
SB-122 Not Detected --------- 4,82E-02
SR-124 Not Detected - --------- 2.37B-02
8B-125 Not Detected @ -=-------- 6.13E-02
SR-85 Not Detected  --------- 2.71E-02
TA-182 Not Detected  --------- 1.17E-01
TA-183 Not Detected  ------«--- 4 ,56E-01
TC-99m Not Detected  ------=--- 6.16E+400
TL-201 Not Detected  --=------- 1.85E-01
XE-133 Not Detected --------- 1.76E-01
Y-88 Not Detected @ --------- 1.91E-02
ZN-65 Not Detected  --------- 7.65E-02
ZR-95 Not Detected  --=------- 4.36E-02
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t*ti*t************************t*t**j*************************************
Sandia National Laboratories

*

* Radiation Protection Sample Diagnostics Pro
3:13:33 PM

*

6-14-96

gram [881 Laboratory]

*
*
*

*******************************************************i***************i*

*

* Analyzed by:

kkkkkhkdbktkhkhkikhkdhkdx

% % gk k%

*

17/5 ¢ Reviewed b ‘ké/ [ G *
J{* ***********i******¥* ;2@% 4;9&&%;*********
Justomer : M.YOUNG/E.RANKIN {7585/8SM0O )

customer Sample ID : 029727-01 '
Lab Sample ID : 60091204

MARINELLI SOLID SAMPLE
785.000 gram

Sample Description
Sample Quantity

Sample Date/Time : 6-12-96 10:45:00 AM
Acquire Start Date/Time : 6-14-96 1:24:56 PM
Petector Name : LABOD2
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
*********************************************************t***************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.79E+00
TH-234 6£.99E-01 3.58E-01 4 .66E-01
RA-22¢ 1.38E+00 7.06E-01 4_.89E-01
PB-214 4 _59E-01 B8.66E-02 3.98E-02
BI-214 4.,34E-01 9.20E-02 3.53E-02
TH-232 4 ,79E-01 2.38E-01 1.05E-01
RA-228 5.30E-01 1.62E-01 1.25E-01
AC-228 5.88E-01 2.90E-01 6.72E-02
TH-228 5.86E-01 2.00E-01 4.01E-01
RA-224 5.52E-01 1.78E-01 7.18E-02
PB-212 5.45E-01 1.60E-01 3.20E-02
BI-212 5.66E-01 2.73E-01 2.30E-01
TL-208 4 .60E-01 1.13E-01 5.76E-02
U-235 Not Detected W --------- 2.02E-01
TH-231 Not Detected W --------. 2.30E+00
PR-231 Not Detected @ -~-------- 1.22E+00
gﬁ-%gg Not Detected @ --------- 2.95E-01 5
- Not Detected @ --------. 1.68E-01
RN-219 S GOR—0F 203R g3 3.34E-01/df.~5f'j2/7:"7;
PB-211 Not Detected @ --------- 7.69E-01
TL-207 Not Detected @ -------.. 1.21E+01
AM-241 Not Detected @ -----c--.. 4 .63E-01
PJ-239 Not Detected @ ----.--.. 3.81E+02
NP-237 Not Detected W --------- 2.28E-01
PA-233 Not Detected @ --------- 4 _87E-02
TH-228% Not Detected  --------- 2.43E-01

Yrafs



. 60091204

[Summary Report] - Sample ID:
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram) -
AG-110m Not Detected  ----=----- 3.08E-02
BA-133 Not Detected ----=----- 4 . 96E-02
BE-7 Not Detected @ --------- 2.05E-01
CD-109 Not Detected  --------- 7.86E-01
CD-115 Not Detected @ --------- 9,.99E-02
CE-139 Not Detected @ --------- 2.57E-02
CE-141 Not Detected  --------- 4,80E-02
CE-144 Not Detected  --------- 2.09E-01
CO-56 Not Detected @ -~-------- 2.00E-0Q2
CO-57 Not Detected --------- 2.75E-02
C0O-58 Not Detected  --------- 2.68E-02
C0-60 Not Detected  --------- 3.28E-02
CR-51 Not Detected  --------- 1.92E-01
C8-134 Not Detected  <«-=------- 4 .04E-02
C8-137 . 4 ,98E-02 4.01E-02 2.23E-02
EU-152 Not Deteckted  --------- 2.12E-01
EU-154 Not Detected @ --=------- 1.46E-01
EU-155 Not Detected @ ---+------ 1.17E-01
FE-59 Not Detected  --------- 6.76E-02
GD-153 Not Detected  --------- 9.857E-02
BEG-203 Not Detected  --------- 2.47E-02
IT-131 Not Detected @ --------- 2.72E-02
IR-192 Not Detected  --------- 2.28E-02
XK-40 1.65E+01 2.42E+00 2.02E-01
MN-52 Not Detected --=------- 3.42BE-02
MN-54 Not Detected  --------- 2.88E-02.
MO-99 Not Detected  -=-------- 3.60E-01
NA-22 Not Detected @ --------- 3.58E-02
NA-24 Not Detected  --------- 3.15E-01
NB-95 Not Detecteg ---------- 2.04E-01 -
ND-147 Not Detected @ --------- 1.75E-01 A, y
NI-57 +—05F—0 E—5eT—02 5.65E-02/U¥77€54L‘jc;( Y
R{J-103 Not Detected @ --------- 2.40E-02
RU-106 Not Detected @ --------- 2.37E-01
SB-122 Not Detected  --------- 5.73E-02
SB-124 Not Detected @ --------- 2.68E-02
8B-1265 Not Detected @ --------- 7.09E-02
SR-85 Not Detected @ «-------- 3.08E-02
Ta-182 Not Detected @ --------- 1.32E-01
TA-183 Not Detected @ -«-------- 5.36E-01
TC-99m Not Detected  --------- 8.42E+00
TL-201 Not Detected  --------- 2.18E-01
XE-133 Not Detected @ --------- 2.07E-01
Y-88 Not Detected @ --=------- 2.15E-02
ZN-€5 Not Detected  --------- 8.70E-02
ZR-95 Not Detected  --------- 4 .97E-02
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'**********************************?*************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 5:06:54 PM *

'************************************************************************

. *
: Analyzed by: §/12 Js¢ Reviewed by:w é/‘(zzié, *
chkk kAT TR TR Ak hktxi RS FE ST R E R LR X X LR X R E RS * % TEEXEE XA A X% %
lustomer : M.YOUNG/E.RANKIN (7585/SMO) i
-ustomer Sample ID : 029728-01 '

ab Sample ID 60081205

: MARINELLI SOLID SAMPLE
777.000 gram

jample Description
jample Quantity

jample Date/Time 6-12-96 11:00:00 AM
\cquire Start Date/Time 6-14-96 3:23:32 PM
Jetector Name : LABO2
ilapsed Live/Real Time : 6000 / 6003 seconds
~omments :
t************************************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.88E+00
TH-234 Not Detected  --------- 6.58E-01
RA-226 1.08E4+00 4 .63E-01 4 .60E-01
PB-214 4 .51E-01 4 .41E-01 3.97E-02
BI-214 3.96E-01 4,.66E-01 3.84E-02
TH-232 5.17E-01 3.01E-01 1.24E-01
RA-228 6.81E-01 1.896E-01 1.25E-01
AC-228 6.21E-01 1.47E-01 7.03E-02
TH-228 6.78E-01 2.18E-01 3.99E-01
RA-224 6.38E-01 2.40E-01 5.64E-02
PB-212 6.19E-01 3.52E-01 3.33E-02
BI-212 5.91E-01 1.92E-01 2.88E-01
TL-208 5.33E-01 1.07E-01 4 .77E-02 o LJF
U-235 S P4 E—G2 3—COR-—93 2.05E-01 A% g’/"f
TH-231 Not Detected  ----=wc--- 2.30E+00
PA-231 Not Detected @ --------- 1.24E+00
TH-%%? Not Detected @ --------- 3.10E-01 —
RA-223 Not Detected @ -------._ 1.72E-01 ﬂé/ -
RN-219 I—5LB-0% ~B-CE ST 3.27E-01 2T etk - ¢/
PB-211 Not Detected @ -~------- 7.65E-01
TL-207 Not Detected @ --------- 1.20E+01
AM-241 Not Detected @ --------. 4,.71E-01
PU-239 Not Detected  ------___ 3.8BE+02
NP-237 Not Detected @ ------___ 3.26E-01
PA-233 Not Detected @ --------- 5.04E-02
TH-229 Not Detected = ------.-. 2.37E-01
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[Summary Report] - Sample ID: . 60091205

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 3.49E-02
BA-133 Not Detected @ --=------ 4 ,97E-02
BE-7 Not Detected  -~--=-=-=---- 2.18E-01
CD-109 Not Detected  --------- 7.85E-01
Cb-115 Not Detected  --------- 1.07E-01
CE-139 Not Detected @ «-------- 2.851E-02
CE-141 Not Detected  --------- 4,78E-02
CE-144 Not Detected  --------- 2.06E-01
CO-56 Not Detected @ --------- 2.24E-02
C0O-57 Not Detected  --------- 2.80E-02
CO-58 Not Detected  -----=---- 2.75E-02
C0-60 Not Detected  --------- 3.12E-02
CR-51 Not Detected @ --------- 2.01E-01
CS-134 Not Detected  --------- 4 _0BE-02
C8-137 7.97E-02 2.53E-02 2.12E-02
EU-152 Not Detected  --------- 2.20E-01
EU-154 Not Detected  --------- 1.56E-01
EU-155 Not Detected  «-------- 1.20E-01
FE-59 Not Detected @ --------- 6.60E-02
GD-153 Not Detected @ --------- 9.37E-02
HG-203 Not Detected  --------- 2.53E-02
T-131 Not Detected @ --------- 2.80E-02
IR-192 Not Detected  -w------- 2.36E-02
K-40 1.73E+01 2.48E+00 2.04E-01
MN-52 Not Detected  ---=------ 3.16E-02
MN-54 Not Detected  --------- 3.01E-02
MO-99 Not Detected @ ----=---- 3.79E-01
NA-22 Not Detected @ ------=--- 3.87E-02
NA-24 Not Detected  --------- 3.24E-01
NB-95 Not Detected @ =--------- 2.19E-01
ND-147 Not Detected @ --=---=---- 1.88E-01
NI-57 Not Detected  --------- 1.08E-01
RU-103 Not Detected  --------- 2.41E-02
RU-106 Not Detected  --------- 2.38E-01
SB-122 Not Detected W -=--=----- £.01E-02
SB-124 Not Detected  --------- 2.84E-02
8B-125 Not Detected  --------- 7.45E-02
SR-85 Not Detected @ ----=----- 3.28E-02
TA-182 Not Detected  --------- 1.30E-01
TA-183 Not Detected  «-------- 5.43E-01
TC-99m Not Detected  --------- 1.07E+01
TL-201 Not Detected  -=-------- 2.23E-01
XE-133 Not Detected  --------- 2.10E-01
Y-88 Not Detected  --------- 2.33E-02
ZN-65 Not Detected  -=----=---- B.76E-02
ZR-95 Not Detected  -~-------- 4,.96E-02
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********t*************************?*************************ii**********

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 6£:52:25 PM *

'**************t**********************************************i**********

: o *
" Analyzed by: 7 4 )7_/; 4 Reviewed by;%/é[/z/jc’ *
kkrkkkdkhkkkkhkkhkkk hkhkdkhkdkkhhkkdhhbhrhhbhhrrrhdrhherdEFrdde by khkkhkkhkkdhkkik

‘ustomer : M.YOUNG/E.RANKIN (7585/SMO
lustomer Sample ID : 029730-01 :
.ab Sample ID : 60091206 ‘
’cample Description : MARINELLI SOLID SAMPLE
>ample Quantity : 839.000 gram
jample Date/Time : 6-12-96 11:20:00 AM
icquire Start Date/Time : 6-14-96 5:08:53 PM
Jetector Name : LABOZ2
ilapsed Live/Real Time : 6000 / 6003 seconds
-omments ;
t************************************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.66E+00
TH-234 Not Detected @ --------- 6.25E-01
RA-226 1.01E+00 6.52E-01 4.76E-01
PB-214 4.46E-01 1.88E-01 3.49E-Q2
BI-214 4.02E-01 1.03E-01 3.52E-02
TH-232 4.92E-01 2.68E-01 1.03E-01
RA-228 5.40E-01 1.82E-01 1.13E-01
AC-228 5.34E-01 1.12E-01 6.95E-02
TH-228 5.28E-(Q1 1.89E-01 ' 3.70E-01
RA-224 5.56E-01 1.37E-01 6.41E-02
PB-212 5.08E-01 9.36E-02 3.22E-02
BI-212 4.91E-01 2.69E-01 2.56E-01
TL-208 5.28E-01 1.11E-01 4 .97E-02
U-235 Not Detected @ --------- 1.89E-01
TH-231 Not Detected @ --------- 2.19E+00
PA-231 Not Detected @ --------- 1.19E+00
TH-227 Not Detected @ --------- 2.78E-01
RA-223 Not Detected @ --------- 1.66E-01
RN-219% Not Detected — --------- 3.10E-01
PB-211 Not Detected W --------. 7.31E-01
TL-207 Not Detected @ --------- 1.10E+01
AM-241 Not Detected @ --------- 4.33E-01
PU-239 Not Detected @ --------. 3.56E+02
NP-237 Not Detected @ --------- 3.13E-01
PA-233 Not Detected @ --------- 4 .70E-02
TH-229 Not Detected @ --------- 2.24E-01
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. 60091206

[Summary Report] - Sample ID:

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram
AG-110m Not Detected R 3.03E-02
BA-133 Not Detected  --------- 4,66E-02
BE-7 Not Detected  ~----=-=---- 2.01E-01
CD-109 Not Detected  --+------ 7.33E-01
CD-115 Not Detected @ --------- 9,76E-02
CE-1359 Not Detected @ ----=---- 2.39E-02
CE-141 Not Detected @ ----=----- 4.44E-02
CE-144 Not Detected @ --=------ 1.90E-01
CO-56 Not Detected  --------- 1.92E-02
C0-57 Not Detected  --------- 2.63E-02
CO-58 Not Detected --=--=---- 2.65E-02
CO-60 Not Detected ----=---- 2.97E-02
CR-51 Not Detected --------- 1.91E-01
CS-134 Not Detected --==------ 3.81E-02
C8-137 £.21E-02 2.61E-02 1.95E-02
EU-152 Not Detected  --------- 1.97E-01
EU-154 Not Detected  ---=~----- 1.41E-01
EU-155 Not Detected @ =«-------- 1.11E-01
FE-59 Not Detected @ --------- 5.97E-02
GD-153 Not Detected  --------- 9.12E-02
HG-203 Not Detected  --------- 2.42E-02
I-131 Not Detected  --------- 2.66E-02
IR-192 Not Detected @ --------- 2.24E-02
K-40 1.58E+01 2.28E+00 1.54E-01
MN-52 Not Detected @ -=-------- 3.18E-02
MN-54 Not Detected @ --------- 2.68E-02
MO-99 Not Detected @ --------- 3.51E-01
NA-22 Not Detected @ --------- 3.34E-02
NA-24 Not Detected  --------- 3.28E-01
NB-95 Not Detected  --------- 1.98E-01
ND-147 Not Detected  ---=------ 1.84E-01
NI-57 Not Detected @ -=-=---=--- 4 ,43E-02
RU-103 Not Detected @ ~-<=----- 2.26E-02
RU-106 Not Detected --------- 2.31E-01
SB-122 eI E—G2 G DS e 2 3.11E-02
3B-124 Not Detected --------- 2.60E-02
SB-125 Not Detected  ---=------ 6.60E-02
SR-85 Not Detected @ --------- 2.95E-02
TA-182 Not Detected  --------- 1.27E-01
TA-183 Not Detected  ---=------ 5.07E-01
TC-99m Not Detected @ --------- 1.15E+01
TL-201 Not Detected  --------- 2.08E-01
XE-133 Not Detected  --------- 2.04E-01
Y-88 Not Detected @ --------- 1.99E-02
ZN-65 Not Detected @ --------- 8.54E-02
ZR-95 Not Detected @ -=-------- 4 .58E-02
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‘**********************************j*************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory} *
6-14-96 8:37:56 PM *

:t***********************************************************************

*

/)5l Reviewed b ::E%&g/ {/ ZV *

* %k ok hk *2 ******************¥* * *é'{z ZKQ*********
: M.YOUNG/E.RANKIN (7585 /8MO -

029731-01 ’
60091207

* Analyzed by:
tkkkkkkhkkkkktkdthkhk
‘ustomer

~ustomer Sample ID
.ab Sample ID

MARINELLI SOLID SAMPLE
870.000 gram

3ample Description
jample Quantity

3ample Date/Time : 6-12-96 11:30:00 AM
Acquire Start Date/Time : 6-14-96 6:54:24 PM
Jetectoxr Name : LABQOZ2

ilapsed Live/Real Time : 6000 / 6003 seconds

-
-omments:
t**********t*************************************************************

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ -----«--- 2.73E+00
TH-234 8.41E-01 2.81E-01 4.75E-01
RA-226 1.22E+00 5.58E-01 4 .30E-01
PB-214 4 .64E-01 1.22E-01 3.71E-02
BI-214 4 .36E-01 1.42E-01 3.60E-02
TH-232 5.84E-01 2.91E-01 1.11E-0]
RA-228 6.64E-01 1.93E-01 1.17E-01
AC-228 6.15E-01 2.33E-01 6.15E-02
TH-228 5.47E-01 1.84E-01 3.58E-01
RA-224 5.058E-01 1.93E-01 6.2%E-02
PB-212 6.185E-01 1.06E-01 3.13E-02
BI-212 7.23E-01 2.95E-01 2.53E-01
TL-208 5.59E-01 1.08E-01 5.31E-02
U-235 Not Detected @ «-------- 1.91E-01
TH-231 Not Detected @ --------- 2.23E+00
PA-231 Not Detected @ ------c--- 1.18E+00
E§-§§7 Not Detected @ --------- 2.90E-01
-223 Not Detected  --------- 1.68E-01 A

RN-219 2B S P EE— -3.14E-01/Uc4"‘jm
PB-211 Not Detected @ --------- 7.16E-01
TL-207 Not Detected @ --------- 1.11E+01
AM-241 Not Detected @ --------- 4 . 47E-01
PU-239 Not Detected @ ---«----- 3.69E+02
NP-237 Not Detected @ --«------ 2.14E-01
PA-233 Not Detected @ -----c---. 4 .79E-02
TH-229 Not Detected  ---«c----- 2.30E-01
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[Summary Report] - Sample ID: . 60091207

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- '2.59E-02
BA-133 Not Detected @ --------- 4 _.68E-02
BE-7 Not Detected @ --<=-=--- 2.00E-01
CD-109 Not Detected @ -----=---- 7.37E-01
CD-115 Not Detected @ ---=-=----- 1.06E-01
CE-139 Not Detected @ ---=-=----- 2.47E-02
CE-141 Not Detected  -=-------- 4 ,52E-02
CE-144 Not Detected @ --«------ 1.97E-01
C0-56 Not Detected @ ---=-=---- 2.04E-02
C0O-57 Not Detected  --------- 2.62E-02
C0O-58 Not Detected @ --------- 2.51E-02
CO-60 Not Detected @ ----=----- 3.0%9E-02
CR-51 Not Detected @ ----=----- 1.95E-01
CS5-134 Not Detected - --------- 3.83E-02
CS8-137 1.60E-02 1.45E-02 1.58E-02
EU-152 Not Detected @ ---==---- 2.08E-01
EU-154 Not Detected  --------- 1.50E-01
EU-155 Not Detected  ~----=---- 1.15E-01
FE-59 Not Detected  ---------~ 6.22E-02
GD-153 Not Detected  --------- S,.04E-02
HG-203 Not Detected @ --------- 2.45E-02
I-131 Not Detected  --------- 2.66E-02
IR-192 Not Detected @ --------- 2.30E-02
K-40 1.54E+01 2.23E+00 2.02E-01
MN-52 Not Detected  --=------ 3.06E-02
MN-54 Not Detected --=------- 2.76E-02.
MO-99 Not Detected  -=-------- 3.59E-01
NA-22 Not Detected @ --~-=------ 3.22E-02
NA-24 Not Detected @ ---=------ 3.55E-01
NB-~-S95 Not Detected @ ---=----- 2.085E-01
ND-147 Not Detected --------- 1.74E-01
NI-57 Not Detected  ---=-=--~--- 5.57E-02
RU-103 Not Detected  -----=---- 2.16E-02
RU-106 Not Detected  --------- 2.17E-01
SB-122 Not Detected @ ---=------ 5.81E-02
SB-124 Not Detected @ -=------- 2.51E-02
SB-125 Not Detected  --------- 6.68E-02
SR-85 Not Detected  -=-~=------ 2.98E-02
TA-182 Not Detected  --------- 1.24E-01
TA-183 Not Detected  --------- 5E.29E-01
TC-99%m Not Detected  --------- 1.42E+01
TL-201 Not Detected @ =--------- 2.21E-01
XE-133 Not Detected --------- 2.10E-01
Y-88 Not Detected @ --------- 2.13E-02
ZN-65 Not Detected  -=-------- 8.22E-02
ZR-95 Not Detected  ---------~ 4 .80E-02
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********i***************************************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 10:23:20 PM *

Thkdkdkkddkhkkdhd kb bbbtk bthrdrkbhbdhkrdrdrddrdrhbrr bt b dhhh kb htdrdhktdrs

¥
" Analyzed by:” 6/37 94 Reviewed'by:*>£é7194624%é. *
Tk dedkkkdkkkokkk A2 SR ELA R LAl R AR R R s E Y R EEEY Ahkkkkkkkktxh

‘ustomer : M.YOUNG/E.RANKIN (7585/SMO
‘ustomer Sample ID : 029732-01 '
,ab Sample ID : 60091208

jample Description : MARINELLI SOLID SAMPLE
sample Quantity : 834.000 gram

sample Date/Time : 6-12-96 11:40:00 AM
«cquire Start Date/Time : 6-14-96 8:39:44 PM
Jetector Name : LABO2

ilapsed Live/Real Time : 6000 / 6003 seconds

lomments:
r************************************************************************

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Erroxr (pCi/gram)

U-238 Not Detected @ --------- 2.88BE+00

TH-234 5.86E-01 2.79E-01 4 .48E-01

RA-226 1.35E+00 5.28E-01 4.,69E-01

PR-214 5.76E-01 4 .55E-01 3.63E-02

BI-214 5.2BE-01 9.80E-02 3.70E-02

TH-232 7.16E-01 1.08E+00 1.17E-01

RA-228 7.28E-01 2.04E-01 1.18E-01

AC-228 7.45E-01 1.98E-01 6.87E-02

TH-228 7.16E-01 2.26E-0C1 ' 4 ,26E-01

RA-224 7.50BE-01 2.41E-01 7.08E-02

PB-212 7.20E-01 1.30E-01 3.43E-02

BI-212 5.87E-01 2.79E-01 2.45E-01

TL-208 6.59E-0Q1 1.32E-01 5.22E-02 —
/4

U-235 T 64 E—O% BB 2.06E-01.4/aﬂﬂ1’/7:d/“(

TH-231 Not Detected @ --------- 2.37E+00

PA-231 Not Detected @ --------- 1.22E+00

TH-227 Not Detected @ --------- 3.17E-01

RA-223 Not Detected @ ~-------- 1.81E-01

RN-219 Not Detected @ --------- 3.30E-01

PBR-211 Not Detected @ --------- 7.81E-01

TL-207 Not Detected  --------- 1.17E+01

AM-241 Not Detected @ --------- 4 .70E-01

PU-239 Not Detected @ ~+-------- 3.85E+02

NP-237 Not Detected  --------- 2.21E-01

PA-233 Not. Detected @ --------- 4 ,94E-02

TH-229 Not Detected @ --------- 2.47E-01
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(Summary Report] - Sample ID: : 60091208

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
2AG-110m Not Detected  -=-------- “2.77B-02
BA-133 Not Detected  --------- 5.12E-02
BE-7 Not Detected  --------- 2.09E-01
CD-109 Not Detected @ --=------- 7.62E-01
CDh-115 Not Detected @ --------- 1.17E-01
CE-139 Not Detected @ --------- 2.58E-02
CE-141 Not Detected --------- 4 ,B83E-02
CE-144 Not Detected @ --------- 2.09E-01
CO-56 Not Detected --------- 2.07E-02
CO-5%7 Not Detected  -=-------- 2.78E-02
C0-58 Not Detected --------- 2.67E-02
CO-60 Not Detected  --------- 3.20E-02
CR-51 Not Detected @ --------- 2.04E-01
CS-134 Not Detected @ --------- 4.19E-02
CS-137 1.13E-02 B8.93E-03 1.55E-02
EU-152 Not Detected  --=------ 2.07E-01
EU-154 Not Detected @ --------- 1.53E-01
EU-155 Not Detected  --------- 1.23E-01
FE-59 Not Detected I 6.55E-02
GD-153 Not Detected @ --------- 9.88E-02
HG-203 Not Detected  --------- 2.58E-02
I-131 Not Detected  --------- 2.76E-02
IR-192 Not Detected @ --------- 2.38E-02
K-40 1.66E+01 2.37E+00 2.13E-01
MN-52 Not Detected @ --------- 3.37E-02
MN-54 Not Detected  --------- 2.98E-02
MO-99 Not Detected -=-------- 4,.01E-01
NA-22 Not Detected  --------- 3.62E-02
NA-24 Not Detected  --------- : 3.97E-01
NB-85 Not Detected @ --------- 2.31E-01
ND-147 Not Detected @ --------- 1.89E-01
NI-&57 Not Detected  --------- 6.08E-02
RU-103 Not Detected  --------- 2.36E-02
RU-106 Not Detected  --------- 2.45E-01
SB-122 Not Detected @ --------- 6.32E-02
SB-124 Not Detected @ --------- 2.71B-02
SB-125 Not Detected  --------- 7.33E-02
SR-85 Not Detected @ --------- 3.14E-02
TA-182 Not Detected  -=-------- 1.31E-01
TA-183 Not Detected @ --------- 5.61E-01
TC-99m Not Detected  --------- 1.80E+401
TL-201 Not Detected --------- 2.34E-01
XE-133 Not Detected @ --------- 2.25E-01
Y-88 Not Detected -=-------- 2.30E-02
ZN-65 Not Detected  =--------- B.65E-02
ZR-95 Not Detected @ --------- 5.16E-02
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-t*********************************?*************************************
Sandia National Laboratories

Radiation Protection Sample Diagnostics Pro
6-15-96 12:07:55 AM

gram [881 Laboratory]

*
*
*

'************************************************************************

* Analyzed by:
ckkkkhkkkkkkkkk bk ok
‘ustomer

‘ustomer Sample ID
.ab Sample ID

jample Description
sample Quantity
lample Date/Time :
icquire Start Date/Time :
Jetector Name :
ilapsed Live/Real Time

/1276

025733-01

60091209

Reviewed by:

Ihkkhkkkkkkdhhhhrhhdhdhkhhhdtdhdhr

: M.YOUNG/E.RANKIN (7585/SMO

MARINELLI LIQUID SAMPLE

500.000 mL

6-12-96
6-14-96

LABO2
6000 /

12:00:00 PM
10:25:23 PM

6001 seconds

W

f****éz221§¥é**?*****

%
*
*

i************************************************************************

Jomments:

Nuclide Activity
Name (pCi/mL )
U-238 Not Detected
TH-234 Not Detected
RA-226 Not Detected
bBp-214 Not Detected
BI-214 Not Detected
TH-232 Not Detected
RA-228 Not Detected
AC-228 Not Detected
TH-228 Not Detected
RA-224 Not Detected
PB-212 Not Detected
BI-212 Not Detected
TL-208 Not Detected
U-235 Not Detected
TH-231 Not Detected
PA-231 Not Detected
TH-227 Not Detected
RA-223 Not Detected
RN-219 Not Detected
PB-211 Not Detected
TL-207 Not Detected
AM-241 Not Detected
PU-239 Not Detected
NP-237 Not Detected
PA-233 Not Detected
TH-229 Not Detected

2-sigma
Error

6--29

1.70E+00
3.95E-01
4.64E-01
4.12E-02
4.76E-02

1.31E-01
1.35E-01
7.60E-02
4.31E-01
8.89E-02
3.33E-02
2.80E-01
5.99E-02

1.50E-01
1.28E+00
8.81E-01
1.28E-01
1.01E-01
2.51E-01
5.48E-01
8.30E+00

2.97E-01
2.62E+02
1.79E-01
3.80E-02
1.67E-01



[Summary Report] - Sample ID: : 60091209

Nuclide Activity 2-sigma MDA
Name (pCi/mL ) Error (pCi/mL
AG-110m Not Detected  -=-------- ~1.83E-02
BA-133 Not Detected  --------- 2.43E-02
BE-7 Not Detected  --------- 1.67E-01
CDh-1069 Not Detected  --------- 6.09E-01
CD-115 Not Detected @ --------- 7.08E-02
CE-139 Not Detected @ --------- 1.81E-02
CE-141 Not Detected  --------- 3.44E-02
CE-144 50— LG 8.41E-02
C0-56 Not Detected  --------- 2.91E-02
CO-57 Not Detected  --------- 2.00E-02
CO-58 Not Detected  --------- 1.94E-02
C0-60 Not Detected  --------- 2.52E-02
CR-51 Not Detected --------- 1.48E-01
CS-134 Not Detected ----=---- 2.32E-02
CS-137 Not Detected @ ---«----- 2.04E-02
EU-152 Not Detected  --=------- 1.97E-01
EU-154 Not Detected  -=-------- 1.01E-01
EU-155 Not Detected  --------- 8.40E-02
FE-59 Not Detected @ ----=---- 4 .248E-02
GD-153 Not Detected  =--------- 6.73E-02
HG-203 Not Detected  --------- 1.76E-02
I-131 Not Detected @ -=------- 2.14E-02
TR-192 Not Detected @ -+------- 1.74E-02
K-40 Not Detected @ --------- 2.35E-01
MN-52 Not Detected @ --------- 3.23E-02
MN-54 Not Detected  --------- 2.05E-02
MO-99 Not Detected @ --------- 3.00E-01
NA-22 Not Detected  --------- 2.26E-02
NA-24 Not Detected --------- 3.27BE-01
NB-95 Not Detected @ --------- 5.57E-02
ND-147 Not Detected  --------- 1.42E-01
NI-57 Not Detected  --=------- 8.82E-02
RU-103 Not Detected  -------=-- 1.85E-02
RU-106 Not Detected  --------- 1.97E-01
SB-122 Not Detected  --------- 4.76E-02
SB-124 Not Detected  =--------- 2.27E-02
SRB-125 Not Detected  --------- 5.28E-02
SR-85 Not Detected  --------- 2.,75E-02
TA-182 Not Detected  --------- 7.09E-02
TA-183 Not Detected  ---=------= 3.88E-01
TC-99m e aE-mmtat e LA 1.15E+01
TL-201 Not Detected  --------- 1.31E-01
XE-133 Not Detected  --------- 1.29E-01
Y-B8 Not Detected  --------- 2.74E-02
ZN-65 Not Detected  --------- 4 ,94E-02
ZR-95 Not Detected  --------- 3.91E-02
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***********************************************************i************

Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program [881 Laboratory] *

: 6-17-96 9:31:16 AM *
r************************************************************************

%
é//?/‘?‘ Reviewed by W 7/
****************************** * ************
: M.YOUNG/E.RANKIN (7585/SMO)
: 034001-021
60091210

* Analyzed by:
v***********tt***
lustomer

2ustomer Sample ID
sab Sample ID

: MARINELLI LIQUID SAMPLE
500.000 mL
6-12-96 12:10:00 PM
6-15-96 12:09:41 AM
LABOZ2
6000 /

s;ample Description
sample Quantity :
sample Date/Time :
ilcquire Start Date/Time
Jetector Name

3lapsed Live/Real Time 6001 seconds

~
~omments:
*************************************************************************

Nuclide Act1v1ty 2-sigma MDA

Name (pCi/mL Error (pCi/mL )
U-238 Not Detected @ ~-------- 1.70E+00
TH-234 Not Detected @ --------- 3.73E-01
RA-226 Not Detected @ --------- 4 ,51E-01
PB-214 Not Detected @ ----=--=--- 4 .14E-02
BI-214 Not Detected  --------- 4 . 72E-02
TH-232 Not Detected @ ---=----- 1.30E-01
RA-228 Not Detected @ --------- 1.41E-01
AC-228 Not Detected @ --------- 7.04E-02
TH-228 Not Detected @ ----w---. 4.53E-01
Ra-224 Not Detected @ --------- 1.09E-01
PB-212 Not Detected @ --------- 3.40E-02
BI-212 Not Detected @ --------- 3.08E-01
TL-208 Not Detected @ ---------. 5.92E-02
U-235 Not Detected @ --------- 1.52E-01
TH-231 Not Detected @ --------- 1.31E+00
PA-231 Not Detected @ --------- 9.10E-01
TH-227 Not Detected @ --------- 1.33E-01
RA-223 Not Detected @ --------- 9.89E-02
RN-219 Not Detected @ --------- 2.46E-01
PB-211 Not Detected @ --------- 5.36E-01
TL-207 Not Petected @ -------.. 8.30E+00
AM-241 Not Detected W --------. 3.05E-01
PU-239 Not Detected @ --------. 2.70E+02
NP-237 Not Detected @ ~w-----.. 1.76E-01
PA-233 Not Detected — --------. 3.63E-02
TH-229 Not Detected @ --------- 1.70E-01
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[Summary Report]

Nuclide
Name
AG-110m
BA-133
BE-7
CD-108
CD-115
CE-139
CE-141
CE-144
C0O-56
Cc0-57
C0-58
C0-60
CR-51
CS-134
C8-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
JR-192
K-40
MN-52
MN-54
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
RU-103
RU-106
SB-122
SB-124
SR-125
SR-85
TA-182
TA-183

Activity
(pCi/mL )

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

N A A L n

- Sample ID:

2-sigma
Error

. 60091210

"1.98E-02
2.47E-02
1.65E-01
5.71E-01
7.07E-02
1.84E-02
3.49E-02
1.48E-01
2,78E-02
2.06E-02
2.05E-02
2.46E-02
1.47E-01
2.37E-02
2.23E-02
1.85E-01
1.01E-01
7.97E-02
4.15E-02
6.78E-02
1.89E-02
2.31E-02
1.82E-02
2.26E-01
3.65E-02
2.29E-02

2.83E-01

2,32E-02
3.94E-01
9.95E-02
1.46E-01
9.81E-02
2.01E-02
1.84E-01
4.97E-02
2.31E-02
5.49E-02
2.78E-02
7.00E-02
3.68E-01

TC-99m
TL-201
XE-133
Y-B88
ZN-65
ZR-95

Not
Not
Not
Not
Not

Te m=d T WS

Detected
Detected
Detected
Detected
Detected

1.14E+01
1.38E-01
1.31E-01
2.43E-02
4.91E-02
3.74E-02

e dTTL 7
v/
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***************************t***********************i********************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-16-96 11:43:46 AM *

'************************************************************************
*

* Analyzed by: C/r7/5€ Reviewed by:EZ&éﬂéyggbéaé *
'***********t***** Thkkkdkdkkhhkkddhdhkr kb hrrhkhkkdrtfrkrh kkkhkdkkkk

‘ustomer : M.YOUNG/E.RANKIN (7585/SMO)
‘ustomer Sample ID : LAB CONTROL SAMPLE USING CG134
.ab Sample ID : 60091211

sample Description : MIXED_GAMMA STANDARD_ (G134
jample Quantity : 1.000 Each

jample Date/Time : 11-01-90 12:00:00 PM

icquire Start Date/Time : 6-16-96 11:31:32 AM

Jetector Name : LABO2

ilapsed Live/Real Time : 600 / 606 seconds

-
-omments:
t*********************************************************t**************

Nuclide Activity 2-sigma MDA

Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected @ --------- 2.37E+04
TH-234 Not Detected @ --------- 4 .97E+03
RA-226 Not Detected @ ----=----- 6.60E+03
PE-214 Not Detected @ --~------- 6.52E+02
BI-214 Not Detected @ --------- 6.19E+02
TH-232 Not Detected W --------- 2.078E+03
RA-228 Not Detected @ --------- 2.85E+0%3
AC-228 Not Detected @ --------- 1.63E+03
TH-228 Not Detected W ---o----. : 5.04E+04
RA-224 Not Detected  -------.- 2.73E+03
PB-212 Not Detected @ -------c-- 3.88E+03
BI-212 Not Detected @ --------- 3.53E+04
TL-208 Not Detected @ --------- 7.00E+03
U-235 Not Detected @ ----wc---- 1.89E+03
TH-231 Not Detected @ --------- 1.81E+04
PA-231 Not Detected @ -v------- 1.40E+04
TH-227 Not Detected  --------- 2.40E+03
RA-223 Not Detected @ -----~---. 1.00E+26
RN-219 Not Detected @ ------a._ 5.27E+03
PB-211 Not Detected  --------- 1.20E+04
TL-207 Not Detected @ --------- 2,17E+05
AM-241 8.99E+04 1.55E+04 3.97E+03
PU-239 Not Detected @ --------. 3.54E+06
NP-237 Not Detected  --------- 2.65E+03
PA-233 Not Detected @ --------- 5.88E+02
TH-228 Not Detected @ -------.. 2.1BE+03
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[Summary Reportl]

Nuclide
Name
AG-110m
BA-133
BE-7
CD-109
CD-115
CE-135
CE-141
CE-144
CO-56
CO-57
CO-58
CO-€0
CR-51
CS-134
CsS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
I-131
IR-192
XK-40
MN-52
MN-54
MO-89
NA-22
NA-24
NB-85
ND-147
NI-57
RU-103
RU-10¢
SB-122
SB-124
SB-125
SR-85
Th-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity
(pCi/Each)

Not
Not
Not

Not
Not
Not
Not
Not
Not
Not

Not
Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
3.26E+05
betected
Detected
Detected
Detected
Detected
Detected
Detected
7.44E+04
Detected
Detected
6.67E+04
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.78E+03
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

6-34

. 60091211

MDA
{pCi/Each)

"4 .53E+05
5.66E+02
1.26E+15
1.21E+05
1.00E+26
7.43E+06
4 45E+21
2.83E+05
3.8%E+10
5.03E+04
1.86E+11
2.70E+02
1.00E+26
1.94E+03
2.80B402
3.39E+03
2.35E+03
2.46E+03
6.88E416
3.04E+05
4,83E+15
1.00E+26
&.50E+10
1.06E+03
1.00E+26
3.58E+04
1.00E+26
5.88E+02
1.00E+26
1.00E+26
1.00E+26
1.00E+26
1.85E+18
1.39E+05
1.00E+2¢6
5.38E+12
4 .34E+03
1.19E+12
3.07E+08
1.00E+26
1.00E+26
1.00E+26
1.00E+26
1.09E+08
3.19E+05
2.69E+12




-**********************************}**************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
Quality Assurance Report *

r*************************************************************************

leport Date : 6-16-96 11:44:31 AM -
JA File : C:\GENIEPC\CAMFILES\LCS2.QAF -

inalyst : FCD

lample ID : 60091211

sample Quantity : 1.00 Each

jample Date ¢ 11-01-8%0 12:00:00 PM

6-16-96 11:31:32 aM
600 seconds

feasurement Date
ilapsed Live Time

ilapsed Real Time : 606 seconds

larameter Mean 1S Error New Value < LU : SD : UD : RS
AM-241 Activity 9.283E-02 3.930E-03 8.989E-02 <« : : : :
28-137 Activity &.841E-02 2.003E-03 6.671E-02 <«

20-60 Activity 7.495E-02 1.546E-03 7.408E-02 <«

Flags Key: LU = Boundary Test (Ab = Above + Be = Below
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action’
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action
BS = Measurement Bias Test (In = Investigate, Ac = Action

Reviewed by: 7 é.// 7/§ §
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*******************t*******************t**t*****t***********t**t*t*******
Sandia Natiomal Laboratories

*

* Radiation Protection Sample Diagnostics Pro
3:39:46 PM

*

6-05-96

+

gram {881 Laboratory] *

*

t***************i********t***********************************************

y: S8 -Thara e [+

i***********#******************tt******************** Tkhkkhkrrrkrrekh bk rrt

*

* Analyzed b

Customer

Customer Sample ID
Lab Sample ID

Sample Description

Reviewed by?

: YOUNG/BISWELL (7585/SMO)
029933-01
60083601

: MARINELLI SOLID SAMPLE

et/5 ¢

*
x

ﬂ/fe

Sample Quantity 885.000 gram
Sample Date/Time : 6-03-96 2:30:00 PM
Acquire Start Date/Time : 6-05-96 1:51:33 PM
Detector Name LAROZ
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
**i**********************************t**************************i********
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)

J-238 Not Detected W --------- 2.51E+00

TH-2:4 Not Detected @ --------- 5.87E-01

RA-2286 1.27E+00 4 78E-01 4,.34E-Q1

PR-214 4 _57E-01 9.10E-02 3.28E-02

BI-21a4 4 .258E-01 2.48E-01 3.46E-02

TH-232 4 _.65E-01 2.31E-01 9.47E-02

RA-228 5.50E-01 1.57E-01 1.04E-01

AC-228 4.58E-01 1.37E-01 5.46E-02

TH-228 3.95E-01 6.38E-01 3.48E-01

RA-224 4 .35E-01 1.58E-01 5.63E-02

PB-212 4,46E-01 1.27E-01 3.01E-02

BI-212 5.91E-01 2.90E-01 1.831E-01

TL-208 4 .37E-01 6.27E-02 4_71E-0Q2

U-235 Not Detected @ --------- 1.77E-01

TH-Z31 Not Detected @ --------- 2.01E+00

BA-231 Not Detected @ --------- 1.04E+0Q0

TH-227 Not Detected @ --------- 2.56E-01 LT
RA-223 Not Detected  --------- 1.49E-01 [ 70 T
RN-219 166563 2-54B—GL 2.88E-Q1 T sl
PB-211 Not Detected @ -------.- 6.60E-01

TL-207 Not Detected @ --------- 1.02E+01

AM-221 Not Detected @ --------- 4_01E-01

PU-239 Not Detected @ --------- 3.32E+02

Np-237 Not Detected @ --------_ 2.80E-01

PA-233 Not Detected W --------- 4 ,38E-02

TH-2289 Not Detected @ ---------

6-36
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(Summary Report] - Sample ID: 60083601

Nuclide Activity 2-sigma - MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  ---------

BA-133 Not Detected @ ---------

BE-7 Not Detected ---------

CD-109 Not Detected  ---------

CD-115 Not Detected  ---------

CE-139 Not Detected  ---------

CE-141 Not Detected  ---------

CE-144 Not Detected @ ---------

CO-56 Not Detected  ---------

C0-57 Not Detected  -----=----~

CD-58 Not Detected  ---------

Co-60 Not Detected @ ---------

CR-51 Not Detected @ ---------

CS-134 Not Detected  ---------

CS-137 Not Detected  ---------

EU-152 Not Detected  --=-------

RU-154 Not Detected  ---------

EU-155 Not Detected @ ---------

FE-59 Not Detected  ---------

GD-153 Not Detected @ ---------

HG-203 Not Detected  =~--------

I-131 Not Detected  ---------

TR-192 Not Detected  ---------

K-40 1.30E+01 1.89E+00

MN-52 Not Detected  ---------

MN-54 Not Detected  ---------

MO-895 Not Detected  ----=-----

NA-22 Not Detected @ ---------

NA-24 Not Detected @ ---------

NB-95 Not Detected @ ---------

ND-147 Not Detected  ~+--=------

NI-57 e alreimms L—ET—ET

RU-103 Not Detected  ~--------

RU-106 Not Detected @ --------- 2.07E-01
SB-122 Not Detected  --------- 5.00E-02
SB-1i24 Not Detected @ -~-------- 2.37E-02

SE-125 Not Detected  --------- 6.24E-02
SR-85 Not Detected  ----=----- 2.71E-02

TA-182 Not Detected  --------- 1.17E-01

TA-183 Not Detected  ---«=---- 4 ,56E-01
TC-2%m Not Detected  -----=---- S.17E+00

TL-20% Not Detected  --------- 1.87E-01

XE-133 Not Detected  --------- 1.67E-01

Y-88 Not Detected @ --------- 2.02E-02
ZN-£5 Not Detected --------- 7.60E-02
ZR-S5 Not Detected  --------- 4.16E-02
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**t**********t**********t**************************t*****************t**t

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
* 6-05-96 5:24:43 PM *

*t***********************************************************************
+

%
* Analyzed by:S B S ha- ("/L’ ]‘ﬂo Reviewed by: 6/4.‘/5( *
*i*t************************************************* ******************

Customer YOUNG/BISWELL (7585/SMO) 7
Customer Sample ID 029835-01
Lab Sample ID 60083602

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

832.000 gram

Sample Date/Time : 6-03-96 2:40:00 PM
Acquire Start Date/Time 6-05-296  3:42:07 PM
Detector Name LABO2
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
**tt****************************t******************t******t**********t***
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
U-238 Not Detected  --------- 2.59E+00
TH-234 6.E5E-01 2.6%E-01 4 ,31E-01
RA-226 8.77E-01 4 55E-01 4.30E-01
DB-214 4 . 61E-01 8.45E-02 3.72E-02
BI-214 4.50E-01 8.92E-02 3.50E-02
TH-232 4 .43E-01 3.18E-01 1.02E-01
RA-228 4,37E-01 2.08E-01 1.17E-01
AC-228 5.17E-01 7T.64E-01 6.46E-02
TH-228 3.87E-01 1.58E-01 3.61E-01
RA-224 4.67E-01 1.64E-01 5.26E-02
PB-212 4 . 57E-01 1.20E-01 3.20E-02
2I-212 4.33E-01 4 ,38E-01 2.35E-01
TL-208 4 _52E-01 $.538E-02 4 ,77E-02
U-235 Not Detected — --------_ 1.85E-01
TH-231 Not Detected @ --------.. 2.10E+00
PA-231 Not Detected @ ------.._ 1.13E+00
TH-227 Not Detected  --------. 2.68E-01
RA-223 Not Detected @ -------._ 1.55E-01
RN-219 Not Detected  --------- 2.88E-01
PB-211 Not Detected @ -----_-._ 6.95E-01
TL-207 Not Detected  -----_-._. 1.15E+01
AM-241 Not Detected — ----~----. 4 28E-01
PU-239 Not Detected — ---_-_-.___ 3.43E+02
NP-237 Not Detected — -----.__. 1.98E-01
BPA-233 Not Detected @ --------- 4 _52E-02
TH-229 Not Detected @ ------__. 2.20E-01
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[Summary Report] - Sample ID: 60083602

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
AG-110m Not Detected @ -=-------- 2.39E-02
BA-133 Mot Detected  --------- 4 _ T72E-02
BE-7 Not Detected  --------- 1.93E-01
CDh-109 Not Detected  --------- 6£.84E-01
CD-115 Not Detected --------- 9.27E-02
CE-139 Not Detected  --------- 2.35E-02
CE-141 Not Detected  ---=------ 4 .32E-02
CE-144 Not Detected  --------- 1.50E-01
CO-56 Not Detected @ --------- 2.69E-02
CO-57 Not Detected  ----=----- 2.57E-02
CO-58 Not Detected @ --------- 2.28E-02
CO-60 Not Detected  ----=----- 2.82E-02
CR-51 Not Detected @ --------- 1.81E-01
CS-134 Not Detected  --------- 3.98E-02
CS-137 Not Detected  --------- 2.78E-02
EU-152 Not Detected  -=-------- 1.83E-01
EU-1t54 Not Detected  ----==--- 1.34E-01
EU-155 Not Detected @ --------- 1.07E-01
FE-58 Nct Detected @ --------- 5.75E-02
GD-153 Not Detected  --------- 8.86E-02
HG-203 Not Detected  --------- 2.26E-02
I-131 Not Detected  -----=---- 2.49E-02
IR-182 Not Detected @ ---=-==---- 2.13E-02
K~-40 1.34E+01 1.87E+00 1.84E-01
MN-52 Not Detected @ --------- 3.40E-02
MN-54 Not Detected  --=------- 1.29E-02
MC-99 Not Detected  --------- 31.23E-01
NA-22 Not Detected  --------- 3.38E-02
NA-24 Not Detected @ --------- 2.72E-01
NB-95 Not Detected @ -~-------- 1.83E-01
ND-147 Not Detected  --------- 1.68E-01
NI-57 Not Detected  --------- 5.43E-02
RU-103 Not Detected  --------- 2.178E-02
RU-106 Not Detected  --------- 2.21E-01
SB-122 Not Detected @ --=---=---- 5.14E-02
SB-124 Not Detected  ----=----- 2.54E-02
SB-125 Not Detected  --------- 6.34E-02
SR-85 Not Detected --------- 2.88E-02
TA-182 Not Detected  --------- 1.28E-01
TA-183 Not Detected @ --------- 4.83E-01
TC-99m Not Detected  ----=-=---- &.48E+00
TL-201 Not Detected @ --------- 1.99E-01
XE-133 Not Detected  --------- 1.80E-01
Y-88 Not Detected  --------- 2.06E-02
ZN-65 Not Detected  ---=--=---- 8.1SE-02
ZR-95 Not Detected  --------- 4 AQE-Q2




******t*************t*********************************f******************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory]) *
* 6-05-96 7:09:06 PM *

********t********************t***************t*j**t*****t*t******t*******
*

*
* Analyzed by: S“Bé:bqru, o I‘l (Q La Reviewed by? g’-//e.’ //(.’ *
R L Y R R L E e E kT T G - S £ 2 1 X T2
Customer : YOUNG/BISWELL (7585/SMO) _

Customer Sample ID : 028936-01
Lab Sample ID : 60083603

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

823.000 gram

Sample Date/Time 6-04-96 9:30:00 AM
Acquire Start Date/Time 6-05-96 5:26:26 PM
Detector Name LABQO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
**t************************t******i***************t****i**********t***t*t

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ -----_-__. 2.65E+00
TH-234 8.65E-01 5.17E-01 5.14E-0Q1
RA-226 1.27E+00 7.46E-01 4 _09E-01
PB-214 4 ,.86E-01 9.08E-02 3.26E-02
BI-214 4 73E-01 1.80E-01 3.44E-02
TH-232 4.22E-01 2.46E-01 1.15E-01
RA-228 4 ,55E-0Q1 1.59E-01 1.23E-01
AC-228 5.56E-01 2.66E-01 6.17E-02
TH-228 3.84E-01 2.54E-01 3.54E-01
RA-224 5.14E-0Q1 1.66E-01 6.58E-02
PB-212 5.38E-01 1.34E-01 2.98E-02
EI-212 6.48E-01 2.24E-01 2.35E-01
TL-208 Not Detected @ --------_ 5.86E-02
U-235 Not Detected @ -------._ 1.89E-01
TH-231 Not Detected @ ------.... 2.19E+00
PA-231 Not Detected @ --w-a--.. 1.14E+00
TE-227 Not Detected W --o---_.. 2.81E-01
RA-223 Not Detected W -------_. 1.57E-01
RN-219 Not Detected — -----_... 3.08E-01
FB-211 Not Detected W ----u-... 7.18E-0Q1
TL-207 Not Detected — -----_--.. 1.085E+01
AM-241 Not Detected @ ------... 4 22E-01
PU-238 Not Detected @ ------.-. 3.63E+02
NP-237 Not Detected W ----..-.._._ 2,.53E-01
PA-233 Not Detected @ -----._._. 4 . 56E-02
TH-229 Not Detected @ -----_... 2.26E-01




[Summary Report]

Nuclide
Name
AG-110m
BA-133
BE-7
CD-109
{D-115
CE-139
CE-141
CE-144
C0-56
CO-57
C0O-58
Co-60
CR-51
Cs-134
CS-137
EU-152
EU-154
EU-155
¥E-59
GD-153
HG-203
I-131
IR-192
R-40
MN-52
MN-54
MO-99
NA-22
NA-24
NB-95
ND-147
NT-57
RU-103
zU-106
Sr-122
SR-124
8B-125
SR-85
TA-182
TA-183
TC-9%m
TL-201
XE-133
¥Y-88
ZN-65
ZR-85

Activicy
(pCi/czam)

Not
ot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
1.43E+01
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detacted

- Sample ID:

2-sigma
Error

60083603
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*******t************************************************i****************

* : Sandia National Laboratories *
* Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
* 6-05-96 B8:53:35 PM x

*f******t*************************************t**************************
*

x
* Analyzed by: Reviewed by: Z/?/éé’ *
Trrrrrrrhkrrrlhd bbbkt thr ke rtrretrrrtrrbdn LA RS R L & L X L L T T Y

Customer : YOUNG/BISWELL (7585/SMO)
Customer Sample ID 029937-01
Lab Sample ID 60083604

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

895.000 gram

Sample Date/Time 6-04-96 10:00:00 AM
Acquire Start Date/Time 6-05-96 7:11:03 PM
Detector Name LARQZ2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
*tt*i****i********t**********t****t***************************t******t***

Nuclide Activity 2-sigma MDA

Name {pCi/gram) Error {pCi/gram)
J-238 Not Detected  --------- 2.36E+00
TH-234 5.84E-01 3,.42E-01 3.78E-01
RA-226 $.38E-01 4 07E-01 3.78E-01
PBE-214 4 ,52E-01 8.95E-02 3.27E-02
BT-214 4.46E-01 6.91E-01 3.23E-02
TE-232 4 . 40E-01 2.26E-01 2.60E-02
RA-228 3.95E-01 1.22E-01 1.01E-01
AC-228 4 .,09E-01 1.03E-01 5.68E-02
TH-228 4.65E-01 1.77E-01 3.34E-01
RA-224 3.92E-01 1.44E-01 6.64E-02
EB-212 4 .34E-01 8.40E-02 3,02E-02
B3I-212 4,34E-01 2.37E-01 2.28E-01
TL-208 3.83E-01 8.80E-02 4 69E-02
U-235 Not Detected @ --------- i,74E-01
TH-231 Not Detected @ --------- 2.01E+00
PA-231 Not Detected  --------- 1.07E+00
TH-227 Not Detected @ --------- Z.49E-01
Ra-223 Not Detected @ -~------- 1.44E-01
RN-219 Not Detected @ --------- 2.70E-Q01
2B-211 Not Detected @ --------- 6.01E-01
TL-207 Not Detected @ --------- 1.04E+01
AM-241 Not Detected @ --------- 4,02E-01
PU-239 Not Detected @ --------- 3.27B+02
Np-237 Not Detected @ --------- 2.74E-01
PA-233 Not Detected @ --------- £ 12E-02
TH-229 Not Detected  --------- 2.05E-01




{Summary Report] - Sample ID: : 60083604

Nuclide Activity 2-sigma MDA

Name {(pCi/gram) Error (pCi/gram)
AGZ-110m Not Detected  --------- 2.17E-02
BA-133 Not Detected @ --------- 4.44E-02
BE-7 Not Detected  --------- 1.76E-01
CD-109 Not Detected ™ --------- 6.45E-01
CD-115 Not Detected  --------- 6.89E-02
CE-139 Not Detected  --------- 2.21E-02
CE-141 Not Detected  --------- 3.96E-02
CE-144 Not Detected  --------- 1.75E-01
C0O-56 Not Detected  --------- 2.47E-02
CO-57 Not Detected  --------- 2.38E-02
C0O-58 Not Detected  --------- 2.19E-02
C0-60 Not Detected  -~~------- 2.51E-02
CR-51 Not Detected  --------- 1.69E-01
CS-134 Not Detected  --------- 3.76E-02
CS-137 Not Detected @ --------- 2.50E-02
EU-152 Not Detected  --------- 1.72E-01
EU-154 Not Detected  --------- 1.31E-01
BU-155 Not Detected  --------- 1.04E-01
TE-59 Not Detected @ --------- 5.13-02
GD-153 Not Detected @ --------- 8.24E-02
HG-203 Not Detected  --------- 2.11E-02
I-131 Not Detected  --------- 2.21E-02
IR-192 Not Detected @ --------- 1.97E-02
X-40 1.29E+01 1.90E+00 1.61E-01
MN-52 Not Detected  ------=--- 2.56E-02
MN-54 Not Detected  --------- 2.38E-02
MO-989 Not Detected @ --------- 2.60E-01
NA-22 Not Detected @ --------=- 3.16E-02
NA-24 Not Detected  --------- 1.18E-01
NB-95 Not Detected @ --------- 1.50E-01
ND-147 Not Detected @ --------- 1.48E-01
NI-57 Not Detected @ «-------- 6.72E-02
RU-103 Not Detected  --------- 2.04E-02
RU-106 Not Detected  --------- 2.02E-01
SB-122 Not Detected  +-------- 4.06E-02
SBE-124 Not Detected @ ------=-~- 2.44E-02
§8-125 Not Detected @ --------- 6.06E-02
SR-85 Not Detected @ --------- 2.61E-02
TA-182 Not Detected @ ----=----- 1.09E-01
TA-183 Not Detected @ --------- 4_.17E-01
TC-9%m Not Detected  --------- 9,95E-01
TL-201 Not Detected  --------- 1.55E-01
XE-133 Not Detected --------- 1.40E-01
v-.88 Not Detected  --------- 1.86E-02
ZN-65 Not Detected  --------- 7.44E-02
ZR-895 Not Detected @ --------- 4,.08E-02




t*fit**************t*****************t*******i******************t***f****

* _ Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Lzboratory) *
* 6-05-96 10:37:52 PM *
*i***********************************************************************
* ' *
*+ Analyzed by: S 3. Tha Fee “’}‘4 !‘IL, Reviewed by: LS5 *
**t*t***********************t*****i***********t***** ThkXkkhkkhkktdtrrhrrdwt
Customer : YOUNG/BISWELL (7585/SMO)

Customer Sample ID : 028839-01

Lzb Sample ID : 60083605

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : 915.000 gram

Sample Date/Time : 6-04-96 11:15:00 AM

Acquire Start Date/Time : 6-05-96 8:55:18 PM

Detector Name : LABO2

Eiapsed Live/Real Time : 6000 / 6003 seconds

Comments:
***t*t*t*************************************i***********************t***

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------. Z2.38E+0Q0
TH-234 Not Detected @ --------- 5.61E-01
RA-226 1.04E+00 3.77E-01 3.92E-01
PB-214 4.68E-01 1.05E-01 3.13E-02
5I-214 3.92E-01 1.30E-01 3.35E-02
TH-232 4.17E-01 2.13E-01 1.08E-01
RA-228 4. 12E-01 1.93E-01 1.06E-01
AC-228 4.01E-01 1.10E-01 6.32E-02
TH-228 6.29E-01 1.96E-01 3.44E-01
RA-224 3.89E-01 1.34E-01 6.11E-02
¥8-212 4 .07E-01 7.27E-02 2.91E-02
27-212 4 .54E-01 2.17E-01 2.20E-01
TL.-208 3.88E-01 8.77E-02 4 _59E-0Q2
U-235 Not Detected @ --------- 1.78E-01
TE-231 Not Detected @ -------.. 1.97E+00
PA-231 Not Detected @ --------- 1.07E+00
TH-227 Not Detected @ --------- 2.45E-01
RA-223 Not Detected @ --------- 1.38E-01
RN-219 Not Detected W ---w---.. 2.76E-01
?8-211 Not Detected @ -------... 6.48E-01
TL-207 Not Detected @ --«--a--- 1.06E+Q1
AM-241 Not Detected @ --------- 3.90E-01
BPU-23¢ Not Detected @ --------- 3.25E+02
NP-237 Not Detected @ --------- 2.77E-01
SA-233 Not Detected @ --------.- 4 22E-02
TH-229 Not Detected @ ------.--.. 2.15E-01




(Summary Report] - Sample ID: 60083605
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 2.21E-02
BA-133 Not Detected @ --------- 4.48E-02
BE-7 Not Detected  --------- 1.7SE701
CD-109 Not Detected  --------- 6.41E-01
CD-115 Not Detected @ --------- 7.14E-02
CE-139% Not Detected --------- 2.18E-(02
CE-141 Not Detected  --------- 4.07E-02
CE-144 Not Detected @ -=-------- 1.75E-01
CD-%56 Not Detected  --------- 2.61E-02
C0o-57 Not Detected @ --------- 2.37E-02
CD-58 Not Detected  ------=--- 2.36E-02
Co-60 Not Detected  --------- 2.79E-02
CR-51 Not Detected  =-~-------- 1.72E-01
£S8-134 Not Detected @ ---=------ 3.62E-02
C8-137 Not Detected @ --------- 2.51E-02
EU-152 Not Detected @ --------- 1.82E-01
EU-154 Not Detected @ --------- 1.32E-01
EU-155 Not Detected @ --------- 1.03E-01
FE-59 Not Detected  --------- 5.77E-02
GD-153 Not Detected @ --------- 8.33E-02
EG-203 Not Detected  --------- 2.16E-02
I-131 Not Detected @ --------- 2.258E-02
IR-192 Not Detected @ --------- 2.04E-02
X-40 1.52E+01 2.16E+00 1.87E-01
MN-52 Not Detected @ --------- 2.74E-02
MN-54 F—FoE—G2 S-o-9R—54 1.52E-02 A~
MO-69 Not Detected @ --------- 2.62E-01
NA-22 Not Detected  --------- 3.18E-02
NA-24 Not Detected  --------- 1.17E-01
NR-985 Not Detected @ --------- 1.4%E-01
ND-147 Not Detected @ --------- 1.50E-01
NI-&7 Not Detected  --------- 6.39E-02
RU-1023 Not Detected  --------- 2.07E-02
RU-106 Not Detected  --------- 2.09E-01
SR-122 Not Detected @ --------- 4,23E-02
SE-124 Not Detected @ --------- 2.35BE-02
SB-125 Not Detected  --------- £.28E-02
SR-85 Not Detected @ --------- 2.72E-02
TA-182 Net Detected @ --------- 1.19E-01
Th-183 Not Detected @ --------- 4,07E-01
TC-99m Not Detected  --------- 1.06E+00
TL-201 Not Detected @ --------- 1.58E-01
XE-133 Not Detected @ ---=------ 1.39E-01
Y-88 Not Detected @ --------- 2.07E-02
ZN-§5 Not Detected  --------- 7.97E-02
ZR-85 Not Detected  -=----~--- 4 .31E-02

s .«:.L
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 6-06-96 12:22:17 AM *

*********T****************T**********************************************
T ;i *
* Analyzed by: S.B. Share b ["" lcﬁb Reviewed by: g/:’/’f *

LA AR RS LA SRR SRS SRE R R L LR L R R R R R R U e A A, Fhkhkhkkrtrrrrhkthkrda

Customer YOUNG/BISWELL (7585/SMO)
Customer Sample ID 029540-01
Lab Sample ID 60083606

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity 810.000 gram
Sample Date/Time 6-04-96 1:30:00 PM
Acquire Start Date/Time 6-05-96 10:39:35 PM
Detector Name LARDZ2
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
t*********************t*******************t**************************i***
Nuclide Activity 2-sigma MDZ
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ------«--- 2.76E+00
TH-234 8.05E-01 3.06E-01 4 .90E-01
RA-226 1.07E+00 £.82E-01 4.85E-01
PB-214 5.36E-01 8.60E-02 3.77E-02
BI-214 5.1BE-01 1.00E-01 3.51E-02
TH-232 4 ,98E-01 2.51E-01 1.17E-01
RA-228 4 ,.99E-01 1.73E-01 1.21E-01
AC-228 5.76E-01 1.52E-01 7.00E-02
TH-228 4 .58E-01 1.78E-01 3.85E-01
RA-224 5.25E-01 1.71E-01 7.29E-02
bp-212 5.66E-01 1.05E-01 3.45E-02
BI-2iz 7.20E-01 4 _41E-01 2.38BE-Q1
TL-208 4 86E-01 1.05E-01 4.985-02
U-235 Not Detected @ --------- 2.00E-01
TH-231 Not Detected @ --------- 2.24E+00
PA-231 Not Detected  -~------- 1.21E+00
TH-227 Not Detected @ --------- 2.92E-01
RA-223 Not Detected @ --------- 1.58E-01
RN-2189 Not Detected @ --------- 31.26E-01
BPB-211 Not Detected @ --------- 7.558E-01
TL-207 Not Detected @ ------.__ 1.15E+01
AM-241 Not Detected @ --------- 4.45E-01
PU-239 Not Detected @ --------- 3.69E+02
NP-237 Not Detected W --------. 2.33E-01
PA-233 Not Detected @ --------. 4 ,87E-02
TH-228 Not Detected  ------._.. 2.37E-021




(Summary Report] - Sample ID: 60083606

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 2.53E-02
BAa-133 ot Detected @ ---=-=----- 5.13E-02
BE-7 Not Detected  --------- 2.08E-01
CDh-109 Not Detected @ --------- 8.02E-01
CD-115 Not Detected @ -=-=------- 7.92E-02
CE-139% Not Detected  --=------- 2.53E-02
CE-141 Not Detected @ --------- 4.62E-02
CE-144 Not Detected  -----=-=--- 2.00E-01
CO-56 Not Detected  ----==-=--- 2.06E-02
Co-57 Not Detected  --------- 2.67E-02
CC-58 Not Detected @ ---=--=---- 2.68E-02
C0-60 Not Detected @ ------=--- 2.98E-02
CR-51 Not Detected @ --------- 1.95E-01
CS5-134 Not Detected  ----=----- 4 .27E-02
C§-137 Not Detected  --------- 2.84E-02
EU-152 Not Detected  --=------ 2.13E-01
EU-154 Not Detected  --------- 1.53E-01
EU-155 Not Detected @ -+-«----- 1.18E-01
FE-59 Not Defected @ --------- 6.43E-02
GD-153 Not Detected @ --------- §.15E-02
HG-203 Not Detected  -----==--- 2.42E-02
I-131 Not Detected @ --------- 2.70E-02
IR-192 Not Detected @ -=-------- 2.31E-02
K-40 1.63E+01 2.33E+00 2.158E-01
MN-52 Not Detected  ----=----- 2.83E-02
MN-54 e e = 1

MO-89 Not Detected  ---=-=-=---- 2

NA-22 Not Detected  ~-------- 3.62E-02
NA-24 Not Detected @ --------- 1.50E-01
NB-95 Not Detected @ --------- 1.76E-01
ND-147 Not Detected  --------- 1.78E-01 __
NI-57 S—a3E--0F b ST 2 4 15E-Q24+
RU-103 Not Detected  --------- 2.27E-02
RU-106 Not Detected @ --------- 2.25E-01
SB-122 Not Detected  ---=------ 4 ,88E-02
SB-124 Not Detected  --------- 2.76E-02
8§B-125 Not Detected @ ---=------ 7.05E-02
SR-B5 Not Detected @ -=-=------ 3.03E-02
TA-182 Not Detected @ --------- 1.24E-01
TA-183 Not Detected @ --------- 4 _65E-01
TC-99m Not Detected @ --------- 1.14E+00
TL-201 Not Detected @ --------- 1.75E-01
XE-133 Not Detected @ --------- 1.58E-01
Y-88 Not Detected --------- 2.23E-02
ZN-65 Not Detected ™ --------- 8.11E-02
ZR-85 Not Detected @ -----=-=--- 4 ,.9QE-02

51E-02 ,/,;—,/,72/’5-:0 7/‘,/;:
.88E-01
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***********************************************************************r'

o Sandia National Laboratories x
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 6-06-96 2:06:42 AM *

t*********************************************************************tr!
*

x
* Analyzed by: S B Thouiow € u )‘l(o Reviewed by: c"/e’ //‘( *
(eSS A RS R LSS LsS R R AR sl R AR R a R R R TR R R R L TR LEE S S S S R AL R R L LR T TR

Customer : YOUNG/BISWELL (7585/SMO)
Customer Sample ID 029941-01
Lab Sample ID 60083607

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

574.000 gram

Sample Date/Time 6-04-96 3:15:00 PM
Acquire Start Date/Time 6-06-96 12:24:01 AM
Detector Name LABQO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
***t****t********t*t**tt**t*i********t*********************************t*

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Neot Detected  --------- 2.34E+00
TH-234 6.20E-01 2.57E-01 3.72E-01
RA-226 9.50E-01 7.30E-01 3.88E-01
PB-214 4 ,68E-01 8.67E-02 3.08E-02
2I-214 4.17E-01 8.04E-02 3.07E-02
TH-232 4 . 22E-01 2.10E-01 9.28E-02
RA-228 4.13E-01 1.34E-01 1.06E-01
AC-228 4.18E-01 1.03E-01 5.62E-02
TH-228 3.35E-01 1.40E-01 3.36E-01
RA-224 4 62E-01 1.78E-01 4 78E-02
PR-212 4.53E-01 7.15E-02 2.65E-02
BI-212 4 .59E-01 2.21E-01 2.04E-01
TL-208 4 ,35E-01 9,70E-02 4_51E-02
U-235 Not Detected @ --------- 1.65E-01
TH-231 Not Detected @ ---+----- 1.94E+00
PA-231 Not Detected @ --------- 9.83E-01
TH-227 Not Detected @ --------- 2.41E-01
RA-223 Not Detected @ --------- 1.38E-01
RN-219 Not Detected @ --------. 2.68E-01
PE-211 Not Detected @ --------- 6.23E-01
TL-2Q07 Not Detected @ --------- 9 _.42E+00
AM-241 Not Detected @ -~-------- 3.77E-01
PU-238 Not Detected @ -----u--- 3.22E+02
Np-237 Not Detected @ --------- 1.74E-Q1
PA-233 Not Detected @ ----=----- 4.16E-02
TH-22% Not Detected @ ---------

2.06E-01




{Summary Report] - Sample ID: 60083607

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
AG-1i0m Not Detected @ --------- 1.93E-02
SA-133 Not Detected  ----=----- 4.30E-02
BE-7 Not Detected @ --=-===--- 1.68E-01
CD-109 Not Detected @ -~=------- 5.99E-01
CD-115 Not Detected @ --------- 6.60E-02
CE-139 Not Detected  --------- 2.07E-02
CE-141 Not Detected @ ----==---- 3.78E-02
CE-144 Not Detected  --------- 1.72E-01
CO-56 Not Detected  --------- 1.60E-02
CO-57 Not Detected  --------- 2.31E-02
CO-58 Not Detected  --------- 2.17E-02
CO-60 Not Detected  ----=-=~--- 2.68E-02
CR-51 Not Detected  --------- 1.67E-01
CS-134 Not Detected @ --------- 3.53E-02
£s-137 Not Detected @ -----==---=- 2.27E-02
EU-152 Not Detected  =--=--=-==«-- 1.67E-01
EU-154 Not Detected @ --------- 1.24E-01
EU-155 Not Detected — --------- 9.96E-02
FE-S9 Not Detected @ =--~------- 5.16E-02
GD-153 Not Detected @ --------- 7.93E-02
HG-203 Not Detected @ --=------ 2.01E-02
I-131 Not Detected @ --------- 2.11E-02
IR-192 Not Detected  --------- 1.97E-02
K-40 1.28E+01 1.85E+00 1.74E-01
MN-52 Not Detected @ --------- 2.42E-02
MN-54 Not Detected  --------- 2.38E-02
MO-99 Not Detected @ --------- 2.45E-01
NA-22 Not Detected  --------- 2.84E-02
NA-24 Not Detected @ --------- 1.11E-01
NE-385 Not Detected @ --------- 1.45E8-01
ND-147 Not Detected @ --------- 1.43E-01 ,l
NI-57 b SE—G 2 g 3.44E-Q02 ¥
RU-103 Not Detected @ --------- 1.95E-02
RU-106 Not Detected @ --------- 1.96E-01
SB-122 Not Detected @ --------- 3.98E-02
SB-124 Not Detected  --------- 2.23E-02
SB-125 Not Detected @ --------- 5.80E-02
SR-85 Not Detected @ --------- 2.47E-02
TA-182 Not Detected @ --------- 1.08BE-01
TA-183 Not Detected @ --------- 3.92E-01
TC-99m Not Detected --------- 9.44E-01
TL-201 Not Detected  --------- 1.54E-02
XE-133 Not Detected @ --------- 1.36E-01
Y-88 Not Detected @ --=------- 1.89E-02
ZN-65 Not Detected @ -=~-=------ 7.08E-02
ZR-95 Not Detected  --------- 4,00E-02

/_;'Eé7 c’-’/;-‘/; {




**t*#************t***t**************i**************************t*********

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 6-06-96 3:50:32 aM *

**i****************t*********************************t*******************

N - //{/5 ¢ :

* Analyzed by:‘3-13-2jﬂ375~ “"‘F‘b Reviewed by:
khkAkxdkkdkhkrrtthrrhitr

e A RS SRS SR Rttt dl sl sl s R R A e TR L R R TR LT

Customer YOUNG/BISWELL (7585/SMO)
Customer Sample ID 029554-01
Lab Sample ID 60083608

Sample Description

: MARINELLI LIQUID SAMPLE
Sample Quantity :

500.000 mL

Sample Date/Time 6-04-96  3:42:00 PM
Acguire Start Date/Time 6-06-96 2:08:38 AM
Detector Name LABOZ2

Elapsed Live/Real Time 6000 / 6001 seconds

Comments:
**********tt*******************t*****************ft***************t******

Nuclide Activity 2-sigma MDA

Name (pCi/mL ) Error (pCi/mL )
UG-238 Not Detected  --------- 1.64E+00
TE-2324 Not Detected @ --------- 3.812-01
Ra-226 Not Detected @ --------- 4 .7C0E-01
PR-214 Not Detected @ --------- 3.85E-02
EI-214 Not Detected @ --------- 4.51E-02
TH-232 Neot Detected @ -v------- 1.22E-01
RA-228 Not Detected @ --------- 1.17E-01
AC-228 Not Detected @ --------- 7.658E-02
TE-228 Not Detected @ --------- 4 ,36E-01
RA-224 Not Detected @ ----=----- 5.30E-02
pR-212 Not Detected @ --------- 3.35E-02
ET1-212 Not Detected @ --------- 2,.8%E-01
TL-208 Not Detected @ --------- 5.76E-02
U-235 Not Detected @ -~-------- 1.41E-01
TE-231 Not Detected  ----«---- 1.26E+00
PA-231 Not Detected @ --------. 9.05E-01
TH-227 Not Detected @ --------- 1.32E-01
RA-223 Not Detected @ ----=---- S.12E-02
RN-219 Not Detected @ --------- 2.31E-01
P5-211 Not Detected @ --------- 5.22E-01
TL-207 Not Detected @ ~-------- 8.27E+00
AM-241 Not Detected @ --------- 2.90E-01
PU-239 Not Detected @ --------- 2.67E+02
NpP-237 Not Detected W --------- 1.698-01
PA-233 Not Detected @ ~«------- 3.79E-02
TH-229 Not Detected @ --------- 1.66E-01




[Summary Report] - Sample ID: : 60083608

Nuclide Activity 2-sigma - MDA
Name (pCi/mL ) Error (pCi/mL )
AG-110m Not Detected @ ----+----- 2.07E-02
BA-133 Not Detected @ --------- 2.42E-02
BE-7 Not Detected = ---=-=-=--- 1.48E-01
CD-109 Not Detected @ --------- 5.74E-01
CD-115 Not Detected @ --------- 4, 72E-02
CB-139 Not Detected @ --------- 1.76E-02
CE-141 Not Detected @ --------- 3.16E-02
CE-144 Not Detected @ --=--=----- 1.46E-01
CO0-56 Not Detected  ---------=- 2.83E-02
C0-57 Not Detected @ --------- 1.8%E-02
CC-58 Not Detected = --------- 1.89E-02
CO-60 Not Detected @ --------- 2.19E-02
CR-51 Not Detected @ --------- 1.49E-01
CS-134 Not Detected @ --------- 2.21E-02
CS-137 Not Detected @ ---v----- 2.18E-02
EUJ-152 Not Detected @ --------- 1.85E-01
EUJ-154 Not Detected @ --------- 9.16E-02
EU-185 Not Detected @ --------- 8.22E-02
FE-59 Not Detected  --------- 3.88E-02
GD-153 Not Detected @ ----=----- 6.44E-02
HG-203 L3~ AL FEARGS 8 .85E-03£
I-131 Not Detected  ---=-=~---- 1.86E-02
IR-192 Not Detected @ --------- 1.77E-02
X-40 Not Detected  --------- 3.04E-01
MN-52 Not Detected @ ----==---- 2.32E-02
MN-54 Not Detected  --------- 2.14E-02
MO-99 Not Detected @ --------- 2.12E-01
NA-22 Not Detected @ --------- 2.13E-02
NA-24 Not Detected  --------- 1.21E-01
NB-95 Not Detected @ --------- 8.08E-02
ND-147 Not Detected  ---~------ 1.23E-01
NI-57 Not Detected @ --------- 6.56E-02
RU-103 Not Detected @ --------- 1.84E-02
RU-106 Not Detected  --------- 1.84E-01
8B-122 Not Detected  --------- 3.58E-02
SB-124 Not Detected @ --------- 2.22E-02
SB-125 Not Detected @ --------- 5.18E-02
SR-B& Not Detected  --------- 2.80E-02
TA-182 Not Detected @ -~-------- 7.23E-02
TA-183 Not Detected  -=--==-=-- 3.06E-01 T
TC-99m 4-68EOF L FOT 03 7.46E-01 /47 7
TL-201 Not Detected @ --------- 1.05E-01
XE-133 Not Detected @ --------- 9.15E-02
Y-88 Not Dertected @ --------- 3.00E-02
ZN-65 Not Detected @ --------- 4 _33E-02
ZR-85 Not Detected  --=------- 3.34E-02
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* - Sandia Natiomal Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 6-06-96 6:41:11 AM *

******t***********************************************i******************
*

*
- < 2 - , /

* Analyzed by: > -D. Sheite b 4% Reviewed by *// *
*i****t********************************************* ¥ d Xk k **********

. Customer YOUNG/BISWELL (7585/SMO}
Customer Sample ID 0298955-01
Lab Sample ID 60083609

Sample Description MARINELLI LIQUID SAMPLE

Sample Quantity 500.000 mL

Sample Date/Time 6-04-96 3:42:00 PM
Acquire Start Date/Time 6-06-96 3:52:14 AM
Detector Name LABO2

Elapsed Live/Real Time 6000 / 6001 seconds

- Comments:

***i***i*********************************************************t*******

Nuclide Activity 2-sigma MDA

Name (pCi/mL Error (pCi/mL )
G-238 Not Detected @ --------- 1.74E+00
TH-234 Not Detected @ ----w---- 4 .00E-01
RA-22¢ Not Detected @ --------- 4 57E-01
PB-2124 Not Detected @ --------- 4.22E-02
BI-212 Not Detected  -~-------- 4.91E-02
TH-232 Not Detected @ ---w----- 1.32E-01
RA-228 Not Detected @ --------- 1.40E-01
AC-228 Not Detected @ --------- 7.91E-02
TH-228 Not Detected @ -----=---- 4 22E-01
RA-224 Not Detected = --------- 1.07E-01
PB-212 Not Detected @ --------- 3.24E-02
BI-212 Not Detected @ --------- 2.98E-01
TL-208 Not Detected @ --------- 6.08E-02
J-235 Not Detected @ --------- 1.47E-01
TH-231 Not Detected @ --------- 1.34E+00
PA-231 Not Detecred @ --------- 9.48E-01
TH-227 Not Detected @ --------- 1.35E-01
RA-223 Not Detected @ --------. 9.53E-02
RN-219 Not Detected @ --------- 2.48E-01
PB-211 Not Detected @ -~-------- 5.63E-01
TL-207 Not Detected @ --------- 9.50E+00
AM-241 Not Detected = --------. 3.21E-01
PU-239 Not Detected @ --------. 2.55E+02
NP-237 Not Detected W -------.. 1.78E-01
PA-233 Not Detected @ --------- 3.B1lE-0Q2
TH-229 Not Detected @ ----w-_-_-. 1.58E-01




[Summary Report]

Nuclide
Name

Activity
(pCi/mL )

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

2-sigma

60083609

1.88E-02
2.45E-02
1.70E-01
5.97E-01
5.36E-02
1.81E-02
3.28E-02
1.41E-01
2.74E-02
2.04E-02
2.10E-02
2.40E-02
1.46E-01
2.37E-02
2.25E-02
1.88E-01
5.85E-02
7.83E-02
4 Q09E-02
6.55E-02
1.83E-02
1.92E-02
1.80E-02
3.20E-01
2.99E-02
2.00E-02
2.35E-01
2.32E-02
1.30E-01
8.24E-02
1.33E-01
6&.12E-02
2.02E-02
2.13E-01
3.96E-02
2.29E-02
S.07E-02
2.90E-02
7.23B-02
3.40E-01
1.23E+00
1.08E-01
§.93E-02
2.42E-02
4.62E-02
3.48E-02




****************************t***************************ittt***********t*

* Sandia Natiomal Laboratories x
* Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
* 6-06-96 6:56:15 AM *

*************************************************t***********************
* ] N ) *
* Analyzed by: S 3. b e~ L"’U [+ o Reviewed by: £/¢/5¢ *
kT T rrrrddrhkrrrrhhrrrrrrrrtrhrrrrrdrdrrrrrrrdr bt d ****f*************
YOUNG/BISWELL (7585/8MO)

LABR CONTROL SAMPLE USING CGi34

60083610

Custcomer
Customer Sample ID
Lab Sample ID

Sample Description

: MIXED GAMMA STANDARD CG134
Sample Quantity :

17000 Each

Sample Date/Time 11-01-90 12:00:00 BM
Acquire Start Date/Time 6-06-96 6:44:12 AM
Detector Name LABRO2

Elapsed Live/Real Time 600 / €06 seconds

Comments:
**t**t*************i*****************i********************t**************

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected @ --------- 2.34E+04
TH-234 Not Detected @ --------- 4 . 75E-03
RA-226 Not Detected @ --------- 6.29E+03
PB-214 Not Detected  --------- 6.35E+02
BI-214 Not Detected @ --=--=---2- 5.99E+02
TH-232 Not Detected @ ---~------ 2.02E+03
RA-228 Not Detected @ --------- 2.85E+03
AC-228 Not Detected @ --------. 1.64E+03
TH-228 Not Detected @ --------- 4 97E+(04
RA-224 Not. Detected @ ----~----- 1.96E+03
PE-212 Not Detected W -------w- 3.71E+03
BI-212 Not Detected @ --------- 3.39E+04
TL-208 Not Detected @ ------.-- 7.04E+Q3
U-235 Not Detected W --------- 1.81E+03
TH-231 Not Detected @ --~------ 1.78E+04
PA-231 Not Detected @ -~---=~---- 1.39E+04
TE-227 Not Detected @ --------- 2.35E+03
RA-223 Not Detected @ --------- 1.00E+26
RN-219 Not Detected @ --------- 5.28E+03
PB-211 Not Detected @ --------- 1.19E+04
TL-207 Not Detected @ ---w----- 2.17E+05
AM-241 8.83E+04 1.60E+04 3.77E+03
PU-238 Not Detected @ --------- 3.36E+06
NP-237 Not Detected @ --------- 2.60E+023
PA-233 Not Detected @ --------- 5.87E+02
TH-22% Not Detected @ ----ec-cu-. 2

.13E+03



[Summary Report] - Sample ID: 60083610

Nuclide Activity 2-sigma MDA

Name (pCi/Each) Error {pCi/Each)
AG-110m Not Detected --------- 4 . 40E+085
BA-133 Neot Detected @ -----=---- 5.52E+02
RE-7 Not Detected  --------- 1.12E+15
Ch-109 3.72E+05 2.40E+05 1.34E+05
CDh-115 Not Detected  -------~--- 1.00E+26
CE-139 Not Detected @ --------- 6.96E+06
CE-141 Not Detected  --=------- 3.46E+21
CE-144 Not Detected  --~=------- 2.66E+05
C0-56 Not Detected  --------- 3.66E+10
CG-587 Not Detected @ --------- 4.62E+04
C0O-58 Not Detected  --==----- 1.67E+11
CO-60 7.37E+04 9.81E+03 3.27E+02
CR-51 Not Detected @ ---=------ 1.00E+26
CS-134 Not Detected  =-====---- 1.8%E+03
Cs-137 6.64E+04 8.65E+03 2.65E+02
EU-152 Not Detected  --------- 3.35E+03
EU-154 Not Detected  --------- 2.27E+03
EU-185% Not Detected @ ----+=---- 2.42E+03
FE-59 Not Detected @ -=------- 5.61E+1¢6
GD-1E3 Not Derected  --------- 2 .89E+05
EE-203 Not Detected @ ------=-- 4,.13E+15
I-131 Not Detected  -----~--- 1.00E+26
ITR-192 Not Detected @ ------=-- 5.87E+10
K-40 Not Detected @ +=-=-=-=-=--- 1.68E+03
MN-52 Not Detected @ --------- 1.00E+26
MN-54 Not Detected  ----=----- 3.39E+04
MO-99 Not Detected @ --------- 1.00E+26
NA-22 Not Detected @ -=---=----- S5.46E+02
NA-24 Not Detected @ --------- 1.00E+26
NE-95 Not Detected @ --------- 1.00E+26
ND-147 Not Detected @ --------- 1.00E+26
NI-57 Not Detected @ --------- 1.00E+26
®rU-103 Not Detected  --------- 1.52E+18
RU-10¢ Not Detected @ -----=---- 1.36E+05
SB-122 Not Detected = ---=---=-=-- 1.00E+2¢
SB-124 Not Detected @ --------- 4, 84E+12
SE-125 Not Detected @ --------- 4 .31E+03
SR-85 Not Detected  --------- 1.05E+12
TA-182 Not Detected @ --------- 2 .85E+08
TA-183 Not Detected @ -=~------- 1.00E+26
TC-S9m Not Detected @ --------- 1.00E+26
TL-201 Not Detected  -----=---- 1.00E+26
XE-133 Not Detected @ ----=----- 1.00E+26
Y-88 Not Detected  --------- 1.14E+08
ZN-65 Not Detected  --<------- 3.07E+05
ZR-85 Not Detected  --------- 2.39E+12




t*************************************************************t*******t***

r Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program
* Quality Assurance Report

*
4
*

t***t*******************************t*********t***************************

* Report Date ~

. QA File : C:\GENIEPC\CAMFTLES\LCS2.QAF
s Analyst : PCD
- Sample ID : 60083610

LY T T TR I

Sample Quantity :
Sample Date : 1
Measurement Date

Elapsed Live Time
Rlapsed Real Time

Parameter Mean

AM-241 Activity  9.289E
CS-137 Activity  6.844E
CO-60 Activity 7.497E

Flags Key: LU = Bounda
SD = Sample
UD = User
BS =

6-06-96 6:56:46 AM

1.00 Each
1-01-90 12:00:00 PM
6-06-96 §£:44:12 AM

600 seconds
606 seconds

-02 3.5931E-03
-02 2.010E-03
-02 1.552E-03

ry Test
Driven N-Sigma Test
Driven N-Sigma Test

Measurement Bias Test

Reviewed by: //,/i:;l' é//}//; ‘

8.826E-02
6.645E-02

7.350E-02 <

{Ab
(In
{(In
{(In

4

Above ,
Investigate,
Investigate,
Investigate,

Be
Ac
Ac
Ac

[ [ T

Below )
Action)
Action)
Action)
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T Sandia National Laboratories x
* Radiation Protection Sample Diagnostics Program +
* Quality Assurance Report -

rt***f***********tt**t*r****t*tt****t**tt**t**frttf*t*t**tttt*t***t**t,,,,

Report Date ~ : 6-06-96 6:56:46 AM
QA File : C:\GENIEPC\CAMFILES\LCSZ2.QAF.
- Analyst : FCD

Sample ID : 60083610

Sample Quantity : 1.00 Each

Sample Date : 11-01-90 12:00:00 PM

Measurement Date : 6-06-96 6:44:12 AM

Elapsed Live Time : 600 seconds

Blapsed Real Time : 606 seconds

Parameter Mean 18 Error New Value < LU : SD : UD .

AM-2431 Activity  9.289E-02 3.931E-03 8.B26E-02

C8-137 Activity 6.844E-02 2.010E-03 6.645E-02

CO-60 Activity 7.497E-02 1.552E-03 7.350E-02 <«

Plags Key: LU = Boundary Test (Ab =. Above , Be = Belo
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Acti
UD = User Driven N-Sigma Test (In = Investigate, Ac = Acti
BS = Measurement Bias Test (In = Investigate, Ac = Acti

Reviewed by: ////j;2’ 47/}/¢ ¢
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SMO ANALYTICAL DATA ROUTING FORM

Project Name: S | TE | 09 -Raf) NGS Ca.se Number: 3 622 .4 00

SNL Task Leader; & 9.0 Z Pourn @,

SMO Project Coordinator: <AL

Org/Mail Stop: 7S RS /1Y 9_

Sample Ship Date: _(» ZS-Z?{:

ARCOC Lab

DSTS 4= FHR

(532K 77/3

Date Results Received:

Preliminary: Final:

D /S /7L
LD 83K

L0834

(ol la]9 0 /A/é/%

Corrections Requested From Laboratory: Requestor:
Date Corrections Recetved:
Date Assigned to
SMO Reviewer: Reviewer:
Date Review
Complete: Signature:
Date of Preliminary Person
Notification: Notified:
Date of Final / ) Transrnirtcej
Transmittal: é /{ 8 ?L To: { Oumé‘l
Transmitted By: __[ %[) - Filed In

0 Record Cen_ter:“%L_,
Comments:
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(F) sandia National Laboratories

Operaiad lor the U5 Depanmaent of Enemy by
Sandla Corparation

Albuguerque, NM 871851093

ws. June 6, 1996
* D.I. MecLaughlin, MS-0871 (7576)

- L

berts, MS-1093 (7714)

sublect COC: 05339: Sample Number: 029938-01

The reference samples muy be sent to General Engineering Laboratory without
violating their Materials License with the State of South Carolina, License
Number 13.

If you have any questions please coniucl me at 844-1903.
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SMO ANALYTICAL DATA ROUTING FORM

Project Name: S | TE | 05 - £0¢] NES Ca-..se Number: 3 6=2.4 00

SNL Task Leader: § [_‘Ig) ! DI NETXNAN Org/Mail Stop:?Sr%S_"/ Y 2

SMO Project Coordinator: <4< W\ Sample Ship Date: _(» /S~ Z‘?t
6/SHz g
ARCOC Lab Lab ID
05359 45 THR (BB RIS

(533% 77/ 600 834

Date Results Received:
Preliminary: Final: (19 / la / 9 (g // [’/é,/ ‘?é
Corrections Requested From Laboratory: Requestor:

Date Corrections Received:

Date Assigned to
SMO Reviewer: Reviewer:
Date Review
Complete: Signature:
Date of Preliminary Person
Notification: Notified:
Date of Final ] Transmitte
Transmittal: /0 /{8/?,6 To: f?OLU&L@.z
Transmitted By: [ )f) Filed In
d- 0 Record Center: ,Q. 0 7
Comments:
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() sendta Ntionai Laboratories

Opemated lor the U.S. Cepanment ot Energy by
Sandla Corporation

Albuquerque, NM B7185-1093
as: June 6, 1996

® D.L. McLaughlin, MS-0871 (7576)

o ﬂ/‘

™" K.A. Roberts, MS-1093 (7714)

et COC: 05339: Sample Number: 029938-01

The reference samples muy be sent to General Engineering Laboratory without

violating their Materials License with the State of South Caroling, License
Number 13.

If you have any questions please contucl me at 844-1903.
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9 QL™ K;nu».,§Z£§¢Qa_">_cbciﬁg?>ﬁj = LT
*f?**t********************i’*f**t****“*******i‘****t************‘tt**********
x Sandia National Laboratories *
* Radiation Protaction Sample Diagnostics Program ([869 Laboratory] *
* 6-05-%96 6:09:59 PM *

ttt******t*********************************t****************t************
* +

* Analyzed by:5;73 Z]éafﬁ,"/&‘iﬁr Reviswed by: 4/2/?( *

RS SR R RS R R R S s e Tk ki e®

Customer : M.YQUNG/D.BISWELL (7585/5SMd)
Customer Sample ID 029938-01
Lab Sample ID 60083501

Sample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

748.000 gram

Sample Date/Time 6-04-96 10:45:00 AM
Acquire Start Date/Time 6-05-96 4:22:59 PM
Detector Name LABO4

Elapsed Live/Real Time 6000 / 6003 seconds

Comments: ’
*t************************tt*t*t*****************t*********************t*

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error {pCi/gram)
G-238 Not Detected @ --------- §.86E-01
TH-234 Not Detected W --------- 3.26E-01
RA-226 1.52E+00 1.12E+00 3.95E-01
PR-214 5.¢1E-01 1.11E-01 3.33E-02
5I-214 5.51E-01 1.27E-01 3.58E-02
TH-232 £.48E-01 3.58E-01 1.02E-01
RA-228 5.47E-01 1.66E-01 1.05E-01
AC-228 Not Detected W --------- 1.48E-01
TH-228 Not Detected  ---~----- 4 . 23E-01
RA-224 7.0BE-01 2.23E-01 6.70E-02
DR-212 5.15E-01 1.25E-01 3.70E-02
BI-212 Not Detected @ --------- 3.70E-01
TI,-208 5.48E-01 1.897E-01 5.12%5-02
U-235 Not Detected @ --------- 1.06E-01
TE-231 Not Detected @ --------- 9.84E-01
DA-231 Not Detected  ---we---- 7.72E-01
TH-227 Not Detected W --------- 1.04E-01
RA-223 Not Detected  ------.-- 7.58E-02
RN-219 Not Detected W --------. 2.11E-01
PR-211 Not Detected @ --------- 4 .80E-01
TL-207 Not Detected @ --------- 8.81E+00
AM-241 Not Detected @ --------- 1.00E-01
BU-239 Not Detected @ --------- 2.13E+02
NP-237 Not Detected @ --------- 1.535-01
DA-233 Not Detected @ --------- 3.08E-02
TH-229 Not Detected W -~-------- 1.16E-01




[Summary Report] - Sample ID: 60083501

Nuclide Activity 2-sigma - MDA
Name {pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ =-=-=------- 1.89E-02
BA-133 Not Detected = ----=-=-- 2.10E-02
BE-7 Not Detected --------~- 1.38E-01
CD-108 Not Detected @ --------- 5.23E-01
Ch-115 Not Detected @ ---=-=---- 5.50E-02
CE-139 Not Detected  -=--=------ 1.40E-02
CE-141 Not Detected @ --------- 2.52E-02
CE-144 Not Detected @ --------- 1.07E-01
CO-56 Not Detected @ =-~------- 1.95E-02
C0-57 Not Detected @ --------- 1.40E-02
CO-58 Not Detected @ --------- 1.80E-02
C0-60 Not Detected @ --------- 2.40E-02
CR-51 Not Detected @ --------- 1.24E-01
C5-134 Not Detected  --------- 1.77E-02
CS-137 Not Detected @ --------- 2.51E-02
EU-152 Not Detected  ---=------ 1.37E-01
EU-152 Noct Detected @ --------- 8 .20E-02
EU- Not Detected @ --------- 5.66E-02
FE- Not Detected @ --------- 4.41E-02
GD-153 Not Detected @ ----=--=-- 4,25%E-02
HG-203 Not Detected  --------- 1.66E-02
I-131 Not Detected  --------- 1.608-02
IR-192 Not Detected @ ----=----- 1.46E-02
K-40 1.42E+01 2.10E+00 1.80E-01
MN-54 Not Detected @ --------- 2.22E-02
MQO-99 Neot Detected --------- 2.19E-01
NA-22 Not Detected @ ----===--- 2.65E-02
NA-24 Not Detected @ --------- 7.84E-02
NB-95 Not Detected @ ----==~--- 6.02E-02
ND-147 Not Detected @ --------- 1.21E-01
NI-57 Not Detected @ --------- 6.08BE-02
RU-103 Not Detected @ --------- 1.60E-02
RU-106 Not Detected @ --------- 1.87E-01
SB8-122 Not Detected @ ---------~ 3.21%-02
SRB- Not Detected @ --------- 1.82E-02
SB-125 Not Detected W --=----=~=-- 4,80E-02
SR-85 Not Detected @ --------- 2.08E-02
TA-182 Not Detected  --------- 1.12E-01
TA-183 Not Detected @ ------=--- 1.01E-01
TC-98m Not Detected @ --------- 4 . 03E-01
TL-201 Not Detected  --------- €.20E-02
XE-133 Not Detected @ --------- 4 .97E-02
Y-88 Not Detected @ --------- 1.88E-02
ZN-65 Not Detected @ --------- 5.39E-02
ZR-85 Not Detected  --------- 3.72E-02




******************t***r**************************t***********************

* Sandia National Laboratories *
* Radiation Protaction Sample Diagnostics Program [8695 Laboratory) *
* 5-06-95 6:58:55 AM *

*i********************!**************************************************

. e/{/f" ¢ .

* Analyzed by:S.B.Zéa 2o b /(' /7(., Reviewed by:
**********************t*********t******************** *hkkkkktthktkhrrrrtwn
Customer : M.YOUNG/D.BISWELL (7585/SMQ)

Customer Sample ID LAB CONTROL SAMPLE USING CG134

Lab Sample ID 60083502

Sample Description : MIXED GAMMA STANDARD CG134

Sample Quantity 1.000 Each

Sample Date/Time 11-01-50 12:00:00 PM
Acgquire Start Date/Time 6-06-96 6:46:53 AM
Detector Name LABO4

Elapsed Live/Real Time 600 / 607 seconds

Comments:
***********************************************t*******t*****************

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected W --------- 6.02E+03
TH-234 Not Detectsd @ --------- 1.97E+03
RA-226 Not Detectsd @ ----c-c---- 3.40E+03
FR-214 Not Detecktad @ --------- 4 . 51E+02
3I-214 Not Detectad @ --------- 4 .55E+02
TE-232 Not Detectsd @ --------- 1.41E+03
RA-228 Not Detectad  --------- 2.16E+03
AC-228 Not Detect=ad @ -----:1--. 1.21E+03
TH-228 Not Detect=sd @ --------- 3.38E+04
RA-224 Not Detected @ -~-------- 1.31E+03
p3-212 Not Detectesd @ --------- 2.46E+03
31-212 Not Detectzd  --------- 2.50E+04
TL-208 Not Detect=2d W --------- 4.83E+03
U-235 Not Detected @ --------- 9.19E+02
TH-231 Not Detected  --------.. 7.18E+03
PA-231 Not Detected @ ----~----- 9.12E+03
TH-227 Not Detectsd W --------- 1.312+03
RA-223 Not Detectad @ ------.-.- 1.00E+26
RN-219 Not Detectad W --------. 3.72E+03
PB-211 Not Detected  --------- B.37E+03
TL-207 Not Detectad  ------+--.. 1.59E+05
AM-241 8.86E+04 1.44E+(04 1.50E+03
PU-239 Not Detected  --------. 1.70E+086
NP-237 Not Detected W --------- 9.90E+02
DA-233 Not Detected @ ----.-.__. 3.9BE+02
TH-229 Not Detected @ --------. 9.02E+02




{Summary Report]} - Sample ID: 60083502

Nuclide Activity 2-sigma MDA

Name (pCi/Each) Error {pCi/Each)
AG-110m Not Detected @ ------=-=-- 1.63E+05
BA-133 Not Detected @ --------- 3.91E+02
BE-7 Not Detected  --------- 7.86E+14
CD-109 3_.58E+05 1.66E+05 8.16E+04
CD-115 Not Detected  -------=-- 1.00E+26
CE-139 Not Detected @ --------- 3.67E+06
CE-141 Not Detected @ --------- 1.77E+21
CE-144 Not Detected @ --------- 1.35E+05
CO-56 Not Detected @ --------- 2.51E+10
CO0-57 Not Detected @ ---=------ 2.27E+04
CO-58 Not Detected @ --------- 1.21E+11
C0-60 7.40E+04 S.82E+03 3.38E+02
CR-51 Not Detected @ --------- 1.00E+26
CS5-134 Not Detected @ --------- 1.29E+03
CS-137 6£.87E+04 9.36E+03 2.61E+02
EU-152 Not Detected  ---w=---=- 2.40E+03
¥EU-154 Not Detected @ --------- 1.67E+03
=U-155 Not Detected @ --------- 1.03E+023
FE-59 Not Detected  --------- 4 .15E+15
GD-153 Not Detected  -=--=-==-=-- 1.18E+05
HG-203 Not Detected @ -=-------- 2.87E+15
I-131 Not Detected @ ------=-=--= 1.0CE+26
IR-192 Not Detected @ --------- 4 ,02E+10
K-40 Not Detected  --------- 1.31E+03
MN-54 Not Detected - --------- 2.46E+04
MO-99 Not Detected @ --------- 1.00E+26
NA-22 Not Detected @ --------- 7.73E+02
Na-24 Not Detected @ --=-=-=-=--- 1.00E+26
NB-G5 Not Detected @ --------- 1.00E+26
ND-147 Not Detected @ --------- 1.00E+26
NI-57 Not Detected @ --------- 1.00E+26
RKU-103 Not Detected @ --------- 1.072+18
RU-106 Not Detected @ --------- 1.06E+05
53-122 Not Detected @ ---=-=-=-=~-- 1.00E+26
SR»-124 Not Detected @ --------- 3.29E+12
§3-125 Not Detected  --------- 3.10E+03
SR-85 Not Detected  ----=-=-=--- 7.20E+11
Th-182 Not Detftected @ --------- 1.95E+08
TA-183 Not Detected @ ---==--=--- 1.00E+25
TC-99m Not Detected  ----=~---- 1.00E+26
TL-201 Not Detected  ----=-=--- 1.00E+26
XE-133 Not Detected  ----=----- 1.00E+26
Y-88 Not Detected @ --------- 7.62E+07
ZN-65 Not Detected @ --------- 2.30E=+05
ZR-95 Not Detected --------- 1.68E+12




***i’**'i'***********t************tf*i**********************************t****

Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program

Quality Assurance Report
***********************************************_***************t*****tt*tt*

¥

*

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measurement Date

Elapsed Live Time
Elapsed Real Time

: Parameter

AM-241 Activity
CS-137 Activity

CO-60 Activity

Flags Key: LU
SD

BS

Reviewed by: -

g

6-06-56

C:\GENIEPC\CAMFILES\LCS4 .QAF

FCD
60083502
1.00
11-01-90
6-06-96
600
607

9.130E-02

6€.933E-02

7.454E-02

Boundary Test

Sample Driven N-Sigma Test
Driven N-Sigma Test

User

6:59:29 AM

Each
12:00:00 PM
6:46:53 AM
seconds
seconds

1.185E-03
4.500E-04

.807E-04

i

Measurement Bias Test

-

gyﬁc/?{

New Value < LU : 8D

8.862E-02 <«
6£.874E-02 <« Iy':

7.403E-02 <«

(Ab
(In
{In
(In

U I I |

e

Above , Be
Investigate, Ac
Investigate, Ac
Investigate, Ac

I I I

+*
*
*

Below )
Action)
Action)
Action)






********************i*********t********************************f*********

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 6-10-96 7:03:38 AM *
************************************t**************t*********************

*

* Analyzed by:
***********tt*i**
Customer

Customer Sample ID
Lab Sample ID

. - .
5//0/" ¢ Reviewed by:%&,//o/fb *
******************************* **********************
: M.YOUNG/D.BISWELL (7585/8M0O)
: LAB CONTROL SAMPLE USING CG134
60086104

Sample Description

: MIXED GAMMA STANDARD CG134

Sample Quantity 1.000 Each
Sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date/Time 6-10-96 6:51:35 AM
Detector Name LABQO2
Elapsed Live/Real Time 600 / 606 seconds
Comments:
i************t******************************i************************i***
Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected @ --------- 2.25E+04
TH-234 4 .81E+02 5.49E+02 1.99E+03
RA-226 Not Detected W --------. 6.47E+03
PB-214 Not Detected @ -------_-_ 6.30E+02
BI-Z214 Not Detected @ ~------.. 6£.08E+02
TH-232 Not Detected @ -------.. 2.03E+03
RA-228 Not Detected @ --------.- 2.77E+03
AC-228 Not Detected @ -«--ca-.. 1.62E+03
TH-228 Not Detected @ -----.--- 4 ,.96E+04
RA-224 Not Detected @ --------.. 1.15E+03
PB-212 Not Detected @ ------.__ 3.78E+03
BI-212 Not Detected W --------. 3.41E+04
TL-208 Not Detected W -------.. £.98E+03
J-235 Not Detected @ ------..-. 1.79E+03
TH-231 Not Detected @ ------.-- 1.77E+04
PA-231 Not Detected @ -------.. 1.38E+04
TH-227 Not Detected @ --------_ 2.36E+03
RA-223 Not Detected W -------_- 1.00E+26
RN-219 Not Detected @ -----.__. 5.30E+03
PB-211 Not Detected W --------_ 1.20E+04
TL-207 Not Detected @ -----_-__. 2.17E+05
AM-2473 8.76E+04 1.53E+04 3.75E+03
bU-239 Not Detected @ -------._ 3.38E+06
NP-237 Not Detected  -------_-_. Z2.56E+03
Pa-233 Not Detected — ------.-.-. 5.82E+02
TH-229 Not Detected W -------_. 2

.10E+03



(Summary Report] - Sample ID: 60086104

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error {pCi/Each)
AG-110m Not Detected @ --------- 4,.48E+05
BA-133 Not Detected @ ---=-=----- 5.56E+02
BE-7 Not Detected @ --------- 1.16E+15
CD-109% 3.78E+05 1.95E+05 1.25E+05
CD-11k% Not Detected  --------- 1.00E+26
CE-139 Not Detected  --------- 6.91E+06
CE-141 Not Detected @ --«---w-- 3.74E+21
CE-144 Not Detected @ --------- 2.70E+05
CO-5¢ Not Detected  --------- 3.67E+10
CO-57 Not Detected = --------- 4 _ T74E+(Q4
CO-58 Not Detected @ --------- 1.74E+11
CO-60 7.39E+04 9.82E+03 3.40E+02
CR-51 Not Detected @ +-------- 1.00E+26
CS-134 Not Detected @ --------- 1.91E+03
C8-137 6.78E+04 8.83E+03 2.72E+02
EU-152 Not Detected @ --------- 3.36E+03
EU-154 Not Detected @ --------- 2.36E+03
EU-155 Not Detected  ---=-=--=--- Z.41E+03
FE-56 Not Detected  --------- 6.19E+16
GD-153 Not Detected @ =-=--=~----- 2.82E+05
HE-2032 Not Detected  ---=------ 4 _37E+15
I-131 Not Detected @ --------- 1.00E+26
IR-192 Not Detected  --------- 6.12E+10
X-40 Not Detected @ --------- 1.75E+03
MN-52 Not Detected @ --------- 1.00E+26
MN-54 Not Detected @ --------- 3.45E+04
MO-8¢ Not Detected @ -----ww-- 1.00E+26
NA-22 Not Detected  --------- 1.01E+03
NA-24 Not Detected @ --------- 1.00E+26
NE-85 Not Detected @ -----=--- 1.00E+26
ND-147 Net Detected W --------- 1.00E+26
NI-57 Not Detected @ ---==----- 1.00E+26
RU-103 Not Detected @ --------- 1.64E+18
RU-106 Not Detected  ----=-=--- 1.37E+05
SB-122 Not Detected @ --------- 1.00E+26
SB-124 Not Detected @ --------- 4 .99E+12
SB-125 Not Detected  ---+------ 4 ,31E+03
SR-85 Not Detected @ --------- 1.09E+12
TA-182 Not Detected @ --------- 2.85E+08
TA-183 Not Detected @ --------- 1.00E+26
TC-99m Not Detected --------- 1.00E+26
TL-201 Not Detected @ --------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected @ --------- 5 .84E+Q07
ZN-€5 Not Detected --------- 3.02E+05
ZR-85 Not Detected @ --------- 2.49E+12




*t***t*i*************i*********t***i*********************************t****

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program *
* Quality Assurance Report . *

*******************************************t***************************i**

Report Date 6-10-86 7:03:57 AM

QA File C:\GENIEPC\CAMFILES\LCSZ.QAF'

Analyst FCD

Sample ID 60086104

Sample Quantity : 1.00 Each

Sample Date : 11-01-%0 12:00:00 PM

Measurement Date : 6-10-96 6:51:35 AM

Elapsed Live Time 600 seconds

Elapsed Real Time 606 seconds

Parameter Mean iS Error New Value < LU : 8D : UD BES

.. ’-\oz ¢/("I<

AM-241 Activity 9.287E-02  3.928E-03 8.760E-02 < M 4 >

CS-137 Activity 6.843E-02 2.008E-03 6.77%E-02 < : // : >

CO-60 Activity 7.4596E-02 1.551E-03 7.391E-02 <« : : : >

Flags Key: LU = Boundary Test (Ab = Above , Be = Below )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by:‘////:;> ‘?40/3{

z







**********?*************************t**************************t*********

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 6-07-96 2:57:39 PM *
*****t*******t*******************************t*************************t*
4 - *
* Analyzed by: é/"’/; 6 Reviewed by: _\%/6»//0/7&» *
Tkt thkrdrrxrthkrtx **t*******t********************* ********************
Customer : M.YOUNG/D.BISWELL (7585/SMO)
Customer Sample ID : 028943-01 -
Lab Sample ID : 60086101
Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 811.000 gram
Sample Date/Time : 6-05-96 9:55:00 aM
Acquire Start Date/Time : 6-07-96 1:14:56 PM
Detector Name : LABO2
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:
*t*t************t******tt***t**********t**************************t******
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)

U-238 Not Detected @ --------- 2.74E+00

TH-234 8.60E-01 3.43E-01 4 . 42E-01

RKA-226 1.15E+00 1.43E+00 4 _60E-01

PB-214 4 _.96E-01 8.79E-02 1,51E-02

BI-214 4.56E-01 S.56E-02 3.56E-02

TH-232 5.01E-01 2.48E-01 1.17E-01

RA-228 5.55E-01 1.83E-01 1.20E-01

AC-228 5.78E-01 1.58E-01 7.40E-02

TH-228 5.91E-01 2.10E-01 3.76E-01

RA-224 5.80E-01 2.27E-01 5.76E-02

PB-212 5.21E-01 1.03E-01 3.06E-02

2T-212 6.52E-01 2.631E-01 2.21E-01

TL-208 4 .89E-01 3.57E-01 5.27E-02

U-235 Not Detected e 1.93E-01

TH-231 Not Detected @ --------.- 2.24E+00

PA-231 Not Detected @ --------. 1.1%E+00

TH-227 Not Detected @ --------- 2.B2E-01

RA-223 Not Detected @ --------- 1.66E-01

RN-219 Not Detected W -------.. 3.15E-01

PB-211 Not Detected W -------.. 7.25E-01

TL-207 Not Detected @ --------. 1.11E+01

AM-241 Not Detected @ --------. 4.35E-01

PU-238 Not Detected W --------._ 3.63E+02

NP-237 Not Detected @ --------- 2.32E-021

DA-233 Not Detected @ ------.- - 4 .75E-02

TH-229 Not Detected W --------. 2.30E-01




[Summary Report]

Nuclide
Name
AG-110m
BA-133
BE-7
CD-109
CDh-115
CE-139
CE-141
CE-144
CC-56
CO-57
C0O-58
CO-60
CR-51
CS-134
C§-137
EU-152
EUU-154
EU-155
FE-S¢
GD-153
HG-203
1-121
IR-192
K-40
MN-52
MN-54
MO-99
Na-22
Na-24
NB-95
ND-147

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Ncot
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.43E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Pl v & ity o I 0. B

- Sample ID: : 60086101

2-gigma -

Error

MDA

(pCi/gram)

2.52E-02
4.88E-02
1.88E-01
7.98E-01
1.01E-01
2.42E-02
4 .52E-02
1.%1E-01
2.91E-02
2.69E-02
2.65E-02
3.23E-02
1.94E-01
4.00E-02
2.80E-02
2.11E-01
1.50E-01
1.14E-01
5.B4E-02
9.12E-02
2.40E-02
2.67E-02
2.27E-02
1.77E-01

3.31E-02

2.90E-02
3.55E-01
3.40E-02
2.75E-01
1.97E-01
1.76E-01

NI-57
RU-103
RU-106
8B-122
SB-124
SB-125
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

L= g = i g

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2.32E-02
2.33E-01
5.57E-02
2.56E-02
6.91E-02
3.03E-02
1.27E-01
5.04E-01
B8.85E+00
2.12E-01
2.01E-01
2.24E-02
8.51E-02
4 _BBE-0Z

5.42E-02 #ijj"j;{




**t****t*tt********tt***tt*t***tt**}**t*****t*******t*******************,

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 6-07-%6 6:02:53 PM *
*t*******t*********i******t*****************t**************t*****t*******

*

* Analyzed by:-
**t*********t****
Customer

Customer Sample ID
Lab Sample ID

, - . , *
é/'o/ff Reviewed by: \y&ff&, /019 & *
************************************ Fhrhkkdkhkrkhhkkrttd
: M.YOUNG/D.BISWELL ({7585/SMO)
028944-01 :
60086102

MARINELLI SOLID SAMPLE

Sample Description
955.000 gram

Sample Quantity

Sample Date/Time 6-05-96 11:45:00 AM
Acquire Start Date/Time 6-07-96 2:59:22 PM
Detector Name : LABQO2
Elapsed Live/Real Time : 6000 / 6003 seconds
Comments:
**t*****t******t****************tt***************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Not Detected @ --------- 2.53E+00
TH-234 Not Detected @ --------- 3.97E-01
RA-226 S5.37E-01 4 S58E-01 4 0SE-01
PB-214 4 .44E-01 7.88E-02 3.18E-02
EI-214 4 _38E-0Q1 9.64E-02 3.38E-02
TH-232 5.58E-01 2.85E-01 S.75E-02
Ra-228 &€.82E-01 2.10E-01 1.07E-01
AC-228 5.97E-01 1.39E-01 5.72E-02
TH-228 5.19E-01 1.76E-01 3.76E-01
RA-224 6.75E-01 2.04E-01 4 59E-02
DR-212 5.66E-01 4 25E-01 3.06E-02
BI-212 7.26E-01 2.22E-01 2.10E-01
TL-208 5.33E-01 1.20E-01 4.75E-02
U-235 Not Detected @ -------.. 1.78E-01
TH-231 Not Detected @ --------. 2.01E+00
PA-231 Not Detected @ --------_ 1.08E+00
TH-227 Not Detected W ----u---. 2.69E-01
RA-223 Not Detected  --------- 1.50E-01
RN-219 Not Detected @ --------. 2.85E-01
PB-211 Not Detected @ ------.--. 6.56E-01
TL-207 Not Detected @ ------.-. 1.01E+01
AM-24] Not Detected @ ------.-. 4 _(05E-01
PU-239 Not Detected @ --------_ 3.3%E+02
NP-237 Not Detected @ --------. 1.94E-01
PA-233 Not Detected @ -------._ 4.20E-02
TH-229 Not Detected W ------._._ 2.




[Summary Report] - Sample ID: 60086102

Nuclide Activity 2-sigma- MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 2.36E-02
BA-133 Not Detected  --------- 4 ,35E-02
BE-7 Not Detected  --------- 1.82E-01
CD-109 Not Detected  --------- 6.68E-01
CD-115 Not Detected @ --------- 9.14E-02
CE-139 Not Detected @ --------- 2.19E-02
CE-141 Not Detected @ --=«------ 4,15E-02
CE-144 Not Detected  --------- 1.82E-01
CO-56 Not Detected  --------- 1.77E-02
CO-57 Not Detected  --------- 2.39E-02
CO-58 Not Detected @ -=-------- 2.34E-02
Co-60 Not Detected @ --------- 2.75E-02
CR-51 Not Detected  --------- 1.72E-01
C5-134 Not Detected  --------- 3.59E-02
CS8-137 Not Detected @ --------- 2.62E-02
EU-152 Not Detected  --------- 1.74E-01
EU-154 Not Detected @ --------- 1.35E-01
EU-155 Not Detected @ --------- 1.04E-01
rFE-59 Not Detected  --------- 5.26E-02
GCD-153 Not Detected  --------- 8.44E-02
HE-203 Not Detected  --------- 2.20E-02
I-131 Not Detected  --------- 2.33E-02
IR-192 Not Detected --=------- 1.98E-02
K-40 1.32E+01 1.92E+00 1.53E-01
MN-52 Not Detected @ --------- 2.88E-02
MN-54 Not Detected  --------- 2.57E-02
MO-¢9 Not Detected  --------- 3.01E-01
NA-22 Not Detected @ =--------- 2.87E-02
NA-24 Not Detected @ -~-------- 2.53E-01
NB-§5 Not Detected  -=-------- i.88E-01
ND-147 Not Detected  --------- 1.68E-01
NI-57 Not Detected  --------- 4,.78E-02
rU-103 Not Detected  --------- 2.01E-02
RU-106 Not Detected  --------- 2.08E-01
SB-122 Not Detected  --------- 4 . 98BE-02
SB-124 Not Detected @ --------- 2.31E-02
SB-125 Not Detected  --------- 5.84E-02
SR-85 Not Detected  --------- 2.65E-02
TA-182 Not Detected  --------- 1.08E-01
TA-183 Not Detected @ ---=------ 4,63E-01
TC-99m Not Detected  --------- B.18E+00
TL-201 Not Detected  --------- 1.95E-01
XE-133 Not Detected  --------- 1.81E-01
Y-88 Not Detected  --------- 1.86E-02
ZN- 65 Not Detected  --------- 7.42E-02
ZR-95 Not Detected @ --------- 4 . 33E-02




*t******************************t**{***********************i*************

* : Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 6-07-96 7:53:12 PM *
*it**********************************************************************

*

* Analyzed by:”
TErrEtrkhkkdrrdrhhd
Customer

Customer Sample ID
Lab Sample ID

' v *
{/ID 56 Reviewed by: \{zi})%/ g“ﬂ/m/ﬂo *
Trkdkdkhhkhxrhrrbrrrrrrrdrrtrrrrrtr Thkkhxkdkhkkhkrrhrkr kit
: M.YOUNG/D.BISWELL (7585/SMO)
029953-01 :
60086103

: MARINELLI SOLID SAMPLE

Sample Description
787.000 gram

Sample Quantity
Sample Date/Time 6-06-96 2:30:00 PM
Acquire Start Date/Time 6-07-96 6:05:02 PM
Detector Name : LABQ2

Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
****************t**************t********************i********t***********
Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error {pCi/gram)

U-238 Not Detected @ --------- 2.68E+00

TE-234 Not Detected @ --------- 6£.32E-021

RA-2258 1.11E+00C 3.20E-01 4 44E-01

PB-214 4.67E-01 9.,39E-02 3.60E-02

BI-214 4.33E-01 8.53E-02 3.42E-02

TH-232 3.72E-01 1.91E-01 9.93E-02

RA-228 3.79E-01 1.28E-01 1.24E-01

AC-228 4.23E-01 1.30E-01 6.14E-02

TH-228 4_.41E-01 1.74E-01 3.63E-01

RA-224 3.94E-01 1.49E-01 6.97E-02

PR-212 4 32E-01 1.38E-01 3.26E-02

BI-212 4 .05E-01 2.47E-01 2.34E-01

TL-208 3.63E-01 8.37E-02 4 .98E-02 )

T

U-235 8553 go P 1.85E-01 Tl JedH
TH-231 Not Detected W -------__ 2.22E+00

PA-231 Not Detected @ -------.-. 1.13E+00

TH-227 Not Detected @ -------._._ 2.69E-01

RA-223 Not Detected @ --------. 1.55E-01

RN-219 Not Detected = -------__ 3.10E-01

PR-211 Not Detected @ ------__. 7.23E-01

TL-207 Not Detected @ -------__ 1.14E+01

AM-24:3 Not Detected W --------- 4_.15E-01

PU-239 Not Detected @ -------__ 3.52E+02

NP-237 Not Detected — -----_-__. 2.96E-01

PA-233 Not Detected me o 4 62E-02

TH-22¢ Not Detected W --------- 2

L.27E-01

4/,/;<



(Summary Report] - Sample ID: 60086103

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 2.36E-02
BA-133 Not Detected  --------- 4 .83E-02
BE-7 Not Detected  --------- 1.95E-01
CD-109 Not Detected --------- 5.55E-01
CDh-115 Not Detected  -----=---- 6.82E-02
CE-139 Not Detected @ --------- 2.38E-02
CE-141 Not Detected @ ---~------ 4.,30E-02
CE-144 Not Detected  --------- 1.90E-01
CO-56 Not Detected  --------- 2.20E-02
Cco-57 Not Detected @ --------- 2.57E-02
C0o-58 Not Detected  ----=----- 2.50E-02
CO-60 Not Detected --------- 2.91E-02
CR-51 Not Detected @ --------- 1.85E-01
CS-134 Not Detected  --------- 3,.95E-02
CS8-137 Not Detected  --------- 2.84E-02
EU-152 Not Detected @ -=------- 2.00E-01
EU-154 Not Detected @ -----=---- 1.37E-01
EU-155 Not Detected  --------- 1.12E-01
FE-E9 Not Detected  --------- 6.16E-02
GD-153 Not Detected  --+------- B.99E-02
HE-203 Not Detected @ --------- 2.22E-02
I-133 Not Detected  ----=---=- 2.47E-02
TR-182 Not Detected @ --------- 2.19E-02
K-40 1.46E+01 2.12E+00 1.%4E-01
MN-52 Not Detected  --------- 2.77E-02
M -S54 Not Detected  -~--------- 2.78E-Q2
MO-¢99 Not Detected  --------- 2.53E-01
NA-22 Not Detected @ --------- 3.28E-02
NA-24 Not Detected  --------- 9.89E-02
NB-25 Not Detected  ---=------ 1.55E-01
ND-147 Not Detected  --------- 1.70E-01
NI-57 S StT 22 S—5FE—SE 3.04E-02 A/~
RU-103 Not Detected @ --------- 2.09E-02
RU-106 Not Detected  --------- 2.25%E-01
SB-122 Not Detected @ --------- 4 .30E-02
SB-124 Not Detected  --------- 2.58BE-02
SR-125 Not Detected  --------- 6.40E-02
SR-85 Not Detected @ ----=---- 2.99E-02
TA-182 Not Detected --------- 1.25E-01
TA-183 Not Detected  --------- 4.21E-01
TC-9%m Not Detected @ --------- 5.51E-01
TL-201 Not Detected  --------- 1.60E-01
XE-133 Not Detected  --------- 1.44E-01
Y-88 Not Detected @ --------- 2.09E-02
ZN-65 Not Detected --------- 8.40E-02
ZR-95 Not Detected  --------- 4,70E-02




*************t***t******t***t****i**************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laborztory] *
6-13-96 1:40:25 PM *

************************************************************************
i *
4
4 17/;5 Reviewed-by:SB.U)ai‘U\_U/’s /‘l(«: *
it 2 & & &4 ***********************************************
: M,YOUNG/E.RANKIN (7585 /SMO)
029959-01 :
60090601

Znalyzed by:
Ththhkkhkrrhdkddd
uscomer

ustomer Sample ID
&b Sample ID

ample Description

: MARINELLI SCLID SAMPLE
ample Quantity :

1093.000 gram

ample Date/Time 6-10-96 10:00:00 AM
cquire Start Date/Time 6-13-96 11:56:40 AM
etector Name LABO4
lapsed Live/Real Time €000 / 6004 seconds
‘omments:
*****************************t*****************************************t
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Exrror (pCi/gram)
U-238 Not Detected @ --------- 6.28E-01
TH-Z234 Not Detected @ --------- 2.33E-01
KD-2Z5 8.12E-01 3.41E-01 3.59E-01
PR-214 4.23E-01 7.97E-02 2.52E-02
BI-214 3.71E-01 6.81E-02 2.61E-02
TH-232 4,.62E-01 2,45E-01 B.6BE-02
RA-228 4 . 90E-0Q1 1.46E-01 9.55E-02
AC-228 Not Detected = --------. 1.04E-01
TH-228 Not Detected @ --------. 3.20E-01
RA-224 4 ,9%9E-01 1.653E-01 4 _.31E-02
BPR-212 3.69E-01 B.41E-02 2.65E-02
BI-212 4,97E-01 8.41E-01 2.01E-01
TL-208 4 06E-01 1.00E-01 3.78E-02
U-235 Not Detected @ -------.. 8.50E-02
TH-231 Not Detected @ -------.._ 7.15E-01
PA-231 Not Detected @ -------._ 5.99E-01
TH-227 Not Detected W -------._ 7.94E-02
RA-223 Not Detected @ -----.--. 6.31E-02
RN-219 Not Detected W -------__ 1.64E-Q1
783-211 Not Detected — -----__.. 3.54E-01
TL-207 Not Detected @ --------_. 6.55E+00
AM-241 Not Detected @ --------_ 7.49E-02
2U-2339 Not Detected @ ----._-._. 1.63E+02
NP-237 Not Detected @ -----.-.._ 1.13E-01
DPa-2133 Not Detected W -------_. 2.34E-02
TH-229 Not Detected W --------_ 8.60E-02



[Summary Report]

Nuclide
Name
AG-110m
BA-133
BE-7
CDh-108
CDh-115
CE-139
CE-141
CE-144
CO-56
Cc0-57
C0-58
C0-60
CR-51
CS-134
CS-137
EU-152
EU-154
EU-155
FE-59
GD-153
HG-203
T-131
IR-192
K-40
MN-54
MO-99
NA-22
NA-24
NB-85
ND-147
NI-57
RU-103
RU-106
SE-122
SE-124
8B-125
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.47E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

2-sigma
Error

60090601

MDA

{(pCi/gram)

1.46E-02
1.44E-02
1.06E-01
3.8BE-01
7.03E-02
1.08E-02
2.08E-02
8.35E-02
1.47E-02
1.09E-02
1.53E-02
1.83E-02
9.83E-02
1.38E-Q2
1.658E-02
1.03E-01
7.04E-02
4,32E-02
3.57E-02
3.30E-02
1.34E-02
1.52E-02
1.17E-02
1.27E-01
1.51E-02
2.45E-01
1.94E-02
4, 75E-01
6.62E-02
1.01E-01
1.08E-01
1.23E-02
1.33E-01
3.6%9E-02
1.40E-02
3.57E-02
1.55E-02
8.19E-02
9.76E-02
5.29E+01
7.23E-02
8.51E-02
1.41E-02
4 . 46E-02
2.88E-02




-****t*ttt*******i******************_****tt*******************************

Sandia Nationa} Laboratories *
Radizzion Protection Sample Diagnostics Program [881 Laboratory] *
6-13-96 3:28:54 DM *

r*********************t**************************************************

1 *
‘(/ 5¢ Reviewed"by:S'B-Z/JJm (ali?’/ﬂc *
Fkkkk Nk ******t***************************************
: M.YOUNG/E.RANKIN (7585/SMQ)
029962-01
60090602

¢ Analyzed by:
skt rkhkidrr
lustomer

“ustomer Sample 'ID
.ab Sample ID

sample Description : MARINELLI SOLID SAMPLE

sample Quantity 862.000 gram
sample Date/Time 6-10-96 1:45:00 PM
icquire Start Date/Time 6-13-96 1:44:09 PM
Jdetector Name LABRO4
ilapsed Live/Real Time 6000 / 6003 seconds
-omments: :
t**********i*************************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/cram)
U-238 Not Detected — -----__.._ 7.37E-01
TH-234 Not Detected @ --------- 2.66FE-01
RA-226 9.84E-01 5.258E-01 3.91E-01
PB-214 4 _52E-01 8.67E-02 2.92E-02
BI-212 4 0Q07E-01 8.20E-02 2.94E-02
TH-232 4 .10E-01 2.64E-01 B8.35E-02
RA-228 4 .54E-01 7.84E-01 1.06E-01
AC-228 Not Detected @ --------- 1.21E-01
TH-228 4.51E-01 2.37E-01 2.68E-01
RA-224 5.34E-01 2.43E-01 5.50E-02
bB-212 3.78E-0Q1 7.26E-02 2.98E-02
BI-212 4 B6E-(0Q1 2.34E-01 2.12E-01
TL-208 4 _00E-Q1 8.38E-02 3.78E-02
U-235 Not Detected @ -------_. 9.32E-02
TH-231 Not Detected — ------.-. 8.01E-01
PA-231 Not Detected @ -----.-._ 6.58E-01
TH-227 Not Detected W ---w-u-.. 8.61E-02
RA-223 Not Detected W ------.._ 6.94E-02
RN-2189 Not Detected — -------.. 1.78E-0Q1
PR-211 Not Detected W ------_.._ 4 . 27E-01
TL-207 Not Detected W -----._-.. 7.5SE:00
AM-241 Not Detected = ------._. 7.95E-02
bU-239 Not Detected @ ------..._ 1.79E+D2
NP-237 Not Detected — -------__ 1.22E-0Q1
PA-233 Not Detected W ------..._ 2.66E-02
TH-22¢8 Not Detected W -------_. S.67E-02




[Summary Report] - Sample ID: 50080602

Nuclide Activity 2-gsigma MDA
Name {(pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ --=------- 1.65E-02
BA-133 Not Detected @ --------- 1.70E-02
ER-7 Not Detected @ --------- 1.24E-01
CD-1089 Not Detected  --=------- 4.21E-01
Ch-115 Not Detected @ --------- 7.53E-02
CE-139 Not Detected @ --------- 1.16E-02
CE-141 Not Detected @ --------- 2.28E-02
CE-144 Not Detected @ --------- 9.26E-02
CO-56 Not Detected @ -----=---- 1.66E-02
C0-57 Not Detected @ --------- 1.22E-02
C0-58 Not Detected  --------- 1.69E-02
Co-60 Not Detected  -~------- 2.00E-02
CR-51 Not Detected @ --------- 1.11E-01
CS-134 Not Detected @ --------- 1.54E-02
CS-137 Not Detected  --------- 1.83E-02
EU-152 Not Detected  --------- 1.26E-01
EUU-154 Not Detected  --------- 8.04E-02
EU-155 Not Detected  --------- 4 _B84E-02
FE-59 Not Detected @ --------- 4. 34E-02
GD-153 Not Detected @ ------=--- 31,55E-02
EG-203 Not Detected  --------- 1.44E-02
T-131 Not Detected @ --------- 1.61E-02
IR-192 Not Detected @ ----=-=---- 1.30E-02
X-20 1.42E+01 2.04E+0Q0 1.76E-01
MN-54 Not Detected @ --------- 1.71E-02
MO-¢9 Not Detected @ --------- 2.66E-01
NA-22 Not Detected @ --------- 2.29E-02
NA-24 Not Detected @ --------- 5.28E-01
NB-85 Not Detected  --------- 6.86E-02
ND-147 Not Detected  ----=-=---- 1.10E-01
NI-57 Not Detected @ --------- 1.15E-01
RU-103 Not Detected @ --------- 1.38E-02
RU-106 Not Detected @ ---~------ 1.53E-01
83-122 Not Detected  --------- 4,.29E-02
S8-124 Not Detected @ --------- 1.60E-02
§8-125 Not Detected @ --------- 3.75E-C2
SR-85 Not Detected  --------- 1.79E-02
TA-182 Not Detected @ --------- $.18E-02
TA-183 Not Detected @ --------- 1.02E-01
TC-99m Not Detected @ --------- 4 ,75E+01
TL-201 Not Detected @ --------- 8.02E-02
X=-133 Not Detected @ ---------=~ 9.31E-02
Y-88 Not Detected --------- 1.57E-02
ZN-65 Not Detected  --------- 4 _60E-02
ZR-95 Not Detected @ --------- 3.25E-02




f:****t****tt****t****************t#****t****t**ttw***************f*t***

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program (881 Laboratory] *
6-13-96 3:40:24 PM ¥

*-t-x*********************************************************************

*
Analyzed by: 4 ’y/é( Reviewed by;STB-EJx;hK,blff)%hp *
(RS R RS A R R R R L ETS '.l'********‘k****************i‘*************i’***********t**

ustomer _ : M.YOUNG/E.RANKIN (7585/SM0)
xstomer Sample ID LAB CONTROL SAMPLE USING CG134
2b Sample ID 60090603

iample Description

: MIXED GAMMA STANDARD CG134

sample Quantity 1.000 Each

:ample Date/Time 11-01-50 12:00:00 BM
«cquire Start Date/Time 6-13-96 3:27:20 PM
Jetector Name LARQO4

:lapsed Live/Real Time 600 / 607 seconds

.
-ocmments:
r*f**************************t**********t**********t*********************

Nuclide Activity 2-sigma MDA

Name (pCi/Each) Error (pCi/Each)
U-2338 Not Detected W -------.-__ 5.87E+03
T=-234 Not Detected @ ------.-.. 1.92E+03
RA-226 Not Detected  --------_ 3.49E+03
£5-214 Not Detected W -------__ 4 _43E+02
2I-214 Not Detected W --------.. 4 . 54E+02
Tm-232 Not Detected W -------.. 1.44E+03
RA-228 Not Detected @ -------.. 2.14E+03
AC-228 Not Detected @ -~-------. 1.19E+03
T=-228 Not Detected W -----.-..._.. 3.48E+04
RA-224 Not Detected @ -------__ 1.14E+03
P3-212 Not Detected @ ------... 2.50E+03
=T-212 Not Detected — ------._.. 2.50E+Q4
TL-208 Not Detected @ -------.. £ . 95E+03
-235 Not Detected W -------.. &.58E+02
T=-231 Not Detected @ --:----._. 7.13E+03
SA-231 Not Detected W -------.. 9.38E+03
T=-227 Not Detected W -------_._ 1.34E+03
RA-223 Not Detected @ ------_-.. 1.00E+26
RN-21¢ Not Detected W ------.._._ 3.65E+03
F2-211 Not Detected @ -------.. B.28E+03
TL-207 Not Detected @ -------.. 1.58E+05
AM-241 9.00E+04 1.46E+04 1.53E+03
2U-23¢9 Not Detected — ------..._ 1.71E+06
NE-237 Not Detected @ ---c--.-._. 1.02E+03
Pa-233 Not Detected  -------.._ 4.01E+02
T=Z-22¢0 Not Detected — ------._. 8.98E+02




[Summary Report] - Sample ID: : 60090603

Nuclide Activity 2-sigma MDA

Name {(pCi/Each) Error . (pCi/Each)
AG-110m Not Detected memem e 1.87E+05
SA-133 Not Detected = --------- 3.89E+02
ZE-7 Not Detected  --------- 8.66E+14
CD-108 3.42E+05 9.15E+04 B.43E+04
CD-115 Not Detected  --------- 1.00E+26
CE-139 Not Detected @ --------- 3.85E+06
CE-141 Not Detected  --------- 2.10E+21
CE-144 Not Detected  --------- 1.38E+05
CO-56 Not Detected = --------- 2.76E+10
C0-57 Not Detected  --------- 2.44E+04
CO-58 Not Detected --------- 1.31E+11
C0-60 7.46E+04 1.05E+04 3.22E+02
CR-51 Not Detected  --------- 1.00E+26
CS-134 Not Detected  ~--------- 1.35E+03
CS-137 6£.92E+04 9.12E+03 2.57E+02
EU-152 Not Detected @ --------- 2.42E+03
EU-154 Not Detected @ -+=------- 1.65E+03
EU-155 Not Detected @ --------- 1.03E+03
FE-59 Not Detected @ =--------- 4 .82E+16
GD-153 Not Detected  --------- 1.21E+05
HG-203 Not Detected @ --------- 3.15E+15
T-131 Not Detected @ --------- 1.00E+26
TR-192 Not Detected --------- 4 .23E+10
K-40 Not Detected @ --------- 1.20E+03
MN-54 Not Detected @ --------- 2.59E+04
MO-99 Not Detected  --------- 1.00E+26
NA-22 Not Detected -==------- 7.28E+02
NA-24 Not Detected @ --------- 1.00E+26
NB-85 Not Detected  --------- 1.00E+26
ND-147 Not Detected --------- 1.00E+26
NI-57 Not Detected  -=-------- 1.00E+26
RU-103 Not Detected  =-=------- 1.23E+18
RU-106 Not Detected  --------- 1.06E+05
SR-122 Not Detected @ --------- 1.00E+26
SB-124 Not Detecred @ --------- 3,69E+12
ga-125 Not Detected —mmemm— 3.03E+03
SR-85 Not Detected  -+-------- 7.98E+11
TA-182 Not Detected @ --------- 2.20E+08
TA-183 Not Detected  --------- 1.00E+26
TC-99m Not Detected  --------- 1.00E+26
TL-201 Not Detected @ --------- 1.00Q0E+26
XE-133 Not Detected @ --------- 1.00E+26
v-88 Not Detected = --------- 8.69E+07
ZN-65 Not Detected @ --=------- 2.33E+05
ZR-85 Not Detected  -=------- 1.87E+12




.-******i'*****t**********************************t*******************t*t***

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
Quality Assurance Report *

r***i****************************t****t***t**t********i*******************

leport Date : 6-13-96 3:41:05 PM

JA File : C:\GENIEPC\CAMFILES\LCS4.QAF -

inalyst : FCD

sample ID : 60080603

sample Quantity : 1.00 Each

jample Date : 11-01-50 12:00:00 PM

deasurement Date : 6-13-96 3:27:20 PM

ilapsed Live Time : 600 seconds

ilapsed Real Time T 607 seconds

Yarameter Mean 1S Error New Value < LU : SD : UD : BS »
AM-241 Activity 3.114E-02 1.238E-03 9.000E-02 <« : : : >
285-137 Activicy 6.923E-02 4.686E-04 6.923E-02 <« : : : >
20-60 Activity 7.452E-02 5.578E-04 7.413E-02 < : : : >

Flags Key: LU = Boundary Test (Ab = Above ., Be = B2low )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Acrion)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by: f///i:;z 5}4§/é(
4







'*******t**********t*******t*******f********************************r****

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program (881 Laboratory! *
6-10-96 7:03:12 PM *

v**********************************************************************t*

é‘ ///4 ¢ Reviewed-by:&f]’ (,,’/,//ﬂg :

* g dedk ok * LA RS AR RS &R LT L 2 T R FRrprprgrm & % % Erkkrhkhkhhkrrrhrht

: M.YOUNG/D.BISWELL (7584/SMO)
029942-01
60086201

* Analyzed by: ~
AT L EEE XS L LR T
-ustomer

-ustomer Sample ID
sab Sample ID

sample Description : MARINELLI SOLID SAMPLE

jample Quantity 960.000 gram
’ample Date/Time 6-05-96 9:30:00 AM
icquire Start Date/Time 6-10-86 5:20:36 PM
Jetector Name LABOL
Ilapsed Live/Real Time 6000 / 6002 seconds
‘omments: ' ‘
t***************************************t********************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected W -------.-_ 6.57E-01
TH-234 7.37E-01 2.94E-01 3.73E-01
RA-226 1.X4E+00 6.68E-01 4.36E-01
PB-214 5.30E-01 1.18E-01 3.63E-02
3I-214 4.45E-01 1.43E-01 3.86E-02
TH-232 4,72E-01 2.3%9E-01 1.16E-01
Ra-228 4 _07E-01 2.64F-01 1.38E-01
AC-228 5.10E-01 1.36E-01 7.52E-02
TH-228 3.09E-01 2.53E-01 3.33E-01
RA-224 5.08E-01 2.07E-01 6.81E-02
PB-212 5.13E-01 3.89E-02 2.88E-02
BI-212 5.94E-01 3.63E-01 2.60E-01
TL-208 4.60E-0Q1 1.91E-01 5.28E-02
U-235 Not Detected — -------.. 1.4%E-01
TH-231 Not Detected @ ------._.._ 1.47E+00Q
PA-231 Not Detected @ --.----... 1.06E+00
TH-227 Not Detected @ ------... 2.45E-01
RA-223 Not Detected — -------_. 1.37E-01
RN-219 Not Detected — ------.._ 2.%0E-01
®B-211 Not Detected — ------._. 6.50E-01
TL-207 Not Detected — -------.._ 1.14E+01
AM-241 Not Detected @ -----_._. 1.35E-01
PU-239 Not Detected  ------_.. 2.72E+02
NP-237 Not Detected — ----__..._ 2.05E-01
PA-233 Not Detected — ------.._... 4.51E-02
TH-229 Not Detected @ -----...._ 1.66E-01




r3ummary Report]

Nuclide
Nama

Activity
{(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.41E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

2-sigma -

Error

60086201

MDA

(pCi/gram)

.55E-02
.25E-02
.98E-01
.06E-01
.56E-01
.08E-02
.77E-02
.46E-01
.03E-02
L92E-02
.81E-02
.25E-02
.91E-01
.35E-02
.89E-02
.02E-01
LA49E-01
L46E-D2
.86E-02
.27E-02
.39E-02
.32E-02
.168E-02
.B8SE-01
.04E-02
.34E-01
.68E-02
.05E+01
.67E-01
.19E-01
.63E-01
.37E-02
.40E-01
.27E-01
.42E-02
.66E-02
.10E-02
.41E-01
.38E-01
.51E+04
.99E-01
.55E-01
.28E-02
.30E-02
.28E-02

UONWRBNFWANRPNNBABNMNDPWOWRNNWNOAOAEHRNNWHWRRHRWRWRDNIPWN




**********************************f*****************************f*******

Sandia Naticnal Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory} *
6-10-96 8:48:04 PM *

'***********i**************************************i*********t***********
*

. - y
© Analyzed by: * ' (/11/5'5 Reviewed by:>§"d et *
AR EEESEEE RS SRS CR 2 TR RN L R R R I, S FrhEEr btk rrrtrtrrdd e

ustomer : M.YOUNG/D.BISWELL (7584/SMO)
austomer Sample ID : 029945-01
.ab Sample ID 60086202

: MARINELLI SOLID SAMPLE

;ample Description
985.000 gram

>ample Quantity

sample Date/Time 6-05-96  1:45:00 PM
wequire Start Date/Time 6-10-96 7:05:27 PM
Jetector Name LABO1
:lapsed Live/Real Time 6000 / 6002 seconds
_onments: '
r************i***********************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ------.-_- 1.01E+00
TH-234 4 66E-0Q1 2.18E-01 3.43E-01
RA-226 Not Detected @ -------.. 3.51E-01
PR-214 5.22E-01 1.03E-01 3.72E-02
BI-214 5.23E-01 1.02E-01 3.57E-02
TH-232 3.88E-01 2.26E-01 1.12E-01
RA-228 2.99E-01 1.74E-01 1.24E-01
AC-228 3.76E-01 1.12E-01 7.34E-02
TH-228 Not Detected W -------... 4 .53E-01
RA-224 3.86E-01 1.58E-01 6.74E-02
PBR-212 4.05E-01 1.58E-01 2.81E-02
B1-212 4 .12E-01 2.08E-01 2.14E-01
TL-208 3.93E-01 8.80E-02 5.19E-02
U-235 Not Detected @ -----.... 1.38E-01
TH-231 Not Detected @ -------.-_ 1.38E+00
PA-231 Not Detected @ --------. 1.01E+00
TH-227 Not Detected @ ------._. 2.22E-01
RA-223 Not Detected = -------__ 1.28E-01
RN-219 Not Detected W -------__ 2.84E-01
PB-211 Not Detected  --------. 6.56E-01
TL-207 Not Detected W -----.-._.. 1.12E+01
AM-241 Not Detected W ------__._ 1.28E-01
PU-239 Not Detected W -------.. 2.99E+02
NP-237 Not Detected — -------._.. 1.89E-01
bPa-233 Not Detected — -------.. 4.37E-02
TH-229 Not Detected @ ------_.. 1.55E-01




: 60086202

[Summary Report] - Sample ID:

Nuclide Activity 2-sigma - MDA
Name (pCi/gram) Error {(pCi/gram)
AG-110m Not Detected  --------- " 2.28E-02
BA-133 Not Detected  --------- 3.05E-02
BE-7 Not Detected @ ---~-=-=--- 1.87E-01
CD-109 Not Detected  --------- 4 ,75E-01
CD-115 Not Detected  --------- 2.35E-01
CE-139 Not Detected @ --------- 1.99E-02
CE-141 Not Detected  --------- 3.52E-02
CE-144 Not Detected @ --------- 1.37E-01
C0-56 Not Detected  --------- 2.13E-02
CD-57 Not Detected  --------- 1.82E-02
C0O-58 Not Detected  --------- 2.81E-02 f’“T—
CO-60" Not Detected  --------- 2.93E-02 -
CR-51 3353 G2 E—02 7.75E-02 pcff'jb/""/“( ?f/”/”’
CS-134 Not Detected mmmefo—-- 3.42E-02 :
Cs-137 Not Detected  --------- 2.59E-02
EU-152 Not Detected @ --------- 1.94E-01
EU-154 Not Detected @ =--------- 1.3%9E-01
EU-155 Not Detected @ --------- 7.65E-02
rE-59 Not Detected @ --------- 6.49E-02
ED-153 Not Detected  --------- 6.10E-02
HG-203 Not Detected  --------- 2.26E-02
I-131 Not Detected @ --------- 3.32E-02
IR-192 Not Detected @ --------- 2.19E-02
K-40 1.26E+01 2.00E+00 2.6%9E-01
MN-54 Not Detected @ --------- 2.83E-02
MO-89 Not Detected ---=------ 7.25E-01
NA-22 Not Detected @ -~-------- 3.77E-02
NA-24 Not Detected  --------- 8.89E+00
NRB-95 Not Detected ----=----- 2.37E-01
ND-147 Not Detected @ --------- 2.08E-01
NI-57 Not Detected  --------- 4 _ 64E-01
RU-103 Not Detected  --------- 2.24E-02
RU-106 Not Detected @ --------- 2.17E-01
§3-122 Not Detected  --------- 1.16E-01
§3-124 Not Detected @ --------- 2.38E-02
SB-125 Not Detected @ ---~------ &€.07E-02
SR-85 Not Detected  --------- 2.87E-02
TA-182 Not Detected @ --------- 1.39E-01
Th-183 Not Detected @ --------- 2.22E-01
TC-95%m Not Detected @ --------- 3.20E+04
TL-201 Not Detected @ --=------- 1.87E-01
XE-133 Not Detected @ --------- 3.25E-01
v-88 Not Detected @ --------- 2.31E-02
ZN-€5 Not Detected  --------- 9.04E-02
ZR-95 Not Detected @ -=------- 4 _.75E-02




.****t************************************t*i********t*i**************t**
Sandia National Laboratories

Radiacion Protection Sample Diagnostics Pro
6-10-96 10:33:10 PM

*

gram (881 Laboratory) *

*

'r**f****t**********************************t****************************

" Analyzed by:

thkkdkkkkdkkkkkkkkhhkr

ustomer

lustomer Sample”ID
.ab Sample ID

jample Description

jample Quantity
sample Date/Time

i\cquire Start Date/Time
Jetector Name )
ilapsed Live/Real Time

Zomments:

///
*hkhkhkkt

Reviewed by:
Thkhkhdkdkthktkrrhrrthrhthdtd

M.YOUNG/D.BISWELL (7584/SMO)

029946-01
60086203
: MARINELLI SOLID SAMPLE
:  922.000 gram
6-05-96 2:45:00 PM
6-10-96 8:50:30 PM
LABQI
6000 / 6002 seconds

o el

********USL************

*
x

#t*******t**i************************************************************

Nuclide Activity 2-sigma
Name (pCi/gram) Error
U-238 3.89E-01 5.50E-01
TH-234 4 .63E-01 3.45E-01
RA-226 9.61E-01 4. .32E-01
PB-214 4 .87E-01 1.14E-01
BI-214 4.14E-01 8.72E-02
TH-232 4 _.84E-01 2.49E-01
RA-228 4.72E-01 2.10E-01
AC-228 4.74E-01 3.08E-01
TH-228 3.03E-01 2.84E-01
RA-224 4 50E-01 2.10E-01
DB-212 4_.96E-01 5.55E-02
EI-212 5.32E-01 3.11E-01
TL-208 4 .61E-01 1.28E-01
U-235 Not Detected @ ---------
TH-231 Not Detected @ -------..._
Da-231 Not Detected @ ------___
TH-227 Not Detected — --------.
RA-223 Not Detected  ----~----_
RN-219 SR -S-5R—02
bP8-211 Not Detected — -------._
TL-207 Not Detected W -v--n--._
AM-241 Not Detected @ --------..
PU-239 Not Detected W -----__..
N2-237 Not Detected — ------_--..
PA-233 Not Detected @ --------.
TH-229 Not Detected = -------_-_

MDA

(pCi/gram)

8.35E-01
3.79E-01
4.08E-01
3.93E-02
4.11E-02

1.17E-01
1.43E-01
8.60E-02
3.78E-01
7.33E-02
3.08E-02
.53E-01
.54E-02

.49E-01
.49E+00
.0BE+00
.51E-01
.36E-01

.85E-01
.22E+01

.39E-01
.75E+02
.07E-01
.58E-02
.63E-01

HBNNOH HPORRNERRE 0N

.18E-01Me”

‘Lyﬂcﬁui‘;;;;;i/h/sé



‘Summary Report] - Sample ID:

: 60086203

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram}
AG-110m Not Detected @ --=---==--- 2.42E-02
Z2A-133 Not Detected @ ---+==-=- 3.13E-02
=28-7 Not Detected @ ----==--- 2.10E-01
Cu-109 Not Detected @ ---=---~-- 7.24E-01
CD-115 Not Detected  ----=----- 2.64E-01
CE-139 Not Detected - --------- 2.08E-02
CE-141 Not Detected  --------- 3.74E-02
CE-144 Not Detected @ --------- 1.49E-01
CO-56 Not Detected  --------- 3.19E-02
C0-57 Not Detected  --------- 1.90E-02
C0-58 Not Detected @ -~--------= 2.93E-02
CO-60 Not Detected  --------- 3.34E-02
CR-51 Not Detected @ +-=~------ 1.96E-01
CS-134 Not Detected memm o - 3.31E-02
CS-137 Not Detected  -++=--=---- 2.94E-02
EU-152 Not Detected @ --+------- 2.12E-01
=U-154 Not Detected  --------- 1.50E-01
XU-155 Not Detected @ --------- 8.36E-02
F=-589 Not Detected @ --------- 7.06E-02
GD-153 Not Detected @ --------- 6.25E-02
H2E-203 Not Detected  --------- 2.38E-02
I-131 Not Detected  ------=--- 3.31E-02
iR-192 Not Detected @ -~-=------ 2.21E-02
X-40 1.54E+01 2.32E+00 2.B84E-01 ,
MN- 54 e N 1.69E-02 Aol
M(O-99 Not Detected @ --------- 8.20E-01
NA-22 Not Detected @ --------- 3.79E-02
NA-24 Not Detected @ --------- 9.74E+00
NB-95 Not Detected @ --------- 2.67E-01
ND-147 Not Detected @ ---+----- 2.15E-01
NI-57 Not Detected @ --=----=--- 4,.93E-01
RU-103 Not Detected  --------- 2.46E-02
2U-106 Not Detected @ ---+------ 2.45E-01
S3-122 Not Detected  -~-~------- 1.34E-01
£3-124 Not Detected  --------- 2.498-02
83-125 Not Detected @ --=--=----- 6.69E-02
3R-85 Not Detected @ --------- 3.10E-02
Th-182 Not Detected @ ---=-=----- 1.45E-01
TA-183 Not Detected @ --------- 2.43E-01
TC-99m Not Detected  ----=----- 3.80E+04
TL-201 Not Detected @ --------- 2.00E-01
X%-133 Not Detected @ --------- 3.55E-01
Y-88 Not Detected  --------- 2.44E-02
ZN-65 Not Detected @ ---==----- 9.75E-02
ZR-95 Not Detected @ --------- 5.38BE-02




*r********************************;****t******************t*************

: Sandia National Laboratories *
Radiation Protection Sample Diagnosticg Program [881 Laboratory] *
6-11-96 12:18:04 AM : *

*****i********************tt********************************************

| ' *
" Analyzed by: " 5/91 $¢ Reviewed by:igﬁéféJyfib *
Tkt hkdkkdkhhkkkhkhkhd Thkkhkkdrrhtd LRSS SR EEERE TS T TR R i Thkdkkkkkkidtrx

ustomer : M.YOUNG/D.BISWELL (7584/SMO)
‘ustomer Sample ID : 029947-01

.ab Sample ID : 60086204

jample Description : MARINELLI SOLID SAMPLE
iample Quantity : 862.000 gram

jample Date/Time : 6-05-96 3:10:00 PM
wcquire Start Date/Time : 6-10-96 10:35:32 PM
Jetector Name : LABO1

lapsed Live/Real Time : 6000 / 6002 seconds

Jomments:
:**t****t*****t******************t**********************************t****

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Not Detected  -------__ 1.11E+00
TH-234 Not Detected  ------.__ 4.83E-01
RA-226 9.46E-01 4.67E-01 3.81E-01
PB-214 4 ,53E-01 1.05E-01 3.8%E-02
BI-214 4.,44E-01 1.17E-01 4 _28E-02
TH-232 4.,59E-01 2.33E-01 1.06E-01
RA-228 4.96E-01 2.04E-0Q1 1.54E-01
AC-228 4 32E-01 1.45E-01 9.03E-02
TH-228 5.33E-01 2.65E-01 3.73E-01
RA-224 4.85B-01 2.83E-01 7.21E-02
PE-212 5.33E-01 1.05E-01 3.16E-02
8T-212 Not Detected @ -------.. 2.90E-01
TL-208 4.57E-01 1.20E-01 6.08E-02
U-235 Not Detected @ ------.-. 1.55E-01
TH-231 Not Detected @ --------. 1.52E+00
ba-231 Not Detected W ----cwe-.-. 1.18E+00
TH-227 Not Detected W -----.-_. 2.60E-01
RA-223 Not Detected W -------.._ 1.38E-01
RN-219 Not Detected W ------... 3.03E-01
PB-211 Not Detected @ ------.__ 6.77E-01
TL-207 Not Detected @ -------__ 1.25E+01
AM-241 Not Detected = -------.._ 1.42E-01
PU-239 Not Detected W -----..__ 2.87E+02
NP-237 Not Detected — --_-..__._ 2.17E-01
BA-233 Not Detected — ------... 4.68E-02
TH-229 Not Detected — ----_--__. 1.




: 60086204

(Summary Report]) - Sample ID:
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ --------- - 2.79E-02
BA-133 Not Detected  --------- 3.30E-02
BE-7 Not Detected  --------- 2.14E-01
CD-109 Not Detecteg --------- 4.61E-01
CDh-115% Not Detected  --------- 2.77E-01 —
CE-139 PRS- R TE e 1 14E. 02 prde ot
CE-141 Not Detected  --------- 3.95E-02
CE-144 Not Detected  --------- 1.51E-01
CO-56 Not Detected  ---=-=----- 2.59E-02
C0-57 Not Detected  --------- 1.96E-02
CO-58 Not Detected -~---=----- 3.18E-02
CO-60 Not Detected @ --------- 3.40E-02
CR-51 Not Detected  --------- 2.11E-01
C8-134 Not Detected mem—Seee- 3.66E-02
C5-137 Neot Detected  --=------ 3.05E-02
EU-152 Not Detected ---=----- 2.19%9E-01
EU-154 Neot Detected @ --------- 1.57E-01
EU-155 Not Detected @ ---=----- 8.46E-02
FE-59 Not Detected  ---=------ 7.83E-02
GD-153 Not Detected  --------- 6.69E-02
HG-203 Not Detected @ --------- 2.59E-02
T-131 Not Detected @ --+------ 3.68E-02
IR-192 Not Detected @ =~-------- 2.33E-02
X-40 1.52E+01 2.38E+00 3.13E-01
MN-54 Not Detected = --------- 3.09E-02
MO-98 Not Detected  --------- 8.53E-01
NA-22 Not Detected @ -~-------- 4,31E-02
NA-24 Not Detected @ --------- 9.,41E+00
NB-385 Not Detected @ -~-------- 2.81E-01
ND-147 Not Detected  --------- 2.32E-01
NI-57 Not Detected  --------- 4.54E-01
RU-103 Not Detected  --------- 2.64E-02
RU-106 Not Detected @ --------- 2.62E-01
SB-122 Not Detected  --------- 1.44E-01
SR-124 Not Detected @ --------- 2.81E-02
SB-125 Not Detected @ --------- 6.99E-02
SR-85 Not Detected @ --------- 3.37E-02
TA-182 Not Detected  -~-------- 1.58E-01
TA-183 Not Detected @ --=------ 2.50E-01
TC-99m Not Detected @ --------- 4 .45E+04
TL-201 Not Detected  -~~------- 2.12E-01
XE-133 Not Detected @ --------- 3.60E-01
Y-88 Not Detected  --------- 2.40E-02
ZN-65 Not Detected  --------- 1.02E-01
ZR-95 Not Detected -~=-------- 5.74E-02

qﬁqk‘



.************************************************************************

Sandia National Laboratories *

Radiation Protection Sample Diagnostics Program {881 Laboratory} *
6-11-356 2:03:04 AM *
~************************t***********************************************

. *
[ Reviewed :\’%J *
******f&é:{;*******ff**ff**g¥* A J?iUlQQL**********
: M.YQOUNG/D.BISWELL (7584 /SMO)
029%48-01
60086205

: Analyzed by:
ckkrhkkkkxkrkk kb hkn
‘ustomer

lustomer Sample ID
.ab Sample ID

jample Description : MARTINELLI SOLID SAMPLE

sample Quantity 910.000 gram

jample Date/Time 6-06-96 5:45:00 AM
icquire Start Date/Time 6-11-96 12:20:27 AM
Jetector Name LABQ1

ilapsed Live/Real Time €000 / 6002 seconds

-
~omments:
?*t**********************************************************************

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Brror {(pCi/gram)
UJ-238 6.57E-01 5.30E-01 8.75E-01
TH-234 5.56E-01 2.858E-01 4 .00E-01
RA-226 1.09E+00 4 .48E-01 4.10E-01
PB-214 5.48E-01 2.67E-01 3.70E-02
Bi-214 5.07E-01 3.89E-01 3.92E-02
TH-232 5.31E-01 2.67E-01 1.22E-01
RA-228 6.16E-01 5.78E-01 1.34E-01
AC-228 4.67E-01 1.31E-01 7.82E-02
TH-228 3.08E-01 2.47E-01 3.77E-01
Ra-224 4_.79E-01 2.75E-01 6.55E-02
PB-212 5.42E-01 1.01E-01 3.16E-02
BI-212 4 _.88E-01 2.83E-01 2.82E-01
TL-208 4.66E-01 2.46E-01 6.16E-02
U-2358 Not Detected @ --------. 1.48E-01
TH-231 Not Detected W --------. 1.53E+00
PA-231 Not Detected  --c------ 1.16E+00
TH-227 Not Detected @ -------.._ 2.55E-01
RA-223 Not Detected @ -------.- 1.34E-01
EN-219 Not Detected @ --------. 3.06E-01
PB-211 Not Detected @ -------_. 6.81E-01
TL-207 Not Detected W --------_ 1.20E+01
AM-241 Not Detected @ --------- 1.43E-01
BU-239 Not Detected @ ----=--.- 2.70E+02
NP-237 Not Detected W --------._ 2,.08E-01
PA-233 Not Detected @ --------- 4 ,73E-02
TH-229 Not Detected — ---w-a-o-- 1.70E-01




i{Summary Report] - Sample ID: : 60086205

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {pCi/gram)
AG-110m Not Detected  --------- 2.72E-02
BA-133 Not Detected @ --------- 3.35E-02
BE-7 Not Detected @ --------- 2.15E-01
CD-109 Not Detected W --------- 4 36E-01
CD-115 Not Detected  --------- 2.18E-01
CE-139 Not Detected  --------- 2.10E-02
CE-141 Not Detected  -=-------- 3.70E-02
CE-144 Not Detected  --------- 1.52E-01
C0-56 Not Detected @ -~-------- 3_.13E-02
C0-57 Not Detected  -<«=-=------ 1.96E-02
CD-58 Not Detected @ --------- 2.84E-02
CO-60 Not Detected @ -----~---- 3.20E-02
CR-51 Not Detected  --------- 1.98E-01
CS-134 Not Detected R R 3.68E-02
Cs-137 1.42E-02 1.53E-02 1.83E-02
EU-152 Not Detected  --------- 1.89E-01
EU-154 Not Detected @ --------- 1.47E-01
EU-155 Not Detected  --------- 8.54E-02
FE-59 Not Detected - --------- 6.37E-02
GD-153 Not Detected  --------- 6.51E-02
HG-203 Not Detected @ --=------- 2.53E-02
IT-131 Not Detected  --------- 31.44E-02
IR-192 Not Detected  ---=------ 2.2GE-02
K-40 1.42E+01 2.18E+00 2.B1E-01
MN-54 T B2 e B 1.73E-02#:F ¢
MO-99 Not Detected  +-------- &.82E-01
NA-22 Not Detected  -~-------- 3.96E-02
NA-24 Not Detected @ --------- 4 .56E+00
NB-95 Not Detected  --=------- 2.36E-01
ND-147 Not Detected  --------- 2.23E-01
NI-57 Not Detected = -----=---- 3.49E-01
RU-2103 Not Detected  --------- 2.45E-02
RU-106 Not Detected @ --------- 2.41E-01
33-122 Not Detected  --------- 1.12E-01
§8-124 Not Detected  --------- 2.61E-02
SR-125 Not Detected  --------- 6.92E-02
SR-85 Not Detected  --------- 3.17E-02
TA-182 Not Detected  --------- 1.47E-01
TA-183 Not Detected  --------- 2.29E-01
TC-99m Not Detected  --------- 6.30E+03
TL-201 Not Detected  --------- 1.74E-01
XE-133 Not Detected  --------- 2.96E-01
Y-88 Not Detected  --------- 2.26E-02
ZN-65 Not Detected @ --------- 9.67E-02
ZR-95 Not Detected  --------- 5.48E-02

B4 ?; P




'**************************it******************************t*t***********

Sandia National Laboratories
Radiation Protection Sample Dia
6-11-96

*

gnostics Program (881 Laboratory] *

3:47:51 AM

*

'*t*************************t***********************t********************

; Analyzed by: ©

kb kT A hk

ustcomer

‘ustomer Sample
.ab Sample ID

sample Description

jample Quantity

jample Date/Time

icquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

—omments:

i *
Y Iyl *
kit hhrrrkddd¥y ********************

6/@ 56 Reviewed by:
Thkhkkkktrx
: M.YOUNG/D.BISWELL (7584/SMO)
D 025%4%-01
60086206
: MARINELLI SCLID SAMPLE
: 928.000 gram
€-06-96 12:00:00 PM
6-11-96 2:05:23 AM
LABG1
6000 / 6002 seconds

t*ii***************************i*i*********t*******t*********************

Nuclide
Name

U-235

Activity
(pCi/gram)

Not

Detected
.54E-0Q1
.04E+0Q0
.75E-01
.24E-Q1

o U

4 . 54E-01
3.95E-01
Detected
.70E-01
.18E-01
.82E-01
.1BE-01
.42E-01

Wb b o

b S el T I La ]

MDA

(pCi/gram)

TH-231
ba-231
TH-227
RA-223
rRN-219
PB-211
TL-207

AM-241
PU-239
NP-237
PA-233
TH-229

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

=== R~ =]

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

Haibk N R

HANPENRFEHEE DWW R s b

.56E-02

.48E-01AA771£Z:?C;/

.43E+00
.06E+00
.40E-01
.29E-01
.93E-01
.38E-01
.11E+01

yoef5¢

.39E-01
.70E+02
.05E-01
.45E-02
.61E-01



‘Summary Report] - Sample ID: : 60086206

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
AG-110m Not Detected @ --------- 2.51E-02
=A-133 Not Detected @ --------- 3.21E-02
Bm-7 Not Detected  --------- 2.01E-01
CD-109% Not Detected @ --------- 5.12E-01
CD-115 Not Detected  --------- 2.08E-01
CE-139 Not Detected  ---=------ 2.06E-02
CE-141 Not Detected  --------- 3.62E-02
CE-144 Not Detected  +=~------- 1.45E-01
C0-56 Not Detected  --------- 3.40E-02
C0-57 Not Detected  --------- 1.93E-02
CO-58 Not Detected --=------ 2.85E-02
C0-60 Not Detected  --~------ 3.33E-02
CR-51 Not Detected @ ~-~-------- 1.86E-01
C5-134 Not Detected  --------- 3.56E-02
CS-137 Not Detected @ --------- 2.99E-02
EU-152 Not Detected  --=------- 2.08E-01
EU-154 Not Detected @ --------- 1.52E-01
EU-155 Not Detected  --------- 8.31E-02
FE-59 Not Detected @ --------- 7.42E-02
GD-153 Not Detected --------- 6.30E-02
3G-203 Not Detected @ --------- 2.37E-02
I-131 Not Detected  ---~----- 3.13E-02
IR-192 Not Detected @ ~-------- 2.09E-02
K-40 1.56E+0Q01 2.38E+00 2.84E-01
MN-54 Not Detected  --------- 3.00E-02
MO-9¢9 Not Detected  -----«---~ 6.79E-01
Na-22 Not Detected  --------- 3.95E-02
NA-24 Not Detected @ ---=-+----- 4.47E+00
NB-95 Not Detected @ --------- 2.23E-01
ND-147 Not Detected @ --------- 2.058E-01
NT-57 Not Detected @ ----=---- 3.51E-01
RU-103 Not Detected  --------- 2.49E-02
RU-106 Not Detected @ --------- 2.38E-01
53-122 Not Detected @ --------- 1.07E-01
85-124 Not Detected  ------=--- 2.71E-02
53-125 Not Detected  --------- 6.55E-02
SR-85 Not Detected  --------- 3.01E-02
TA-182 Not Detected = --------- 1.48E-01
TA-183 Nct Detected --------- 2.21E-01
TC-99m Not Detected @ --------- S.50E+03
TL-201 Not Detected @ --------- 1.64E-01
X®-133 Not Detected  --------- 2.77E-01
v-88 Not Detected @ --=------- 2.48E-02
ZN-65 Not Detected @ --------- 9.53E-02
ZR-95 Not Detected @ --------- 5.10E-02




***t******************************f****t********************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program {881 Laboratory] *
6-11-%6 5:32:39 AM *

**t****************t****t********t****t******t***t**********************

. .
Analyzed by: /5 ¢ Reviewed by;éﬁééfég}ufig *
Ptk thkkkdtt ki Thkkkkxhdh Thkkkkhrtrthkthrrrkthkrdhrrid L2 4 & XX LA R L 2 & 32 LT PN

‘ustomer : M.YOUNG/D.BISWELL (7584/SMO)
‘ustomer Sample ID : 028950-01
ab Sample ID : 60086207
\ample Description : MARINELLI SOLID SAMPLE
\ample Quantity : §36.000 gram
sample Date/Time : 6-06-96 1:45:00 PM
wcquire Start Date/Time : 6-11-96 3:50:10 aM
Jetector Name : LABO1
:lapsed Live/Real Time 6000 / 6002 seconds
lomments:
rt***t************t****************t*t***iﬂ*********************i********
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 Not Detected W -------._ 1.15E+00
TH-234 7.15E-0Q1 4.10E-01 3.60E-01
RA-226 1.27E+00 $.80E-01 4 .43E-01
PB-214 5.67E-01 1.17E-01 4,25E-02
BI-214 4.86E-01 9.75E-02 4.51E-02
TH-232 4 62E-01 2.38E-01 1.26E-01
RA-.228 5.24E-01 1.73E-01 1.25E-01
AC-228 5.14E-01 1.80E-01 8.67E-02
TH-228 3.75E-01 2.66E-01 3.82E-01
RA-224 4.62E-01 2.68E-01 8.00E-02
PB-212 4 90E-01 1.78E-01 3.43E-02
BI-212 5.70E-01 2.67E-01 2.59E-01
TL-208 4 .54E-0Q1 7.67E-01 6.21E-02
J-235 Not Detected —memm e 1.56E-01
TH-231 Not Detected — ----_-._._. 1.54E+00
PA-231 Not Detected — ----.__-_._ 1.15E+00
TH-227 Not Detected W ------._. 2.58E-01
RA-223 Not Detected @ -------.-. 1.42E-01
RN-219 Not Detected W ------__._ 3.29E-01
PR-211 Not Detected @ --------_ 7.18E-01
TL-207 Not Detected @ ----.__-... 1.26E+01
aM-241 Not Detected — --------. 1.47E-01
PU-239 Not Detected W -------... 2.91E+02
NP-237 Not Detected  ------... 2.26E-01
DPA-233 Not Detected  -------.. 4.77E-02
TH-229 Not Detected — -----.-.-_._ 1

.74E-01




{Summary Report] - Sample ID: 60086207

Nuclide Activity 2-sigma . MDA

Name {pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 2.89E-02
BA-133 Not Detected  --------- 3.65E-02
BE-7 Not Detected  --------- 2.18E-01
CD-109 Not Detected  --------- 4,81E-01
Ch-115 Not Detected @ --------- 2.23E-01
CE-138 Not Detected @ --------- 2.19E-02
CE-141 Not Detected @ --------- 3.78E-02
CE-144 Not Detected @ --------- 1.54E-01
CO-56 Not Detected  =----=---- 3.43E-02
C0-57 Not Detected @ --~--=----- 1.02E-02
C0-58 Not Detected  --------- 3.26E-02
CO-60 Not Detected @ ~-------- 3.51E-02
CR-51 Not Detected @ --=------- 2.03E-01
C§-134 Not Detected  --------- 3.80E-02
Ccs-137 Not Detected  ~---=-=---- 3.185E-02
EU-152 Not Detected @ --=------ 2.26E-01
EU-154 Not Detected  --------- 1.61E-01
EU-155 Not Detected @ --+------- B.62E-02
FE-59 Not Detected @ --------- 7.32E-02
GD-153 Not Detected @ --------- &£.83E-02
HG-203 Not Detected  ----=----- 2.52E-02
I-131 Not Detected @ --=------ 3.34E-02
TR-192 Not Detected @ --------- 2.25E-02
K-40 1.37B+01 2.17E+00 3.18E-01
MN-54 Not Detected @ ---=------ 3.24E-02
MO-98 Not Detected @ --------- 7.42E-01
NA-22 Not Detected  ---=------ 3,.97E-02
NA-24 Not Detected @ ------=-- 4 . 78E+00
NB-85 Not Detected @ --------- 2.41E-01
ND-147 Not Detected @ --------- 2.20E-01
NI-57 Not Detected  --------- 3.63E-01
RU-103 Not Detected  --------- 2.59E-02
RU-106 Not Detected  --------- 2.59E-01
SB-122 Not Detected @ --------- 1.15E-01
SB-124 Not Detected = --------- 2.74E-02
SB-125 Not Detected --------- 6.80E-02
SR-B5 Not Detected @ --------- 3.32E-02
TA-182 Not Detected @ --------- 1.53E-01
TA-183 Not Detected  --------- 2.34E-01
TC-99m Not Detected @ --------- 6.25E+03
TL-201 Not Detected  --------- 1.83E-01
XE-133 Not Detected @ --------- 2.96E-01
Y-388 Not Detected @ --------- 2.78E-02
ZN-65 Not Detected  ---=------ 1.01E-01
ZR-95 Not Detected @ --------- 5.76E-02




t**************************t***********i***************tt***************

‘ Sandia National Laboratories *
— T Radiation Protection Sample Diagnostics Program [881 Laboratory] x
: 6-11-96 7:17:24 AM *

r************************t**************************************t********

T x*
* Analyzed by: 6}41 Reviewed by: :§§k/ *
chkkdhkkkkrkhkkTkkrkidk hkkrrdbdtx **********f******** **********************

-ustomer : M.YOUNG/D.BISWELL (7584/SMO)
-ustomer Sample ID 029951-01
sab Sample ID 60086208

: MARINELLI SOLID SAMPLE
775.000 gram

3ample Description
sample Quantity

sample Date/Time 6-06-96 2:00:00 PM
icquire Start Date/Time 6-11-96 5:34:58 AM
Jetector Name LABO1

zlapsed Live/Real Time 6000 / 6002 seconds

—omments:
t***************t*************************************************t******

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
U-238 Not Detected @ --------- 1.18E+G0C
TH-234 7.24E-01 2.82E-01 4 08E-01
RA-226 1.34E+00 6.58E-01 4.61E-01
DbB-214 5.16E-01 1.13E-01 4 .32E-02
— BI-214 4,.7%E-01 5.72E-01 4 _52E-02
TH-232 5.73E-01 2.99E-01 1.39E-01
RA-228 5.83E-01 2.57E-01 1.51E-01
AC-228 4.48E-01 £§.38E-01 9.25E-02
TH-228 5.31E-01 3.16E-01 3.64E-0Q01
RA-224 4_.99E-01 2.36E-01 7.14E-0Q2
PB-212 5.21E-01 1.06E-01 3.39E-02
BI-212 Not Detected @ --------- 5.17E-01
TL-208 Not Detected — -------.._ £.69E-02
U-235 Not Detected @ --------. 1.61E-01
TH-231 Not Detected — ------._. 1.62E+00
Pa-231 Not Detected @ -------.. 1.19E+00
TH-227 Not Detected — -------__ 2.75E-01
RA-223 Not Detected W --------. 1.44E-01
RN-219 Not Detected @ -----.__. 3.35E-01
PB-211 Not Detected @ ---w--._. 7.35E-01
TL-207 Not Detected @ -------.- 1.28E+01
AM-241 Not Detected — -----_-_.. 1.52E-01
BU-23% Not Detected — -----u--. 2.96E+02
NP-237 Not Detected @ --------. 2.24E-01
PA-233 Not Detected @ ------.__ 4 .81E-02
TH-229 Not Detected W -------.-. 1.76E-01
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[Summary Report] - Sample ID: : 60086208

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected R 2.78E-02
BA-133 Not Detected @ +«------- 3.68E-02
BE-7 Not Detected  --------- 2.30E-01
CD-109 Not Detected  --«------ 5.97E-01
CD-115 Not Detected @ =--------- 2.45E-01
CE-139 Not Detected @ --------- 2.26E-02 oz
CE-141 Not Detected @ --------- 4 03E-02 ;
CE-144 2 23E—02 3-5oE—g8 7.56R-02 /57 ¢ 17:0{“{/ ¢fnfs5€
C0O-56 Not Detected @ «----==-- 3.55E-02
C0-57 Not Detected  --------- 2.10E-02
CO-58 Not Detected  --------- 3.28E-02
C0-60 Not Detected @ --------- 3.48E-02
CR-51 Not Detected @ -~-------- 2.11E-01
C5-134 Not Detected —mem o —- 4 03E-02
Cs§-137 Not Detected  --------- 3.08E-02
EU-152 Not Detected  --------- 2.36E-01
EU-154 Not Detected @ --------- 1.65E-01
EU-155 Not Detected  --------- 9.10E-02
FE-58 Not Detected  --------- 7.69E-02
GD-153 Not Detected  --------- 6.91E-02
HG-203 Not Detected @ ------=--- 2.58E-02
I-131 Not Detected @ --------- 3.48%E-02
IR-192 Not Detected  --------- 2.37E-02
X-40 1.50E+01 2.34E+00 3.25E-01
MN-54 Not Detected @ --------- 3.46E-02
MO-29 Not Detected @ --------- 7.87E-01
NA-22 Not Detected  --------- 4,38E-02
NA-24 Not Detected @ ---«----- 5.36E+00
NB-S5 Not Detected @ -==------- 2.59E-01
ND-147 Not Detected  --------- 2.3%E-01
NI-57 Not Detected @ --------- 3.68E-01
RU-103 Not Detected @ --------- 2.60E-02
RU-106 Not Detected  --------- 2.58BE-01
SB-122 Not Detected  --------- 1.27E-01
SB-124 Not Detected @ ----+---- 3.11E-02
SB-125 Not Detected @ --------- 6£.97E-02
SR-85 Not Detected @ -----=---- 3.48E-02
TA-182 Not Detected @ «-------- 1.63E-01
TA-183 Not Detected @ --------- 2.43E-01
TC-99m Not Detected  --------- 7.47E+03
TL-201 Not Detected  --------- 1.%4E-01
XE-133 Not Detected @ ~------=--= 3.1%E-01
Y-88 Not Detected @ --------- 2.78E-02
ZN-65 Not Detected @ --------- 1.05E-01
ZR-95 Not Detected @ --------- 5.85E-02

65-101




r*************i********t****************i***t***************************

Sandia National Laboratories
Radiation Protaction Sample Diagnostics Pro

6-11-96 9:02:20 AM

gram {881 Laboratory)

x
*
*

RS AR R R R SRR R S A R R a R R E el g L L

" Analyzed by: ™

tkkkkhk kb dkkTh

‘ustomer

ustomer Sample ID
.ab Sample ID

sample Description
sample Quantity
iample Date/Time

wcquire Start Date/Time
Jetector Name
ilapsed Live/Real Time

—omments :

Lfinfs¢

60086209

MARINELLI SOLID SAMPLE

719.000 gram

Reviewed ﬁy:
kS R A SRS A AL LSRR R SRR T T Y
: M.YOUNG/D.BISWELL (7584/SMO)}
: '029952-01

6-06-96 2:15:00 PM
6-11-96 7:19:44 AM
LABQOL
6000 / 6002 seconds

N ¢l

*
*

kb kretd

r******************************************************i*****************

Nuclide
Name

Activity
(pCi/gram)

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detectad
L20E-01
.33E+00
.989E-01
.25E-01

.25E-01
.75E-01
.13E-01
.31E-01
.63E-01
.28E-01
.34E-01
.37E-02

oo -dJn U ;m Uin P\

Detectad
Detected
Detected
Detectead
Detected
Detected
Detected
Detectead

Detected
Detected
Detacted
Detected
Detected

3.13E-01
6.61E-01
1.20E-01
1.32E-01

3.14E-01
2.44E-01
1.63E-01
4.98E-01
4 .54E-01
1.77E-01
3.53E-01
9.46E-02
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MDA
(pCi/gram)

.51E+01

.70E-01
.33E+02
LATE-QL
.44E-02
.00E-01



. 60086209

[Summary Report}l - Sample ID:

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected @ --------- 3.17E-02
BA-133 Not Detected  --=-~--=-«-- 4 .00E-G2
BE-7 Not Detected  --+--=-=---- 2.46E-01
CD-109 Not Detected  --------- 5.75E-01
CDh-115 Not Detected  --------- 2.67E-01
CE-139 Not Detected @ -«-=--=---- 2.49E-02
CE-141 Not Detected  --------- 4.36E-02
CE-144 Not Detected  --------- 1.78E-01
CO-5¢6 Not Detected @ --------- 4 .03E-02
CO0-57 Not Detected  --------- 2.30E-02
CO-58 Not Detected @ ---=--=---- 3.52E-02
CO-80 Not Detected  --------- 3.81E-0Q2
CR-51 Not Detected @ ---=-=----- 2.38E-01
CS-134 Not Detected R 4.39E-02
CS-137 Not Detected  --------- 3.73E-02
EU-152 Not Detected  --------- 2.56E-01
EU-154 Not Detected @ --------- 1.85E-01
EU-155 Not Detected @ --------- 9.67E-02
FE-59 Not Detected @ ---=------ B8.60E-02
GD-153 Not Detected @ --------- 7.60E-02
HG-203 Not Detected  --------- 2.87E-02
I-131 Not Detected @ ---=----- 3.98E-02
IR-192 Not Detected @ --------- 2.62E-02
K-40 1.51E+01 2.36E+00 3.66E-01
MN-54 Not Detected  --------- 3.73E-02
MO-99 Not Detected  ---=--=---- 8.66E-012
NA-22 Not Detected  --------- 4.63E-02
NA-24 Not Detected @ ----=----- 6.12E+00
NB-385 Not Detected  --------- 31.02E-01
ND-147 Not Detected  --------- 2.60E-01
NIi-57 Not Detected  ---=------ 4,36E-01
RU-103 Not Detected - --------- 2.94E-02
RU-1086 Not Detected  --------- 2.87E-01
58-122 Not Detected = =-=-------- 1.39E-01
S8-124 Not Detected @ --------- 3.53E-02
SB-125 Not Detected  --------- 7.86E-02
SR-85 Not Detected @ ---=------ 4 .04E-02
TA-182 Not Detected @ ------=-=-- 1.72E-01
TA-183 Not Detected @ --------- 2.76E-01
TC-99m Not Detected @ --------- 1.00E+02
TL-201 Not Detected @ --------- 2.038-01
XE-133 Not Detected  --------- 3.46E-01
Y-88 Not Detected @ --------- 3.04E-02
ZN-65 Not Detected @ --------- 1.14E-0%
ZR-95 Not Detected @ --------- &.88E-02
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*t**********************************************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program (881 Laboratory] *
6-11-96 10:47:15 AM *
********************t*************t********************************t****
. *
" Analyzed by: ~ &/ /9 ¢ Reviewed by: }3/{7’(0 [ [QL *
B S22 ERE SRR EE R LS *********t*t************t***** * ******************t*
ustomer : M.YOUNG/D.BISWELL {7584 /SMO)
‘ustomer Sample ID : 029958-01
.ab Sample ID : 60086210
;ample Description : MARINELLI SOLID SAMPLE
;ample Quantity : 1025.000 gram
iample Date/Time : 6-06-96 3:15:00 PM
icquire Start Date/Time : 6-11-96 9:04:39 AM
Jetector Name : LARO1
ilapsed Live/Real Time : 6000 / 6002 seconds
‘onments: :
:**i******tt*************************************t****************t******
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected — -------.._ 1.00E+00
TH-234 4.47E-01 2.09E-01 3.42E-01
RA-226 9.33E-01 4.95E-01 3.7%E-01
PB-214 4 27E-01 9.24E-02 3.57E-02
BI-214 4.07E-01 8.46E-02 3.83E-02
TH-232 4.14E-01 2.12E-01 1.10E-01
RA-228 4,39E-01 1.80E-Q1 1.30E-01
AC-228 4 _4%9E-01 1.54E-01 7.40E-02
TH-228 4 _02E-01 4 .85E-01 3.33E-01
RA-224 4.57E-01 1.86E-01 6.62E-02
PB-212 4_51E-01 8.28E-02 2.84E-02
BI-212 4 .42E-01 2.05E-01 2.08E-01
TL-208 3.97E-01 9.19E-02 5.24E-02
U-235 Not Detected W -------.-. 1.41E-01
TH-231 Not Detected @ -------_._ 1.33E+00
PA-231 Not Detected @ -----.._._ 9.91E-01
TH-227 Not Detected — ------_..- 2.33E-01
RA-223 Not Detected @ --------. 1.21E-01
RN-219 Not Detected @ -------.-. 2.84E-01
DB-211 Not Detected W --------_ 6.42E-01
TL-207 Not Detected — -------__ 1.11E+01
AM-241 Not Detected @ --------. 1.28E-01
PU-239 Not Detected — ------_-.- 2.59E+02
NP-237 Not Detected — ------.-_. 1.938-01
PA-2313 Not Detected — --------_ 4.14E-0Q2
TH-229 Not Detected — ------_-__ 1.56E-01
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[Summary Report] - Sample ID: : 60086210

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected --------- 2.32E-02
BA-133 Not Detected @ --------- 3.05E-02
BE-7 Not Detected  --------- 1.82E-01
CD-109 Not Detected  ----===-- 6.55E-01
CD-115 Not Detected  --------- 2.04E-01
CE-139 Not Detected @ --------- 1.96E-02
CE-141 Not Detected @ --------- 3.60E-02
CE-144 Not Detected @ -=-------- 1.42E-01
C0O-56 Not Detected @ --------- 3.03E-02
C0-57 Not Detected  ------=-=-- 1.82E-02
CO-58 Not Detected  --------- 2.72E-02
C0-60 Not Detected @ --------- 3.06E-02
CR-51 Not Detected @ -=-====-- 1.76E-01
CS-134 Not Detected  --------- 3.20E-02
CS-137 Not Detected @ --------- 2.60E-02
wU-152 Not Detected @ ------+-- 1.95E-01
EU-154 Not Detected  --------- 1.36E-01
EU-155 Not Detected @ ---=~---- 7.51E-02
*E-E9 Not Detected @ ----=---- 6.56E-02
GD-153 Not Detected  --------- 6.08E-02
HG-203 Not Detected — ----=++«=--- 2.16E-02
I-131 Not Detected @ ~--------- 3.03E-02
IR-192 Not Detected @ --------- 1.98E-02
K-40 1.58E+01 2.38E+00 2.60E-01
MN-54 Not Detected @ --------- 2.86E-02
MO-99 Not Detected @ --------- 6.96E-01
NA-22 Not Detected @ --------- 3.857E-02
NA-24 Not Detected @ --------- 4.75E+00
NB-95 Not Detected @ ----=----- 2.27E-01
ND-147 Not Detected @ --------- 2.07E-01
NI-57 Not Detected  =--------- 3.28E-01
RU-103 Not Detected @ ----=+==--- 2.29E-02
RU-106 Not Detected @ ----=----- 2.20E-01
SR-122 Not Detected  --------- 1.02E-01
S§B8-124 Not Detected @ --------- 2.40E-02
S28-125 Not Detected @ --------- 6.25E-02
SR-85 Not Detected @ --------- 2.90E-02
TA-182 Not Detected  --------- 1.32E-01
TA-183 Not Detected  --------- 2.08%E-01
TC-99m Not Detected @ -----=---- 8.52E+03
TL-201 Not Detected  --------- 1.66E-01
XE-133 Not Petected @ -----+--- 2.65E-01
Y-88 Not Detected @ --------- 2.19E-02
ZN-65 Not Detected @ ----==---- 8.82E-02
ZR-95 Not Detected @ --------- 4 92E-02
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gf*t*********t*********************f*******t************************t**f*

« Sandia National Laboratories *
c Radizzion Protection Sample Diagnostics Program [881 Laboratory) *
‘ 6-11-96 11:32:25 AM *
v********r#*************************i***********************************t
L k 4

* Analyzed by:
thkhrhkdkkrhrrrthrrtrir
Zustcmer

~ustomer Sample ID
sab Sampls ID

;/,, £< Reviewed by: 7 (s //,r [Q » *
*hkhkkkkkxn Tkkkrhkdrhkretrrrerr *******************t**

M.YOUNG/D.BISWELL (7584/SMO)

LAB CONTROL SAMPLE USING CG134

60086211

sample Description MIXED GAMMA_STANDARD CG1l34

sample Quantity 1.000 Each

sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date/Time 6-11-96 11:20:27 aM
Jetector Name LABO1

ilapsed Live/Real Time 600 / 605 seconds

_cmments: ) ‘
*t************t***********t***********i***************t*************t****

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected  --------- 8.75E+03
TH-234 Not Detected @ ------.__ 3.25E+03
RA-226 Not Detected  ----.__.. 5.96E+03
PB-214 Not Detected @ ------__- 7.02E+02
BI-214 Not Detected W -------._.. 7.04E+02
TH-232 Not Detected @ ~----.--._ 2.31E+03
RA-228 Not Detected W ------__. 3.36E+03
AC-228 Not Detected W -----.-.__ 1.95E+03
TH-228 Not Detected @ -------._. 5.39E+04
RA-224 Not Detected @ -------_-_-. 1.98E+03
PB-212 Not Detected @ ------.-_. 3.81E+03
BI-212 Not Detected @ ------.__ 4 .08E+04
TL-208 Not Detected W -------._ 8.07E+03
U-235 Not Detected W -------_. 1.44E+03
TH-231 Not Detected W -------._. 1.20E+04
PA-231 Not Detected — ------_.. 1.47E+04
TH-227 Not Detected @ -------__ 2.41E+03
RA-223 Not Detected W -------.. 1.00E+26
RN-219 Not Detected W ------._. 5.79E+03
PB-211 Not Detected @ --------.. 1.29E+04
TL-207 Not Detected @ --------. 2.47E+058
AM-2471 8.758+04 1.44E+04 1.60E+03
PU-239 Not Detected W -----_--_._ 2.57E+06
NP-237 Not Detected — -----.-__.. 1.80E+03
EFA-233 Not Detected — -------.. 6.37E+02
TH-229 Not Detected — -a+-----_. 1.51E+03
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{Summary Report] - Sample ID: 60086211

Nuclide Activity 2-sigma MDA

Name {(pCi/Each) Error {pCi/Each)
AG-110m Not Detected @ --------- 5.21E+05
BA-133 Not Detected @ ----=----- 6.17E+02
BE-7 Not Detected @ --------- 1.41E+15
Ch-109 3.42E+05 9.48E+04 8.23E+04
CD-115 Not Detected ------=--- 1.00E+26
CE-139 Not Detected @ ------«-- 6.46E+06
CE-141 Not Detected @ --------- 3.09E+21
CR-144 Not Detected @ --------- 2.14E+05
C0O-56 Not Detected @ --------- 4 .54E+10
C0-57 Not Detected @ --------- 3.64E+04
CO-58 Not Detected  --------- 2.12E+11
CC-60 7.18E+04 9.74E+03 4.74E+02
CR-51 Not Detected @ ---=----- 1.00E+26
CS-134 Not Detected @ --------- 2.18E+03
CS-137 6£.83E+04 9.08E+03 3.15E+02
EU-152 Not Detected  --------- 4.14E+03
EU-154 Not Detected = --------- 2.97E+03
EU-155 Not Detected  --------- 1.76E+03
FE-59 Not Detected  --------- 7.51E+16
GD-153 Not Detected  --------- 2.04E+05
HG-203 Not Detected @ --------- 4 ,95E+15
I-131 Not Detected @ --------- 1.00E+26
IR-192 Not Detected @ --------- 6.65E+10
K-40 Not Detected @ -=-==----- 1.84E+03
MN-54 Not Detected @ --------- 4 .18E+04
MO-99 Not Detected @ --------- 1.00E+26
NA-22 Not Detected @ -~-------- 1.21E+03
NA-24 Not Detected @ --------- 1.00E+26
NB-85 Not Detected @ --------- 1.00E+26
ND-147 Not Detected @ --------- 1.00E+26
NI-57 Not Detected @ --------- 1i.00E+26
RU-103 Not Detected = -----vw-- 1.92E+18
RU-106 Not Detected @ =--=--=-=--- 1.61E+05
SB-122 Not Detected @ --------- 1.00E+26
SB-124 Not Detected @ --------- 5.87E+12
SB-125 Not Detected @ --=------- 4 .77E+03
SR-85 Not Detected @ --------- 1.22E+12
TA-182 Not Detected @ ------=--- 3.47E+08
TA-183 Not Detected @ --------- 1.00E+26
TC-39m Not Detected @ --------- 1.00E+26
TL-201 Not Detected @ --------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected @ ----~---- 1.32E+08
ZN-€5 Not Detected @ ----=----- 3.72E+05
ZR-95 Not Detected @ --------- 3.058E+12
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e*********************************t**********************************t*it*

. : Sandia National Laboratories *
€ Radiation Protection Sample Diagnostics Program *
’ Quality Assurance Report *

32222 I R R R L L R R R R g U AR

Report Datse : 6-11-96 11:32:59 AM

JA File : C:\GENIEPC\CAMFILES\LCS1.QAF

Analyst : FCD

Sample ID : 60086211

Sample Quancity : 1.00 Each

Sample Date : 11-01-90 12:00:00 PM

deasurement Date : 6-11-96 11:20:27 AM

slapsed Live Time : 600 seconds

ilapsed Real Time : 605 seconds

Darameter Mean 1S Error New Value < LU : SD : UD : BS >

AM-241 Activity 8.788E-02 3.022E-03 B8.754E-02 < : : : >

CS8-137 Activity 6.920E-02 1.721E-03 6.327E-02 <« : : : >

CO-60 Activity 7.631E-02 3.142E-03 7.244E-02 <« (:In }: : >

0?(/{:/‘)(-

Flags EKey: LU = Boundary Test (Ab = Above , /Be = Below )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test {(In = Investigate, Ac = Action)

Reviewed by: 4//j:;;2" 6'/4‘/§ 4
e
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t**************************************&*************t*****i************

Sandia National Laboratories *
Radietion Protection Sample Diagnostics Program [881 Laboratory) *
6-14-96 4:37:12 PM *

********tttt**************************************************t*********

*
= C } /;c » . 7

Analyzed by;fj;;;;L /77 Reviewed by: \ QJf? fQﬂ .
bbb bbb AR AL ? S S SR L LI TE S T LT 2 2 S - . *****t%A Trxthbordrt

ustomer : M.YOUNG/E.RANKIN (7585 /8SMO)
ustomer Sample ID : 029960-01 ‘
ab Sample ID : 60091301
-ample Description : MARINELLT SOLID SAMPLE
ample Quantity : 875.000 gram
ample Date/Time : 6-10-96 11:00:00 AM
.cquire Start Date/Time : 6-14-9¢ 2:48:22 PM
'etector Name : LABO1
lapsed Live/Real Time : 6000 / 6002 seconds
‘omments:
‘*************************************t**************************t******t
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Nct Detected — -----.__. 1.10E+Q0
TH-234 7.96E-01 3.26E-01 4 .15E-01
RA-226 1.05E+00 7.28E-01 4.60E-01
DB-214 4.97E-01 1.72E-01 3.97E-02
31-214 4 _68E-01 1.13E-01 4.27E-02
TH-232 6.64E-01 3.46E-01 1.35E-01
RA-228 7.28E-01 2.61E-01 1.37E-01
AC-228 5.54E-01 2.04E-01 8.31E-02
TH-228 4.38E-01 4 .58E-01 3.55E-01
Ra-224 6.38E-01 2.61E-01 7.04E-02
PB-212 6.10E-01 1.17E-01 3.41E-02
BI-212 6.83E-01 4.43E-01 3.12E-01
TL-208 5.48E-01 1.35E-01 6.54E-02
U-235 Not Detected @ ------.-_. 1.52E-01
TH-231 Not Detected —emeeao- 1.58E+00
PA-231 Not Detected — -----.__. 1.23E+00
TH-227 Not Detected — ----_.... 2.79E-01
RA-223 Not Detected W ----..__. 1.37E-01
RN-219 Not Detected — ----._.__. 3.27E-01
PB-211 Not Detected — ------._.. 7.49E-01
TL-207 Not Detected — -----.--.. 1.25E+01
AM-241 Not Detected — ----_-..._ 1.50E-01
PU-239 Not Detected — ----.-__. 2.94E+02
NP-237 Not Detected — ----.-__.. 2.21E-01
PAa.233 Not Detected — ------._. 5.00E-02
TH-229 Not Detected W -----_... 1.7%E-01

6-109




[Summary Report] - Sample ID: 60091301

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 3.50E-02
3a-133 Not Detected @ --------° 3.35E-02
3E-7 Not Detected  --------- 2.29E-01
7D-109 Not Detected  --------- 5.66E-01
~D-115 Not Detected  --------- 2.02E-01
ZE-139 Not Detected  --------- 2.21E-02
CE-141 Not Detected  --------- 3.95E-02
CE-144 Not Detected  --------- 1.5%E-01
70-56 Not Detected  --------- 3.19E-02
Z0-57 Not Detected  =~--------- 2.05E-02
C0-58 Not Detected  ~--------- 3.10E-02
CO-60 Not Detected  --------- 3.50E-02
CR-51 Not Detected  --------- 2.03E-01
C3-134 Not Detected @ --------- 3.61E-02
cS-137 B.34E-02 3.36E-02 2.20E-02
EU-152 Not Detected  --------- 2.11E-01
EU-154 Not Detected  ----=---- 1.66E-01
EU-155 Not Detected  --------- 9.04E-02
FE-59 Not Detected @ --------- 7.04E-02
3ED-153 Not Detected  --------- 6.88E-02
HG-203 Not Detected  --------- 2.61E-02
I-131 Not Detected  ~--------- 3.26E-02
IR-192 Not Detected  --------- 2.36E-02
K-40 1.39E+01 2.20E+00 3.11E-01
MN-54 Not Detected  --------- 3.09E-02
MO-99 Not Detected  ----=---- 6.56E-01
NA-22 Not Detected --------- 3.92E-02
NA-24 Not Detected  --------- 2.96E+00
NB-95 Not Detected  ---=------ 2.42E-01
ND-147 Not Detected  =--------- 2.13E-01
NI-57 Not Detected @ --------- 2.79E-01
RU-103 Not Detected  ---------° 2.63E-02
RU-106 Not Detected @ --------- 2.5%9E-01
SR-122 Not Detected  --------- 9.64E-02
8SRr-124 Not Detected = =-----=----- 2.68E-02
SB-125 Not Detected  ----~----- 7.09E-02
SR-85% Not Detected  --------- 3.38E-02
TA-182 Not Detected  --------- 1.44E-01
TA-183 Not Detected @ ---------° 2.26E-01
TC-99m Not Detected @ -=------- 1.95E+03
TL-201 Not Detected  --=------ 1.65E-01
XE-133 Not Detected  --------- 2.61E-01
Y-88 Not Detected  --------- 2.78E-02
ZN-65 Not Detected  ---=----- 9.66E-02
ZR-95 Not Detected  --------- 5.46E-02
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***************************i**************tt************************i***

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program (881 Laboratory) *
6-14-96 6:28:15 PM *

*f**************************************i***********i*******************

. , .
Analyzed by: « 4/17/9 4 Reviewed by: \é@/[ z/p/ﬁb *
¥hrrdhkkhkdkrrtr kot ****************************** ***2 k4 J************

ustomer : M.YOUNG/E.RANKIN (7585/SMQ)
ustomer Sample ID 028961-01
ab Sample ID 60051302

ample Description : MARINELLI SOLID SAMPLE

6-111

ample Quantity 864.000 gram
ample Date/Time 6-10-96 11:15:00 AM
Ccquire Start Date/Time 6-14-96 4:39:58 PM
'etector Name LABO1
lapsed Live/Real Time 6000 / 6002 seconds
‘omments : '
'******************i*****************************************************
Nuclide Activicy 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected  ------_-. 1.14E+00
H-234 4 _6ZE-(Q1 3.7%E-01 3.68E-01
RA-226 1.33E+00 6.86E-01 4,94E-01
DPE-214 5.03E-01 1.12E-01 3.65E-02
3I-21a 4.63E-01 3.20E-01 3.99E-02
TH-232 5.41E-01 2.68E-01 1.02E-01
RA-228 4,59E-02 1.52E-01 1.30E-Q1
AC-228 5.35E-01 1.70E-0Q1 8.48E-02
TH-228 Not Detected @ --------_ 3.25E-01
Ra-224 6.24E-01 2.55E-01 5.53E-02
BPE-212 5.24E-01 9.55E-02 3.23E-02
B5I-212 Not Detected W --------. 4.88BE-01
TL.-208 4.65E-01 1.62E-01 6.17E-02
U-235 Not Detected — ------._. 1.51E-01
TH-231 Not Detected  ------_.. 1.48E+00
PA-231 Not Detected = ------._. 1.16E+00
TH-227 Not Detected @ -------.. 2.59E-01
RA-223 Not Detected @ -------.._ 1.29E-01
EN-219 Not Detected — ~-----.-_ 3.14E-01
23-211 Not Detected W -----.._. 7.28E-01
TL-207 Not Detected @ -----.._. 1.20E+01
AM-241 Not Detected @ ---c--._. 1.41E-01
7U-239 Not Detected W -----.._._ 2.81E+02
N2-237 Not Detected — -----..__. 2.15E-01
PRA-233 Not Detected  --=----.._ 4.87E-02
TH-229 Not Detected = ------.__ 1.69E-01



[Summary Report] - Sample ID: 60091302

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Exrror (pCi/gram)
AG-110m Not Detected  --------- 2.97E-02
BA-133 Not Detected @ --------- 3.31E-02
BEE-7 Not Detected  --------- 2.23E-01
CD-109 Not Detected  --=------- 7.40E-01
CH-115 Not Detected @ --------- 1.96E-01
CE-139 Not Detected  --------- 2.20E-02
CE-141 Not Detected --------- 3.79E-02
CE-144 Not Detected @ ------=--- 1.50E-01
CO-56 Not Detected  --------- 2.26E-02
C0-57 Not Detected  --------- 1.99E-02
C0-58 Not Detected @ --------- 2.97E-02
CO-60 Not Detected  --------- 3.22E-02
Cr-51 Not Detected @ --------- 2.00E-01
CS-134 Not Detected  --------- 3.57E-02
£s5-137 2.15E-02 2.16E-02 2.29E-02
EU-152 Not Detected  ---+=----- 2.19E-01
EU-1%54 Not Detected  =--------- 1.58E-01
EU-155 Not Detected  -----=---- 8.67E-02
FE-5¢ Not Detected  -=-------- 7.04E-02
GD-153 Not Detected - ----=----- 6.56E-02
EC-203 Not Detected @ --=------- 2.48BE-02
1-131 Not Detected @ --------- 3.26E-02
IR-192 Not Detected @ --------- 2.31E-02
R-20 1.41E+01 2.17E+00 31.09E-01
MN-54 Not Detected  --------- 3.03E-02
MO-99 Not Detected  --------- 6.77E-01
N&-22 Not Detected  --------- 3.98E-02
NA-2Z4 Not Detected  --------- 3.10E+00
N2-985 Not Detected  --------- 2.26E-01
ND-147 Not Detected  --------- 2.18E-01
NI-57 Not Detected @ --------- 3.16E-01
RG-103 Not Detected  --------- 2.51E-02
RU-106 Not Detected  --------- 2.36E-01
§3-122 Not Detected  --=------- 1..02E-01
g=-124 Not Detected  --------- 2.67E-02
£3-125 Not Detected  --------- 6£.57E-0Z2
Sx-85 Not Detegted @ --------- 3.32E-02
TA-182 Not Detected @ --------- 1.54E-01
TA-183 Not Detected  --------- 2.13E-01
TC-99m Not Detected = ~--=-----=- 2.18E+03
TL-201 Not Detected  ~-~-------- 1.62E-01
X=-133 Not Detected @ -----=---- 2.55E-01
Y-88 Not Detected  =--------- 2.458E-02
ZN-65 Not Detected  --------- 9.94E-02
ZR-95 Not Detected  --------- 5.3%E-02

6-112




*********************************t**************************************

Sandia National Laborgtories *
Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 B8:13:43 PM *

************************************i**********************************i

. / ; *
" Analyzed by: é/’-’/‘( Reviewed by: Wé//yq(: *
***********t**** *************************************** **************

ustomer : M.YOUNG/E.RANKIN (7585 /8M0)
ustomer Sample ID 029963-01 '
.ab Sample ID 60091303
-ample Description MARINELLI SOLID SAMPLE
‘ample Quantity 770.000 gram
ample Date/Time 6-11-96 11:30:00 AM
«cquire Start Date/Time 6-14-96 6:31:07 PM
Jetector Nzme LARQ1
lapsed Liva/Real Time 6000 / 6002 seconds
‘omments -
'*******************************i***t************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ -------.. 1.18E+00
TE-232 £.10E-01 2.64E-01 4 .07E-01
RA-Z26 7.58E-01 7.06E-01 4_.50E-01
P3-214 4.38E-01 9.70E-02 4.10E-92
21-214 3.64E-D1 7.61E-02 4.39E-02
TH-232 4.72E-01 4.06E-01 1.33E-01
RA-228 4.68E-01 2.48E-01 1.48E-01
AC-228 5.48E-01 1.91E-01 9.24E-0Q2
TH-228 Not Detected — ----_..._ 6.22E-01
RA-2224 4 .94E-01 2.56E-01 7.48E-0Q2
b3-212 4 _B3E-Q01 1.20E-01 3.42E-Q2
ET-212 4. 82E-01 3.53E-01 2.68E-01
TL-208 5.12E-01 1.31E-01 6.67E-02
U-235 Not Detectad — -----.._.. 1.63E-01
TH-231 Not Detected  «-eo_.... 1.5%E+00
PA-231 Not Detected W -----_... 1.21E+Q0
TH-227 Not Detected — ----._..._. 2.74E-01
RA-223 Not Detected — -----._.. 1.31E-01
RN-219 Not Detected W ----_.._. 3.19E-01
PB-211 Not Detected  ----..___. 7.28E-01
TL-207 Not Detected — ----__... 1.32E+01
AM-241 Not Detected — ---.-.__. 1.50E-01
PU-239 Not Detected — ---..___. 2.%0E+02
NP-237 Not Detected — ----.-___. 2.16E-01
bPa-233 Not Detected — ---.____. 4 _88E-Q2
T=-229 Not Detected — ----___.. 1.81E-01

6-113




[Summary Rsport] - Sample ID:

Nuclide
Name
AG-110m
BA-133
BE-7
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
CO-58
C0-60
CR-51
CS-134
€5-137
EU-152
EU-154
EU-155
FE-5%
GD-153
HG-203
T-131
IR-182
K-40
MN-54
MD-99
NA-22
NA-24
NRB-85
ND-147
NI-57
RU-103
RU-106
SB-122
SRB-124
SB-125%
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
Y-88
ZN-65
ZR-95

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.48E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

60091303

6-114

MDA

(pCi/gram)

2.74E-02
3.44E-02
2.18E-01
5.85E-01
1.55E-01
2.31E-02
3.93E-02
1.56E-01
2.76E-02
1.01E-02
3.18E-02
3.61E-02
2.07E-01
3.69E-02
3.17E-02
2.46E-01
1.63E-01
8.92E-02
7.80E-02
6.95E-02
2.63E-02
3.12E-02
2.35E-02
3.36E-01
3.46E-02
5.77E-01
4,16E-02
1.18E+00
1.98E-01
2.30E-01
2.01E-01
2.60E-02
2.59E-01
8.07E-02
2.95E-02
7.02E-02
3.52E-02
1.57E-01
2.00E-01
1.79E+02
1.33E-01
2.04E-01
2.52E-02
1.04E-01
5.76E-02




************************************************************************

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 9:58:43 PM *

-i******t****************************************************************

- Analyzed by:

‘kkkkkkkkrrkhkkkk

austomer

$/172/6 ¢ Reviewed by: \?*Y}J - *
********C*J{*****************X** * *éyg&iféa*********
: M.YOUNG/E.RANKIN (7585/SMQ) ’

‘ustomer Sample ID
.2b Sample ID

jample Description

jample Quantity

;ample Date/Time

icquire Start Date/Time :

Jetector Name .
ilzpsed Live/Real Time

Jomments:

*

029718-01
60051304

: MARINELLI SOLID SAMPLE

797.000 gram

6-11-96 1:40:00 PM

6-14-96 8:16:05 PM
LABOL

6000 / 6002 seconds

r*****i******************************************************************

Nuclide
Name

Activity
(pCi/gram)

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Neot
Not
Not
Not

Detected
.94E-01
L52E+00
.43E-01
.39E-01

.96E-01
.59E-01
.26E-01
.54E-01
.68E-QL
.23E-01
.29E-01
.52E-01

nwoanunacoun [ RV N

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma MDA

Error (pCi/gram)
......... 1.23E+00
3.37E-01 4.3%E-01
9.41E-01 5.48E-01
1.16E-01 4.03E-02
8.32E-01 4.73E-02
3.42E-01 1.16E-01
2.02E-01 1.49E-01
1.92E-01 8.40E-02
3.90E-01 4.62E-01
2.94E-01 7.68E-02
1.23E-01 3.64E-02
5.51E-01 2.97E-01
1.22E-01 6.85E-02
......... 1.64E-01
......... 1.67E+00
......... 1.28E+00
......... 2.94E-01
......... 1.36E-01
_________ 3.37E-01
......... 7.54E-01
......... 1.32E+01
_________ 1.61E-01
_________ 3.22E+02
......... 2.38E-01
......... 5.09E-02
......... 1.91E-01

6-115



[Summary Report} - Sample ID:

Nuclide
Name
AG-110m
3A-133
BE-7
CD-109
CD-115
CE-139
CE-141
CE-144
CO-56
C0-57
C0-58
C0-&0
CR-51
£S-134
CS5-137
EU-152
EU-154
EU-155
¥E-56
GD-153
HG-203
I-131
TR-162
K-40
MN-54
MO-99
NA-22
NA-24
NB-95
ND-147
NI-57
RU-103
RU-106
8B-122
85-124
88-125
SR-85
TA-182
TA-1813
TC-9%m
TL-201
XE-133
Y-88
ZN-65
Zr-95

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Net

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
4,36E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.53E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

2-sigma
Error

60091304

6-116

MDA

(pCi/gram)

3.45E-02
.58E-02
.35E-01
.32E-01
.61E-01
.48E-02
.94E-02
.65E-01
.55E-02
.17E-02
.27E-02
.67E-02
L28E-01
.08E-02
.31E-02
.37E-01
L71E-01
.39E-02
.44E-02
.32E-02
.73E-02
.34E-02
.56E-02
.32E-01
.47E-02
.89E-01
.18E-02
.15E+00
L15E-01
.32E-01
.24E-01
.B5E-02
.72E-01
.99E-02
.95E-02
.59E-02
.52E-02
.63E-01
.14E-01
.78E+02
.45E-01
.08E-01
.75E-02
.05E-01
.88E-02

MR W
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A L e L L L L R R R L L L arure

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
6-14-96 11:43:36 PM *

222 R 2 S22 AR TSRS RS 22T R LR 2 R R R R L L R R R e I

*
/7/56 Reviewed b :b;&? , *
****:é{i*{;*****************Xt ****éyéfyfggitf*******
: M.YOUNG/E.RANKIN (7585/SMO) )
029715-01
60091305

Analyzed by:<

& %k % % % ik ¥ %k k Ak ok e %ok,
ustomer
ustomer Sample ID
&b Sample ID

ample Description : MARINELLI SOLID SAMPLE

ample Quantity 1006.000 gram

ample Date/Time 6-11-96 2:00:00 PM
£quire Start Date/Time 6-14-96 10:01:02 PM
'ecector Name LABO1

lapsed Live/Real Time 6000 / 6002 seconds

1

-ormments:
RARAAEEAEESEEESERERREESERRS Rt s LR R R L R R R e R

Nuclide Activity 2-sigma MDA
Name {(pCi/gram)} Error (pCi/gram)
U-238 Net Detected W ---w----- 1.01E+00
TH-234 Not Detected @ --=------- 4 .26E-01
RA-226 1.06E+0Q0 4 ,79E-01 3.78E-01
P3-214 5.22E-01 1.05E-01 3.53E-02
EI-214 4,.63E-01 ¢,46E-02 3.50E-02
TH-232 4 ,12E-01 2.56E-01 1.06E-01
RA-228 5.31E-01 1.63E-01 1.13E-01
AC-228 4 38E-01 1.32E-01 7.85E-02
TH-228 1.76E-01 1.90E-01 3.1%E-01
RA-224 4 88E-01 1.89E-01 6.51E-02
PR-212 4 .50E-01 9,16E-02 2.86E-02
5I1-212 6.15E-01 5.61E-01 2.75E-01
r'L-208 Not Detected @ --------- 5.19E-02

: -
U-235 VL M- o _sar oo 1.393-01/:/2?2/’2;‘/*!
TE-231 Not Detected = --------- 1.36E+00
ba-231 Not Detected @ --------- 1.03E+00
TH-227 Not Detected @ --------. 2.30E-01
RaA-223 Not Detected @ --------- 1.13E-01
EN-219 Not Detected @ --------- 2.76E-01
B3-211 Not Detected @ --------- 6.17E-01
TL-207 Not Detected @ --------- 1.06E+01
AM-241 Not Detected  ---+----- 1.30E-01
PU-23¢9 Not Detected @ --------_ 2.62E+02
ND-237 Not Detected @ --------- 1.35E-0Q1
PA-233 Not Detected @ --------- 4 .09E-02
T=-229 Not Detected W --------- 1

6-117

.53E-01
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[Summary Report] - Sample ID: 60091305

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
AG-110m Not Detected  --------- 2.25E-02
BA-133 Not Detected  --------- 3.10E-02
BE-7 Not Detected - --------- 1.87E-01
Cb-109 Not Detected @ --=------- 6.70E-01
CDh-115 Not Detected @ --------- 1.26E-01
CE-139 Not Detected @ --------- 1.96E-02
CE-141 Not Detected @ --------- 3.40E-02
CE-144 Not Detected @ --------- 1.3%E-01
C0O-56 Not Detected @ --------- 2.92E-02
C0-57 Not Detected @ --------- 1.78E-02
CO-58 Not Detected  --------- 2.69E-02
CO-60 Not Detected @ -=-------- 3.12E-02
CR-51 Not Detected @ =--------- 1.66E-01
£S-134 Not Detected  --------- 3.43E-02
Cs-137 Not Detected @ --------- 2.55E-02
EU-152 Not Detected @ --------- 1.97E-01
EU-154 Not Detected  --------- 1.44E-01
BU-155 Not Detected  ----=--=--- 7.85E-02
FE-589 Not Detected  --------- 6.18E-02
GD-153 Not Detectred  --------- 5.89%E-02
HG-203 Not Detected --------- 2.16E-02
i-131 Not Detected  --------- 2.48E-02
TR-192 Not Detected @ --=-=-~---- 1.97E-02
XK-40 1.28E+01 2.01E+00 2.63E-01
MN-54 Not Detected  --------- 2.71E-02
M0O-29 Not Detected  --------- 4.,43E-01
NA-22 Not Detected @ --------- 3.60E-02
NA-24 Not Detected @ --------- 1.04E+00
NB-95 Not Detected @ -----=---- 1.73E-01
ND-147 Not Detected @ --------- 1.70E-01
NI-57 Not Detected @ --------- 1.88E-01
RU-103 Not Detected  --=------ 2.12E-02
RU-106 Not Detected @ --+------- 2.17E-01
SB-122 Not Detected  --------- 7.58E-02
8B-124 Not Detected R 2.37E-02
E8-125 Not Detected  --------- 6.16E-02
SR-85 Not Detected @ -=-------- 2.75E-02
TR-182 Not Detected @ --------- 1.31E-01
TA-183 Not Detected  --------- 1.74E-01
TC-99m Not Detected  --------- 1.71E+02
TL-201 Not Detected  --------- 1.23E-01
XE-133 Not Detected @ -=--==---- 1.77E-01
Y-88 Not Detected @ ---=------ 1.96E-02
ZN-65 Not Detected @ ------=--- 8.54E-02
ZR-95 Not Detected  --------- 4 ,94E-02
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Sandia Naticnal Laboratories *
Radiaztion Protection Sample Diagnostics Program [881 Laboratory] *
6-15-96 1:28:25 AM *

IR LSS SRR R R RS saR sl LR SRRl sttt R Rl SRR R R KR B R R R R R S AR Irag

4/17/'5‘ *

Reviewed by: S\éé/b//}?/‘/‘& *
Thkkkkkhkkhkkrkktkkrdhrtrrhrkhrhtkrdk etk hkrhkdtrxrxrtrrrtrerr
: M.YOUNG/E.RANKIN (7585/SMO) -
029720-01
60091306

Analyzed by:”

T d ok k ok ko ok ok ok & dk ok kA
ustomer
ustomer Sample ID
ab Sample ID

ample Description : MARINELLI SOLID SAMPLE

ample Quantity 875.000 gram

ample Date/Time 6-11-96  2:45:00 PM
cquire Start Date/Time 6-14-96 11:45:55 PM
ietector Name LABOL

lapsed Live/Real Time 6000 / 6002 seconds

‘omments:
REREEEEELER LS AR RS SRAEA RSttt d s sl R R LT T

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error {pCi/gram)
U-238 Not Detected @ --------- 1.07E+00
TH-234 £.11E-01 2.39E-01 3.49E-01
RA-226 3.09E-01 5.60E-01 4 38E-01
PR-214 4 26E-01 9.66E-02 3.64E-02
BI-214 4 18E-01 1.03E-01 4.16E-02
TH-232 4.50E-01 2.34E-01 1.21E-01
RA-228 31.86E-01 2.12E-01 1.52E-0Q1
AC-228 Not Detected @ --------- 8.32E-02
TH-228 4,.79E-01 2.02E-01 3.81E-01
RA-2224 4 ,20E-01 1.68E-01 6.08E-02
PR-212 4.36E-01 8.22E-02 3.12E-02
BI-212 4 40E-01 5.54E-01 2.89E-01
TL-208 4.058E-01 1.13E-Q1 5.53E-02
U-235 Not Detected @ --------- 1.48E-01
TH-221 Not Detected @ --------- 1.46E+00
PA-231 Not Detected @ --------- 1.08E+00
TH-227 Not Detected @ --------- 2.46E-01
RA-223 Not Detected @ --------- 1.1%9E-01
RN-219 Not Detected @ --------- 3.00E-C1
PR-213 Not Detected @ --------- 7.11E-01
TL-207 Not Detected @ --------- 1.21E+01
AM-24) Not Detected @ --------- 1.44E-01
PU-239 Not Detected @ --------- 2.73E+02
NP-237 Not Detected @ --------- 2.05E-01
PA-233 Not Detected @ --------- 4 . 6BE-02
TH-229 Not Detected @ -------_.. 1.65E-01
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[Summary Report]

Nuclide
Name
AG-110m
BA-133
BE-7
CD-109
Ch-115
CE-139%
CE-141
CE-144
C0O-56
C0-57
C0-58
Co-60
CR-51
CS-134
C§-137
EU-152
EU-154
EU-155
FE-59
GD-153
HE-203
I-131
IR-182
K-40
MN-54
MO-&S
NA-22
NA-24
NB-95
ND-147
NI-57
RU-103
RU-106
SR-122
SR-124
§2-125
SR-85
TA-182
TA-183
TC-99m
TL-201
XE-133
v-88
ZN-65
ZR-%5

Activity
(pCi/gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Ncot
Not
Not
Not

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.60E+01
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- Sample ID:

2-sigma
Error

60091306

6-120

MDA

(pCi/gram)

.60E-02
.27E-02
.11E-01
.16E-01
.45E-01
.07E-02
.62E-02
.48E-01
.12E-02
.92E-02
.03E-02
.30E-02
.94E-01
L42E-02
.97E-02
.07E-01
.50E-01
.533E-02
.14E-02
.44E-02
.38E-(02
.92E-02
.22E-02
.17E-01
.00E-02
LABE-01
.91E-02
.23E+00
.B5E-01
.03E-01
.03E-01
.AT7E-02
L44E-01
.91E-02
.E8E-02
.78E-02
.06E-02
LA2E-01
.94E-01
.06E+02
.32E-01
.92E-01
.73E-02
.58E-02
.30E-02

UWORNHFEFNERPWAN SIJRNNNONOPHEWLWDOWLNDMODOADJOHNDMNWRWBRHWEHWNDE QMWK



'********t******************i*****************************************i**

Sandia National Laboratories *
Radizvion Protection Sample Diagnostics Program [881 Laboratory] *
6-15-96 3:13:36 AM *

R e R L L L R Rk g LT v

: ) *
- Analyzed by: " f/f'? 4 Reviewed by: \;g/{/é

AL *
R R 2R R RS s T Y *********r**********f******ZZEY:***********

ustomer M.YOUNG/E.RANKIN (7585/SMO)
lustomer Sample ID 029721-01
.ab Sample ID 60091307

sample Description
jample Quantity
jample Date/Time 6-11-96
icquire Start Date/Time 6-15-96
Jetector Name : LABO1
ilapsed Live/Real Time 6000 /

: MARINELLI SOLID SAMPLE
: 867.000 gram

3:00:00 pPM
1:30:48 AM

6002 seconds

—omments:
t*******************************************************************t****

Nuciide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram}

U-238 7.40E-01 7.16E-01 9.56E-01

TH-234 4 6SE-01 2.88E-01 4 (03E-01

RA-226 1.23E+00 6.32E-01 4 51E-01

28-214 5.63E-01 3.27E-01 3.80E-02

21-214 5.44E-01 1.42E-01 4 43E-02

TH-232 5.20E-01 2.63E-01 1.27E-01

RA-228 6.49E-01 1.97E-01 1.45E-01

AC-228 6.16E-01 1.88E-01 8.56E-02

TH-228 3.01E-01 2.18E-01 3.85E-01

RA-224 4 . 82E-01 1.96E-01 8.73E-02

PBE-212 6.27E-01 1.14E-01 3.32E-02

21-212 6.46E-01 2.88E-01 2.86E-01

TL-208 5.43E-01 1.81E-01 6.12E-02 y
(’_ 1

7-235 FasE—gs = z3p_pe 1.62E-01 M’TJJ;V{G-(

TE-231 Not Detected @ --------- 1.54E+00

PA-231 Not Detected @ --------- 1.15E+QQ

TH-227 Not Detected @ --------- 2.7%9E-01

RA-223 Not Detected @ --------- 1.30E-01

rN-219 Not Detectked @ --------- 3.16E-01

PB-211 Not Detected @ ---------. 7.27E-01

TL-207 Not Detected  --------- 1.28E+01

2M-241 Not Detected  --------- 1.51E-01

PU-23% Not Detected @ --------. 2.97E+02

ND-237 Not Detected @ ---------. 2.28E-01

PA-233 Not Detected @ --------- 4 90E-02

TH-229 Not Detected W -------._ 1

.78E-01



[Summary Report] - Sample ID: 60091307

Nuclide Activity 2-sigma MDA
Neme (pCi/gram) Error {pCi/gram)
AG-110m Not Detected @ =--------- 2.70E-02
Br-133 Not Detected @ --------- 3.58E-02
B=-7 Not Detected @ --------- 2.11E-01
-109 Not Detected @ --------- 5.53E-01
Co-115 Not Detected  --------- 1.61E-01
Ce-136 Not Detected --------- 2.24E-02
C=2-141 Not Detected  -==-----=-- 3.92E-02
Ce-124 Not Detected  -~--==---- 1.58E-01
CO-56 Not Detected  --------- 2.43E-02
CO-57 Not Detected  --------- 2.11E-02
C0-58 Not Detected  =~-------- 3.23E-02
C0-60 Not Detected @ --------- 3.44E-02
Cx-51 Not Detected @ --------- 2.10E-01
Cs-134 Not Detected @ --------- 31.8%9E-02
Cs-137 Not Detected  --------- 3.08E-02
EU-152 Not Detected @ ------~-- 2.33E-01
EU-154 Not Detected @ --------- 1.66E-01
=5-155 Not Detected  --------- G.03E-02
rZ-39 Not Detected  =--------- 7.24E-02
G2-153 Not Detected  --------- £.81E-02
=E-203 Not Detected @ --------- 2.49E-02
I-131 Not Detected @ =--=------- 3.12E-02
Tx-192 Not Detected @ --------- 2.39E-02
K-40 1.55E+01 2.38E+00 3.01E-01
MN-54 Not Detected @ --------- 3.41E-02
M3-89 Not Detected @ --------- 5.58E-01
Ni-22 Not Detected = --------- 3.94E-02
Ni-24 Not Detected --------- 1.41E+00
Kz=-85 Not Detected @ --------- 2.08E-01
ND-147 Not Detected @ --=--=---- 2.24E-01
NZ-57 Not Detected @ --------- 2.27E-01
XT-103 Not Detected @ --------- 2.63E-02
R7-108 Not Detected  --------- 2.80E-01
£3-122 Not Detected @ --------- B.66E-02
35-124 Not Detected @ --------- 2.79E-02
§=-125 Neot Detected --------- 7.40E-02
SE-85 Not Detected @ --------- 3.46E-02
TA-182 Not Detected @ --------- 1.57E-01
TA-183 Not Detected  --------- 2.05E-01
TC-89m Not Detected  -«-------- 2.68E+02
TL-201 Not Detected  --------- 1.43E-01
XZ-133 Tt BCE Sl B0 1.61E-01p"
vV-£8 Not Detected @ --------- 2.20E-02
ZXN-£5 Not Detected  --------- 1.04E-0Q1
ZZ -85 Not Detected  --=------ 5.73E-02
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Sandia National Laboratories *
Radlatlon Protection Sample Diagnostics Program [881 Laboratory) *
6-16-96 11:17:23 AM *

******************************************t*****************************

¢/17/s¢ Reviewed b \vﬁéf
*******{;Ji**********21322****tt* ****//Sygag********
. M.YOUNG/E.RANKIN (7585/SMO)
LAB CONTROL SAMPLE USING G134
60091308

Analyzed by:
Trxkkdkkxtrdkhhx
ustomer
tstomer Sample ID
ab Sample ID

-emple Description MIXED GAMMA STANDARD CG134

ample Quantity 1.000 Each

zample Date/Time 11-01-90 12:00:00 PM
«cquire Start Date/Time 6-16-96 11:01:13 AM
gCtector Name LaB0O1

‘lapsed Live/Real Time 600 / 605 seconds

omments:
EAAEEAS SRSt RS S s RsRdlaRl il R L R R L X R R R R R e AR

Nuclide Activity Z-sigma MDA
Name (pCi/Each) Error {pCi/Each}
U-238 Not Detected  --=------- 8.39E+03
TE-234 Not Detected W --------- 3.31E+03
=A-226 Not Detected @ --------- 6.01E+03
-=-214 Not Detected ™ --------- 6.93E+02
=I-214 Not Detected @ -----+--«-- 6.92E+02
TH-232 Not Detected  --------- 2.19E+03
X2-228 Not Detected @ --------- 3.47E+03
AC-228 Not Detected @ --------- 1.93E8+03
TE-228 Not Detected @ --------- 5.48E+04
xA-224 Not Detected @ --------- 3.22E+03
°5-212 Not Detected @ --------- 3.90E+03
21-212 Not Detected @ --------- 4 . 21E+04
TL-208 Not Detected @ --------- B.13E+03
G-235 Not Detected @ --------- 1.48E+0Q3
TE-231 Not Detected @ ----+---- 1.21E+04
A-231 Not Detected @ --------- 1.50E+04
TH-227 Not Detected @ --------- 2.43E+03
RA-223 Not Detected - --------- 1.00E+26
=N-219 Not Detected @ ~----a--- 5.73E+03
F2-2131 Not Detected @ --------- 1.28BE+04
TL-207 Not Detected @ -----w--- 2.64E+05S
rM-241 8.82E+04 1.43E+04 1.57E+03
>J-239 Not Detected @ --------- 2.62E+06
X2-237 Not Detected @ ----~---- 1.80E+03
FR-233 Not Detected @ --------- 6.51E+02
TE-229 Not Detected @ --------. 1

6-123
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[Summary Report] - Sample ID: 60091308

Nuclide Activity 2-sigma MDA
Name (pCi/Each} Error {(pCi/Each)
AG-110m Not Detected @ --------- 5.15E+05
BA-133 Not Detected @ --------- 6.10E+02
BE-7 Not Detected @ --------- 1.48E+15
CD-109 3.24E+05 8.82E+04 B.37E+04
CD-115 Not Detected  --------- 1.00E+26
CE-139 Not Detected  --------- 6.66E+06
CE-141 Not Detected @ --------- 3.50E+21
CE-144 Not Detected @ -~------- 2.20E+05
CO-56 Not Detected  =--------- 4 _B87E+10
C0-57 Not Detected  -----=---- 3.69E+04
C0O-58 Not Detected  --------- 2.24E+11
COo-60 7.18E+04 9.78E+03 4,.05E+02
CR-51 Not Detected @ -=--=------ 1.00E+26
CS-134 Not Detected  --------- 2.18E+03
CS-137 6£.84E+04 S . 07E+03 3.29E+02
EU-152 Not Detected @ --+=------ 4 .18E+03
EU-154 Not Detected @ --------- 2.88E+03
£U-155 Not Detected  --------- 1.75E+0C3
rE-59 Not Detected @ --------- 8.37E+16
GDh-153 Not Detected @ =--------- 2.08E+05
HG-203 Not Detected @ --------- 5.850E+15
I-131 Not Detected @ --------- 1.00E+26
IR-192 Ncot Detected @ --------- 7.21E+10
K-40 Not Detected  --------- 1.88E+03
MN-54 Not Detected  --------- 4 .16E+04
M0O-99 Not Detected @ --------- 1.00E+26
NA-22 Not Detected @ =~-------- 1.17E+03
NA-24 Not Detected --------- 1.00E+26
NB-95 Not Detected @ --------- 1.00E+26
ND-147 Not Detected  --------- 1.00E+26
NI-g7 Not Detected @ --------- 1.00E+26
W-103 Not Detected @ ---=------ 2.15E+18
RU-106 Not Detected @ --------- 1.56E+05
SB-122 Not Detected  ---=----- 1.00E+26
SB-124 Not Detected — --=------ 6.13E+12
5B-125 Not Detected  --------- 4 . S4E+03
SR-85 Not Detected  --------- 1.34E+12
TA-182 Not Detected  --------- 3.57E+08
Th-183 Not Detected @ =-=-------- 1.00E+26
TC-%99m Not Detected  --------- 1.00E+26
TL-201 Not Detected @ -r------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected = --------- 9 .98E+07
ZN-65 Not Detected  --------- 3.72E+05
ZR-95 Not Detected  ---=------ 3.23E+12
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program *
Quality Assurance Report *

[T E 22 FXXEXESL222 SRR LA 22 LSS A Aid il iss s d ittt sl Xas X L X RN TR EEE RS

eport Date : 6-16-96 11:18:29 AM

A File : C:\GENIEPC\CAMFILES\LCS1.QAF .

nalyst : FCD

ample ID : 60091308

ample Quantity : 1.00 Each

-ample Date : 11-01-90 12:00:00 PM

leasurement Date : 6-16-96 11:01:13 AM

‘lapsed Live Time T 600 seconds

:lapsed Real Time : 605 seconds

’‘arameter Mean 1S Error New Value < LU : SD : UD : BS >

M-241 Activity 8.788E-02 2.958E-03 8.B25E-02 <« : : : >

’8-137 Activity 6.918E-02 1.716E-03 6.835E-02 < : : : >

0-60 Activity 7.626E-02 3.151E-03 7.248E-02 < @: : >

Bk o5

‘lags Key: LU = Boundary Test (Ab = Above e = Below )
SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action)
UD = User Driven N-Sigma Test (In = Investigate, Ac = Action)
BS = Measurement Bias Test (In = Investigate, Ac = Action)

Reviewed by: ’///i:;;z— 6/12/5 ¢ .

v
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Section 6.2
Data Validation Report
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INTERNATIONAL
TECHNOLOGY
CORPORATION

November 25, 1996

Mr. Skip Wrightson

Sandia National Laboratories
Organization 7585

P.O. Box 3800

Albuquerque. NM 87185

orrectiol Validati i v
Analvtical Data to Published Background Ranges at
andj tional La ies/New i it

Dear Mr. Wrightson:

[ discovered an error in the background Sample group field for the Level II Barium analysis
listed in Table 1. and in the minimum value for the Level III Cobalt background range. The
impact of these ertors should be minimal. Please substitute this letter for the original transmittal.

[ am very sorry for this inconvenience.
Respectfuily submitted,

[T CORPORATION

lames D. Keith
Hydrogeochemist

Regional Office
5301 Central Avenue. N.E.. Suite 700 » Albuquerque, New Mexico 87108-1513
505-262-8800 » FAX: 505-242-8855
iT Corpornation is a wholly owned subsidiary of Intemational Technoiogy Corporation
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Reqonal Othice

INTERNATIONAL 5301 Cenuad Avenue ME—fu= "7
CHN

TE IOLOGY ! e i7ogia
Lo Adbudquerque New Men;.;;;z;;g::gé

November 25, 1996

Mr. Skip Wrightson

Sandia National Laboratories
Organization 7585

P.O. Box 5800

Albuguerque, NM 87185

andia Nati ies / New i i }
Dear Mr. Wrightson:

This letter report documents results of the data validation and data comparison tasks for Site 109,
Operable Unit 1332, performed under the IT Corporation task order 12-0939A.336. Levei Il and Level
1II anaiytical data were reviewed, evaluated and compared to assess their reliability for use in No Further
Action (NFA) proposals. The data were then compared to background ranges published in "Background
Concentrations of Concern to the Sandia National Laboratories / New Mexico (SNL/NM) Environmental
Restoration and the Kirtland Air Force Base Installation Restoration Program” (SNL/NM, 1996), and
where appropriate, the Proposed Resource Conservation Recovery Act (RCRA) Subpart S soil action
levels (EPA, 1990).

Data Validation Results

An analytical data review was performed to assure that existing Data Validation I (DVI) reviews
conducted by the SNL/NM Sample Management Office are accurate. Data Validation [1 (DVII) reviews
were also performed to assure the data is acceptable for use in NFA proposals. The reviews indicate that

. DVI findings are accurate and that all Level If and Level III data are acceptable for NFA purposes, with
the possible exception of a few Levet II results discussed below. A few qualifiers for the Level I1I data
that were assigned in the associated DVII reviews, however, should be considered when interpreting
these data. Level I1I Target Analyte List metals (Environmental Protection Agency [EPA] SW-846
Methods 6010/7000) and high explosives (HE) (EPA SW-846 Method 8330) analyses were performed by
General Engineering Laboratories, while Level Il inductively couple plasma (ICP) metais analyses were
performed by the SNL/NM onsite laboratory. For all metal analytes there is generally good agreement
between the Level Il and Level III ICP data.

Analytical quality of the Level III metals data is excellent for all analytes, with five exceptions;

antimony, barium, iron, potassium and sodium. Matrix Spike/Matrix Spike Duplicate (MS/MSD)
analyte recovery values for antimony, barium, potassium and sodium are outside control limits control

301462.155.04.000 . l

IT Corporatan 1s @ wholly owned subsdiary of Internatonal Technaiogy Corparatcn
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INTERNATIONAL TECHNCLOGY CORPORATION

Mr. Skip Wrightson November 25, 1996

limits, while only the potassium relative percent difference (RPD) value exceeds control limits. With the
exception of antimony and iron, the laboratory control sample/ laboratory control sample duplicate
(LCS/LCD) data for these and all other metal analytes, indicate that the analytical system was operating
within specifications.

The impact of out-of-control precision and accuracy of the Level Il measurements on the reported
analyte concentrations in the environmental samples is potentially significant only for antimony, which
was not detected in any samples. The low MS/MSD and LCS/LCD recovery values for antimony require
that a *UJ” value be assigned to all antimony results, but this should have no significant impact on the
magnitude of the measurements used in background comparisons (antimony was not detected in any
samples). Barium, iron, potassium, and sodium are ubiquitous constituents that display extreme
variability across SNL/NM and are generally of little environmental concern. Background has not been
established for iron, potassium or sodium, and the constituents are not listed within the Proposed RCRA
Subpart S regulations.

Method detection limits (MDLs) for most of the Level II arsenic, cobalt, and selenium data are all above
the maximum background value for the appropriate spatial group, precluding a meaningful comparison
of the data to those background distributions. The high MDLs, however, generally appear to be
sufficiently low to detect anthropogenic contributions to the sample concentration. No detections were
observed for any of these analytes above these high MDLs, or for the one sample designation group
(ARCOC #5425) with MDLs that are below the maximum background values for the three analytes.

Analytical quality c;.t“ the Level III HE data is generally good for all analytes with the exception of tetryl,
p-nitrotoluene and m-nitrobenzene. Tetryl partially decomposed during sample preparation. Tetryl
recovery values in the LCS/LCD samples are low, due to the fact that the compound partially
decomposed during sample preparation. LCS/LCD RPD values were outside control limits for both p-
nitrotoluene and m-nitrobenzene. The DVII reviews highlight that LCS/LCD and MS/MSD analyte
recovery values for various compounds in analytical batches 86077 and 85777 are below control limits,
causing “UJ” qualifiers to be assigned (none of the compounds were detected in any environmental
samples). The impact of out-of-contro! precision and accuracy on the reported environmental sample
concentrations are potentially significant, because the true sample concentrations might be above the
measured values (not detected).

C i i c

Table 1 lists analyte concentrations that exceed the maximum background values reported for soil in the
analyte specific background spatial group within which Site 109 is located (the Southwest Super Group -
SNL/NM, 1996). Some analyte concentrations in these samples appear to be significantly elevated (i.e.
greater than about twice the maximum reported background value) relative to their respective
background distributions (SNL/NM, 1996). It shouid be noted that for any constituent, 5 percent of the
samples will by definition fall above the 95th percentile/95th upper tolerance limit of the background
distribution. Given the great vertical and lateral heterogeneity in SNL/NM soils, these apparently high
values could reflect samples with naturally high concentrations of the respective source minerals,

With the exception of the Level III thallium and Level II cadmium results, these values are all well
within observed background ranges for other SNL/NM spatial group background ranges. None of the

301462.155.04.000 2

T Corporanen s @ whoily owned subsiary of Internemonal Technology Corporgton
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Mr. Skip Wrightson November 25, 1996

potentially elevated analyte concentrations exceed their respective proposed RCRA Subpart S action
levels. except the Level Il cadmium result in Sample # 029726, which exceeds-an action level of 40
mg/kg. Given that the analysis is Level II, the analytical integrity of the resuit should be scrutinized. No
significant field or laboratory contamination appears to be associated with any of the samples cited for
apparently high concentrations.

"Background” has not been established for any HE compounds at SNL/NM because they are not
naturally occurring or widely distributed; therefore, any definitive detection probably indicates the
presence of anthropogenic HE material.
[f you have any questions regarding this data review, please call me at (505) 262-8938.
Respectfully submitted,
IT CORPORATION

/w ¥ Moo
James D. Keith
Hydrogeochemist

301462.155.04.000 3
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Table 1

List of Analytical Values Exceeding Appropriate Sandia National Laboratories / New
Mexico Background Ranges*

considered to be in draft status.

101462.155.04.000
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6-133

Analyte Sample # Concentration Background Background Sample Group Darta
(mg/kg) Range Quality
(mg/kg) Level
Cobalt 029937 11.5 0.50-3.8 Southwest/CTF (Subsurface) 1]
Chromivm 029949 48.6 0.5-314 Southwest (Subsurface) in
Thallium 029945 8.79 0.0011-7.1 North/Tijeras/Southwest/CTF/Offsite 1]
(Surface and Subsurface)
Thailium 029937 7.90 0.001% -7.1 Nonth/Tijeras/Southwest/CTF/Offsite Il
(Surface and Subsurface)
Barium 029726 630 0.5-495 Southwest/CTF (Subsurface) I
Cadmium 029726 99 0.00265 - 6.2 North/Tijeras/Southwest/CTF/Offsite fl
(Subsurface)
Chromium 029718 350 0.50-314 Southwest (Subsurface) I
Chromium 029952 39 0.50-314 Southwest (Subsurface) i1
=
Copper 029726 560 1.0-845 Southwest/CTF/Offsite 11
Copper 029725 - 210 1.0-845 Southwest/CTF/Qffsite 1]
e e—— _,_.____"'—"“‘"—__I
> Final background report is currently in review; therefore, reported background ranges should be



Section 6.3
Risk Assessment Report
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RISK ASSESSMENT FOR ER SITE 109 7128197

ER SITE 109: RISK ASSESSMENT ANALYSIS

|. Site Description and History

Site 109 is the Building 9950 Firing Site, and is included in Operable Unit 1335
(Southwest Test Area). The site is located in the North Thunder Range, 0.4 miles east
of Technical Area lll and approximately 6000 feet west of Lovelace Road. The site
covers approximately 0.27 acres. The site was operational from 1963 to approximately
1969. Explosive tests were conducted at two locations: one location was south and/or
southeast of Building 9950 and the other was on top the earth-bermed building. The
explosives used include baratol, trinitrotoluene (TNT), Composition B, Boracitol, plastic-
bonded hexahydro-1,3,5-trinitro-1,3,5-trazine (RDX}, nitroguanadine, detasheet and
cord. The potential constituents of concems (COCs) are high explosives (HE), depleted
uranium (DU), RCRA metals, aluminum, copper, and beryllium.

II. Human Health Risk Assessment Analysis
Risk assessment of this site includes a number of steps which 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:

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

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

Step 3. The potential intake of these COCs by the representative population is
calculated using a tiered approach. The tiered approach includes
screening steps, followed by potential intake calculations and a
discussion or evaluation of the uncerainty in those calculations.
Potential intake calculations are also applied to background screening
data.

Step 4. Data are described on the potential toxicity and cancer effects from
exposure to the COCs and associated background constituents and
subsequent intake.

Step 5. Potential toxicity effects (specified as a Hazard Index) and cancer risks
are calculated for COCs and background.

Step 6. These values are compared with standards established by the United
States (U.S.) Environmental Protection Agency (USEPA) to determine
if further evaluation, and potential site clean-up, is required. COC risk
values are also compared to background risk so that an incremental
risk may be calculated.

Step 7. Discussion of uncertainties in the previous steps.
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RISK ASSESSMENT FOR ER SITE 109 772897

1111 Step 1. Site Data

Site history and characterization activities are used to identify potential COCs. The
identification of COCs and the sampling to determine the concentration levels of those
COCs across the site are described in the ER Site 109 No Further Action Proposal
(NFA). In order to provide conservatism in this risk assessment, the calculation uses
only the maximum concentration value of each COC determined for the entire site.
Maximum concentrations reported from the onsite and offsite laboratories; subsurface
and surface samples were combined into a single table to provide conservative risk
calculations. The minimum UTL or 95" percentile, as appropriate, was selected to
provide the background screen in Table 1 and to be used to calculate risk attributable to
background in Table 4. Chemicals that are essential nutrients such as iron,
magnesium, calcium, potassium, and sodium were not included in this risk assessment
(USEPA 1989). Only nonradioactive COCs are evaluated because ali radiologicals were
detected within normal background levels. The nonradioactive COCs evaluated are
metals and explosives.

1.2 Step 2. Pathway ldentification

ER Site 109 has been designated with a future land-use scenario of industrial (USDOE,
1996)(see Appendix 1 for default exposure pathways and parameters). Because of the
location and the characteristics of the potential contaminants, the primary pathway for
human exposure is considered to be soil ingestion. The inhalation pathway for
chemicals is included because of the potential to inhale dust and volatiles. No
contamination at depth was determined and therefore no water pathways to the
groundwater are considered. Depth to groundwater at Site 109 is approximately

480 feet below ground surface. Because of the lack of surface water or other
significant mechanisms for dermal contact, the dermal exposure pathway is considered
to not be significant. No intake routes through plant, meat, or milk ingestion are
considered appropriate for the industriat land-use scenario. However, plant uptake is
considered for the residential land-use scenario.

PATHWAY IDENTIFICATION

Chemical Constituents

Soil Ingestion

Inhalation (Dust and volatiles)

Plant uptake (Residential only)

1.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks

Steps 3 through 5 are discussed in this section. These steps include the discussion of
the tiered approach in eliminating potential COCs from further consideration in the risk
assessment process and the calculation of intakes from all identified exposure
pathways, the discussion of the toxicity information, and the calculation of the hazard
indices and cancer risks.
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RISK ASSESSMENT FOR ER SITE 109 7128197

The risks from the COCs at ER Site 109 were evaluated using a tiered approach. First,
the maximum concentrations of COCs were compared to the SNL/NM background
screening level for this area (IT, 1996). If a SNL/NM specific screening level was not
available for a constituent, then a background value was obtained, when possible, from
the U.S. Geological Survey (USGS) National Uranium Resource Evaluation (NURE)
Program (USGS, 1994).

The maximum concentration of the each COC (surface and subsurface samples
combined) was used in order to provide a conservative estimate of the associated risk.
if any COCs were above the SNL/NM background screening levels or the USGS
background value, all COCs were considered in further risk assessment analyses.

Second, if any COC failed the initial screening step, the maximum concentration for
each COC was compared with the relevant action level calculated using methods and
equations promulgated in the proposed Resource Conservation and Recovery Act
(RCRA) Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for
Superfund (RAGS) (USEPA, 1989) documentation. If there are 10 or fewer COCs and
each has a maximum concentration less than one-tenth of the action level, then the site
would be judged to pose no significant health hazard to humans. If there are more than
10 COCs, the Subpart S screening procedure was skipped.

Third, hazard indices and risk due to carcinogenic effects were calculated using
Reasonable Maximum Exposure (RME) methods and equations promulgated in RAGS
(USEPA, 1989). The combined effects of all COCs in the soils were calculated. The
combined effects of the COCs at their respective background concentrations in the soils
were also calculated. The most conservative background concentration between
SNL/NM surface and subsurface concentration (minimum value of the 95th UTL or
percentile concentration value, as applicable) was used in the risk calculation. For toxic
compounds, the combined effects were calculated by summing the individual hazard
quotients for each COC into a total Hazard Index. This Hazard Index is compared to
the recommended standard of 1. For potentially carcinogenic compounds, the
individual risks were summed. The total risk was compared to the recommended
acceptable risk range of 104 to 10-6.

11.3.1 Comparison to Background and Action Levels
ER Site 109 COCs (excluding HE) are listed in Table 1. The table shows the

associated 95th percentile or UTL background levels {IT, 1996). The SNL/NM
background levels have not yet been approved by the USEPA or the NMED but
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Table 1. COCs (Excluding HE) at ER Site 109 and Comparison to the Background

Screening Values.
COC name Maximum SNL/NM 95th | Is maximum COC
concentration | % or UTL concentration less
(mg/kg) Level (mg/kg) | than or equal to the
applicable SNL/NM
background
screening value?
Aluminum 8700 J 69,957 Yes
Arsenic 26 ND 4.4 No
Barium 630 130 No
Beryllium 0.56 0.65 Yes
Cadmium 99 0.9 No
Chromium, 350 1 No
total*
Copper 560 15.4 No
Lead 18 11.8 No
Mercury 0.0158 J <0.1 No”*
Selenium 50 ND <1 No”*
Silver 8.3 <1 No*

ND - non-detect

A - uncentainty due to detection limits
* total chromium assumed to be chromium VI (most conservative)

M yalue was obtained from the U.S. Geological Survey (USGS) National Uranium
Resource Evaluation (NURE) Program (USGS, 1994).

J - estimated value
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are the result of a comprehensive study of joint SNL/NM and U.S. Air Force data from
the Kirtland Air Force Base (KAFB). The report was submitted for reguiatory review in
early 1996. The values shown in Table 1 supersede the background values described
in an interim background study report (IT, 1994). Several compounds had maximum
measured values greater than background screening levels.

Therefore all COCs were retained for further analysis with the exception of lead. The
maximum concentration value for lead is 18 mg/kg. The USEPA intentionally does not
provide any toxicological data on lead and therefore no risk parameter values can be
calculated. However, EPA guidance for the screening value for lead for an industrial
land-use scenario is 2000 mg/kg (EPA, 1996a). The maximum concentration value for
lead at this site is less than this screening value and therefore lead is eliminated from
further consideration in this risk assessment. Because explosive compounds do not
have calcutated background values, this screening step was skipped, and all explosives
are carried into the risk assessment analyses.

Because several COCs had concentrations greater than their respective SNL/NM
background 95th percentile or UTL, the site fails the background screening criteria and
all COCs proceed to the proposed Subpart S action leve! screening procedure.
Because the ER Site 109 sample set had more than 10 COCs that continued past the
first screening level, the proposed Subpart S screening process was skipped. All
remaining COCs must have a Hazard Index value and cancer risk value calculated.

[1.3.2 ldentification of Toxicological Parameters

Table 2 shows the COCs that have been retained in the risk assessment and the
values for the toxicological information available for those COCs.

11.3.3 Exposure Assessment and Risk Characterization

Section 11.3.3.1 describes the exposure assessment for this risk assessment.
Section 11.3.3.2 provides the risk characterization including the Hazard Index value and

the excess cancer risk for the potential COCs and associated background; industrial
and residential land-uses.

AL/6-9TWPISNL:R4179109.RSK 6-1 39 301462.161.05.000 7/28/97 8:44 AM




RISK ASSESSMENT FOR ER SITE 109 7/28197

Table 2. Toxicological Parameter Values for ER Site 109 COCs

COC name RfDg RfDjnh Confidence | Sf, Stinh Cancer
(mg/kg/d) | (mg/kg/d) (kg-d/mg) | (kg-d/mg) | Class *
Aluminum 1 -- Est. - -- -
Arsenic 0.0003 -- M 1.5 15.1 A
Barium 0.07 0.000143 M -- -- D
Baryllium 0.005 -- L 4.3 8.4 B2
Cadmium 0.0005 0.0000571 H -~ 6.3 B1
Chromium, total* 0.005 -~ L - 42 A
Copper 0.04 -- Est. -- -- D
Mercury 0.0003 0.0000857 M -- -- D
Selenium 0.005 -- H - -- D
Silver 0.005 - - -~ -- D
2,4,6- 0.0005 -- M 0.03 - C
Trinitrotoluene
2 4-Dinitrotoluene 0.002 -- H -- - B2
2,6-Dinitrotoluene 0.001 -- -- -- - B2
2-Amino-4,6- - -- -- 0.68 -- -
dinitrotoluene**
4-Amino-2,6- -- -- -- 0.68 -- -
dinitrotoluene**
Nitrobenzene 0.0005 0.000571 L - -- D
RDX 0.003 - -- 0.11 -- -
HMX 0.05 - -- -- -- -
TETRYL 0.01 -- - -- -- -
m-Dinitrobenzene 0.0001 - L -- -- D
m-Nitrotoluene 0.01 -~ -- -- -~ -
o-Nitrotoluene 0.01 - - -- = -
p-Nitrotoluene 0.01 -- -- - - -
sym- 0.00005 -- -- -- -- -
Trinitrobenzene

RfD, - oral chronic reference dose in mg/kg-day
RfDiun - inhalation chronic reference dose in mg/kg-day
Confidence - L = low, M = medium, H = high, EST = estimated
SF, - oral slope factor in (mg/kg-day)’
SF,., - inhalation stope factor in (mg/kg-day)™
A EPA weight-of-evidence classification system for carcinogenicity:
A - human carcinogen
B1 - probable human carcinogen. Limited human data are available
B2 - probable human carcinogen. Indicates sufficient evidence in animals and
inadequate or no evidence in humans.
C - possible human carcinogen
D - not classifiable as to human carcinogenicity
E - evidence of noncarcinogenicity for humans
-- information not available
* total chromium assumed to be chromium VI (most conservative)
** used dose and cancer risk values for dinitrotoluene - mixture
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11.3.3.1 Exposure Assessment

Appendix 1 shows the equations and parameter values used in the calculation of intake
values and the subsequent Hazard Index and excess cancer risk values for the
individual exposure pathways. The appendix shows the parameters for both industrial
and residential land-use scenarios. The equations are based on RAGS (USEPA,
1989). The parameter values are based on information from RAGS (USEPA, 1989) as
well as other USEPA guidance documents and reflect the RME approach advocated by
RAGS (USEPA, 1989).

Aithough the designated land-use scenario is industrial for this site, the risk values for a
residential land-use scenario are also presented. These residential risk values are
presented only to provide perspective on the potential for risk to human health under
the more restrictive land-use scenario.

11.3.3.2 Risk Characterization

Table 3 shows that for the COCs, the Hazard Index value is 0.4 and the excess cancer
risk is 2 x 105 for the designated industrial land-use scenario. The numbers presented
included exposure from soil ingestion and dust and volatile inhalation for the COCs.
Table 4 shows that for the ER Site 109 associated background constituents, the Hazard
Index is 0.01 and the excess cancer risk is 4 x 10 for the designated industrial land-
use scenario.

For the residential land-use scenario, the Hazard Index value increases to 103 and the
excess cancer risk is 3 x 10-4. The number presented included exposure from soil
ingestion, dust and volatile inhalation and plant uptake. Although USEPA (1991)
generally recommends that inhalation not be included in a residential land-use
scenario, this pathway is included because of the potential for soil in Albuquerque, NM,
to be eroded and, subsequently, for dust to be present even in predominantly
residential areas. Because of the nature of the local soil, other exposure pathways are
not considered (see Appendix 1). Table 4 shows that for the ER Site 109 associated

backgrsound constituents, the Hazard Index increases to 1 and the excess cancer risk is
6x10°.

1.4 Step 6 Comparison of Risk Vaiues to Numerical Standards.

The risk assessment analyses considered the evaluation of the potential for adverse
health effects for both an industrial land-use scenario, which is the designated land-use
scenario for this site, and also a residential land-use scenario.
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Table 3. Risk Assessment Values for ER Site 109 COCs.

COC Name Maximum Industrial Land-Use Residential Land-Use
concentration Scenario Scenario
(mg/kg)
Hazard Cancer Hazard Cancer
Index Risk Index Risk

Aluminum 8700 J 0.01 -- 0.03 --
Arsenic 26 ND 0.08 2E-5 1.49 3E-4
Barium 630 0.01 -~ 0.09 --
Beryllium 0.56 0.00 1E-6 0.00 AE-6
Cadmium 99 0.19 4E-8 80.93 6E-8
Chromium, total* 360 0.07 9E-7 0.28 1E-6
Copper 560 Q.01 -- 2.51 --
Mercury 0.0158 J 0.00 -- 0.03 --
Selenium 50 ND 0.01 -- 17.59 -
Silver 8.3 0.00 -- 0.34 --
2,4,6- 0.075 ND 0.00 SE-10 0.00 4E-9
Trinitrotoluene
2,4- 0.075 ND 0.00 - 0.03 -
Dinitrotoluene
2,6- 0.075 ND 0.00 - 0.00 -
Dinitrotoluene
2-Amino-4,6- 0.075 ND 0.00 2E-8 0.00 8E-8
dinitrotoluene®
4-Amino-2,6- 0.075 ND 0.00 2E-8 0.00 8E-8
dinitrotoluene?
Nitrobenzene 0.075 ND 0.00 -- 0.17 --
RDX 0.225 ND 0.00 1E-8 0.00 4E-8
HMX 0.225 ND 0.00 - 0.00 -~
TETRYL 0.15 ND 0.00 -- 0.00 -
m-Dinitrobenzene 0.075 ND 0.00 -- 0.00 --
m-Nitrotoluene 0.075 ND Q.00 -- 0.00 -
o-Nitrotoluene 0.075 ND 0.00 -- 0.00 --
p-Nitrotoluene 0.075 ND 0.00 -- 0.00 --
sym- 0.075ND 0.00 - 0.01 -
Trinitrobenzene

TOTAL 0.4 2E-5 103 3E-4

-- information not available

* total chromium assumed to be chromium VI (most conservative)
J - estimated value
ND - concentration is non-detect
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Table 4. Risk Assessment Values for ER Site 109 Background Constituents.

COC Name Maximum Industrial Land- Residential Land-Use
concentration Use Scenario Scenario
(mg/kg)
Hazard | Cancer Hazard Cancer
Index Risk Index Risk
Aluminum 69,957/ NC NC NC NC
Arsenic 4.4 0.01 3E-6 0.25 5E-5
Barium 130 0.00 -~ 0.02 --
Beryllium 0.65 0.00 1E-6 0.00 5E-6
Cadmium 0.9 0.00 4E-10 0.74 5E-10
Chromium, 1 0.00 3E-9 0.00 4E-9
total*
Copper 15.4 0.00 -- 0.00 -
Mercury <0.1 -- -- -- --
Selenium <1 - -- - --
Silver <1 - -- -- -
TOTAL 0.01 4E-6 1 6E-5

A value from the NURE program (USGS, 1994) not used in background calculation
-- information not available
* total chromium assumed to be chromium VI (consistent with Table 3)

For the industrial land-use scenario, the Hazard Index calculated is 0.4; this is much
less than the numerical standard suggested in RAGS (USEPA, 1989) of 1. The excess
cancer risk is estimated at 2 x 105, In RAGS, the USEPA suggests that a range of
values (106 to 104) be used as the numerical standard: the value calculated for this
site is in the middle of the suggested acceptable risk range. Therefore, for an industrial
land-use scenario, the Hazard Index risk assessment values are significantly less than
the established numerical standards and the excess cancer risk is in the middie of the
acceptable risk range. This risk assessment also determined risks considering
background concentrations of the potential COCs for both the industrial and residential
land-use scenarios. For the industrial land-use scenario, the Hazard Index is 0.01. The
excess cancer risk is estimated at 4 x 106 . 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 discussed in the text. The

incremental Hazard Index is 0.37 and the incremental cancer risk is 1.7 x 105 for the
industrial land-use scenario,

For the residential land-use scenario, the calculated Hazard index is 103, which is
above the numerical guidance. The excess cancer risk is estimated at 3 x 10-4; this
value is also above the suggested acceptable risk range. The hazard index for the
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associated background for the residential land-use scenario is 1. The excess cancer
risk is estimated at 6 x 10-5. For the residential land-use scenario, the incremental

Hazard Index is 102.48 and the incremental cancer risk is 2.4 x 10-4. The potential
pathways considered for this calculation includes both soil ingestion, dust inhalation and
plant uptake.

1.5 Step 7 Uncertainty Discussion

The data used to characterize Site 109, Building 9950 Firing Site, was provided by
collecting 28 subsurface soil samples from fourteen soil boring locations and ten
surface samples around and on top of Building 9850. The fourteen scil borings were
randomly selected from a 150-foot by 200-foot grid area (ten foot centers). There are
two surface sample locations at the site. At each location, five surface sample locations
were randomly selected from a 15-foot by 15-foot grid area (five foot centers). This
number of samples are deemed sufficient to establish whether COCs were detectable
at the site. The COCs are HE, DU, RCRA metals, aluminum, copper, and beryllium.
DU was removed from the COC list (see Section [1.1). Samples sent to the on-site
laboratory were analyzed by the inductively coupled plasma method for metals.
Samples sent to the ofi-site laboratory were analyzed by Method 6010/7000 for metals
and by Method 8330 for HE. All HE data was provided by the off-site laboratory and is
considered definitive data and suitable for use in this risk assessment. The metal data
achieved the data quality objective of 100 percent on-site laboratory analysis with

20 percent off-site laboratory analysis for confirmation. In addition, the DV Il data
verification review stated the metal data was acceptable for this risk assessment.

The conclusion from the risk assessment analysis is that the potential effects caused by
potential COCs on human health are small compared to established numerical
standards for the industriai land-use scenario. Calculated incremental risk between
potential COCs and associated background indicate small contribution of risk from the
COCs when considering the industria! land-use scenario.

The potential effects on human health are greater when considering the residential
land-use scenario. Incremental risk between potential COCs and associated
background also indicates a greater contribution of risk from the COCs. The increased
offects on human health are primarily the result of including the plant uptake exposure
pathway. Constituents that posed little to no risk considering an industrial land-use
scenario {some of which are below background screening levels), contribute a
significant portion of the risk associated with the residential land-use scenario. These
constituents bioaccumuiate in plants. Because ER Site 109 is designated as industrial
land-use area (USDOE, 1996), the likelihood of significant plant uptake in this area is
highly unlikely. The uncertainty in this conclusion is also considered to be small.

Because of the location, history of the site and the future land-use (USDOE, 1996),

there is low uncertainty in the land-use scenario and the potentially affected populations
that were considered in making the risk assessment analysis.
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An RME approach was used to calculate the risk assessment values, which means that
the parameter values used in the calculations were conservative and that the calculated
intakes are likely overestimates. Maximum measured values of the concentrations of
the COCs and minimum value of the 95th UTL or percentile background concentration
value, as applicable, of background concentrations associated with the COCs were
used to provide conservative results.

Table 2 shows the uncertainties (confidence) in the toxicological parameter values.
There is a mixture of estimated values and values from the Health Effects Assessment
Summary Tables (HEAST) (USEPA, 1996b) and Integrated Risk Information System
(IRIS) (USEPA, 1988, 1994) databases. Where values are not provided, information is
not available from HEAST, IRIS, or USEPA regions. Because of the conservative
nature of the RME approach, the uncertainties in the toxicological values are not
expected to be of high enough concem to change the conclusion from the risk
assessment analysis.

The risk assessment values are acceptable for the industrial land-use scenario when
compared to the established numerical standards. Though the residential land-use
Hazard Index and excess cancer risk are above the numerical standards, it has been
determined that future iand-use at this locality will not be residential (USDOE, 1996).
The overall uncertainty in all of the steps in the risk assessment process is therefore
considered insignificant with respect to the conclusion reached.

il.6 Summary

The Building 9950 Firing Site, ER Site 109, had relatively minor contamination
consisting of some inorganic compounds. Because of the location of the site on KAFB,
the designated industrial land-use scenario (USDOE, 1996) and the nature of the
contamination, the potential exposure pathways identified for this site included soil
ingestion and dust and volatile inhalation for chemical constituents.

The residential land-use scenario includes the soil ingestion, inhalation, and plant
uptake exposure pathways. Because the site is designated as industrial (USDOE,
1996) and the residential land-use scenario is presented to only provide perspective,

the stated exposure pathways were included but provide a conservative risk
assessment.

Using conservative assumptions and employing a RME approach to the risk
assessment, the calculations for the COCs show that for the industrial land-use
scenario the Hazard Index (0.4) is significantly less than the accepted numerical
guidance from the USEPA. The estimated cancer risk (2 x 10} is in the middle of the
suggested acceptable risk range. The incremental Hazard Index is 0.37 and the
incremental cancer risk is 1.7 x 105 for the industrial land-use scenario. Incremental

risk calculation indicate that insignificant contribution to risk from the COCs considering
an industrial land-use scenario.
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The calculations for the COCs show that for the residential land-use scenario the
Hazard Index (103) is above the accepted numerical guidance from the USEPA. The
estimated cancer risk (3 x 10 is also above the suggested acceptable risk range.
The majority of the risk is associated with the inclusion of the plant uptake exposure
pathway. Constituents that posed little to no risk considering an industrial land-use
scenario (some of which are below background screening levels), contribute a
significant portion of the risk associated with the residential land-use scenario. These
constituents bioaccumulate in plants. Because ER Site 109 is an industrial site, the
likelihood of significant plant uptake in this area is highly unlikely. For the residential
land-use scenario, the incremental Hazard Index is 102.48 and the incremental cancer
risk is 2.4 x 10-4. Contribution of risk from the COCs was evident considering
residential land-use, due to the plant uptake exposure pathway, but future use will be
restricted to industrial land-use.

The uncertainties associated with the calculations are considered small relative to the
conservativeness of the risk assessment analysis. It is therefore concluded that this
site does not have significant potential to affect human health under an industrial land-
use scenario.

Ill. Ecological Risk Assessment

1.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of
potential ecological concem (COPECs) in soils from ER Site 109. The ecological risk
assessment process performed for this site is a screening level assessment which
follows the methodology presented in IT (1997) and SNL/NM (1997). The methodology
was based on screening level guidance presented by USEPA (USEPA, 1992; 1996¢;
1996d) and by Wentsel, et al. (1996) and is consistent with a phased approach. This
assessment utilizes conservatism in the estimation of ecological risks, however,
ecological relevance and professional judgment are also incorporated as recommended
by USEPA (1996¢) and Wentsel et al., (1996) to insure that the predicted exposures of
selected ecological receptors reasonably reflect those expected to occur at the site.

I11.2 Ecological Pathways

Site 109 is located in a grassland habitat. Major vegetation associated with the North
Thunder Range includes a combination of woody shrubs (fourwing saltbush, yucca,
winterfat), cacti (prickly pear), and assorted grasses (Sullivan and Knight, 1994).
Complete ecological pathways may exist at this site through the exposure of plants and
wildlife to COPECs in surface and subsurface soil.

No threatened, endangered, or other special status species are known to occur at the

site. Scattered individuals of the grama grass cactus (Pediocactus papyracanthus)
occur in the grassland habitats of the North Thunder Range (Suliivan and Knight,
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1994). This species had once been listed as endangered by the New Mexico Forestry
and Resource Conservation Division (NMFRCD) and as a C2 candidate for federal
listing by the U.S. Fish and Wildlife Service, but has since been removed from both
special status categories by the respective agencies. A population of the Santa Fe
milkvetch (Astragalus feensis), designated a rare and sensitive plant by the NMFRCD,
was found to be abundant locally on hilltops near the northeast corner of the North
Thunder Range (Sullivan and Knight, 1994), however, due to the lack of suitable habitat
is not expected to occur at the site. As part of an ER site reconnaissance this site was
visited on February 17, 1994. The site was found to be highly disturbed and did not
contain habitat suitable for the occurrence of known sensitive species nor were any
sensitive species observed at this facility (IT, 1995).

l1.3 Constituents of Potential Ecological Concern

The COCs at this site are HE, metals (particularly lead and beryllium), and DU.
Following the screening process used for the selection of potential COCs for the human
health risk assessment, the inorganic COCs were screened against background upper
tolerance limits (UTLs). Six inorganic analytes, arsenic, barium, cadmium, copper,
selenium and silver, were identified as COPECs at Site 109. Two of these (arsenic and
selenium) were not detected in either surface or subsurface samples (less than

5 ft. deep [IT, 1997]); however, the detection limits exceeded the UTLs of the
background soil concentrations, and therefore, these analytes could not be excluded
from the list of COPECs. High explosives were not detected, however, because
explosive compounds do not have calculated background values, they are carried into
the risk assessment analysis. Radiological field screening and gamma spectroscopy
results were within the normal background range.

lIl.4 Receptors and Exposure Modeling

A non-specific perennial plant was used as the receptor to represent plant species at
the site. Two wildlife receptors (deer mouse and burrowing owl) were used to represent
wildlife use of the site. Exposure modeling for the wildlife receptors was limited to the
food ingestion pathway. Inhalation and dermal contact were considered insignificant
pathways with respect to ingestion. Drinking water was also considered an insignificant
pathway because of the lack of surface water at this site. The deer mouse was
modeled as an omnivore (50 percent of the diet as plants and 50 percent as soil
invertebrates) and the burrowing owl as a strict predator on small mammals

(100 percent of the diet as deer mice). Both were modeled with soil ingestion
comprising 2 percent of the total dietary intake. Table 5 presents the species-specific
factors used in modeling exposures in the wildlife receptors. Although home range is
also included in this table, exposures for this screening-level assessment were modeled

using an area use factor of 1, implying that all food items and soil ingested are from the
site being investigated.
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Table 5. Exposure Factors for Ecological Receptors at Environmental Restoration
Site 109, Sandia National Laboratories, New Mexico

Body Food Home
Receptor Class/Order | Trophic weight intake Dietary range
species level (kg)* rate Composition® (acres)
(kgd)®

Deer Mouse Mammalia/y | Omnivore | 0.0239° | 0.00372 | Plants: 50% 0.27°
{Peromyscus Rodentia Invertebrates:
maniculatus) 50%

(+ Soil at 2% of

intake)
Burrowing owl Aves/ Carnivore | 0.155 0.0173 | Rodents: 100% 34.6"
{Speotyto Strigiformes {(+ Soil at 2% of
cunicularia) intake)

®Body weights are in kilograms wet weight.

bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are
kilograms dry weight per day.

“Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food
intake.

From Silva and Downing (1995).

°From USEPA (1993), based on the average home range measured in semi-arid shrubland in ldaho.
'From Dunning (1993).

%From Haug et al. (1993).

The maximum measured COPEC concentrations from both surface and subsurface soil
samples (less than 5 ft. deep {IT, 1997]) were used to conservatively estimate potential
exposures and risks to plants and wildlife at this site. In the case of arsenic, the
detection limit from the on-site laboratory exceeded the measured concentrations of
arsenic from the off-site laboratory. Therefore, the detection limit from the on-site
laboratory was used as the maximum arsenic concentration in soil at this site.
Detection limits from the on-site laboratory were also used for selenium and HE
compounds, which were not otherwise detected but were retained due to the high
detection limit.

Table 6 presents the transfer factors used in modeling the concentrations of COPECs
through the food chain. Table 7 presents the maximum concentrations of COPECs in
soil, the derived concentrations in the various food-chain elements, and the modeled
dietary exposures for each of wildlife receptor species.
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Table 6. Transfer Factors Used in Exposure Models for Constituents of Potential
Ecological Concern at Environmental Restoration Site 109,

Sandia National Laboratories, New Mexico

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
Ecological Concern Transfer Factor Transfer Factor Transfer Factor
Arsenic 4.00 x 10° 1.00x10°" 2.00x 10™*
Barium 1.50x 10" * 1.00x10°"° 2.00x 107"
Cadmium 550x 10" % 6.00x10"° 5.50 x 10°*
Copper 8.00x10"'° 2.50x 10" ° 1.00x 10°*
Selenium 5.00x 10" ° 1.00 x 10°° 1.00x10"'°
Silver 1.00x 10°° 2.50x10" ¢ 5.00 x 107°¢
HMX 2.74x 10" 1.36 x 10' 9 3.42 x 10°'
RDX 1.22x10" 1.45x10'"Y 1.46 x 107"
Tetryl 4,31 x10°' 1.50x10'¥ 9.32 x 107"
2,4,6-trinitrotoluene 4.60 x 10°' 1.58x10'? 8.28 x 10"’
2-amino-4,6-dinitrotoluene 2.78x 10" 1.65x 10" ¥ 2.04 x 10"’
4-amino-2,6-dinitrotoluene 278x 10" 1.65x 10' ¥ 2.04 x 10°'
2 4-dinitrotoluene 278 x 10" 1.65x10 ¢ 2.04 x 10"
2 B-dinitrotoluene 3.93x10° 1.60x10' ¥ 1.10x 107"
m-nitrotoluene 1.48 x 10" 1.74x 10'7 6.25x10™"
o-nitrotoluene 1.81 x 107" 1.71x10'° 4.37 x 10°'
p-nitrotoluene 1.65 x 107" 1,73x10'9 517 x 10°"
sym-trinitrobenzene 8.96 x 10" 1.49x10'9 2.52x 10"
m-dinitrobenzene 533x 10" 1.56 x 10'Y 8.37 x 10"
Nitrobenzene 3.30x10°' 1.63x10'9 1.50 x 10"
“From Baes et al. (1984).

®Default value.

“From Statford et al. (1991).

°From NCRP (1989).

*From IAEA (1994).

'From equations developed in Travis and Arms (1988).
®From equations developed in Connell and Markwell (1990).
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Table 7. Media Concentrations for Constituents of Potentiat Ecological Concern at
Environmental Restoration Site 109, Sandia National Laboratories, New Mexico

Constituent of Potential Soll Plant Soil Deer Mouse
Ecological Concern (maximum)® | Follage®® | Invertebrate® | Tissues™®
Arsenic 2.60 x 10 1.04 x 10" 2.60 x 10’ 8,78 x 10
Barium 6.30 x 10° 9.45 x 10’ 6.30 x 10° 2.34x10"
Cadmium 9.90 x 10’ 5.45 x 10° 5.94 x 10’ 1.01 x 10"
Copper 5.60 x 10° 4,48 x 10° 1.40 x 10° 9.54 x 10°
Selenium 5.00 x 10’ 2.50x 10’ 5.00 x 10' 1.20 x 10'
Sitver 8.30x 10° 8.30 x 10° 2.08x10° 8.36 x 10
HMX 2.25 x 10" 6.16 x 10" 3.05 x 10° 492 x 10"
RDX 2.25x10° 2.74x10° 3.27x 10° 1.37 x 10”
Tetryl 1.50 x 10" 6.46 x 10° 2.39x 10° 4.42x10”
2,4 6-trinitrotoluene 7.50 x 10 3.45x 10" 1.19x 10° 1.98 x 10°
2-amino-4,6-dinitrotoluene | 7.50 x 10 2,08 x 10" 1.24x 10" 4.63x10°
4-amino-2,6-dinitrotoiuene | 7.50x 10™ 2.08x10" 1.24 x 10° 4,63 x 107
2, 4-dinitrotoluene 7.50 x 10° 2.08 x10" 1.24x10° 4,63 x10°
2 6-dinitrotoluene 7.50 x 10° 294 x10" 1.20 x 10° 258x10°
m-nitrotoluene 7.50 x 10™ 1.11x 10" 1.31 x10° 1.39x 10°
o-nitrotoluene 7.50 x 10° 1.36 x 10° 1.29x 10" 9.74 x 10"
p-nitrotoluene 7.50 x 10° 1.24 x 10" 1.30 x 10° 1.15x 10>
sym-trinitrobenzene 7.50 x 10™ 6.72x 10" 1.12 x 10° 7.06 x 107
m-dinitrobenzene 7.50 x 10™ 4,00 x 10" 117 X 10° 157 x10°
Nitrobenzene 7.50 x 10°° 2.48 x 10" 1.22x10° 3.45x10°

®Milligrams per kilogram. All are based on dry weight of the media.

®*Product of the soil concentration and the corresponding transfer factor.

Product of the average concentration in food times the food-to-muscle transfer factor times
the wet weight-dry weight conversion factor of 3.125 (from USEPA, 1993).
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1.5 Toxicity Benchmarks

Benchmark toxicity values for the plant and wildlife receptors are presented in Table 8.
For plants, the benchmark socil concentrations are based on the Lowest-Observed-
Adverse-Effect-Level (LOAEL) with the adverse effect being a 20 percent reduction of
growth. For wildlife, the toxicity benchmarks are based on the No-Observed-Adverse-
Effect-Level (NOAEL) for chronic oral exposure in a taxonomicalty similar test species.
An avian toxicity value for silver was not found in the literature. In addition, insufficient
toxicity data for the HE compounds precluded estimating potential risk to the terrestrial
plant and burrowing owl.

ll.6 Risk Characterization

The maximum soil concentrations and estimated dietary exposures were compared to
plant and wildlife benchmark values, respectively. The results of these comparisons
are presented in Table 9. Hazard quotients (HQs) are used to quantify the comparison
with the benchmarks for wildlife exposure. Maximum soil concentrations for all the
inorganic COPECs exceeded their respective plant benchmark values. In the deer
mouse, HQs exceeded unity for arsenic (HQ = 16.4), barium (HQ = 5.85), cadmium
(HQ = 4.86), copper (HQ = 1.60), and selenium (HQ = 15.3). In the burrowing ow, only
the HQ for selenium (HQ = 3.30) exceeded unity.

1.7 Uncertainties

Many uncertainties are associated with the characterization of ecological risks at

Site 109. These uncertainties result in the use of assumptions in estimating risk which
may lead to an overestimation or underestimation of the true risk presented at a site.
For this screening level risk assessment, assumptions are made that are more likely to
overestimate risk rather than to underestimate it. These conservative assumptions are
used to be more protective of the ecological resources potentially affected by the site.
Conservatisms incorporated into this risk assessment include the use of the maximum
measured soil concentration or maximum detection limit to evaluate risk, the use of
wildlife toxicity benchmarks based on laboratory NOAEL values or estimated NOAELs
based on toxicity information on surrogate compounds (e.g., many of the munitions),
the use of maximum transfer factors found in the literature for modeling plant and
mouse tissue concentrations, the use earthworm-based transfer factors or a default
factor of 1.0 for modeling COPECs into soil invertebrates, and the use of 1.0 as the use
factor for wildlife receptors regardless of seasonal use or home range size. In addition,

risks to plants and birds from exposure to the HE compounds could not be estimated
due to the lack of toxicity information.
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Table 8. Toxicity Benchmarks for Ecological Receptors at
Environmental Restoration Site 109,
Sandia National Laboratories, New Mexico

Mammallan NOAELs (mg/Kg/d) Avian NOAELs (mg/Kg/d)
Constituent of Plant Mammaltan Test Deer Avian Test Burrowing
Potentlal Benchmark® Tost Specles | Mouse Test Specles | Owl NOAEL'
Ecological {mg/Kg) Species® NOAEL® | NOAEL? | Species® NOAEL'®
Concern
Arsenic 10 Lab mouse 0.126 0.133 Mallard 5.14 5.14
Barium 500 Lab rat 5.1 9.98 Chicks 208 20.8
Cadmium 3 Lab rat 1 1.89 Mallard 1.45 1.45
Copper 100 Mink 11.7 29.8 Chicks 47 47
Selenium 1 - Lab rat 0.2 0.331 Screach 0.44 0.44

owl

Siiver 2 Lab rat* 17.8° 34.8 o — -
HMX === Lab rat 10% 19.6 — - —
RDX Lab rat 0.a" 0.587 aee
Tetryl —ae Lab rat 13 25.4 - —
2 4 6-trinitrotoluene .- Lab rat 1.6 3.13 - - -
2-aminc-4,6- -— Lab rat 2.81° 5.50
dinitrotoluene
4-amino-2,6- -- Lab rat 1.93% 3.78 e - .
dinitrotoluene
2 4-dinitrotoluene - Lab rat 0.54" 1.06
2,6-dinitrotoluene Lab rat 0.36" 0.704 o .- -
m-nitrotoluene Lab rat 2.16" 4.23 - -
o-nitrotoluene - Lab rat 1.79° 3.50 —
p-nitrotoluens - Lab rat 3.94"° 7.71 - - —
sym-trinitrobenzene Lab rat 0.37 0.724 - - —
m~dinitrobenzene o Lab rat 0.08 0.156 o -en
Nitrobenzens --- Lab mouse 1.17 1.24 - -

*From Will and Suter (1995).

From Sample et al. (1996), except where noted. Body weights (in kilograms) for NOAEL conversion are:
lab mouse, 0.030; lab rat, 0.350 (except where noted and for cadmium, 0.303); and mink, 1.0.

°From Sample et al. (1996), except where noted.

“Based on NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body
weight of 0.239 kilograms and a

mammalian scaling factor of 0.25.

*From Sample et al. {1996).

'Based on NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of
0.0 was used, making the NOAEL

independent of body weight.

SFrom USEPA (1997).

h__. designates insufficient toxicity data.

'From Talmage et al. (1996).
IFrom Ryon (1987).

*Estimated using LDs, information specific to the compound (e.g., RTECS, 1997) and LDsoand NOAEL
information for TNT as described in Sample et al. (1996).

'Estimated using LDso information specific to the compound (e.g., RTECS, 1997) and LDsgand NOAEL
information for m-dinitrobenzene as described in Sample et al. (1 996).
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Table 9. Comparisons to Toxicity Benchmarks for Ecological Receptors at
Environmental Restoration Site 109, Sandia National Laboratories, New Mexico

Constituent of Potential Exceeds Plant Deer Mouse Burrowing Qwl
Ecological Concern Hazard Quotient Hazard Quotient Hazard Quotient
Arsenic 2.60x 10" 1.64 x 10 1.32x10°
Barium 1.26 x 10° 5.85 x 10° 6.88x 10~
Cadmium 3.30 x 10° 4.86 x 10° 1.60 x 10
Copper 5.60 x 10" 1.60 x 107 4.92x10°
Selenium 5.00 x 10° 1.53 x 10’ 3.30x 10"
Silver 4,15 x 10° 2.39x 10~ -t
HMX — 3.67 x 10° —
RDX — 7.98 x 10" -
Tetryl — 8.30 x 10” —
2,4,6-trinitrotoluene — 3.81x10° —
2-amino-4,6-dinitrotoluene - 2.05x10° -
4-amino-2,6-dinitrotoluene — 2.99 x 10™ —_
2,4-dinitrotoluene - 1.07 x 10" -

2 6-dinitrotoluene e 1.66 x 10" -
m-nitrotoluene - 2.62 x 10 e
o-nitrotoluene - 3.17x10° -
_p-hitrotoluene - 1.44 x 10™ -
sym-trinitrobenzene - 1.93x 10" -—
m-dinitrobenzene — 7.83x10" -
Nitrobenzene -— 9.25 x 10™ —

Bold text indicates hazard quotient greater than one.
?-.- designates insufficient toxicity data available for risk estimation purposes.

L8 Summary

Potential risks were indicated for all three ecological receptors at Site 109; however, the
use of the maximum measured soil concentration or maximum detection limit to
evaluate risk provided the “worst case” scenario for the risk assessment and may not
reflect actual site conditions. Detection limits were used to evaluate risk for arsenic,
selenium, and HE compounds. The detection limits for arsenic and selenium exceeded
their respective plant benchmark values and aiso produced HQs greater than 1.0 in the
deer mouse. Maximum measured soil concentrations for barium, cadmium, and copper
exceeded their respective plant benchmark values, and also produced HQs greater
than 1.0 for the deer mouse. The maximum measured soil concentration for silver
exceeded its plant benchmark value, but did not result in a HQs greater than 1.0 in the
deer mouse. The maximum measured soil concentration for selenium resulted in a
potential risk to all ecological receptors, and was the only COPEC concentration that
resulted in an HQ greater than 1.0 for the burrowing owl. Due to insufficient toxicity
data for HE compounds potential risk estimates could not be determined for the
terrestrial plant or the burrowing owl. Because none of the HE compounds (using the
detection limits) resulted in hazard quotients greater than unity for the deer mouse and
the home range for the owl is 128 times greater than that of the mouse, it is unlikely that
the owl would be adversely affected by any HE compounds at this site.
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The detection limits used in the screening assessment were the highest reported in the
sampling and analysis effort. Detection limits used for arsenic and selenium were from
the on-site laboratory data. A comparison against detection limits from the off-site
laboratory indicate values for arsenic and selenium to be within the range of soil
background values. It is therefore unlikely that arsenic and selenium from Site 109 are
of ecological concemn.

Maximum detected concentrations of barium, cadmium, copper, and silver resulted in
predictions of ecological risk. Barium in soil from Site 109 had a maximum
concentration of 630 mg/kg (HQ=1.26, 5.85, and 0.16 for the plant, deer mouse, and
burrowing owl, respectively). The average of 13 data points for barium from the site
was approximately 220 mg/kg. This concentration would resuit in a HQ less than one
for the plant. Out of the 220 mg/kg, about 130 mg/kg is contributed by the background
soil. The incremental risk in term of the HQ for the deer mouse is less than one. in
addition, the LOAEL value for barium is about 4 times of that of NOAEL. Overall, the
ecological risk contributed by the presence of barium in Site 109 is not predicted to be
significant. The cadmium analyses included a maximum value of 99 mg/kg (HQ=33
and 4.86 for the plant and deer mouse, respectively), and concentrations of 2.6, 1.14,
0.332 (J) mg/Kg, and nine nondetects. Itis very possible the 99 mg/kg was an anomaly
and the use of this value may have resulted in an overestimation of risk. Use of more
realistic exposure concentrations such as the 95% UTL or average concentration would
result in a considerable reduction of the predicted risk. The copper analytical results for
Site 109 consisted of a maximum value of 560 mg/kg (HQ=5.6 and 1.6 for the plant and
deer mouse, respectively). The next highest concentration was 210 mg/kg. In addition,
the sample set had five data points less than 60 mg/kg and six nondetects. Based on
this data set, the average copper concentration in soil is estimated to be less than

100 mg/Kg which would produce a HQ less than one for the ecological receptors.
Finally, the analytical results for silver in soil consisted of 8.3, 2.7, 1.1 mg/kg, and seven
nondetects. The 8.3 mg/kg of silver in soil produced a HQ of 4.15 for plants. The
average value of this data set would produce a HQ of less than unity for Site 109.

Based on a more detailed examination of analytical detection limits, background
concentrations, and the entire data set for chemical analyses, it is reasonable to
conclude that the COPECs at Site 109 are not of significant ecological concem.
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APPENDIX 1.

AL/6-97rWP/SNL:R4179109.RSK 6-158 301462.161.05.000 7/28/97 8:44 AM




RISK ASSESSMENT FOR ER SITE 109 1128197

Sandia National Laboratories Environmental Restoration Program

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND RADIONUCLIDE
CONTAMINATION

BACKGROUND

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and
associated default parameter values be 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 would be invoked for risk
assessments unless site-specific information suggested other parameter values.
Because many SNL/NM ER sites have similar types of contamination and physical
settings, SNL believes that the risk assessment analyses at these sites can be similar. A
default set of exposure scenarios and parameter values will facilitate the risk
assessments and subsequent review.

The default exposure routes and parameter values suggested are those that SNL views
as resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments
and recommendations by the USEPA Region VI and NMED, SNL proposes that these
default exposure routes and parameter values be used in future risk assessments.

At SNL/NM, all Environmental Restoration sites exist within the boundaries of the
Kirtland AFB. Approximately 157 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/ER draft Environmental
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the
biological resources present and proposed land use scenarios for the SNL/NM ER sites.
At this time, all SNL/NM ER sites have been tentatively designated for either industrial
or recreational future land use. The NMED has also requested that risk calculations be

performed based on a residential land use scenario. All three land use scenarios will be
addressed in this document.

The SNL/NM ER project has screened the potential exposure routes and identified
default parameter values to be used for calculating potential intake and subsequent
hazard index, risk and dose values. EPA (EPA, 1989a) 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;

Ingestion of contaminated fish and shell fish;
Ingestion of contaminated fruits and vegetables;
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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;

Inhalation of airborne compounds (vapor phase or particulate), and;

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

Based on the location of the SNL ER sites 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 ER sites, there
does not presently occur any consumption of fish, shell fish, 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 four potential exposure routes from further risk assessment
evaluations at any SNL/NM ER site:

Ingestion of contaminated fish and shell fish;

Ingestion of contaminated fruits and vegetables;

Ingestion of contaminated meat, eggs, and dairy products; and
Ingestion of contaminated surface water while swimming.

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

For the residential land-use scenario, we will include ingestion of contaminated fruits
and vegetables because of the potential for residential gardening.

Based on this evaluation, for future risk assessments, the exposure routes that will be
considered are shown in Table 1. Dermal contact is included as a potential exposure
pathway in all land use scenarios. However, the potential for dermal exposure to
inorganics is not considered significant and will not be included. In general, the dermal
exposure pathway is generally considered to not be significant relative to water
ingestion and soil ingestion pathways but will be considered for organic components.
Because of the lack of toxicological parameter values for this pathway, the inclusion of
this exposure pathway into risk assessment calculations may not be possible and may
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be part of the uncertainty analysis for a site where dermal contact is potentially
applicable.

Table 1. Exposure Pathways Considered for Various Land Use Scenarios

Industrial | _____Recreational __ [| _ Residential ]
—_——— L e

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 Inhalation of airborne Inhalation of airborne
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or
particulate) particulate) particulate)

Dermal contact

Dermal contact

Dermal contact

External exposure to
penetrating radiation from
ground surfaces

External exposure to
penetrating radiation from
ground surfaces

Ingestion of fruits and
vegetables

External exposure to
penetrating radiation from
ground surfaces

EQUATIONS AND DEFAULT PARAMETER
EXPOSURE ROUTES

VALUES FOR IDENTIFIED

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 equations
for calculating potential intakes via these routes are shown below. The equations are
from the Risk Assessment Guidance for Superfund (RAGS): Volume 1 (EPA, 1989a and
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). Also shown are the default values SNL/NM ER suggests for use
in Reasonable Maximum Exposure (RME) risk assessment calculations for industrial,
recreational, and residential scenarios, based on EPA and other governmental agency
guidance. The pathways and values for chemical contaminants are discussed first,
followed by those for radionuclide contaminants. RESRAD mput 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).

Generic Equation for Calculation of Risk Parameter Values

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

The total risk/dose (either cancer risk or hazard index) is the sum of the risks/doses for
all of the site-specific exposure pathways and contaminants.

The evaluation of the carcinogenic health hazard produces a quantitative estimate for
excess cancer risk resulting from the COCs present at the site. This estimate is
evaluated for determination of further action by comparison of the quantitative
estimate with the potentially acceptable risk range of 10” to 10%. The evaluation of the
noncarcinogenic health hazard produces a quantitative estimate (i.e., the Hazard Index)
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 Hazard Index of unity (1). The evaluation of the health hazard due to
radioactive compounds produces a quantitative estimate of doses resulting from the
COCs present at the site.

The specific equations used for the individual exposure pathways can be found in
RAGS (EPA, 1989) and the RESRAD Manual (ANL, 1993). Table 2 shows the default
parameter values suggested for used by SNL at ER sites, based on the selected land use
scenario. References are given at the end of the table indicating the source for the
chosen parameter values. The intention of SNL is to use default values that are
consistent with regulatory guidance and consistent with the RME approach. Therefore,
the values chosen will, in general, provide a conservative estimate of the actual risk
parameter. These parameter values are
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Table 2. Default Parameter Values for Various Land Use Scenarios

Parameter Industrial ||Recreationa || Residential
1
I General Exposure Parameters
Exposure frequency (d/y) i i i
Exposure duration (y) 30" 30™ 30"
Body weight (kg) 70" 56™ 70 adult*”
15 child
Averaging Time (days)
for carcinogenic compounds 25550 25550° 25550
(=70yx365d/y)
for noncarcinogenic compounds 10950 10950 10950
(=ED x 365 d/v)
Soil Ingestion Pathway
Ingestion rate 100 mg /d* 624g/y 114 mg-y/kg-d*
Inhalation Pathway
Inhalation rate (m’/yr) 5000 146° 54752
Volatilization factor (m’/kg) chemical specific | chemical specific | chemical specific
Particulate emission factor 1.32E9* 1.32E9" 1.32E9*
(n’/kg)
Water Ingestion Pathway
Ingestion rate (L./d) 2% 2 2%
Food Ingestion Pathway
Ingestion rate (kg/yr) NA NA 138
Fraction ingested NA NA 0.25™
Dermal Pathway
Surface area in water (m?) 2" 2% 2
Surface area in soil (m?) 0.53™ 0.53™ 0.53™
Permeability coefficient chemical specific | chemical specific | chemical specific

*** The exposure frequencies for the land use scenarios are often integrated into the overall
contact rate for specific exposure pathways. When not included, the exposure frequency for the
industrial land use scenario is 8 h/d for 250 d/y; for the recreational land use, a value of 2
hr/wk for 52 wk/y is used (EPA, 1989b); for a residential land use, all contact rates are given
per day for 350d/y.

* RAGS, Vol 1, Part B (EPA, 1991).

" Exposure Factors Handbook (EPA, 1989b)

° EPA Region VI guidance.

¢ For radionuclides, RESRAD (ANL, 1993) is used for human health risk calculations; default
parameters are consistent with RESRAD guidance.

° Dermal Exposure Assessment, 1992,
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suggested for use for the various exposure pathways based on 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.

Summa

SNL proposes the described default exposure routes and parameter values for use 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 ER sites,
but this scenario has been requested to be considered by the NMED. For sites
designated as industrial or recreational land-use, SNL will provide risk parameter
values based on 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 Sandia ER sites. The parameter values are based on EPA
guidance and supplemented by information from other government sources. The
values are generally consistent with those proposed by Los Alamos National
Laboratory, with a few minor variations. If these exposure routes and parameters are
acceptable, SNL 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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Site-Specific Comments

ER Site 109, Building 9950 Firing Site

ER Site 109 may be appropriate for NFA petition, pending submittal and approval of the
following information:

1. Section 3.2.4.6, Surface Soil Sampling Results -- DOE/SNL must provide a complete
list of all HE compounds analyzed for and their MDL’s. See general comments 2-4.

Response: A list of all high explosives compounds for which samples were analyzed and
their method detection limits is provided in Attachment B. The surface and subsurface
samples were analyzed for the same high explosives compounds.

2. Section 3.2.4.6, Subsurface Soil Sampling Results -- DOE/SNL must provide a

complete list of all HE compounds analyzed for and their MDL’s. See general
comments 2-4,

Response: A list of all high explosives compounds for which samples were analyzed and
their method detection limits are provided in Attachment B. The surface and subsurface
samples were analyzed for the same high explosives compounds.
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Site-Specific Comments

ATTACHMENT B
ER SITE 109

METHOD DETECTION LIMITS OF HIGH EXPLOSIVES
SUPPLEMENTAL TABLE
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Site-Specific Comments

HE Analytical Method Detection Limits (EPA Method 8330%)

ER Site 109 Confirmatory Sampling
Subsurface and Surface Soil Samples
June 1996
(General Engineering Laboratories)

Soil Sample MDL Aqueous EB
Analyte (ug’kg) Sample MDL (ug/L)
4-amino-2,6-dinitrotoluene 75 0.0416
2-amino-4,6-dinitrotoluene 75 0.0291
1,3-dinitrobenzene 75 0.0250
2,4-dinitrotoluene 75 0.0416
2,6-dinitrotoluene 75 0.0416
HMX 225 0.0624
Nitrobenzene 75 0.0291
2-nitrotoluene 75 0.0250
3-nitrotoluene 75 0.0250
4-nitrotoluene 75 0.0250
RDX 225 0.0624
Tetryl 150 0.0832
1,3,5-trinitrobenzene 75 0.0291
2,4,6-trinitrotoluene 75 0.0250

*EPA November 1986.

EB = Equipment biank.

EPA = U.S. Environmental Protection Agency.
HE = High explosive.

HMX = Cyclotetramethylene tetranitramine.

MDL = Method detection limit.

Hg/kg = Microgram(s) per kilogram.

Hg/L = Microgram(s) per liter.

RDX = Cyclo-1 ,3,5-trimethylene-2,4,6-trinitramine.
Tetryl = 2,4,6-trinitrophenylmethylnitramine.
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