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4.0 SOLID WASTE MANAGEMENT UNIT 12B, BURIAL SITE

1.1 Summary

Solid Waste Management Unit (SWMU) 12, Burial Site/Open Dump (Lurance Canyon) (Active),
Operable Unit (OU) 1333, is comprised of two subunits: SWMU 12A and SWMU 12B.

SWMU 12 comprises approximately 0.6 acre. SWMU 12A (Open Arroyo), had been sampled
previously and submitted for a no further action (NFA) during the 7" batch in May 1997. The
other subunit, SWMU 12B (Buried Debris) is located within the graded portion of SWMU 65,
Lurance Canyon Explosive Test Site, which is an inactive test site (Figure 4.1-1). SWMU 12B
comprises approximately half of the SWMU 12 acreage.

SWMU 12B is being proposed for a risk-based NFA at this time. Review and analysis of all
relevant data indicate that concentrations of constituents of concemn (COC) at this site are (1)
less than Sandia National Laboratories/New Mexico (SNL/NM) or other applicable background
limits, (2) less than proposed Subpart S or other action levels, or (3) less than applicable risk
assessment action levels. Thus, SWMU 12B is being proposed for a NFA decision based upon
confirmatory sampling data demonstrating that COCs that may have been released from this
SWMU into the environment pose an acceptable level of risk under current and projected future
land use, per NFA Criterion 5, which states, “The SWMU has been fully characterized in
accordance with current and applicable state or federal regulations and that available data
indicate that contaminants pose an acceptable level of risk under current and projected future
land use” (NMED March 1998).

4.2 Description and Operational History

421 Site Description

SWMU 12B is approximately 550 feet long and 20 to 30 feet wide. It extends south from the
Burn Site cable rack to the historic drainage confluence with the Lurance Canyon main arroyo
channel (Figure 4.2.1-1). The site is within a former arroyo channel in the canyon floor ailuvium
in the closed upper reaches of the Lurance Canyon drainage in the Manzanita Mountains.
Moderately steep canyon walls surround the site, and the immediate topographic relief is over
500 feet. The mean elevation of the site is 6,349 feet above sea level. The geology is
characterized by complex faulting, which has exposed Precambrian metamorphic rock, which is
capped by younger Paleozoic sedimentary rock. The canyon floor is covered in most places by
57- to 75-foot-thick, poorly sorted alluvium (SNL/NM September 1995).

4,22 Operational History

Activity at SWMU 12 is probably associated with the historical operation of SWMU 65,

Lurance Canyon Explosives Test Site. The site is currently listed as a radioactive materials
management area because of documented depleted uranium (DU) contamination from
explosives testing at SWMU 65. A review of available historical aerial photographs verified that
the site was undeveloped prior to 1971.
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By 1975, site-grading activities had buried a small portion of the arroyo. These activities
continued until approximately 1983, when the central and southern portions of the graded area
at SWMU 65 covered the arroyo. Various tests, including general explosives tests, fuel-fire burn
tests of test units containing explosives, and rocket propellant burn tests, were conducted at
SWMU 65 from 1967 to 1993.

Comprehensive records on the material buried at SWMU 12B were not located. Interview
records state that solid debris such as cables, wire, and insulation material from past burn tests
may be present in the buried portion of the arroyo channel. Additional debris may include wood,
sandbags, weapons casings, camera stands, mirrors, and high explosive residue. Some
interview records state that it is unlikely that material from testing activities at SWMU 65 would
have been deposited in this arroyo channel, because of the small amounts of material involved.
Interviews state that it was a common practice to shovel vegetation and soil into nearby arroyos
when clearing areas for testing. The vegetation and soil may have been covered by soil fill that
came from the grading operations in SWMU 65D. Wire, cable, and metal debris have been
observed protruding from the graded surface overlying the buried channel. For a detailed
discussion regarding the local setting at SWMU 12B, refer to the “RCRA [Resource
Conservation and Recovery Act] Facility Investigation [RFI] Work Plan for OU 1333 Southwest
Test Area” (SNL/NM March 1996).

4.3 Land Use

4.3.1 Current

SWMU 12B is part of U.S. Air Force land withdrawn from the Bureau of Land Management and
permitted to the U.S. Department of Energy (DOE) (SNL/NM September 1995).

4.3.2 Future/Proposed
SWMU 12B is located in the Cibola National Forest. SNL/NM’s Future Use Logistics and

Support Working Group recommends classifying the SWMU as recreational for planning
purposes and for determining appropriate clean-up activities (DOE and USAF October 1995).

4.4 Investigatory Activities

441 Summary

Four investigations were conducted at SWMU 12B: the Comprehensive Environmental

Assessment and Response Program (CEARP) investigation (DOE September 1987), SNL/NM
Environmental Restoration (ER) preliminary investigations, the facility investigation (EPA April
1987), and the Voluntary Corrective Measure (VCM). The preliminary investigation included a
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background review, an unexploded ordnance/high explosives (UXO/HE) survey, a radiological
survey, a cultural-resources and sensitive-species survey, and a surface geophysics survey. A
passive soil gas sampling program was conducted during the RFl. The VCM program was
responsible for remediating SWMU 12B. This section presents a discussion of each
investigation.

4.4.2 Investigation # 1—Comprehensive Environmental Assessment and
Response Program

4.4.2.1 Nonsampling Data Collection

SWMU 12B was initially investigated under the CEARP (DOE September 1987) and the RCRA
facility assessment (RFA) (EPA April 1987). The CEARP Phase | draft document reports that a
portion of the arroyo now buried under the graded area had been used as a disposal site. RFA
records indicate that disposal practices at this site included placing debris directly on the arroyo
floor and covering the debris with soil, and that the site may have contained drums of
trichloroethene (TCE) and other unlabeled drums containing liquids (EPA April 1987). In
addition, information obtained from site personnel during the RFA interviews indicated that

metal objects, wood, and full drums had been disposed of at the site. DU, lead, and beryllium
may also have been disposed of at the site (EPA April 1987).

4.4.2.2 Sampling Data Collection

No sampling activities were performed at SWMU 12B as part of the CEARP.

4.4.2.3 Data Gaps

The proposed future action for the site was to conduct additional evaluations under CEARP
Phase Il to determine whether future action is warranted under CEARP Phase Il (DOE
September 1987).

4.4.2.4 Results and Conclusions

The CERCLA finding under the CEARP was positive for Federal Facility Site Discovery and

Identification Findings, Preliminary Assessment, and Preliminary Site Inspection. The Hazard
Ranking System migration mode score was 8.1 (DOE September 1987).

443 Investigation # 2—SNL/NM/ER Preliminary Investigations

4.4.3.1 Nonsampling Data Collection

This section describes the nonsampling investigation data collected at SWMU 12B.
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4.4.3.1.1 Background Review

A background review was conducted in order to collect available and relevant information
regarding SWMU 12B. Background information sources included interviewing SNL/NM staff
and contractors familiar with the site’s operational history and reviewing existing historical site
records and reports. The study was documented completely and has provided traceable
references that sustain the integrity of the NFA proposal. The following lists the information
sources that were used to assist in evaluating SWMU 12B:

e Air and land photographs from three different sources reviewed by SNL/NM ER staff
(Koogle and Pouls April 1992, USGS June 1971, June 1983)

e Seven interviews with current and retired facility personnel (SNL/NM September 1995)
providing information on site history (e.g., debris deposited in the arroyo).

4.4.3.1.2 UXO/HE Survey

Kirtland Air Force Base Explosive Ordnance Disposal personnel conducted a visual surface
survey for HE at SWMUs 12, 13, 65, 94, and 219 in October 1993. No ordnance/HE or
recognizable ordnance debris was found at SWMU 12 (Young September 1994),

4.4.3.1.3 Radiological Survey(s)

Radiological surveys were conducted during November and December 1993 and January 1994.
A total of 103.6 acres of brush-, cactus-, and grass-covered flat and rolling areas adjacent to
fairly steep canyon hills covered with pifion and juniper trees were surveyed in SWMUs 12, 13,
65, and 94. A gamma scan survey was performed at 6-foot centers (100-percent coverage)
over the exterior surface of the graded portion of the area (15.9 acres) that included all of
SWMU 12B; the remainder of the survey area (87.7 acres) was surveyed at 10-foot centers
(70-percent coverage). The radiological COC at SWMU 12B is DU (uranium-238, uranium-235,
and uranium-234). Sixty-seven point sources and thirteen area sources of gamma activity
30-percent of or greater than the natural background were identified during the survey.

Section 5.6.2 of the Surface Gamma Radiation Surveys Final Report (RUST Geotech
December 1994) presents a detailed summary of the surface radiological survey and anomalies
found within the area (see Annex 4-A).

Based upon the survey, VCM activities were conducted during March 1995 and May, June, and
October 1996. Point sources and small area sources were cleaned up in March 1995. Larger
area sources were remediated in May, June, and October 1996. Clean-up activities included
radiation scanning to verify anomaly location, removing fragments and/or soil until readings
were less than 1.3 times site-specific background levels, and postcleanup (verification) soil
sampling for gamma spectroscopy analysis.

Fifty-two point sources and four small area sources were remediated during the cleanup. Two
additional anomalies were detected during the cleanup and were remediated. After the
remediation, 21 postcleanup (verification) samples were collected from areas exhibiting the
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highest residual gamma radiation readings. All identified point and area sources of gamma
activity 30-percent of or greater than natural background were removed from SWMU 12B.
Based upon the results of the verification samples, the surface radiation VCM activities in the
vicinity of SWMU 12B indicate that DU cleanup was successful. Section 5.6.2 of the Surface
Radiation VCM Report (SNL/NM September 1997) presents a detailed summary of the VCM
conducted within SWMU 12B (see Annex 4-B).

4.4.3.1.4 Cultural-Resources Survey

A cultural-resources survey was conducted as part of the assessment of the Lurance Canyon

Burn Site. No cultural resources were identified at or in the vicinity of SWMU 12B (IT February
1995a).

4.4.3.1.5 Sensitive-Species Survey

A sensitive-species survey was conducted for the Lurance Canyon Burn Site. No sensitive
species were found at SWMU 12B (DOE March 1996). Although searches for small cacti
(grama grass cacti and Wright’s pincushion cacti) were not conducted during this survey, the
elevation of the site and the potential for cold-air drainage in this upper reach of the Lurance
Canyon make the presence of these species unlikely (IT February 1995b).

4.4.3.1.6 Surface Geophysics Survey

In November 1996, high-resolution magnetic and electromagnetic surface geophysical surveys
were performed over the site. A 170-foot-wide by 500-foot-long grid (1.95 acres) was centered
over the buried arroyo and marked in the field using a transit and a tape measure. The grid was
marked with survey stakes and pin flags that delineated parallel northwest-southeast traverses
separated by 5 feet. The boundary of the survey extended from the cable rack on the north side
of SWMU 12B to the confluence with the main Lurance Canyon arroyo to the south

(Figure 4.4.3-1). The irregularity in the northwestern corner of the grid is caused by the
presence of a large metal test structure (the Small Wind-Shielded Unit). Another surface metal
burn test structure fell within the boundaries; traverses were routed around this feature, which
showed up on both survey maps as a large metallic anomalous area. Prior to the surveys, the
site was cleared of all surface metal that could be removed without significant digging or heavy
equipment. Vegetation in the southern area between the Burn Site access road and the

Lurance Canyon arroyo (Figure 4.2.1-1) was removed or flattened so metal could be identified
and removed.

The measurements of the total magnetic field were made using a Geometrics G-858 cesium
vapor magnetometer approximately 3 feet above the ground. The instrument detects only
ferrous metal. Data were acquired approximately every 0.8 foot along each traverse, yielding
about 19,500 measurements, which were transferred to a personal computer for processing
using the Geosoft Inc. Mapping and Processing System. Two large concentrations of buried
ferrous material were identified north of the access road, and a smaller area of scattered
magnetic anomalies were identified roughly halfway between the main areas (Figure 4.4.3-1).
Only a few scattered anomalies were observed south of the road. Time domain electromagnetic
data were acquired using a Geonics EM-61 high precision metal locator, which detects any .
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metal material. The lack of significant magnetic response in the extreme southern portion of the
site led to the decision not to extend the EM-61 survey south of the road. This decision was
also based upon the fact that the area south of the road is closer to natural grade and farther
from the graded test areas; therefore, it is less likely to contain significant buried material. Data
were acquired approximately every 0.6 foot along each traverse, yielding approximately 18,500
measurements, which were transferred to a personal computer for reduction and processing
using the Geonics Ltd. DAT61 program. The data were then mapped using the Geosoft Inc.
Mapping and Processing System. The EM-61 data are very consistent with the magneto
reactor data with a few minor exceptions in the central area. This indicates that most of the
buried metal is ferrous or is buried with ferrous metal.

Figure 4.4.3-1 shows the three areas of significant buried metal debris in the subsurface based
upon both survey data sets. For both surveys the detection depth for significant buried metal
(i.e., single 55-gallon drum) is 10 feet below the ground surface (bgs). Based upon the size of
the arroyo channel just upstream from the buried segment, it is very unlikely that the buried
portion beneath the graded area is deeper than 10 feet (it was estimated to be closer to 8 feet at
its deepest point). Significant surface metal noted during site preparation for the surveys
generally corresponded to the locations of buried metal. The approximate depth of burial for
selected areas was calculated using the apparent depth routines in the DAT61. The calculated
depth to the top of buried metal in the three anomalous areas shown in Figure 4.4.3-1 ranged
from 0.9 to 2.9 feet bgs. Anomalies shown south of the road are defined by the magnetometer
survey only. Annex 4-C includes the geophysical survey report and data maps.

4.4.3.1.7 RCRA Facility Investigation

A draft RFI work plan was developed for the OU 1333, Canyons Test Area (SNL/NM September
1995) that includes SWMU 12B. Because a VCM was approved for SWMU 12B, most of the
work plan activities for this site were not completed except for a passive soil organic vapor
survey. Annex 4-D provides a detailed report of the survey. This section summarizes the soil
organic vapor survey results.

A passive soil organic vapor survey was conducted in December 1996 to evaluate the potential
for significant organic contamination in the subsurface. The survey was performed over the
same area as the surface geophysical surveys using the same grid system. Samplers
consisted of glass vials approximately 6 centimeters (cm) long by 2 cm wide, each with
activated charcoal to collect the organic vapors in the soil. The samplers were installed into
holes approximately 8 inches deep by 1.5 inches wide that were made with a small hammer drill
(a soil coring tool). Forty samplers were installed throughout the grid area (Figure 4.4.3-2).
Locations were selected carefully to provide dense coverage of the buried arroyo area and the
surrounding vicinity, which contains other possible areas of potential organic contamination
(SWMU 94 subunits). Sample locations were measured off the already established geophysics
grid along 11 parallel traverse lines spaced 50 feet apart. Samples were numbered according
to the traverse line (1 through 11) and the distance west of the eastern grid boundary (e.g.,
Sample 1-105 was the sample taken from 105 feet west of the eastern grid boundary along
traverse 1). Two background locations were selected north and south of the graded portion of
the Burn Site area. Two additional trip blanks accompanied the samples in the field during
installation and retrieval. When field work was not being conducted, the trip blanks were stored
in the shipping box at the SNL/NM ER Field Office.
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On December 18, 1996, the samples were removed from the ground and shipped io
Transglobal Environmental Geochemistry Rocky Mountain. All samples, including quality
assurance/quality control (QA/QC) trip and method blanks, were analyzed for organic
compounds using EPA methods modified for vapor analysis (EPA November 1986). EPA
Method 8015 (gas chromatography [GC]) was used to analyze for totai petroleum hydrocarbons
(TPH) (diesel); and EPA Method 8021 (GC) was used to analyze for volatile organic compounds

(VOC). Results for all compounds are in units of nanograms (ng, or 107° grams) of vapor.

Results of the survey indicated that very low levels of organic vapor are present at discrete
locations. Both fuel and chlorinated solvents compounds were detected but at levels that do not
indicate significant soil contamination.

The following fuel compounds, ranging from 0.7 to 2.9 ng of vapor, were detected:

e Ethylbenzene (3 detections at from 0.8 to 1.0 ng)
e Toluene (3 detections at from 0.7 to 0.8 ng)
¢ Xylenes (4 detections at from 1.2 to 2.9 ng).

The following chlorinated compounds, ranging from 0.7 to 40 ng of vapor, were detected:

¢ Chlorobenzene (7 detections at from 1.0 to 33.0 ng) including both background
locations

Chloroform (3 detections at from 3.2 to 9.2 ng) including background north location
1,2-dichloroethane (1 detection at 6.2 ng)

1,1-dichloroethene (DCE) (2 detections at 0.9 and 3.0 ng)

cis-1,2-DCE (2 detections at 2.4 and 40.0 ng)

trans-1,2-DCE (2 detections at 0.7 and 0.8 ng)

Freon 113 (1 detection at 0.9 ng)

1,1,1-trichloroethane (1 detection at 2.7 ng) at background north location

TCE (2 detections at 4.6 and 25.0 ng) including background south location.

A total of 10 fuel compound and 21 chiorinated-compound detections were observed. The very
low fuel compound detections are distributed toward the northern end of the site in the vicinity of
the bomb burner unit, SWMU 94C (Figure 4.4.3-2). The distribution of these compound
detections includes a slight co-location with the fuel compounds near the bomb burner unit at
the northern end of the site (SWMU 94C), as well as the southern end near the retention pond
for the bomb burner unit (the outfall from the buried discharge line) (Figure 4.2.1-1),

Chiorinated compounds were detected at both background locations at very low levels. The
highest detection was TCE (25 ng} at the southern background location. Samples were
collected during the VCM in order to investigate whether significant concentrations of VOCs
exist in the subsurface soils at this location.

The objective of the soif gas survey at SWMU 12B was to determine whether gross organic
compound contamination existed in the subsurface. Although several compounds were
detected by the survey, the concentrations indicated no widespread or large-scale occurrence of
chicrinated compounds in the soil.
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4.4.3.2 Sampling Data Collection

In July 1995 three locations within SWMU 12B were sampled (Figure 4.4.3-3). Subsurface soil
samples were collected at depths of 2 and 4 feet from each location and were analyzed for

VOCs (using EPA Methods 8240/8260 [EPA November 1986]), for TPHs (using immunoassay),
for metals (using EPA Method 6010 [EPA November 1986] and x-ray fluorescence [XRF]), and
radionuclides (using gamma spectroscopy). All analyses were performed at SNL/NM analytical

laboratories. The sampling effort obtained preliminary analytical data to support ER Project site
ranking and prioritization.

The VOC results indicated that no VOCs were present in any of the samples above the
respective practical quantitation limits (PQL), which ranged from 2 to 20 parts per billion (minor
detections [J values below the PQL] of acetone were present in each sample). No TPH was
indicated by the immunoassay tests in any of the samples (detection limit of 10 parts per million
[opm]). The results of the semiquantitative XRF analyses (whole rock analyses) revealed no
detectable arsenic, cadmium, or silver (with minimum detection limit [MDL] ranging from 10 to
30 ppm). Chromium concentrations ranged from no detections (with MDLs of from 25 ppm to
43 ppm). Concentrations of lead ranged from no detections (with MDLs of from 15 to 24 ppm).
No RCRA metals or beryllium were detected above their respective PQLs using

EPA Method 6010 (EPA November 1986), except for barium, which all samples contained

at concentrations well below the background statistical upper tolerance limit of 246 milligrams
(mg)/kilogram (kg). Most metals were below their MDLs (0.2 ppm for mercury, 3.4 ppm for
beryllium, 50 ppm for selenium). The PQLs for the RCRA metals ranged from 0.8 ppm for
mercury to 191 ppm for selenium; the PQL for beryllium was 13 ppm.

4.4.3.3 Data Gaps

4.4.3.4 Results and Conclusions

For this site an RFI was not completed except for the soil organic vapor study. The results of
the scoping sampling effort conducted in July 1995 represent the only analytical data set that
was available to provide direct information on the presence or absence of potential COCs and
their relative concentrations. The results of the six subsurface samples coflected from three
boreholes do not indicate the presence of potential COCs; however, they are not sufficient to
characterize the site adequately and were not intended for that purpose. Most preliminary field
work consisted of nonintrusive surveys that provided critical data relative to focusing
subsequent work such as the recent surface geophysics and soil organic vapor surveys. A
notable exception to this was the surface radiation survey and VCM. Activities at SWMU 12B
that were related to this VCM included identifying surface and shallow subsurface areas of
elevated gamma radiation (DU), cleanup, and verification sampling.

Based upon the site characteristics and history, the most reliable and complete way to
characterize the subsurface portion of the site adequately was to excavate the areas where
material had been buried. The surface geophysics results defined these areas clearly, and the
results of the soil organic vapor survey indicated that significant organic contamination was not
present in the subsurface.
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4.4.4 Investigation #3—SNL/NM ER Project Voluntary Corrective Measure and
Confirmatory Sampling

4.4.4.1 Nonsampling Data Collection

Nonsampling data were not collected during the beginning of the VCM activities. Activities were
centered on VCM work plan preparation and VCM field work plans.

4.4.4.2 Voluntary Corrective Measures Activities

The SWMU 12B VCM field work was performed from June through September 1997. Site
preparation and surface-water control measures were installed in late June, and excavation of
the arroyo began at the northern end of the site in early July. A complete discussion of the
VCM's scope of work is provided in the "Voluntary Corrective Measure Plan for Excavation and
Debris Removal at Environmental Restoration Site 12B, Operable Unit 1333, Canyon Test Area,
Revision 1” (SNL/NM July 1997).

Characterization, cleanup, and restoration of the SWMU 12B Buried Arroyo was accomplished
through excavating soil and debris from three areas of subsurface burial defined by geophysical
anomalies and by the estimated arroyo boundaries (Figure 4.4.4-1). A backhoe equipped with a
front loader bucket and an articulated front loader with a 3-cubic-yard bucket were used.
Excavation of the three areas and the former arroyo channel proceeded from north to south in
sequentially numbered, 10- by 10-foot grid blocks (Figure 4.4.4-2). Lifts from each grid block
were initially removed in 2-foot depths in the northern part of the site: lift 1 = O- to 2-foot depth,
lift 2 = 2- to 4-foot depth interval, etc. However, south of the large geophysical anomaly most
grid blocks were excavated to the total depth in one continuous digging event. The depth of
excavation varied from approximately 3 to 6 feet and was generally deeper at the northern end
of the site. The average depth was approximately 4 to 5 feet, except at the southern end where
the arroyo intersects the southernmost road. Here the excavation depth varied from 2 to 4 feet
deep. Excavation continued both downward and laterally out until no sign of debris was visible
and/or until the point of the original arroyo channel was encountered.

After excavated materials were visually examined and thoroughly field-screened and surveyed
for contamination in the screening/segregation area, the material was segregated based upon
field-screening results and material type (debris or soil). Final characterization was conducted
using appropriate screening and/or analytical methods. The VCM Plan (SNL/NM July 1997)
discusses the details of the screening and segregation procedures, which were ultimately
documented in field logs (Mitchell June 1997) that tracked results by excavation block number.

During the excavation of Block 88, a sample was collected because anomalous radioactivity
was found in the soils. This screened segregated block of material was placed in soil pile
SP-09. Because of the high values of radionuclides detected in the soil, SP-09 data are not
included in the risk assessment portions of this NFA. Further characterization of SP-09 will be
conducted in the near future.
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The following material was excavated, screened, and segregated (as set forth by the VCM work
plan) during the VCM field effort:

e Approximately 3,300 cubic yards of soil, all field-screened clean except for

- Approximately 2.5 cubic yards of potentially fuel-contaminated soil

- Approximately 6 cubic yards of potentially radioactively contaminated soil

- Approximately 75 cubic yards of debris and scrap metal, including 34 pallets of
surveyed clean cable, metal scrap, and debris; 1 pallet of asbestos transite;
3 partially filled 55-gallon drums of lead metal; approximately 5 cubic yards of
surveyed clean porous debris; and approximately 10 cubic yards of concrete
blocks (surveyed clean)

« Two partially filled 55-gallon drums of batteries, one drum field-surveyed clean for
radionuclides, and one drum with radioactive batteries.

After the digging was completed north and south of the site’s southern access road, a final
magnetometer survey was performed over the excavated area to verify that all buried metal was
removed. Six trenches (approximately 15 x 2 x 4 feet deep) at the edges of the excavation and
three trenches (approximately 18 x 2 x 2 feet deep) in the arroyo channel were excavated into
areas (Figure 4.4.4-3) where the most debris and contamination had been encountered during
the digging to allow visual examination by the regulators during their site inspection. On
September 5, 1997, representatives of the New Mexice Environment Department (NMED)
Surface Water Quality Board, NMED Hazardous and Radioactive Materials Bureau, and DOE
Oversight Bureau performed a site inspection and, in general, indicated that the scope of
excavation was acceptable. Confirmation sample locations were marked in the field with
pinflags so the regulators could inspect and provide input. The regulators indicated that the
locations were acceptable and requested no changes or additional locations. On October 14,
1997, after the inspection, the excavation field work was completed: i.e., the nine trenches were
filled in and the southern access road was excavated to a depth of approximately 2 feet, as
requested by the regulators. The culvert and roadway across the arroyo were completed on
October 17, 1997, and the southernmost access road was graded to form a low-water crossing
at the request of the Burn Site manager.

During site preparation and throughout the project, surface-water control measures were
instalted and maintained. Diversion dams/berms were installed in the channel north of the
excavation site and in the excavation areas as had been detailed in the project waste
management plan (SNL/NM July 1997), Silt fences were installed in the work area and
downgradient in road ditches to control runoff from the site and the soil pile management area.
Also, a diversion berm was constructed around the soil pile management area (on the north
side) to prevent run-on. Another diversion berm was constructed along the back side (north
side) of the cable rack to divert run-on into the diversion ditch that parallels the excavated
arroyo channel and discharges through a silt fence. Figure 4.4.4-4 shows the location of silt
fences that continue to be maintained at the site.

Fifteen soil piles are stored in an area just outside the clean-up arroyo. The piles were sampled
and analyzed to determine whether contamination is present. The analytical data (except those
for soil pile SP-09) were included in the risk assessment calculations. SNL/NM plans to use the
soil for backfill at the Bomb Burner site.
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4.4.4.2.1 Verification Sampling

Soil sampling was conducted as part of the VCM in order to characterize three different aspects
of the site. All excavated and screened/segregated soil was placed into 15 discrete soil piles
and was sampled and analyzed (based upon data evaluation/risk assessment) to determine
whether it was clean enough to remain on site. Scil from the bottom of the excavated arroyo
was sampled and analyzed to confirm that the VCM action was successful in removing enough
contamination from the arroyo to allow for a risk-based NFA decision. Thirty-eight samples
were collected from the arroyo and two samples were collected from behind silt fences outside
the excavated area (all samples were collected at the 0- to 6-inch depth) (Figure 4.4.4-5). In
addition, a geoprobe drilling system was used at five locations to collect soil samples (two
samples per location at depths of from 2 to 4 feet bgs and 6 to 8 feet bgs) outside the excavated
areas that had yielded detections of fuel or chlorinated compounds at very low levels in the soil
organic vapor survey that had been conducted in December 1996 (Figure 4.4.4-6).

Table 4.4.4-1 summarizes the main data sets and their purpose.

4.4.4.2.2 Verification Sample Analysis

In order to confirm that the VCM activities had removed the contamination, a total of 40 soil
samples (including two sediment samples) were collected on September 8, 1997, from within
the arroyo. Figure 4.4.4-4 shows the sample locations for the two sediment samples, and
Figure 4.4.4-5 shows the locations for the soil verification samples. The sample numbers are
designated as follows:

¢ Soil verification sample number CY12B/260/90/01-US (example): CY = canyon, 12B =
SWMU 12B, 260/90 = sample location by grid number, 01 = sample one, and
US = soil sample.

e Sediment sample number CY12B-SFN-01-S: CY = canyon, 12B = SWMU 12B,
SFN = silt fence (north), 01 = sample one, and S = sediment.

e Sediment sample number CY12B-SFSW-01-S: CY = canyon, 12B = SWMU 12B,
SFSW = silt fence (southwest), 01 = sample one, and S = sediment.

An off-site laboratory analyzed all samples for VOCs, semivolatile organic compounds (SVOC),
HE, and RCRA metals plus beryllium and for radionuclides (using gamma spectroscopy). One
sample only was analyzed for isotopic uranium. The results are as follows:

e Except for low levels of 4 compounds (chloroform, 2-butanone, methyiene chloride,
and vinyl chloride) and J values of 13 compounds (including TCE and
perchloroethene), VOCs were not detected in any samples. Table 4.4.4-2
summarizes VOC results. Table 4.4.4-3 lists the MDLs for all analyzed VOCs.

s Chloroform levels ranged from 1.0 J to 8.1 micrograms (ug)/kg in 23 samples.

AL/7-98/WP/SNL:R4400-4.00C 4-33 301462.183.03 09/01/98 7:56 PM



This page intentionally left blank.

AL/7-98/MWP/SNL:R4400-4.D0C 4-34 301462.183.08 09/02/08 9:24 AM



SE-v

Mapid = dg980968 11/12/97 SNL GIS ORG.6682 DHelfrich dh980051,aml
452400 452600

1457200
T

Burn Pan

Area to be covered

for Burn Pan testing
150 f~-i

ooeLsyt

§ I “
: 4- +
§ , §
Jl
!
i
’l
,I
!
, TS Buried
I =
g E Discharge .
<] .
AN Line g
\_\
3
f“ ,-’/\\\‘\\
f / i
{ N
} ’ / Mo
// // /
/ /
/":" “ .--/
Q 7 b ~
3 / A
- / o
/
/"v R ‘M“-"""‘-\..‘_m
i
/
/“
8 &
A
P
/
//
v
» 4
S
rg
452400 452600 452600 452700
Legend

-200,130  Verification Sample Location
" with Grid Location Coordinates

Road
Grid Line
Soil Gas Survey Boundary
"""""""" Buried Discharge Line
o= Building/Structure
| | Subsurface Metal

|

Channel Floor

Arroyo Bank

Riprap

Area to be covered
for Burn Pan testing

Figure 4.4.4-5
SWMU 12B
Arroyo Verification
Sample Locations

0 50 100
Scale in Feet
0 20 40
C ——

Scale in Meters

Sandia National Laboratories, New Mexico
Environmental Geographic Information System







145 7600

146 7000

1466500

452000

452500

453000

12B

°
GPO5

452000

462500

453000

008L8t!

000L5E1

00595¢!

Legend

SWMU Site Boundary
=== Buried Discharge Line
=== (Cable Conduit

— Roads

—  Building

® Geoprobe Borehole &
Sample Location

0 160 320
Scale in Feet
0 40 80

Scale in Meters

Sandia National Laboratories, New Mexico
Environmental Geographic Information System

Figure 4.4.4-6
SWMU 12B
Geoprobe Borehole &
Sample Location Map

Transverse Wercator Projection, New Mexica State Plane Coordinate System,
Central Zone, 1827 North American Hortzontal Datum,
1820 North American Vaitical Batirm
MAPID=980969
Unclassified SNL GIS ORG. 6804
raloehm dr880969.aml 08/31/98

4-37







Table 4.4.4-1
Data Sets for SWMU 12B

AR/COC No. Data Purpose Sampling Group Analytical Type
06885 Characterize soll piles Soil piles 1-10 VOC, SVOC, HE, RCRA
metals
06895 Characterize soil piles Soil piles 1-10 Gamma spectroscopy
06780 Determine isotopic ratios of Block 88 Isotopic uranium
U-238, U-235, U-234
068770 Determine isotopic ratios of | Block 88 Gamma spectroscopy
U-238, U-235, U-234
06836 Characterize soil piles Soil piles 11-15 VOC, SVOC, HE, RCRA
metals
06897 Characterize soil piles Sail piles 11-15 Gamma spectroscopy
510308 Characterize soil piles Soil piles 1-15 VOC, SVOC
{resample)
510471 Characterize soil piles Soil piles 1-15 VOC
{resample)
600317 Characterize soil piles Soil piles 4, 5,6,8,9 |VOC
{resample)
06899 Basis for determination that | Verification samples | VOC, SVOC, HE, RCRA
site is clean enough for NFA metals
06898, 06900 Basis for determination that | Verification samples | Gamma spectroscopy
site is clean enough for NFA
06954 Determine potential VOC and | Geoprobe samples VOC, SVOC
' SVOC concentrations in soil
where low detections were
observed during SOV survey
06953 Characterize geoprobe soil Geoprobe samples Gamma spectroscopy
samples

AR/COC = Analysis Request/Chain-of-Custody Record.
HE = High explosive(s).

NFA = No further action.

RCRA = Resource Conservaticn and Recovery Act.
Sov = Soil organic vapor.

SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.

®
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Table 4.4.4-2
Summary of SWMU 12B Grid Sampling, VOC Analytical Results, September 1997
(Off-site laboratory)

Sample Atiributes VOCs (EPA 8260)" (ugkg)
Sample
Record, ER Sample ID Depth 2- Methylene
Number {Figure 4.4.4-5) {feet) Chloroform Acetone | Trichlorosthene | Tetrachlorcethene | 2-Butanone { Chloroethydvinylether Chioride
6899 | CY12B/260/90/01-US 0-0.5 26(B.0}R |ND{SO)R| ND(1.0)R ND (1.0) R ND (2.0) R ND (1.0) R ND (4.0) R
6899 CY12B/290/60/01-US 0-0.5 2.14 (5.0 ND (1.0) ND (1.0) ND (2.0} ND (1.0) ND (4.0)
6899 CY12B/280/70/01-US 0-0.5 ND (1.0) ND (5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B/270/60/01-US 0-0.5 1.24 (5.0)] 20(10) U ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 | CvY12B/260/70/01-US 0-0.5 ND (1.0) ND (5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 | CY12B/250/80/01-US 0-0.5 ND (1.0 ND (5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6898 | CY12B/240/90/01-US 0-0.5 20(.00R |ND{E.O)R| ND{1.O)R ND (1.0) R ND (2.0) R ND (1.0) R ND (4.0) R
6899 | CY12B/230/70/01-US 0-0.5 1.4J(5.0)| ND (5.0) 2.5 J(5.0) 1.4J(.0)] ND(20) ND (1.0) ND (4.0)
6899 | CY12B/210/80/01-US 0-0.5 1.2J(5.0)| ND(5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 | CY12B/210/60/01-US 0-0.5 1.8J (5.0)| ND(5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B/190/80/01-US 0-0.5 ND (1.0} ND (5.0) ND (1.0} ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 | CY12B/180/60/01-US 0-0.5 ND (1.0) ND (5.0) ND (1.0) ND (1.0) ND (2.0) ND {1.0) ND (4.0)
6899 | CY12BM70/80/01-US 0-0.5 1.94(8.0)| 20(iQ)U ND (1.0) ND (1.0) ND (2.0) ND {1.0) ND (4.0)
6899 CY12B/150/70/01-U3 0-0.5 1.0J(.0)] 21{(i0)U ND (1.0} ND {1.0) ND (2.0) ND (1.0} ND {4.0)
6898 | CY12B/140/80/01-US 0-0.5 ND (1.0} ND {5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6898 | CY12B/120/70/01-US 0-0.5 ND (1.0) 22 (10)U ND (1.0} 1.4J(5.0){ ND2.0) ND {1.0) ND (4.0)
6899 CY12B/110/95/01-US 0-0.5 ND (1.0} 19 (10) U ND (1.0} ND (1.0) ND (2.0) ND (1.0} ND (4.0)
6899 | CY12B/100/60/01-US 0-0.5 ND(1.O)R |NDB.OR| 24(B.OR 1.8 (5.0)R ND (2.0) R ND (1.0) R ND (4.0) R
6892 | CY128/90/100/01-US 0-0.5 1.04(5.0)| 19 (10)U ND (1.0) ND (1.0) ND (2.0) ND {1.0) ND (4.0)
6899 CY12B/90/80/01-US 0-0.5 ND (1.0) 18 (10) U ND (1.0) ND (1.0) ND (2.0) ND {1.0) ND (4.0)
6899 | CY12B/80/100/01-US 0-0.5 ND {1.0) ND (5.0) ND (1.0) ND (1.0) ND (2.0) ND {1.0) ND (4.0}
6899 | CY12B/60/100/01-US 0-0.5 1.8J (5.0)| ND(5.0) ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B/40/100/01-US 0-05 61| 27(10)B 2,54 (5.0) ND {1.0) 16 ND (1.0) 4.3 J (5.0)
6899 CY12B/30/120/01-US 0-0.5 33J(5.0)] 810U 1.2 J (5.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B/10/110/01-US 0-0.5 ND (1.0) 41 (10) U ND (1.0) 2.2 J (5.0} 17 ND (1.0) ND (4.0)
6899 | CY12B-10/130/01-US 0-0.5 3.4J(5.0)| 18(10)U 1.6 J (5.0) ND (1.0) ND {2.0) 1.0J{20) ND (4.0
6899 CY12B/-10/100/01-US 0-0.5 4.7 J (5.0) 2.0J (5.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)

@

Refer to footnotes at end of table.
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Table 4.4.4-2 (Continued)
Summary of SWMU 12B Grid Sampling, VOC Analytical Results, September 1997

(Off-site laboratory)
Sample Aftributes VQCs (EPA 8260)" )
Sample

Record ER Sample ID Depth 2. Methylene

Number’ (Figure 4.4.4-5) {feet) | Chloroform | Acetone | Trichloroethene | Teirachioreethene 2-Butanone | Chloroethylvinylether Chioride
6899 CY12B/30/122/01-US | 0-0.5 | ND{1.0) | ND{(5.0)B 1.9 J (5.0) 21J4(5.0)] ND{2.0) ND (1.0) ND (4.0)
6899 CY12B/50/120/01-US 005 | 40J4(5.0) | 200100V 1.5 J (5.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B/50/140/01-US 0-0.5 81| 25 (100U 2.8J4(5.0) 1.1J (5.0) ND (2.0) ND (1.0} 5.1
6899 CY12B/70/120/01-US 0-0.5 20J{5.0)| 21 (1)U 1.5J (5.0) ND (1.0) 17 ND (1.0) ND (4.0)
6899 CY12B/80/140/01-US | 0-0.5 59| 23(10)U 1.5J (5.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B/80/120/01-US | 005 | ND(1.0) | 24(10)U 1.1 J (5.0) 2.0 J (5.0) 17 ND (1.0) ND (4.0)
6899 CY12B/110/130/01-US 0-0.5 1.2J4(5.0)| 19 (1)U 1.1 J (5.0) ND (1.0) 16 ND (1.0} ND (4.0)
8899 | CY12B/150/120/01-US | 005 | ND(1.0) | 18 (10) U ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 | CY12B/180/1130/01-US | 0-05 | 3.54(5.0) | 24 (10) U 1,2 J (5.0) ND (1.0) 16 ND (1.0) ND (4.0)
6899 | CY12B/200/130/01-US | 0-05 | 2.3J(5.0) | ND(5.0)B ND (1.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 | CY12B/200/140/01-US | 0-05 | 264 (5.0) | 23(10)U ND (1.0) ND (1.0) 15 ND (1.0) ND (4.0)
6899 CY12B-SFN-01-§ 0-05 | 404(5.0) | 24 (10)U 1.1 J (5.0) ND (1.0) ND (2.0) ND (1.0) ND (4.0)
6899 CY12B-SFSW-01-S 005 | 444(6.0) | 60(10)U 1.2 .J (5.0) ND (1.0) 23 ND (1.0) ND (4.0)

Quality Assurance/Quality Control Samples (ug/L)
6899 CY12B-EB-02 NA ND (2.0) ND (3.0} ND (1.0) ND (1.0) ND (2.0) ND (3.0} ND (4.0)
£899 CY12B-TB-03 NA ND (2.0) ND {3.0) ND (1.0) ND (1.0) ND (2.0) ND {3.0) ND (4.0)

Refer to footnotes at end of table.
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Table 4.4.4-2 (Continued)

Summary of SWMU 12B Grid Sampling, VOC Analytical Results, September 1997
(Off-site laboratory)

Sample Atiributes VOCs (EPA 8260)* (ug/kg)
Sample
Record ER Sample ID Depth 1,4
Number® (Figure 4.4.4°5) {feet) 2-Hexanone | pm-Xylene { Dichlorobenzene Trichloroflupromethane 1,1-Dichloroethene Vinyl Chloride
6899 CY12B/260/90/01-US 0-0.5 ND (2.0) R ND (1.0) R ND (1.0} R ND (1.0) R ND (1.0) R ND (1.0) R
€899 CY12B/290/60/01-US 0-0.5 ND (2.0) ND (1.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/280/70/01-US 0-0.5 ND (2.0) ND (1.0} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/270/60/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/260/70/01-US 0-0.5 ND {(2.0) ND (1.0) ND (1.0} ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/250/80/01-US 0-0.5 ND (2.0) ND (1.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/240/90/01-US 0-0.5 ND (2.0} R ND (1.0)R ND (1.0) R ND (1.0) R ND (1.0) R ND (1.0) R
6899 CY12B/230/70/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/210/80/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
63899 CY12B/210/60/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0}
6899 CY12B/190/80/01-US 0-0.5 ND (2.0} ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/180/60/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B8/170/80/01-US 0-0.5 ND (2.0) ND (1.0} ND (1.0} ND (1.0) ND (1.0) ND (1.0}
6899 CY12B/150/70/01-US 0-0.5 ND {2.0) ND (1.0} ND (1.0) ND {1.0) ND (1.0) ND (1.0}
6899 CY12B/140/80/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND {1.0) ND {1.0) ND (1.0)
6899 CY12B/120/70/01-US 0-0.5 ND (2.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0}
66899 CY12B/110/95/01-US 0-0.5 ND (2.0} ND {1.0) ND (1.0) ND {1.0) ND (1.0) ND (1.0}
6899 CY12B/100/60/01-US 0-0.5 ND (2.0} R ND (1.0) R ND {(1.0)R ND (1.0) R ND (1.0) R ND (1.0) R
6899 CY12B/90/100/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND {1.0)
6899 CY12B/90/80/01-US 0-0.5 ND (2.0 ND (1.0) ND (1.0) ND (1.0) ND (1.0} ND {1.0)
6899 CY12B/80/100/01-US 0-0.5 ND (2.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/60/100/01-US 0-0.5 ND (2.0 ND (1.0) ND (1.0) ND (1.0) ND (1.0} ND {1.0)
6899 CY12B/40/100/01-US 0-0.5 ND (2.0) 1.1 4 (5.0) ND (1.0) ND {(1.0) ND (1.0} ND {1.0)
6899 CY12B/30/120/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND {1.0)
6899 CY12B/10/110/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/10/130/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/10/100/01-US 0-0.5 ND (2.0) ND (1.0} ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/30/122/01-US 0-0.5 ND (2.0) ND (1.0} ND (1.0} ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/50/120/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0} ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/50/140/01-US 0-0.5 2,54 (10) 1.4 4 (5.0) 1.2 J (5.0) ND (1.0) ND (1.0) ND (1.0)

Refer to footnotes at end of table.
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Table 4.4.4-2 {Concluded)
Summary of SWMU 12B Grid Sampling, VOC Analytical Results, September 1997

(Off-site laboratory)

Sample Attributes VOCs (EPA 8260)° (ua/kg)
Sample
Record ER Sample ID Depth
Number® (Figure 4.4.4-5) (feet) | 2-Hexanone | p.m-Xylene | 1.4-Dichlorobenzene | Trichlorofluoromethane | 1,1-Dichlorosthene Vinyl Chioride
6899 | CY12B/701120/01-US | 0-0.5 | ND(2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 | cy12B/80r140i01-Us | 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 | cy12B/00/1120/01-US | 005 | ND(2.0) ND (1.0) ND (1.0} ND (1.0) ND (1.0) ND {1.0)
6899 CY12B/110/130/01- | 0-0.5 ND (2.0) 1.8 J (5.0} ND (1.0) 1.5 J (5.0} 1.1J (5.0) ND (1.0)
6899 CY12B/150/120/01- | 0-0.5 ND (2.0) 1.3 J (5.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/180/130/01- | 0-0.5 ND (2.0) ND (1.0) ND {1.0) ND (1.0) ND (1.0} 6.4
5899 | CY12B/200/130/01- | 0-0.5 ND (2.0) ND (1.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B/200/140/01- | 0-0.5 ND (2.0 ND (1.0) ND {1.0) ND (1.0) ND (1.0) ND (1.0)
6899 CY12B-SFN-01-8 | 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
6899 | CY12B-SFSW-01-S | 0-05 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND {1.0) ND (1.0)
Quality Assurance/Quality Control Samples (pg/L)
6899 CY12B-EB-02 NA ND (1.0) ND (2.0) ND (1.0 ND (1.0) ND {1.0) ND (2.0)
6899 CY12B-TB-03 NA ND (1.0} ND {2.0) ND (1.0) ND (1.0) ND (1.0) ND (2.0
:EPA November 1986.
Analysis Request/Chain-of-Custody.
Numbers in bold represent detected values.
CY  =Canyon.
B = Analyte detected in associated blank.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ID = |dentification.

J ()

NA = Not applicable.

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

R = Analytical result was rejected during data validation.
S = Sediment sample.
SFN = Siit fence (north).

SFSW = Silt fence (southwest).
SWMU = Solid waste management unit.
B = Trip blank.
U = Analytical resuit was qualified as not detected during data validation.
us = Soil sample.

vOC

= Volatile organic compound.

pgkg = Microgram(s) per kilogram.

HgL

= Microgram(s) per liter.

= The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical quantitation limit, shown in parenthesis.




Table 4.4.4-3
Summary of VOC Analytical Detection Limits Used for SWMU 12B Soil Sampling,
September 1997 and January, March, and May 1998
(Off-site laboratory)

MDL

Analyte (Hog/kg)
Acetone 2-5.0
Benzene 0.25—1.0
Bromodichloromethane 1.0
Bromoform 0.27-1.0
Bromomethane 2.0
2-Butanone 2.0-2.1
Carbon Disulfide 1.0-2.2
Carbon Tetrachloride 0.22-1.0
Chlorobenzene 0.25-1.0
Chloroethane 0.72-1.0
2-Chloroethylvinvlether 1.0-3.0
Chloroform 0.24-2.0
Chloromethane 1.0
Dibromochloromethange 0.21-1.0
Dichlorobromomethane 0.24-2.0
1,2 -Dichlorobenzene 1.0
1.3 —Dichlorobenzene 1.0
1.4 —Dichlorobenzene 1.0
1.1 —Dichloroethane 0.2—1.0
1.2 ~Dichloroethane 0.23-1.0
1.1 —Dichloroethene 0.25-1.0
Cis-1,2-Dichlorosthene 0.25-1.0
Trans-1.2-Dichlorcethene 0.19-1.0
1.2-Dichloropropane 0.23-10
Cis -1.3-Dichloropropene 0.25-1.0
Trans-1.3-Dichloropropene 0.22-1.0
Ethvibenzene 0.23-1.0
2-Hexanone 1.04.4
4-Methyl-2-pentanone 2.0-2.9
Methyl Bromide 0.67-1
Methyl Chioride 0.43-1
Methylene Chloride 0.254.0
Styrene 0.22-1.0
1.1.2 2-Tetrachloroethane 0.46-2.0
Tetrachloroethene 0.23-1.0
Toluene 0.22-1.0
Trichloroethylene 0.27-1.0
1,1.1-Trichloroethane 0.18-1.0
1,1,2-Trichloroethane 0.24-1.0
Trichiorofluoromethane 1.0
Vinyl Acetaie 1.8-3.0
Vinyl Chloride 0.4-20
o-Xvlene 1.0
m, p-Xylene 2.0
Xylenes (total} 0.62-2

Ho/kg = Microgram(s) per kilogram.
MDL = Method detection limit.
SWMU = Solid waste management unit.
VOC = Volatile organic compound.

AL/7-98/WP/SNL:R4400-4.D0C 4-44 301462.183.03 08/01/98 7:56 PM



» 2-butanone levels ranged from 15 to 23 pg/kg in eight samples.
¢ Methylene chloride levels were at 4.3 J and at 5.1 pg/kg in two samples.
s Alevel of vinyl chloride was detected at 6.4 pug/kg in one sample.

¢ Except for one compound—bis(2-ethylhexyl)phthalate, which was detected at a level
of 170 J pg/kg in only one sample—SVOCs were not detected in any samples.
Table 4.4.4-4 summarizes SVOC results. Table 4.4.4-5 lists the MDLs for all
analyzed SVOCs.

e All sampies were analyzed for RCRA metals plus beryllium. Table 4.4.4-6
summarizes the metal results, the MDLs, and the approved background levels.

¢ Arsenic levels ranged from 2.3 to 5.6 mg/kg in all samples, and all sample results
were below the approved background level.

* Barium levels ranged from 71 J to 370 J mg/kg in all samples. All barium values
were qualified with a J value during the data validation process (Annex 6). One
sample result (at 370 J mg/kg) was above the approved background level.

» Beryllium levels were detected in two samples at 0.57 mg/kg and at 0.62 mg/kg. All
remaining results were estimated at values ranging from 0.19 J to 0.52 J mg/kg. Ali
sample results were below the approved background level.

¢ Cadmium was detected at a levei of 0.60 mg/kg in one sample. All remaining results
were either not detected or estimated at values ranging from 0.12 J to 0.36 J mg/kg.
All sample results were below the approved background level.

* Lead levels ranged from 3.5 to 22 mg/kg in all samples. Two sample results (at
19 mg/kg and 22 mg/kg) were above the background level.

» Mercury was not detected in any samples. However, the MDLs for all of the samples
that were analyzed were above the maximum background value (0.055 mg/kg) for
mercury.

e A selenium level was detected at 0.67 mg/kg in one sample. In ancther sample a
value of 0.43 J mg/kg was estimated. Alf remaining samples yielded nondetections.
All sample results were below the background level.

e Silver was not detected in any samples.

« HE compounds were not detected in any samples. Table 4.4.4-7 lists the MDLs for
all analyzed HE compounds.

» Gamma spectroscopy analysis vielded four isotopes: uranium-238, thorium-232,
uranium-235, and cesium-137 (Table 4.4.4-8). Only two samples yielded levels
above approved background: uranium-238 (9.25 + 3.37 picocuries [pCil/gram [g])
and uranium-235 (0.202 * 0.129 pCi/g). Table 4.4.4-8 shows the MDAs for all
nondetects. Annex 4-E provides a complete set of the gamma spectroscopy data.
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Table 4.4.4-4
Summary of SWMU 12B Grid Sampling, SVOC Analytical Results, September 1997
(Off-site laboratory)

Sample Attributes SVOCs (EPA 8270)" (pgrkg)
Sample
Record_ ER Sample ID Depth
Number (Figure 4.4.4-5) (feet) bis(2-ethvihexvl)phthalate

6899 CY12B/260/90/01-US 0-0.5 ND (140) J
6899 CY12B/290/60/01-US 0-0.5 ND (130) J
6899 CY12B/280/70/01-US 0-0.5 ND (130) J
6899 CY128/270/60/01-US 0-0.5 ND (130) J
6899 CY12B/260/70/01-US 0-0.5 ND (130) J
6899 CY12B/250/80/01-US 005 ND (130) J
6899 CY12B/240/30/01-US 0-0.5 ND (140) J
6899 CY12B/230/70/01-US 0-0.5 ND (140) J
6899 CY12B/210/80/01-US 0-0.5 ND (140) J
6899 CY128/210/60/01-US 0-0.5 ND (140) J
6899 CY128/190/80/01-US 0-0.5 ND (140} J
6899 CY128/180/60/01-US 0-0.5 ND (130) J
6899 CY12B/170/80/01-US 0-0.5 ND (130} J
6899 CY12B/150/70/01-US 0-0.5 ND (140) J
6899 CY12B/140/80/01-US 0-0.5 ND (130)
6899 CY12B/120/70/01-US 0-0.5 ND (130)
6899 CY12B/110/95/01-US 0-0.5 ND (130)
6899 CY12B/100/60/01-US 0-0.5 ND (130)
6899 CY12B/90/100/01-US 0-0.5 ND (130)
6899 CY12B/90/80/01-US 0-0.5 ND (130}
6899 CY12B/80/100/01-US 0-0.5 170J (68(])c
6899 CY12B/60/100/01-US 0-0.5 ND (130)
6899 C¥Y12B/40/100/01-US 0-0.5 ND (130)
6899 CY12B/30/120/01-US 0-0.5 ND (130)
6899 CY12B/10/110/01-US 0-0.5 ND (130}
8899 CY12B/-10/130/01-US 0-0.5 ND {130)
6899 CY12B/-10/100/01-US 0-0.5 ND (130)
8899 CY12B/-30/122/01-US 0-0.5 ND {130)
6899 CY12B/-50/120/01-US 0-0.5 ND {130)
6839 CY12B/-50/140/01-US 0-0.5 ND (130}
6839 CY12B/-70/120/01-US 0-0.5 ND {130)
6899 CY12B/-80/140/01-US 0-0.5 ND (130}
68399 CY12B/-90/120/01-US 0-0.5 ND (130}
6899 CY12B/-110/130/01-US 0-0.5 ND (130)
6899 CY12B/-150/120/01-US 0-0.5 ND (130)
€899 CY12B/-180/130/01-US 0-05 ND (130)
6899 CY12B/-200/130/01-US 0-0.5 ND {130)
6898 CY12B/-200/140/01-US 0-0.5 ND {130)
6899 CY12B-SFN-01-8 0-0.5 ND {130)

Refer to footnotes at end of table.
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Table 4.4.4-4 (Concluded)
Summary of SWMU 12B Grid Sampling, SVOC Analytical Results, September 1997
(Off-site laboratory)

Sample Attributes | 8VOCs (EPA B270)° (ug/kg)
Sample
Record ER Sample ID Depth
Number (Figure 4.4.4-5) {feet) bis(2-ethythexyl)phthalate
6899 CY12B-SFSW-01-S 0-0.5 ND (130)
Quality Assurance/Quality Control Sample (ug/L)
8899 |  CY12B-EB-02 | NA l ND (7.0)

-EPA November 1986.
Analysis Request/Chain-of-Custody.
Numbers in bold represent detected values.

cY = Canyon.

EB = Equipment blank.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration,

D = ldentification.

J = Analytical result was qualified as an estimation during data validation.

J{(} = The reported value is greater than or equal to the method detection limit (MDL) but is less than the
practical quantitation limit, shown in parenthesis.

NA = Not applicable.

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

S = Sediment sample.

SFN = Silt fence (north).

SFSW = Silt fence (southwest).

SVOC = Semivolatite organic compound.
SWMU = Solid waste management unit.
us = Soil sample.

po/kg = Microgram(s) per kilogram.
o/l = Microgram(s) per liter.
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Table 4.4.4-5
Summary of SVOC Analytical Detection Limits
Used for SWMU 128 Soil Sampling, September 1997 and
January, March, and May 1998
(Off-site laboratory)

Analyte MDL (ua/kg)
1,2,4-Trichlerobenzene 160—180
1,2-Dichlorobenzene 120167
1,3-Dichlorobenzene 120-167
1,4-Dichiorcbenzene 90-167
1,2-Diphenythydrazine 167
2,4,5-Trichlorphenol 167220
2.4,6-Trichlorophenol 167—200
2,4-Dichlorophenol 167-210
2,4-Dimethyiphenol 100167
2,4-Dinitrophenol 190-333
2,4-Dinitrotoluene 150-170
2,6-Dinitrotoluene 167-220
2-Chloronaphthalene 167-190
2-Chlorophenot 110-167
2-Methyl-4,6-dinitrophenol 167270
2-Methyinaphthalene 160-180
2-Methylphenol (o0-Cresol) 130-167
g-Nitroaniline (2) 167220
2-Nitrophenol 150-170
3,3-Dichlorobenzidine 70-833
m-Nitroaniline (3) 167-210
4-Bromopheny! phenyl ether 130-167
4-Chloro-3-methylphenol 110167
4-Chlorcaniline 140167
4-Chlorophenyl phenyl ether 167—230
4-Methyiphenol (m,p-Cresol) 167310
p-Nitroaniline (4) 167-300
4-Nitrophenol 167-210
Acenaphthene 167210
Acenaphthylene 167-230
Anthracene 100-167
Benzo(a)anthracene 110-167
Benzo{a)pyrene 120-167
Benzo(b)tiuoranthene 120-167
Benzo(g,h,i)perylene 167270
Benzo(k)fluoranthene 167320
Benzoic Acid 120333
Benzyl Alcohol 167—210
Bis(2-chloroethoxy) methane 120167
Bis(2-chloroethyl) ether 90167
Bis(2-chloroisopropyl) ether 120-167

Refer 1o footnotes at end of tahle.

o
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Table 4.4.4-5 (Continued)
Summary of SVOC Analytical Detection Limits
Used for SWMU 12B Soil Sampling, September 1997 and
January, March, and May 1998

(Off-site iaboratory)

Analyte MDL (ug/kg)
Bis(2-ethylhexyl)phthalate 130167
Butylbenzylphthalate 110-167
Carbazole 100-110
Chrysene 140167
Dibenzo(a,h)anthracene 167230
Dibenzofuran 167—220
Diethylphthalate 100-167
Dimethylphthalate 167-280
Di-n-butylphthalate 90-167
Di-n-octylphthalate 160-180
Fluoranthene 167260
Fluorene 160-180
Hexachlorobenzene 167—-190
Hexachlorobutadiene 150-170
Hexachlorocyclopentadiene 90-167
Hexachloroethane 130167
Indeno(1,2,3-cd)pyrene 150170
Isophorone 167200
Naphthalene 160-180
Nitrobenzene 167-180
N-Nitroso-di-n-propylamine 167—220
N-Nitrosodiphenylamine 140-167
Pentachlorophenoi 130-167
Phenanthrene 90167
Phenol 100-167
Pyrene 167240

pg’kg = Microgram(s) per kilogram.
MDL = Method detection limit.

SWMU = Solid waste management unit.
SVOC = Semivolatile organic compound.
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Grid Sampling, Metals Analytical Results, September 1997

Table 4.4.4-6

(Off-site laboratory)

Sample Attributes Metals {(EPA 601 OﬂOOO)a (mg/ka)
Record ER Sample ID S[?;?)Ft’rl;e
Number (Figure 4.4.4-5) {feet) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Salenium Sitver

6899 CY128/260/90/01-US 0-0.5 4.0 170 J 0.57 0.25 J (0.55) 11 8.0 ND {0.11) ND (0.44) ND (0.11)
6899 | CY12B/290/60/01-US | 0-0.5 4.5 110 J 0.32 J (0.51) 0.35 J (0.51) 9.1 10 ND {0.10) 0.43 J (0.51) ND (0.10)
6899 | CY12B/280/70/01-US | 0-0.5 34 914 0.26 J (0.51) 0.30 J (0.51) 7.9 6.0 ND (0.10) ND {0.41) ND (0.10)
6899 CY12B/270/60/01-US 0-0.5 36 130 J 0.26 J (0.51} 0.31 J (0.51) 7.8 6.4 ND (0.094) ND (0.41) ND (0.10)
6899 CY12B/260/70/01-US 0-0.5 36 96 J 0.27 J (0.52} 0.26 J (0.52) 8.1 6.3 ND {0.094) ND (0.41) ND (0.10)
63898 CY12B/250/80/01-US 0-0.5 3.9 170 J 0.34 J (0.51) 0.34 J (0.51) 9.2 15 ND (0.10) ND (0.41) ND (0.10)
6899 CY12B8/240/90/01-US 0-0.5 4.6 140 J 0.50 J (0.55) 0.34 J {0.55) 12 19‘: ND {0.11) ND (0.44) ND (0.11)
6899 CY12B/230/70/01-US 0-0.5 3.9 150 J 0.45 J (0.563) 0.30 J (0.53) 11 16 ND (0.10) ND (0.42) ND {0.11)
6399 CY12B/210/80/01-US 0-0.5 3.8 150 J 0.42 J (0.55) 0.31J {0.55) 11 8.1 ND {0.11) ND (0.44) ND (0.11)
6399 CY12B/210/60/01-US 0-0.5 3.6 110 J 0.28 J (0.52) 0.34 J (0.52) 8.5 5.5 ND (0.095) ND (0.41) ND (0.10)
6899 CY12B/190/80/01-US 0-0.5 3.1 120 J 0.28 J {(0.53) 0.29 J (0.53) 8.5 7.8 ND (0.11) ND {0.42) ND (0.11)
6899 CY12B/180/60/01-US 0-0.5 3.9 93 J 0.28 J (0.51) 0.36 J (0.51) 7.2 8.5 ND (0.098) ND (0.41) ND (0.10)
6399 CY12B/170/80/01-US 0-0.5 3.3 110 J 0.32 J {0.52) 0.33 J (0.52) 9.3 7.0 ND (0.0989) ND (0.42) ND (0.10)
6899 CY128/1560/70/01-US 0-0.5 4.8 3704 0.49 J {0.52) 0.33 J (0.52) 12 12 ND (0.10) ND (0.41) ND (0.10)
6899 | CY12B/140/80/01-US | 0-0.5 3.2 110 J 0.32 J (0.49) 0.27 J (0.49) 8.9 9.3 ND (0.098) J ND {0.39) ND (0.087) J
6899 CY12B/120/70/01-US 0-0.5 2.8 100 J 0.29 J {0.49) 0.21J (0.49) 8.7 7.4 ND {0.098) J ND (0.39) ND (0.10)J
6899 CY128/110/95/01-US 005 3.5 130 J 0.32 J (0.53) 0.35 J {(0.53) 10 6.7 ND (0.11) ND (0.42) ND (0.11)
6899 CY128/100/60/01-US 0-0.5 4.6 210J 0.62 0.36 J {0.55) 15 12 ND (0.11) ND (0.44) ND (0.11)
6899 CY12B/90/100/01-US 0-0.5 4.0 140 J 0.44 J (0.51) 0.298 J {(0.51) 12 9.3 ND (0.10) 0.67 ND {0.10)
8899 | CY12B/90/80/01-US | 005 3.1 1104 0.33 J (0.51) 0.24.J (0.51) 8.9 68 ND (0.10) ND (0.41) ND {0.10)
6899 CY12B/80/100/01-US 0-0.5 4.0 140J 0.45J (0.52) 0.33J (0.52) 13 8.7 ND (0.10) ND (0.42) ND (0.10)
6899 CY12B/60/100/01-US | 0-0.5 4,06 139 J 0.454 J (0.53} 0.244 J (0.53) 11.4 10.2 ND (0.11} ND (0.42) ND (0.11)
5899 CY12B/40/100/01-US 0-0.5 2.69 90.1J 0.302 J (0.53) 0.16 J (0.53) 7.99 8.35 ND (0.11) J ND (0.42) ND (0.10) J
6899 CY12B/30/120/01-US 0-0.5 3.4 110J 0.31J(0.53) 0.16 J (0.53) 9.1 6.6 ND (0.11) J ND {0.42) ND (0.10) J
5899 CY12B/10/110/01-US 00.5 3.5 140 J 0.45 J (0.53) 0.22 J {0.53) 11 14 ND (0.11) J ND (0.42) ND (0.096) J
6899 | CY12B/10/130/01-US | 0-0.5 2.9 100J 0.28 J (0.51) 0.22 J (0.51) 8.9 5.7 ND (0.10) J ND (0.41) ND (0.10) J
6899 CY12B/-10/100/01-US | 0-0.5 3.3 120 J 0.47 J (0.54) 0.13 J {0.54) 11 17 ND (0.11) J ND {0.43) ND (0.11)J
5899 CY12B/-30/122/01-US | 0-0.5 2.9 87J 0.26 J (0.52) 0.16 J (0.52) 75 22 ND (0.087) J ND (2.1) ND (0.091) J
6899 CY12B/-50/120/01-US | 0-0.5 2.3 714 0.23 J (0.50) 0.18 J {0.50 7.0 4.6 ND (0.10) J ND (0.40) ND (0.10) J
6899 CY128/-50/140/01-US | 0-0.5 3.3 130 J 0.47 J (0.55) 0.19 J {0.55) 12 8.0 ND {0.086) J ND (0.44) ND (0.11) J
6899 | CY12B/-70/120/01-US | 0-0.5 2.8 83 J 0.23 J (0.51) 0.28 J (0.51) 7.4 4.1 ND (0.099} J ND (2.0) ND (0.10) J
65899 CY12B/-80/140/01-US | 0-0.56 3.0 120 J 0.41J (0.51) 0.14 J {0.51) 12 7.1 ND (0.10) J ND (2.0) ND (0.10) J
6899 CY12B/-90/120/01-US | 0-0.5 2.7 82 J 0.24 J (0.50) 0.60 7.2 5.5 ND (0.092) J ND {0.40) ND (0.098) J
6899 | CY128/-110/180/01-US | 0-0.5 2.6 130 J 0.21J (0.51) 0.21J {0.51) 71 4.1 ND (0.098) J ND {0.41) ND (0.093) J
6899 CY12B/-150/120/01-US | 0-0.5 2.3 90 J 0.23 J {0.51) ND {0.10} 7.3 52 ND (0.098) J ND {0.41) ND (Q.095) J
8899 CY12B/-180/130/01-US | 0-0.5 2.3 120 J 0.28 J (0.52) 0.25 J (0.52) 8.8 3.8 ND (0.094) J ND (0.41) ND (0.098) J
6899 CY12B/-200/130/01-US | 0-0.5 5.6 774 0.19 J (0.50} 0.20 J (0.50) 6.4 35 ND (0.10) J ND (0.40) ND (0.10) J
6899 | CY12B/200/140/01-US | 0-0.5 3.2 1104J 0.24 J (0.53) 0.33 J (0.53) 8.4 4.5 ND (0.10) J ND {0.42) ND (0.097) J

Refer to footnotes at end of table.
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Summary of SWMU 12B Grid Sampling, Metals Analytical Results, September 1997

Table 4.4.4-6 (Concluded)

(Off-site laboratory)

Sample Attributes

Metals (EPA 6010/7000)" (mg/kg)

Record
Number

ER Sample ID
(Figure 4.4.4-5)

Sample
Depth
(feet)

Arsenic

Barium

Beryllium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

6899

CY12B-SFN-01-S

0-0.5

3.8

150 J

0.52 J (0.54)

ND (0.11)

14

8.7

ND (0.11) J

ND {0.43)

ND (0.10) J

6899

CY12B-SFSW-01-8

0-0.5

2.8

1104

0.38 J (0.51)

0.12 J (0.51)

10

5.3

ND (0.11} J

ND (0.41)

ND (0.10) J

Quality Assurance/Quality Control Sample (mg/L}

6899 I CY12B-EB-02

[ NA

ND (0.0030)

ND (0.0010)

ND {0.0010})

NL....0010)

ND (0.0010)

0.0026 J {0.0030)

ND (0.00020)

ND (0.0040)

ND (0.0010)

Background Soil Concentrations,
Canyon Area”

0.8

246

0.75

0.64

18.8

18.9

0.055

3.0

<0.5

*EPA November 1988.
cAnalysis Request/Chain-of-Custody.
From Zamorski December 1997.

CcY = Canyon.
EB = Equipment blank.

EPA

ER = Environmental Restoration.
D = Identification.
J = The reported value was qualified as estimated during the data validation process.

4(}

mg/kg = Milligram({s) per kilogram.

mg/L
NA

= Milligram(s) per liter.
= Not applicable.

= U.8. Environmental Protection Agency.

ND () = Not detected above the MDL, shown in parenthesis.
s = Sediment sample.

SFN

= Silt fence (north).

SFSW = Silt fence (southwest).
SWMU = Solid waste management unit.
U8 = Soil sample.

= The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical reporting detection limit, shown in parenthesis.




Table 4.4.4-7
Summary of HE Analytical Detection Limits
Used for SWMU 12B Grid Sampling,
September 1997
(Off-site laboratory)

HE Detection Limits
Off-Site Analyses by
EPA Method 8330°
Compounds {(ug/kg)
1,3,6-Trinitrobenzene 0.21-0.28
1,3-Dinitrobenzene 0.21-0.28
2,4,6-Trinitrotoluene 0.21-0.28
2,4-Dinitrotoluene 0.22-0.29
2,6-Dinitrotoiuene 0.21-0.28
2-Amino-4,6-Dinitrotoluene 0.21-0.28
2-Nitrotoluene 0.21-0.28
3-Nitrotoluene 0.21-0.28
4-Amino-2,6-Dinitrotoluene 0.21-0.28
4-Nitrotoluene 0.21-0.28
HMX 1.9-24
Nitrobenzene 0.22-0.29
Pentaerythritol tetranitrate NA
RDX 0.84-1.1
Tetryl 0.55-0.72

“EPA November 1986.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

HMX =1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctance.
NA = Not applicable.

RDX =1,3,5-trinitro-1,3,5-triazacyclohexane.

Tetryl = 2,4,6-trinitrophenylmethylnitramine.

SWMU = Solid waste management unit,

vg/kg = Microgram(s) per kilogram.
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Tabie 4.4.4-8

Summary of SWMU 12B Grid Sampling, Gamma Spectroscopy Analytical Results, September 1997

Sample Attributes Activity (pClig)
Record ER Sample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
Number® (Figure 4.4.4-5) Depth {feet Result Error’ Result Erro’” Result Error Result Ermor’
06900 CY128/290/60/01-US 0-0.5 ND (2.29) - 0.247 0.208 ND {0.174) -= 0.0426 0.0186
06800 CY12B/280/70/01-US 0-0.5 ND (2.37) -- 0.275 0.182 ND (0.163) - 0.142 0.0306
06900 CY12B/270/60/01-US 0-0.5 ND (2.19) -~ 0.220 0.162 ND {0.168) - ND {0.0130) --
06900 CY12B/260/70/01-US 0-0.5 ND {2.31) - 0.327 0.173 ND (0.176) -~ 0.0639 0.0196
08900 CY12B/250/80/01-US 0-0.5 ND (2.58) - 0.359 0.209 ND (0.0991) - 0.0753 0.0281
06900 CY12B/240/90/01-US 0-0.5 ND (2.84) - 0.432 0.260 ND (0.202) - 0.0693 0.0267
06900 CY12B/230/70/01-US 0-0.5 ND (1.34) - 0.598 0.312 ND (0.204) - 0.0457 0.0198
06900 CY12B/210/80/01-US 0-0.5 ND (2.63) -- 0.417 0.237 ND (0.195) - ND (0.0257) -
06898 CY12B/210/60/01-US 0-0.5 ND - 2.16E-01 1.48E-01 ND (1.68E-01) - 8.98E-02 2.24E-02
{on-site laboratory) (2.32E+00)
06900 CY12B/190/80/01-US 0-0.5 ND (2.40) - 0.326 0.201 ND (0.185) - 0.0113 0.0223
06900 CY12B/180/60/01-US 0-0.5 ND (2.28) - 0.178 0.126 ND {0.170) -~ 0.0462 0.0208
06900 CY12B/170/80/01-US 0-0.5 ND (2.47) -- 0.278 0.162 0.0346 0.0551 0.0174 0.0138
06900 CY12B/150/70/01-US 0-0.5 ND {2.64) - 0.513 0.275 0.0687 0.0713 0.0553 0.0198
06898 CY12B/260/90/01-US 0-0.5 ND -- 5.37E-01 2.89E-01 ND (2.18E-01) -- ND -
(on-site laboratory) (3.01E+00) (2.92E-02)
06898 CY12B/140/80/01-US 0-0.5 ND - 5.87E-01 3.00E-01 ND (2.238-01) - 5.80E-02 2.96E-02
(on-site laboratory) {2.88E+00)
06900 CY12B/120/70/01-US 0-0.5 ND (2.50) - 0.428 0.213 ND (0.186) - 0.0937 0.0266
06900 CY12B/110/95/01-US 0-0.5 ND (2.78) - 0.379 0.224 ND (0.203) -- 0.111 0.0749
06200 CY12B/100/60/01-US 0-0.5 ND (3.36) - 0.685 0.350 ND (0.240} - 0.426 0.193
08900 CY12B/100/60/01-USD 0-0.5 1.16 1.33 0.600 0.296 ND (0.212) - 0.104 0.0266
06900 CY12B/90/80/01-US 0-0.5 ND (2.66) - 0.354 0.223 ND (0.198) - 0.101 0.0311
06898 CY12B/90/80/01-US 0-0.5 ND - 4.50E-01 2.62E-01 ND (2.02E-01) - ND 3.02E-02
{on-site laboratory) (2.74E+00) (1.10E-01)
06900 CY12B/80/100/01-US 0-0.5 ND (2.84) - 0.501 0.270 ND (0.209) - 0.0487 0.0335
06900 CY12B/60/100/01-US 0-0.5 ND (3.06) - 0.597 0.302 ND {0.227) - 0.105 0.0514
06900 CY12B/40/100/01-US 0-0.5 ND (3.01) -- 0.501 0.619 ND (0.209) - 0.0444 0.0240
06900 CY12B/30/120/01-US 0-0.5 ND (2.67) - 0.431 0.245 0.0500 0.0640 ND (0.0257) -

Refer to footnotes at end of table.
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Table 4.4.4-8 (Concluded)
Summary of SWMU 12B Grid Sampling, Gamma Spectroscopy Analytical Resulis, September 1997

Sample Aftributes Activity (pCi/g)
Record ER Sample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
Number® (Figure 4.4.4-5) Depth (feet) Result Error” Result Error’ Resuit Error Result Error’
06898 CY128/10/110/01-US 0-0.5 4.28E+60° | 2.04E+00 5.50E-01 2.76E-01 1.64E-01 | 1.73E-01 3.48E-02 2.30E-02
{on-site laboratory)
08900 CY12B/10/130/US 0-0.5 ND (2.70) - 0.406 0.208 ND (0.198) - 0.0470 0.0171
06900 CY12B/10/100/01-US 0-0.5 9.25 3.37 0.704 0.378 0.202 0.129 0.0324 0.0173
06900 CY12B/30/122/01-US 0-0.5 2.07 1.60 0418 0.227 ND (0.198} - 0.0751 0.0308
06888 CY12B/50/140/01-US 0-0.5 ND - 5.16E-01 2.60E-01 1.25E-01 4,98E-02 6.10E-02 2.01E-02
(on-site laboratory) (2.92E+00)
06900 CY12B/50/120/01-US 0-0.5 2.04 0.777 0.417 0.239 0.0714 0.0676 0.0743 0.0250
06900 CY12B/70/120/01-US 0-0.5 0.656 0.483 0.202 0.122 ND (0.134) - 0.0299 0.0159
06900 CY12B/80/140/01-US 0-0.5 1.14 1.65 0.563 0.280 ND (0.164) -- 0.0426 0.0308
06900 CY12B/90/120/01-US 0-0.5 0.951 1.21 0.293 0.185 0.0661 0.102 0.0889 0.0331
06900 CY12B/110/130/01-US 0-0.5 0.698 0.650 0.300 0.174 ND (0.133) - 0.0369 0.0204
06898 CY12B/150/120/01-US 0-0.5 ND - ND - 7.58E-02 6.84E-02 1.62E-02 1.28E-02
(on-site laboratory) (2.85E+00) (1.16E-01)
06900 CY12B/180/130/01-US 0-0.5 ND (0.931) - 0.304 0.165 ND (0.142) - ND (0.0248) -
06900 CY12B/200/130/01-US 0-0.5 ND {0.885) -- 0.291 0.171 0.0470 0.0468 ND {0.0247) -
06900 CY12B/200/140/01-US 0-0.5 0.843 0.566 0.273 0.153 ND (0.137) -- 0.0669 0.0276
06900 CY12B/200/140/01-USD 0-0.5 ND (0.578) - 0.165 0.0981 ND (9.133) - 0.0470 0.0192
06900 CY12B-SFSW-01-S 0-0.5 0.636 0.564 0.562 0.294 ND (0.165) -~ ND (0.0292) -
06898 CY12B-SFN-01-S 0-0.5 ND - 7.66E-01 4.13E-01 ND (2.42E-01) - 5.30E-02 1.58E-02
{on-site laboratory) (3.89E+00)
Quality Assurance/Quality Control Sample (pCifmil)
06898 CY12B-EB-02 NA ND - ND - ND (1.69E-01) - ND -
(on-site laboratory) (1.85E+00) (1.63E-01) (2.46E-02)
Background Soil Activities, Upper (.':anyonsd 2.31 NA 1.03 NA 0.16 NA 0.515 NA
“Analysis Request/Chain-of-Custody.
'wo standard deviations about the mean detected activity.
:Values in bold exceed background soil activities.
From Dinwiddie Septernber 1997.
cY = Canyon. S = Sediment sample.
ER = Environmental Restoration. STOW = Silt fence (southwest).
D = |dentification. MU = Salid waste management unit.
NA = Not applicable. Us = Soil sample.
ND () = Notdetected above the minimum detectable activity, shown in usD = Soil sample duplicate.
parenthesis. - = Error not calcutated for nondetectable resuits.
pCi/g = Picocurie(s) per gram.

&




On December 8, 1997, six verification sample locations were resampled before a portion of the
arroyo was filled in. A culvert was placed east of the Burn Pan at the request of the facility
manager to cut down on air currents that could be created by the newly restored arroyo. These
air currents could affect active testing conducted at the Burn Pan. The resampling was
conducted at the following locations: CY12B-240/90-02-US, CY12B-210/80-02-US, CY12B-
170/80-02-US, CY12B-210/60-02-US, CY12B-190/80-02-US, and CY12B-180/60-02-US. A
total of seven soil samples (including one field duplicate) were collected next to the original grid
location (i.e., 170/80) (Figure 4.4.4-5) and were analyzed for VOCs, SVOCs, and RCRA metals
and beryllium.”

¢ VOCs and SVOCs were not detected in any samples. Tables 4.4.4-3 and 4.4.4-5 list
the MDLs for these two sets of compounds, respectively.

¢ All samples were analyzed for RCRA metals plus beryllium. Table 4.4.4-8
summarizes the metal resuits, the MDLs, and approved background values.

- Arsenic levels ranged from 2.38 to 3.76 mg/kg in all samples. All sample results
were below the approved background level.

- Barium levels ranged from 88.8 J to 143 J mg/kg in all samples. All barium
values were qualified with a J value. All sample results were below the approved
background level.

- Beryllium was detected at a level of 0.505 mg/kg in one sample. All remaining
samples yielded estimated values ranging from 0.291 J to 0.458 J mg/kg. All
sample results were below the background level.

- Cadmium was detected in all samples at estimated values ranging from 0.165 J
to 0.293 J mg/kg. All sample resuits were below the background level.

- Chromium was detected in all samples at estimated values ranging from 8.39 J -
to 156.3 J mg/kg. All results were below the background level.

- Lead levels ranged from 5.27 to 22.3 mg/kg in all samples. One sample result
(at 22.3 my/kg) was above the background level.

- Mercury was not detected in any samples.

- Selenium was detected at a level of 0.483 mg/kg in one sample. One sample
result yielded no detection. The remaining results yielded estimated values
ranging from 0.225 J to 0.388 J mg/kg. All sample results were below the
approved background level.

- Silver was not detected in any samples.
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Table 4.4.4-9
Summary of SWMU 12B Grid Resampling, Metals Analytical Results, December 1997
(Off-site laboratory)

Sample Attributes Metals (EPA 6010/7000)" (mg/kg)
Sample

Recordb ER Sample ID Depth

Number (Figure 4.4.4-5) (feet} Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver
510130 | GY12B-240/90-02-US | 0-0.5 3.13 136 J 0.458 J {0.476) | 0.209 J (0.476) 11.54J 22.3°| ND (0.0173) 0.267 J (0.476) | ND (0.031)
510130 | CY12B-210/80-02-US | 0-0.5 3.14 143 J 0.416 J (0.481) | 0.254 J (0.481) 13.9J 9.16 ND (0.0173) 0.388 J (0.481) | ND (0.031)
510130 | CY12B-210/60-02-US | 0-0.5 3.42 1254 0.505 0.245 J (0.455) 13.0J 9.24 ND (0.0173) 0.225 J (0.455) | ND (0.031)
510130 | CY12B-190/80-02-US | 0-0.5 3.76 96.7 J 0.291 J (0.481) | 0.261 J (0.481) 10.9J 9.35 ND {0.0173) ND (0.07) ND {0.031)
510130 | CY12B-170/80-02-US | 005 2.38 88.8 J 0.298 J (0.481) | 0.293 J(0.481) 15.3J 5.27 ND (0.0173) 0.288 J (0.481)} | ND (0.031)
510130 | CY12B-180/60-02-US | 0-05 2.49 117 .J 0.391 J (0.459) | 0.165 J (0.459) 8.39J 10.4 ND (0.0173) 0.483 ND (0.031)
510130 | CY12B-180/60-02-USD| 0-0.5 3.05 135 J 0.438 J (0.459) | 0.180 J (0.459) 11.2J 11.2 ND (0.0173) 0.227 J (0.459) | ND (0.031)

Quality Assurance/Quality Contro! Sample (mg/L)
510130 CY12B-EB-01 NA ND 0.00177 J | ND (0.000223) ! ND (0.000208) 0.00202 J ND ND (0.000104) ND (0.0014} | ND (0.00062)

(0.00293) (0.00500) (0.00500) (0.000678)

Backé;round Scil Concentrations, Canyon 9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5

Area

*EPA November 1986,

*Analysis Request/Chain-of-Custody.

“Value in bold exceed background soil concentrations.

“From Zamorski December 1997.

CY  =Canyon.

EB = Equipment blank.

EPA =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

D = |dentification.

J = Analytical result was qualified as an estimation during data validation.

J()
mg/kg = Milligram(s) per kilogram.

mg/L = Milligram(s} per liter.

NA = Not applicable.

ND () = Not detected above the MDL, shown in parenthesis.
SWMU = Solid waste management unit.

US = Soil sample.

USD = Soil sample duplicate.

= The reported value is greater than or equal to the method detection limit (MDL) but is less than the project reporting limit, shown in parenthesis.




Quality Assurance/Quality Contro}

Tables 4.4.4-2, 4.4.4-4, 4.4.4-6, 4.4.4-8, and 4.4.4-9 present the results of the QA/QC samples
that were collected during the verification sampling. Those QA/QC samples consisted of three
field duplicates, two equipment blanks, and one trip blank (CY12B-TB-02). The two field
duplicate samples (from the original sampling) were sent to the off-site laboratory, but the
samples were not analyzed (reason unknown). One field duplicate sample (from the
resampling, CY-12B-180/60-02-USD and CY-12B-180/60-02-45) was analyzed (see

Table 4.4.4-9). Table 4.4.4-10 presents the relative percent differences for this field duplicate
sample. VOCs, SVOCs, and RCRA metals and beryllium either were not detected or were at
low levels in this field duplicate sample, and they were not detected in the equipment blank
samples. HE was not detected in the equipment blank sample, and VOCs were not detected in
the trip blank sample.

Data Validation

Data were validated for all the chemical analyses of samples coliected at this site. Annex 4-F
provides a letter summary report (AR/COC #06899).

Geoprobe Sample Analysis

In order to confirm the possible presence of low levels of fuel or chlorinated compounds found
during the soil organic vapor survey, a total of ten soil samples were collected from 5 geoprobe
boreholes cutside the arroyo. Figure 4.4.4-6 shows the sample locations. The sample numbers
are designated as follows: For CY12B-GP01-05-01-S, CY = canyon, 12B = SWMU 12B, GPO01
= Geoprobe location, 05 = sample depth in feet, 01 = sample one, and S = soil sample.

All samples were analyzed for VOCs and SVOCs, and one sample was analyzed for
radionuclides.

¢ VOCs and SVOCs were not detected in any samples. Tables 4.4.4-3 and 4.4.4-5
show the MDLs.

» Table 4.4.4-11 summarizes gamma spectroscopy analytical results for four isotopes
(uranium-238, thorium-232, uranium-235, and cesium-137). No isotope was detected
above the approved background levels. Annex 4-E provides a complete set of the
gamma spectroscopy data.

Quality Assurance/Quality Control

QA/QC samples collected during the geoprobe sampling event consisted of one equipment
blank (CY12B-EB-03) and two trip blanks (CY12B-TB-01and CY12B-TB-04). VOCs and SVOCs
were not detected in the equipment blank samples. VOCs were not detected in the trip blank
samples.
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Table 4.4.4-10
Summary of SWMU 12B Field Duplicate Relative Percent Differences
Sample Attributes Relative Percent Difference
Record ER Sample 1D Sample
Number” {Figure 4.4.4-5) Depth (feet) Arsenic Barium Beryliium Cadmium | Chromium Lead Mercury Selenium Silver
510130 CY12B-180/60-02-US 0-0.5 20.2 NC NC NC NC 7.4 NC NC NC
CY12B-180/60-02-USD
(off-site laboratory)
06885 CY12B-SP01-01-S 0-0.5 24 NC 6.8 NG 8.0 NC NC NC NC
CY12B-SP01-01-5D
(off-site laboratory)
06896 CY12B-SP11-01-$ 0-0.5 9.8 194 1.7 NC 0.0 16.7 NC NC NC
CY12B-SP11-01-SD
(off-site laboratory)

*Analysis Request/Chain-of-Custody.

cY = Canyon.

ER = Environmental Restoration.

ID = |dentification.

NC = Not calculated for estimated values or nondatected resuits.
] = Soil sample.

sD = Soil sample duplicate.

SWMU = Solid waste management unit.

us = Soil sample.

USD = Soil sample duplicate.
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Table 4.4.4-11
Summary of SWMU 12B Geoprobe Sampling, Gamma Spectroscopy Analytical Results, September 1998

Sample Attributes Activity (pCi/g)

Record ER Sample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
Number” (Figure 4.4.4-5) Depth {feet) Result Error’ Result Error’ Result Error” Result Error”
06953 CY12B-GP01-05-01-8 0-0.5 ND (1.36) - 0.621 0.321 0.0922 0.134 ND (0.0352} -~
Background Soil Activities, Upper Canyons® 2.31 NA 1.03 NA 0.16 NA 0.515 NA

Quality Assurance/Quality Control Sample (pCi/fmL)
06953 | CYi2B-EB03 | 005 | ND(770) | -~ | no@1any [ - [ ~nomy [ - | ND(oooes [ -

°Analysis Request/Chain-of-Custody.

wo standard deviations about the mean detected activity.

°From Dinwiddie September 1997.

cY

EB

ER

GP

ID

NA

ND ()
pCifg
pCifmL
]

= Canyon.
= Equipment blank.

= Environmental Restoration.

= Geoprobe.
= ldentification.
= Not applicable.

= Not detected above the minimum detectable activity, shown in parenthesis.

= Picocurie(s} per gram.
= Picocurie(s) per milliliter.
= Soil sample.

SWMU = Solid waste management unit.

= Error not calculated for nondetectable results.




Data Validation

Data were validated for all the chemical analyses of samples collected at this site. Annex 4-F
provides a letter summary report (AR/COC #06954).

4.4.4.2.3 Soil Pile Analysis

A total of 15 composite soil samples were collected from 15 sail piles (SP-01 through SP-15).
The soil piles contain soil removed from the arroyo during the VCM. The sample numbers are
designated as follows: For CY12B-SP01-01-S, CY = canyon, 12B = SWMU 12B, SP = Sail pile
location, 01 = sample one, and S = soil sample.

The samples were analyzed for VOCs, SVOCs, RCRA metals plus beryllium, HE, and
radionuclides. Because of problems associated with the off-site laboratory, the VOCs were
collected and reanalyzed three times to obtain data acceptable under data validation criteria.
Table 4.4.4-12 combines the acceptable VOC data from each data set with the three analytical
data sets.

* Low levels of acetone were found in scme samples ranging from 13 to 32 pg/kg, and
three compounds (2-butanone, methylene chloride, and toluene) were detected at J
values. Table 4.4.4-3 lists the MDLs for analyzed VOCs.

o Except for two detections of bis(2-ethylhexyl)phthalate (at 210 pg/kg and at
1,300 pg/kg), SVOCs were not detected in any samples. Table 4.4.4-13 summarizes
the SVOC results. Table 4.4.4-5 lists the MDLs for all analyzed SVOCs.

¢ All samples were analyzed for RCRA metals and beryllium. The following
summarizes the metal results (see also Table 4.4.4-14), the MDLs, and the
background values.

- Arsenic ranged from 3.4 to 4.8 mg/kg in all samples. All sample resuits were
below the approved background level.

- Barium ranged from 120 J to 290 mg/kg in all samples. One sample result (at
290 mg/kg) was above the approved background level.

- Beryllium rénged from 0.47 J to 0.68 mg/kg in all samples. All sample resulis
were below the approved background level.

- Cadmium ranged from 0.19 J to 0.82 mg/kg in all samples. One sample result
(at 0.82 mg/kg) was above the background level.

- Chromium ranged from 12 to 15 mg/kg in all samples. All results were below the
background level.

- Lead ranged from 9.5 J to 190 J mg/kg in all sampies. Six sample results (at
levels ranging from 21 J to 190 J mg/kg) were above the background level.
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Summary of SWMU 12B Soil Pile Sampling, VOC Analytical Results, January, March, and May 1998

Table 4.4.4-12

(Off-site laboratory)

Sample Attributes VOCs (EPA 8260)" (uig/kg

Record Sample Methylene
Number’ ER Sampie ID Depth (feet) 2-Butanone 2-Hexanone Acetone Chloride Toluene
510471 CY12B-SP07-03-8 0.0 ND (5.00) ND (5.00) 21U 73U ND (2.00)
510471 CY12B-SP10-03-8 0.0 ND (5.00) ND (5.00) 32U 2.8J4(5.000 U ND (2.00)
510471 CY12B-$P12-03-8 0.0 ND (5.00) ND (5.00) ND (10.0) U 1.9J(5.00) U ND (2.00)
510471 CY12B-SP13-03-8 0.0 ND (5.00) ND (5.00) 30U 2.6J(5.00) U ND (2.00)
510471 CY12B-SP14-03-§ 0.0 ND (5.00) ND (5.00) 121 46 J (5.000U ND (2.00)
510471 CY12B-SP15-03-3 0.0 ND (5.00) ND (5.00) 12U 4.8J(5.00) U ND (2.00)
510471 CY12B-SP15-03-SD 0.0 ND (5.00) ND (5.00) ND (10.0) U 3.2J(5.000 U ND (2.00)
510308 CY12B-SP01-02-S 0.0 ND (5.00) ND (5.00) 13 2.4J(5.000 U 1.1 J (2.00)
510308 CY12B-SP02-02-§ 0.0 2.9 J (5.0 ND (5.00) 20 2.9J(5.00) U 1.6 J (2.00)
510308 CY12B-8P03-02-8 0.0 3.6J (5.0 ND (5.00} 26 28J(5.000 U 1.5 J (2.00)
510308 CY12B-SP05-02-8 0.0 ND (5.00) ND (5.00) 13 1.7J{(5.000 U ND (2.00)
600317 CY12B-SP04-04-S 0.0 ND (5.00) ND (5.00) ND (5.00) 3.2U ND (1.00)
800317 CY12B-SP06-04-S 0.0 ND (5.00) ND (5.00) ND (5.00) 1.7 U ND (1.00)
600317 CY12B-SP08-04-S 0.0 ND (5.00) ND (5.00) 2.7J (5.00) B 23U ND (1.00)
600317 CY12B-SP09-04-S 0.0 ND (5.00) ND (5.00) ND (5.00) 15U ND (1.00)
600317 CY12B-8P08-04-SD 0.0 ND (5.00) ND (5.00) ND (5.00) 22U ND (1.00)
600317 CY12B-SP11-04-S 0.0 ND (5.00) ND (5.00) ND (5.00) 14U ND (1.00)

Quality Assurance/Quality Control Samples
510471 CY12B-TB, (ug/kg) NA 5.8 3.1 J (5.00) 38 6.1B ND (2.00)
510471 CY12B-EB, {ug/l) NA ND (5.00) ND {5.00) ND (10.0) ND (5.00) ND {2.00)
510308 CY12B-TB, (ug/l) NA ND (5.00) ND (5.00) ND (10.0) 2.1 J (5.00) ND (2.00)
510308 CY12B-EB, (ug/l) NA ND (5.00) ND (5.00) ND {10.0) 1.5 J (5.00) ND (2.00)
600317 CY12B-TB, (ugiL) NA 4.6 J (5.00) ND (5.00) ND (5.00) 15U ND (1.00)
600317 CY12B-EB, {ug/L) NA ND (5.00) ND (5.00) ND (5.00) 16U ND {1.00)

°EPA November 1986,

bAnalysis Request/Chain-of-Custody.

“Numbers in bold represent detected values.

B = Analyte detected in associated blank. NA = Not applicable. u = Analytical result was quafified as not

CY =Canyon. ND () = Not detected above the reporting limit, detected during data validation.

EB = Equipment blank. shown in parenthesis. VvOC = Volatile organic cornpound.

EPA = U.8. Environmental Protection Agency S = Soil sample. ng/kg = Microgram(s) per kilogram.

ER = Environmental Restoration. SD = Soil sample duplicate. ug/L = Microgrami(s) per liter.

ID = Identification. SP = Soil pile designation within SWMU 12B.

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

detection limit but is less than the reporting limit,
shown in parenthesis.

SWMU = Solid waste management unit.

TB = Trip blank.




Table 4.4.4-13
Summary of SWMU 12B Soil Pile Sampling,
SVOC Analytical Results, January 1998
(Off-site laboratory)

Sample Attributes SVOCs (EPA 8270)° (na/ka)

Record ER Sample ID Sample

Number (Figure 4.4.4-5) Depth (feet Bis(2-ethylhexyl)phthalate

510308 CY12B-3P01-02-S 0 ND (167)

510308 CY12B-SP02-02-3 0 ND (167)

510308 CY12B-5P03-02-8 0 ND (167)

510308 CY12B-5P04-02-S 0 ND (167)

510308 CY12B-SP05-02-S 0 ND (167)

510308 CY12B-SP06-02-SD 0 ND (167)

510308 CY12B-5P06-02-S 0 ND {167)

510308 CY12B-SPQ7-02-S 0 ND (167)

510308 CY12B-SP08-02-5 0 ND {167)

510308 CY12B-SP09-02-S 0 ND (167)

510308 CY12B-SP10-02-S 0 ND (167)

510308 CY12B-5P11-02-S 0 ND (167)

510308 CY12B-SP12-02-S 0 ND (167)

510308 CY12B-SP13-02-S o 210°

510308 CY12B-5P14-02-5 o, ND (167)

510308 CY12B-SP15-02-5 0 1300
Quality Assurance/Quality Control Sample (ug/L)

510308 | CY12B-EB NA ND (5)
*EPA November 1986.

®Analysis Request/Chain-of-Custody.
“Numbers in bold represent detected values.

cY = Canyon.

EB = Equipment blank.

EPA = U.S. Enviranmental Protection Agency.

ER = Environmental Restoration.

D = |dentification.

NA = Not applicable.

ND () = Not detected above the detection limit, shown in parenthesis.
S = Soil sample.

SD = Soil sample duplicate.

SVOC = Semivolatile organic compound.
SWMU = Solid waste management unit.
ng/kg = Microgram(s) per kilogram.

no/l = Microgram(s) per liter,
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Table 4.4.4-14
Summary of SWMU 12B Soil Pile Sampling, Metals Analytical Resuits, August—September 1997
(Off-site laboratory)

Sample Attributes Metals (EPA 6010/7000)" (mg/kg)
Sample
Record, ER Sample ID Depth
Number {(Figure 4.4.4-5) {feet) Arsenic Barium Beryllium Cadmium Chrornium Lead Mercury Selenium Silver
06885 CY12B-SP01-01-8 0-0.5 4.1 130 J 0.57 0.20 J (0.50) 12 12J ND (0.10) J ND (0.30) ND (0.099)
06885 | CY12B-SP01-01-SD | 0-0.5 4.2 150 J 0.61 0.19 J (0.50) 13 _46 J°1 ND(0.10)J ND {0.30) | ND (0.094)
06885 CY12B-8P02-01-S 0-0.5 4.2 170J 0.64 0.23 J (0.49) 15 14 J ND (0.10) J ND (0.30) ND (0.098)
06885 CY12B-SP03-01-5 0-0.5 4.8 140 J 0.60 0.33 J (0.50) 13 22 J| ND (0.10)J ND (0.30) ND (0.088)
06885 CY12B-SP04-01-S 0-0.5 3.9 130 J 0.54 0.22 J (0.50) 13 34 J| ND (0.095) J ND {0.30) ND (0.095)
06885 CY12B-SP05-01-S 0-0.5 4.2 170 d 0.60 0.33 J (0.49) 13 21J] ND(0.10)J ND (0.30) ND (0.090)
06885 | CY12B-SP06-01-S | 0-0.5 35 1204 0.51 0.21 J {0.50) 13 26J] ND(0.10)J | ND(0.30) | ND{0.091)
06885 CY12B-8P07-01-8 0-0.5 3.6 140 J 0.51 0.23 J (0.50) 13 114 ND (0.10) J ND (0.30) ND (0.083)
06885 CY12B-SP08-01-8 0-0.5 3.4 120 J 0.47 J {0.50) 0.82 13 974J ND (0.10) J ND {0.30) ND (0.090)
06885 CY12B-SP09-01-5 0-0.5 3.9 130J 0.53 0.28 J (0.49) 14 i2J ND (0.10) J ND (0.30) ND (0.09€)
06885 CY12B-SP10-01-S 0-0.5 3.8 170 J 0.55 0.24 J (0.49) 13 9.5J ND (0.10) J ND {0.30) ND (0.099)
06896 CY12B-SP11-01-S 0-0.5 4.3 170 0.60 0.31 J (0.54) 14 13 ND (0.11) 234 (2.7) ND (0.11)
06896 | CY12B-SP11-01-8D| 0-0.5 3.9 140 0.59 0.28 J (0.52) 14 11 ND (0.11) ND (0.31) ND (0.10)
06896 | CY12B-SP12-01-8 | 0-0.5 45 150 0.59 0.30 J (0.56) 13 15 ND (0.11) ND {0.34) ND {0.11)
06896 CY12B-SP13-01-8 005 4.2 150 0.59 0.31.J (0.51) 13 190 J ND {0.10) ND {0.31) ND (0.10)
06896 CY12B-8P14-01-8 0-0.5 3.9 280 0.68 0.23 J (0.53) 13 12 ND {0.11) ND (0.32) ND (0.11)
06896 CY12B-SP15-01-§ 0-0.5 3.9 160 0.60 0.25 J (0.51) 13 11 ND (0.10) ND (0.31) ND (0.10)
Quality Assurance/Quality Control Sample (mg/L}
06885 | CY12B-EB I NA ND ND {0.0010) | ND {0.0010) ND (0.0010) ND (0.0010) 0.0036 ND (0.00020) | ND (0.0030) | ND (0.0010)
ifg:dgr"“”d Scil Concentrations, Canyon 9.8 246 0.75 0.64 188 189 0.055 30 | <05
*EPA November 1986.

*Analysis Request/Chain-of-Custody.

“Values in bold exceed background soil concentrations.
“From Zamorski December 1997.

CY =Canyon.

EB = Equipment blank.

EPA = U.S. Enviranmental Protection Agency.

ER = Environmental Restoration.

ID = Identification.

J = Analytical result was qualified as an estimation during data validation.

J{} =The reported value is greater than or equal to the method detection fimit (MDL) but is less
. than the reporting detection limit, shown in parenthesis.

mg/kg = Milligram(s) per kilogram.
= Milligram(s) per liter.

mg/l.
NA

= Not appiicable.

ND {) = Not detected above the MDL, shown in parenthesis.

S
sD
SP

= Soil sampile.

= Soil sample duplicate.
= Soil pile designation within SWMU 12B.
SWMU = Solid waste management unit.




- Mercury was not detected in any samples. However, the MDLs for all the

samples that were analyzed were above the approved background level
(0.055 mg/kg) for mercury.

- Selenium was detected in one sample at 2.3 J mg/kg. All remaining samples

yielded no detections. All sample results were below the approved background
levei.

- Silver was not detected in any samples.

+ Except for 2,4-dinitrotoluene (at 0.72 ug/kg in one sample) and 2,6-dinitrotoluene (at
0.84 pg/kg in another sample), HE were not detected in any samples.
Table 4.4.4-15 summarizes the HE data and relevant MDLs.

e Table 4.4.4-16 summarizes the gamma spectroscopy analytical results for four
isotopes (uranium-238, thorium-232, uranium-235, and cesium-137). Four samples
were detected above the approved background levels for uranium-238 (at levels
ranging from 2.45 + 0.871 to 57.9 + 13.8 pCi/g) and three samples for uranium-235
(at levels ranging from 0.195 + 0.169 to 1.07 :+ 0.274 pCi/g). The remaining two
isotopes were below background values. Annex 4-E provides a complete set of the
gamma spectroscopy data.

¢« Tabies 4.4.4-17 and 4.4.4-18 provide Block 88 radionuclide data. The Block 88 data

are presented for review only. These data were not included in the risk assessment
(see Section 4.4.4.2).

Quality Assurance/Quality Control

Tables 4.4.4-10, 4.4.4-12, 4.4.4-13, 4.4.4-14, 4.4.4-15, and 4.4.4-16 present the results of the
QA/QC samples collected during the soil pile sampling. These samples consisted of two field
duplicate, three equipment blank, and three trip blank samples. VOCs, SVOCs, and RCRA
metals and beryllium were not detected in the field duplicate samples, nor were they detected in
the equipment blank samples. Table 4.4.4-10 presents the relative percent differences for the
two field duplicate samples. HE were also not detected in the equipment blank samples, and
VOCs were not detected in the trip blank sample.

Data Validation

Data were validated for all the chemical analyses of all samples that were collected from the soil

piles. Annex 4-F provides letter summary reports (AR/COC #06885, #06896, #510308, and
#600317).

4.5 Site Conceptual Model

451 Nature and Extent of Contamination

The contamination consisted of the buried debris (including cable, scrap metal, lead, batteries,
asbestos transite, and concrete blocks) and soil in the arroyo. In addition, some of the soil in
the arroyo was potentially contaminated with fuel and radioactive constituents. Drums of TCE
or other
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Table 4.4.4-15
Summary of SWMU 12B Soil Pile Sampling, HE Analytical Results, August-September 1997
(Off-site laboratory)

30Q +- 00V INS/HM/BE-L0/TY

S9-v

Sample Attributes Explosives (EPA 8330)" (ug/kg)
Sample
Record ER Sample ID Depth 24,6 24- 2,6- 2 Amino, 4 Amino,

Number (Figure 4.4.4-5) (foet) Trinitrotoluene Dinitrotoluene Dinitrotoluene 4.6-Dinitrotoluene | 2,6-Dinitrotcluene HMX Nitrobenzene
06885 CY12B-SP01-01-8 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP01-01-8D | 0~0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND {0.42) ND (0.15)
06885 CY12B-8P02-01-S | 0-05 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP03-01-S | 0-05 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND {0.42) ND (0.15)
06885 CY12B-8P04-01-S 0-05 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP05-01-8 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND {0.15)
06885 CY12B-SP06-01-S 0-05 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND {0.42) ND {0.15)
06885 CY12B-SP07-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND {0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP08-01-8 0-0.5 ND (0.11) 0.72° 0.84 ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP08-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13} ND {0.055) ND (0.42) ND {0.15)
06885 CY12B-SP10-01-S 0-0.5 ND (0.11} ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND {0.15)
06896 CY12B-5P11-01-8 0-0.5 ND (0.11)J ND {0.16) J ND {0.19) J ND (0.13) J ND (0.055) J ND (0.42)J ND (0.15)
06896 CY12B-SP11-01-8D | 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (042} J ND (0.15)
06896 CY12B-SP12-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.065) J ND (0.42) J ND {0.15)
06896 CY12B-8P13-01-8 0-0.5 ND {0.11) J ND {0.16) J ND (0.19) J ND (0.13) J ND {0.055) J ND (0.42) J ND {0.15)
06896 CY12B-SP14-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)
06896 CY12B-SP15-01-8 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND {0.055) J ND (0.42) J ND {0.15)

Quality Assurance/Quality Control Sample (pg/L) .
06885 |  CY12B-EB [ " NA | ND(0030) | 037(0.26) | 036(0.25) | ND(0.040) | ND{0.050) | ND(0.080) | ND (0.040)

INd 95:£ 86/1/6 G0 000'EQ'E8| 2OVI0E

Refer to footnotes at end of table.
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Table 4.4.4-15 (Concluded)

Summary of SWMU 12B Soil Pile Sampling, HE Analytical Resuits, August—September 1997
(Oft-site laboratory)

Sample Attributes Explosives (EPA 8330)" (ug/kg)
Sample
Record ER Sample ID Depth
Number’ (Figure 4.4.4-5) {feet) RDX Tetryl 1,3-Dinitrobenzene | 2-Nitrotoluene | 3-Nitrotoluene | 4-Nitrotoluene | 1,3 5-Trnitrobenzene
06885 | CY12B-SP01-01-S | 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND {0.16) ND (0.17) ND (0.070)
06885 CY12B-8P01-01- 0-0.5 ND (0.19) ND (0.34) ND {0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 | CY12B-SP02-01-S | 0-0.5 ND (0.19) ND (0.34) ND {0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-5P03-01-§ 0-0.5 ND (0.19) ND (0.34) ND {0.10) ND (0.070) ND (0.18) ND (0.17) ND (0.070)
06885 CY12B-SP04-01-3 0-0.5 ND (0.19} ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND {0.17) ND (0.070)
06885 | CY12B-SP05-01-5 | 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND {0.16) ND {0.17) ND (0.070)
06885 CY12B-SP06-01-S 0-0.5 ND {0.19) ND {0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 | CY12B-SP07-01-S | 0-05 ND (0.18) ND (0.34) ND {0.10) ND {0.070) ND {0.16) ND (0.17) ND (0.070)
06885 | CY12B-5P08-01-S | 005 ND (0.19) ND (0.34) ND {0.10) ND {0.070) ND (0.16) ND (0.17) ND {0.070)
06885 | CY12B-SP09-01-S | 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND {0.070)
06885 CY12B-SP10-01-S 0-0.5 ND {0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND {0.070)
06896 | CY12B-SP11-01-S | 0-0.5 ND {0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B8-SP11-01- | 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B-8P12-01-8 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B-SP13-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND {0.16) ND (0.17) ND (0.070) J
06896 | CY12B-SP14-01-S | 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND {0.16) ND (0.17) ND (0.070) J
06896 | CY12B-8P15-01-8 | 0-05 ND {0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
Quality Assurance/Quality Control Sample (pg/L) .
06885 | CY12B-EB | NA | ND(0.20) | ND{0.040) ND(0.030) | ND(0.030) | ND(.020) | 0.31(0.25 | ND (0.040)
:E PA November 1986.
Analysis Request/Chain-of-Custody.
Numbers in boid represent detected values.
CY = Canyon. RDX = 1,3,5-trinitro-1,3,5-triazacyclohexane.
EB = Equipment blank. Tetryl = 2,4 6-trinitrophenylmethylnitramine.
EPA = U.S. Environmental Protection Agency. 8 = Soil sample.
ER = Environmental Restoration. 8D = Soil sample duplicate.
HE =High explosive. SP = Soil pile designation within SWMU 12B.
HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctance. SWMU = Solid waste management unit.
ID = Identification. patkg = Microgram(s) per kilogram.
J = Analytical result was qualified as an estimation during data validation. pgll = Microgram(s) per liter.

NA = Not appiicable.
ND ( )= Not detected above the method detection fimit, shown in parenthesis.
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Table 4.4.4-16

Summary of SWMU 12B Soil Pile Sampling, Gamma Spectroscopy Analytical Results, August—September 1997

(Off-site laboratory)

Sample Attributes Activity (pCi/g)
Record ER Sample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
Number® (Figure 4.4.4-5) Depth {feet) Result Error® Result Error’ Result Error’ Result Error’
06895 CY12B-8P01-01-5 0-0.5 ND (1.51) - 0.862 0.421 0.0849 0.108 0.141 0.0522
06895 CY12B-SP01-01-SD 0-0.5 1.47 1.18 0.727 0.376 0.158 0.156 0.112 0.0354
06895 CY12B-8P02-01-8 0-0.5 1.82 1.14 0.582 0.330 ND {0.207) -- 0.0874 0.0422
06895 CY12B-SP03-01-8 0-0.5 ND (1.48) -- 0.579 0.332 ND (0.197) - 0.127 0.146
06885 CY12B-S5P04-01-S 0-0.5 2.74° 1.35 0.618 0.336 0.243 0.148 0.101 0.0349
06895 CY12B-8P05-01-8 0-0.5 ND (1.73) - 0.558 0.210 0.0740 0.0852 0.0879 0.0430
06895 CY12B-SP06-01-S 0-0.5 1.78 1.28 0.463 0.329 ND (0.194) -- 0.0680 0.0268
06895 CY12B-SP07-01-8 0-0.5 1.10 0.931 0.505 0.292 0.0893 0.0900 0.0536 0.0221
06895 CY12B-SP08-01-8 0-0.5 ND {1.36) - 0.491 0.980 ND (0.188) - 0.0494 0.0351
06895 CY12B-SP09-01-S 0-0.5 1.05 0.978 0.502 0.312 ND {0.191) - 0.0877 0.0267
06895 CY12B-SP10-01-S 0-0.5 1.99 1.18 0.647 0.2341 ND {0.206) - 0.0585 0.0702
06897 CY12B-8P11-01-S 0-0.5 245 0.871 0.569 0.287 0.195 0.169 0.0528 0.0257
08897 CY12B-SP11-01-SD 0-0.5 2.26 1.58 0.562 0.293 0.129 0.155 0.0676 0.0219
06897 CY12B-SP12-01-8 0-0.5 57.9 13.8 0.603 0.650 1.07 0.274 0.0761 0.0380
06897 CY12B-5P13-01-S 0-0.5 3.67 1.22 0.605 0.297 0.0764 0.0677 0.0854 0.0235
06897 CY12B-SP14-01-S 0-0.5 ND (1.77) - 0.773 0.373 ND (0.195) - 0.0426 0.0196
06897 CY12B-SP15-01-S 0-0.5 1.45 0.831 0.601 0.288 ND (0.181) - 0.133 0.0308
Background Soil Activities, Upper Canyonsd 231 NA 1.03 NA 0.16 NA 0515 . NA
Quality Assurance/Quality Control Sample (pCi/mL)
06895 | CY12B-EB 0-05 | ND(0.796) | - | ND(0.154) | - ND (0.130) | ~ | ND(o.02ss) | -
®Analysis Request/Chain-of-Custody.
®Values in bold exceed background soil activities.
“Two standard deviations about the mean detected activity.
“From Dinwiddie September 1997.
CY  =Canyon. 8 = Soil sample.
EB = Equipment blank. SD = Soil sample duplicate.
ER = Environmental Restoration. SP = Soil pile designation within SWMU 12B.
D = ldentification. SWMU = Solid waste management unit.
NA = Not applicable. - = Error not calculated for nondetectable results.
ND () = Not detected above the minimum detectable activity, shown in parenthesis.
pCi/g = Picocurie(s) per gram,
pCi/mb = Picocurie(s) per milliliter.
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Summary of SWMU 12B Block 88 Gamma Spectroscopy Analytical Results, August 1997

Table 4.4.4-17

(On-Site Laboratory)

Sample Attributes Gamma Spectroscopy Activity (pCi/g)
Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137
Recorda ER Sample ID Depth b b b b
Number {Figure 4.4.4-5) {feet} Results Error Results Error Results Error Results Emor
08770 CY12B-B88-L00-04-8 0-4.0 3.1264+08° | 7.12E+02 ND (2.63E+00) - 6.20E+01 9.33E+00 ND (3.18E-01) -
Background Soil Activities—tipper Canyons® 2.31 NA 1.03 NA 0.16 NA 0.515 NA
*Values in bold excesd background soil activity.
®Two standard deviations above the mean detected activity.
“Analysis Request/Chain-of-Custody.
“From Dinwiddie September 1997
cY = Canyons.
ER = Environmental Restoration.
12} = |dentification.
NA = Not applicable.
ND = Not detected above the minimum detectable activity, shown in parenthesis.
pCilg = Picocurie(s) per gram.
s = Soil sample.

SWMU = Solid waste management unit.
- = Error not calculated for nondetectable results.
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Table 4.4.4-18

Summary of SWMU 12B Block 88 Isotopic Uranium Analytical Results, August 1997

(Off-site laboratory)

Sample Attributes Activity (pCi/g)’
Sample ium-: ium-" ium-;
Re cordb Dep?h Uranium-233/234 Uranjum-235 Uranium-238
Number ER Sample ID (feet) Result Error Resuit Error” Result Error
06780 CY12B-B88-L00-04-S 0-4.0 54.8 5.8 5.9 1.7 390 24
Background Soil Activities—Upper Canyons® 2.31 NA 0.16 NA 2.31 NA

*Values in bold exceed background soil activity.
bAnalysis Request/Chain-of-Custody.

“Two standard deviations above the mean detected activity.

“From Dinwiddie September 1997.

cY = Canyon.

ER = Environmental Restoration.
1> = |dentification.

NA = Not applicable.

pCily = Picocurie(s) per gram.

S = Soil sample.

SWMU = Sclid waste management unit.




liquids were not found in the arroyo (refer io Section 4.4.1). The VCM activities removed the
debris and soil that would have been the sources for any contamination. Analysis of the
verification, geoprobe, and soil pile samples yielded detections of VOCs, SVOCs, RCRA metals,
beryllium, HE, isotopic uranium, and gamma spectroscopy radionuclides; only some of the
COCs were slightly elevated above approved SNL/NM maximum background concentrations
and/or above levels of detection (Dinwiddie September 1997, Zamorski December 1997).

Of the verification and soil pile samples collected for analysis, two samples exceeded the
SNL/NM maximum background limit for barium, eight samples exceeded the limit for lead, one
sample exceeded the limit for cadmium, and six samples exceeded the limit for uranium-238
and/or uranium-235. Mercury levels were not detected, but the MDLs were above the
background levels. Mercury is discussed in the risk assessment. In addition, two HE
compounds were analyzed at levels above the detection limit. Of the verification, gecprobe, and
soil pile samples collected, 14 VOC compounds were analyzed above the detection limit and
one SVOC was detected over the limit. All potential COCs are retained in the conceptual model
and evaluated in the human health and ecclegical risk assessments.

The extent of the contamination (i.e., debris and soil) in the arroyo was defined vertically and
horizontally by excavating the buried debris to the bottom and sides of the original arroyo
configuration. When the excavation was completed, nine trenches were dug to verify the
success of the VCM. Based upon the VCM excavation, verification trenches, and verification
soil samples, ali potential contaminated sources have been removed from the site, and if any
COCs remain they are below any risk-based remediation goals and pose no hazard to human
health or the environment.

45,2 Environmental Fate

The main potential sources of COCs were the debris and soil buried in the arroyo and any
associated residues from these materials. Ali the debris and soil were removed from the arroyo
during the VCM activities. The primary release mechanism of COCs to the surface and
subsurface soils had resulted from the loss of containment of the debris and soils.

Upon removal of the debris/soil, the secondary sources are residual COCs in the surface and
subsurface soil, air, and surface water. The secondary release mechanisms are surface-water
runoff, percolation through the vadose zone, dust emissions, and uptake by biota

{(Figure 4.5.2-1). The pathways to receptors are surface water, air, soil, and biota. Groundwater
is not considered a viable migration pathway because depth of groundwater is approximately
230 feet bgs (based upon the water level in the Burn Site piezometer, approximately 500 feet
southwest of the site). In addition, during drilling of the piezometer borehole, moist soil was
observed in the first 5 feet of the alluvium. The remaining 52 feet (to bedrock) was dry. Annex
4-G provides a complete discussion of the fate and transport of COCs.

4.6 Site Assessments

4.6.1 Summary

The site assessment concludes that SWMU 12B does not have significant potential to affect
human health under a recreational land-use scenario. After consideration of the uncertainties
associated with the available data and modeling assumptions, ecological risks associated with
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Figure 4.5.2-1
Conceptual Model Flow Diagram for SWMU 12B, Burial Site/Open Dump







SWMU 12B were found to be insignificant (or low). This section describes briefly and
Annex 4-G contains details of the site assessments.

4.6.2 Screening Assessments

4.6.2.1 Human Health

SWMU 12B has been recommended for recreational land-use (DOE and USAF October 1995).
Annex 4-G provides a complete discussion of the risk assessment process, results, and
uncertainties. Because of the presence of COCs in concentrations or activities greater than
background levels, it was necessary to perform a human health risk assessment analysis for
this site. Besides COC metals, this assessment includes any VOCs, SVOCs, or HE detected
above their reporting limits and any radionuclide compounds detected either above background
levels and/or above MDAs. The risk assessment process provides a quantitative evaluation of
the potential adverse human health effects caused by constituents in the site's soil. The Risk
Assessment Report calculated the hazard index (HI) and excess cancer risk for both a
recreational land-use and residential land-use setting. The excess cancer risk from
nonradiological COCs and the radiological COCs is not additive (EPA 1989).

In summary, the HI calculated for SWMU 12B nonradiological COCs is 0.00 for a recreational
land-use setting, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). Incremental risk is determined by subtracting risk associated with
background from potential nonradiological COC risk. The incremental Hl is 0.00. The total
excess cancer risk for SWMU 12B nonradiological COCs is 2E-8 for a recreational land-use
setting. Guidance from the NMED indicates that excess lifetime risk of developing cancer by an
individual must be less than 1E-6 for Class A and B carcinogens and less than 1E-5 for Class C
carcinogens (NMED March 1998). Thus, the total excess cancer risk for this site is below the
suggested acceptable risk value (1E-6). The incremental excess cancer risk for SWMU 12B is
2.1E-8.

The incremental total effective dose equivalent for radionuclides for a recreational land-use
setting is 0.19 millirem (mrem)/year (yr), which is well below the recommended dose limit of
15 mrem/yr found in EPA's OSWER Directive No. 9200.4-18 and reflected in a document
entitled "Sandia National Laboratories/New Mexico Environmental Restoration Projects—
RESRAD Input Parameter Assumptions and Justification" (SNL/NM February 1998). The
incremental excess cancer risk for radionuclides is 2.6E-6 for a recreational land-use scenario,
which is much less than risk values calculated from naturally occurring radiation and from
intakes considered to be representative of background values.

The residential land-use scenarios for this site are provided only for comparison in the Risk
Assessment Report (Annex 4-G). The report concludes that SWMU 12B does not have
significant potential to affect human health under a recreational land-use scenario.
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4.6.2.2 Ecological

As set forth by the NMED Risk-Based Decision Tree (NMED March 1998), an ecological
screening assessment that corresponds with the screening procedures in the EPA's Ecological
Risk Assessment Guidance for Superfund (EPA 1997) was periormed. This methodology
requires a site conceptual model and a food web model be developed and that ecological
receptors be identified. Each of these items is presented in the "Predictive Ecological Risk
Assessment Methodology for the SNL/NM ER Program, SNL/NM (IT July 1998) and will not be

duplicated in this document. The screening also includes the estimation of exposure and
ecological risk.

Annex 4-G presents the results of the ecological risk assessment screening. The screening
fails the chemical-specific hazard quotients exceeded unity. However, many of the assumptions
associated with the screening assessment are based upon conservatism, and some are not
technically justified. As an example, it is not scientifically defensible to assume minimum body
weight and maximum ingestion rate. With the deer mouse, this would require using a body
weight that corresponds to a juvenile and an ingestion rate that corresponds to a lactating
female. In addition, an assumption that an animal only ingests soil is not based upon any
known life history information. For modeling purposes, it reflects a one-to-one correspondence
between soil and food item concentrations, which would negate the use of maximum
bicaccumulation and biomagnification information from the literature, Furthermore, use of the
lowest chronic no-observed-adverse-effect level for the most toxicologically sensitive species
may not be relevant to the site-specific risk assessment. For these reasons, a more realistic
predictive estimation of exposure and risk was conducted (Annex 4-G).

4.6.3 Risk Assessments

4.6.3.1 Human Health

Based upon the screening assessment summarized in Section 4.6.2.1, a baseline human health
risk assessment is not required for SWMU 12B.

4.6.3.2 Ecological

Based upon the screening assessment summarized in Section 4.6.2.2, a baseline ecological
risk assessment is not required for SWMU 12B.

4.6.4 Surface Water

Samples taken from surface-water runoff during storms at the Burn Site area characierize the
water quality. Samples of runoff will be taken from two locations at the site at the ground
surface in order to determine background data, and samples of runoff will be taken from one
location bgs at the site for comparison purposes. The project is ongoing during the writing of
this NFA. The data will be reported at a future date.
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4.7 No Further Action Proposal

4.7.1 Rationale

Based upon the VCM actions, verification sampling data, and the human health and ecological
risk assessment analyses, an NFA is being recommended for the following reasons:

» The potentially contaminated debris and soil were completely removed from the site,
as indicated by the verification sampling and trenching.

* With few exceptions, the gamma spectroscopy restuiits for radionuclides were within
background levels.

¢ No significant VOC, SVOC, or HE concentrations were detected above reporting
limits.

+ With few exceptions (barium, cadmium, and lead), the RCRA metals and beryllium

concentrations were either not detected and/or were below SNL/NM approved
background levels.

« The risk assessment shows that no COCs were present in concentrations considered
hazardous to human health or the environment for a recreational land-use scenario.

472 Criterion

Based upon the evidence provide above, SWMU 12B is proposed for an NFA decision in
conformance with Criterion 5 (NMED March 1998), which states that “the SWMU has been fully
characterized and remediated in accordance with current and applicable state or federal
regulations and that available data indicate that contaminants pose an acceptable level of risk
under current and projected future land-use.”
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5.62 Burial Site and Open Dump, Oil Surface Impoundment, Lurance Canyon
Explosive Test Site, and Lurance Canyon Burn Site (SWMUs 12, 13, 65, and 94)

The radiological surveys at these ER sites, designated as SWMUs 12, 13, 65, and 94
consist of 103.6 acres of brush-, cactus-, and grass-covered flat and rolling areas adjacent
to fairly steep canyon hills covered with pinyon and juniper trees. The hilly areas are
underlain by metarhyolites and somewhat resemble talus slopes in areas. In the center
of the survey boundary is a flat graded area where five large burn units and various
office and shop facilities are located. Radiological and land surveys were conducted at
SWMU 94 during November and December 1993 and January 1994.

SWMUs 12, 13, 65, and 94 are in ADS 1333. Because survey boundaries for these areas
have not been defined, all anomalies were given a "94" designation.

5.6.2.1 Physical Survey

Control station data provided by SNL/NM for two control points were used to establish
the starting x, y, and z coordinates for the physical survey. Geotech established one
additional control point for land survey control of the survey boundaries, gamma
anomalies, and cultural features.

Figure 5.6.2-1 (Appendix I-4) shows the boundaries established for the radiological
survey and control point descriptions, coordinates, elevations, and relevant site features.

5.6.2.2 Gamma Exposure-Rate Survey

A gamma scan survey was performed at 6-foot centers over the exterior surface area of
the graded portion of the area (approximately 16 acres); the remainder of the survey
area had a gamma scan survey performed at 10-foot centers over the exterior surface
area (approximately 88 acres), within the survey boundaries shown in Figure 5.6.2-1
(Appendix I-4). Areas excluded from the survey include the interiors of the permanent
and mobile structures and inaccessible areas beneath moveable objects and stockpiled

items.

The background gamma exposure rates range from 10 to 13 uR/h. Areas of gamma
activity that were 30 percent or greater than the natural background are shown in Figure
5.6.2-2 (Appendix I-4) and are summarized in Table 5-35. Anomalies with values near
the upper range of background are associated with area sources in which the gamma
radiation values varied.

Final Report, Surface Gamma Radiation Surveys lar Sandia National December 1994
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Table 5-35. Areas of Gamma Activity 30 Percent or Greater Than
Natural Background at SWMUs 12, 13, 65, and 94

Anomaly Type | Total - | -pR/h Range | * = Comments
Soil Point Source 54 14-149 All soil point sources are an average survey

area equivalent of a 1- to
2-foot-diameter circle for anomalous

gamma activity

Soil Area Source 13 11-42 All of the area sources were located on the
graded area or the west graded storage
area; visible yellow schoepite (uranium
oxide) was present on the surface of the
soil at most locations

Fragment Point 13 22-664 Identified DU fragments range in size from
Source 3/4 inch square to 6 by 3 inches; most
were thin black metal; one fragment was
purple

3:6.2.3 Findihgs and Observations

A detailed summary of the anomalies found within the survey boundaries of SWMU 94
is presented in Table 5-36. The area background values presented in this table are
representative of the localized area in which the anomaly was detected. Anomaly
locations and gamma exposure rates are shown in Figure 5.6.2-2 (Appendix I-4).

The majority of the anomalies located in SWMU 94 were soil point sources, which were
identified throughout the survey area. Because of the nature of the response of the
radiological survey instruments, the anomalous readings are probably the result of buried
DU fragments. Visible yellow schoepite was present at most of the soil area source
locations. These locations were situated exclusively on the graded area of the survey
area. Identified area locations could be moved with additional grading operations or
new locations could be uncovered as a result of grading. Numerous DU fragments were
also identified, mainly in the outlying hilly areas, in all directions from the graded area.
The fragments appeared to be thin black metal ranging in size from approximately 3/4
inch square to a single fragment 6 by 3 inches in size. No gamma anomalies were
identified in the north arroyo drainage (SWMU 12).

December 1994 Final Report, Surlace Gamma Radiation Surveys for Sandia National
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Table 5-36. Detailed Summary of Anomalies Found at
SWMUs 12, 13, 65, and 94

Conércze pit with wind screens;
concrete open pit has elevated
readings on concrete; Burn Pit No. 3
100 11
90 11

94E4 SP 31 200 17 % 11

94E5 SA 31 110-200 | 12-17 100 11 Yellow discoloration on soil surface

94E6 SP 31 250 20 100 11

94E7 SA 31 100-180 | 11-16 90 11 Yellow discoloration on soil surface

94E8 SA 7.1 110- 12-72 100 11 ’ Yellow discoloration on soil

1200 surface

94E9 SA 362.1 120-325 | 13-24 110 12

94E10 SA 126 100-700 | 11-44 90 11

94E11 SP 0.8 450 3 90 11

94E12 SP 3.1 800 50 100 1 |

94E13 FpP 2383 12000 664 90 11 6~ by 3— inch, thin black piece of
metal

94E14 SP 31 170 15 120 13 Small, round, black material

94E15 SP 31 180 16 120 13

94E16 SP 31 180 16 120 13

94E17 FP 1 3000 1m 110 12 2- inch fragment; thin black metal

94E18 SP 31 1000 61 100 11

94E19 SP 31 1000 61 110 12

94E20 | SP 31 | 1500 | 88 |1 | 13 |

94E21 SP 31 450 31 100 11 | I

94E22 SP 3.1 900 55 I 90 11 Northwest graded area

94E23 FP 0.8 950 58 - [ 80 10 ~ 3/4-inch-diameter fragment; thin
black metal

Final Report, Surface Gamma Radiation Surveys lor Sandia National December 1994
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Table 5-36 (continued). Detailed Summary of Anomalies Found at
SWMUs 12, 13, 65, and 94

Description/Comments
1- by 2-inch fragment; thin black
metal
94E31 SP 31 300 2 9% 11 l
94E32 SP 3.1 400 28 9% L
94E33 SP 71 140 14 9% 11
94E34 FP 3.1 900 55 100 11 I ~1-inch-diameter fragment; thin
purple metal
94E35 SP 31 300 2 110 12 ||
94E36 FP 0.8 2250 129 70 10 ~2- by 4~inch fragment; thin black
| metal
94E37 FP 0.8 750 47 i 90 11 ~3/4~inch-diameter fragment; thin
black metal; fragment is sticking out
of the ground
938 | FP | o8 | 30 | 2 oo | u |
|
94E39 FP 08 2500 143 100 11 ~G~- by 1-1/2-inch fragment; curled
up thin dark metal
94E40 SP 0.8 350 25 || 9 11 ll
94E41 SP 0.8 300 2 100 1 "
94E42 3P 0.8 400 28 100 11 "
94E43 SP 71 500 33 100 11 94E43 through 94E48 are clustered in
Ea4 p an area that has been pushed into a
i S 31 |- 600 39 pile with a few of them in a flat
94E45 | SP ¢t 700 44 adjacent area L
December 1994 Final Report, Surfacc Gamma Radiation Surveys for Sandia National
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Table 5-36 (continued). Detailed Summary of Anomalies Found at
SWMUs 12, 13, 65, and 94

94EA46 SP 7l 25 18 100 11 94E43 through 94E48 are clustered in
B o _an area that has been pushed into a

94EAT SP 0.8 150 L pile with a few of them in a flat

94E43 | SP 08 | 150 14 AdREGH Sps

94E49 SA 71 110-650 1242 | 100 11

94ES0 SP 31 900 55 110 12

94ES1 | FP 08 | 2500 | 143 || o0 | 1 ||

94ES52 FP 0.8 1700 9 110 12 l'

94ES53 | SP 08 | 1100 66 || 0| u |

94E54 FP 0.8 3000 171 110 12 I 1-inch-diameter

94ES5 SP 0.8 350 25 80 10

94ES6 SA 31 110-170 | 12-15 100 11 || Yellow discoloration on soil

94E57 SA 71 110-250 | 12-20 I 100 11 I Yellow discoloration on soil

94ES8 SP 31 200 17 100 11

94E59 SP 31 300 22 100 11

94E60 SP 3.1 25 18 ' 100 11

94ES61 SP 31 160 15 I 100 11

94E62 P 3.1 300 2 100 11

94E63 sP 3.1 160 15 100 11

94E64 sP 31 900 35 100 11

94E65 SP 71 300 22 100 11

94E66 SP 7.1 250 20 9 | 11 ‘||

94E67 SA 219 110-550 | 12-36 90 11 "

saEss | sA | 160 |10 | 15 | o | 1 |

94E69 SA 19.2 110-400 12-28 110 12 l

94E70 sr 31 170 15 100 11

Final Report, Surface Gamma Radiaton Surveys [or Sandia National
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Table 5-36 (continued). Detailed Summary of Anomalies Found at
SWMUs 12, 13, 65, and 94

e SRS om0 Bar_kgmnd ,

| Tl g ,,R,b | R/ “ ST
94ET71 SA 283 | 120200 | 13-17

" 94E72 | SP 3.1 200 17 8 | 10

94E73 | SP 126 | 1200 7 fwo| u |

94E74 SP 31 650 2 | o] u |

94E75 | = SP 7 2500 143 10 | 12 |

94E76 SP 71 2600 149 % | 1

94E77 SP 7.1 325 24 100 | 11

94E78 SP 3.1 450 31 100 | 11

94E79 SP 7.1 1300 77 100 | 11

94ES0 SP 31 180 16 100 | 11

94ES1 ocC 400.0 170-250 | 15-20 100 1 Fragile, yellowish rock/soil

' Type Codes: SA = Soil Area Source, SP = Soil Point Source, FP = Fragment Point Source,
OC = Qutcrop

5.6.3 Balloon Test Area (SWMU 63)

The radiological survey at this ER site, designated as SWMU 63, consisted of 19.8 acres
of flat alluvial terrain covered with wild grasses and cacti. The majority of the survey
area appears to have been graded at one time. The southwest portion of the area
contains a fairly steep arroyo drainage running southeast through the survey area. This
area contains large cacti and brush with scattered trees.

Radiological and land surveys were conducted over 8.9 acres at SWMU 63 during
December 1993. In October 1994, an additional radiological survey was conducted over
10.9 acres located to the north, east and 'southeast of the area initially surveyed in
December 1993.

December 1994 Final Report, Surface Gamma Radiation Surveys lor Sandia National
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Table 5.6.8 Summary of Point and Area Source Removal at ER Sites 10 and 60
Anomaly Type Total Identified Total Removed Comments

Point Sources 39 25 Four sources could not be relocated.
Five sources are related to
underlying, naturally-occurring
geologic material. Five sources are
associated with a telephone pole,
metal debris pile, and bunker.

Area Sources 21 6 Fifteen sources are related to
underlying, naturally-occurring
geologic material.

No additional cleanup activities were performed during this VCM. The status of other possible
COCs is not addressed in this report.

All waste was characterized as “Radioactive-Low Level Only” and managed in accordance with
SNL/NM Department 7572 (Waste Management) procedures.

5.6.2. Burn Site Area (ER Sites 12, 13, 65 and 94)

Overview

The Phase I survey at ER Sites 12, 13, 65, and 94 was conducted during November and
December 1993 and January 1994. This survey covered a total of 103.6 acres of brush-, cactus-,
and grass-covered, flat and rolling areas adjacent to fairly steep canyon hills covered with pifion
and juniper trees. ER Site 94 was surveyed with ER Sites 12, 13, and 65 and, since survey
boundaries for these areas had not been defined, all anomalies were given a “94E" designation.
A gamma scan survey was performed at 6-foot centers (100 percent coverage) over the surface of
the graded portion of the site (15.9 acres); the remainder of the survey area (87.7 acres) was
surveyed at 10-foot centers (70 percent coverage). Sixty-seven point sources and thirteen area
sources of gamma activity 30 percent or greater than the natural background were identified
during this survey. At ER Site 13, only the exterior of the surface impoundment was surveyed;
the interior was excluded. In June 1997, the surface impoundment interior was surveyed on
6-foot centers (100 percent coverage) by RPO, and no anomalies were identified. A detailed
summary of the surface radiological survey and anomalies found at the site is presented in
Section 5.6.2 of the Surface Gamma Radiation Surveys Final Report (Geotech 1994b).

Figure 5.6.4 shows the site, surface radiological survey boundaries, and anomalies found during
the Phase I survey.

VCM activities were conducted during March 1995 and May, June, and October 1996.
Resurveying (scanning) was not performed at these sites. Point sources and small area sources
were removed in March 1995. Larger area sources were remediated in May, June, and October
1996. Heavy equipment (backhoe) was used on one area source (94E63) since the lateral and
vertical extent of elevated radiation exceeded the capabilities of manual cleanup procedures.
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Cleanup activities included radiation scanning to verify anomaly location, removal of fragment
and/or soil until readings were less than 1.3 times site-specific background levels, and
post-cleanup (verification) soil sampling for gamma spectroscopy analysis (see Section 3.1).
Table 5.6.9 summarizes field activities during the VCM.

Table 5.6.9 Summary of Field Activities at ER Sites 12, 13, 65, and 94

Removal Action Procedures

Actual | Duration of | Verify Post- Heavy
Acreage Cleanup | Anomaly Rad Cleanup | Equipment
Surveyed (days) Location | Removal® Samplﬂg Support Comments
103.60 14.00 X X X X Backhoe used on large
area Sources.

* Removal of fragment and/or soil until readings are less than 1.3 times site-specific background

Findings and Observations
Point and Area Source Status

During the initial cleanup, 52 point sources and 4 small area sources were remediated.
Excavation of two closely-spaced sources (94E14 and 94E15) showed them to be linked to one
large area source. This area source and nine other large area sources were remediated during
subsequent cleanup activities. Cleanup was initiated on one area source (94E63) but was stopped
since the lateral and vertical extent of elevated radiation exceeded the capabilities of manual
cleanup procedures. Remediation on this area source was completed in October 1996 using a
backhoe. Figure 5.6.5 shows VCM verification sampling locations (post-cleanup), and

Figure 5.6.6 shows verification sampling locations (post-cleanup) for the graded portion of the
site.

Two new sources were detected and remediated during the initial cleanup. The new sources were
in the graded portion of the site. These gamma anomalies were at a depth beyond the detection
capabilities of the gamma scintillometers during the initial survey and have become exposed over
time by weathering events. Cleanup was completed on all sources and no additional point or area
sources were identified during this VCM. However, the majority of ER Site 65 was surveyed at

only 70 percent coverage, and additional anomalies may remain. New sources are summarized in
Table 5.6.10.

Table 5.6.10 Radiation Anomalies 30 Percent or Greater Than Natural Background
Identified During the VCM at ER Sites 12, 13, 65, and 94

Anomaly Type Total Comments
Point Sources 2 Two gray, black fragments with
yellow uranium oxide (DU) in soil.
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Post-Cleanup (Verification) Sampie Results

After the removal of radiologically contaminated soils, 21 post-cleanup (verification) samples
were collected from areas exhibiting the highest residual gamma radiation readings. Gamma
spectroscopy analysis was performed on these samples to characterize the residual radioactivity
remaining in the soil. The radiological COC was DU (U-238, U-235, and U-234). Table 5.6.11
summarizes the post-cleanup (verification) samples collected at the site, and the maximum level
of residual radiological COCs in soils is presented in Table 5.6.12.

Table 5.6.11 Post-Cleanup (Verification) Samples Collected at ER Sites 12, 13, 65, and 94

Point Source Area Source

Sample Number Sample Number
94E25S55 94E338S 94E34S8S 94E758 94E8SS 94E9SS
94E35585 94E368S G4E48SS 94E108S 94E498S 94E578S
94E5838 94E635S° 94E63SS" G4E67SS 94E68SS 94E69SS
94E63ASS  94E63MSS  94E63NSS
94E63058 94E63PSS 94E63PSD"
94E70S8S 94E7388

* Sample duplicate

b Anomaly location sampled on two separate dates (see Appendix E for dates).

Table 5.6.12 Maximum Residual Radionuclide Levels in ER Sites 12, 13, 65, and 94 Soils

Radionuclide Maximum Activity (pCi/g) Background Activity (pCi/g)
U-238 35.8 2.3
U-235 0.55 0.16
U-234 4.5 2.3

Risk Assessment Results

Further work is planned at these sites and, therefore, risk assessment has been postponed pending
additional characterization and remediation. After future cleanup and characterization activities
are complete, it is anticipated that the potential effects on human health due to exposure to
radionuclides at the sites will be within proposed standards. This is based on preliminary review
of site-specific input parameters and land-use scenarios for the risk assessment to be performed
using the RESRAD code.

Waste Management
The cleanup activities produced soil, metal fragment, and PPE wastes. All waste was

containerized in either 30- or 55-gallon drums. A total of 202 waste drums were generated
during cleanup activities: 198 soil drums, 1 metal fragment drum, and 3 PPE drums. Waste

AL/07-97/WP/SNL\SAND\5.R4190-5
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consolidation was performed to minimize the number of drums produced for each waste stream.
One metal fragment drum was consolidated, and one PPE drum was consolidated. Table 5.6.13
shows the number of waste drums after waste minimization/consolidation was performed, and
Appendix J summarizes the waste minimization/consolidation effort.

Table 5.6.13 Summary of Waste Drums for ER Sites 12, 13, 65, and 94 (Post
Minimization/Consolidation Effort)

Soil Waste Metal Fragment PPE Waste
Waste
30 Gallon |55 Gallon] |30 Gallon{55 Gallon| {30 Gallon|55 Gallon TCLP/ Comments
Drums Drums Drums | Drums Drams | Drums Gamma
Spec
Samples
4] 198 0 0 0 2 5 Soil {Waste Minimization/
1 Frag |Consolidation was performed.?
* See Appendix J

Five composite soil samples and one metal fragment sample were collected from the waste
drums and analyzed for gamma emitters using standard laboratory gamma spectroscopy methods
and for leachable RCRA metals using TCLP analytical procedures. Mercury was not identified
as a COC and was not included in the TCLP analysis. All samples passed the TCLP tests, and all
waste was characterized as “Radioactive-Low Level Only.” A summary of radiological activity
for the waste is presented in Appendix G.

Disposal of regulated VCM waste was handled by SNL/NM Department 7577 (Waste
Operations), which packaged and secured waste drums for transfer to Envirocare of Utah.
Nonregulated waste was disposed of using standard SNL/NM-approved waste disposal methods.

Conclusions

All identified point and area sources of gamma activity 30 percent or greater than the natural
background were removed from the site with the exception of one area source associated with the
large open burn pool. This source was not cleaned up because it is embedded within concrete at
an active test structure. Further radiological characterization is planned for the graded portion
and oil surface impoundment area at the site. A risk assessment will be conducted after all

characterization and source removal is performed. No radiological anomalies were identified at
ER Site 13.

Source removal is summarized in Table 5.6.14, and sources remaining after completion of the
VCM are shown in Figure 5.6.7.

No additional cleanup activities were performed during this VCM. The status of other possible
COC:s is not addressed in this report.
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Table 5.6.14 Summary of Point and Area Source Removal at ER Sites 12, 13, 65, and 94

Anomaly Type Total Identified Total Removed Comments
Point Sources 69 69 Cleanup complete and no further
action is required.
Area Sources 13 12 One source is associated with
concrete in the large open burn
pool.

All waste was characterized as “Radioactive-Low Level Only” and managed in accordance with
SNL/NM Department 7572 (Waste Management) procedures.

5.6.3. New Aerial Cable Site, Burial Site, Dump, Test Area (ER Site 81)

Overview

The Phase I survey at ER Site 81 was conducted during March 1994 and covered a total of

31.2 acres of uneven terrain nestled within a narrow valley. A gamma scan survey was
performed at 6-foot centers (100 percent coverage) over the surface of the site. Four area sources
of gamma activity 30 percent or greater than the natural background were identified during this
survey. The elevated radiation at these area sources is suspected to be related to the underlying,
naturally-occurring geological material. A detailed summary of the surface radiological survey
and anomalies found at the site is presented in Section 5.6.5 of the Surface Gamma Radiation
Surveys Final Report (Geotech 1994b).

Figure 5.6.8 shows the site, surface radiological survey boundaries, and anomalies found during
the Phase I survey, and VCM pre-cleanup (confirmatory) sampling locations.

During July 1996, pre-cleanup (confirmatory) soil sampling for gamma spectroscopy analysis
was conducted on the four area sources to assess the need for remediation. Table 5.6.15
summarizes field activities during the VCM.

Table 5.6.15 Summary of Field Activities at ER Site 81

_ Verify Pre-Cleanup
Actual Acreage Duration of Anomaly Sampling
Surveyed Cleanup (days) Location (area sources) Comments
31.20 <025 X X Pre-cleanup sampling of
natural outcrops.

* Removal of fragment and/or soil until readings are less than 1.3 times site-specific background

AL/O7-97/WP/SNL\SANDAS R4190-5
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Vaportec Passive Soil gas Survey Results
Sandia National Laboratories, New Mexico, ER Site 12B
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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01/15/97

4.0 OBJECTIVES
The purposes of the soil gas survey were to:
1. Identify and report VOCs and SVOCs as detected in soil gas;

2. ‘Map the distribution of the most prevalent compound occurrences to aid in defining
potential source areas and the areal limits of potential compound occurrences; and

3. Provide data to aid in developing strategies for monitoring groundwater quality, and
developing future investigative studies (as applicable).

5.0 SCOPE OF WORK

teg provided forty-two (42) VaporTee samplers for this investigation. Sampler instailation and
retrieval was performed by SNL Personnel. Samplers were returned from the field and
submitted to teg’s laboratory for analysis by EPA Methods 8021 and 8015 modified for soil gas.
The analytical resuits were compiled onto compound distribution maps and this interpretive
report.

6.0 FIELD ACTIVITIES
6.1 Sampler installation and Retrieval

Samplers were installed on December 4, 1996 and retrieved on December 16, 1996. Samplers
were placed at 50 foot intervals on a regular grid (where applicable) throughout the area of
investigation. All sample locations are shown on Plate 1, Appendix C.

Samplers were installed in a shallow hole in native soils according to the field methods specified
and provided by teg. Samplers were retrieved, numbered and placed back into the separated
boxes for shipment. The boreholes were abandoned.

6.2 Sampler Exposure Time

The soil gas samplers are retrieved following a time period that has allowed for the soil gas
emanating from the subsurface environment of a survey area to equilibrate with the installed
samplers. This time integration period is determined for each soil gas survey based on time
calibration data or site conditions. Samplers reach equilibrium with soil gas during the exposure
period so that there are minimal variances in response between samples. Samplers are retrieved
in the same order in which they were installed to minimize any variations based upon sample
exposure time.,

Sample exposure time for this investigation was determined by the nature of the target
compounds and site conditions, and was determined to be 12 days.

Transglobal Environmental Geochemistry - Draft Report 3



VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01/15/97

7.0 ANALYTICAL METHODS

YaporTec passive soil gas samplers are analyzed by EPA methods modified for soil gas by
either Gas Chromatograph (GC) or Gas Chromatograph/Mass Spectrometer (GC/MS).
Samplers for this investigation were analyzed for the presence/absence of Total Petroleum

Hydrocarbons and Volatile Organics. To optimize these analyses, teg selected EPA methods
8015 and 8020 (modified) for analysis.

The sample is prepared by heating it to approximately 150°C for approximately 45 minutes. A
three cc aliquot of sample is extracted using an air tight, lockable syringe and injected directly
onto the column for analysis. The syringe is cleaned after every sample and again at the end of
each day of analysis. Calibration allows the calculation of nanograms or micrograms of analyte.
A summary of the methods QA/QC methods is shown below.

Modified EPA Method 8015 for TPH (diesel) by GC

[nstrument: Shimadzu GC-14 Gas Chromatograph

Column: 30 meter Rtx-5, thick film, 0.53 mm megabore capillary

Carrier flow: Helium at 12 mL/min

Detectors: Flame lonization Detector (FID)

Column Oven: 753° C for 1 min, 75° C to 223° at 25°C/min; hold at 225°C for 1 min

Modified EPA Method 8021 for Volatile Organics by GC

Instrument: Shimadzu GC-14 Gas Chromatograph

Column: 30 meter Rtx-5, thick film, 0.53 mm megabore capillary

Carrier flow: Helium at 12 mL/min

Detectors: Photo Ionization Detector (PID)

Column Oven: 75° C for 1 min, 75° C to 225° at 25°C/min; hold at 225°C for 1 min

Standard Preparation Neat (pure) Standard of diesel fuel is used by the laboratory to enable both
identification and  quantitation. Standards are prepared in reagent grade

trichlorotrifluorofluoroethane (Freon 113).

Instrument Calibration

A calibration curve for each target component or mixture are prepared and analyzed during the
run to afford maximum correlation.

teg uses 3 and 5 point calibrations across a range of concentrations expected to be encountered
1o open a run, and continuing calibrations during and after the run. Linearity of the opening
calibration must meet or exceed R=0.99 or a Relative Standard Deviation of less than 20%.
Continuing calibrations must fall within a window of 15%. teg is careful to assure that the
majority of results that are reported fall into the actual range of calibrations so that the data will
be legally defensible. Blanks are used according to regulation.

Transglobal Environmental Geochemistry - Draft Report - 4



VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01/15/97

8.0 METHOD QA/QC
8.1 Lot Control

Before shipment to the field, the samplers are heated in an evacuated container to remove and
residual volatile organic materials that may have adhered to the charcoal during manufacturing.

Approximately 1 of every 25 samplers is tested to assure that the batch is clean prior to use in
the field.

8.2 Travel Blanks

Two samplers were provided as travel blanks. The travel blanks remained sealed and traveled
with the survey samplers from the laboratory to the field and back to the laboratory. The travel
blank samples were analyzed under the same instrument conditions as the survey collectors.
The results of the travel blank analysis is provided on Table Al, Appendix A, and indicate that
no compounds were detected on the travel blank samples.

8.3 Method Blanks

Method Blanks are analyzed at the start of each day and more as appropriate depending on the
measured concentrations. Typically when values exceeding the quantitation limit of any
targeted compound are encountered, additional blanks are analyzed. No values were detected in
the method blanks.

8.4 Duplicates

Duplicate samples are analyzed when inconsistent data are observed or as requested by the
client or regulatory agency. Because soil vapor duplicates can vary, teg’s nominal RPD
acceptance factor is +/- a factor of 2.

9.0 RESULTS

Analytical results are reported as nanograms (ng) of vapor (10'9 grams ) for every compound.

Trace levels of petroleum hydrocarbons were detected in soil gas. The petroleum hydrocarbons
ethylbenzene and toluene were detected at or below the quantitation limits; xylene(s) were
reported at or slightly above the quantitation limits. The values detected ranged from ND (not
detected) to 2.9 ng, benzene and diesel range organics were not detected.

The chlorinated hydrocarbons detected include chlorobenzene, chloroform, 1,2 dichloroethane
(1.2 DCA), 1,1 dichloroethene (1,1 DCE) cis-1,2 dichloroethene (cis-1,2 DCE) trans-1,2
dichloroethene (trans-1,2 DCE), and trichloroethene (TCE). The values detected ranged from
ND (not detected) to 40 ng.

Transglobal Environmental Geochemistry - Draft Report : 5



VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01/15/97

9.1 Presentation

The levels of soil gas response for all reported compounds are shown on Table Al, Appendix A.
The distributions of Total Volatile Petroleum Hydrocarbons (TPH-V) and Total Chlorinated
VOCs have been mapped and are shown as Plates 2 and 3, Appendix C. In order to report the

compounds detected the mass of the compounds identified, reported as nanograms (ng), were
plotted.

10.0 DISCUSSION

10.1 Use of Soil Gas Data

The passive soil gas data reflect volatile and semivolatile organics collected at a point in the
near surface. The sources of these volatile organics may be in the stratigraphic column and/or in
groundwater below the collection point. Thus, the organics can be derived from surface spills,
deposition, or migration into the deeper vadose zone, and groundwater. The soil gas survey
reveals the areal extent of contamination and is the optimum guide in identifying areas in order
to develop a vertical profile, including the probing of soil borings and monitoring wells. Soil
gas data are always semi-quantitative in that multiple sources in soil and/or groundwater cannot
be readily differentiated without supporting scil and groundwater data. The higher soil gas
responses are representative of higher concentrations in the subsurface, given that geologic
conditions are relatively consistent.

10.2 Evaluation of Soil Gas Response

Generally soil gas response levels are described as high, elevated or low relative to the entire
data set. In this investigation all response levels detected were low. Low levels are considered
by teg as unlikely to be detected in subsurface soils and/or groundwater. The soil gas response
levels detected more likely are related to vapor transport of the compounds detected. In teg's
experience, levels below 10 ng for a single compound, and levels below 100 ngs for mixtures
i.e. BTEX) do not typically represent detectable subsurface concentration levels under normal
site conditions. Normal site conditions are considered to be. sites in which soil matrices are
somewhat uniform, the depth to groundwater is less than 100 feet below the surface,

groundwater flow rates are undisturbed, and normal precipitation and temperatures occur during
sampler exposure. '

10.3 Map Evaluation

10.3.1 The Distribution of Total Volatile Petroleum Hydrocarbons (TPH-V)

Only low levels of TPH-V were detected in soil gas. By mapping the compound occurrences. a
potential migration pathway may have been identified in the north central portion of the site
adjacent to the building and buried discharge line. Though the levels detected do not indicate
the presence of detectable concentrations in subsurface soils, the migration of vapors in this area

may illustrate a potential migration pathway. The distribution of TPH-V is shown on Plate 2,
Appendix C.

Transglobal Environmental Geochemistry - Draft Report ° 6
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10.3.2 The Distribution of Total Chlorinated VOCs

The distribution of Total Chlorinated VOCs as detected in soil gas is shown on Plate 2,
Appendix C. Only three discrete sarhple locations indicated the presence of chlorinated
compounds which may be at levels indicative of detectable concentrations in subsurface soils.
These samples are located in the northern portion of the survey area, and at the Background
South location. Soil gas conditions indicative of widespread subsurface contamination were not
observed, however many spatially contiguous samples indicated the presence of low levels of
chlorinated compounds. Due to the potential significance of these occurrences along the Site
boundaries, levels not normally considered to be significant were contoured. The levels
depicted by the lowest contour intervals are most likely related to a vapor plume rather than
detectable levels in subsurface soils and/or groundwater, but may be indicative of subsurface
conditions at an adjacent site.

11.0 CONCLUSIONS

Low levels of the petroleum hydrocarbons ethylbenzene, toluene and xylene(s) were detected in
soil gas., benzene was not detected. Low levels of the chlorinated hydrocarbons chlorobenzene,
chloroform, 1,2 DCA, 1,1 DCE, cis-1,2 DCE, trans-1,2 DCE, and TCE. The chlorinated
compound occurrences detected at Site 12B appear to be discrete and do not indicate the
presence of widespread subsurface contamination by these compounds.

The results of the soil gas investigation indicate that only limited, discrete occurrences of
potential contaminants are present in the subsurface at ER Site 12B.

Because soil gas emanation rates are site and chemical specific, the environmental significance
of the soil gas response values must be determined relative to compound concentrations in
subsurface soil and/or groundwater. Changes in soil gas response in orders of magnitude may
be used to plan future investigative studies, and to aid in characterizing the behavior (migration,
attenuation) of the chemicals in the subsurface. Passive soil gas methods by their very nature
collect a cumulative sample and are therefore extremely sensitive and often detect compounds in
the low part per billion (ppb) range; therefore areas depicted as background by the VaporTec
passive soil gas method generally do not represent environmentally significant contaminant
levels in the subsurface.

030rjg/01.15.97
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Table Al
VaporTec Passive Soil Gas Resulis
TEG Rocky Mountain

Sandia National Laboratories - VaporTee Soil Vapor Survey

Sandia Nationai Laboratories - ER Site 121
Albuguerque, New Mexico 87085-5800
Date: January 3, 1997

TEG Praject # 1196-030

Total Petroleum Hydrocarbons (EPA Method 8015 Modificd)
& Volatile Organic Analyses (EPA Mcthod 8021 Medified) SOIL VAPOR - Passive Sampler
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12BSGS-5-25 ND| ND| ND[ ND[ ND| ND| ND[ ND[ NDJ ND[ ND| ND[ ND| ND| NDf ND| ND| ND| ND| ND| NDj ND,
12BSGS-5-75 ND| ND| ND| ND| ND ND] ND| ND] ND] ND] ND] ND| ND] ND] ND| ND{ ND] NDJ ND| ND| ND| ND
[2BSGS-5-125 Nb| ND| 1.0] N ND| NDP ND ND] ND] ND| ND| ND| ND| ND} NDJ ND| ND{ ND| ND| ND| ND ND"
12BSGS-6-25 ~ND| ND| ND| ND| ND| ND| ND| ND| NDf ND| ND] ND| ND| ND| ND| ND| ND| ND| ND| ND| ND| ND
12BSGS-6-75 ND| ~D| ND| ND| ND| NDl ND| ND| Np| ND| ND| ND| ND| ND| ND| ND| NB| ND| 4.6] ND] ND| NDf
12BSGS-6-125 ND| np| ND| Np| ND[ ND| NB| No| Nb| ND| Nb] Np| ND| ND| ND| Nb[ ND| ND| ND] ND ND| NDf
12BSGS-6-170 ND| ND| ND| ND| ND] NDf ND| ND| N[ Np| WD NDf N[ Nb| ND] ND| ND| ND{ ND| ND| ND| NDJ
12BSGS-6-220 ND| ND| ND} ND| ND[ NDf ND| ND| ND| 0.8] ND] ND| NDJ ND| ND} ND| ND| ND] ND| ND| ND ND"
12BSGS-7-75 ND| ND| ND] N[ ND| ND] NDl ND[ N ND[ Np] ND| ND{ ND NDJ ND| ND ND| ND| ND| ND| ND
12BSGS-7-125 nb| N[ Nol ND| NB| Np[ 0.9] Np | Nnl 0.9 Nl N[ Nb[ D] ND[ ND[ ND] ND| ND[ ND] NDj
12BSGS-7-170 ND] ND| ND] ND| ND] NDJ ND| ND| ND| ND| Nb| NDf ND| ND] ND] Nb| ND| ND] ND[ ND| ND] NDY
12B5GS-8-25 ND| ND| NDl ND| ND| ND} 3.0 ND| ND| Np| Nn| Npf ND| ND| ND] NDl ND| ND[ ND ND| ND] ND
12BSGS-8-75 ND| NB| NDf ND| Nb| ND| Np| Nb| ND[ ND| ND| NDf N[ nb| ND] ND| NB| NDJ ND| ND| ND| NDJ
12BSGS-8-125 ND| ND| ND| ND| ND| ND| ND| ND| ND| ND| N[ ND} N[ N[ N[ ND| ND| ND| ND] ND[ ND} NDj
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12BSGS-8-170 ND| ND| ND] ND| ND| ND| ND| ND| ND] ND| ND| ND| ND| ND| ND| ND| ND| NDJ ND| ND| NO| NDJ
Syringe Blank ND| ND| ND{ ND| NB| ND| ND| NB| ND} ND| ND| ND| ND| ND| ND| ND| ND| ND| ND| ND| ND[ NDJ
12BSGS-9-75 ND| ND| NDj ND| Nb| ND| ND| ND| ND} ND| ND| ND| ND] ND| ND} ND| ND| ND| ND} ND| ND| NDJ
12BSGS-9-125 ND| ND| ND| ND| ND| Np| ND| 2.4] ND| ND| ND| ND| ND| ND| ND| ND] ND| ND| ND] ND| ND| ND|
12BSGS-9-170 ND{ ND| ND] ND| NB| ND] ND| ND| NDJ NDi ND| ND] NDYND] ND| ND] ND] ND] ND] ND] ND] ND|
12BSGS-9-220 ND| ND| ND[ ND| ND[ NDJ ND| ND] ND] ND[ ND| ND| ND] ND| ND| ND] ND| NB| ND| ND| ND| ND|
12BSGS-10-75 ND| ND| 3.2] ND| ND| ND] ND| ND| NDY Nbf ND] ND] ND] ND] ND ND] ND] ND] ND} ND] ND| NDJj
12BSGS-10-125 ND| ND| ND[ ND| ND| NB| ND| ND| NDf ND| ND| ND| NDI ND| NB| ND| ND| ND| ND| ND| ND| NDf
12B5GS-10-170 ND| NDf ND] ND] ND] N ND] ND] N NDE ND] ND] ND] ND] ND| NDY ND] ND| ND} ND{ ND| ND!
12BSGS-11-75 ND| ND[ nD! 7.7] ND| ND NDf ND| NDf ND| ND| ND| NDf ND] ND| ND| ND| ND| ND| ND| ND| ND
12BSGS-11-125 ND| ND| ND|{ ND| ND| ND| ND| ND| ND| ND{ ND| ND| NDE ND| ND| NDI ND] ND| ND{ ND| ND| ND
12BSGS-11-170 ND| ND| ND| ND| ND| 6.2 ND| NDf ND| ND] ND| ND| nD] ND| ND| ND| ND| ND| NDf ND| ND| NDJ
Background North | ND| ND| 3.2] 2.4| ND| ND| ND] ND| ND| ND] ND| ND| ND} ND| ND| ND| 2.7] ND} ND[ ND| ND| ND|
Trip Blank #2 ND| ND[ NDJ ND| ND[ ND] ND] ND[ ND] ND[ ND] ND[ ND] ND] ND[ ND] ND ND| ND] ND ND| ND|
Quantitation Limits | 0.5] 0.5] 0.5 0.5 0.5] 0.5 05] 05] 03] 0.5 0s] 03] 05] 05[] 05] 0.5] 03] 05[] 0.5] 0.5{ 0.5]10.0]

All results in ng/sampler

ND indicates Not detected

|

Analyses performed in TEG's Mobile Laboratory

Analyses performed by: Micheal P. Charney

Data Reviewed by:
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ANNEX 4-F
Data Validation Summary Letter Reports






SAMPLE INGS S Y
Site: Eﬂ- 5:““6 \2"'@
ARICOC:  600FC 7 Data Classification:
Sample/ DV
Fraction No. Analysis Qualifiers Comments
ns-04-2 U pcitglene CUlorde TFo2 WU
-04-S S
Sf,oq 15-3% ~4 gy LWi-0CE
N-q3-T T Benrenc
|68 -q0-7 uT Chilorlentene
108 -78-3 03 Teloene
79-01- & (VA e
I5-69-2 U Mdﬁn-.[\em cllomde 1A
SPOT-04~S 6164 | A Aechone ZAL
SPOL-04-S 15-69-2 i Mellilene Anlorde 17X
M§-0-2 “w Metlene cdalonide 2,34
$POE-04-$ 677 64 U | Aegkone 2771
SPOG-a4- S S5-01-T U Meklaglene cllsnde LI
Spea-0%-30 |15 -0%-2 U | Metadene ddorde 22K
CY12B8-TK 15-04-2 U Mekholene chlonde Ls W
Cyi»B-E6 "5 ~0%-2 U [ mekeglene chlotde LW
SP(1-04-5 75-09-2 (A M dane chlocde 14 &

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method,

use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers

not on the list are needed, contact Tina Sanchez to coordinate adding themn to the list.

Comments - This is only to be used if a commment associated with the qualifier is not appropriate, needs modification

because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3,

EPA8270, HACH_ALK, HACH_ NO2, HACH_NO3, MEKC HE, PCBRISC

Date: 7~/ 7-PF

Reviewed by: '//égécz_







. Regnondd Ctace

mTER%}'TIONAL 5301 Cenfral Avenue. N.Z —Sue 700
TECHNOLOGY Albuquerque. New Mexee 87108-1513
CORPORATION 525-262-850C

Foxx 505-262-8858

May 14, 1998

Project No. 301462.196.02.000

¥

Sandia National Laboratories/New Mexico
Attn: Mr. Paul Freshour

Department 6133

P.O. Box 5800, M/S 1147

Albuguerque, New Mexico 87185-1147

Data Validation Resuits For Sample Locations at ER Site 12B. ARCOC 510308

Dear Mr. Freshour:

Data validation review of analysis results for soil sample locations at ER Site 12B (Burn Site). recorded
on Analysis Request and Chain of Custody (ARCOC) 510308, was completed by IT Corporation (IT) on
May 12. 1998. The samples of interest were collected on January 14, 1998. This letter and the attached
forms transmit the results from that review. The samples included in this validation transmittal are

identified as follows:

033260-001 CYI12B-SP01-02-S 033260-002 CY12B-5P01-02-S
033261-001 CY12B-SP02-02-8 033261-002 CY12B-SP02-02-S
033262-001 CY12B-SP03-02-S 033262-002 CY12B-SP03-02-S
033263-001 CY12B-SP04-02-S 033263-002 CY12B-SP04-02-S
033264-001 CY12B-SP05-02-S 033264-002 CY12B-SP05-02-S
033265-001 CY12B-SP06-02-SD 033265-002 CY12B-SP06-02-SD
033266-001 CY12B-SP06-02-S 033266-002 CY12B-SP06-02-S
033267-001 CY12B-SP07-02-S 033267-002 CY12B-SP07-02-S
033269-001 CY12B-SP08-02-S 033269-002 CY12B-SP08-02-§
033270-001 CY12B-SP09-02-S 033270-002 CY12B-SP09-02-S
033271-001 CY12B-SP10-02-8 033271-002 CY12B-SP10-02-S
033272-001 CY12B-SP11-02-S 033272-002 CY12B-SP11-02-S
033273-001 CY12B-SP12-02-S 033273-002 CY12B-SP12-02-5
033275-001 CY12B-SP13-02-S 033275-002 CY12B-SP13-02-§S
033276-001 CY12B-SP14-02-5 033276-002 CY12B-SPi14-02-S
033277-001 CY12B-SP13-02-S 033277-002 CY12B-SP15-02-S
033278-003 CY12B-TB 033279-004 CYI12B-EB
033280-005 CY12B-EB

Volatile and semi-volatile organic compound analyses (VOC and SVOC) (EPA Methods 8260 and 8270)
were requested on all samples from General Engineering Laboratories (GEL) in Charleston, South
Carolina. Analytical results were reported by GEL in the document numbered 9801359.

AL/5-98/WP/SNL.FRES0514 DOC

iT Corporaton is  wholly owned subsidiary of Internauona! Technoiogy Corporauon
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Mr. Paul Freshour May 14. 1998

Data review and validation are documented on Data Verification/Validation Level 3 - D3, following the
Sandia procedures, Verificarion and Validation of Chemical and Radiochemical Data. TOP 94-03, rev.0,
July 1994.

Volatile Organic Compounds. Method 8260

Analvsis results for samples 033266-001. 033267-001, 033269-001. 033270-001, 033271-001. 033272-
001. 033273-001, 033275-001. 033276-001, and 033277-001 are rejected as unusable. qualified “R.”
because they were re-analyzed cutside of holding time. The original analyses, which were performed
within holding time. occurred following contamination of the instrument and were rejected by the
laboratory because a blank sample failed quality control (QC) criteria.

Methvlene chloride concentrations reported in samples 033260-001, 033261-001, 033262-001. and
033264-001 are qualified “U” undetected because of blank contamination. Similarly. concentrations of
1.1.1-trichloroethane, 1.1-dichloroethane, carbon tetrachloride, and methylene chloride reported in sample
033263-001 are qualified “U” undetected due to blank contamination.

Semi-Volatile Organic Compounds, Method 8270

The qualifier “P” is assigned to 4-Nitrophenol and pentachlorophenol in samples 033260-002. 033261 -
002, and 033262-002 because precision measurements of relative percent difference from the laboratory
control sample duplicate exceeded laboratory-established control limits. Accuracy, measured as percent
recovery. was acceptable in both laboratory control samples.

Thank vou for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,

[T CORPORATION

Ml

Mark Lyon
Project Chemist

- ML: ml
Attachments

ce: P. Puissant, SNL 7578
H. Fleck, IT Corp.
Project File

AL/3-58/WP/SNL-FRES0514.DOC

IT Corperason 15 @ wholly svned supsidicry ¢f Internatonal Tecinsiogy Corporanor,
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INTERNATIONAL 5301 Central Avenue. N.E —Sune 700
TECHNDLD%YN Albuguerque, New Mexoo 871081513
CORPORATI 505-262-8500

Fox: 505-262-8855

May 13, 1998

Project No. 301462.196.02.000

Sandia National Laboratories/New Mexico
Attn: Mr. Paul Freshour

Department 6133

P.O. Box 5800, M/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results For Sample Locations at ER Site 12B. ARCOC 510471
Dear Mr Freshour:

Data validation review of analysis results for soil sample locations at ER Site 12B (Burn Site). recorded
on Analysis Request and Chain of Custody (ARCOC) 510471, was completed by IT Corporation (IT) on
May 13, 1998. The samples of interest were collected on March 4, 1998. This letter and the attached
forms transmit the results from that review. The samples included in this validation transmittal are
identified as follows:

037327-001
037329-001
037331-001
037333-001
037335-001
037337-001
037339-001
037341-001
037343-001

CY12B-SP01-03-S
CY12B-SP03-03-S
CY12B-SP05-03-S
CY12B-SP07-03-S
CY12B-SP{9-03-S
CY12B-SP11-03-S
CY12B-SP13-03-S
CY12B-SP15-03-S
CY12B-TB

037328-001
037330-001
037332-001
037334-001
037336-001
037338-001
037340-001
037342-001
037344-001

CY12B-SP02-03-S
CY12B-5P04-03-S
CY12B-SP06-03-S
CY12B-SP08-03-S
CY12B-SP10-03-S
CY12B-5P12-03-8
CY12B-SP14-03-S

CY12B-SP15-03-SD

CY12B-EB

Volatile organic compound analysis (VOC) following EPA Method 8260 was requested on all samples
from General Engineering Laboratories (GEL) in Charleston, South Carolina. Analytical results were
reported by GEL in the document numbered 9803167,

Data review and validation are documented on Data Verification/Validation Level 3 - DV3, following
Sandia procedures, Verificatior and Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0,

Tuly 1994,

Volatile QOrganic Compounds. Method 8260

Analysis results for samples 037327-001, 037328-001, 037329-001, 037330-001, 037332-001, 037334-
001, and 037335-001 are rejected as unusable, qualified “R,” because one or more internal standards areas
failed to meet quality contro] (QC) acceptance limits. Re-analysis results confirmed the original QC

AL/5-98/WP/SNL:FRES0513.DOC
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failures. We suggest GEL be contacted with the request to provide a root-cause explanation for these
repeated analysis failures.

Analysis results for samples 037331-001 and 037337-001 are qualified as unusable, “R.” because the
reported re-analvses occurred after the holding time had expired. The original analyses occurred within
holding times, however internal standards areas or purge failures led the laboratory to perform re-
analyses.

Other laboratory batch or sampie specific QC measures, i.e., matrix spike and duplicate. laboratory
control samples, and method blank sample results, which may have been reported with deficiencies and
are only applicable to the sample analyses previously rejected, warrant no further discussion here.

The remaining sample analysis results are acceptable with minor qualifications. Methylene chioride and
acetone results in samples 037333-001, 037336-001, 037338-001, 037339-001, 037340-001, 037341-001,
and 037342-001 are qualified “U” for undetected because contamination by these compounds was
observed in appropriate laboratory method blanks and the soil trip blank sample 037343-001. Other
laboratory batch and sample specific quality control measures for these sampies met all acceptance
criteria.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,

IT CORPORATION

i o

Mark Lyon
Project Chemist

ML:ml
Attachments

cc: P. Puissant, SNL 7578
H. Fleck, IT Corp.
Project File
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Project No. 301462.170.02.000

.

Sandia National Laboratories/New Mexico
Attn; Ms. Sharissa Young

Department 6133

P.O. Box 5800, M/S 1147

Albuguerque, New Mexico 87185-1147

Data Validation Results for Samples from ER Site 12B. ARCOC 06899

Dear Ms. Young:

Data validation review of analysis results for samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) 06899 was completed by IT Corporation (IT) on
Januvary 22, 1998. The samples of interest were collected on September 8§, 1997. This letter transmits
results from that review except for the data validation results expedited for five selected soil samples and
transmitted on November 25, 1997. The samples NOT included in this validation transmittal are
identified as follows: '

Sample No. - Fractions Sample Location Detail
034062-001, -002 CY12B/210/80/01-US
034061-001, -002 . CY12B/210/60/01-US
034063-001, -002 CY12B/190/80/01-US
034064-001, -002 CY12B/180/60/01-US
034063-001, -002 CY12B/170/80/01-US

Analytical results for volatile organic compounds (VOC), semi-volatile organic compounds (SVOC),
explosives residues, and Resource Conservation and Recovery Act (RCRA) list metals plus beryllium
were reported by LAS Laboratories, Las Vegas, Nevada, in the document numbered L.10490.

Data review and validation are documented in this letter and on Dara Verification/Validation Level 3 -
DV3, forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994,

" General] Review Comments

The analytical report reviewed was not a raw data package but a comprehensive summary report including
analytical batch, instrument, and sample specific quality control data. The report had been taken apart and
reassembled in binders by the project staff prior to this review.
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Duplicate sample pairs identified on the ARCOC included 034154 /034173, and 034172 /034174. Data
for the duplicate samples 034173 and 034174 did not appear in the analyticil report. Consequently, this
review was unable to evaluate overall sampling and analysis precision. Additionally, samples appearing
in the report identified as 035001 and 035002 were not recorded on the ARCOC, but may have been the
misidentified samples 034156-002 and 034157-002

Volatile Organic Compounds. Method 8260

Results for the following samples are qualified “R” meaning rejected and not usable because of continuing
failure to meet internal standard area acceptance criteria, for one or more internal standards, in both the
initial and re-analyses: 034057-001, 034059-001, and 034152-001.

Numerous samples appearing in the laboratory’s exception reports are noted as failing internal standard
area acceptance criteria for 1,4-dichlorobenzene-d4. However, after attempting to verify those
occurrences in the quality control sections of the report it was discovered that some of the values reported
as internal standard area failures were in fact within acceptance criteria. Apparently, these discrepancies -
are laboratory reporting errors.

Acetone concentrations are qualified with “U” meaning undetected in samples 034158-001, 034160-001,
034161-001, 034163-001, 034165-001, 034166-001, 034168-001, 034169-001, 034150-001, 034159-001,
034164-001, 034167-001, 034170-001, 034172-001, 034178-001, and 034179-001 because of acetone
contarmination in laboratory method blanks 53784MB (September 21, 1997) and 53787MB (September
22, 1997).

A discrepancy in the laboratory’s volatile organics compounds exception report was noted relative to the
laboratory method blank samples 53723MB and 54589MB analyzed on September 19, 1997. On the
exception report, both method blanks are shown analyzed at identical times of 12:48 hours, however only
33723MB is shown on the run log and only 53723MB is reported in the quality contro] section of the
report. The 53723MB shows no contamination and no samples ran this day were so flagged. To the
contrary, he exception report notes that the 54589MB contained 5.4 acetone concentration and associated
samples were flagged by the lab. But, if not for the exception report, there would be no indication of
54589MB in this report. Soil samples analyzed this day, September 19, 1997 , show acetone
contamination consistent with the analytical batches analyzed September 21 and 22, 1997 for which all
acetone results were qualified “U” because of method blank contamination. Consequently, this review
suspects a laboratory reporting error in the exception report for the September 19, 1997 samples and
suggest that all samples analyzed that day be qualified “U” for acetone. These include 034065-001,
034148-001, 034151-001, 034153-001, 034154-001, and 034055-001.

Sample results are reported for two samples, 035001-001 and 035002-001, which are not recorded on
ARCOC 06899. Additionally, the location detail attached to sample number 034158-001 on the volatile
analysis report does not match sample Jocation detail on the ARCOC. Sample 035002-001 has the correct
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Ms. Sharissa Young . 3 January 13, 1998

location detail for 034158-001 on the volatiic analysis report, but sample 035002-001 is not even recorded
on the ARCOC. '

Semi-Volatile Organic Compounds. Method 8270

Forty soil samples and one aqueous equipment blank sample were analyzed for semi-volatile organic
compounds. Quality control data available for review in the comprehensive summary report included
surrogate recoveries, internal standard area and retention time reports, method blanks, laboratory control
samples, matrix spike, and matrix spike duplicate. Instrument initial and continuing calibration response
factor reports and summaries, analysis run log, sample analysis response factor reports and extracted ion
profiles, and tentatively identified compound (TIC) library search reports were not included in the
documentation and could not be verified. However, there were only two target compounds detected, one
in each of two different soil samples, 034153-002 and 031176-005 (equipment blank). The QC data
provided was sufficient to assign any results qualifications as discussed below. The data validation
qualifiers assigned are based upon the analytical batch and sample specific QC results reported by the lab.

LAS laboratory failed to comply with requirements of their contract with Sandia. The laboratory failed to
analyze duplicate laboratory control samples in the soil matrix. And, soil semi-volatile organic compound
analysis results were reported on a dry-weight basis with percent moisture values.

Analysis results for two field duplicate samples, 034173-002 and 034174-002, were not reported and staff
notation on the ARCOC indicated that the analyses were not performed. Samples 034156-002 and
034157-002 on the ARCOC were apparently mislabeled as 035001-002 and 035002-002 when submitted
to the lab. Results are reported for the latter but not the former.

Sample analyses dates exceeded the 40-day extraction-to-analysis holding time in 14 soil samples. All
target analyte results were non-detected and all associated batch QC was acceptable. Consequently, all
target compound results for samples 034046-002, 034054-002 through 034065-002 consecutively, and
034148-002 are qualified “UJ” as undetected with the quantitation limit estimated.

A low internal standard area count for perylene-d12 was reported in both analysis and reanalysis of sample
034178-002. Consequently, the compounds benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(g.h,i)perylene, benzo(a)pyrene, dibenz(a,j)acridine. dibenz(ah)anthracene, di-n-octylphthalate, and
indeno(1,2,3-cd)pyrene are qualified “UJ” as not detected with uncertainty concerning the actual
quantitation limit.

Isolated occuirrences of poor matrix spike duplicate precision (low RPD for two compounds in one MSD)
and low surrogate recoveries (two of six surrogates recoveries in equipment blank sample 034176-005)
are noted in the attached review forms. No results qualifications were made.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hydrocarbons, and other unidentified, but late eluting, compounds. All TIC
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Ms. Sharissa Young 4 January 23, 1998

concentrations for acetone are qualified “U” for undetected because of similar acetone concentrations
reported in all laboratory method blank samples. The source for acetone contamination in the samples
likely originated in the laboratory. ‘

Additional TICs reported as unknowns and unknown hydrocarbons may be indicative of petroleum-source
contamination and a concern of the project staff. Re-sampling at the indicated locations and analysis for
extractable total petroleum hydrocarbons may be recommended depending on project requirements.

Exglosives-Residugs. Method 8330
Forty soil samples and one aqueous equipment blank sample were analyzed for explosives residue
analysis. All explosives residues analysis results were reported as not detected. Information available for
review included laboratory batch and sample specific quality control measures and continuing calibration
check results. Based upon analytical QC batch measures the following qualifications to analytical results
are made.

Analytical bias was generally low, but acceptable, in the laboratory control sample for LAS QC batch no.
53541, except for 2. 4-dinitrotoiuene, which failed percent recovery criteria at 64 percent. Because only
one compound failed recovery criteria, the only samples qualified in this batch also failed surrogate
recovery. Sample 034149-002 results is qualified “UJ” as undetected with detection limit uncertainty
because the surrogate spike recovery at 41 percent failed acceptance criteria. Extraction or spiking
probiems are suspected.

The matrix spike on sample 034172-002 run for QC in laboratory batch no. 53664 failed low for all but
two compounds. Surrogate recovery was also below acceptance criteria. The matrix spike duplicate
showed acceptable percent recoveries, however this lead to precision values, calculated as relative percent
differences, failing acceptance criteria. The laboratory reran the associated project samples (outside of
holding time) and confirmed the not detected analysis results. Even though the problem may have been
isolated to poor spiking or extraction procedure in the matrix spike sample only, all sample analysis
results in this lab QC batch are qualified “UJ” for undetected with uncertainty concerning the detection
limit because of poor MSD precision. Affected samples are: 034172-002, 034178-002, and 034179-002.

LAS laboratory failed to perform up to requirements of their Sandia contract. Laboratory control
duplicate samples were not analyzed in the soil matrix and soil results were reported on a dry weight basis
that included percent moisture values. Samples identified as field duplicates on the ARCOC were
apparently not analyzed because no results were reported.

RCRA List Metals + Bervllium. Methods 6010 and 7471.

Soil samples were analyzed for ICP metals in two analytical batches. Barium results for 20 samples
(inclusive of the five previously reviewed) in batch no. 53738 are qualified with “J” as estimated values,
bias low, because of slightly low recovery, less than acceptance criteria of barium in the matrix spike and
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Ms. Sharissa Young 5 January 23, 1998

matrix spike duplicate sample. These samples are 034046-002, 034054-002 consecutively through
034065-002, 034148-002, 034151-002 consecutively through 034155-002, and the misidentified sample
035001-002 (034156-002 77). Relative percent difference precision measurement for silver in the
laboratory control duplicate sample exceeded acceptance criteria of 20 RPD, however percent recoveries
were 81 and 104 percent and consequently no qualifiers are assigned.

In analytical batch no. 53739 all sample results are qualified “I" (or “UJ” for any nondetects) for barium
and beryllium, bias low, because of matrix spike and matrix spike duplicate recovery slightly less than
75 percent. Affected samples are; the mislabeled sample 035002-002 (034157-002 ?7), 034149-002,
034150-002, 034158-002 consecutively through 034172-002, 034178-002, and 034179-002. Chromium
and lead also recovered less than 75 percent in the matrix spike duplicate sample but are not qualified
because the matrix spike and laboratory control sample recoveries were acceptable. Mercury results for
all the above samples in laboratory batch 53739 are qualified “J” for detects and *“UJ” for nondetects
because RPD precision for the MSD exceeded 20. Similarly, silver results for all the above samples are
qualified “J” for detects and “UJ” for nondetects because RPD precision in the laboratory control sample
duplicates exceeded 20.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,

IT CORPORATION

ot g

Mark Lyvon
Project Chemist

ML:sh
Attachments

cc: P. Puissant, SNL 7578
Project File
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Fox: S05-262-8855

December 31, 1997

Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Attn: Ms. Sharissa Young

Department 6133

P.O. Box 5800, M/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results for Environmental Restoration (ER) Site 12B Samples. ARCOC 06885

Dear Ms. Young:

Data validation review of analysis results for soil sampies from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) 06885 was completed by IT Corporation (IT) on
Necember 31, 1997. This letter transmits results from that review.

Eleven investigatory soil samples recorded on ARCOC 06885 were collected on August 19, 1997.
Quality control samples also recorded included one soil field duplicate sample, one aqueous trip biank
sample, and an aqueous equipment blank sample. The samples were shipped to LAS Laboratories, Las
Vegas, Nevada, where analyses for volatile organic compounds (EPA Method 8260), semi-volatile
organic compounds (EPA Method 8270), Resource Conservation and Recovery Act (RCRA) metals plus
beryllium, and high explosives residues (EPA Method 8330) were requested. Laboratory results were
reported in the comprehensive laboratory summary data package numbered 1.10349. The raw data backup
documentation was not available during this review.

The aqueous equipment blank sample fraction 033678-004 for volatile organic compound analysis was
broken in transit and unrecoverable. There were no volatile organic compound analyses on the equipment
blank sample.

Data review and validation are documented in this letter and on Data Verification/Validation Level 3 -
DV3 forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994. Data review observations
and any data validation qualifiers assigned are discussed by test method below.

Volatile Organic Compounds EPA Method 8260

Samples 033668-001 (field duplicate) and 033669-001 are qualified “R™ as rejected because of multiple
quality control failures. Failures include surrogate recovery, internal standards areas, and holding times in
either or both initially reported run data and re-analysis data. Samples 033673-001 and 033675-001 are
jualified “J” for detects and “UJ” for non-detects because of missed holding times. Tentatively identified
compounds (TIC) in 033673-001 and 033675-001 are qualified “U” for undetected because of a similar,

INFORMATION ONL
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Ms. Sharissa Young 2 January 2, 1998

unknown TIC reported at the same elution time in the September 3, 1997, laboratory method blank
sample, 53033MB.

LAS laboratory did not-perform in accordance with Sandia contract requirements while analyzing the

samples on this ARCOC. LAS failed to analyze a laboratory control sample duplicate with the volatile
samples, and failed to analyze a matrix spike (MS) and matrix spike duplicate (MSD) on the Sandia

sample so designated on the ARCOC. The non-Sandia samples reported for MS/MSD were not even in

the same analytical batches as the samples on this ARCOC. Also evidenced on the LAS volatile sample

run logs, LAS had difficulties getting valid analyses on numerous samples run on September 2, 1997,

because of internal stundards failures. Consequently, resampling and analysis for volatile %gamc 3 dgrx%
compounds are recommended depending on requirements of the project. . G

Semi-Volatile Organic Compounds EPA Method 8270

Diethylphthalate results in samples 033668-002, 033669-002, and 033670-002 are qualified “I” as
estimated values because of poor precision in the field duplicate pair (033667-002 and 033668-002).
Diethylphthalate was not detected in sample 0033667-002 above a practical quantitation limit of

100 ug/kg but reported at 450 pg/kg in the field duplicate 0033668-002. All TIC reports of substitute
phenols and aldol condensation products in all soil samples are qualified “U” for undetected because of
similar contamination in the laboratory method blank. As narrated in the report, LAS determined that
taboratory vial caps were the source of contamination introduced into the samples. Numerous TICs
identified as unknown hydrocarbons were reported in the soil samples as well as infrequent low level
concentrations of target compounds. Resampling and analysis is recommended to confirm these
compound identificarions depending on requirements for the project.

LAS laboratory apparently ran semi-volatile organic compound analyses using EPA Contract Laboratory
Program (CLP) GC/MS calibration criteria which is less stringent than the requested EPA SW-846
Method 8270 criteria. While all calibration requirements for Method 8270 were met in terms of system
performance and continuing calibration check compounds, some percent deviation in response factors
compared to initial calibration average response factors were observed greater than Method 8270 criteria
but less than CLP acceptance criteria. No action was taken during review and no sample results were
qualified because of this.

LAS failed to perform up to analytical method and Sandia contract requirements in analysis of the semi-
volatile organic compounds. MS/MSD was not performed in the analytical batch containing the aqueous

equipment blank sample and there was no laboratory control sample duplicate sample analyzed in the
analytical batch with the soil samples.

RCRA Metals plus Beryllium
Metals analyses were performed following EPA Methods 6010 and 7471 (mercury). Lead result in all soil
samples, 033667-002 consecutively through 033677-002 are qualified “J” as estimated values. Lead

. quality control checks showed positive interference in the ICP-Trace interference check sample analysis,

lead recovery failed criteria in the sample dilution test, and field duplicate precision for lead was
calculated at 117 relative percent difference (RPD). Barium results in all soil samples are qualified “J” as
estimated values with a slightly low bias because of low recoveries less than acceptance limits in the
matrix spike and matrix spike duplicate samples. Barium recovered at 68 and 73 percent. Mercury
analysis results in all soil samples are qualified “UJ” meaning undetected with uncertainty concerning the
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reported limit of detection because mercury recovered slightly low in the matrix spike and matrix spike
duplicate at 71 and 79 percent. ' :

High Explosives Residues EPA Method 8330

Data reported by the laboratory are acceptable without additional qualification. LAS failed to run a
laboratory control sample duplicate in the soil sample analysis batch. Poor laboratory control sample
results in the water matrix were isolated and narrated by the laboratory and did not impact analysis of the
equipment blank sample.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,

IT CORPORATION

s

Mark Lyon
Project Chemist

ML:sh
Attachments

cc: P. Puissant, SNL 7578
Project File
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December 22, 1997

Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Attn: Ms. Sharissa Young

Department 6133

P.O. Box 5800, M/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results for Environmental Restoration (ER) Site 12B Samples. ARCOC 06896

Dear Ms. Young:

Data validation review of analysis results for soil samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) 06896 was completed by IT Corporation (IT) on
December 18, 1997. This letter transmits results from that review.

Six investigatory soil samples recorded on ARCOC 06896 were collected on September 2, 1997. Quality
~antrol samples also recorded included one soil trip blank sample. The samples were shipped to LAS

soratories, Las Vegas, Nevada, where analyses for volatile organic compounds (EPA Method 8260),
~cmi-volatile organic compounds (EPA Method 8270), Resource Conservation and Recovery Act (RCRA)
metals plus beryllium, and high explosives residues (EPA Method 8330) were requested. Laboratory results
were reported in the laboratory summary data package with raw data backup numbered L10445.

Data review and validation are documented in this letter and on Data Verification/Validation Level 3 - DV3
forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994. Data review observations
and any data validation qualifiers assigned are discussed by test method below.

Volatile Organic Compounds EPA Method 8260

Concentrations of 1,1,1-trichloroethane, tetrachloroethene, and toluene were detected in all of the samples at
levels slightly above or below the practical quantitation limits (PQL). The common lab contaminant acetone
was also detected in one sample. The soil trip blank (034053-004) submitted contained these same
contaminants at greater concentrations as well as eight other target compounds above and below the PQL’s.
Consequently, the samples 034048-001, 034049-001, 034050-001, 034051-001, and 034052-001 are
qualified “U” undetected for 1,1,1-trichloroethane, tetrachloroethene, and toluene. Acetone is qualified “U™
in sample 034050-0C1. ER staff are cautioned however, that the source(s) for these compounds in the
investigatory samples and the contamination in the soil trip blank are unknown, and confirmation re-
sampling may be desirable depending on the usage requirements for the data and the known site history.

13
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Ms. Sharissa Young 2 December 22, 1997

Semi-Volatile Organic Compounds EPA Method 8270 _

Sample extraction was performed within the EPA recommended holding time, however, analysis of the
extracts occurred several days past the analysis holding time. Laboratory batch quality control samples were
prepared at the same time as sample extraction and those quality control results met all acceptance criteria.
Consequently, the data are not rejected because of the holding time violations, but, with one exception, all
compound analysis results in all samples are qualified “UJ” meaning undetected with uncertainty about the
level of detection. The exception being one identification of bis(2-ethyl hexyl) phthalate in sample 034052-
002 qualified by the laboratory as estimated below the PQL with the “J” flag.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hydrocarbons, and other unidentified, but late eluting, compounds. All soil
sample TIC concentrations for acetone are qualified “U” for undetected because of similar acetone
concentrations reported in the laboratory method blank sample. The source for acetone contamination in the
samples likely originated in the laboratory.

RCRA Metals plus Beryllium

Metals analyses were performed following EPA Methods 6010 and 7471 (mercury). The lead result in
sample 034050-002 is qualified “J as an estimated value because the result of the serial dilution test
performed by the laboratory on sample 034047-002 in accordance with Method 6010 requirements exceeded
10 percent difference. Sample 034050-002 was the only lead result so qualified because that was the only

lead result greater than 50 times the instrument detection limit. All other metals results are usable without
qualification.

High Explosives Residues EPA Method 8330

Analysis results for HMX, 1,3,5-trinitrobenzene, 2,4,6-trinitrotoluene, 2-Am-4,6-DNT, 4-Am-2,6-DNT,
2,6-dinitrotoluene, and 2,4-dinitrotoluene are qualified “UJ” in all samples because of percent recoveries
slightly less than acceptance limits in the laboratory control sample. Analysis results are not rejected
because sample surrogate percent recoveries were acceptable in all samples and results for the sample matrix

spike and matrix spike duplicate met quality control criteria. All other explosives results are usable without
qualification.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,
IT CORPORATION

ok Fyrm

Mark Lyon \ pon N
Project Chemist , SANDIA NATIONAL LA3QR:T. ™
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December 18, 1997

Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Attn: Ms. Sharissa Young

Department 6133

P.O. Box 5800, MU/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results for Environmental Restoration (ER) Site 12B Samples. ARCOC 06954

Dear Ms. Young:

Data validation review of analysis results for soil samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) was completed by IT Corporation (IT) on December 16,
1997, This letter transmits results from that review,

Ten investigatory soil samples recorded on ARCOC 06954 were collected on September 10, 1997. Quality
control samples also recorded include one aqueous equipment blank sample, one aqueous trip blank, and
one soil trip blank sample. The samples were shipped to LAS Laboratories, Las Vegas, Nevada, where
analyses for volatile organic compounds (EPA Method 8260) and semi-volatile organic compounds

(EPA Method 8270) were requested. Laboratory results were reported in the laboratory summary data
package with raw data backup numbered L10504.

Data review and validation are documented in this letter and on Data Verification/Validation Level 3 - DV3
forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994,

Data review observations and any data validation qualifiers assigned are discussed by test method below.

Volatile Organic Compounds EPA Method 8260
The common laboratory contaminants of acetone and 2-butanone were consistently detected in the
investigatory soil samples at low concentrations greater than the practical quantitation limit (PQL)

(e.g., 10 to 30 micrograms per kilogram [pg/kg]). These same compounds were not detected in the aqueous
trip blank nor the laboratory method blank samples. However, the soil trip blank submitted did contain
these common laboratory contaminants at similar quantifiable concentrations, 15 other identified target
compounds at estimated concentrations less than the PQL’s, and eight unknown hydrocarbons reported as
tentatively identified compounds (TIC). Based upon the soil trip blank data, acetone, 2-butanone,
m,p-xylene, and trichloroethene concentrations in several investigatory soil samples are qualified *U” for
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undetected as listed below. However, ER staff are cautioned that the source(s) for acetone and 2-butanone
in the investigatory samples, as well as other contamination in the soil trip blank are unknown, and
confirmation re-sampling may be desirable depending on the usage requirements for the data and the known
site history. The following results qualifications were made.

Sample ID Acetone 2-Butanone | m,p-Xvlene Trichloroethene
034181-001 U
34182-001
34183-001
34184-001
34185-001
034186-001
034187-001
034214-001
034216-001

ool [a) [@n] [n} (o] [on] [en] fun
cl|cica
<

U

The qualifier “U” indicates that the result is qualified undetected because the compound concentration is less
than 5 times (10 times in the case of common laboratory contaminants of acetone and 2-butanone) that
compounds concentration in an associated blank sample.

Semi-Volatile Organic Compounds EPA Method 8270

Review of the instrument initial and continuing calibration indicated that the laboratory is using

EPA Contract Laboratory Program (CLP) acceptance criteria for the percent relative standard deviation of
calibration compound response factors and percent difference between continuing calibration response
factors versus the initial calibration average response factors. More stringent acceptance criteria for these
quality measures are found in EPA Method 8270 than EPA CLP. Consequently, the following samples are
qualified “UJ” for several compounds meaning undetected and there is uncertainty concerning the lower
limit of detection because calibration criteria failed Method 8270 criteria. Analysis results are not rejected
because CLP method criteria were met. Sample results all showed undetected. Samples 034181-002,
034182-002, 034183-002, 034184-002, 034185-002, 034186-002, 034187-002, 034214-002, 034215-002,
and 034216-002 are qualified “UJ” for 4,6-dinitro-2-methylphenol, 2,4-dinitrophenol, 4-nitrophenol,

2 4-dinitrotoluene, 4-nitroaniline, and 3,3’-dichlorobenzidiene. Sample 034218-002 is qualified “UJ” for
bis(2-chloroethyl)ether. '

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hydrocarbons, and other unidentified, but late eluting, compounds. All soil
sample TIC concentrations for acetone are qualified “U” for undetected because of similar acetone
concentrations reported in the laboratory method blank sample. The source for acetone contamination in the
samples likely originated in the laboratory.
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Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8520
with any questions.

k]

Respectfully submitted,

IT CORPORATION

M/M%;M

Mark Lyon
Project Chemist

ML:sh
Attachments

ce: P. Puissant, SNL 7578
Project File
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Project No. 301462.170.02.000

Ms. Sharissa Young
Sandia National Laboratories/New Mexico

Department 6133
P.O. Box 5800, M/S 1147
Albuquerque, New Mexico 87185-1147

Data Validation Results for Five Samples from ER Site 12B. ARCOC 06899

Dear Ms. Young:

Expedited data validation review of analysis results for five soil samples from ER Site 12B (Burn Site) was
completed by I'T Corporation (IT) on Monday, November 24, 1997. This letter transmits results from that

review.

The samples of interest were collected on September 8, 1997, and identified on Analysis Request and
Chain of Custody (ARCOC) 06899 as follows:

Sample No. - Fractions Sample Location Detail
034062-001, -002 CY12B/210/80/01-US
034061-001, -002 CY12B/210/60/01-US
034063-001, -002 CY12B/190/80/01-US
034064-001, -002 CY12B/180/60/01-US
034065-001, -002 CY12B/1706/80/01-US

Analytical results for volatile organic compounds (VOC), semivolatile organic compounds (SVOC),
explosives residues, and Resource Conservation and Recovery Act (RCRA) list metals plus beryllium were
reported by LAS Laboratories, Las Vegas, Nevada, in the document numbered L10490. The five samples
of interest are a small excerpt of those recorded on ARCOC 06899 and reported by the lab in document
L10490.

Data review and validation are documented in this letter and on Data Verification/Validation Level 3 -
DV3 forms, which are attached. Data validation followed Sandia procedures outlined in Verificarion and
Validation of Chemical and Radiochemical Dara. TOP 94-03, rev.0, July 1994.

"General Review Comments

Laboratory report L.10490 had been taken apart and placed in 3-ring binders or loose-leaf binder-clipped
stacks prior to receipt at IT. The review could not determine whether the report was complete or whether it
was intended to be a summary data package or a raw data package. Sample results certificates, exception
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reports, and quality control summaries of analytical batch, and instrument-level monitoring measures were
located, but there was very little raw or bench-level documentation in the package. Consequently,
numerous review items could not be verified against, or traced back to, original documentation.

Volatile Organic Compounds. Method 8260

Volatile organic compound analysis results are acceptable and usable as reported without qualification.
Quality control items reviewed included holding times, instrument tuning, initial and continuing
calibration verification, initial and continuing calibration blanks, method blanks, surrogate compound
recoveries, matrix spike/matrix spike duplicate, laboratory control samples, and internal standards. The
report package did not contain response factor reports nor extracted ion chromatograms for the samples.
Consequently, estimated, low-level, chloroform concentrations in the samples could not be evaluated as
possible false positives.

Semivolatile Organic Compounds. Method 8270

Verification of the reported semivolatile organic compound analysis results could not be made. Instrument
initial and continuing calibration response factor reports and summaries, extraction log, analvsis run log,
sample analysis response factor reports and exwracted ion profiles, and tentatively identified compound
(TIC) library search reports were not included in the documentation. Data validation qualifiers assigned
below are based upon the batch quality control measures and sample-specific surrogate compound
recoveries reported by the lab.

Sample analyses were completed outside of the 40-day extraction-to-analysis holding time and all target
analvte results were nondetected in all five samples. However, all batch quality control measures including
laboratory control sample, matrix spike and martrix spike duplicate, method blank, and surrogates spikes set
up at the time of sample extraction met acceptance criteria. Consequently, these data are usable and
qualified “UJ" as undetected with the quantitation limit estimated. Resampling of the locations for
seniivolatile analyses may be recommended if the data will be subject to regulatory scrutiny.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hvdrocarbons, and other unidentified, but late eluting, compounds. All TIC
concentrations for acetone are qualified “U” for undetected because of similar acetone concentrations
reported in the laboratory method blank sample. and the absence of any acetone reported in the volatile
compound sample analysis fractions. The source for acetone contamination in the samples likely
originated in the laboratory.

Additional TICs reported as unknowns and unknown hydrocarbons may be indicative of petroleum-source
contamination and a concern of the project staff. Re-sampling at the indicated locations and analysis for
extractable total petroleum hydrocarbons may be recommended depending on project requirements.

Explosives Residues, Method 8330

All analysis results are usable as reported without qualification (all results were nondetects) with the
understanding that the review process was essentially a Level II review of summary data forms.
Explosives residue analysis data could not be verified back to the laboratory bench level. The
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documentation provided for review included analysis results and surrogate compound recoveries, routine
batch quality control summaries, exception reports, and continuing calibration summary reports. There
was no documentation of initial calibration, preparation logs, analysis run logs, or sample chromatograms
provided. Precision was measured from the matrix spike duplicate analysis because the laboratory
neglected to run a duplicate control sample with the analytical batches.

RCRA List Metals + Bervilium. Methods 6010 and 7471.

Again, analysis results could not be verified back to the lab-bench level because the appropriate
documentation was not provided. Given that, the results are usable as reported without qualification
except for barium. Barium results in all five samples are qualified with “J” as estimated values, bias low,
because of slightly low recovery, less than acceptance criteria of barium in the matrix spike and matrix
spike duplicate sample.

Documentation that was not provided includes calibration summaries for both methods and instrument-run
printouts. The preparation logs and analysis run logs provided were retyped versions of the handwritten
originals and not signed by the originating laboratory staff. Initial and continuing calibration and blank
verifications were reported as summary tables that could not be verified because there were no instrument
printouts.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,

IT CORPORATION

A

Mark Lvon
Project Chemist

ML:dlr
Attachments

cc: G. Haggerty, Gram, Inc.
P. Puissant, SNL 7578
E. Morse, IT-Albuquerque
Project File ‘
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Geophysical Investigation of ER Site 12B






7.1  November 1996 Surface Geophysical Surveys Report
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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01/15/97

1.0 EXECUTIVE SUMMARY

Transglobal Environmental Geochemistry (teg) and Sandia National Laboratories (SNL)
recently performed a VaporTec passive soil gas survey at Environmental Restoration (ER) Site
12B of Sandia National Laboratories, Albuquerque, New Mexico. The purpose of the soil gas
investigation was to screen site soil gas for volatile organic compounds (VOCs) and semi-
volatile organic compounds(SVOCs) to determine the presence/absence of contaminant
occurrence in subsurface soils at this site.

Trace levels of petroleum hydrocarbons and chlorinated hydrocarbons were detected in soil gas.
The petroleum hydrocarbons ethylbenzene and toluene were detected at or below the normal
quantitation limits; xylene(s) were reported at or slightly above the quantitation limits, benzene
was not detected. No diesel range hydrocarbons were detected.

The chlorinated hydrocarbons detected include chlorobenzene, chloroform, 1,2 dichloroethane
(1,2 DCA), 1,1 dichloroethene (1,1 DCE) cis-1,2 dichloroethene (cis-1,2 DCE) trans-1,2
dichloroethene (trans-1,2 DCE), and trichloroethene (TCE). No single chlorinated species was
found at all sites where chlorinated compounds were detected nor was there a predominant
compound detected.

The locations and levels of scil gas response for the reported compounds are shown on Table
Al, Appendix A. The distributions of Total Volatile Petroleum Hydrocarbons (TPH-V) and
Total Chlorinated VOCs have been mapped. Due to the spatial continuity of detections in soil
gas, and the potential significance of the chlorinated compound occurrences along the survey
boundaries, extremely low levels of the compound occurrences were contoured. The levels
depicted by the lowest contour intervals are most likely related to a vapor plume rather than
detectable levels in subsurface soils and/or groundwater, but may be indicative of subsurface
conditions at an adjacent site. There is no evidence to indicate the presence of widespread
subsurface contamination at ER Site 12B.

Transglobal Environmental Geochemistry - Draft Report 1
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Introduction

A geophysical investigation has been conducted at Environmental
Restoration (ER) Site 12B located within the Burn Site experimental
facilities at Sandia National Laboratories {SNL), New Mexico. The
investigation included high resolution magnetic and electromagnetic
surveys. The investigation was designed to determine the location
of any burial trenches, and provide any possible characterization
of the buried waste within the trenches.

Survey activities were performed between 12 November and 22
November, 1996. The survey was successful in delineating a burial
trench at ER Site 12B. This report documents the survey activities
and presents the results.

Site Description

ER Site 12B covers approximately 2 acres located within the SNL
Burn Site facilities. ER Site 12B is centered on an arroyo which
has been filled with both waste and soil. It is bounded to the
east by a post and cable fence and to the north by experimental
facilities and a cable tray.

The northern half of the site was clear of vegetation and contained
partially buried metallic litter. The southern half of the site
contained broken terrain and was covered with vegetation. A road
traverses the southern portion of the site. The area to the south
of the rcad contained tall vegetation, a few pieces of metallic
litter, and mechanically worked piles of scil, presumably spoil
from past construction activities.

Site preparation was provided by SNL personnel prior to gecophysical
surveying. The land surface to the north of the road was cleared
of vegetation and the metallic debris that could be removed by
hand. The wvegetation to the south of the rocad was partially
cleared.

Reference Grid

A reference grid for the geophysical surveys was placed utilizing
a transit and tape. The origin for the grid (0,0) was positicned
at the southern extreme of the c¢clear area of the site,
approximately 5 ft from the post and cable fence bounding the
eastern edge. The grid was marked with wooden stakes and plastic
stemmed pin flags delineating parallel northwest-southeast
traverses separated by 5 ft. The survey grid covered an area of
1.95 acres (170 ft by 500 ft).



Geophysical Investigation
Magnetic Survey

Measurements of the total magnetic field strength were made
utilizing a Geometrics G-858 cesium wvapor magnetometer. The
magnetometer sensor was deployed approximately 3 ft above the
ground surface. Data were acquired approximately every .8 ft along
each traverse, yielding approximately 19,500 data measurements.

The magnetometer data were transferred to a personal computer for

reduction and processing. The data were reduced using the
MagMapper program (Geometrics, Inc.), and imaged using the Geosoft
Mapping and Processing System (Geoscfit Inc.). No special

processing enhancements or filters were applied to the data other
than the filtering inherent to creating a gridded image from
discrete data.

The total magnetic field data are provided in Figuré 1. The
position of the road and several experimental fixtures are noted on
the figure. Two large concentrations of buried ferrous material

are observed on Figure 1. Only a few scattered magnetic features
are observed to the south of the road.

Flectromagnetic Survey

Time domain electromagnetic data were acquired utilizing a Geonics
EM-61 high precision metal 1locator. The lack of significant
magnetic response in the extreme southern portion of the site
(south of the road) indicated that EM-61 data need be acquired only
to the north of the road. Data were acquired approximately every
.6 ft along each traverse, vyielding approximately 18,500
measurements.

The EM-61 data were transferred to a personal computer for
reduction and processing. The data were reduced using the DAT61
program (Geonics Ltd.), and then imaged using the Geoscft Mapping
and Processing System (Geoscft Inc.). No special processing
enhancements or filters were applied to the data other than . the
filtering inherent to creating a gridded image from discrete data.

The EM-61 primary channel data are presented in Figure 2, together
with the position of the rcad and the experimental fixtures. The
EM-61 data mirror the magnetic data, revealing two large

concentrations of buried metal connected by scattered buried
objects. '



Analysis

Both the magnetic and electromagnetic surveys revealed a burial
trench coincident with the drainage arroyo, with waste buried over
a length of approximately 375 f£ft. The major concentrations of
buried metal are found in the northern and southern extremes of the
trench, with scattered buried objects along the entire length.

The approximate depth of burial for selected areas and objects
(denoted as A, B, ..., Figure 2), calculated using the apparent
depth routines in DAT61 (Geonics Ltd.), are given below:

Area/Object Depth (ft)
A 2.4
B «9
& 1.3
D 1.6
E 1.4
F 2.9
G Jh
/ H 2.9

A close comparison of the EM-61 to the magnetometer data provides
some further characterization of the buried waste. The EM-61
detects all metal. The magnetic data reveals only ferrous objects.
Any area displaying a strong EM-61 response without a comparable
magnetic response can be deduced to be non-ferrous, either
aluminum, copper, lead, or possibly depleted uranium (DU).

Several areas displaying a strong EM-61 response but with no
comparable magnetic anomaly are noted in Figure 3, which presents
contours of the EM-61 data superposed on the gridded magnetic data.
Most 1likely these features (marked "?", Figure 3) are due to
aluminum or other innocuous scrap, but the possibility for DU can
not be discounted.

Both the magnetic and electromagnetic display anomalies at the
southwestern edge of the survey. The area beyond this edge of the
survey was screened with a Schonstedt magnetic locator, revealing
only a few, scattered magnetic features.

Conclusions

The geophysical investigation at ER Site 12B was successful in
delineating a 375 ft 1long burial trench with two major
concentrations of buried metal. Scattered buried objects have been
detected connecting these two concentrations. The approximate
depth of burial of selected areas/objects has been determined.
Several of the buried objects have been determined to be non-
ferrous.
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7.2 December 1996 Soil Organic Vapor Survey Report
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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01/15/97

4.0 OBJECTIVES
The purposes of the soil gas survey were to:

1. Identifv and report VOCs and SVOCs as detected in soil gas;

-2

Map the distribution of the most prevalent compound occurrences to aid in defining
potential source areas and the areal limits of potential compound occurrences; and

Provide data to aid in developing strategies for monitoring groundwater quality, and
developing future investigative studies (as applicable).

(F%)

5.0 SCOPE OF WORK

teg provided forty-two (42) VaporTec samplers for this investigation. Sampler installation and
retrieval was performed by SNL Personnel. Samplers were returned from the field and
submitted to teg’s laboratory for analysis by EPA Methods 8021 and 8015 modified for soil gas.
The analytical results were compiled onto compound distribution maps and this interpretive
report.

6.0 FIELD ACTIVITIES
6.1 Sampler installation and Retrieval

Samplers were installed on December 4, 1996 and retrieved on December 16, 1996. Samplers
were placed at 50 foot intervals on a regular grid (where applicable) throughout the area of
mvestigation. All sample locations are shown on Plate 1, Appendix C.

Samplers were installed in a shallow hole in native soils according to the field methods specified
and provided by teg. Samplers were retrieved, numbered and placed back into the separated
boxes for shipment. The boreholes were abandoned.

6.2 Sampler Exposure Time

The soil gas samplers are retrieved following a time period that has allowed for the soil gas
emanating from the subsurface environment of a survey area to equilibrate with the installed
samplers. This time integration period is determined for each soil gas survey based on time
calibration data or site conditions. Samplers reach equilibrium with soil gas during the exposure
period so that there are minimal variances in response between samples. Samplers are retrieved
in the same order in which they were installed to minimize any variations based upon sample
exposure time.

Sample exposure time for this investigation was determined by the nature of the target
compounds and site conditions, and was determined to be 12 days.

Transglobal Environmental Geochemistry - Draft Report 3
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7.0 ANALYTICAL METHODS

VaporTec passive soil gas samplers are analyzed by EPA methods modified for soil gas by
either Gas Chromatograph (GC) or Gas Chromatograph/Mass Spectrometer (GC/MS).
Samplers for this investigation were analyzed for the presence/absence of Total Petroleum
Hydrocarbons and Volatile Organics. To optimize these analyses, teg selected EPA methods
8015 and 8020 (modified) for analysis.

The sample is prepared by heating it to approximately 150°C for approximately 45 minutes. A
three cc aliquot of sample is extracted using an air tight, lockable syringe and injected directly
onto the column for analysis. The syringe is cleaned afier every sample and again at the end of
each day of analysis. Calibration allows the calculation of nanograms or micrograms of analyte.
A summary of the methods QA/QC methods is shown below.

Modified EPA Method 80135 for TPH (diesel) by GC

Instrument: Shimadzu GC-14 Gas Chromatograph

Column: 30 meter Rtx-5, thick film, 0.53 mm megabore capillary

Carrier flow: Helium at 12 mL/min

Detectors: Flame [onization Detector (FID)

Column Oven: 75° C for | min, 75° C to 225° at 25°C/min; hold at 225°C for 1 min

Modified EPA Method 8021 for Volatile Oreanics bv GC

Instrument: Shimadzu GC-14 Gas Chromatograph

Column: 30 meter Rtx-5, thick film, 0.53 mm megabore capillary

Carrier flow: Helium at 12 mL/min

Detectors: Photo lonization Detector (PID)

Column Oven: 75° C for 1 min, 75° C to 225° at 25°C/min; hold at 225°C for 1 min

Standard Preparation Neat (pure) Standard of diesel fuel is used by the laboratory to enable both
identification and quantitation. Standards are prepared in reagent grade
trichlorotrifluorofluoroethane (Freon 113).

Instrument Calibration

A calibration curve for each target component or mixture are prepared and analyzed during the
run to afford maximum correlation.

teg uses 3 and 5 point calibrations across a range of concentrations expected to be encountered
to open a run, and continuing calibrations during and after the run. Linearity of the opening
calibration must meet or exceed R=0.99 or a Relative Standard Deviation of less than 20%.
Continuing calibrations must fall within a window of 15%. teg is careful to assure that the
majority of results that are reported fall into the actual range of calibrations so that the data will
be legally defensible. Blanks are used according to regulation.

Transglobal Environmental Geochemistry - Draft Report - 4
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8.0 METHOD QA/QC
8.1 Lot Control

Before shipment to the field, the samplers are heated in an evacuated container to remove and
residual volatile organic materials that may have adhered to the charcoal during manufacturing.
Approximately 1 of every 25 samplers is tested to assure that the batch is clean prior to use in
the field.

8.2 Travel Blanks

Two samplers were provided as travel blanks. The travel blanks remained sealed and traveled
with the survey samplers from the laboratory to the field and back to the laboratory. The travel
blank samples were analyzed under the same instrument conditions as the survey collectors.
The results of the travel] blank analysis is provided on Table Al, Appendix A, and indicate that
no compounds were detected on the trave] blank samples.

8.3 Method Blanks

Method Blanks are analyzed at the start of each day and more as appropriate depending on the
measured concentrations. Typically when values exceeding the quantitation limit of any
targeted compound are encountered, additional blanks are analyzed. No values were detected in
the method blanks.

8.4 Duplicates

Duplicate samples are analyzed when inconsistent data are observed or as requested by the
client or regulatory agency. Because soil vapor duplicates can vary, teg’s nominal RPD
acceptance factor is +/- a factor of 2.

9.0 RESULTS
Analytical results are reported as nanograms {ng) of vapor (10'g grams ) for every compound.

Trace levels of petroleum hydrocarbons were detected in soil gas. The petroleum hydrocarbons
ethylbenzene and toluene were detected at or below the quantitation limits; xylene(s) were
reported at or slightly above the quantitation limits. The values detected ranged from ND (not
detected) to 2.9 ng, benzene and diesel range organics were not detected.

The chlorinated hydrocarbons detected include chlorobenzene, chloroform. 1.2 dichloroethane
(1.2 DCA), 1,1 dichloroethene (1,1 DCE) cis-1,2 dichloroethene (cis-1.2 DCE) trans-1,2
dichloroethene (trans-1,2 DCE), and trichloroethene (TCE). The values detected ranged from
ND (not detected) to 40 ng.

‘Transglobal Environmental Geochemistry - Draft Report . 5
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9.1 Presentation

The levels of soil gas response for all reported compounds are shown on Table Al, Appendix A.
The distributions of Total Volatile Petroleum Hydrocarbons (TPH-V) and Total Chlorinated
VOCs have been mapped and are shown as Plates 2 and 3, Appendix C. In order to report the
compounds detected the mass of the compounds identified, reported as nanograms (ng), were
plotted.

10.0 DISCUSSION
10.1 Use of Sail Gas Data

The passive soil gas data reflect volatile and semivolatile organics collected at a point in the
near surface. The sources of these volatile organics may be in the stratigraphic column and/or in
groundwater below the collection point. Thus, the organics can be derived from surface spills,
deposition, or migration into the deeper vadose zone, and groundwater. The soil gas survey
reveals the areal extent of contamination and is the optimum guide in identifying areas in order
to develop a vertical profile, including the probing of soil borings and monitoring wells. Soil
gas data are always semi-quantitative in that multiple sources in soil and/or groundwater cannot
be readily differentiated without supporting soil and groundwater data. The higher soil gas
responses are representative of higher concentrations in the subsurface, given that geologic
conditions are relatively consistent.

10.2 Evaluation of Soil Gas Response

Generally soil gas response levels are described as high, elevated or low relative to the entire
data set. In this investigation all response levels detected were low. Low levels are considered
by teg as unlikely to be detected in subsurface soils and/or groundwater. The soil gas response
levels detected more likely are related to vapor transport of the compounds detected. In teg's
experience, levels below 10 ng for a single compound, and levels below 100 ngs for mixtures
i.e. BTEX) do not typically represent detectable subsurface concentration levels under normal
site conditions. Normal site conditions are considered to be. sites in which soil matrices are
somewhat uniform, the depth to groundwater is less than 100 feet below the surface,
groundwater flow rates are undisturbed, and normal precipitation and temperatures occur during
sampler exposure. ‘

10.3 Map Evaluation
10.3.1 The Distribution of Total Volatile Petroleum Hydrocarbons (TPH-V)

Only low levels of TPH-V were detected in soil gas. By mapping the compound occurrences. a
potential migration pathway may have been identified in the north central portion of the site
adjacent to the building and buried discharge line. Though the levels detected do not indicate
the presence of detectable concentrations in subsurface soils. the migration of vapors in this area
may illustrate a potential migration pathway. The distribution of TPH-V is shown on Plate 2.
Appendix C.
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10.3.2 The Distribution of Total Chlorinated VOCs

The distribution of Total Chlorinated VOCs as detected in soil gas is shown on Plate 2,
Appendix C. Only three discrete sariple locations indicated the presence of chlorinated
compounds which may be at levels indicative of detectable concentrations in subsurface soils.
These samples are located in the northern portion of the survey area, and at the Background
South location. Soil gas conditions indicative of widespread subsurface contamination were not
observed, however many spatially contiguous samples indicated the presence of low levels of
chlorinated compounds. Due to the potential significance of these occurrences along the Site
boundaries, levels not normaily considered to be significant were contoured. The levels
depicted by the lowest contour intervals are most likely related to a vapor plume rather than
detectable levels in subsurface soils and/or groundwater, but may be indicative of subsurface
conditions at an adjacent site,

11.0 CONCLUSIONS

Low levels of the petroleum hydrocarbons ethylbenzene, toluene and xylene(s) were detected in
soil gas., benzene was not detected. Low levels of the chlorinated hydrocarbons chlorobenzene,
chioroform, 1,2 DCA, 1,1 DCE, cis-1,2 DCE, trans-1,2 DCE, and TCE. The chlorinated
compound cccurrences detected at Site 12B appear to be discrete and do not indicate the
presence of widespread subsurface contamination by these compounds.

The results of the soil gas investigation indicate that only limited, discrete occurrences of
potential contaminants are present in the subsurface at ER Site 12B.

Because soil gas emanation rates are site and chemical specific, the environmental significance
of the soil gas response values must be determined relative to compound concentrations in
subsurface soil and/or groundwater. Changes in soil gas response in orders of magnitude may
be used to plan future investigative studies, and to aid in characterizing the behavior (migration,
attenuation) of the chemicals in the subsurface. Passive soil gas methods by their very nature
collect a cumulative sample and are therefore extremely sensitive and often detect compounds in
the low part per billion (ppb) range; therefore areas depicted as background by the VaporTec
passive soil gas method generallv do not represent environmentally significant contaminant
levels in the subsurface,

030rig/01.13.97
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Gamma Spectroscopy Results
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******************************i****i*i********i***t*********************

Sandia National Laboratories *
Radiztion Protection Sample Diagnostics Program [881 Laboratory] *
8-20-97 71:12:28 PM *

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

*
Anzlyzed by Reviewed by: éé%' &; *
***************i** ****** ************************ **** ** ***t*i*****
'ustomer M.MITCEELL/MAC (6685/SMO)
‘ustomer Sample ID 033687-003
&b Sample ID 70146501

-ample Description MARINELLI SOLID SAMPLE

‘ample Quantity : 839.000 gram
;;mpln Date/Time : 8-1%-8%7 8:28:00 AM
.cquire Start Date/Time : 8-20-S7 11:29:41 AM
‘““ector Nzme LaB01
llapsed Live/Rezl Time 6000 / 6002 seconds
‘cmments:
R r A2 S22 L2222 A3 XXX R EEELSEELILRIL SR RS S AL SRS S L RS LR LS L S X R TR R
\kpaé“*'
Nuclide Activity 2-sicma MDA
Name (pCi/gram) Errcr (pCi/gram)
U-238 Not Detected  --=-vew-- 1.51E+00
H-234- 1.€0E+00 5.33E-01 4. 81E-01
RA-226 Not Detscted  --------- 5.58E-01
£ER-214 .7.725-01 1.332-01 4,.81E-02
=I-214 7.€22-01 1.E22-01 4_.83E-02
TH-232 B.€22-01 2.21=5-01 1.9EE-01
RA-228 8.6ZE-01 1.08E+0C 1.42E-01
AC-Z228 7.¢12-01 1.832-01 £.572-02
TE-228 7.57=Z-01 4 ELE-Q1L 4 30E-01
Fa-224 7.352-01 2.83E-01 7.01E-02
E5-212 7.20E-01 1.20z-01 3.55=-02
1-212 €.27E-01 4 Ee=-01 2.312-01
TL-208 6.0cz-01 1.3%2-01 €.972-02
U-235 B.4S=-02 1.08=-01 1.3BE-01
TE-231 Not Detscted  --------- €.24E+00
rFR-231 Not Detscred  --------- 1.35z2+00
TH-Z227 Not Detected @ --------- 3.44E-01
RL-223 Not Det=cted  --------- 1.408-01
EN-219 Not Detscted @ --------- 4 03E-01
F2-211 Not Detected - --------- 8.21E-01
TL-207 Not Detected @ --------- 1.46E+01
LM-247] Not Detescted @ --=c-ca-- 1.845-01
sJ-239 Not Detected --------- 3.43E+02 (’
ND-237 Se=os T T 2.07E-01 Al /&:44
CA-233 Not Detected  --------- 5.49E-02 /11/57
TH-229 Not Detescted  --------- 1.9BE-01



rsummzry Report] - Sample ID: : 70146501

juclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
15-108m Not Detected  -~-------- 4 .26E-02
13-110m - Not Detected @ -~--------. 4 ,47E-02
32-133 Not Detected  --------- 5.46E-02
2.7 Not Detected @ ~-c-c-cwe-- 2.47E-01
3T7-207 Not Detected @ +«-------- 3.01E-02
’D-109 Not Detected @ --------- 9.37E-01
’D-115 Not Detected @ -=-=n---- 9.26E-02
JE-139 Not Detected  ----cee-e- 2.57E-02
JE-141 . Not Deteckted @ --------- 4 S2E-02
JE-124 Not Detected - --------- 1.83E-01
>0-5¢ Not Detected @ ~=-cac---- 3.69E-02
0-57 Not Detected @ «-----aa- 2.36E-02
Z0-58 Not Detected - --------- . 3.27E-02
20-€0 Not Detected W --------- 3.73E-02
CR-51 Not Detected @ ---ce---- 2.24E-01
75-134 Not Detected -----c--- 4 .68E-02
28-137 1.41E-01 5.22E-02 2.47E-02
ZU-1582 Not Detected @ ---ca---- 7.09E-02
zJ-154 Not Detected  --------. 1.88E-01
TU-1E5 Not Detected  ----c----- 1.0%E-01
T=-5¢8 Not Detected @ -==-cen---- 7.1E8E-02
ZD-1:3 Not Detected @ ~-cc--=n- g€,.08E-02
2G-203 Not Detected @ -~ee-c---- 3.01E-02
T-131 Not Detected @ ----c---n- 3.14E8-02
IR-1¢2 Not Detected @ -----c-.-- 2.65E-02
{-40 1.26E+01 2.11+00 3.08E-01
viN-52 Not Detected @ ---c----- 3.75E-02
W-52 Not Detected @ =--c-c----- 3.68E-02
M-S Not Detected --------- 1,22E-01
N2-22 Nct Detected ™ --=---=----. 4.,24E-02
NA-22 Neot Detected W ---«----- 1.22E-01
N2-958 Not Detected @ --------- 1.82E-01
ND-147 Not Detected @ --------- 2.16E-Q1
NI-87 Not Detected  ----c---. ¢.1i2E-02
°2-210 Not Detected @ ~--c----- 7.55E+0Q00
X7J-103 Not Detected @ --------- 2.G8E-02
xU-105 Not Detected  ~---c---- 2.752-01
32-122 Not Detected @ ----c---- 5.31E-G2
I=-124 Not Detected W --eve-n-- 3.162-02
S3-12Z Not Detected @ ---------. 8.B9E-(02
SN-113 Not Detected @ --------- 21.77=-02
IR-85 Not Detected:  --------. 3.79E-02
TA-1E2 Not Detected @ --------- 1.74E-01
TA-1B83 Not Detected @ --------- “1.83E-01
T7T-88m Not Detected @ ----n---- 5.41E-01
TL-Z201 Nct Detected  ---u-ec--- 1.35E-01
£2-133 Not Detected @ ----=----- 5.53E-02
Y-88 Not Detected — .--------- 2.4B8E-02
ZIN-65 Not Detected @ ~eac-e---- 1.17E-01
ZR-C¢5 Not Detected @ --------- 6.04E-Q2



P Y L a2 s L Ty e L L2 XS 2 X2 YRS S L2282 22 222222 A AL RS SR 2222

Sandia Nationzl Laboratories *
Radiztion Protection Sample Diagnostics Program (881 Laboratory] *
8-20-97 ~2:57:42 PM *
YIS 22522222 222X TR RIS ALL IS SRS LSRR SRS SRS * % *f*************
y *
Analyzed by: 5 ZI/i7 Reviewed by: g Jﬁ{ ' *
thkkdththkhkddkdkkkd I R R R R e AR E A SR 2222222220 8 E A RS2 A R R L2 T XTI
ustomer : M.MITCEELL/MAC (6685/SMO)
ustomer Sample ID : 033668-003 .
zb Sample ID : 70146502

ample Description MARINELLI SOLID SAMPLE
ample Quantity 780.000 gram

ample Date/Time : 8-19-97 8:30:00 &M
cgquire Start Date/Time 8-20-97 1:15:00 PM
stector Name LZBO1

Yepsed Live/Real Time 6000 / 6002 seconds

cmments:
[ TR I T XS T E LRI T LT L EEEEEF LTS S L LI EL LSS LIEILELLETISLTEL LSS LA AL E L E LS R F X & X T X T L
Nuclice Activity 2-siama MDA
Name (pCi/gram) Error (pCi/gram)
G-228 1.47E+00 1.1EE+00 1.74E+C0
TH-234 1.74E+00 5.5¢-01 4 .66E-01
RL-22¢ 2.372+00 7.782-01 6.13E-01
PE-214 ¢.03E-01 1.€635-01 5.01E-02
BI-214 §.42E-01 1.7iE-01 4.83E702
T=E-232 7.27E-01 3.7€E-01 2,07E-01
RA-228 6.38E-01 2.11E-01 1.64E-01
aAC-228% 7.23E-01 1.69%-01 8.86E-02
TH-22E8 E.18E-01 3.30E-01 4 45E-01
RA-224 6.97E-01 2.88E-01 6.45E-02
P3-212 7.43E-01 1.27£-01 3.86E-02
51-212 7.867E-01 3.832-01 2.01E-01
TL-20¢& 7.04E-Q1 1.80E-01 7.30E-02
U-235 1.58E-01 1.5¢=-01 2.1E8E-01
TE-223 Not Detected @ --------- 8.99E+00
PR-23% Not Detected @ -----v-n- 1.40E+00
TE-227 Not Detected  -----=--- 3.65E-01
xA-223 Not Detected @ ---+----- 1.53E-01
RN-21¢ Not Detected @ ---+------ £,.1%E-01
BER-211 Not Detected @ --+=--=--u- 9.41E-01
TL-207 Not Detected”  --------- 1.58E+01
AM-241 Not Detected  -----c--- 1.94E-01
PU-23% Not Detected @ --------- 3.63E+02 .
NP-237 S e 2.37E-01ﬂ/°7f_‘(}"7‘:'7:(
PA-233 Not Detected @ ----+v--- 5.85E-02 .

TH-229 Not Detected @ --=------- 2.03E-01



[Summsry Report]

- Sample ID:

: 70146502

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-10Em Not Detected @ -=------- 4 . 50E-02
RG-110m Not Detected @ =---------. 4.42E-02
EA-133 Not Detected @ --------- 5.B2E-02
EE-7 Not Detected @ --------- 2.63E-01
BI-207 Not Detected @ -c---nnmee- 3.07E-02
CD-10¢ Not Detected --v-c---- 9.76E-01
CD-115 Not Detected = +c--c----- ©.66E-02
CeE-139 Not Detected  --------- 2.64E-02
CE-141 Not Detected @ -ec------ 4,76E-02
CE-144 Not Detected @ --------- 1.92E-01
CO-56 Not Detected @ --------- 3.85E-02
§80-57 Not Detected @ --------- 2.50E-02
CO-58 Not Detected @ --=------- 3.58E-02
CO-60 Not Detected ----¢---- 4 (02E-02
CR-E1 Sl S e
C&-1234 Not Detected @ --------- 4 _.83E-02
CS-137 1.128-01 3.54E-02 2.70E-02
EU-152 Not Detected @ --------- 7.46E-02
EU-1582 Not Detected cebteeae-- 2.05E-01
TU-183 Not Detected @ ---+v----- 1.14E-01
FE-8% Not Detected @ --------- 7.84E-02
GD-153 Not Detected @ ----vc---- 8.34E-02
EG-202 Not Detected  --------- 3.16E-02
I-131 Not Detecred @ --------- 3.20E-02
IR-1¢2 Not Detected  -----v--- 2.71E-02
K-40 1.282+01 2.50E+00 3.4%E-01
MN.52 Not Detected -+«------- 4,17E-02
MN-E& Not Detscted @ --------- 3.88E-02
MD-c3 Not Detected @ --------- 3.56E-01
N2-22 Not Detected @ --------- 4 ,68E-02
NA-22 Not Detected @ --------- 1.42E-01
N=-¢= Not Detected @ ----=----- 1.96E-01
No-14 Not Detected @ ---«-c--- 2.22E-01
NI-&57 Not Detected @ --------- €.65E-02
C=-Z3i0 Not Detected @ --------- 8.02E+00
RU-2103 Not Detected @ -------+-- 3.10E-02
=U-10€ Not Detecred ™ --------- 2.8€E-01
£5-122 Not Detected @ --------- 5.6CE-02
£€2-122 Not Detecred @ --------- 3.08E-02
g€r-12% Not Detscted  «c«--w---- 8.7%E-02
EN-113 Not Detected @ --------- 4.01E-02
SR-85 Not Detected:  ----=---- 3.92E-02
TA-182 Not Detected @ -=-------- 1.68E-01
TA-1E3 ~ Not Detected  --------- 1.54E-01
TC-9¢tm Not Detected @ -----w--. 6.82E-01
TL-2C1 Not Detected @ --------- 1.44E-01
XE-133 Not Detected = --------- 1.43E-01
Y-88 Not Detected @ --------- 3.40E-02
ZN-65 Not Detected @ --r=s-v--- 1.18E-01
ZR-85 Not Detected @ --------- 6.0%E-02

YR EPVES XY 5
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r********i********t*************************i********t**i******t*******i*

: Sandia National Laboratories *

¢ Radiation Protection Sample Diagnostics Program [881 Laboratory] *

’ 8-20-97 :48:57 PM *

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

¢ *

+ Enalyzed by { / Reviewed by: *
****** *%

rhkkhkhkkikrhk kAt khr i

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

Justcomer . M.MITCEELL/MAC (6685/SMO)
ustcmer Szmple TID : 033665-002

sab Sample ID : 70146503

Sample Description : MARINELLI SOLID SAMPLE
lample Quantity : 790.000 gram

3ample Date/Time : B-19-87 B:40:00 &M
lcculre Start Date/Time : 8-20-%7 3:00:09 PM
>étector Name : LaB0O1

Ilkpsed Live/Real Time : 6000 / 6002 seconds

-
-omments:
2 E XX XS R E AT S L ZRELS RS R AS S LRSS S AR SRR AR SRS AR RS d R RS SRR LS SR YT LR

Nuclide Activity 2-sicma MDA
Narme (pCi/cram) Errer {pCi/grzm)
U-236 1.82E+00 1.31£2+00 1.€1E+00
TH-234 2.36E+00 5.Ec=-01 4 5¢E-01
RA-22% 2.22E+Q00 6.21E-01 E.28E-01
BP2-21<¢ g.3EE-01 1.£2Z-01 £ . 64%-02
BI-zi4 7.60E-01 1.422-01 £.24E-02
TE-232 S.82E-01 3.30E-01 2.0€6E-01
RA-Z2E 5.54E-01 1.812-01 1.70E-01
RC-228 6.18E-01 1.68=2-01 c.8gEg-02
TE-228 3.65E-01 6.102-01 3.25E-01
RA-ZZ4 €.83E-01 3.13z-01 E.37E-02
PE-212 €.67E-01 1.13=-01 3.70E-02
BI-212 £€.52E-01 3.83=-01 2,17E-01
TL-208 5.93E-01 1.38=-01 7.3%E-02
U-233 Nct Detected  --------- 2.07E-01
TE-Z23% Not Detected  --------- E.6Q0E+00
S2-233 Not Detected @ ----«---- 1.382+00
T=E-227 Not Detected @ -«------- 3.432-01
TA-222 Not Detected @ --------- 1.45=2-02
RN-210 Nct Detscted  --------- 4 1£2-C1
£2-211 Not Detected @ --~------ €.38E-01
TL-207 Not Detected - --------- 1.51E+01
AM-243 Not Detected @ -«--+---- 1.90E-01
BU-23¢ Not Detected  --------- 3.43E402  _J 7, u{
N2-237 SZES—5= Tsoo oo 2. '43:. graft At
PA-233 Not Detected --------- 5.78E-02
=-22¢ Not Detected --------- 1.83E-01

£l



[Surmary Report] - Sample ID: : 70146503

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
2AG-10€Em Not Detected @ ---=-=---- 4,.19E-02
AG-110m Not Detected @ ----=-=---- 4. .06E-02
BR-133 Not Detected ----=-=---- 5.48E-02
EE-7 Not Detected @ ----=e--- 2.41E-01
BI-Z207 Not Detected @ --------- 3.07E-02
CD-10% Not Detected @ ---c=e---- 9.54E-0Q1
Ch-115 Not Detected  -vceca---- 6.33E-02
CE-138 Not Detected  © +~----a--- 2.63E-02
CE-141 Not Detected @ ~----e--c-- 4 _.55E-02
CE-1é4 Not Detected  --=--wv---- 1.90E-0%
£ Not Detected @ -+«---=c-- 3.60E-02
Not Detected @ ~-=------- 2.40E-02
Ncot Detected  --------- 3.44E-02
Not Detected @ ---c-=-=--- 3.7SE-02
Not Detected @ -+--===~-- 2.23E-01
Not Detected @ --------- 4 ,71E-02
7 8.74E-02 4,22E-02 2.19E-02
iz2 Not Detected @ ----vec--- 7.15E-02
iz< Not Detected @ --+------- 1.92E-01
its Not Detected --------- 1.09E-01
j Not Detected = -=-=-=--- 7.70E-02
Nct Detscted @ --------- 7.88E-02
Net Detected ™ ---e----- 3.03E-Q2
Not Detected «-------- 3.07E-02
Not Detected  =--------- 2.66E-02
1.18E+01 2.00E+00 2.76E-01
g2 Ngt Detected  -me------ 4 ,03E-02
=P Noct Detscred ™ ---=--=--- 3.38E-C2
ce Not Detected @ ---=------ 3.54E-Q1
z2 Not Detected  -=vw--ene- 4 . 37E-QC2
24 Not Dstected @ ~---=~---- 1.36E-01
¢S Not Detected @ --------- 1.88E-01
127 Not Detected --=--w---- 2.16E-01
£7 Net Detscted  ~--ee--m-- 1.03E-01
20 Not Detscted @ --------- 7.86+00
iC3 Nct -Dstected  --------.- 2.9%E-QzZ
iCs Not Detected - ----w-=--- 2.%4E-Q1
=-122 Not Detected @ -=--e-aa- 5.61E-Q2
S2-122 Not Detected = -----ce--- 3.08E-02
EB-12% Not Detected @ --------- 8.80E-C2
N-113 Neot Detected <-------- 2.60E-02
-E3 Not Detected:  «--=-c--- 31,71E-02
=182 Not Detected @ --------- 1.73E-01
-183 Not Detected @ -----=--- 1.%1E-01
Not Detected @ =~--c-e--- 7.87E-01
Not Detscced ™ -----=---- 1.42E-01
Not Detected  -~-ne-=n-. 1.41E-01
Not Detected @ =-=ce----- 2.96E-02
Not Detected @ --=------- 1.17E:Q1
Not Detected W --e-n-an- §5.94E-02



Y 2222222 L 12222222 2222222323222 22 2 222X 2RSS 22822020 ntntd Rty

: Sandia National Laboratories *
d Radiation Protection Sample Diagnostics Program [881 Laboratory] *
’ ' 8-20-97 .6:36:10 FM *

2212222222 XY F R XS 22 AR TR ILSZIS S S S S 2SS S A0SR RS S S L 2

< . i * .
* Analyzed by: {Z, 59 Reviewed by: %@bl "ﬂ/ *
ckk Ak bbbk AT bpra e d b AT x *******?*************** (XS R LSS R A e RE Rl XX XTI
ustomer : M.MITCEELL/MAC (6685/8SMO)
lustomer Sample ID : 033670-003

.&b Sample ID 70146504

X

MARINELLI SOLID SAMPLE

jample Description
843.000 gram

jample Quantity

e s Ba A

jample Date/Time - 8-19-97 8:50:00 AM
icqguire Start Date/Time 8-20-87  4:51:57 PM
J>etector Name : LABO1

1lepsed Live/Rezl Time 6000 / 6002 seconds

—omments:
rkkkkktkkkkkk b btk hkrkhkkkk kb k kbbb khh kT bk h ok kkh kb kb ok dhkdk ok k kb ddkhkhk ok bk k%

Nuclide Activity 2-sigma MDA
Nzme {pCi/cram) Error (pCi/gram)
U-238 Not Detectgd  -=-=---a--- 1.48E+00
TH-234 1.7SE+00 4.,772-01 4.41E-01
Rn-22§ 2.30E+Q0 9.02=2-01 5.43E-01
Ez-214 g.33E-01 1.40E-01 4 ,64E-Q2
EI-21¢ 7.€3E-01 1.23E-01 4 45E-Q02
TH-232 5.7¢E-01 3,.32E-01 1.88E-01
RA-228 £€.21E-01 2.062-01 1.47E-01
EC-22E €.52E-01 2.04E-01 ¢.33E-02
T=-228 S.7¢=z-01 3.242-01 4 27E-01
=Rr-224 5.4%E-01 3.50E-01 8.17E-02
F=-212 £.00=z-01 1.10E-Q1 3.6BE-02
BET-212 §.¢65E-01 4.48E-01 3.26E-01
TL-208 5.€e0=-01 1.326E-01 6.65E-02
U-235 Not Detzcted @ c-v--ec-- 1.S7E-01
TE-Z232 Not Detected @ ----=----- £.40E+00
rr-231 Not Detacred  «-------- 1.31E+00
TE-227 Not Detscted @ --------- 3.18E-01
RA-223 Neot Detected  --------- 1.42E-01
RN-21¢ Not Det=scted @ --------- 3.9B8E-01
ER-211 Not Detected ™ --------- 8.88E-01
TL-207 Not Detected  ---«c----- 1.37E+01
EM-241 Not Detected @ ----=---- 1.73E-01 7
BU-239 Not Detscted @ --------- 3.28E+02 '——-fjhf
NZ-237 ERE Y e O, P 2.038-01 T At
DA-233 Nct Detected @ --------- £.36E-02
2-229 Not Detected = -+v----+-- 1.86E-01



[Suﬁmary Report} - Sample ID: ¢ 70146504

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.82E-02
LZ-110m. Not Detected @ --------- 4 _18E-02
3A-133 Net Detected  --------- 5.26E-02
3E-7 Not Detected @ -+-=---v-- 2.3%9E-01
3I-207 Not Detected @ ----c---- 2.90E-02
TD-109% Not Detected @ --------- 8.50E-01
ZD-115 Not Detected @ --------- 8.58E-02
ZE-139 Not Detected  ~-n--e--- 2.43E-02
ZE-141 Not Detected @ --------- 4 40E-02
CE-144 - Not Detected @ --------- 1.83E-01
Z0-56 Not Detected @ --------- 3.21E-02
9-57 Not Detected @ --=-2c---- 2.28E-02
Z0-58 Not Detected  -----c---- 3.23E-02
20-60 Not Detected  --------- 3.59E-02
ZR-51 Not Detected @ «v=eec-ea=- 2.22E-01
28-134 Nct Detected @ -e-ca---- 4,.448-0Q2
28-137 1.27E-01 1.462-01 2.09E-02
ZU-152 Not Detected  -~-=-----. 6.91E-02
zU-154 Not Detected @ ~vvc-v---- 1.80E-01
=U-135 Nct Detected --------- 1.04E-01
FE-59 Not Detected @ --=------ 6.83E-02
zD-152 Nct Detected  -=-ce----- 7.75E-02
3IG-203 Not Detected ™ --=---e--- 2.84E-02
I-131 Kct Detectzd ----ve--n 3.01E-02
IR-192 Not Detected @ ~-----=--- 2.58E-02
L-40 1.10E+01 1.78=Z+00 3.2BE-Q1
MN-52 Not Detscted = --------- 3.70E-02
N-54 Nct Detected --------- 3.31E-02
v0-S9 Nct Detescted @ -«------- 1.27E-01
VA-Z22 Not Detectsd  -----e--- 4 13E-02
NA-24 Nctc Detected  ~----e--- 1.47E-01
{2-G5 Not Detected  ---c----- 1.752-01
D-147 Not Detscted @ -----v--- 2.02E-01
vI-E7 Nct Detscted @ -=-------- §.39E-02
2B-210 Nct Detscted  -ec-e-e---. 7.14E+00
TU-103 Nct Detected = ---------. 2.99E-02
<U-1C6 Not Detected  --------. 2.55E-01
3IB-122 Nct Detected  --------. 5.13E-0Q2
3IB-124 Nct Detscted  --------- 2.E89E-02
38-12°% Not Detected @ --------- 8.34E-02
SN-113 Not Detected @ --------- 3.69E-02
3R-85 Not Detected.  e---e-e-- 31.63E-02
TA-1E82 Not Detected @ --------- 1.60E-D01
TA-183 Not Detected @ --------- 1.76E-D1
2C-S¢%m Not Detected @ =----+---- 9.15E-01
JL-201 Not Detected = -=-w----. 1.3%E-01
{E-133 Not Detected @ -=-------. 1.40E-01
7-88 Not Detected @ =--------- 2.95E-02
IN-E5 Not Detacted @ -vc------ 1.08E-01
IR-S5 Not Detected @ --------- 5.52E-02



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

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program (881 Laboratoryl *
8-20-97 8:22:54 PM *

Thkkhkkdkkrt bbbk rdhhdhdrhk bk hkdddbkhk bbb bbb hbhkddddrrdbddbrrdbrdtrrcxs

. 1 *
f’ / J Reviewed by: 4 81;['@/ *
EL R XX x % ********i*************** dThktdkhkhkdrkhkbthkrdk
istomer : M.MITCHELL/MAC (&685/SMO)
2stomer Sample ID + 033671-003
zb Sample ID 70146505

MARINELLI SOLID SAMPLE

Rnalyzed by:
IS 2222222022 22

zmple Description

ample Quantity : 773.000 gram
~-mle Date/Time : 8-19-97 8:55:00 AM
zcuire Start Date/Time : 8-20-97 £:38:44 PM
stactor Name : LARQ1
i¥nsed Live/Real Time 6000 / 6002 seconds
orments:
I E RS X LSS RS R E SR L EE LSS RS AL R LSS R A A A SRR R A SR A SRR LR X R T AEE R R EE L EE R X TR T EE PP
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
--238 2.74E+00 1.35E+00 1.68E«00
TH-234 2.81E+00 6.85E-01 4 56E-01
R3a-226 2.15E+00 6.10E-01 S5.45E-01
PE-214 7.36E-01 1.36E-01 2 ,72E-02
=I-214 7.38E-01 1.42E-01 5.17E-Q2
T=E-232 £.18E-01 3.36E-0Q01 2.03E-01
z2-228 5.93E-01 2.3%9E-01 1.60E-01
AC-228 £.3cE-01 1.64E-01 ©.60E-C2
T=-228 5.22ZE-01 5.05E-01 4 .¢7E-02
Rn-222 6.07E-01 2.59E-01 7.89E-02
22-212 5.47E-01 9.73E-02 1.58E-02
2T-212 6.13-01 3.93E-01 1,.21E-01
208 4.77E-01 2.94E-01 £§.76E-02
U-235 2.43E-01 1.4%E-01 2.08E-01
THE-231 Not Detected  ----=----- E.41E+00
FR-231 Not Detected @ ----==-c-- 1.324E+G0C
T=-227 Not Detected @ --=------ 3.24E-(C1
2-223 Not Detected @ ~-c=v---- 1.44E-01
EN-218 Not Detected  --ec-cc--- 3.80E-01
p=.211 Not Detected @ --------- B.B6E-02
-207 Not Detected:  -+--re-x- 1.33E+01
Av.-241 Not Detected @ --------- 1.88E-C1 4(
FU-236 Not DEtected --------- 3.34E+(2
NT-237 N -t 2.13E-0144 ¢ 4’//“‘77’
DA-233 Not Detected  --------- 5.50E-02 | J’/z:/w
TE-229 Not Detected W --+=--=--- 1.94E-01 -



(Summary Report] - Sample ID: : 70146505

Nuclide Activity 2-sicma MDA

Name (pCi/gram) Error (pCi/gram)
AGC-108m Not Detected @ --------- 4.03E-02
AC-110m Not Detected cmesseann 2,09E-C2
SA-133 Not Detected = --------- 5.28BE-02
BEE-7 Not Detecred @ --------- 2.54E-01
8I-207 Not Detected @ --------- 2.99E-02
CD-2109 Not Detected @ «--cc---- 9.25E-01
CD-115 Not Detected  --------- 9.65E-02
CE-139 Not Detected @ -----=--- 2.52E-02
CE-141 Not Detected  --------- 4 . 57E-02
CE-144 Not Detected  ---=ew--- 1.85E-01
CO-56 Not Detected  --------- 3.758E-02
CO-57 Not Detected @ --------- 2.30E-02
CC-58 Not Detected @ «=-«--=---- 3.30E-G2
CO-60 Not Detected  --------- 3.77E-(2
CR-51 Not Detscted  --------- 2.258E-01
CS-134 Not Detected  --------- 4 . 63E-G2
CS-137 1.01E-01 3.4¢5E-02 2.46E-02
EU-152 Not Detscted  -----=---- 6.BSE-02
EU-154 Not Detsagcted @ -------=- 1.87E-01
EU-155 Not Detected -~rc------ 1.09E-01
FE-58 Not Detected = --------- 7.35E-02
GD-1583 Not Detected @ ---=--==--- 7.84E-(C2
EG-203 Not Detected = --------- 32.03E-G2
I-131 Not Detsected  ---=------ 3.19E-C2
IR-192 Not Detec¢ted  ~+s-emev-- 2.57E-02
X-40 9.8E8Z+00 1.6424+00 3,10E-02
MN-52 Not Detected @ --------- 3.82E-02
MN-54 Not Detected  ---=-=---- 3.48E-02
MO-0¢ Not Detsected  -+---e--- 3.48E-01
NA-22 Not Detscted - --------- 4 11E-Q2
NA-24 Not Detected — --------- 1.63E-02
NZ-85 Not Detscted @ --------- 1.81E-0:3
ND-147 Not Detected  --ecec---- 2.33E-01
NI-&7 Not Detected  --------- 1.04E-CL
£23-210 Neot Detected  ~-------- 7.47E+400
rU-103 Not Detected — --------- 2.88E-02
RU-106 Not Detected - --------- 2.891E-01
gm-122 Not Detected @ --------- 5.87E-02
c=-12¢ Not Detected  --------- 3.03E-¢C2
CE-125 Nct Detegted --------- 8§.21E-02
EN-113 Not Detscted  --------- 3.59E-C2
Sk-85 Not Detscted @ --------- 3.74E-02
TR-182 Not Detscted @ --+ce-vc--- 1.67E-01
TR-183 Not Detescted  --------- 1.94E-01
TC-%o9m Not Detected ™ --------- 1.16E+00
TL-201 Not Detected  --------- 1.43E-01
XE-133 Not Detected @ --------- 1.44E-01
Y-B88 Not Detected @ --------- 3.07E-02
ZN-65 Not Detectad @ -----~-.v-- 1.12E-01
ZR-S5 Not Detected  -+------- 5.80E-C2



R E e I T 2 2 RS SRS IZ SRS LSS L2484 SR 22 X2 XX S A2 2 AR n st T 2

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory) *
8-20-97 10:09:33 PM *

Y T e 22222 A R 222222 222222222222 X2 R AR dl ettt bttt s 2

57 Reviewed by: Jéi?tﬂ{ﬁ} :

S/
*i*****/ ******:k**********i************************

Enalyzed by:

B 222223

istomer : M.MITCHELL/MAC (6685/SMO)
.stomer Sample ID : 033672-003
2 Sample ID + 70146506

MARINELLI SOLID SAMPLE

zmple Description
882.000 gram

zmple Quantity
zmple Date/Time 8-19-97 9:05:00 AM
squire Start Date/Time 8-20-97 £:25:25 PM
—tector Name : LARBO1

“epsed Live/Real Time : €000 / £002 seconds

(IR L Y Y]

omments:
IR X XEFSLT RIS SLALSIS LA RS RSS2SRl sl il il ERt iRl R X LT EY

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
F-238 Not Detected @ -=-------- 1.73E+00
TE-234 2.11E+00 5.36E-01 4. 3%E-01
2-22€ 7.2%E-01 7.4%E-01 5.17-01
r=-214 £.24E-01 1.372-01 4 TCSE-Q2
=21-214 7.20E-01 1.48=2-01 4, 1_~ 02
T=-232 5.58E-01 3.10=-01 1.80:-01
X%-228 £.58z-01 2.23E-C1 1.40E-01
AC-228 €.35E-01 1.56=-Ca 8.3E82-02
TZ-228 3.62E-01 2.5E8=-C1l 4,625-01
2-224 6.50E-01 2.8CE-01 7.38E-02
£2-212 5.68E-01 1.03E-01 3.4€E-02
2I.212 6.66E-01 3.02E-01 2.91E-01
-L-208 £.45E-01 1.42%-01 €.4€E-02
3-23% 7.40E- 02 8.E2E-02 1.112-01
T=-231 Not Detected @ -~=--=c---- 8.30=+00
z2-231 Not D=;ec;=a --------- 1.30=2+00
Tx-227 Not Detected ceemem~ 3,.12E-01
~2-2213 Nect Detected  --------- 1.40E-01
SN-213 Not Detected @ --------- 3.€CE-Q01
F=-211 Not Detected = --------- 8.48E-01
T.-207 Not Detected: - -==--s--- 1.355+01
M. 247 Not Detected @ -~------.- 1.742-01 . /
sU-239 Not Detected e —meeeo. 3.20E+02 Fe A b
i3-227 S-Sizos e 1.955-01/’07;&/“"' &  fut52
A-233 Not Detected @ --------- 5.23E-02 5

H-229 Not Detected  --------- 1.83E-01 .



[Summzry Report}]} - Sample ID:  : 70

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-10E8m Not Detected @ --------- 3.74E-02
22-110m Not Detected @ ~~-=----- 3.80E-02
BA-133 Not Detected  --vcec---- 5.20E-02
=E-7 Not Detected @ --------- 2.41E-01
=I-207 Not Detected @ --------- 2.63E-02
CDh-10¢ Not Detected ~--=------ B.74E-01
CDh-115 Not Detected @ ---+----- 9.08E-02
CE-138 Not Detected = --=--==---- 2.43E-02
CE-141 Not Detected @ --------- 4,.30E-02
C=-144 S R et s.elE-ozﬁkJrngﬂZZZié
CC-56 Not Detected @ --------- 3.28E-02
cC-57 Not Detected @ =--ccac--- 2.16E-02
CO-58 Not Detected @ ----=----- 3.14E-02
CC-60 Not Detected @ --------- 3.38BE-02
CrR-51 Not Detected @ --c-eaa-- 2.158E-01
CS5-134 Not Detected @ --------- &4 _35E-02
Cg8-137 B.79E-02 4,.30E-02 2.£7E-02
EU-152 Not Detected @ --------- €.51E-02
=U-1E< Not Detected  --------- 1.74E-01
TU-18: Not Detected @ --------- 1.01E-01
rz-5¢ Not Detected @ --------- 7.03E-02
ED-1E:3 Not Detected @ --------- 7.81E-0G2
=3-20% Not Detected  =-c---=csn 2.76E-Q2
I-131 Not Detected  --------- 1.02E-02
IR-1%2 Not Dstected @ --------- 2.45E-02
X-40 1.07E+0Q1 1.712+00 2.78E-01
MN-52 Net Detected  -wcevce--- 2.€2E-02
MN-E& Not Detected @ --=------- 3.3%E-02
M)-c8 Not Destected @ --------- 3.31E-01
NA-22 Not Detected @ ---wcac-- 2.83E-02
NA-Z2 Not Detected @ ~-v-v---- 1_€BE-01
N=-&¢ Not Detected @ --------- 1.7SE-01
D127 Not Detected @ --«-=----. 2.14E-01
NI-E7 Not Detected @ --------- 1.00E-01
r=-219 Not Detected @ --------- €.B4E=00
=U-103 Not Detected @ --------. 2.E0E-02
=C-106 Not Detected @ «-c--+---- 2.€0E-01
S2-122 Not Detected @ +-------- 5.01E-02
£=-124 Not Detected --------- 2.84E-02
£2-12¢ Not Detected @ --------- £.12E-02
SN-113 Not Detected @ --------- 3.48E-02
SR-ES Not Detected.  --------- 3.46E-02
TR-182 Not Detected @ --------- 1.60E-01
TA-183 Not Detected @ --------- 1.81E-01
TC-99m Not Detected @ --------- 1.35E+00
TL-2021 Net Detected ™ --------- 1.35E-01
XZ-133 Not Detected @ --------- 1.44E-01
Y-88 Not Detected @ --------- 3.01E-02
ZN-65 Not Detected  --------- 1.10E-01
ZR-S5 Not Detected @ =--------- 5.28E-02



22222222 X T FTRAST IR S 22 2 SR FRRSTLLZ LS S22 a 8RS A R st Rttt d s Ed ]

€ Sandia National Laboratories *°
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 8-21-97 8:17:31 AM *
r*i**t********************i**i**i*****t*****************************i****
*t *
+ Anzalyzed by: < 9)111 Reviewed by: }é?' *
r******!********** **************i*******i******** %* %% *****************
Custcomer : M MITCEELL/MAC (6685/SMO)

Tustomer Sample ID : 033673-003

.zb Sample ID : 70146507

Zample Description : MARINELLI SQLID SAMPLE

sample Quantity : 803.000 gram

-ampl= Date/Time : 8-15-¢97 $:20:00 AM

Acquire Start Date/Time 8-20-97 10 12:08 PM

Jetector Name : LABO1l

Zhepsed Live/Real Tims 6000 / €002 seconds

Zomments: ‘
[EX L2 ETEE XL SR ST RS ELI SRS EL S AS LR LS RS2 S X2 2SS S R 222 R R R R A R a2 R X R & XL L X TR TP RP

Nuclide Activity 2-sigms MDA
Nams (pCi/gram) Error (pCi/cram)
T-23€ 1.78E+Q0 1.282+00 1.7%E+00
TH-234 1.7E8E+00 5.72E-01 4,.58%E-01
RA-Z26 1.72E+00 5.15E-01 4 E89E-01
r2-214 7.23E-01 1.40E-01 4.G24E-02
EI-214 6.E8E6E-01 1.85E-01 4,84E-02
TE-232 4 £3E-Q1 3.2SE-01 2.00E-0Q1
RA-22E8 E.7%E-C1 2.1%E-01 1.53E-01
RC-228 £.30z-01 2.0%E-01 8.S6E-02
=-228 5.3E8E-01 2.03E-01 4 08E-01
R2-224 5.53E-01 2.218-01 7.19E-02
EZ-212 5.73E-01 1.03E-01 3.47E-02
B2I-212 6.40E-01 3.41E-01 3.03E-02
TL-208 5.e42-01 1.13E-01 €.50E-02
U-Z38 Not Detected @ «-v--e--- 1.%4E-01
TE-Z21 Not Detscted @ --------- 8.21E+00
TR-Z231 Not Det=scted  -=--=----- 1.30E+00Q
TH-227 Not Detected = --«------ 2.20E-01
®A-223 Not Detscted  -----=---- 1.40E-01
RN-2190 Not Detected @ --------- 3.85E-01
B5-211 Not Detected --------- 8.80E-0%
TL-207 Not Detected.  --c--c-s-- 1.27E+01
AM-2431 Not Detected  --------- 1.72E-01 4ﬂ .
PU-239 N ed @ see--=--- .Z21E+ P , i
;\:g-z:-'i o Degégtﬂﬁ 2 22z oo g.;‘zég-girfﬁ‘ffﬂ’ﬁ“ Yjz]s2
FA-233 Not Detected @ --------- 5.43E-02
TH-229 Not Detected @ -----e--- 1.82E-01



[Summary Report] - Sample ID: . : 70146507
2-sigma MDA

Yuclide Activity ;
Name (pCi/gram) Error {pCi/gram)
A3-108m Not Detected @ --------- 4,14E-02
23-3110m Not Detected @ --------- 3.76E-02
2A-133 Not Detected @ =--v--=---: 5.26E-02
2Z-7 Not Detected @ --------- 2.46E-01
=I-207 Not Detected  --------- 2.84E-02
-D-108 Not Detected = ----=----- 8.75E-01
ZD-1158 Not Detected  -----=---- 8.52E-02
CE-138 Not Detected @ --------- 2.43E-02
CE-141 Not Detected @ --------- 4_.33E-02
E-144 Not Detected @ ~-=------- 1.78E-01
Z0-56 " Not Detected @ --------- 3.54E-02
S0-57 Not Detected = ~-------- 2.27E-02
Z0-58 Not Detected  --------- 3,.10E-02
Z0-60 Not Detected @ --------- 3.41E-02 -
ZR-E1 Not Detected  ~-re-=--- 2.20E-01
Z8-134 Not Detected  --------- 4 .65E-02
Z8-137 6.80E-02 2.68E-02 2.30E-02
ZU-152 Not Detected = =«-=c=--- 6.82E-02
zU-15¢ Not Detected @ --------- 1.82E-01
TU-1E5 Not Detected @ --------- 1.03E-01
T=-t% Nct Detected  ---vc----- 7.23E-Q2
zD-1583 Not Detected @ ~-«-e-=--- 7.42E-02
=Z-203 Not Detected @ ---=--v-- 2.918-02
T-131 Not Detected  -w-cww-s-- 3.14E-02
IR-162 Not Detected @ --------- 2.855E-02
X-40 1.072+01 2.245+00 3.41B-01
N-82 Not Detected W ----v--.- 4,.06E-02
WIN-54 Not Detected = +-------- 3.40E-02
wD-6¢ Not Detected  --------- 3.855E-01
e-22 Not Detected @ ---w---.- 4.,27e-02
NA-24 Not Detected  -crsvra-x 1.67=-Q1
NE-EE Not Detected @ ---cevce--- 1.84E-01
D Not Detected @ --+------- 2.18E-01
NI Not Detected @ --------- 9.81E-02
= Not Detected ~-v-ee--- 7.18E+00
=7 Not Detected @ --------- 2.212-02
=2 Not Detected = ---evc---- 2.772-01
iz Not Detscted  ---ec--e.- 5.51E-02
iz Not Detected = -~-------- 2.90E-02
3= Not Detected @ --------- 8.2¢E-02
N Not Detected @ --------- 3.58E-02
X Not Detected  ~----+--- 3.72E-02
' Kot Detected --------- 1.61E-01
Not Detected @ --------- 1.80E-01
Not Detected @ ~-----t.- 1.60E+00
Not Detected @ «-------- 1.20E-01
Not Detected = -----e--- 1.44%-01
Not Detected @ --ece---- 2.84E-02
Not Detected  ---------. 1.10E-01
Not Detected @ --------- 5.68E-02
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Sandia National Lzboratories *
Raclsflon Protection Sample Dizgnostics Program [881 Laboratory] *
§-21-97 B:43:32 AM *
T 222222222 22X 2222 XSS SS XSRS SRS RS SR R AR R SR AL S S L *********t********
- *
Anzlyzed by: g//, Reviewed by é? *
kvt T T EIT b A %%tk kkkix ********************** dtkkkdkhkdkhkkkdokrt®
ustomer : M.MITCHELL/MAC (6685/SMO)
ustomer Sample ID : 033674-003
ab Sample ID : 70146508
ample Description : MARINELLI SOLID SAMPLE
ample Quantity : 809.000 cgram
ample Date/Time : 8-19-97 $:30:00 AM
cguire Start Date/Time : 8-20-87 11:58:55 PM
etector Name : LABO1
dapsed Live/xezl Time : 6000 / 6002 seconds
cmments:

dkkdkrkakkd bk kbbb kbbbt kbt btk k bk drhdhkkhdhkhkth bkttt drroaokdrdhbdan

Nuclics Activity 2-sigma MDA

Nams (pCi/gram) Error ~{pCi/gram)

U-zZ38 1.10E+00 S.31E-01 1.52E+0Q0

T=E-232 1.425+00 & 52E-01 4,40E-01

XE-Z22¢2 3.57=2-01 5.29E-01 5.16E-01

C=.234 7.90E-01 1.33E-01 4 ,15E~02

SI-224 6.755-01 1.32E-01 4 72E-02

T=-232 5.08E-01 2.52E-01 1.84E-01

Rr-2zZ¢ 5.0€2-01 1.74E-01 1.486E-01

AC-2ZE 5.60=-01 2.08E-01 E.28E-02

T=z-22¢ 3.0EE-01 1.76E-01 4 €5E-01

=X-Z2% 4 ,66E-01 4 23E-01 : §.33E-02

FE-Zi2 5.30E-01 1.02E-01 3.64E-02

=I-21zZ 5.832-01 4 .37E-01 3.09E-CG1

T_-208 4 _69E-01 1.34E-01 €.51E-02

g-2:23 g.93E-02 9.00E-02 1.27E-01

T=-23% Not Detected @ --------- 7.85E+00

SR-Z:1 Nct Detected  --------- 1.21E+00

T=-227 Nct Detected W ---=------ 3.10E-01

R2-Z2Z3 Not Detected @ --------- 1.33E-0C1

AN-22¢ Net Detected  --------- 3.€3E-01

b8-2.3 Not Detected @ --=--=--- 8.30E-01

TL-207 Not Detected.  --------- 1.3ZE+01

EvM-221 Not Detected — =--------. 1.71E-01 .
PU-23282 Not Detected --------- 3.10E+02 :-——-7’11
NZ-237 SEE25 A 2.02E~01L’ﬂ‘a{-’/“’" i
PR-233 Not Deteﬂted --------- 5.12E-02

T=-22¢8 Not Detected --ea-c---- 1.77E-01

4 2//f7



[Summary Report] - Szmple ID: :+ 70146508

Nuclide Activity 2-sicma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.87E-02
AZ-110m . Not Detected  --------- 3.40E-02
BA-133 Not Detected @ =-=--==----- 5.28E-02
RE-7 Not Detected = e«-=cc--- 2.37E-01
BI-207 Not Detected  --------- 2.97E-Q2
Cb-108 Not Detected @ -ev---=-- 8.60E-Q1
CD-115 Not Detected:  --------- 9.64E-02
£-139 Not Detected @ ---+--c--- 2.37E-02
CE-141 Not Detected  --------- 4.31E-02
CE-144 Not Detected @ --------- 1.74E-01
CO-56 Not Detected @ ---=-c---- 3.33E-02
30-57 Not Detected @ --------- 2.24E-02
CO-58 Not Detected @ --------- 2.55E-02
C0-60 Not Detected @ «--=-=-i- "3.46E-02
CR-51 Not Detected @ --------- 2.16E-01
Cg8-134 Not Detected  --------- 4 .41E-Q2
CS-137 5.3€E£-02 2.21E-02 1.96E-02
EU-152 Not Detected @ -----«--- 6.73E-02
EU-154 Not Detected @ --------- 1.78E-Q1
EU-155 Not Detersted  -----n--- 8.93E-02
FE-S5S Not Detectsd @ -=--=-=---- 7.37E-02
3D-153 Not Detected  --------- 7.22E-0Q2
=G-203 Not Detected W -----+--- 2.85E-02
I-131 Not Detected @ ~v-v----- 2.91E-Q02
IR-182 Nct Detecged  -ecweeeae- - 2.43E-02
X-20 ¢, 06200 1 £+00 3.18E-C1
Viv-52 Not Detected @ --=-+------ 3.82E-02
¥N-54 *—-Z— == s oo 2 .04E- 02ﬁ/
M0-98 Not Detegred  -------w- 3.48E-01
Na-22 Not Detected @ --=------- 4 ,15E-02
NA-24 Not Detecgsed @ --------- 1.75E—01
Y-85 Nct Detected  ~-------- 1.7%E-01
ND-147 Ne:z Detected  -=--ee--- 2.17E-01
NI-57 No: Detectsd @ --------- 1.08E-01
2=2-210 Not Detecrad @ ---v----- 7.08E+00
=U-163 Nct Detegtsed -ee---e-- 2.75E-02
2TU-1Cs Nct Deteczed  ------=-=-- 2.67E-01
5=2-122 Nct Deteczed -------e- 5.61E-(C2
S=2-124 Nct Deteczs2d @ --=------- 2.84E-C2
I5-125 Nct Detected --=------ 8.02E-02
EN-113 Nct Detscced s-w--e--- 3.3°2E-(Q2
SX-85 Not Detecged  --------- 3.48E-02
TA-182 Not Detected  --------- 1.56E-01%
Th-183 Nct Detected ---cwe--- 1.81E-01
TC-89m Not Detecced  ~--c-ew-- 1.B82E+00
TL-201 Nct Detegted  -=e---a-- 1.38E-01
X=-133 Not Detected = ----~-=--=- 1.43E-01
Y-88 Not Detecred @ --------- 3.05E-02
ZN-65 Nct Detegted @ --=----u- 1.06E-01
ZR-95 Nct Deteczed «---=-e--- 5.43E-02



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

Szndia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory) *
8-21-97 3:30:00 AM *
kkkkktdhkkbtthkbdrdhhdrhbrdkddddrrbdrbrrd bbbk bddddthdhddgdrhdbbhbbtdrdrdbitids
*
Analyzed by: ,5751/57 Reviewed by: £ gﬁ;{?? *
*i**********ﬁ***** X R X X2 2R 22222 X222 RS2 X X o) #*******************
ustomex '~ : M.MITCEELL/MAC (6685/SMO)
ustomer Sample ID : 033675-003
ab Sample ID : 70146508
ample Description : MARINELLI SOLID SAMPLE

ample Quantity 723.000 gram

ample Date/Time 8-19-97 2:40:00 AM
cquire Start Date/Time : 8-21-97 1:45:45 AM
stector Name : LARD1

lepsed Live/Real Time : 6000 / 6002 seconds

[ TN

‘omments:
************************************************************************
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected  ---c-me--- 1.36E+00
TH-234 1.10E+00 3.85£-01 4 ,18E-01
RA-226 1.87=+00 E.Z8E-Q1 5.03E-01
Ex-214 7.5ZE-01 2.88E-01 4 .27E-02
5I-214 7.342-01 i.5EE-01 4,42E-02
TH-232 4.91E-01 ¢.£0=-01 1.87E-01
Rh-228 3.72E-01 1.e0E-01 1.55E-01
AC-228 4. 6EE-Q1 1.71iE-01 B.€2E-02
Tr-228 1.8¢2-01 1.98=-01 1.89E-01
RA-224 4 33E-01 3,01=-01 6.34E-02
PE-212 4.€E2E-01 ¢.362-02 . 3.51E-02
3I-212 5.76E-01 7.28E-01 2.95E-01
TL-208 4.132-01 1.02=-01 6.73E-02
J-235 Not Detected @ -«---=--- 1.86E-01
TE-231 Not Detectsd @ --=------ 7.S0E+00
SA-231 Not Detected  --------- 1.28E+00
T=-227 Not Det=cted  --------- 2.258E-01
=A-223 Not Detsctsd @ --=---=v-- 1.35E-01
IN-218 Not Detscted @ --------- 3.77E-01
°2-211 Not Detected @ «-------- 8.£40E-01
TL-207 Not Detected @ ~-------- 1.30E+01
aAM-241 Not Detected @ --------- 1.69E-01
TU-23§ Not Detected @ --------- 3.12E+02
NP-237 Not Detected @ --------- 2.48E-01
TA-233 Not Detected @ ----=s--.- 5.1BE-02

TE-229 Not Detected @ --------- 1.76E-01



[Summary Report] - Sémple ID:

Nuclide
Name
AG-108m
23-110m.
=2-133
SE-7

31-207

Activity
{pCi/gram)

Detected
Detected
Detected
Detected
Detected

- [aKal o I .Y,

2-gigma
Error

---------

---------

- e = .- -

: 70146509

MDA

(pCi/gram)

3.81E-02
3.38E-02
5.21E-02
2.24E-01
2.83E-02

cb-10%
ZD-115
CE-138
JE-141
CE-144
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Z0-58
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4,94E-02
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Detected
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7.23E+00
Detected
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Detecteqd
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Detected
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Detected.
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€.50E-01
9.61E-02
2.38E-02
4,16E-02
1.73E-01
3.24E-02
2.19E-02
3.20E-02
3.82E-02
2.21E-01
4.48E-02
2.07E-02
6.49E-02
1.81E-01
9.73E-02
6.53E-02
7.32E-02
2.7BE-02
3.02E-C2
2.48E-02
3.14E-01
3.77E-02
3.12E-02
3.55E-01
3.6%E-02
2.15E-01
1.75E-01
2.12k-01
1.04E-01
6.65E+00
2.81E-02
2.64E-01
£.51F-02
2.87E-02
8.16E-02
3.35E-02
3.2SE-02
1.54E-01
1.80E-01
2.23E+00
1.37E-01
1.48E-01
2.80E-02
1.07E-01
S.22E-02

T T it
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'i******************i***********f*****if*ti**********i*******************

Sandia Nztional Laboratories *
Radiation Protection Sample Dizgnostics Program [881 Laboratory] *
8-21-97 5:16:57 aM *

'******************************4}****************************************

. *
* Analyzed by: 5’/ / b A Reviewed by: [ *
-*******?********* ***************************t**** kkkhkxdhkdhkkkdrkddhthnt
‘ustomer : M.MITCHELL/MAC (6685/S SM0)

lustomer Sample ID : 033676-003

.zb Sample ID : 7014€510

MARINELLI SOLID SAMPLE

‘ample Description

;ample Quantity H 798.000 gram
:zmple Date/Time : 8-19-897 ©:50:00 AM
.cquire Start Date/Tims : 8-21-97° 3:32:34 AM
)etector Name : LARQ1
zpsed Live/Resl Time €000 / 6002 seconts
lomments: .
B2 2 F L3 A EXE S LSRRI R A SRS SRR R AL S AR A RS AL XS 2 S X R RS R RS L A S SR AR LSRR R TS E R S L E ST R L LY
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 1.05E+00 ¢.76E-01 1.56E+00
n-234 1.587%+00 4 41k-01 4 .60E-01
RA-226 1.73z+00 5.07E-01 5.08E-01
bz.214 7.13E-01 1,35E-01 4 B9E-0zZ
EZ-214 7.47%-01 1.56E-(01 4. .8BlE-Cz2
=-232 5.02E-01 3.12E-01 2.02E-M
RA-228 5.03z2-01 3.13E-01 1.33E-0z2
RC-228 E.e5z-01 1.E€E-01 G.3EE-Q2
= 228 3.74E-01 2.82E-01 4 ,28E-01
x:-7 5.%5=-0z1 2.70E-C1 £.32E-Cz2
P3-212 5.8€Z-01 1.04E-Q1 3.49E-02
BY-212 4 .82E-01 2.66E-01 2.87E-01
TL-208 5.12%-G1 1.4SE-02 £.50E-CzZ
U-235 Not Detectsd @ ---=c=--=- 1.51E-0:
T=-Z21 , Nct Detesctsfd  -vvc-ve-- £.14E+00
PA-231 " Nct Detscted --------- 1.29E+C0
T=-227 Not Detsgted s----e--- 3.23E-01
FR2-223 Not Detected @ --cv----- 1,41E-02
RN-215 Not Detected = --=+------ 3.78E-0L
FR-211 Not Detsczsd = --------- 8.36E-01 /= g7~ (’." :
TZ-207 T TEE-RS =Rl 7.10E+00 /+77 Aefeced &/ fsy
AM-247 Not Detectzd @ ---ec----- 1.74E-01
£U-239 Not Detecgzd  -c------- 2.16E+02
N2-237 Not Detected = --=-=-aa-- 2.61E-02
PA-233 Not Detecred = --------- S.46E-02
TH-229 Not Detected @ --=-=-==a-- 1.83E-01



[Summary Report] - Sample ID: : 70146510

Nuclide
Name
AG-108m
AG-110m
ZA-133
EE.T7
EI-207
Ch-109
CD-115
Ce-139
C=-141
C=-142
CO-5g6
G0-57
CO-E8

co-60

Cr-51
CS-134
C&8-137
EU-152
EU-154
EU-1E5
FZ-5¢
GD-1:3
EG-203
I-131
IR-1¢2
K-240
¥MN-E2
MN-E2
MD-29
Nh-22
NA-Z24
N2-65
ND-127
NIi-&£7
£F2-210
RU-103
RU-1C5
£3-122
c2-124
S2-1Z28
SN-1313
ER-85
TA-182
TA-1E£3
TC-9Sm
TL,-201
XE-133
Y-88
ZN-65

ZR-SE

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
Ncot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detected
Deteacted
Detected

- -y A

2-sigma
Error

-—-emm——----

--——rw = -

- - w - - -

_— e A

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
6.77E-02
Detected
Decected
Detected

Detected .

Detected
Detected

gtecced
Detected
1.03E+01

stected
Decected
Detected
Detectesd
Detected
Detected
Detzcted
Detected
Detected
Detscted
Detected

etected
Detected

Dezected
Dezected
Detected
Detected
Detected
Detected
Detected
Detscted
Detected

- nEmemrEm -

---------

---------

.........

---------

L N ]

---------

L N

L R

.........

.........

- e e -

- = oo

MDA

(pCi/gram)

4 . 02E-02
3.84E-02
5.42E-02
2.45E-01
2.%4E-02
7.65E-01/
1.01E-01
2.48E-02
4,24E-02
1.77E-01
2.4%E-02
2.21E-02
3.14E-02
3.67E-02
2.27E-01
4 5BE-02
2.218-02
6.62E-02
1.8€E-C1
1.01E-01
€.76E-02
T.48E-02
2.87E-02
3.08E-02
2.€1E-02
3.2¢5E-01
3.8%E-02
3.34E-02
3.€CE-Q2
4,.27=-02
2.24E-01
1.%0E-C1
2.14E-01
1.20E-02
7.20E+00
2.872-02
2.782-C1
5.82E-C2
2.886E-02
8.3EE-02
3.68E-02
3.58E-Q2
1.€60E-01
1.87E-01
2.80E+00
1.48E-01
1.52E-01
2.70E-02
1.02E-01
€.05E-02

et //
Sl



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

Sandia National Lzboratories’ *
Radiztion Protection Sample Diacnostics Program [881 Lazboratory] *
8-21-97 7:03:55 aM *

L L 222222222 Y22 22222222 X2 2222223222222 222222222t dathadnd s Ry I Ly

Tk

./4 /{7 Reviswed by: @N#F? *

dkdk*k ************************* *** thdkkkdkrthkrkrhk
: M.MITCHELL/MAC (6685/SMO)

033677-003

70146511

knalyzed by

ckd kT EkEdk AT ETLE
ustomer

vstomer Sample ID
ab Sample ID

e a0

MARINELLI SOLID SAMPLE
752.000 g¢ram
8-15-97 10:00:00 AM"

arple Description
arple Quantity
ample Date/Time

“e 28 4k B8 s

cguire Start Date/Time 8-21-97 £:15:35 AM
eeecto* Name LaB01
lapsed Live/Rezl Time : 6000 / €002 seconds

cmments:
kxFThkkkk btk T Tk bk kbt hkhk kb kbbb hdhd e rrdrhr kb kbbb bk ek kbt td b

Nuclids Activity 2-sigma MDA
Kams (pCi/gram) Error (pCi/gram)
U-Z3& 1.6¢£+00 1.1B8E+0GC 1.66E+00
T=-234 2.38E+00 6.37E-01 4,48E-01
EL-22¢ 1.758+00 1.28E+00 5.63E-01
-=-214 7.87E-01 1.54E-02 4 .CG3E-Q2
=I-2ia 7.06E-01 1.52E-0% 5.06E-02
=-232 £.247E-01 3.41E-02 2.08E-Q1
mA-228 €.01E-01 2.95F-01 1.63E-01
RC-2Z28 6.34E-01 2.248-0: 8 .60E-02
TH-22Z¢8 6.05E-01 S.76E-01 4.31E-01
=n-224 €.48E-01 2.445-01 7.73E-02
FE-212 6.36E-01 1.20E-01 3.¢2E-02
5I-212 4.72E-01 3.9EBE-0Q1 3.52E-01
T=-20C8 6.34%-01 1.63E-03 7.07E-02
T-Z3% Not Detectad  --------- 2.06E-01
T=-2:1 Nct Detected  --------. B.€2E+00
2R-231 Not Detscted  --re-=--- 1.21E+0Q
T=-227 Not Detzcted --------- 3.47E-01
R2-223 Not Detected @ --------- 1.51E-01
RN-Z21¢ Not Detscced @ --------- 4 .00E-01
F=-212 Not Detected --------- 8.S2E-01
T.-2C7 Not Detected  ----=---. 1.45E+01
Awv.Ze3 Not Detscted  ----<---- 1.88E-01
TJ-2:% Not Det-cted --------- 3.44E+02
NEo237 Sz g ST 3 15501 prd-Te Tk
TA-233 Not Detected --------- S.75E-02
T=-229 Not Detected @ --------- 1.99E-01



[Summary Report] - Sample ID: : 70146511

Nuclide Activity
Nams (pCi/gram)

----------

2-sigma MDR
Error (pCi/gram)
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Y22 2222222223222 2222 222222222222 2222222222228 ninsl s R 2 2R

Sandia National Laboratories : *
Radiation Protection Sample Diagnostics Program [881 Laboratory) *
8§-21-97 - 8:48:15 AM *

XT3 222222 222X S22 R R s a2 R R s a2t AS Rl X X R

A ) ' .
- Anglyzed by: y 7 Lr)f7 Reviewed by: *%éégi}dfT *
EEI2TTELIRASA AR AL LS YR LIRSS LS XSTT R RA SRS R RS RER XD LEE R E S S R 2 S B XTIy
‘Lstomer : M.MITCHELL/MAC (6685/SMO)

‘ustomer Sample : 033678-003

.ab Sample ID : 70146512

‘zmple Description : MARINELLI LIQUID SAMPLE
iample Quantity : 500.000 mL

lample Date/Time : 8-13-97 11:30:00 AM
.cguire Start Date/Time : 8-21-97 7:06:28% AM
lgtector Name : LABO1

:lepsed Live/Real Time : 6000 / 6001 seconds

.omments:
AL LTI Z XSRS SIS AL S 2SS LR SRR SRS 2R AR AR SRR RS SRS R XL RS EE R R R R R R

Nuclide Activity 2-sigmz MDA
Nams (pCi/mL ) Error {pCi/mL
U-238 Not Detected @ «--«----- 7.G€E-01
TE-2324 Not Detected = --«-==--=-- 3.18%-01
RER-2286 Not Detectzd W ~-------- 4. 78E-01
rZ-214 Not Detectsd W --------- 5.43E-02
EI-214 Not Detected  --c---c--- 5.15E-02
B-232 Kot Detected @ --------- 1.54E-(C1
A-228 Not Detected @ =~-------- 1.61E-01
2C-2z8 Not Detected  --------- 1.0€E-01
T=-228 Not Detected  --------- §.36E-01
RA-2Z4 Not Detectzd W ~--ce-aw- 1.€8E-01
LE-Z23iZ Not Detected  --------- 4.01E-02
BI-212 Not Detected @ --------- 3.80E-01
TL-208 Not Detected @ --------- 7.72E-02
U-225 Not Detected  --------- 1.30E-01
THE-231 Not Dstected @ --------- £,255+00
F2-231 Not Detectsd @ e----e--- 1.00E+00
=-227 Not Detected @ =~v------- 1.51E-01
RA-Z23 Nct Detected  --------- 7.81E-02
EN-2318 Nct Detected  ------w-- 2.EE8E-02
p2-211 Not Detected @ ---w--=--- 6.858E-01 "
L-207 Not Detected @ --------- 1.17E+01
aM-z241 Not Detected ™ ----~---- 1.00E-01
pU-23¢ Not Detected @ --------- 2.118+02
NP-Z2327 Not Detected @ ------+-- 1.3%E-01
PA-233 Not Detected  --------- 4_27E-02
T=-22¢ Not Detected @ --------- 1.22E-01



‘Summary Report] - Sample ID: : 70146512

Juclide Activity 2-sicma MDA

Name (pCi/mL ) Error (pCi/mL )
3Z-10Em Not Detected  --e-e---- 2.64E-02
1GZ-110m- Not Detected T 2.23E-02
z2-133 Not Detected @ --------- 3.23E-02
z=z-7 Not Detected @ -----e--- 2.15E-01
$3-207 Not Detected  ----=---- 2.76E-02
ZD-108 Not Detected @ --------- 4.74E-01
ZD-115 Not Detected @ --------- 6.55E-02
’=-138% Not Detected  ---c----- 1.86E-02
TE-141 Not Detectad @ ----c---- 3.00E-02
tE-144 Not Detected @ --------- 1.26E-01
ZC-Ee Not Detected @ ---+----- 3.81E-02
ck.57 Not Detected  ---e----- 1.56E-02
°h-c8 Not Detected @ ---+----- 2.27E-02
20-60 Not Dstected @ ---=--=--- 3.02E-02
Zx-51 Not Detected @ ---=----- 1.90E-01
-S-124 Not Detected @ «---e---- 2.30E-02
2€-137 Not Detected @ --------- 2.38E-02
ZU-152 Not Detected @ -------.- 4,.67E-02
TU-1c4 - Ngt Detected  -==-e---- 1.20E-01
IU-135 Not Detected @ --------- 6.76E-02
TZ-5% Not Detected @ ~----s-a- 4 98E-02
I2-1853 Not Detected @ --e-e---- 4.71E-02
ZZ-203 Nct Detected --=------- 2.12E-02
--xz Not Detected @ ------+-.- 2.68E-02
ZX-1i82 Not Detected @ -«------- 2.11E-02
1-20 Not Detected = --------- 3.67E-01
N-E82 Not Detected  --------- 3.52E-02
-84 Not Destected @ --------- 2.48E-02
Etole-1- Not Detected @ --------- 2.76E-01
BeZZ Nct Dstected  -------.- 2.78BE-02
E-24 Not Detected  --r-c---- 2.06E-01
v2-88 Not Destected  -=c-=---- 9.75E-02
o347 Not Detected @ --------- 1.S0E-01
TT-E7 Not Detected @ ----+---- 7.79E-02
2-210 Not Detectsd @ --------- 3.57E+00
SU-L03 Nct Dstected @ --------- 2.65E-02
*7-3iCz Nct Detected @ ---------. 2.40E-01
IZ-L22 Not Detected @ -------+- 5.00E-02
iIZ-1iz24 Not Detectsd @ «--w-vc--- 2.21E-02
S=-1Z23 Nct Detected  --------- 6.41E-02
SN-133 Not Dstected ™ ----=---.- 2.85E-02
IX- 85 Not Detected @ ~-=-=----- 2.18E-02
TR-ZE2 Not Detected @ --------- 7.94E-02
TA-ZE3R Not Detected @ --+-c---.- 1.0%E-01
TC-%8m Not Detected @ --e------ 2.47E+00
TI-2C1 Nct Detected @ --------- 8.35E-02
T2-1Z3 Not Detected ----c---- 8.94E-02
I-E8 Not Detected =~ --------- 2.88E-02
IN-£5 Not Detected ™ --------. 5.70E-02
IR-S5 Not Detected @ -~-=--+c--- 4 _19E-02
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* Sandia National Lzboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratoryl] *
* B-21-97 9:02:56 AM *

tkkdhkkdkrdhdkrrhrdhkb etk tdrhbrdrhhborhrdhrdrrddrhdrbrrddrddtdrr bbbt hbbrkddthrrrdirs

: Analyzsd by: J’/J. §7 Reviewed by: %8{) (ﬂ :

thkkdx bk kkddr bt (22 R 53 & 2 8 ********************** **r*i***************

Justomer : : M.MITCEELL/MAC (6685/SMO)
Justcmer Sample ID : LAB CONTROL SAMPLE USING CG1l34
wab Sample ID : 70146513

3ample Description : MIXED GAMMA STANDARD CGl34
lampls Quantity : 1.000 Each

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

lcaLlre Start Date/Time : 8-21-87  8:50:55 AM

detector Name : LABOL

Ilapsed Live/Rezl Time : 600 / 605 seconds

COMmMEnTS:
t*i**x**t*********************i****i*****t****t*****************i********

Nuclide Activity 2-sigma MDA,
Name (pCi/Each) Error (pCi/Each)
U-232 Nct Detected @ «-cevw-e-. 8.E8CE+03
T=-234 Not Detected @ -~-=--=----- 3.45E+03
2.-225 Not Detected  -----+---- 5.86=5+03
=-212 Not Detected  «w-cec-e.. 8.00E+0Q2
EI-214 Not Detected @ --------- 6.S€E+C2
TH-232 Not Detected  ----=----- 2.35E+03
RA-ZZ28 Not Detected @ ---cc---- 3.38E+D3
RC-225 Not Detectsd @ --------- 1.88E+D3
TH-ZZE Not Detected W ----c-ea--- B.€3E+(4
Ra-Z2Z24 Not Detected = --evce--- C.77E+02
F3-222 Not Detscted @ «-------- 6.42E+03
EI-2:2 Not Detected  --------- 6£.39E+04
TL-2C8 Not Detected  ------=-- 1.32E+04
U-2Z:% Not Detected  --------- 1.58E+03
TE-233 Not Detected ~----w-+- £.472+04
Ta-2:2 N¢t Detscted ----e---- 1.53E+04
TE-227 Not Detected ™ ---+-=---- 2.€0E-03
RA-ZZ3 Not Detected @ --------- 1.00E+26
EN-2132 Not Detected  «-+------ €.67E+03
SR-Z11 Not Detected @ --------- 1.51E+04
TL.207 Not Detected --------- 2.75E+05
AM-Z221 8.43E+04 1.44%+02 1.49E+03
TJ-23¢ Not Detected  --------- 2.54E+06
NP-2Z327 Not Detected ™ -----w---- 1.73E+03
PRA-Z33 Not Detected @ ---«-ec--- 6.61E+02
TH-ZZ8 Not Detected = ~----=---- 1.40E+023



[Summary Réporti - Sample ID: : 70146513

Nuclide Activity 2-sicma MDA
Name (pCi/Each) Error (pCi/Each)
AG-108m Not Detscted @ ----=----- 4 _0EE+D2
AG-110m Not Decscted @ --------- 1.84E+086
5A-133 Not Derscted @ ------- .- .67E+02
BE-7 Not Detected @ =~-=------ L2ZE+17
EI-207 Not Detected @ ----=---- .B2E+Q2
CD-108 2.852+05 1.22E+(05S .4SE+05
CD-115 Not Detectsed @ «-eo--ec-e- .00E+26
CE-139 Not Detected @ --------- .71E+07
CE-141 Not Detescted = -«---=---- .D0E+26
CE-144 Not Detected  ----=---- .14E+065
Co-56 Not Detected -~--==-=--- LI2E+12
0-57 Not Dersctsed  --------- .0Z2E+05
CO-586 Not Detected -=--ea-e-- L28E+13
C0-60 7.53E+04 1.05E+04 LG0E+02
CR-51 Not Detscted @ --------- .00E+26
CS-134 Not Dec=cted @ --------- .37E+03

CS-137
£U-152
TU-154
EU-185
rz-5¢
GJD-153
EZ-203
I-131
IiR-162
X-40
MYN-52
MN-54
MOD-29
Na-Z2
NA-24
NZ2-55
ND-147
KI-57
F5-210
RU-103
RU-10¢
£z2-122
£2-124
E3-125
EN-113
SR-85
TA-182
TA-183
TC-25m
TL-201
¥=-133
Y-88
ZN-65
ZR-E5
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program {881 Laboratory] *
* 11-03-5%7 4:51:47 PM *

***t****************************************************** kthkkkkkkkkkkhkxt
*

*
* Analyzed by: . /ﬁA[[5-7‘ Reviewed by: %%gldu *
Fhkdkdkkhddkdkkdkdkkhkkik kdkkkkkkrd ********************‘ * khkkkdkdktkdkddknk

Customer : M.MITCHELL/D.BISWELL 6685/SMO
Customer Sample ID : 034047-003
Lab Sample ID : 70153401

SOIL MARINELLI SAMPLE
783.000 gram
9-02-97 10:00:00 AM
9-03-97 10:43:12 AM
LARO4
6000 / 6003 seconds

Sample Description
Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Detector Name

Elapsed Live/Real Time

L Y I TRy BT

.

Comments:
23 T L X R S S A R S S TS 2R RE R RS EITEI TR TSI EL SRS ELL LSS S SIS S L LSS A SRR LA SRR L X 2 X
Nuclids Activity 2-sigma MDA
Name (pCi/gram ) Error {pCi/gram )
U-238 2.45E+00 B.71E-01 1.44E+00
TH-234 2.78E+00 &€.50E-01 4.04E-01
RA-226 2.10E+00 7.42E-01 4.09E-01
PB-214 7.98E-01 1.29E-01 3.45E-02
BI-214 : 6.93E-01 1.29E-01 3.60E-02
PB-210 Not Detected @ --------- 8.56E+00
TH-232 5.6%E-01 2.87E-01 1.24E-01
RA-228 5.57E-01 1.91E-02 1.08E-01
AC-228 5.76E-01 1.38E-01 5.891E-02
TH-228 5.31E-01 1.85E-01 4.00E-01
Ra-224 6.52E-01 2.24E-01 - 7.34E-02
PB-212 6.21E-01 1.06E-01 3.30E-02
BI-212 6.53E-01 3.54E-01 2.43E-01
TL-208 5.46E-01 1.26E-01 6.04E-02
U-235 1.98E-01 1.69E-01 1.90E-01
TH-231 Not Detected @ --------- 1.92E+00
PA-231 Not Detected  ---=--w--- 3.25E+00
TH-227 Not Detected @ -+-«----- 2.85E-01
RA-223 Not Detected @ --------- 1.09E-01
RN-219 Not Detected @ --------- 3.17E-01
DR-211 Not Detected @ --------- 7.07E-01
TL-207 Not Detected ---+~----- 1.05E+01
AM-241 Not Detected R 2.16E-01
byU-239 Not Detected @ --------- 3.13E+02
NP-237 Not Detected —meAeaae- 1.83E-01
PA-233 Not Detected @ -------=-- 4 .90E-02

TH-229 Not Detected  «-~------ 1.86E-01



[Summary Report] - Sample ID: + 70153401

Nuclide Activity 2-sigma MDA

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

AG-108m Not Detected  --~------- 3.32E-02

AG-3110m Not Detected  ----c---- 2.98E-02

BA-133 Not Detected @ ----=---- 6.13E-02 :
BE-7 Not Detected @ -==------- 2.05E-01 jf"zzzf
CD-109 258 PRETE W-r 6.22E-01&’J_‘ﬁ e
CD-115 Not Detected @ --------- 7.30E-02 s

CE-138 Not Detected @ -=---ce-- 2:37E-02 ‘;;;;%}/”/§7
CE-141 Not Detegted @ --------- 4,.19E-02

CE-144 Not Detected @ --------- 1.72E-01

CO-56 Not Detected @ =--------- 2.48E-02

CO-57 Not Detected @ --------- 2.25E-02

CO-58 Not Detected @ --------- 2.58E-02

CO-60 Not Detected @ -~-------- 2.91E-02

CR-51 Not Detected  --------- 1.98E-01

CS-124 Not Detected @ --------- 4 .30E-02

CS8-137 5.28E-02 2.57E-02 1.88E-02

EU-152 Not Detected -»------- 6.75E-02

EU-1584 Not Detected @ --------- 1.52E-01

EU-155 Not Detected @ --------- 1.03E-01

FE-5¢9 Not Detected @ --------- 5.47E-02

GD-153 Not Detected @ --------- 8.06E-02

HG-203 Not Detected @ «c------- 2.62E-02

I-131 Not Detected @ --=-vc----- 2.52E-02

IR-192 Not Detected @ ----=---- 2.30E-02

K-40 1.02E+01 1.59E+00 2.11E-01

MN-52 Not Detected @ -----+v--- 2.64E-02

MN-54 Not Detected @ ----=----- 2.70E-02

MO-99 Not Detected @ --=vc----- 2.32E-01

NA-22 Not Detected @ --------- 3.12E-02

NA-24 Not Detected @ --------- 8.19E-02

NB-95 Not Detected @ --------- 1.60E-01

ND-147 Not Detected @ --------- 1.73E-01

NI-§7 Not Detected @ ----=--a-a 6.78E-02

RU-103 Not Detected @ --=---ce--- 2.48E-02

RU-106 Not Detected @ --------- 2.31E-01

§B-122 Not Detected @ --------- 4,12E-02

SB-124 Not Detected @ --------- 2.49E-02

SB-125 Not Detected @ ----=---- 6.61E-02

SN-113 Not Detected @ --------- 3.07E-02

SR-85 Not Detected @ --------- 3.02E-02

TA-182 Not Detected @ ------u-- 1.2%E-01

TA-183 Not Detected @ --------- 2.10E-01

TC-95m Not Detected @ --------- 4 _03E-01 —
TL-201 Not Detected @ --------- 1.29E-01 r*}¢77204az'
XE-133 S—E35 on CHEET e 1.04E-01# 1 &2

Y-88 Not Detected @ -~=vvc----- 2.04E-902

ZN-65 Not Detected @ --------- 8.75E-02 ’ iy ”/17
ZR-95 Not Detected @ --------- 4 .,32E-02



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

t Sandia National Laboratories *
¢ Radiation Protection Sample Diagnostics Program {881 Laboratory] *
4 9-03-97 2:12:30 PM *

***********************************i**********************7**************

L]
¢« Analyzed by:" fb/ {/ . Reviewed by: ‘j V *
thkddkhkkdttkhrdtrhrtd *tkik L2232 22 3322222222222 2 22 2422222 X 2R L]

Customer : M.MITCHELL/D.BISWELL 6685/SMD
Zustomer Sample ID : 034048-003
Zab Sample ID : 70153402

R R P

SOIL MARINELLI SAMPLE
751.000 gram
9-02-97 10:05:00 aM
9-03-87 12:26:38 PM

sample Description :
Sample Quantity :
3ample Date/Time :
Acquire Start Date/Time :

Jetector Name LABO4
Zlapsed Live/Real Time 6000 / 6003 seconds
—omments:
232 2 L2 2222 282 21 d S R XA F LR LS XX SRS TS SR LIRS AS LR LRSS R L L R L R F L TR FTE I T
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 2.26E+00 1.58E+00 1.21E+00
TE-234 2.44E+00 6.60E-01 4 .13E-01
RA-226 2.26E+00 5.45E-01 4,36E-01
PB-214 7.84E-01 1.25E-01 3.82E-02
BI-214 7.08E-01 1.52E-01 3.56E-02
TH-232 5.62E-01 2.93E-01 1.20E-01
RA-228 6.82E-01 5.77E-01 1.04E-01
AC-228 5.57E-01 1.65E-01 7.04E-02
TH-228 3.83E-01 1.75E-01 4.19E-01
RA-224 6.07E-01 2.68E-01 7.68E-02
P3-212 6.09E-01 1.03E-01 3.41E-02
ET-212 6.868E-01 4,.27E-01 2.44E-01
TL-208 5.1BE-01 1.11E-01 S.67E-02
U-235 1.29E-01 1.55E-01 1.93E-01
TH-231 Not Detected @ --------- 8.66E+00
PA-231 Not Detected @ ---=----- 1.21E+00
TH-227 Not Detected @ -reca---- 2.83E-01
RA-223 Not Detected @ ----w-=--- 1.45E-01
RN-219 Not Detected @ ------=--- 3.17E-01
P3.211 Not Detected @ --=-cecw- 7.32E-01
TL-207 Not Detected @ --------- 1.13E+01
AM-241 Not Detected @ ---c------ 2.20E-01
PU-239%9 Not Detected @ --=------- 3.25E+02
NP-237 Not Detected @ --------- 2.71E-01
DA-233 Not Detected @ --------- 5.05E-02
TH-229 Not Detected @ ----=---- 1.86E-01



[Summary Report]

- Sample ID: : 70153402

Nuclide Activity 2-sigma- MDA
Name (pCi/gram) Error . (pCi/gram)
AG-108m Not Detected ™ --------- 3.33E-02
AG-110m Not Detected @ --------- 3.16E-02
EA-133 Not Detected @ ---vcceec-- 6.32E-02
BE-7 Not Detected  ---c-c----- 2.20E-01
ET-207 Not Detected  --«c------. 2.36E-02
CD-109 =32E+66 28625 6.25E-01 Mo A/
CD-115 Not Detected @ ---------. 7.53E-02 =
CE-139 Not Detected @ --------- 2.40E-02
CE-141 Not Detected @ --vc-e--- 4.22E-02
CE-144 Not Detected  «--vc----- 1.81E-01
CO-5¢6 Not Detected @ --------. 2.50E-02
CO-57 Not Detected @ ---ec---- 2.31E-02
CO-58 Not Detected @ --------- -2.40E-02
CO-60 Not Detected --------- 2.73E-02
CR-51 Ncot Detected ™ --------- 2.05E-01
C5-134 Not Detected ™ -+--c--a- 4 _46E-02
CS-137 6.76E-02 2.19E-02 1.66E-02
EU-1582 Not Detected ----=----a 6.96E-02
EU-154 Not Detected ™ --ac-a--.. 1.54E-01
EU-1585 Not Detected @ ----c---- 1.07E-01
FE-E8 Not Detected  © --------- 5.65E-02
GD-153 Not Detected @ --------- 8.21E-02
HG-203 Not Detected @ --------- 2.60E-02
I-131 Not Detected @ --------- 2.58E-02
IR-192 Not Detected @ --------. 2.39E-02
K-40 1.06E+01 1.66E+00 2.06E-01
MN-E2 Not Detected @ --=--c--- 2.98E-02
MN-54 Not Detected @ ----c---- 1.40E-02
MO-98 Not Detected  --------. 2.58E-01
NA-22 Not Detected  ---e--e-- 3.37E-02
NA-24 Not Detected @ --e------ B.69E-02
NB-©¢5 Not Detected @ --------- 1.66E-01
ND-1247 Not Detected @ --------- 1.80E-01
NI-57 Not Detected @ -----c-.-- 3.92E-02
PB-210 Not Detected -=-------- 8 .58E+00
RU-103 Not Detected @ --------- 2.49E-02
RU-106 Not Detected @ ----w---- 2.34E-01
SB-122 Not Detected @ ----cuv--o- 4 .52E-02
$B-124 Not Detected @ --------- 2.63E-02
SB-125 Not Detected @ ---------. 6.98BE-02
EN-113 Not Detected @ --------- 3.05E-02
SR-85 Not Detected @ --------.. " 3.14E-02
Ta-182 Not Detected @ --------- 1.33E-01
TA-183 Not Detected --------. 2.15E-01
TC-929m Not Detected @ =~=w------ 4.48E-01
TL-201 Not Detected @ -+------- 1.358E-01
XE-133 Not Detected @ --------- 1.56E-01
Y-88 Not Detected @ --------- 2.01E-02
ZN-65 Not Detected @ -==------ S.08E-02
ZR-95 Not Detected @ -~-------- 4,46E-02

AT T

S eat rreba
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Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *

+*

*

9-03-97 4:00:02 PM

*

*

[T2X2 23222222 R X222 222X XXX XXX ALLLISLELS 2SR 2 a4 ****(**************
* %
+ Analyzed by: 5’5%/?? ~ Reviewed by: q(1 ¥ *
(2222323222 E2 222 tkkkk ************************** khkhkrkkkhrdkdrdrhkthdkeks
Customer : M.MITCHELL/D.BISWELL 6685/SMO

Customer Sample”ID : 034049-003

Lab Sample ID : 70153403

———m  Cm mTamLfa

SOIL MARINELLI SAMPLE
739.000 gram
9-02-97 10:20:00 AM

Sample Description
Sample Quantipy
Sample Date/Time

ee ¥4 By SB 84 8s

Acquire Start Date/Time 9-03-97 2:09:42 PM
Detector Name LARO4
Elapsed Live/Real Time 6000 / 6009 seconds
Comments:
[ 3 2 A R R R 2 R R E R R R R R R R R A A R R A A R L R A A R A R A R R R e A R 2 R R R R R R R R R R R R AR R e R R A LR R ]
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 5.79E+01 1.38E+01 3.72E+00
TH-234 8.35E+01 1.59E+01 1.34E+00
RA-226 5.73E+00 3.65E+00 9.32E-01
PB-214 7.93E-01 1.24E-01 7.67E-02
BI-214 7.00E-01 1.32E-01 6.17E-02
TH-232 6.03E-01 6.50E-01 2.97E-01
RA-228 6.29E-01 2.66E-01 1.52E-01
AC-228 Not Detected @ -wc--ve-a- 1.81E-01
TH-228 Not Detected @ --------- 1.37E+00
RA-224 5.53E-01 2.15E-01 7.17E-02
PR-212 6.05E-01 1.14E-01 7.17E-02
5I-212 8.158E-01 6.00E-01 4.27E-01
TL-208 5.28E-01 1.66E-01 1.07E-01
U-235 - 1.07E+00 2.74E-01 3.00E-01
TH-231 Not Detected @ ----«---- 2.91E+01
DA-231 Not Detected @ --------- 2.63E+00
TH-227 Nct Detected - --------- 4,46E-01
RA-223 Not Detected @ ------cev-. 4 .BBE-01
RN-ng Not Detected @ --------- 6.11E-01
PR-211 Not Detected @ -=-------- 1.38E+00 ;
TL-207 = S5E+8S Lt Y-S 9.ssﬁ+ooﬂe7’70eﬂbﬂj /
77
AM-241 Not Detected @ --------- 6.44E-01 7/7
bU-239 Not Detected @ ----=---- 7.85E+02
NP-237 Not Detected W -=-w-=an-- 8.55E-01
PA-233 Not Detected @ =~-------- 1.09E-01
TH-229 Not Detected @ --------- 7.74B-01



(Summary Report] - Sample ID: : 70153403

Nuclide Activity 2-sigma MDA
Name {(pCi/gram) Exrror (pCi/gram}
AG-108m Not Detected @ --------- 5.15E-02
AG-110m Not Detected @ --------- 4,92E-02
BA-133 Not Detected @ --------- B.71E-02
EE-7 Not Detected @ -----=---- . 4.20E-0Q1
EI-207 PR E—GE osoo oo 2.33E-02 Ao
CD-109 Not Detected @ ---=re--- 2.83E+00 s
CD-115 Not Detected @ ---eveaec- 1.35E-01
CE-139 Not Detected @ ~--c------ 5.91E-02
CE-141 Not Detected @ --------- 1.07E-01
CE-144 Not Detected @ --------- 4.43E-01
CO-56 Not Detected ™ --------- 4 .08E-02
CcOo-57 Not Detected @ ------+-- 5.78E-02
CO-58 Not Detected @ -v-v----- 4 .30E-02
Co-60 Not Detected @ --------- 3.05E-02
CR-51 Not Detected @ --------- 4 .34E-(Q1
C&-134 Not Detected @ ---=---=-=- 5.74E-02
CS-137 7.61E-02 3.B80E-02 3.13E-02
EU-1582 Not Detected @ -~---=----- 1.74E-01
EU-154 Not Detected @ -«c-vemw-- 2.37E-01
EU-155 Not Detec¢ted @ ---=c---- 3.21E-01
FE-SS Not Detected @ -----c--- 6.61E-02
GD-153 Not Detected @ --c-w---- 3.66E-01
EG-203 Not Detected @ --v-=---- 5.43E-02
I-131 Not Detected @ --------- 5.47E-02
IR-192 Not Detected @ -e----n--- 5.0BE-02
K-40 1.02E+01 1.64E+00 2.27E-01
MN-52 Not Detected @ --------- 3.73E-02
MN-54 Not Detected @ ----=-~-- 4 ,32E-02
MO-29 Not Detected @ --=r==c-- 5.89E-01
NA-22 Not Detected @ --------- 3.61E-02
NA-24 Not Detected  ---v-ece-- 1.08E-01
N=-95 Not Detected @ -«------- 2.56E-01
ND-147 Not Detected @ --~==-=c-ou- 3.50E-01
NI-S57 e e

PR.210 Not Detected W ---------

rU-103 Not Detected @ --------- 4 .80E-02
RU-106 Not Detected @ --------- 4 ,14E-01
€5-122 Not Detected @ ~=-w----a- B.44E-(Q2
S=2-124 Not Detected = ---=------ 4_35E-02
£€=-125 Not Detected @ --------- 1.37E-01
EN-113 Not Detected @ -----ec--- 6.21E-02
€x-85 Not Detected @ ---w«----- 4 _.95E-02
Ta-182 Not Detected @ --------- 1.38E-01
TA-183 Not Detected @ -~--vwc--u- 6.27E-01
~C-99m Not Detected @ --------- 1.31E+00
TL-201 Not Detected @ --------- 4.11E-01
(2-133 Not Detected @ ---~------ 4.73E-D1
Y-88 Not Detected @ «-v=-v----- 3.3%E-02
ZN-65 Not Detected @ --------- 9.27E-02
ZR-95 Not Detected @ -~------. 8.43E-02

Itz

7

4.27E-02 //J‘;ﬂm ?
2.35E+01 9/7/57
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory) *
9-03-87 5:3%:24 PM *

T2 22322 R A 2R R R 222 a2 s et X232 asa st sl is il Eadsi sl s X RS X

*
Analyzed by: 25/2&/;7 Reviewed by:
thkkkkhkktTrhkkkhhkd *kthkdd * dhkkkrhkdhhkrktddrdhd

: ‘I(ﬂ’
. *
I** dhkdkdrkktrrktxhd

'ustomer : M.MITCHELL/D.BISWELL 6685/SMO

ustomer Sample ID : 034050-003

ab Sample ID : 70153404

ample Description SOIL MARINELLI SAMPLE T T T
ample Quantity B73.000 gram

ample Date/Time 9-02-97 10:30:00 AM

e aa 28 88 o8 se

.cquire Start Date/Time 9-03-97 3:51:13 PM
stector Name LABD4
‘lapsed Live/Real Time 6000 / 6003 seconds
‘omments:
P R R R L A R 2 XA A X 2R RIS SRR E AL L2 3 EXFELE LIRS EEL IR ELEZSILEI I L LSS L L TR XX L X R T LS
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 3.67E+00 1.22E+00 1.17E+00
TH-234 3.75E+00 9.39E-01 4 . 08E-D1
RA-228 1.01E+00 6.20E-01 4.44E-01
PR-214 7.87E-01 1.14E-01 3.852E-02
BI-214 7.36E-01 1.25E-01 3.32E-02
TE-232 6.08E-01 2.97-01 1.25E-01
RA-228 5.58E-01 1.91E-01 1.18E-01
AC-228 5.93E-01 1.4BE-01 6.53E-02
TH-228 £€.25E-01 1.86E-01 2.62E-01
xA-224 5.89E-01 3.40E-01 6.71E-02
pP3-212 6.08E-01 1.04E-01 3,.26E-02
=1-212 6.77E-01 3.75E-01 2.27E-01
TL-208 5.34E-01 1.05E-01 5.00E-02
U-23E 7.64E-02 6.77E-02 1.03E-01
TE-2321 Not Detected  --=«e-e-- 8.55E+Q0
PA-231 Not Detected  ----=----- 1.18E+00
TH-227 Not Detected  --------- 2.70E-01
XA-223 Not Detected  --------- 1.46E-01
RN-218S Not Detected @ --------- 2.87E-01
£3-211 Not Detected @ ----=----- 6.75E-01
TL-2C7 Not Detected - --------- 1.01E+01
AM-241 Not Detected @ --------- 2.13E-01
BU-239 Not Detected  -~-------- 3.11E+02 v )
NP-237 Y-t -0t e 1.84E-01MWJM4 ?’//,
DA-233 Not Detected  --------- 4.61E-02 7Y 3(77
TH-229 Not Detected @ --------- 1.80E-01 .



[‘Summary Report] - Sample ID: : 70153404

Nuclide
Name
AG-108m
AG-110m
BA-133
BE-7
3I-207
CD-109
CDh-115
CE-139
CE-1421
CE-144
CO-56
CO-57
Cco-58
Co-60
CR-51
CS-134
C8-137
=U-152
ZU-154
=J-155
rE-55
GD-153
=G-203
I-131
IR-192
X-20
MN-52
MN-54
M0-95
NA-22
NA-24
NB-G5
ND-147

Activity
{pCi/gram)

-------

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
8.54E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.10E+01
Detected
Detected
Datected
Detected
Detected
Detected
Detected

o) Lo o 5 o JEE = Xne

2-sigma
Error

---------

- e w e .-

- w e

---------

- e W =

---------

---------

- e .o -

MDA

(pCi/gram)

3.09E-02
3.09E-02
5.87E-02
2.04E-01
2.19E-02
6.23E-01
7.64E-02
2.27E-02
4,01E-02
1.69E-01
2.39E-02
2.18E-02

. 2.37E-02 .

2,.61E-02
1.92E-01
4.12E-02
1.78E-02
6.57E-02
1.43E-01
1.00E-~-01
5.23E-02
8.00E-02
2.50E-02
2.55E-02
2.22E-02
1.94E-01
2.77E-02
2.50E-02
2.46E-01
2 .B8E-02
8.95E-02
1.57E-01
1.64E-01

NI-57
?B-210
=U-103
=U-106
£z-1z22
£3-124
83-125
EN-113
ER-85
TA-182
TA-1E3
TC-95m
TL-201
£¥-133
v-88
ZN-65
ZR-95

Not

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

LA R

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

- wem -

- w -m .-

.........

-_—— - -

- - - - -

---------

8.35E+00
2.24E-02
2.20E-01
4.01E-02
2.36E-02
6.64E-02
2.50E-02
2.82E-02
1.18E-01
2.11E-01
6.06E-D1
1.34E-01
1.56E-01
2.00E-02
8.17E-02
4 ,25E-02

3.75E-02VJJJJ;/ §/5/g7
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
9-03-97 7:22:03 PM *

khkkkkhktdkkthkrhkthbdi thkkk kb kk kb kb bbbk dbkt kbbb hhhbkkkikhdthik

* Analyzsd by:

EYTXESEIES S AR E &0

‘ustomer : M.MITCHELL/D.BISWELL 6685/SMO

‘ustomer Sample ID : 034051-003
.ab Sample ID : 70153405
‘ample Description SOIL MARINELLI SAMPLE e T T

‘ample Quantity

,ample Date/Time
«cquire Start Date/Time
etector Name

.lapsed Live/Real Time

746.000 gram
©-02-97 10:40:00 AaM
©-03-97 5:33:48 PM

LABO4
6000 / 6003 seconds

se #e ee w3 s o3

lomments:
RIS ELES S 2 REI LS AL S SIS RS2SRSS SIS RS SRS SRS AR AR R RS RSt X
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 1.77E+00
TH-234 1.39E+00 3.B6E-01 4 .26E-01
RA-226 2.03E+00 5.04E-01 4 .50E-01
PB-214 7.95E-01 1.28E-01 3.83E-02
B1-214 7.35E-01 1.39E-01 3.95E-02
TH-232 7.73E-01 3.73E-01 1.24E-01
RA-228 7.73E-01 2.99E-01 1.28E-01
AC-228 7.72E-01 1.71E-01 6€.68E-02
TH-2Z8 7.30E-01 1.70E-01 4.67E-01
RA-224 7.82E-01 2.71E-01 6.87E-02
PR-212 7.60E-01 1.25E-01 3.51E-02
BI-212 €.88E-01 6.15E-01 2.48E-01
TL-208 6.67E-01 1.30E-01 5.2%9E-02
U-235 - TR NS 1.95E- oz}ﬂ'ﬁﬂ.}@[
TH-231 T2 S-S 8.82E+00
PA-231 Not Detected --------- 1.25E+00
TH-227 Not Detected @ --------- 3.13E-01
RA-22Z3 Not Detected @ ---=~----- 1.47E-01
RN-215 Not Detected @ «-ea--a-.- 32.30E-01
PB-211 Not Detected @ --------- 7.558E-01
TL~207 Not Detected --------- 1.16E+01
AM-241 Not Detected @ ---+----- 2.1€6E-01
DU-23¢ Not Detected @ --------- 3.32E+02
NP-237 Not Detected R 2.80E-01
PA-233 Not Detected @ --------- 5.14E-02

TH-229 Ncot Detected @ -=-=vc---- 1.90E-01

*
A// Reviewed by ﬂ!‘/ T *
******** ********************* * 22223222 222 22 2R

5%{57



[Summary Report] - Sample ID: : 70153405
Nuclide Activity 2-sigma
Name (pCi/gram) Error
AG-108m -Not Detected @ ----cc-c---
AG-110m Not Detected  ---~-----
BA-133 Not Detected @ ---v-----
BE-7 Not Detected @ ---------
BI-207 Not Detected @ ---------
cp-i0¢—mm———i 88+ 6——S—08=-t1
CD-115 Not Detected @ -cc-a----
CE-13% Not Detected @ ---------
CE-141 Not Detected @ ---------
CE-144 Not Detected @ ----v-c---
CO-56 Not Detected @ ~--------
CO0-57 Not Detected @ ---------
CO-58 Not Detected  ---------
CO-60 Not Detected  -------c--
CR-51 Not Detected @ ----e----
CS-134 Not Detected @ ---------
CS-137 4 .26E-02 1.96E-02
EU-152 Not Detected @ -----a---
EU-154 Neot Detected mmeeesees
EU-155 Not Detected @ ---------
FE-59 Ncot Detected  ------u--
GD-15%3 Not Detected @ ---------
EG-203 Not Detected  ---------
I-131 Not Detected @ ----c-----
IR-192 Not Detected @ -«--------
K-40 1.20E+01 1.86E+00
MN-52 Not Detected W ---------
MN-54 Not Detected @ --------.
MO-99 Not Detected @ ---------
NA-22 Not Detected @ ---------
NA-24 Not Detected @ ---------
NB-95 Not Detected @ --ve-----
ND-147 Not Detected  -«-------
NI-57 Not Detected @ ---------
PB-210 Not Detected @ ---------
RU-103 Not Detected  ----c-----
RU-106 Not Detected @ «--------
§B-122 Not Detected - ---------
§B-124 Not Detected @ ---------
SB-125 Not Detected @ ---=--.--
EN-113 Not Detected  ---------
SR-85 Not Detected = ---------
TA-182 Not Detected — ----=-----
TA-183 Not Detected @ ---------
TC-98m Not Detected @ ---------
TL-201 Not Detected @ ---------
XE-133 Not Detected @ ---------
Y-88 Not Detected @ ---------
ZN-65 Not Detected @ ---w--u--.
ZR-85 Not Detected = ---------

MDA

(pCi/gram)

3.45E-02
3.16E-02
6.42E-02

2.60E-02
2.35E-02
2.63E-02
2.70E-02
2.07E-01
4.59E-02
1.78E-02
7.06E-02
1.60E-01
1.09E-01
6.18E-02
8.30E-02
2.66E-02
2.74E-02
2.43E-02
1.95E-01
2.93E-02
2.89E-02
2.74E-01
3.13E-02
1.08E-01
1.84E-01
1.89E-01
7.19E-02
8.87E+00
2.52E-02
2.50E-01
4.79E-02
2.65E-02
7.04E-02
3.22E-02
3.27E-02
1.34E-01
2.17E-01
7.76E-01
1.44E-01
1.72E-01
2.34E-02
9.06E-02
4.78E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-04-97 8:54:44 AM *
(223222422 22222222222 dR 2222232 YRXYR2 2822222 222222 X 22 A as s st d Rl s S
* ) *
+ Analyzed by: ' {/«/ $7 Reviewed by: 41/‘{(77 *
(2222 X228 8222 22 2 kkdkk kb kb kErrrhdthkhhkkkddhdkdihi 2323232223222 22X X3 &
Customer : M.MITCHELL/D.BISWELL. (6685/SMO)

Customer Sample : 034052-003

Lab Sample ID : 70153406

Sample Description : MARINELLI SOIL SAMPLE ' e e T

Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Detector Name

Elapsed Live/Real Time

853.000 gram
9-02-97 10:50:00 AM
9-04-97 7:10:22 MM
LABO4
6000 / 6003 seconds

se sm se a0 an

Comments:
I S S F R R E R 2T AR LSS LI ALL LA RS LILLEITE ISR ENEELZSES SIS LTSS LS I SIS S AT TSRS 2 X2 2% X
Nuclide Activity 2-si MDA
Name (pCi/gram) Error (pCi/gram)
U-238 1.45E+00 8.31E-01 1.10E+00
TH-234 1.31E+00 3.86E-01 3.82E-01
R2-226 1.74E+00Q 4 ,48E-01 4.35E-01
PB-214 8.03E-01 1.25E-01 3.53E-02
BI-214 7.13E-01 1.41E-01 3.58E-02
TH-232 6.01E-01 2.8BE-01 1.05E-01
RA-228 €.22E-01 1.94E-01 1.03E-01
AC-228 6.37E-01 1.43E-01 6.45E-02
TH-228 5.41E-01 1.94E-01 31.67E-01
RA-224 7.08E-01 2.15E-01 5.99E-02
PB-212 6.22E-01 1.02E-01 3.18E-02
BI-212 7.02E-01 3.30E-01 2.32E-01
TL-208 6.14E-01 1.15E-01 5.158E-02
U-235 Not Detected @ --------- 1.81E-01
TH-231 Not Detected @ --------- 8.20E+00
PA-231 Not Detected  --------- 1.18E+00
TH-227 Not Detected @ -----»--- 2.74E-01
RA-223 Not Detected @ «-------- 1.43E-01
RN-218 Not Detected @ --------- 2.91E-01
F2-211 Not Detected @ --------- &.72E-01
TL-207 Not Detected @ ~«-s--=ew- 1.06E+01
AM-241 Not Detected @ --------- 2.02E-01
PU-238% Not Detected @ ««---=-«-- 3.11E+02
NP-237 Not Detected @ --------- 2.56E-01
PA-233 Not Detected @ --------- 4.94E-02

TH-228 Neot Detected --------- 1.77E-01



[Summary Reportl - Sample ID: : 70153406

Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error {pCi/gram)
AG-108m Not Detected --------- 3.06E-02
AG-110m Not Detected @ ---~--c---- 3.51E-02
BA-133 Not Detected @ ------=-- 5.99E-02
BE-7 Not Detected ---+ec---- 2.06E-01
BI-207 Not Detected @ ---v-----. 2.30E-02
CD-10¢ e ety b AR G2 5.68BE-01
CD-115 Not Detected @ --------- 9.31E-02
CE-138 Not Detected @ --------- 2.25E-02
CE-141 Not Detected @ s-vrrvc-ew- 4.11E-02
CE-144 Not Detected @ ~+c---aw- 1.70E-01
CO-56 Not Detected @ -----c--- 2.39E-02
Co-57 Not Detected @ --------- 2.20E-02
Co-58 Not Detected @ «-=----=--- 2.33E-02
CO-60 Not Detected @ --------- 2.73E-02
CR-51 Not Detected @ --------- 1.99E-01
CS-134 Not Detected = ---e----- 4 ,.24E-02
CS-137 1.33E-01 3.08E-02 1.6BE-02
EU-152 Not Detected  --------- 6.59E-02
EU-154 Not Detected @ ------c--- 1.41E-01
EU-155 Not Detected ™ --=eec--=- S.82E-02
FE-59 Not Dete¢ted @ ------c--- 5.64E-02
GD-183 Not Detected @ --------- 7.66E-02
HG-203 Not Detected @ --------- 2.53E-02
I-131 Not Detected @ -+=-eceu--a-c 2.62E-02
IR-182 Not Detected @ --«------ 2.33E-02
K-40 : 1.14E+01 1.76E+00 2.06E-01
MN-52 Not Detected @ ----vc---- 2.87E-02
MN-S4 Not Detected  --------- 2.59E-02
MO-99 Not Detected @ --------- 2.91E-01
NAa-22 Not Detected @ «-=evc-u-- 31.00E-02
NA-24 Not Detected @ --cc-c---- 1.92E-01
N2-95 Not Detected ™ --------- 1.80E-01
ND-147 Not Detected ™ --------- 1.75E-01
NI-57 Not Detected @ -----+--- 9.77E-02
PB-210 Not Detected @ -+------- 8.27E+00
RU-103 Not Detected @ --------- 2.43E-02
RU-106 Not Detected @ --------- 2.24E-01
SB-122 Not Detected @ --------- 4 .99E-02
S8-124 Not Detected @ -----c---- 2.49E-02
§3-125 Not Detected @ --------- 6.95E-02
SN-113 Not Detected ~--=------ 2.97E-02
SR-85 Not Detected  ---ve---- 3.00E-02
TA-182 Not Detected @ ------«-- 1.24E-01
TA-183 Not Detected @ --------- 2.20E-01
TC-59m Not Detected  ----+--v-- 3.35E+00
TL-201 Not Detected @ --------- 1.50E-01
XE-133 Not Detected @ --------- 1.8BE-01
Y-88 Not Detected @ --------- 2.16E-02
ZN-65 Not Detected @ -««------ 8.37E-02
ZR-S5 Not Detected @ -----c-ce-- 4,36E-02
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Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *

*

*

*

9-04-97 9:09:00 AM

'S 2222 22322222 R R R 2222222 XXX 222222l

*

*

khkkkhkkkdkdkdkdirrttthdrn

* Analyzed by:

dkkdkkhkkkdtkkrhkrkddk

lustomer : M.MITCHELL/D.BISWELL (6685/SMO)

Reviewed by:

Al "
/ , 214 :
***** ************************ ********************

Customer Sample 4D . LAB CONTROL SAMPLE USING CG134
Lzb Sample ID : 70153407

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 9-02-97 8:55:58 AM
Detector Name LARQ2Z
Zlapsed Live/Real Time 600 / 606 seconds

~
omments:
Thkkdrdkkdkdd kbbb kbhhdkdk kb kb trdrkdrdd bbb kkkdtddhhdrhdrhbbbddhrrrttdrrherrtd

Nuclide Activity 2-sigma MDA

Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected  --------- 2.37E+04
TH-234 Not Detected @ ---=----- 3.33E+03
RA-226 Not Detected @ --------- 5.57E+03
PB-214 Not Detected @ --------- 6.61E+02
=I-214 Not Detected @ --+------ 6.08E+02
TH-232 Not Detected @ --------- 2.11E+03
RA-228 Not Detected  --------- 2.65E+03
AC-228. Not Detected @ ---«----- 1.48E+03
TH-228 Not Detected @ ---=-+---- 7.92E+04
RA-224 Not Detected --------- 3.08E+03
pR-212 Not Detected @ --------- 5.50E+03
BI-212 Not Detected @ --cc-ne-- 4.91E+04
TL-208 Not Detected @ --------- 1.05E+04
J-235 Not Detected  --------- 1.46E+03
TH-231 Not Detected @ ----=---- §.41E+04
7A-231 Not Detected @ --------- 1.35E+04
TH-227 Not Detected @ --------- 2.22E+03
RA-223 Not Detected @ --------- 1.00E+26
XN-218 Not Detected @ --c------ 5.33E+03
°3-211 Not Detected @ --------- 1.21E+04
TL-207 4 .69E+04 4 .68E+04 B.65E+D4
AM-241 8.57E+04 1.43E+04 1.42E+03
rU-239 Not Detected W --------- 2.38E+06
NP-237 Not Detected @ --------- 1.71E+03
TA-233 Not Detected:  --------- 5.98E402
TH-229 Not Detected @ --------- 1.34E+03



[Summary Report] - Sample ID: '+ 70153407

Nuclide Activity 2-sigma MDA

Name (pCi/Each) Error (pCi/Each)
AG-108m Not Detected @ --c-----. 3.18E+02
AG-110m Not Detected @ -cc--aal. 1.63E+D6
BA-133 Not Detected @ ------<-- 6.53E+02
BE-7 Not Detected @ --------- 4 . 34E+17
BI-207 Not Detected @ -~--v-c--- 3.16E4+02
CD-109 3.29E+05 2.54E+(05 1.53E+05
CD-115 Not Detected @ -------~- 1.00E+2¢
CE-138% Not Detected  -cerceaen. 5.65E+Q7
CE-141 Not Detected @ --------- 1.00E+26
CE-144 Not Detected @ ----e--w- 5.95E+(05
CO-56 Not Detected - --------- 1.97E+12
COo-57 Not Detected  -----=-=-- 1.02E+05
C0-58 Not Detected @ -----=---- 1.39E+13
C0-60 8.07E+04 1.09E+04 3.84E+02
CR-51 Not Detected @ --------- 1.00E+26
C8-132 Not Detected @ --------- 2.78E+03
CS-137 7.26E+04 1.02E+04 2.66E+02
EU-152 Not Detected --vc------ 7.48E+02
EU-154 Not Detected  ~--===2u.a 2.44E+403
EU-155 Not Detected @ --------- 2.12E+03
FE-59 Not Detected  --------- 6.16E+19
GD-153 Not Detected - -evc------ 7.00E+05
HG-203 Not Detected  --------- 3.75E+18
I-131 Not Detected  --c------ 1.00E+26
IR-152 Not Detected  -~----v-- 4 .30E+12
K-40 Not Detected @ -----=---- 1.49E+03
MN-52 Not Detected @ -----=---- 1.00E+26
MN-54 Not Detected @ --------- 8.51E+04
MO-88 Not Detected @ --------- 1.00E+26
NA-22 Not Detec¢ted @ ---v----- 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 @ -----e-c- 1.00E+26
PR-210 Not Detected @ --------- B8.23E+04
RU-103 Not Detected @ --------- 5.05E+21
RU-106 Not Detected @ --------- 3.12E+05
SB-122 Not Detected @ -««--e=-u- 1.00E+26
S3-124 Not Detected @ --------- 8.85E+14
SB-125 Not Detected @ --------- 5.83E+03
EN-11i3 Not Detected  --------- 1.45E+(QS
SR-85 Not Detected @ --------- 1.37E+14
TA-182 Not Detected @ -------ca- 3.90E+09
TA-183 Not Detected @ -c-vvc---- 1.00E+26
TC-99m Not Detected @ ----c-cc--- 1.00E+26
TL-201 Not Detected @ --------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-B8 Not Detected @ c--v----- 1.99E+09
ZN-65 Not Detected @ --------- 1.01E+06
ZR-85 Not Detected @ --------- 2.98E+14



Sandia National Laboratories
Albuguerque, New Mexico 871835-0854

Dae:  August 21, 1997

To: Whom it May Concern

fom:  D. L. McLaughlin, MS-0854 (7578)

subject:  Samples 06895 to release samples on COC 06885 to LVAS.

Per the license agreement of Las Vegas Analytical Services (Formerly Lockheed
Analytical Services) and the State of Nevada, License Number 03-11-0269-03, the
aforementioned samples on COC 068835 which are represented by the sample splits on
COC 06895 may be sent to Las Vegas Analvtical Services without violating their license
agreements.

If you have any questions, please contact me at §44-0941.
DLM:7578:dlm

Copy to SMO data pack
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RADOLOGICAL SURYEY FORM

Survey Nutnber. 8.97.04T1
Page L o 2
—i-,UEI'“N—ll lthu:slunl)riu Duiy Tihine ﬁ"“io—n-. B —
CR128 M MITCHELL/GH54 081997 1500 MA
urpast - Reguest & (AT : RPIR &
RELEASE OF SAMPLES TO SMO NA RE-97-0043 NA
Tnstiwinent and Probee Ty and Scriat I s Surveycr(s) Prwiea] Nonw “Buveywli) Sigguture
ASP1-_H_O2GD-2883 KM BABILON M /ﬁ?,(, _
! (A~
BETAGAMMA CGN FANINATION ALPLIA CONTAMINATION RADIATIONSURVEY |
Connting DJalt Attachedd 3 Yea [ Na Counting 172t Attacked BJ Yoz [ No
» lcm Description %ER 20 Asvtoe DU %EM 0 Awiope NA Ekg. HA
Bkg.  __dpm __ @) Rkp. dpm () R—
__pm cpm no cmi(l) TIRIF L cpm - M emf(1) TmIr memfr (3} Disteneo

1,2 Sanple #33687 80 a0 ND T

34 | Sample #33668 80 B0 ND T

58 | Sample #33669 30 BC | ND | T

78 Sample #33670 90 8o ND T
9,10 | Sample 433671 8O a0 ND T |
11,12 , Sample #3672 80 80 NC T
1314 | Sample #33673 80 80 ND T
15,16 | Sample £33874 B 80 ND T
17,18 | Sample 833675 an a0 ND T
19,20 | Sample #£33676 B0 | 8o ND T
21,22 | Sample #33677 B0 o0 ND T
23-26 | Sample #33678 80 80 ND | T

727 | Sample 433679 80 0 ND | T

Nat: (1) 1§ area other than 1D ur?, scowd a3 opn_#_pml_»:, o1 a;ﬁfi.:.w. Nete (23 Tolalf Tenwvablel

ned. Nole (3): indicat= type, of uther 1han ganvna li.c., noor fi).

smenrs showed there 10 not be any detectable centamination.

Remarks:  The samples were containerized in plastic marinellies or in glass jars. They was a direct frisk taken on each one contuinng the sample. The

l Reviewed by

TTRPOASSDIE
ver Y00b 24




T VY-

=T Ay A AV

Radiation Protection Sample Diagnaostics (7878) TA-Il 8921

Smear Analysis
Date: 872087 Alpta aciivity action leved (DPM): 20.00
Counting Unit i 1 (SMLY S674564) Bota aciivity action level {D5*M): 1000.00
Data fia name; CMBXLUNIT1\73516002.X0LD Certairty Jovel Tor MDA and flags: 95.00%
Baich Ended: 6/19/97 tQ28 High Volage Setting: 1360

Crosstalk Comrection: Applied

ANALYZED BY REESE i Application Revalon; 3
REVIEWED BY: ﬁﬂjf Appiication Verslon: Standerd

Batch 1J: SAIPLES &/16'BABILON

Pm_z'_d.é
Survey No. Za‘ lj = Q"FH

Alpha efficiancy log file: pu23tab
Alpha Efficikncy: 43.14%
Alpha to Beta Croastalic 10,10%
Apha Dackground (G M): 0.4
Afpha Correction Factor; 1.000

Bela eificlncy log 1he: ti38at g
Beta EMcloncy: 54.00% : ‘
Bota Into Alpha Croastalk: 1.36%

Bela Backgromnd (CFM): 10 ‘
Bels Corvuciion Factor: 1.000

1.00 060 -190 1550 .

Alpha Acity Bata Actiily oot Alpha  Beta  Tims
i | oPM o fags MDA OPM p flgs MOA |Time CPM  CPM  Compt
1 1.62 263  <MDA 1166 363 198  <MDA 1565 r
2 1.86 263 <MDA 1151 S48 108 MDA 1565 | 100 060 200 1550
3| 04 205  <MDA 1201 0zr 320 MDA 1546 J100 040 010 1600
4 1.07 267  <MDA 126 an 378  <MOA 1544 | 1.00 040 110 1602
5 104 285 MDA 1291 0.27 328 <MDA 1545 J100 040 010 1603
6 182 263 MDA 1138 363 198 MDA 1505 [100 060 -100 1604
7 .11 268  <MDA 123 108 419 DA 1544 100 040 210 1805
8 100 264  <MDA 1186 158 271 <MDA 1545 §1.00 -040 -080 t8:08
9 am 373 AL 1242 5% 453 DA 1533 {100 180 30 1607
0 1.58 264  <MDA 1184 479 271  <MDA 1535 ]100 o060 -000 1608
1 RET) 268 MDA 12} 3.9 412 <MDA 1544 100 040 210 teét0
12] -or 267  <MDA 1218 2.4 373 <«MDA 1644 100 D4 t10 181
13] -ro7 267  <MDA 1218 21 375 DA 1544 100 04 110 112
1« | -097 263  <MDA 1170 340 188 MDA 1545 [100 04c -100 1813
s | o7 267  <MDA 1216 2.1 A7  <MDA 1584 |100 .04C 140  16:14
16 | 097 263 <MDA 1170 343 198 <MDA 1545 100 040 190 1816
17 ) 097 263 <MDA 1170 343 1 <MDA 1545 {100 040 180 16407
1] .14 268  <MDA 1246 581 4B <AL 1544 100 o4 310 1898
19 420 aan <AL 1188 as4 198 <vMDA 1584 100 160 -190 1619
20 493 3¢ <AL 1190 016 228 <mbA 1584 |100 ten aw  te20
2} 114 266  <MDA 1248 581 A <AL 1544 100 040 A0 1029
2] -0 26t  <MDA 1186 158 2H MDA 1545 | 100 04 000 1622




Radiation Protection Sampls Diasgnostics (7678) TA4l 6621
Snear Analysis

Pqn_é_cl_é_
Survey No. (0‘7_?‘ O‘i?’,

Alpha effickncy log Mle: puz38ab
Alpha Effickncy: 43.14%

Dale: /2007 Alpha aclhity action level (DPM): 20.00 Alpha {o Seots Crosstallc: 10.16%
Counling Unit it 1 {SNL¥ 58745¢4) Batn activity action tevel (DPM): 1000.00 f.‘lph Background (CPM): 0.4
Data fis name: C:UBXLUNIT1122518032.XLD Certainiy level for MDA and Mtags: 96 00% Alphs Comection Fackar: 1.000
Baich Endad; 8/1Y/57 1628 High Vditage Setting: 1380 Hets aMcknoy log he: ctiteb
Croaslalk Carrection: Applied Beta Efficiency: 54.08%
ANALYZE) BY REESE Applicetion Revision: 3 Bete into Alphe Crosstalicc 1.38%
REVIEWED BY: o7 Application Varaion: Standard | Beta Background (CPM): 2.0
Baich I0; SAMPLES 8/19 BABILON Bela Comedion Fecior: 1.000
Alphs Activity Bata Activity count Alpha Beln Tima
1D DPM o~ Nags MDA DPIA o flags MDA Time CPM CPM Compl
b 0497 283 MDA 11.70 343 t.90 «MDA 1545 100 D40 -1.90 1824
24 +1.00 264 “MOA  11.88 -1.58 27 MDA 1545 100 040 090 18:25
25 -1.00 264 <MDA 1188 -1.59 2N MDA 1545 100 Q4 000 16286
26 -4.07 2987 MDA 12.'6 211 37 MDA 1544 1.00 -0.40 110 16:27
7 -1.18 2.1 «MDA t2.00 T7.65 404 <AL 1543

100 040 440 1628
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To be completed by Customer Shaded areas are for RPSD use on!v_
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Date Results Needed: _ 2542 G 1.0 917 .
¥ r s
Suspect Isotopes: Mond L. ‘;.f =
Case Number. gg2/(.0/2 HB0O
. Customer Sample | Date/Time | Sample Requesled Analysis
ar¥d Sample 1D Type | Collected | Quantily
A1 1€ Yidia~ = oF-r 7-%1 s
;,(ﬁ L0 c’$ - Se ,'/ ;- 5919; 3o¢ -h«/ oa smva, S pLC .
/28- * F~19-77
sl JIM o $3s lspo 3.t
ql|ex 2 g-sPol- 0¥~ 5~-97
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Snt
" Batcn No.

ANALYSIS REQUEST ANI® “HAIN OF CUSTODY

Dept.’ No./Mail Siop: 4{6_5?_5_/”' B o8 A
‘roject/Task Manager: AL A2 /7 7 Sv /Y.

Project Name: £8_5, Y2 __ /28 L/ ("1

-

. PAGE / ce  /

Aricoc-_ 06898 .

Parameter 8& Method Requested

Record Center Code; SR /2322 /11 & L DA T..

LogbookRefNo; £X =047 ~ . _.

Service Order No.: €.

A

L=y Send Report to SMO

Lab Destination: Z 2% 2 f’/r_?
SMO Contact/Phone: /% i 2y s ga? f2H ~F15

j r 4n

6&'"'5th Shigped:” ‘7/ 7/4’7 setitnadi | Coract Moz . g/ & r
CamrMnybm No.: e s" ] CaseNo:g ¥, 7
Lab Contact: f:r”“’-l’l-J-)ﬂ'ﬁr.-7u:JFSM0Amhlum

'Bi

/“.,.:,su..-'z..

Il to: Sandia National Leborataries

Supplier Services Department Y
P.0. Box 5800 MS 0154 y
Albuguerque, NM 87185.0154 "

Location l Tech Area A4/ A . X Reference LOV (available at SMO)
e : — o] 2" Container c
Building " " " Room _A/A E _g -] 083l
. £ h af2la
- ~ ER Sample ID a Date/Ti Sampl Preser-[ES S| E &
Samle No.-Fracton [SRSemele R or N2 8| g | Osterme |Samwlel 1150 otumd Preer B2 £ L
& cr/<g a5 -77 ) . .
N3141al517{"|0[0] 3 n/-—y/szé’o/?q/ 0-¢128|° ozl T P ltwadl Abuel &2 |SA d
|2led el 6l r|-1olat 3 Fri2 ££4710769 193] _| | f ¥ :
Lzlel 21512 G605 CV!“*’/?"/”/ 224 | ] X
g < . :
A1z lelsldlel-lalolz [£Y ””’f"’aﬁfw ussl |
g L o i % . ,J J" B -
13l N\ 5192 bololz |° 2,242 452
= 7 B B oy e

'3?154foo?cy:;’7/ s'a/’lf: fHT X £ :
3% I B s 0] 518 Rl B R (=~ & § o : !
B9 bl 31 7 ",f.fFf”’ 00| |

A= 7L 121 1. iz - ) :

N 1510l 3 i ; L1 : 1

AN Aol 3 Cx128-ER 22| 0O LEXS Dt | Ne y )4 .

4 :‘} ' -?. ; 5 S —p—1 L ) r / TJE M ST ope—
XMMA @ Yes E;] No~ Ref..No, L ..?,‘.'.'.‘E!"J.s;”"ﬂ A i Special Instructions/QC Requirements .. fAbiio
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To ompleled by Cusfomer
o Customer :

_Organization:’

Project Location:
Phone: -

S

ﬂ{ﬁ&- @ﬁ‘gﬁ

LEFS

/;.Lm\[,mmm;z

Mﬁiégﬁ

Hazards/Special Instructions:
« This Aualys's Aegees? goes
w!th AR /CoC 0579

7AhesSe aprd

+ Please Rush .

- Sar 1 National Laboratorie "I Sampie Analysis Requ- t Form
Radiation Protection Sample Diagnostics 4, <. /2 fease ﬂu_d Z Page _/ of )
o 4
Shaded e for RPSD use only

OKS INS

rjateResullsNeeded: Scretalas sa mples For
‘Suspect Isotopes: _tlene e FS s ‘f& Lad, H
Case Number: gpzs,a00/2 B0 ekl SMO ﬁ U 3
' <Y OGY vam
Customer Sample | Date/Time | Sample Requested Analysis eer
- Sample ID Type | Collected | Quantity
¢ ct oF-aF =27
3 4of 7 ~003 ‘S'a"/ 1 29N TO0 wel | G 2 s mea ..glég,c..
1340 6/~ dp3 ' | oust |
13Y/SH - O3 l /320 ’} }
34 49- 003 || 153 | | oY
23 4159+ 003 1400
13 (4 F= 203 | 1450
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=L 7y PR \[/ !
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Rellnquished by / Dale Received by Dale
Dale Received by Dale
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l1z/09/81  12:18 5058443128 SNL SMO »+-» SMO SHIPPING

222332223 FXTLSLXSXLR LSRR LL LT L S LSS S AL LSS IR ER RS2 2R R SR &R X 2 Rrpraraen

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory) *
LA 9-09-97 4:17:28 PM *
*

EX2222 322222 ESRAITTLRSS SRR ARAS AL ARSI R AR AR SRR AR A SRS LR KB RR g

' +*
* Analyzed by: © 3/7‘/‘:" 7 Reviewed byiw //0/4’7 *
'YX 42242284 I XTI L XS ST AEEI LR EA AR A2 2SS ST LS SR & A2 &4 ****************i

L]

Customer : M.MITCHELL/C.C. (6685/IT)
Customer Sample ID : 034057-003
Lab Sample ID s+ 70157201

MARINELLI SOLID SAMPLE
758.000 gram

Samplé Description
Sample Quantity

idoo4s013

Sample Date/Time : 9-08-97 9:50:00 AM
Acquire Start Date/Time : 9-09-97 2:28:36 PM
Detector Name : LABO2
Elapsed Live/Real Time : 6000 / 6003 seccnds
Comments:
222 XTI R P E TR R R F L EEEE LTI ELLESETL LS ESEZ L RS LS &L 2L L L L LT IR TR EE T
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected = -=-=----- 3.01E+00
TH-234 §.258E-01 5.48E-01 4.91E-01
RA-226 +1.75E+00 5.35E-01 4.B4E-01
PB-214 7.48E-01 3.77E-01 4.28E-02
BI-214 €.4BE-0Q1 4 _56E-01 4.11E-02
-232 5.37E-01 2.89E-01 1.33E-01
rA-228 7.10E-01 3.28E-01 1.34E-01
AC-228 6.22E-01 1.58E-01 7.45E-02
TH-228 6.67E-01 2.1%E-01 4.36E-01
RA-224 7.38E-01 2.27E-01 5.21E-0Q2
PB-212 £.01E-01 1.04E-01 3.78E-02
BI-212 7.16E-01 3,83E-01 2.63E-01
TL-208 5.51E-01 3.23E-01 5.93E-02
U-235 Net Detected @ --------- 2.18E-01
TH-231 Not Detected @ --------- 1.16E+01
PA-231 Not Detected @ --------- 1.26E+00
TH-227 Not Detected @ ------+-- 2.99E-01
RA-223 Not Detected @ +-------- 1.93E-01
RN-219 Not Detected @ «-c--v--- 3.34E-01
PB-211 Not Detected  -~----ne-- 7.56E-Q1
TL-207 Not Detected  ------.-- 1.18E+01
AM-241 Not Detected  --------- 4 .31E-01
PU-239 Not Detected @ --------- N 4.04E+02
NpP-237 Not Detected @ -+-------- 2.4BE-01
PA-233 Not Detected @ ---¢----- 5.11E-02
TH-229 Not Detected  -+------- 2,21E-01



Le/VJa/al Ll @ol06443128 SNL SMOD

[Summary Report] - Sample ID: : 70157201

zlide Activity 2-sigma MDA
~ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.44E-02
AG-110m Not Detected @ --c-vc----- 2.67E-02
BA-133 Not Detected @ -----cwew-- 6.37E-02
BE-7 Not Detected @ -=---=--.- 2.16E-01
CD-109 Not Detected @ --------=- 8.43E-01
CD-115 Not Detected @ --------- 8.30E-02
CE-139 Not Detected  ----«wv-.- 2.64E-02
CE-141 Not Detected @ «-v--vce-- 4.7BE-02
CE-144 Not Detected @ -vr-wavw-- 2.21E-01
C0-5¢ Not Detected  ~-v-----.- 2.26E-02
C0-57 Not Detected @ --------. 2.71E-02
CO-58 Not Detected @ --------- 2,65E-02
CO-&60. Not Detected @ --------- 3.02E-02
CR-51 Not Detected @ ---w----- 2.0%E-01
CS-134 Not Detected @ --------- 4 .49E-02
CsS-1237 Not Detected @ vevcee--.. 2.92E-02
EU-152 Not Detected @ --------. B.l14E-02
EU-154 Not Detected W ---c------ 1.59E-01
EU-1558 Not Detected  --------- 1.37E-01
FE-59 Not Detected @ -c-ce---- 6.12E-02
GD-153 Not Detected — -~-cer--.n 9.54E-02
HG-203 Not Detected W --------- 2.84E-02
I-131 Not Detected @ --------- 2.74E-02
IR-192 Not Detected @ -------.- 2.43E-02
.40 1.10E+401 1.70E+0¢ 2.38E-01

1-52 Not Detected @ --------- 2.97E-02
MN-54 Not Detected  ---w----- 3.14E-02
MO-89 Not Detected @ --------- 2.64E-01
NA-22 Not Detected @ ---eae---- 3.45E-02
NA-24 Not Detected @ ----aeo.- 1.11E-01
NB-95 Not Detected @ --+-----. 1.73E-01
ND-147 Not Detected W --------- 1.80E-01
NI-57 Feiin oo fggm—as 3.95E-02 ~
PB-210 Not Detected @ --------- 3.11E+01
RU-103 Not Detected W ---------. 2.52E-02
RU-106 Not Detected @ --------- 2.54E-01
SB-122 Not Detected @ --------. 4,.72E-02
SB-124 Not Detected @ --------. 2.74E-02
SB-125 Not Detected @ ----c-c---. 7.18E-02
SN-113 Not Detected W --vc---... 3.25E-02
SR-8% Not Detected @ --------. 3.38E-02
TA-182 Not Detected @ -------.. 1.27E-01
TA-183 Not Detected @ --------- 4,32E-01
TC-99m Not Detected @ --c----.- 7.03E-01
TL-201 Not Detected @ r-ccce-.. 2.18E-01
XE-133 Not Detected @ ~------.- 1.92E-01
Y-B8 Not Detected @ --------.. 2.26E-02
ZN-65 Not Detected @ --v-----. 8.85E-02
ZR-95 Not Detected — --------. 4.95E-02

>+ SMO SHIPPING
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ddkkkkkkhk kb kdkk kbbb bk kb kbbbt ddhrbdrhrkdkddhrbdahhbdrhkdrbbrdbdd bbbkt rdy

* o Sandia Nationa} Laboratories *
* Radiation Protection Sample Diagnostics Program {881 Laboratory] *
L 9-09-97 6:08:51 PM *
*

22222 AR AR AR LR TR RS L SRS RS RS RRlsi XERLRR AR Rt R R L L L X Y LAY

*

Customer

* Analyzed by:

kkkdkkbkkbkdtddkddkbrd

Customer Sample 4D
Lab Sample ID

Sample Description
Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

%kt k

-t

. *

"/y ¢ Reviewed by: % QZ/Q/Q'? *

I L I T e S LAt LRI T eI I T
M.MITCHELL/C.C. (6685/IT)

034061-003
70157202

MARINELLI SOLID SAMPLE
973.000 gram
9-08-97 10:45:00 AM

9-09-97 4:20:08 BPM
LABQ2Z
6000 / 6002 seconds

2223222 R 2222 RS XS R 422222 RS SRS R A2 sd iRl R XY X LR R

Nuclide
Name

Activity
(pCi/gram)

Not

Not

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
.41E-01
.39E+00
.00E-01
.80E-01

.16E-01
.38E-01
Detected
3.65E-01
2.55E-01
2.49%9E-01
Detected
2.14E-01

NN T

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

1.47E-01

1.48E-01
1.28E-01
5.46E-01
1.17E-Q1
2.62E-01

.........
---------
---------

.........
---------
_________
---------

MDA
(pCi/gram)

----------

2.32E+00
3.86E-01
3,74E-01
3.16E-02
3.14E-02

9.01E-02
8.38E-02
1.11E-01
3.32E-01
4,.34E-02
2.74E-02
2.11E-01
4.14E-02

1.68E-01
8.77E+00
9.49E-01
1.84E-01
1.49E-01
2.56E-01
5.77E-01
B.60E+00

3.24E-01
3.05E+02
1.84E-01
4,.13E-02
1.69E-01




AlfMI/IIL  1l&esdw e JUJIOT2OLILO oL SMO =»+> SMO SHIPPING @o07/01:
(Summary Report] - Sample ID: 70157202 )
Nuclide Activity 2-sigma MDA

ume (pCi/gram) Error (pCi/gram) =
AG-108m Not Detected @ --c--:2.c- 2.41E-Q2
AG-11i0m Not Detected @ --------- 2.88E-02
BA-133 Not Detected @ -vcnmve--. 5.04E-02
BE-7 Not Detected @ -vvc-c-a-- 1.76E-01
CD-109 Not Detected  ----=--=.- 6.22E-01
CD-115 Not Detected  -=-=-n---- 5.B6E-02 __ § . J
CE-138 4—B-EE—-03 E—53E—63 1.19E-02 &/ olz//"—f f/y/77
CE-141 Not Detected  --------. 3.74E-02
CE-144 Not Detected @ --------. 1.72E-01
CO-58 Not Detected  ---------. 1.61E-02
CQ-57 Not Detected @ --------. 2.12E-02
C0-58 Nct Detected  «=-vc----- 2.05E-02
Co-60 Not Detected @ ~-------. 2.11E-02
CR-51 Not Detected @ -=---v---. 1.60E-01
C5-134 Not Detected @ --------- 3.71E-02
C8-137 8.9BE-02 2.24E-02 1.44E-02
EU-152 Not Detected @ --------- 6.37E-02
EU-154 Not Detected @ ~-c-----. 1.11E-01
EU-15% Not Detected @ «ecauw---n. 1.03E-01
FE-59 Not Detected @ --------- 4.27E-02
GD-153 Not Detected @ --------- 7.21E-02
HG-203 Not Detected @ --------. 2.07E-02
I-131 Not Detected = ----=--.-.. 2.13E-02
IR-192 Not Detected @ --------- 1.88E-02
K-40 5.06E+00 B.42E-01 1.76E-01
MN.S2 Not Detected @ --------- 2.28E-02

-54 Not Detected @ r----e--- 2.26E-02
MO-99 Not Detected @ +---e----. 2.06E-01
NA-22 Not Detected @ --------. 2.39E-02
NA-24 Not Detected @ --------. B.40E-02
NB-95 Not Detected @ --------- 1.13E-01
ND-147 Not Detected  --------- 13m0 ) fﬂ///c:/
NI-57 54502 FFEE-Es 2.61E-0247 e/
PR-210 Not Detected @ ---cc--a-- 2.43E+01
RU-103 Not Detected  ---------. 1.89E-02 5/35/%7
RU-106 Not Detected @ --=------. 1.9%0E-01
SB-122 Not Detected — --------- 3.25E-02
SB-124 Not Detected @ --------. 2.15E-02
SB-125 Not Detected @ ---------. 5.70E-02
SN-113 Not Detected @ --------. 2.58E-02
SR-85 Not Detected — --------- 2.41E-02
TA-182 Not Detected @ ----c----. 1.03E-01
TA-183 Not Detected @ ---c--c--. 3.27E-01
TC-99m Not Detected @ -------.. 5.95E-01
TL-201 Not Detected  --------- l.64E-01
XE-133 Not Detected @ --------. i.48E-01
Y-88 Not Detected @ --------- 1.73E-02
ZN-65 Not Detected @ --------. 7.18E-02
ZR-85 Not Detected @ --------- 3.4%E-0Q02
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********************t****************i**t********************************

* Sandia National Laborgtories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 9-09-97 8:00:17 PM *
4 i******************i**********************************t****ii**i******
* . " ®
* Analyzed by: F/2 /359 Reviewed by: Q//o]qkz *
[2XXZE X2 RIS XSS XX kv kk kbt hbkdrddthkbkdhektd *hkkkrkkkkr kdkdhktkhk ek
Customer ¢+ M.MITCHELL/C.C. (8685/IT)

Customer Sample ID : 034154-003
Lab Sample ID - ¢ 70157203

Sample Description
Sample Quantity

MARINELLI SQLID SAMPLE
844.000 gram

Sample Date/Time : 9-08-97 1:20:00 BPM
Acquire Start Date/Time : 9-09-87 6:11:26 BM
Detector Name : LABO2

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
IR A A A A2 RAd R AT ST E Rl ARl R R AR XA AR R 2R 2R A3 R R R XS R R AR R R R R L LS

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {pCi/gram)
U-238 Not Detected @ +-wvcav--. 2.74E+0Q0
TH-234 B.68E-01 3.38E-01 4.97E-01
RA-226 1.60E+00 £.46E-01 4,97E-01
PB-214 7.47E-01 2.45E-01 3.64E-02
BI-214 6.78E-01 1.60E-01 3.99E-02
—4-232 4 .50E-01 2.62E-01 1.16E-01
ca-228 3.872-01 2.96E-01 1.14E-01
AC-228 3.895E-C1 4.50E-01 6.13E-02
TH-228 5.34E-02 1.82E-01 4.23E-01
RA-224 4.31E-01 1.88E-01 4,39E-02
pPB-212 3.98E-01 5.72E-01 3.34E-02
BI-212 4.685-01 2.17E-01 2.30E-01
TL-208 3.B0E-Q1 1.13E-01 5.39E-02
U-238 Not Detected @ --------- 2.02E-01
TH-231 Not Detected @ --------- 1.04E+01
PA-231 Not Detected - --------- 1.12E+00
TH-227 Not Detected @ ---vv-rva- 2.53E-01
RA-223 Not Detected @ ------c--- 1.6%9E-01
RN-219 Not Detected @ --------- 31.02E-01
PR-211 Not Detected  --------- 6,.75E-01
TL-207 Not Detected @ --------- 1.06E+01
AM-241 Nct Detected @ ----=vc--- 3.88E-01
PU-239 Not Detected @ ----e---- * 3.58E+02
NP-237 Not Detected @ ~---v-c--- 3.068E-01
PA-233 Not Detected @ ----=----. 4.70E-02
TH-229 Not Detected  --------- 2.03E-01




12/09/81  12:19

5058443128 SNL SMO s3> SMO SHIPPING @o009/013

{Summary Report] - Sample ID: : 70157203
iclide Activity 2-sigma MDA

iame {pCi/gram) Error {(pCi/gram)
AG-10Bm Not Detected @ --------- 2,.81E-02
AG-110m Not Detected W ----wu---. - 3.80E-02
BA-133 Not Detected @ --e------- €.11E-02
BE-7 Not Detected ™ ---vc---.. 2.06E-01
CD-109 Not Detected  ---vc---.. B.20E-01
CD-115 Not Detected  --------- 7.22E-02
CE-139 Not Detected @ ---------. 2.48E-02
CE-141 Not Detected @ «-+e------ 4.48E-02
CE-144 Not Detected @ --------- 1.98E-01
CO-5¢ Not Detected @ ---------. 2.15E-02
C0-57 Not Detected @ --------- 2.47E-02
CO-58 Not Detected @ --------- 2.486E-02
CO-60 Not Detected @ -------.. 2.76E-02
CR-51 Not Detected W -------.. 1.87E-01
Cs-134 Not Detected W -------.. 4.16E-02
CS8-137 1.10E-01 3.02E-02 1.85E-02
EU-152 Not Detected  --------. 7.44E-02
EU-154 Not Detected @ ------c--- 1.35E-01
EU-155 Not Detected @ --------- 1.20E-01
FE-59 Not Detected @ --------- 5.03E-02
GD-153 Not Detected  ---«----- 8.67E-02
HG-203 Not Detected @ --veee--- 2_.55E-02
I-131 Not Detected @ <-vece-r--- 2.55E-02
IR-192 Not Detected @ --e:ec--a. 2.16E-02
K-40 7.52E+0Q0 1.24E+0Q 2.28E-01
N-52 Not Detected @ --------. 2.77E-02
MAN-54 Not Detected @ --------. 2.67E-02
MC-%9 Not Detected = +-------. 2.37E-01
NA-22 Not Detected @ +-vcev--- 2.93E-02
NA-24 Not Detected — ---vr-an-. 9.44E-02
NE-95 Not Detected @ --------- 1.47E-0Q1
ND-147 Not Detected @ ---------. 1.66E-01
NI-57 Not Detected @ --------.. 6.96E-02
PB-210 Not Detected — -------.. 2.83E+01 .
RU-103 Not Detected W --c------. 2,37E-02
RU-106 Not Detected  -+--v---- 2.18E-01
SB-122 Not Detected @ ---v---.. 4 ,26E-02
SB-124 Not Detected @ --------- 2.44E-02
SB-125 Not Detected — -------.. 6.44E-02
SN-113 Not Detected @ --c-c----o- 3.04E-02
SR-8S Not Detected  --------. 2.87E-02
TA-182 Not Detected @ -------.. 1.22E-01
TA-183 Not Detected @ --------. 3.87E-01
TC-99m Not Detected @ «v------- 6.73E-01
TL-201 Not Detected @ «v-c-c--o-. 1.93E-01
XE-133 Not Detected @ --------. 1.72E-01
Y-88 Not Detected @ -------.._ 2.2%E-02
ZN-§65 Not Detected @ --------. "8.38E-02
ZR-95 Not Detected @ -~ecvc---- 4,00E-02
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*****i******************i**;**i********************!**********t***t**t***
Sandia Naticnal Laboratories

*

*

* Radiation Protection Sample Diagnostics Program [881 Laboratory) *

L 9-09-97 9:52:27 PM *
khkkkkkkkhkdhkhkik fhkkhktkwdhkhkdddbrhrrrbhrhdbhbdbhkbhkbdbhrrdt o rddrdbkdrdrrndsd

* - . .

* Analyzed by: 274d/é7 Reviewed by: 7/90117 *

kkX kT kb dkhedtdibhr T hkkhkkkkhkkkkkkh kb kkkkkt bbbk bbbk drdhdrrady

Customer : M.MITCHELL/C.C. (6685/IT)

Customer Sample ID : 034149-003

Lab Sample ID : 70157204

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : 781.000 gram

Sample Date/Time : 9-08-97 11:55:00 AM

Acquire Start Date/Time : 9-09-97 8:02:52 PM

Détector Name LABO2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
I R I R e R E E E R R R R R R A A S N IR R LS L LR LIS E LS AL LS EE 22 A4 R 242 E S E T X E E R R TR XY

Nuclide Activity 2-sigma MDA
Name {(pCi/gram} Error {pCi/gram)
U-238 Not Detected  --------- 2.88E+00
TH-234 1.19E+00 4 ,81lE-01 5.59E-01
RA-226 2.05E+00 7.758-01 4 _94E-01
PB-214 7.97E-01 2.70E-01 4.44E-02
BI-214 7.20E-01 1.45E-01 4.08E-02
"H-232 5.87E-01 3.00E-01 1.31E-01
LA-228 5.88E-01 2.38E-01 1.29E-01
AC-228 S.69E-01 3.43E-01 7.01E-02
TH-228 S.78E-01 2.01E-01 4.41E-01
RA-224 5.09E-01 1.98E-01 6.38E-02
PR-212 5.42E-01 9.96E-02 3.63E-02
BI-212 4 . 57E-01 2.74E-01 2.46E-01
TL-208 4.51E-01 1.15E-01 5.94E-02
U-23¢% Not Detected @ --------- 2.23E-01
TH-231 Not Detected  -----+---- 1.16E+01
PA-231 Not Detected @ -+c--cww-- 1.29E400
TH-227 Not Detected --------- 2.92E-01
RA-223 Not Detected @ --------- 1.90E-01
RN-219 Not Detected W -----v--- 3.25E-01
PB-211 Not Detected @ --------- 7.28E-01
TL-207 Not Detected @ -«+«--e---- 1.12E+01
%%-%g; Not Detected @ --------- 4.18E-01
- Not Detected  ----=----- 3,B9E+02 ‘7é7

NP-237 G RE—F T XL 2.75E-01 /JWJM
PA-233 Not Detected  ---+--~--- 5.01E-02
TH-229 Not Detected @ --------- 2.28BE-01




12/09/91  12:20 B5058443128 SNL SMO
[Summary Report] - Sample ID: :+ 70157204

T1lide Activity 2-sigma MDA
..ame (pCi/gram) Error {pCi/gram)
AG-108m Not Detected @ ceve----- 3.34E-02
AG-110m Not Detected @ --------- 3.26BE-02
BA-133 Not Detected R 6.66E-02
BE-7 1.29E-01 1.47E-01 1.38E-01
CD-10% Not Detected @ --------- 9.34E-01
CDh-115 Not Detected  ------c--- 8.54E-02
CE-139 Not Detected @ -~recaa-- 2.68E-02
CE-141 Not Detected @ -----cv--- 4.94E-Q2
CE-144 Not Detected @ --------- 2.19E-01
C0-5¢ Not Detected  «-------- 2.24E-02
0-57 Not Detected  +-+=-==-=- 2.74E-02
CO-58 Not Detected @ --------- 2.45E-02
COo-60 Not Detected @ --------- 2.95E-02
CR-51 Not Detected @ --------- 2.158-01
CS-134 Not Detected @ +--=--a-- 4,62E-02
CS8-137 5.80E-Q2 2.96E-02 2.08E-02
EU-152 Not Detected @ ---veva-. 8.24E-02
EU-154 Not Detected - ---------. 1.53E-01
EU-158% Not Detected  -----c--- 1.35E-01
FE-59 Not Detected @ ~--+-=aa-.-. 5.57E-02
GD-1853 Not Detected @ ---a-ac-- 9.60E-02
HG-203 Not Detected @ -«------. 2.78E-02
I-131 Not Detected  --------- 2.76E-02
IR-1982 Not Detected @ -----c---- 2.45E-02
v-40 1.02E+01 1.63E+00 2.01E-01

-52 Not Detected @ ~----ea--. 3.22E-02

MN-54 Not Detected @ -----e--. 2.98E-02
MO-98 Not Detected W -----c-.-- 2.91E-01
NA-22 Not Detected @ +---vce--- 3.16E-02
NA-24 Not Detected @ ---c-ce--- 1.24E-01
NB-95 Not Detected @ ------.-- 1.73E-901
ND-147 Not Detected @ ----veeo-- 1.B3E-01
NI-57 T HEE—-5E e

PB-210 Not Detected @ «-v------ 3.11E+01
RU-103 Not Detected @ ---cc--.-. 2.58BE-02
RU-106 Not Detected @ --------- 2.59E-01
SB-122 Not Detected — --------- 4 ,85E-02
SB-124 Not Detected @ --------- 2.70E-02
SB-125 Not Detected @ =-------- 7.36E-02
SN-113 Not Detected W ---v-c----. 3.31E-02
SR-85 Not Detected  +-------- 3.23E-902
TA-182 Not Detected @ --------- 1.38E-01
TA-183 Not Detected @ --------- 4.30E-01
TC-98%m Not Detected @ -w------. 1.07E+00
TL-201 Not Detected @ --------. 2.19E-01
XE-133 Not Detected @ --------- 1.96E-01
Y-88 Not Detected @ --------. 2.35E-02
ZN-65 Not Detected @ ------.-. 9.38E-02
ZR-95 Not Detected @ ---c-c---. 4 .9%E-Q02

+>+ SMO SHIPPING

3.963-02/H‘0U—J:/

@011/013

Fﬁ/f:r
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* o 9-09-97 11:38:01 PM *

R R 2l I e L T L L R L L DL L L g v a VR
) *

*ﬁZle?*z********:

*

* Analyzed by: ?/ ) '/ 3 Reviewed by:
i 222 2R 22 R A a LSRR SRR * 'k k& Tk bk bk khkddhkhkwhdhdrkk
Customer : M.MITCHELL/C.C. (66B5/IT)
Customer Sample : 034159-003

Lab Sample ID ' 70157205

Sample Description
Sample Quantity

: MARINELLI SOLID SAMPLE
862.000 gram

Sample Date/Time . 9-08-97 2:00:00 PM
Acquire Start Date/Time : 9-09-97 9:55:11 PM
Datector Name : LABQ2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments: .
thddkhkdbkk kb kbhht kb kb bkt drbrrbktrbbtbhbr bk htrddddrdhhktdbdhtdkrs

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 4,28E+00 2.04E+00 2.84E+00
TH-234 4.97E+Q0 1.61E+Q0 5.96E-01
RA-226 2.47E+00 6.56E-01 4 .37E-01
PB-214 7.59E-01 1.27E-01 4.02E-02
BI-214 6.51E-01 1.83E-01 3,.79E-02
H-232 5.50E-01 2.76E-Q1 1.26E-01
A-228 5.8BE-01 1.85E-01 1.12E-01
AC-228 6.62E-01 2.71E-01 6.82E-02
TH-228 6.08E-01 1.96E-01 3.98E-01
RA-222 5.94E-01 1.91E-01 5.77E-02
PB-212 5.84E-01 1,12E-01 3.61E-02
BI-212 5.19E-01 2.75E-01 2.24E-01
TL-208 5.36E-01 2.72E-01 S5.66E-02
U-235 1.64E-01 1.73E-01 2.22E-01
TH-231 Not Detected  --------- 1.21E+01
PA-231 Not Detected @ --------- 1.21E+400
TH-227 Not Detected  --------- 2.88E-01
RA-223 Not Detected @ ---c-v--- 2.03E-01
RN-219 Not Detected  --------- 3.23E-01
PB-211 Not Detected @ ------«--. 7.23E-01
TL-207 Not Detected  --------- 1.08E+01
AM-241 Not Detected @ -v-=vcr=x- 4 .55E-01
PU-239 Not Detected @ -----=-«-- 4,.02E+02
NP-237 Not Detected @ ----+-=---« 2.57E-01
PA-233 Not Detected @ --------- 4.93E-02
TH-229 Not Detected @ ---=------ 2.33E-01




[Summary Report] - Sample ID: 70157205
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.22E-02
AG-110m Not Detected @ --------- 2.87E-02
BA-133 Not Detected  --------- 6.20BE-02
BE-7 Not Detected = -«-------
CD-10¢% A0S B0 OO i
CD-115 Not Detected @ --------- 8.28E-02
CE-138% Not Detected @ --------- 2.63E-02
CE-141 Not Detected @ --------- 4,88E-02
CE-144 Not Detected @ --------- 2.17E-01
CQO-56 Not Detected W --------- 2.06E-02
CH-57 Not Detected  --------- 2.78E-02
CO-58 Not Detected @ ----=----- 2.63E-02
C0-60 Not Detected @ --------- 2.75E-02
CR-51 Not Detected @ --------- 2.06E-01
CS8-134 Not Detected @ --------- 4 29E-02
C5-137 3.48E-02 2.30E-02 1.76E-0Q2
EU-152 Not Detected @ --------- 8.37E-02
EU-154 Not Detected @ --------- 1.48E-Q1
EU-155 Not Detected @ -----u--- 1.35E-Q1
FE-5¢ Not Detected  --------- 5.60E-02
GD-153 Not Detected @ --------- 1.01E-01
HG-203 Not Detected @ --------- 2.'75E-02
T-131 Not Detected @ --------- 2.76E-02
IR-192 Not Detected @ --------- 2.37E-02
K-40 1.05E+01 1.67E+00 2.02E-01
MN-52 Not Detected  --------- 3.07E-02
MN-54 Not Detected @ --------. 2.86E-02
MO-99 Not Detected @ --------- 2.88E-01
NA-22 Not Detected  -v-cva--- 3.41E-02
NA-24 Not Detected @ --vco----o 1.12E-01
NB-95 Not Detected @ --------. 1.71E-01
ND-147 Not Detected @ --------- 1.77E-01 —
NI-57 FErd G5 S RE—GR 4.35E-02 s/fe7
PB-210 Not Detected @ --------- 3.16E+01
RU-103 Not Detected @ --------- 2.55E-02
RU-106 Not Detected @ --------- 2.49E-01
SB-122 Not Detected @ ---v----- 4.61E-02
SB-124 Not Detected @ --------. 2.65E-02
8B-125 Not Detected W --------. 7.05E-02
SN-113 Not Detected @ --------_ 3.16E-02
SR-85 Not Detected @ --------- 3.12E-02
TA-182 Not Detected @ ~--------. 1.2%E-01
ThA-183 Not Detected = --------- 4.61lE-01
TC-9%m Not Detected W ~-------. 1.03E+00
TL-201 Not Detected @ --------- 2.33E-01
XE-133 Not Detected @ ---wv--n-- 2.10E-01
Y-88 Not Detected @ --------- 2.1%E-02
ZN-65 Not Detected @ --------. 8.79E-02
ZR195 Not Detected @ --------. 4 _.73E-02

= Celor

S50

LB
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* o Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-10-87 1:23:02 AM *

12228222 82 XA IS SE SR LRSTESSSASR AR SR RSS2SR 22l gl R Y LT R R Ry

L3 * ' *
+ Analyzed by: §7  Reviewed b :S;ég/ il %
Y Y ******i*:: ******************¥* t**fi 42 ?;Z*********

khkdkdkhhkht kb dhdkdw

Customer . : M.MITCHELL/C.C. {6685/IT)

Customer Samplé€ ID 034164-003

Lab Sample ID 70157206

Samplé Description : MARINELLI SOLID SAMPLE )

Sample Quantity
Sample Date/Time
Acquire Start Date/Time

801.000 gram
9-08-97 2:50:00 PM
9-09-97 11:40:15 BM

Datector Name LABO2
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
[ IR T R I T e S Y E R T S E X R ST EXLLELELEEEIE LS IS L2 RS E XA RS RS R R T X FYETE R IEY
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 Not Detected  ~-------- 2,.92E+00
TH-234 1.17E+00 4,78E-01 5.20E-01
RA-226 Not Detected @ --=c=c--- S.08E-01
PB-214 7.14E-01 1.38E-01 4,32E-02
BI-214 €.25E-01 1.17E-01 4 .03E-D2
1-232 5.16E-01 2.60E-01 1.37E-01
A-228 £.02E-01 1.49E-01 1.26E-01
AC-228 5.71E-01 3.72E-01 7.05E-02
TH-228 5.78E-01 1.97E-01 4.19E-01
RR-224 5.97E-01 2,.16E-Q1 €.16E-02
PB-212 5.65E-01 9.94E-02 3.64E-02
BI-212 5.63E-01 3.79E-01 2.68E-01
TL-208 5.10E-01 1.05E-01 5.23E-02
Ug-235 1.25E-01 4 .98E-Q2 1.43E-01
TH-231 Not Detected @ ---«----- 1.15BE+01
PA-231 Not Detected @ ~---=-v---. 1.26E+00
TH-227 Not Detected @ --------- 2.93E-01
RA-223 Not Detected @ --------- 1.92E-G1
RN-219 Not Detected @ --------- 3.42E-01
PR-211 Not Detected @ --------- 7.95E-01
TL-207 Not Detected @ --------- 1.12E+01
AM-241 Not Detected @ -+------- 4.23E-01
PU-239 Not Detected @ -------nr. 3.90E+02
NP-237 Not Detected @ --------- 2.47E-01
PA-233 Not Detected @ --------- 5.17E-02
TH-229 Not Detected = --------- 2.28E-01
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[Summary Report] - Sample ID: : 70157206
“Nuclide Activity 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ -«------a- 3.32E-02
AG-110m Not Detected @ =-----vr--- 3.17E-02
BA-133 Not Detected @ --c-vcve---. 6.29E-02
BE-7 6.71E-02 7.38E-02 1.07E-01
CD-109 Not Detected @ --------- 8.38E-01
CD-115 Not Detected @ --------- 8.5%E-02
CE-138 Not Detected R R 2.6BE-02
CE-141 Gd B2 F—G5R—aS 3.95E-02 /o7 »
CE-144 Not Detected @ ----wv---a. 2.17E-01
CO-56 Not Detected @ ---c-e--. 2.14E-02
C0-57 Not Detected W ~e--w---. 2.65E-02
CO-58 Not Detected @ --<-----. 2.77E-02
CC-60 Not Detected --------- 2.96E-02
CR-52 Not Detected @ -------~-- 2.06E-01
Cs-134 Not Detected @ -----c--.. 4 .34E-02
£S8-137 6.10E-02 2.01E-02 1.73E-C2
EU-152 Not Detected ™ ---ce---.- 7.96E-02
EU-154 Not Detected @ ---c----. 1.54E-01
EU-155 Not Detected @ --------. 1.31E-01
FE-5% Not Detected W «e-------.. 5.77E-02
GD-153 Not Detected @ ----c----. 9.47E-02
HG-203 Not Detected @ --~c-ea-- 2,.79E-02
T-131 Not Detected W ---c--c--- 2.76E-02
IR-192 Not Detected @ --------. 2.37E-02
K-40 1.06E+01 2.02E+00 2.47E-01

¥-52 Not Detected W -c--vea.. 3.11E-02
«N-54 Not Detected @ --------. 3.02E-02
MO-59 Not Detected @ -------.. 2.92BE-01
NA-22 Not Detected @ -----v--. 3.65E-Q2
NA-24 Not Detected = «--vc----. 1.17E-0Q1
NB-95 Not Detected W --------. 1.75E-01
ND-147 Not Detected  ow-----.. 1.92E-01
NI-57 Not Detected @ ----m---. 4 .22E-02
PB-210 Not Detected @ -~-------. 3.11E+01
RU-103 Not Detected @ --c--n-.. 2.46E-02
RU-106 Not Detected @ -------.. 2.54E-01
SB-122 Not Detected — --------. 4.42E-02
SB-124 Not Detected @ -c--c----. 2.59E-02
SB-125 Not Detected @ ---w---.. 6.95E-02
SN-113 Not Detected @ -----uv-.. 3.30E-02
SR-85 Not Detected @ --------_ 3.11E-02
TA-182 Not Detected @ ----ev--- 1.30E-01
TA-183 Not Detected @ -------.. 4.36E-01
TC-99%m Not Detected @ --------.. 1.13E+00
TL-201 Not Detected @ -------.. N 2.18E-01
XE-133 Not Detected  -=-+=---- 1.96E-01
Y-88 Not Detected @ -v-avre--- 2.03E-02
ZN-65 Not Detected W -----c.-.- 5.07E-02
&R-95 Not Detected — ---c-u--- 5.00E-02

o3 011
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
¥ 9-10-97 3:08:05 AM *

(224 AR RS RS X222 222l 2222002 SRR Rk nl LR LR T R Rargy

*
z/ [ Reviewed by *
*h k% * % %k **************t*** *rhkkk *** ***********

: M.MITCHELL/C.C. {6685/IT)
034169-003
70157207

* Analyzed by:
dhkkkkrhkkdrtrbhkhrtxw
Custemer

Customer Sample

Lab Sample ID

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 918.000 gram

Sample Date/Time : 8-08-97 3:10:00 PM
Acquire Start Date/Time 9-10-97 1:25:17 RAM
Dexector Name LABO2

Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
(22 X2 22222 22222232322 R S 2 22222 RS A2 2 AR RSS2 AR R R R R TR TR D SRR R

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Nct Detected @ --+--+--- 2.85E+00
TH-234 1.35E+00 4 .30E-01 5.17E-01
RA-226 5.00E-01 5.62E-01 4.46E-01
PR-214 7.39E-01 2.40E-01 4.10E-02
BI-214 6.55E-01 1.20E-01 3.89E-02
™4-232 Not Detected @ -~-------- 1.16E-01
~228 7.20E-01 2.21E-01 1.17E-01
AC-228 6.94E-01 1.63E-01 6.56E-02
TH-228 3.60E-01 1.67E-01 4.38E-01
RA-2224 6.53E-01 2.01E-01 6€.05E-02
pB-212 6.60E-01 1.15E-01 3.46E-02
BI-212 8.60E-01 4.47E-01 2.28E-01
TL-208 5.72E-01 1.13E-01 5.51E-02
U-235 7.58E-02 6.84E-02 1.17E-01
TH-231 Not Detected @ +--=<---- 1.13E+01
PA-231 Not Detected @ --------- 1.19E+00
§§-2§7 Not Detected @ -e=--=--- 2.8%9E-01
-223 Not Detected @ -+--=---- 1.89E-01 ‘Jff 4
RN-219 155563 2r67E-st 3 E ot L LT :%a/s
PB-211 Not Detected @ --------- 7.11E-01
TL-207 Not Detected @ --=--+---- 1.08E+01
hM-241 Not Detected @ --------- 3.93E-01
PU-239 Not Detected @ --------- 3.87E+02
NP-237 Not Detected @ ---wv----- 2.43E-01
PA-233 Not Detected  --------- 4.97E-02
Tﬁ-229 Not Detected @ --------- 2.21E-01
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Nuclide Activicy 2-sigma MDA
Name . (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --ccc---- 3.31E-02
AG-110m Not Detected @ --------- 2.76E-02
BA-133 Not Detected @ ----ec-.- 5.93E-02
BE-7 Not Detected ----vc--n- 2.07E-01
CD-109 A rr amcats . = P B.26E-014
CDh-115 Not Detected  ---v=----- B.56E-02
CE-13¢ Not Detected = --------- 2.62E-02
CE-141 Not Detected @ -----w---. 4.71E-02
CE-144 Not Detected @ ~-------- 2,10E-01
CO-5¢ Not Detected  --cavee-. 2.96E-02
80-57 Not Detected @ ~-------- 2.61E-Q2
C0-58 Not Detected @ -----wc--- 2.64E-02
Co-60 Not Detected W ---c----- 3.07E-02
CR-51 Not Detected @ ----v---- 2.02BE-01
C8-134 Not Detected @ -~--vc--.- 4 _20E-02
CS8-137 1.62E-02 1.28E-02 1.70E-02
EU-152 Not Detected @ -----c---- 7.86E-02
EU-154 Not Detected  ---e----- 1.53E-01
EU-185 Not Detected @ --------- 1.31E-01
FE-59 Not Detected @ --------- 6.11E-02
GD-153 Not Detected @ --------- 9.17E-02
HG-203 Not Detected @ --------- 2.72E-02
I-131 Not Detected @ ---ae-e-- 2.70E-02
IR-1%2 Not Detected @ -=-cre--s 2.38E-02
K-40 1.44E+01 2.15E+Q0 2.30B-01
i1-52 Not Detected @ --c--w---- 2.86E-02
.uN-54 Not Detected @ ----v---- 2.90E-02
MO-859 Not Detected @ --------. 2.87E-01
NA-22 Not Detected  --c--w---- 3.63E-02
NA-24 Not Detected @ -c--vc--- 1.25E-01
NB-85 Not Detected @ --------- 1.75E-01
ND-147 Not Detected @ --------- 1.82E-01
NI-S57 Not Detected W «-cevveo-- 4.62E-Q02
PB-210 Not Detected @ «--ve----. 2.98E+01
RU-103 Not Detected @ --------- 2.54E-02
RU-106 Not Detected @ --------- 2.34E-01
SB-122 Not Detected @ --c-v--... 4.75E-02
SR-124 Not Detected @ ---------. 2,.87E-02
SB-1258 Not Detected @ --------- 6.85E-4Q2
SN-113 Not Detected W -------.- 3.15E-02
SR-8% Not Detected @ --------- 3.10E-02
TA-182 Not Detected @ -------.--. 1.31E-01
TA-183 Not Detected @ -------.. 4 11E-01
TC-99m Not Detected @ --------- 1.30E+00
TL-201 Not Detected  -------.-. 2.17E-01
XE-133 Not Detected @ --------- 1.87E-01
Y-88 Not Detected @ -+-c----- 2.04E-02
ZN-65 Not Detected  --+-~c--- 8 .80E-02
ZR-95 Not Detected @ --c-cc----. 4.87E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
v 9-10-97 4:53:06 AM «
*x* X2 X A Ry Y Y e Y T 22 R 22X AR E X I ET LT TETTLDLREE SRR LR LR L BRI

*

* Ana1§zed by

dkxkrkkhkkrkdbwdkddd

: *
f/ /2 Reviewed by W Cut *
* k% *k ******************* kk k¥ *** ***********

Customerx : M.MITCHELL/C.C. (66BS/IT)
Customer Sample #ID : 034178-0Q3
Lab Sample ID : 70157208
Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 773.000 gram
Sample Date/Time : 9-08-97 2:10:00 PM
Acquire -Start Date/Time 9-10-97 3:10:16 AM
Datector Name LABQO2
Elapsed Live/Real Time 6000 / 6003 seconds
Comments:
22322 R XA X S TS X R R L S X T R RS ELEESE L LS LE RS RS EAT LSS ARA L 2SR 2L A EL AL XL ST LR 2
Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error {pCi/gram)
U-238 Not Detected @ --c---+-- 3.3%E+00
TH-234 Not Detected ™ -----=--- 6€.78BE-01
RA-226 1.74E+00 1.55E+00 5.47E-Q1
PB-214 7.48E-01 1.27E-01 4,61E-02
BI-214 6.8BE-01 1.38E-01 4. 06E-02
~4-232 7.66E-01 4.13E-01 1.56E-01
=228 7.68E-01 2.06E-01 1.32E-01
AC-228 8.14E-01 1,78E-01 7.59E-02
TH-228 1.15E+00 2.93E-01 4.47E-01
RA-224 8.57E-01 2.98E-01 6.51E-02
PB-212 7.83E-01 1.34E-01 3.88E-02
BI-212 8.82E-01 1.55E+00 31.06E-01
TL-208 8.20E-01 1.65E-01 €.53E-02
U-235 Not Detected @ ----=----- 2.42E-01
TH-231 Not Detected @ --------- 1.26E+01
PA-231 Not Detected W ----»+---- 1.40E+00
§§-§2; Neot Detected ™ «c-e----- 3.42E-01 .
-22 Not Detected @ «+-=------ 2.15E-01 !
RN-219 5—855—= 30555 3.62E-01,U=7"£MM
PE-211 Not Detected @ ~r-------- 8.03E-01 5/0/77
TL-207 Net Detected ™ -e------- 1.29E+01
AM-241 Not Detected @ --------- 4,.72E-01
PU-239 Not Detected @ --------- . 4.40E+02
NB-237 Not Detected @ --------- 3.86E-01
PA-233 Not Detected @ --------- 5.62E-02
TH-229 Not Detected  --------- 2.56E-01
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{Summary Report] - Sample ID: : 70157208
Nuclide Activity 2-sigma MDA

ame {pCi/gram) Error {(pCi/gram)
AG-108m Not Detected  ---ca--'--- 3.87E-02
AG-110m Not Detected @ ----c----- 3.54E-02
BA-133 Not Detected @ --cec-c----- 6.70E-02 —
BE-7 4.00E-01 1.65E-01 1.66E-01 aﬂ aj _
CD-109 23 05+-00 T B4E+56 3 038e00 VT Ao, 9/0/57
CD-115 Not Detected  --------- 1.02E-01 L
CE-139 Not Detected @ +vvccca--- 2.93E-02 '
CE-141 Not Detected @ ---wu--e-- S.36E-02
CE-144 Not Detected  -vc-vcc---- 2.43E-01
CO-56 Not Detected  ~«--«----- 2.24E-02
GO-57 Nct Detected W -~--w----- 3.02E-02
CO-58 Not Detected ™ -v--v-e-- 3.158-02
CO-¢&0 Not Detected @ ----a---- 3.30BE-02
CR-51 Not Detected @ --------- 2,.30E-01
CS-134 Not Detected @ --------- 4.67E-02
€5-137 5.30E-0Q2 1.58E-02 2.12E-02
EU-152 Not Detected @ «---cu---- 9,08E-02
EU-154 Not Detected W ===c--a-- 1.78E-01
EU-155 Not Detected  ---+----- 1.47E-01
FE-59 Not Detected @ --------- 6.56E-02
GD-153 Not Detected  --c-v---- 1.06E-01
HG-203 Not Detected @ «ev------ 3.08E-02
I-131 Not Detected  ---cce-an 3.20E-02
IR-182 Not Detected @ ----cn---- 2.69E-02
K-40 1.58E+01 2.35E+00Q 2.33E-01
.52 Not Detected  --------- 3.41E-02 ,__7/07;77

1-54 5853 YT WL —1.868-024¢7 9/‘:/“

MO-99 Not Detected  ----c--an 3.28E-01
NA-22 Not Detected @ -----v--- 3.87E-02
NA-24 Not Detected @ ~-------- 1.62E-01
NB-95 Not Detected @ --------- 2.08B-01
ND-147 Not Detected -~--wasv-a- 2.17E-01
NI-57 Not Detected @ ----ce---. 4,26E-Q2
PB-210 Not Detected @ ----cw---- 1.46E+01
RU-103 Not Detected @ ------c--- 2.96E-02
RU-106 Not Detected @ ----c-c---- 2.8%E-01
SB-122 Not Detected - -------.- S.41E-02
SB-124 Not Detected @ ---cacsa. 2.92E-02
SB-125 Not Detected R I 7.97E-02
SN-113 Not Detected W --------. 3.64E-(2
SR-85 Not Detected @ ---c--.-- 3.56E-02
TA-182 Not Detected @ --------- 1.44E-01
TA-183 Not Detected @ ---c--.-. 4.8BE-01
TC-5%m Not Detected @ --ec--ce--- 1.62E+00
TL-201 Not Detected @ --------- 2.54E-01
XE-133 Not Detected @ --------. 2.25E-01
Y-88 Not Detected = --------- 2.7%E-02
ZN-65 Not Detected @ -----+--- 9.89E-02
ZR-95 Not Detected  --------. 5.62E-02

et
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;***********i****t***i*i*************i********i*i**f*********************

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [B881 Laboratory) *
* 9-10-97 €:37:12 AM *

*7 Yhkhhkkdkdhkdkorrhrrhk bt bk rhrdkddhbr btk bddkkd kbbb kbbb bbb d bttt rhtt
*

. -~ ‘ %
* Analyzed by: 2//0/}7 Reviewed byzw 61}/0 7 *
kkkkkkkhkktkkrkhd k k% kkdkhkkhkkbkrddtkrbrdhdbdbdhd vt hrd kb d et bty

Customer : M.MITCHELL/C.C. (6685/IT) _
Customer Sample ID : 034180-003 :
Lab Sample ID .5 70157209

Sample Description : MARINELLI LIQUID SAMPLE

Sample Quantity : 450.000 mL
Sample Date/Time : 9-08-97 4:45:00 PM
Acquire Start Date/Time : 9-10-97  4:55:20 AM

LABO2
6000 /

Detector Name :
Elapsed Live/Real Time : 6001 seconds

Comments:
L R R L2 LA L R AR R AR R R AR 2 AR 2222223233232 232322232 22212813 23R 2R SR AR X2

Nuclide Activity 2-sigma MDA
Name {(pCi/mL ) Error (pCi/mL )}
7-238 Not Detected = =-=------- 1.85E+00
TH-234 Not Detected @ ---c----- 4.37E-01
RA-226 Not Detected  ---c«---- 8.33E-01
PR-214 Neot Detected  --=------- 5.20E-02
BI-214 Not Detected @ --------- 5.69E-02
m.232 Not Detected @ --=-e=---- 1.63E-01
-228 Not Detected @ ---c-v--- 1.59E-01
AC-228 Not Detected @ --r------ B.94E-02
TH-228 Not Detected  ------e-- 5.47E-01
RA-224 Not Detected - --r------ 1.34E-01
PB-212 Not Detected @ --------- 4.21E-02
BI-212 Not Detected @ -~------- 3.28E-01
TL.-208 Not Detected @ --------- 7.80E-02
U-235 Not Detected @ s-veenw--- 1.68E-01
TH-231 Not Detected  --r------ 7.23E+400
PA-231 Not Detected @ --------- 1.10E+00
TE-227 Not Detected @ --------- 1.65E-01
RA-223 Not Detected W ----v---- 1.19E-01
RN-219 Not Detected @ --=+«----- 2.84E-01
PB-211 Not Detected @ +cvee---- 6.22E-01
TL-207 Not Detected @ --v<c----- 9.8%4E+0Q0
AM-241 Net Detected  --------- 2.54E-02
PU-239 Not Detected  --------- 3.13B+02
NP-237 Not Detected @ --------- 1.94E-01
PA-233 Not Detected  --------- 4.45E-02
TH-229 Not Detected @ --------- 1.56E-01
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. 70157209

[Summary Report] - Sample ID:
Nuclide Activity 2-sigma MDA

ne (pCi/mL ) Error (pCi/mL )
AG-108m Not Detected  ------l-- 2.54E-02
AG-110m Not Detected @ «v--eccen- 2.42E-02
BA-133 Not Detected @ -vocec--- 3.28E-02
BE-7 Not Detected @ --------- 1.96E-01
CD-109 Not Detected @ --------- 6.38E-01
CD-115 Not Detected ™ --------- 6.51E-02
CE-139 Not Detected  --------- 2.10E-02
CE-141 Not Detected @ -----v-.. 3.69E-02
CE-144 Not Detected @ --------- 1.78E-01
CO-5¢6 Not Detected @ --------- 3.52E-02
Qo0-57 Not Detected @ --------- 2.18E-02
CO-58 Not Detected @ --v-w--wn 2.41E-02
CO-£0 Not Detected ---cevreees 2.5BE-02
CRk-81 Not Detected @ --------- 1.95E-01
CS-124 Not Detected W --------- 2.61E-02
CS8-137 Not Detected  ---vc-ec---. 2,46E-02
EU-152 Not Detected  ---cre--.. 6.47E-02
EU-154 ‘Not Detected @ ---+«v----. 1.16E-01
EU-155 Not Detected - --------- 9.70E-02
FE-59 Not Detected @ -------.. 4.62E-02
GD-153 Not Detected @ --------.. 6.91E-02
BEG-203 Not Detected @ --------. 2.50E-02
I-131 Not Detected @ --------- 2.53E-02
IR-192 Not Detected @ --------- 2.12E-02
K-40 Not Detected @ --------- 3.80E-01
*=r.52 Not Detected @ --------- 3.04E-02

-54 Not Detected @ -----=-.- 2.71E-02
MO-99 Not Detected @ ----c---.- 2.66E-D1
NA-22 Not Detected @ ------.-- 2.75E-02
NA-24 Not Detected @ -------.. 1.32E-01
NB-95 Not Detected @ --------- 1.01E-01
ND-147 Not Detected @ --------- 1.72E-01
NI-57 Not Detected @ -+-------- 7.11E-02
PE-210 Not Detected @ --------.- 1.60E+01
RU-103 Not Detected @ +v--ea---- 2.41E-02
RU-106 Not Detected @ --------.. 2.58E-01
5B-122 Not Detected  --+------- 4 75E-02
SB-124 Not Detected — ----e-... 2.52E-02
SB-125 Not Detected  «--------. 6.52E-02
SN-113 Not Detected @ --------- 2.87E-02
SR-85 Not Detected @ «----.--- 3.62E-02
TA-182 Not Detected @ -------..- B8.49E-02
TA-183 Not Detected @ ------.-- 2.65E-01
TC-99m FFBE— I B-C -0
TL-201 Not Detected W ------... 1.45E-01
XE-133 Not Detected @ -------.. 1.37E-01
Y-£88 Not Detected @ --------- 2.69E-02
ZN-65 Not Detected @ --------- 6.02E-02
ZR-95 Not Detected W ~-------. 4 .15E-02

1.093+oo/kﬂb;ézzzzzzzzz;;;%;éyé7
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* . Sandia National laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* oL 9-10-%7 7:56:46 AM *
¥*1 ***********it*******i*****t*****************i************************

*

* Analyzed by " Reviewed byi}éyq‘ [ 7
**********t***** *i*** *** ********************* k¥ *k ** * % *********
Customer : M.MITCHELL/C.C. (6685/IT)

Customer Sample ID : LAB CONTROL SAMPLE USING CGl134

Lab Sample ID 70157210

Sample Description MIXED_GAMMA STANDARD CG134

o ve

005/00

Sample Quantity 17000 Each
Sample Date/Time : 11-01-90 12:00:00 PM
Acquire Start Date/Time : 9-10-87 7:44:40 AM
Detector Name : LAB02
Elapsed Live/Real Time : 600 / 605 seconds
Comments:
22 PR L R R P R R R R R R R R R R R R R R e 2222222 22822 2 2 XX SR XS R R L F R F T L LR L X T3
Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected  --------- 2.13E+04
TH-234 Not Detected  --------- 4,72E+03
EA-226 Not Detected @ -----+--- 6.33E+03
PB-214 Not Detected  -<------- 7.31E+02
BIl-214 Not Detected @ +-e-cvc---- 6.62E+02
“1.232 Not Detected  ----=----- 2.29E+03
~228 Not Detected @ --------- 2.687E+03
AC-228 Not Detected @ -----=--- 1.61E+03
TH-228 Not Detected  --------- B.71E+04
RA-224 Not Detected  --------- 3.24E+03
PB-212 Not Detected @ -----+--- 6.34E+03
BEI.212 Not Detected @ --------- 5.64E+04
TL-208 Not Detected @ --------- 1.15E+04
U-235 Not Detected @ --------- 1.84E+03
TH-231 Not Detected  -=-ve--aw. B8.46E+404
PA-231 Not Detected @ ~r-------- 1.51E+04
TH-227 Nct Detected ™ -+------- 2.55E+03
RA-223 Not Detected --------- 1.00E+26
RN-218 Not Detected  «---e---- 5.6BE+03
PB-211 Not Detected @ -~-------- 1.29E+04
TL-207 Not Detected @ ----=~---- 2.21E+068
AM-241 8.09E+04 1.43E+04 3.28E+03
PU-239 Not Detected @ --------- 3.25E+06
NP-237 Not Detected @ --------- 2.49E+03
PA-233 Not Detected @ --------. £.27E+02
TH-223 Not Detected @ --------- 1.81E+03
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(Summary Report] - Sample ID: 70157210
¥ -~lide Activity 2-sigma MDA

e (pCi/Each) Error (pCi/Each)
AG-108m Not Detected  --------- 3.49E+02
AG-110m Not Detected @ --------- -1.7%E+06
BA-133 Not Detected @ --------- 7.18E+02
BE-7 Not Detected @ ----~---- S.11E+17
Ch-10% 2.97E+05 1.82E+0% 2.56E+05
CD-115 Not Detected  --------- 1.00E+26
CE-13% Not Detected @ --------- 7.12E+07
CE-141 Not Detected @ -=+-e-c--- 1.00E+26
CE-144 Not Detected @ --------- 8.22E+05
CO-56 Not Detected @ ----cw--- 2.318+12
cb-57 Not Detected @ --v-=ev-- 1.38E+05
CO-58 Not Detected @ --------- 1.48E+13
CO-¢60 7.98BE+04 1.08E+04 4 . 32E+02
CR-51 Not Detected @ --------- 1.00E+26
CS-134 Not Detected @ ---cevr--- 3.03E+03
Cs-137 7.14E+04 9.51E+03 2.74E+Q02
EU-152 Not Detected @ --------- 9.S3E+02
EU-154 Not Detected @ --------- 2.70E+03
EU-155 Not Detected @ --------- 2.97E+{03
FE-59 Not Detected @ ---+----- 7.48E+19
GD-152 Not Detected @ --------- S.B3E+05
EG-203 Not Detected  «+e------ 4 .65E+18
I-131 Not Detected @ -+------- 1.00E+26
IR-192 Not Detected @ --------- 4 _BlE+12
K-40 Not Detected - --------.- 1.62E+03

-52 Not Detected @ --------- 1.00E+26
cwi-54 Not Detected @ ----=v--- 9.70E+04
MO-289 Not Detected @ ---o------ " 1.00E+26
NA-22 Not Detected @ --------- 1.37E+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 @ --------- 1.00E+26
PE-210 Not Detected @ --------- 2.64E+05
RU-103 Not Detected @ --------- 5.93E+21
RU-106 Not Detected  --------- 31.54E+05
SB-122 Not Detected  --------- 1.00E+26
£8-124 Not Detected @ -~+--a--.-. 1.00E+15
SRB-125 Not Detected @ --------.. 6.29E+03
SN-113 Neot Detected  --------- 1.59E+09
SR-85 Not Detected @ --------- 1.59E+14
TA-182 Not Detected @ --------- 4.42E+09
TA-183 Not Detected  --------- 1.00E+26
TC-9¢%m Not Detected @ --------- 1.00E+26
TL-201 Not Detected @ --------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected — ---=+---- 1.91E+09
ZN-65 Not Detected @ --------- 1.14E+06
ZR-95 Not Detected @ --------- 3.41E+14
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RESULTS FROM RPSD LAB

Project Name: SITE 12B VCM Case No./Service Order:  8821.2012B0/
CF0408
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratoryl *
* 9-10-97 10:38:50 AM *

kkkkhkkkhkkkkkhkhkhkhhhbhkhddhhhkkdrkhhordkhdddhkddrhhbhrrodrdkdhhbhkkkhhhkdkhkhdhkhdkhdext
< .

*
* Analyzed by: {/ ~/¢="  Reviewed b :}zéc/ l *
******X*****%***** *****f *4% 3:1*************¥* ****i &%&i khkhkhkhkkhkkkdx
Customer : M.MITCHELL/MAC (6685/SMO)
Customer Sample ID : 034046-003

Lazb Sample ID 70157601

Sample Description : MARINELLI SCLID SAMPLE
Sample Quantity : 996.000 gram

Sample Date/Time : 9-08-97 9:00:00 AM
Acquire Start Date/Time 9-10-97 8:56:08 AM
D@tector Name LABO2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
Tkdkhkkhkhkhkhkhhkkkkkhkhkhkdkdthkkkhkdtdhhhkhhdkhkttdtdkhtdtdxdhkrhdkhrhtrrdttrhrrhkdrrddddhtrtthkthrdri

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.29E+00
TH-234 5.71E-01 3.12E-01 4 .16E-01
RA-226 1.46E+00 8.51E-01 3.70E-01
PB-214 7.82E-01 2.05E-01 3.19E-02
BI-214 7.30E-01 1.73E-01 2.76E-02
TH-232 2.47E-01 2.08E-01 8.96E-02
A-228 2.00E-01 1.01E-01 S.04E-02
AC-228 Not Detected @ --------- 1.05E-01
TH-228 3.39E-01 1.40E-01 3.33E-01
Ra-224 2.99E-01 1.42E-01 4,20E-02
PB-212 2.23E-01 1.37E-01 2.75E-02
RI-212 2.48E-01 1.69E-01 1.81E-01
TL-208 2.19E-01 8.41E-02 4 .90E-02
U-235 Not Detected  --------- 1.74E-01
TH-231 Not Detected @ --------- 8.93E+00
PA-231 Not Detected  --------- 9.80E-01
TH-227 Not Detected  --------- 1.97E-01
RA-223 Not Detected  ---~------ 1.58E-01
RN-219 Not Detected @ --------- 2.51E-01
PB-211 Not Detected @ --------- 5.74E-01
TL-207 Not Detected @ --------- 8.80E+00
AM-241 Not Detected @ --------- 3.34E-01
PU-2389 Not Detected @ --------- 3.05E+02
NP-237 Not Detected  -~-------- 2.66E-01
PA-233 Not Detected  --------- 4 .10E-02
TH-229 Not Detected @ -~-------- 1.70E-01



[Summary Report] - Sample ID: : 70157601

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 2.37E-02
AG-110m Not Detected @ --------- 2.45E-02
BA-133 Not Detected - --------- 5.5BE-02
BE-7 Not Detected @ -===----. 1.74E-01
CDh-108 Not Detected @ --------- 5.75E-01
CD-115% Not Detected @ ~-------- 7.37E-02
CE-139% Not Detected @ --------- 2.08E-02
CE-141 Not Detected @ --------- 3.81E-02
CE-144 Not Detected @ --------- 1.66E-01
CO-56 Not Detected @ --------- 1.68E-02
A0-57 Not Detected W --------- 2.16E-02
C0O-58 Not Detected @ --------- 2.09E-02
CO-60 Not Detected @ ---v----- 2.14E-02
CR-51 Not Detected @ --------- 1.68E-01
CS-134 Not Detected - --------- 3.89E-0Q2
CS5-137 4.26E-02 1.86E-02 1.45E-02
EU-152 Neot Detected ™ --------- 6.47E-02
EU-154 Not Detected @ --------- 1.09E-01
EU-155 Neot Detected W --------- 1.03E-01
FE-59 Not Detected @ --------- 4 . 04E-02
GD-153 Not Detected @ --------- 7.35E-02
HG-203 Not Detected @ --------- 2.17E-02
I-131 Not Detected W ---c----- 2.20E-02
IR-182 Not Detected @ --------- 1.85E-02
K-40 3.92E+00 7.38E-01 1.94E-Q01
MN-52 Not Detected @ ---=------ 2.4%9E-02
N-54 Not Detected W --------- 2.30E-02
MO-99 Not Detected @ --------- 2.32E-01
NA-22 Not Detected ™ --------- 2.43E-02
NA-24 Not Detected @ --------- 1.88E-01
NB-85 Not Detected  --------. 1.33E-01
ND-147 Not Detected — -------.- 1.40E-01
NI-57 Not Detected W «-------- 4 ,42E-02
PB-210 Not Detected @ --------- 2.40E+01
RU-103 Not Detected W --------- 1.96E-02
RU-106 Not Detected @ --------- 1.89E-01
SB-122 Not Detected @ -w------- 4 45E-02
SB-124 Not Detected @ --------. 2.08E-02
SB-125 Not Detected @ --------- 5.23E-02
SN-113 Not Detected @ -------.. 2.55E-02
SR-85 Not Detected @ ------.._ 2.37E-02
TA-182 Not Detected @ ------... 1.06E-01
TA-183 Not Detected @ -----._.- 3.74E-01
TC-2%m Not Detected @ --------.- 5.18E+00
TL-201 Not Detected @ --------- 1.96E-Q1
XE-133 Not Detected  -----o__. 1.8%E-01
Y-88 Not Detected @ ------.--- 1.66E-02
ZN-65 Not Detected @ --------- 7.28E-02
ZR-95 Not Detected W --------.

3.59E-02



kkkkkkhhkkkhkhkdhhkdkhhkhkkhhhkXhdoxhkhkrdhhrhkrhhkkdhrhkhrdhhbrrdbkdhrdrbhrbrhhhkddr

k Sandia National Laboratories *
x Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
* 9-10-97 12:29:23 PM *

kkkhkhkhkkkkhkdthkhdrhkkhdhdhdkkhkhktrhhhdhhkdhrdorkhkrkkrthdhbhktdhkbthrrdddhrhrhiohdbdir
*

Analyzed by: 5’/45‘ 5= ~ Reviewed byg@ﬁjﬁd@’) *
Fkhkkkkkddk bk krrrdkrrhkdhhokkrkhkhk * khkdkkkkkkhkhkkkk

kkkkkkhkhkkkkddhrkhk

Zustomer : M.MITCHELL/MAC (6685/SMO)
Zustomer Sample ID : 034054-003
Lab Sample ID : 70157602

Sample Description
Sample Quantity

: MARINELLI SOLID SAMPLE
985.000 gram

Sample Date/Time 9-08-97 9:10:00 AM
Acquire Start Date/Time 9-10-97 10:40:58 AM
Detector Name LABO2 ’
Blapsed Live/Real Time 6000 / 6002 seconds

Comments:
kkkkkkkhkkhkrkhkdkhkhkhkdhkdkhrkdbktdtdrkrtrhhhbdhkhbdhkhhkdhddhrhxdhkhkhkrhhkhkhkdbrhkhrhdhbhdhhhrbkdtdbhhx

Nuclide Activity 2-sigma - MDA
Name (pCi/gram) Error {pCi/gram)
U-238 Not Detected @ ~-------- 2.37E+00
TH-234 6.23E-01 3.48E-01 4 .00E-01
RA-226 1.30E+00 3.96E-01 3.86E-01
PB-214 " 6.41E-01 7.18E-01 3.29E-02
BI-214 5.6SE-01 1.38E-01 3.16E-02
TH-232 2.75E-01 1.82E-01 1.02E-01
RA-228 2.84E-01 1.19E-01 8.99E-02
T-228 Not Detected @ --------- 1.08E-01
_H-228 1.56E-01 1.21E-01 3.35E-01
RA-224 3.33E-01 1.30E-01 4 . 96E-02
PB-212 2.55E-01 5.00E-02 2.886E-02
BI-212 2.52E-01 4 ,25E-01 1.75E-01
TL-208 2.48E-01 6.73E-02 3,.82E-02
U-235 Not Detected @ --------- 1.69E-01
TH-231 Not Detected -=-------- S.07E+00
PA-231 Not Detected @ --------- S.81E-01
TH-227 Not Detected @ --------- 1.88E-01
Ra-223 Not Detected @ &~ -----cw--- 1.59E-01
RN-219 Not Detected @ --------- 2.58E-01
PB-211 Not Detected --------- 5.87E-01
TL-207 Not Detected — --------- 9.00E+00
AM-241 Not Detected  -~-------- 1.17E-01
PU-239 Not Detected @ --------- 2.99E+02
NP-237 Not Detected @ --------- 1.89E-01
PA-233 Not Detected @ --------- 4 06E-02
TH-229 Not Detected  --------- 1.74E-01



[Summary Report] - Sample ID: ; 70157602

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
AG-108m. Not Detected @ -~-------- 2.46E-02
AG-110m Not Deteécted @ -------:- 3.30E-02
BA-133 Not Detected @ --------- 5.27E-02
BE-7 6.61E-02 2.99E-02 1.03E-01
CD-109 Not Detected @ ---w----.- 6.44E-01
CDh-115 Not Detected @ --------- 7.68E-02
CE-139 Not Detected @ --------- 2.10E-02
CE-141 Not Detected @ --------- 3.78E-02
CE-144 Not Detected @ --------- 1.64E-01
CO-56 Not Detected @ --------- 1.64E-02
CO-57 Not Detected @ --------- 2.16E-02
CO-58 Not Detected  --------- 1.99E-02
C0-60 Not Detected @ --------- 2.22E-02
CR-51 Not Detected @ -----c---- 1.65E-01
C8-134 Not Detected @ --------- 3.57E-02
Cs8-137 1.42E-01 3.06E-02 1.39E-02
BU-152 Not Detected @ --------- 6.47E-02
EU-154 Not Detected @ --------- 1.13E-01
EU-155 Not Detected @ ----«---- 1.02E-01
FE-59 Not Detected @ --------- 4 . 20E-02
GD-152 Not Detected @ --------- 7.30E-02
HG-203 Not Detected @ «-------- 2.19E-02
I-131 Not Detected @ --------- 2.25E-02
IR-192 Not Detected —mmmm - 1.22E-02
K-40 5.48E+00 8 .82E-01 1.83E-01
MN-52 Not Detected @ --------- 2.73E-02
MN-54 Not Detected  --------- 2.26E-02
10-99 Not Detected @ --------- 2.54E-01
NA-22 Not Detected @ --------- 2.41E-02
NA-24 Not Detected @ --------- 1.88E-01
NB-95 Not Detected @ --------- 1.35E-01
ND-147 Not Detected @ --------- 1.50E-01
NI-57 S0 P F B2

PR-210 Not Detected @ --------- 2.46E+01
RU-103 Not Detected @ --------- 2.00E-02
RU-106 Not Detected @ --------- 1.88BE-01
SB-122 Not Detected W ~-------- 4 .35E-02
SB-124 Not Detected @ --------- 2.07E-02
SB-125 Not Detected =~ --------- 5.54E-02
SN-113 Not Detected — --------- 2.51E-02
SR-85 Not Detected @ --------- 2.44E-02
Th-182 Not Detected @ --------- 1.01E-01
TA-183 Not Detected @ --------. 3.60E-01
TC-98m Not Detected W --------- 6.19E+00
TL-201 Not Detected @ -c-cc-n--- 1.99E-01
XE-133 Not Detected @ --------- 1.92E-01
Y-88 Not Detected @ --------- 1.82E-02
ZN-65 Not Detected — --------- 7.01E-Q2
ZR-95 Not Detected @ --------- 3.48E-02

A 4.40E-02 //J’jf/w 2/,'%;



kkhkkkkhkddkhkhdohdhrdohrhhtrdrdhdohhbhbkdrtrrtdrdbdrddbdddrhhhhbhkdbdbbhrhhkdhhrrdrhdrdd

x Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
x 9-10-97 2:20:21 PM *
d e g d g d o g g g x ke ke ke ok ok ok k% ***************************************************

¥*
Analyzed by: g r;‘/i’7 Reviewed by: Wﬁjlklg'l ‘
*xkdkkkkhkkkhkkhkhkhhkrxx khkhkkkkhkkhkhkkrkhkhkrhokhkrrkddhkhhdk * **********

Customer : M.MITCHELL/MAC (6685/SMO)
Customer Sample ID : 034055-003
Lab Sample ID : 70157603
Sample Descrlptlon : MARINELLI SOLID SAMPLE
Sample Quantity : 1016.000 gram
Sample Date/Time : 9-08-97 9:18:00 AM
Acquire Start Date/Time : 9-10-97 12:31:57 PM
Detector Name : LABQ2 *
Elapsed Live/Real Time : 6000 / 6002 seconds
Comments:
R R R R R R R R R A R R R R R R R R R R R R R e R R R R R R R e s A R R R R R R R X222 S SRS SR AR LR S ]
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.1%E+0Q0
TH-234 2 .04E-01 3.65E-01 4 05E-01
RA-226 1.43E+00 4 ,21E-01 3.67E-01
PB-214 7.24E-01 1.18E-0% 3.24E-02
BRI-214 6.67E-01 1.64E-01 3.08E-02
TH-232 2.20E-01 1.62E-01 9.86E-02
RA-228 2.238-01 S.10E-0Q02 8.53E-02
C-228 Not Detected @ --------- 1.07E-01
.H-228 2.75E-01 2.23E-01 3.32E-01
RA-224 2.23E-01 1.02E-01 4.98E-02
bPB-212 2.13E-01 4 ,48E-02 2.72E-02
BI-212 2.89E-01 1.91E-01 1.78E-01
TL-208 1.868-01 5.30E-02 4,18E-02
U-235 Ferm O e T et 1.68E-01 Ao ¢ oﬂﬂf/bdw/
TH-231 Not Detected @ --------- 8.60E+00
PA-231 Not Detected @ --------- 9.83E-01
TH-22"7 Not Detected @ --------- 1.92E-01
RA-223 Not Detected @ --------- 1.50E-01
RN-219 Not Detected @ --------- 2.57E-01
PB-211 Not Detected @ --------- 5.90E-01
TL-207 Not Detected @ --------- 8.39E+00
AM-241 Not Detected @ ~--------- 3.16E-01
PU-239 Not Detected @ --------- 3.01E+02
NP-237 Not Detected @ --------- 1.78E-01
PA-233 Not Detected @ --------- 3.91E-02
TH-229 - Not Detected @ --------- 1.72E-01

9/1..’ j)



[Summary Report] - Sample ID: : 70157603
Nuclide Activity 2-sigma
Name (pCi/gram) Error

. -108m Not Detected W ---------
AG-110m Not Detected — e meeaa
BA-133 Not Detected ---w-----
BE-7 Not Detected @ ---------
CD-105% Not Detected @ ---------
CD-115 Not Detected  ---------
CE-139 Not Detected ----c-----
CE-141 Not Detected @ ---------
CE-144 Not Detected @ ---------
CO-56 Not Detected @ ---------
CO-57 Not Detected @ ---=------
CO-58 Not Detected @ ---------
CO-60 Not Detected @ ---------
CR-51 Not Detected @ -~--------
CS8-134 Not Detected @ ~--------
CS-137 Not Detected @ ---------
EU-152 Not Detected @ ---------
EU-154 Not Detected @ ---------
EU-155 Not Detected @ ---------
FE-59 Not Detected @ ---------
GD-153 Not Detected @ ---------
HG-203 Not Detected @ ---------
I-131 Not Detected @ ---------
IR-182 Not Detected @ ---------
K-40 4.47E+00 1.83E+00
MN-52 Not Detected @ ---------
MN-54 Not Detected @ ---------
T T-99 Not Detected @ ---------
. =22 Not Detected @ ---------
NA-24 Not Detected @ ---------
NB-95 Not Detected @ ---------
ND-147 Not Detected @ ---------
NIi-57 2 eE—0 oo E—0
PB-210 Not Detected  ---------
RU-103 Not Detected @ ---------
RU-106 Not Detected  ---------
SB-122 Not Detected @ ---------
SB-124 Not Detected @ ---------
SB-125 Not Detected @ ---------
SN-113 Not Detected W ---------
SR-85 Not Detected @ ---------
TA-182 Not Detected @ ---------
TA-183 Not Detected @ ---------
TC-99m Not Detected @ ---------
TL-201 Not Detected @ --------.
XE-133 Not Detected @ ---------
Y-88 Not Detected W ---------
ZN-65 Not Detected W ---------
ZR-95 Not Detected @ ---------

MDA

(pCi/gram)

2.40E-02
2.24E-02
5.38E-02
1.68E-01
6.04E-01
7.73E-02
2.07E-02
3.76E-02
1.69E-01
2.28E-02
2.08E-02
2.01E-02
2.11E-02
1.66E-01
3.73E-02
1.30E-02
6.24E-02
1.10E-01
1.00E-01
3.97E-02
7.30E-02
2.13E-02
2.35E-02
1.88E-02
1.79E-01
2.46E-02
2.21E-02
2.57E-01
2.38E-02
2.03E-01
1.33E-01
1.39E-01

4.97E-02/{/¢7_j‘//w

2.39E+01
1.88E-02
1.79E-01
4.13E-02
2.07E-02
.25E-02
.46E-02
.20E-02
.04E-01
.58E-01
.26E+00
.93E-01
.86E-01
.6BE-02
.06E-02
.40E-02

WM JWwER DD,

P



kkkdkhkhkhkhhkhhkdbdbdhhddhordddhkdbhrbdkbbdddhddddhhdbhkdtdthdkkddkhhrrhkrrhrhhkhkhrkhdk

N . Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-10-87 4:11:31 PM *
kkkkkkkhkhkhkkhkdbhkhhkdddhrdkhktrdrhrhdrhhkhkddkhdhkdkhbdhbhbhhhdkhrhhbhhkkdhkrhhhhhkhhhbhhkhrnw
X *

* alyzed by:
khkkkkkhkhthkhbhktdhkhkdk
Zustomer

Zustomer Sample ID
Lab Sample ID

A2 ST S
k%% ** ****************** * k% kkkkkhxhkkkk

M.MITCHELL/MAC (6685/SMO)
034056-003
70157604

aample Description

: MARINELLI SOLID SAMPLE
Sample Quantity :

925.000 gram

Sample Date/Time : 9-08-97 9:45:00 aM
Acquire Start Date/Time : 9-10-97 2:22:54 PM
Detector Name : LABO2 A
Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
A 22 A S R AR S SR SR LSRR RS Rl S R AR R 2SS 2RSSR SRR LS A EEEEE RS S S S S SR SRS R SRS

Nuclide Activity ‘2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.31E+00
TH-234 5.74E-01 3.56E-01 4 ,35E-01
RA-226 1.59E+00 4 . 40E-01 4 ,04E-01
bPB-214 6.70E-01 B.35E-01 3.28E-02
BI-214 6.24E-01 5.54E-01 3.12E-02
TH-232 3.27E-01 1.73E-01 9.86E-02
RA-228 3.07E-01 1.0%E-01 9,11E-02
- -228 Not Detected @ --------- 1.10E-01
. .-228 Not Detected  --------- 6.24E-01
RA-224 2.87E-01 1.19E-01 4 42E-02
PB-212 2.52E-01 4.94E-02 2.81E-02
Br-212 2.56E-01 3.86E-01 2.12E-01
TL-208 Not Detected @ -=-------- 4 ,398-02
U-235 Not Detected @ --------- 1.76E-01
TH-231 Not Detected @ ------=--- S.07E+00
PA-231 Not Detected @ --------- 1.05E+00
TH-227 Not Detected --------- 2.07E-01
RA-223 Not Detected  --------- 1.59E-01
RN-219 Not Detected @ --------- 2.65E-01
PB-211 Not Detected --------- 5.94E-01
TL-207 Not Detected @ --------- 9.06E+00
AM-241 Not Detected @ --------- 3.38E-01
PU-239 Not Detected @ --------. 2.14E+02
NP-237 Not Detected @ --------- 1.70E-01
PA-233 Not Detected @ --------- 4 _12E-02
TH-229 Not Detected @ --------- 1.80E-01



[Summary Report] - Sample ID: : 70157604

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
. -108m Not Detected @ --------- 2.44E-02
AG-110m Not Detected  -------.- 2.87E-02
BA-133 Not Detected @ --------- 5.49E-02
BE-7 Not Detected @ --------- 1.76E-Q1
CD-109 Not Detected W ---=------ 5.79E-01
CD-115 Not Detected @ --=------ 8.29E-02
CE-139 Not Detected @ --------- 2.14E-02
CE-141 Not Detected @ --------- 3.91E-02
CE-144 Not Detected @ --~------- 1.75E-01
CO-56 Not Detected = -~------- 1.73E-02
CO-57 Not Detected @ --------- 2.22E-02
CO-58 Not Detected @ --------- 2.16E-02
C0-60 Not Detected @ -----=---- 2.43E-02
CR-51 Not Detected @ --------. 1.74E-01
CS-134 Not Detected @ «-wc------ 3.78E-02
Cs8-137 6.3%E-02 1.96E-02 1.45E-02
EU-152 Not Detected  «---c----- 6.66E-02
EU-154 Not Detected @ --------- 1.13E-01
EU-155 Not Detected @ --------- 1.06E-01
FE-59 Not Detected @ ---=--c---- 4 48E-02
GD-153 Not Detected @ --------- 7.64E-02
HG-203 Not Detected @ --------- 2.29E-02
I-131 Not Detected @ --------- 2.46E-02
IR-192 Not Detected @ --------- 1.98E-02
K-40 5.06E+00 9.13E-01 2,.00E-01
MN-52 Not Detected @ -~-------- 2.67E-02
MN-54 Not Detected @ --------- 2.35E-02
*Tt-99 Not Detected  -~-------- 2.71E-01
. =22 Not Detected @ -~------- 2.46E-02
N&A-24 Not Detected @ --------- 2.54E-01
NE-95 Not Detected W --------. 1.45E-01
ND-147 Not Detected @ --------. 1.54E-01
NI-57 S-HEE—52 SR~ 2 5.35E-02 A/i7 ¢ W ~
PB-210 Not Detected @ ----c---.. 2.56E+01
RU-103 Not Detected @ --------- 2.10E-02
RU-106 Not Detected @ --------- 1.98E-01
SB-122 Not Detected @ --------- 4 .60E-02
SB-124 Not Detected @ -----c---- 2.12E-02
SB-125 Not Detected @ --------- 5.96E-02
SN-113 Not Detected W -------.. 2.68BE-02
SR-858 Not Detected @ ----c--.. 2.53E-02
TA-182 Not Detected W --------- 1.08E-01
TA-183 Not Detected @ -------.._ 3.87E-01
TC-99m Not Detected @ --ceeea-- 9.17E+00
TL-201 Not Detected W -------._. 2.08E-01
XE-133 Not Detected — --c-vcua-_- 2.06E-01
Y-88 Not Detected @ --------- 1.67E-02
ZN- 65 Not Detected @ --------- 7.35E-02
ZR-95 Not Detected W --------. 3.63E-02
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*

Sandia National Laboratories

E

* Radiation Protection Sample Diagnostics Program {881 Laboratory] *

* 9-10-97 6:10:04 PM *
S R R AR R R R R R R 2 2 2R A AR SRS RT TS SEES AR AL S S AR L R 22 K 2R E I

* . . . *

* Analyzed by: 1/ /5 Reviewed by: j( z ‘ *

******z*****z****** ****{S#Qh **zu************z ***f*ﬁ *% jcz**********

Customer : M.MITCHELL/MAC (6685/SMO)

Customer Sample I ; 034058-003

Lab Sample ID : 70157605

Samplé Description MARINELLI SOLID SAMPLE

Sample Quantity : 920.000 gram

Sample Date/Time : 9-08-97 9:55:00 AM
Acquire Start Date/Time : 9-10-87 4:21:17 PM
Datector Name : LABO2

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
I R S R R P P P T T R N E AT SRS E S P E T I EEEE LTS RLELE L L L SR L LR LT TR T

Nuclide
Name

Activity
(pCi/gram)
Not Detected
1.57E+00
9.10E-01
7.57E-01
6.89E-01

3.59E-01

2.67E-01"

Not
Not

Detected
Detected
3.44E-01
3.70E-01
3.98E-01
Not Detected

2 f e e o S e M I

4.52E-01
7.94E-01
1.58E-01
6.16E-01

2.09E-01
1.04E-01

o e e w ow o=

1.37E-01
6.82E-02
1.98E-01

€ e TLIY W

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Not
Not

Detected
Detected

yil o1 09

(=T

Not Detected
Not Detected

= B WAaNRPENFEWYW DPHWUNWRE = [FERVERTA N

_46E+00

.58E-01
.32E402
.35E-01
L42E-02
.B7E-01

MJJ% »

Ao MZ/ 2’/:%



[Summary Report] - Sample ID: : 70157605

*iclide Activity 2-sigma MDA
ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 2.76E-02
AG-110m Not Detected @ --------- 3.06E-02
BA-133 Not Detected @ ----==---- 5.8%E-02
BE-"7 Not Detected @ -----c---- 1.21E-01
CD-109 Not Detected @ ---w-c---- 7.99E-01
CD-115 Not Detected @ --------- 9.12E-02
CE-139 Not Detected @ --------- 2.2BE-02
CE-141 Not Detected  --------- 2.26E-02
CE-144 Net Detected  --------- 1.87E-01
CO-56 Not Detected  -~=------ 1.77E-02
d0-57 Not Detected  -+c------- 2.36E-02
CO-58 Not Detected @ --------- 2.35E-02
CO-60 Not Detected @ --------- 2.38BE-02
CR-51 Not Detected @ --------- 1.83E-01
CS-134 Not Detected @ --------- 3.93E-02
CS-137 7.53E-02 2.81E-02 1.60E-0Q2
EU-152 Not Detected @ -----w--- 7.08E-02
EU-154 Not Detected @ --«cr-ca--- 1.28E-01
EU-155 Not Detected @ ----cw--o-o 1.14E-01
FE-59 Not Detected @ --------- 4 .77E-02
GD-153 Not Detected @ --------- 8.06E-02
HG-203 Not Detected @ ----e---- 2.41E-02
I-131 Not Detected @ --------- 2.47E-02
IR-192 Not Detected I 2.11E-02
K-40 6.67E+00 1.90E+00 1.89E-01
"N-52 Not Detected @ --v------ 2.98E-02
.-54 Not Detected @ --------- 2.48E-02
MO-99 Not Detected @ --------- 2.%1E-01
NA-22 Not Detected @ --------- 2.81E-02
NA-24 Not Detected @ ---w----- 2.89E-01
NB-95 Not Detected @ --------- 1.67E-01
ND-147 Not Detected @ --------- 1.61E-01
NI-57 Not Detected @ --------- 6.06E-02
PR-210 Not Detected @ --------- 2.61E+01
RU-103 Not Detected @ --------- 2.18E-02
RU-106 Not Detected @ --------- 2.18E-01
SB-122 Not Detected @ --------- 5.06E-02
SB-124 Not Detected  --------- 2.18E-02
SB-125 Not Detected @ --------- 6.11E-02
SN-113 Not Detected @ --------- 2.95E-02
SR-85 Not Detected @ --------- 2.67E-02
TA-182 Not Detected @ --------- 1.15E-01
TA-183 Not Detected @ --------- 4 ,15E-01
TC-9%m Not Detected @ --------- 1.21E+01
TL-201 Not Detected @ --------- 2.35E-01
XE-133 Not Detected @ --------- 2.26E-01
Y-88 Not Detected @ --------- 2.08E-02
ZN-65 Not Detected @ --------- 7.82E-02
ZR-95 Not Detected @ --------- 4.15E-02



T R R R R 2 k22 1222222222223 222 T T LT L LS LS A A S E SRS E L LT TR

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
* 5-10-97 7:55:18 PM *

EE R3S XX X RS R R R P R L P I X e R E R R P T T TS S AR R AR SRR L T
*

X * . . .

* Analyzed by: #/“1/5 Reviewed by: [ : *
******Z*****¥***** *****?*** *;Z**************z* * % *fllé% ﬁEZ*********
Customer M.MITCHELL/MAC (6685/SMO}

Customer Sample ; 034059-003
Lab Sample ID : 70157606

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity 831.000 gram

Sample Date/Time 9-08-97 10:00:00 AM
Acquire Start Date/Time 9-10-97 6:12:38 PM
Détector Name LABRO2

Elapsed Live/Real Time 6000 / 6002 seconds

s we se

e e

Comments:
IS A 24 R A R R L R T R S S E S ST T TS S I LT LRSI ELIL LSS AL SR LS LSS LR T LIRS LR L LS LT LT L LT L E TR TP XL
Nuclide Activity 2-sigma MDA

Name {pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ----=----- 2.84E+00
TH-234 1.16E+0Q0 5.51E-01 4.86E-01
RA-226 "1.61E400 4,.96E-01 4 .85E-01
PB-214 6.79E-01 1.23E-01 3.86E-02
BI-214 6.30E-01 1.61E-01 3.65E-02
TH~-232 4 _32E-01 2.60E-01 1.25E-01

\-228 4. 15E-01 2.07E-01 1.27E-01
AC-228 5.22E-01 5.93E-01 6.35E-02
TH-228 5.31E-01 4.03E-01 4.08E-0Q1
RA-224 4.67E-01 1.73E-01 6.18E-02
PB-212 4 .97E-01 9.12E-02 3.28E-02
BTI-212 5.75E-01 4,.01E-01 2.45B-01
TL-208 4 22E-01 1.04E-01 5.40E-02
U-235 Not Detected @ ----=----- 2.02E-01
TH-231 Not Detected @ ----c-=mn-- 1.09E+01
PA-231 Not Detected = 1.16E+00
TH-227 Not Detected @ --------- 2.68E-01
RA-223 Not Detected @ --------- 1.94E-01
RN-219 Not Detected @ --------- 3.06E-01
DbR-211 Not Detected --------- 6.85E-01
TL-207 Not Detected @ ~-------- 1.05E+01
AM-241 Not Detected @ --------- 4 .12E-01
PU-239 Not Detected @ ---c-ee--- * 3.67E+02 ojr;%égﬁ;jt}/
NP-237 ENr e GO 2. 55E-01 /M
PA-233 Not Detected @ --------- 4.62E-02

TH-229 Not Detected @ --------- 2.15E-0C1

?/J7é



[Summary Report] - Sample ID: 70157606
*miclide Activity 2-sigma MDA
lame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected  --------- 3.10E-02
AG-110m Not Detected @ --------- 3.0%E-02
BA-133 Not Detected @ --------- 5.98E-02
BE-7 Not Detected @ -------u- 2.10E-01
CD-109 Not Detected @ --------. 8.68E-01
CD-115 Not Detected = --~------- 1.08E-01
CE-139 Not Detected @ --------- 2.47E-02
CE-141 Not Detected @ --------o 4 ,55E-02
CE-144 Not Detected @ -----c---- 2.02E-01
CO-56 Not Detected W ---=--c--o-- 1.98E-02
&0-57 Not Detected @ --------- 2.55E-02
CO-58 Not Detected @ --------- 2.64E-02
CO-60 Not Detected @ ---wv----- 2.62E-02
CR-51 Not Detected @ ----c----- 1.96E-01
Cs-134 Not Detected @ ---wcw--- 4.14E-02
Cs-137 6.93E-02 2.67E-02 1.73E-02
EU-152 Not Detected @ --------- 7.65E-02
EU-154 Not Detected @ --------- 1.45E-01
EU-155 Not Detected @ --------- 1.22E-01
FE-59 Not Detected W --------- 5.20E-02
GD-15k3 Not Detected @ --------- 8.96E-02
HG-203 Not Detected @ --------- 2.61E-02
I-131 Not Detected @ --------- 2.77E-02
IR-192 Not Detected @ --------- 2.22E-02
K-40 8.17E+00 1.35E+00 1.95E-01
MN-52 Not Detected @ --------- 3.50E-02
. N-54 Not Detected @ --------- 2.81E-Q2
MC-99 Not Detected @ --------- 3.38E-01
NA-22 Not Detected @ -+--c---- 3.05E-02
NA-24 Not Detected W -----c---- 3.48E-01
NB-95 Not Detected W --------- 1.93E-01
ND-147 Not Detected W --------- 1.89E-01
NI-57 33 R—G3 S a2t 7.03E-02 4~
PB-210 Not Detected @ --------- 2.96E+01
RU-103 Not Detected @ --------- 2.51E-02
RU-106 Not Detected @ --------- 2.32E-01
SB-122 Not Detected @ --------- S.59E-02
SB-124 Not Detected W --------- 2.42E-02
SB-125 Not Detected W --------- 6.53E-02
SN-113 Not Detected W -------__ 3.14E-02
SR-85 Not Detected @ -------.. 2.91E-02
TA-182 Not Detected @ -------_- 1.22E-01
TA-183 Not Detected @ --------- 4.77E-01
TC-99m Not Detected . --------. 1.59E+01
TL-201 Not Detected W -------.__ 2.53E-01
XE-133 Not Detected W --------- 2.55E-01
Y-88 Not Detected W --c-o---.-_ 2.34E-02
ZN- 65 Not Detected W ---a.o-.___ 8.27E-02
ZR-95 Not Detected W -~---.-..__

4.60E-02

Tl %/r/?
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Sandia National Laboratories

k

*

9-10-57

*

x Radiation Protection Sample Diagnostics Program [881 Laboratory] *
9:40:17 PM *

hhkkkdkhkkhkhkhkhkhkhkkhkdhhkkbhbdodtddhhkhhddhkddirhdthddbhbhdhhdhkdkddkhkdhkbhhkkddrrkdokdttn

* .

* Analyzed by:

kkkhkkhkkkhkkkikhkkkkdd

y/57

Reviewed by:;2&%2:&&%43;1*********:

kkkkkThkhkkhkkkthkkkkhkhkhkhkhkkkhhkhk

® -

Justomer : M.MITCHELL/MAC (6685/SMO)
Customer Sample T : 034060-003
Lab Sample ID : 70157607

Samplé Description
Sample Quantity
Sample Date/Time :

MARINELLTI SOLID SAMPLE
894.000 gram
9-08-97 10:10:00 AM

*. se

Acquire Start Date/Time : 9-10-97 7:57:25 PM
Détector Name : LABO2
Elapsed Live/Real Time : 6000 / £003 seconds

Comments:
kkkhkhkkkkhkhkhkkhkkhkrkhkkkhkhbdhkkkhkhkkbkkhhhhkhhkhkddkhthihkkkdkdhdihbddrddthkddtdrrrbhkrrthbrdttk

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ------=-- 1.34E+00
TH-234 1.33E+00 4.72E-01 5.16E-01
RA-226 Not Detected @ --------- 3.99E-01
PB-214 7.66E-01 1.31E-01 3.91E-02
BI-214 7.15E-01 1.28E-01 3.63E-02
TH-232 5.98E-01 3.12E-01 1.22E-01
1-228 5.64E-01 1.91E-01 1.06E-01
AC-228 5.31E-01 1.40E-01 6.28E-02
TH-228 3.04E-01 1.6C0E-01 4.23E-01
RA-224 5.50E-01 2.26E-01 5.85E-02
bBR-212 5.19E-01 9.18E-0Q2 3.23E-02
BI-212 5.13E-01 2.39E-01 2.46E-01
TL-208 4,72E-01 1.05E-01 5.27E-02
U-235 Not Detected @ --------- 2.04E-01
TH-231 Not Detected @ ------w-- 1.07E+01
PA-231 Not Detected @ -~----«--- 1.16E+00
TH-227 Not Detected @ --------- 2.63E-01
RA-223 Not Detected @ --------- 1.92E-01
RN-219 Not Detected @ --------- 2.97E-01
PB-211 Not Detected @ --------- 6.69E-01
TL-207 Not Detected @ --------- 1.03E+01
AM-241 Not Detected @ --------- 4 ,.03E-01
PU-239 Not Detected @ --------- ) 3.70E+02 /7 J
NP-237 I3 E—6 IR EE—6 2.558-01 A/ A it %a“/r
PA-233 Not Detected @ --------- * 4,62E-02 )
TH-229 Not Detected @ ---------

2.07E-01



[Summary Report] - Sample ID: 70157607
" -clide Activity 2-sigma MDA
.ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.01E-02
AG-110m Not Detected @ --------- 2.97E-02
BA-133 Not Detected  --------- 6.09E-02
BE-7 Not Detected @ --------- 2.10E-01
CD-109 Not Detected @ =~+----=---- 8.67E-01
CD-115 Not Detected @ --------- 1.07E-01
CE-139 Not Detected @ --------- 2.4BE-Q2
CE-141 Not Detected @ --------- 4 .63E-Q2
CE-144 Not Detected @ --------- 1.98E-01
CO-56 Not Detected = ~--c--c-wa- 2.14E-02
d0-57 Not Detected @ -----e--- 2.50E-02
CO-58 Not Detected @ --------- 2.59E-02
C0-60 Not Detected @ --------- 2.80E-02
CR-51 Not Detected @ --------- 1.94E-01
CS-124 Not Detected @ --------- 4.18E-02
CS-137 4 .57E-02 1.98E-02 1.87E-02
BU-162 Not Detected @ --------- 7.50E-02
EU-154 Not Detected @ --------- 1.38E-01
EU-155 Not Detected @ --------- 1.22E-01
FE-59 Not Detected @ -----=---- 5.23E-02
GD-153 Not Detected @ --------- 8.76E-02
HG-203 Not Detected @ ----vc---- 2.62E-02
I-131 Not Detected =~ --------- 2.80E-02
IR-1982 Not Detected  -v------- 2.21E-02
K-40 9 .22E+4+00 1.46E+00 1.97E-01
"™-52 Not Detected @ --------- 3.12E-02
i-54 Not Detected @ --------- 2.65E-02
MO-9¢ Not Detected = --------- 3.46E-01
NA-22 Not Detected W --------- 2.98E-02
NA-24 Not Detected @ -~-c------ 3.84E-01
NB-95 Not Detected @ --------- 1.92E-01
ND-147 Not Detected W --------- 1.85E-01
NI-S57 TG —S=E—02
PB-210 Not Detected @ --------- 2.95E+01
RU-103 Not Detected @ --------- 2.28E-02
RU-106 Not Detected @ ~-------- 2.26E-01
SB-122 Not Detected @ --------- 5.84E-02
SB-124 Not Detected @ «-------- 2.43E-02
SB-125 Not Detected = ---w----- 6.54E-02
SN-113 Not Detected @ --------- 3.02E-02
SR-85 Not Detected @ -----=---- 2.93E-02
TA-182 Not Detected @ --------- 1.23E-01
TA-183 Not Detected  ---c------ 4 . 80E-01
TC-99m Not Detected W --------- 1.89E+01
TL-201 Not Detected @ --------- 2.5%E-01
XE-133 Not Detected @ --w-w---- 2,.55E-01
Y-88 Not Detected @ --------- 2.38E-02
ZN-65 Not Detected @ --------- 8.32E-02
ZR-85 Not Detected @ --------- 4.42E-(Q2

7.16E- 02 Mfﬂﬂ %d, 1
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-10-97 11:25:15 PM *

dhhkkkkkkdhrhkhbhkhhhhhkhkhkhkdbdkrhkhhkdokerkdkkhkrdhdhkhhkhdbhkhokddhdkdrdrhdhhbdbrhhrk ik hnk

- *
ffj/)7 Reviewed b :>é%j J *
****;9********************¥ ***fib? 3;1***********
: M.MITCHELL/MAC {(6685/SMO)
: 034062-003

*
* Analyzed by:
khkkkkthkktkkkhkkkkkd
Customer

Customer Sample I

Lab Sample ID : 70157608
Samplé Description : MARINELLI SOLID SAMPLE
Sample Quantity : 855.000 gram
Sample Date/Time : 9-08-97 10:30:00 AM
quuire Start Date/Time : 9-10-97 9:42:34 BPM
Detector Name : LABO2
Elapsed Live/Real Time : 6000 / 6002 seconds
Comments :
kkkkkdkhkkkdkhkhkhkkkdkkdkhkhkkhkhhkkkkdthkkhkkhkkrtkkkkkhkrtdhrikdkhkkhkkkdkhhkbhkhkkhkdthttxdtrttx
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.63E+00
TH-234 7.21E-01 4 ,13E-01 4.50E-01
R&-226 1.78E+00 5.35E-01" 4,53%E-01
PB-214 6.71E-01 1.10E-01 3.66E-02
BI-214 6.33E-0C1 1.22E-01 3.77E-02
mq-232 4,.17E-01 2.37E-01 1.09E-01
A-228 4_46E-01 1.49E-01 1.06E-01
AC-228 4.63E-01 1.27E-01 5.87E-02
TH-228 5.298E-01 1.78E-01 3.55E-01
RA-224 3.77E-01 1.52E-01 4.97E-02
PB-212 4 .26E-01 1.87E-01 3.15E-02
BI-212 5.69E-01 2.55E-01 2.42E-01
TL-208 3.94E-01 3.76E-01 5.13E-02
U-235 Not Detected = --------- 1.95E-01
TH-231 Not Detected - --------- ~ 9.89E+00
PA-231 Not Detected @ --------- 1.14E+00
TH—%Z; Not Detecteg --------- 2.50E-01 e
RA-22 Not Detected  -=-------- 1.81E-01  _/ 4
RN-219 S RSE—A3— 2 o4cH e 21998 01 o At 79/”“/97
PB-211 Not Detected @ --------- 6.53E-01
TL-207 Not Detected @ --------- 1.05E+01
AM-241 Not Detected W --------- . 3.82E-01
PU-238 Not Detected @ --------- 3.49E+02
NP-237 Not Detected @ --------- 2.04E-01
PA-233 Not Detected W --------- 4.62E-02

TH-229 Not Detected @ --------- 1.99E-01



[Summary Report]
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-11-87 1:10:00 AM *

kkkkkhkkkkdhkhkkhkhhkkhkhkkkrkdbhhhkrhkkdbdhhhthkkhtrhrdhhhhhkdbdhkdhhhkkhkdddrrhdhkxx

* . . %*
* Analyzed by: ﬁ/f.s':/fv' 7 Reviewed by:% g MQJQ'] *
kkkhkkhkkkhkdkhkkkdhhkdkikk khkkkkhdhkidhkhkkhkhkhkhkrhkdhhthkhkkkd *% % kkkkkkhdkhkkkkk
Customer : M.MITCHELL/MAC (6685/SMO)

Customer Sample ID 034063-003

Lab Sample ID 70157608

Samplé Description
Sample Quantity

: MARINELLI SOLID SAMPLE
Sample Date/Time :

897.000 gram
9-08-97 10:50:00 AM
9-10-97 11:27:20 PM

LABQ2

6000 /

Aqguire Start Date/Time
Detector Name

Elapsed Live/Real Time 6002 seconds

Comments:

I X E R A R R A e R R R R R E I S S S S R S T EE L SR E AL R PR RIS L SIS SLE S S TS LTRSS T RS S AL LS T X L & & 5

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-2238 Not Detected @ ----=---- 2.40E+00C
TH-234 6.69E-0Q1 2.84E-01 4.17E-01
RA-226 1.77E+00 7.68E-01 4.86E-01
PE-214 6.49E-01 4.18E-01 3.32E-02
BI-214 5.85E-01 1.09E-01 3.50E-02
1-232 3.26E-01 2.01E-01 1.05E-01
A-228 3.69E-01 1.74E-01 2.73E-02
AC-228 Not Detected @ --------- 1.23E-01
TH-228 1.88E-01 1.30E-01 3.59E-01
RA-224 3.00E-01 1.28E-01 5.33E-02
PE-212 3.20E-01 7.058E-02 3.14E-02
BI-212 4.79E-01 3.41E-01 2.15E-01
TL.-208 2.67E-01 8.79E-02 4 60E-02
U-235 Not Detected @ --------- 1.85E-01
TH-231 Not Detected @ --------- 9.52E+00
gﬁ-%g% Not Detecteg --------- 1.05E+00
- Not Detected @ --------- 2.20E-01
RA-223 Not Detected  --------- 1.71E-01 rj?,,j;/ _
RN-219 S e AP E—OF 2.70E-014° [/CW4
PB-211 Not Detected @ --------- 5.94E-01
TL-207 Not Detected @ --------- 8.84E+00
AM-241 Not Detected @ --------- 3.47E-01
PU-239 Not Detected  --=------- 3.24E+02
Np-237 Not Detected --------- 2.06E-01
PA-233 Not Detected @ ----=----- 4.19E-02
TH-229 Not Detected - --------- 1.84E-01



[Summary Report]
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Detected
Detected

Detected-

5.97E+00
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:

..........

L R

R

o = w w o=

- - am m om s

- m e = --

- m i e wm om

70157609

MDA
(pCi/gram)
2.75E-02
2.23E-02
5.52E-02
1.10E-01
7.00E-01
9.68E-02
2,.23E-02
4,16E-02
1.81E-01
1.79E-02
2.31E-Q2
2.23E-02
2.43E-02
1.77E-01
3.87E-02
1.48E-02
6.93E-02
1.28E-01
1.08E-01
4 .53E-02
7.76E-02
2.32E-02
2.45E-02
2.03E-02
1.71E-01
2.79E-02
2.50E-02
3.06E-01
2.70E-02
3.50E-01
1.64E-01
1.49E-01
5.82E-02
2.56E+01
2.09E-02
2.09E-01
5.11E-02
2.27E-02
5.58E-02
2.78E-02
2.66E-02
1.09E-01
4.11E-01
2.36E+01
2.35E-01
2.38E-01
1.79E-02
7.53E-02
3.83E-02
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Sandia Natiocnal Laboratories
* Radiation Protection Sample Diagnostics Program {881 Laboratory] *

k

*

9-11-97

2:54:41 MM

*

*

T F 2 2 2 2 2 LR R R L Y e e I S L T L Y LRSS 2SS S 2 s s S B L LY

*

Customer

* Analyzed by:

kkkhkkkkkkkkkkkkkkk

Customer Sample ID
Lab Sample ID

Samplé Description

Sample Quantity

Sample Date/Time

Acgguire Start Date/Time
Detector Name
Elapsed Live/Real Time

Comments:

A
*kk*kdkk

1Y)

e

157/89

Reviewed by:
kkhkhkkkkhkhkhkhhkkkkkhkhkkdhhfhkdit
M.MITCHELL/MAC (6685/SMO)
034064-003
70157610

‘MARINELLI SOLID SAMPLE
1020.000 gram
9-08-97
9-11-97

LABO2

6000 /

11:05:00 AaM
1:12:07 AM

6002 seconds

*

TN .

khkkdkkkkhkkhkhkhhkdkkhhkhkhkdkkkdkkhkddthhrhrhdhdkhbhkhhkhkhkkrhkhhkhhkhhhkhhkdhrdhkhhkhkhkhkhtsk

Nuclide
Name

Activity
(pCi/gram)

Not

Not

Not
Not:
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
7.00E-01
1.35E+00Q
7.23E-01
6.49E-01

1.78E-01
2.30E-01
DPetected
3.04E-01
2.15E-01
2.41E-01
2.27E-01
2.61E-01

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

- oa omomom oa ae

4.02E-01
1.69E+00
4.63E-01
5,35E-01

1.26E-01
9.60E-02
1.29E-01
1.14E-01
4.67E-02
1.41E-01
S.66E-02

MDA
{pCi/gram)

P e

2.28E+00
4 .28E-01
4.13E-01
3.07E-02
2.93E-02

9.00E-02
9.33%E-02
1.05E-01
3.05E-01
4.51E-02
2.71E-02
1.61E-01
4 _48E-02

1.70E-01
8.40E+00
9.50E-01
1.90E-01
1.52E-01
2.51E~-01
5.62E-01
8.43E+00

.26E-01
.95E+02
.04E-01
.74E-02
.72E-01

R W N W



[Summary Report] - Sample ID: : 70157610

vclide Activity 2-gigma MDA
ame (pCi/gram) Error {pCi/gram)
AG-108m Not Detected  ~-vce-o---- 2.37E-02
AG-110m Not Detected W --------- 2.50E-02
BA-133 Not Detected  -+-------- 5.32E-02
BE-7 Not Detected @ ----w---- 1.76E-01
CD-109 Not Detected @ ---c----- 6.92E-01
CD-115 Not Detected @ -----cn--- 8.73E-02
CE-139 S—A-L G Sl G2 9.58E-03 4
CE-141 Not Detected @ --------- 3.86E-02
CE-144 Not Detected @ ---=------ 1.65E-01
CO-56 Not Detected  --------- 2.25E-02
C0-57 Net Detected ™ --------- 2.08E-02
CO-58 Not Detected @ ~-------- 2.17E-02
CC-60 Not Detected @ ------c-o-- 2.14E-~02
CR-51 Neot Detected --------- 1.64E-01
CS8-134 Not Detected @ --------- 1.80E-02
CS-137 4,62E-02 2.09E-02 1.45E-02
EU-152 Not Detected @ --------- 6.16E-02
EU-154 Not Detected @ --------- 1.03E-01
BEU-155 Not Detected W --=------- 9.77E-02
FE-59 Not Detected @ --------- 4 .07E-02
GD-153 Not Detected W --------- 7.25E-02
HG-203 Not Detected @ --------- 2.15E-02
I-131 Not Detected  -~-------- 2.34E-02
IR-192 Not Detected @ --------- 1.88E-02
K-40 4,76E+00 1.35E+00 1.82E-01
MN-52 Not Detected @ --------- 2.53E-02
1-54 Not Detected @ --------- 2.16E-02
MO-98 Not Detected @ --------- 2.74E-01
NA-22 Not Detected @ ---w----- 2.48E-02
NA-24 Not Detected = --------- 3.86E-01
NB-S5 Not Detected @ -----c---- 1.43E-01
ND-147 Not Detected W --------- 1.51E-01
NI-57 T RRE- G 533503 5.78E-02 /T
PB-210 Not Detected @ --------- 2.418+01
RU-103 Not Detected = --------- 1.91E-02
RU-106 Not Detected @ --------- 1.76E-01
SR-122 Not Detected @ -------.- 4.65E-02
SB-124 Not Detected @ --------- 2.05E-02
SB-125 Not Detected W ----o----- 5.32E-02
SN-113 Not Detected @ --------. 2.47E-02
SR-85 Not Detected @ --------.- 2.32E-02
TA-182 Not Detected @ --------- 1.03E-01
TA-183 Not Detected @ ----cc---- 3.85E-01
TC-99m Not Detected @ --------- 2.56E+01"
TL-201 Not Detected @ -----a... 2.14E-01
XE-133 Not Detected W --------- 2.17E-01
Y-88 Not Detected @ --------- 1.68E-02
ZN-65 Not Detected W -c-ce-o---- 6.98E-02
ZR-895 Not Detected @ --------- 3.43E-02

AT

2/¢5/57

/72



k************************************************************************
Sandia National Laboratories

%

* Radiation Protection Sample Diagnostics Program [881 Laboratory]
4:39:31 AM

khkhkkhkhkhhkhkhkdkdhhkhhhkhhkdkddrthkkdkdrrhhrrdddhhhkdkkdhdbrtddbhhkhkrdodhhrdhk bk ddktkddhkhd

*

*

* Analyzed by:

kkkkhkkhbhkkihkkthkrthirx
Customer

9-11-97

Customer Sample ID
Lab Sample ID

Sample Description

Sample Quantity
Sample Date/Time

Acquire Start Date/Time
Détector Name
Elapsed Live/Real Time

Comments:

****#/;*#{

FERE TR Y Y I Y Y3

6000 /

Reviewed by:
******************
M.MITCHELL/MAC (6685/SMO)
034065-003
70157611

MARINELLI SQOLID SAMPLE

891.000 gram
5-08-97
9-11-97

LABO2

11:10:00 AM
2:56:46 AM

6002 seconds

*
*
*

*
Dkl ;
*kkk* *************

Thkkkkhkhhkhkbkkhkdbdkhdbddkhdkhkdhhdhkhhkhbkrdkhdbdbhhbdddhtdhkdkhbhrrhbdddrrhhhkhhkhdirkhd

Nuclide
Name

Activity
(pCi/gram)

Not

Not

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

Detected
1.03E+00
1.07E+00
7.11E-01
6§.45E-01

2.78E-01
3.80E-01
2.49E-01
Detected
3.80E-01
3.05E-01
3,.34E-01
2.68E-01

3.46E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

3.45E-01
4 ,55E-01
1.14E+00
1.23E-01

1.62E-01
1.59E-01
4,69E-01
1.62E-01
6.79E-02
2.53E-01
2.68E-01

5.51E-02

MDA
(pCi/gram)

2.47E+00
4,31E-01
4 ,45E-01
3.55E-02
3.44E-02

1.03E-01
1.03E-01
5.65E-02
6.41E-01
5.52E-02
3.11E-02
2.04E-01
4.71E-Q2

1.04E-01
9.82E+00Q
1.08E+0Q
2.26E-01
1.77E-C1
2.80E-01
6.51E-01
S.59E+00

3.57E-01
3.32E+02
2.87E-01
4_.20E-02
1.82E-01



6.78E-02 /Vc:f_a&];?:j ?f/f/ﬁ

[Summary Report] - Sample ID: 70157611
Nuclide Activity 2-sigma MDA
‘ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ ----c----- 2.70E-02
AG-110m Not Detected W -----w--- 2.38E-02
BA-133 Not Detected @ --------- 5.789E-02
BE-7 Not Detected @ --------- 1.88E-01
CD-109-= f—03-F—83 R 7.38E-01
CD-115 Not Detected @ -c--vc-v-- 1.03E-01
CE-139 Not Detected @ --------- 2.30E-02
CE-141 Not Detected @ --------- 2.38E-02
CE-144 Not Detected @ ---w---an 1.80E-01
CO-5¢6 Not Detected @ -~-----aa. 1.78E-02
C0-57 Not Detected  ----vc---- 2.31E-02
CO-58 Not Detected W --------- 2.39E-02
CO-60 Not Detected @ --------- 2.27E-02
CR-51 Not Detected W --------- 1.89E-01
CS-134 Not Detected @ --------- 4,12E-02
CS-137 1,74E-02 1.39E-02 1.43E-02
EU-152 Not Detected AR 6£.92E-02
EU-154 Not Detected @ --------- 1.24E-01
EU-155 Not Detected @ --------- 1.11E-01
FE-59 Not Detected @ --------- 4.66E-02
GD-153 Not Detected @ --------- 8.0CE-02
HG-203 Not Detected @ --------- 2.41E-02
I-131 Not Detected @ --------- 2.60E-02
IR-192 Not Detected @ --------- 2.02E-02
K-40 5.73E+00 9.66E-01 1.92E-01
MN-52 Not Detected @ --------- 2.87E-02
'-54 Not Detected @ --------- 2.51E-02
wmJ-99 Not Detected @ --------- 3.31E-01
Na-22 Not Detected @ --------- 2.96E-02
Na-24 Not Detected @ --------- 4.44E-01
NBE-95 Neot Detected W --------- 1.73E-01
ND-147 Not Detected @ --------- 1.74E-01
NI-57 -G Frr G55
PB-210 Not Detected @ -~---c----- 2.62E+01
RU-103 Not Detected @ --------. 2.185E-02
RU-106 Not Detected @ ---w----- 2.01E-01
SB-122 Not Detected @ --------- 5.54E-02
SB-124 Not Detected @ --------_ 2.24E-02
SB-125 Not Detected @ ------.-- 5.97E-02
SN-113 Not Petected @ --------. 2.91E-02
SR-85 Not Detected @ ---c-cu---. 2.65E-02
TA-182 Not. Detected @ --------- 1.13E-01
ThA-183 Not Detected @ --------- 4.35E-01
TC-99%m Not Detected — ------.__ 3.42E+01
TL-201 Not Detected @ --------- 2.48BE-01
XE-133 Not Detected @ --------- 2.51E-01
Y-88 Not Detected W -------_-- 1.95E-02
ZN-65 Not Detected @ ----..--_--- 7.748E-02
ZR-95 Not Detected W ------.-- 3.80E-02
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
8-11-87 6:24:29 AM *
**********************************************************************
* Analyzed by: /5’2 Reviewed by CLL Ci *
EX S LT FTE LA S S S S8 S LR **** ****************** *kkkk khkhkF Rk Rk ek hk k%
‘ustomer : M.MITCHELL/MAC {6685/8MO)
lustomer Sample I : 034148-003
ab Sample ID : 70157612

MARINELLI SOLID SAMPLE
946.000 gram
9-08-97 11:45:00 AM
wequire Start Date/Time 9-11-97 4:41:41 AM
Jetector Name LARBRQ2
ilapsed Live/Real Time : 6000 / 6003 seconds

jamplé Description
jample Quantity
sample Date/Time

a0 00 e e

-
—omments:
X R R R R R AR R R 222 R R R R R R R R R 2 R R L R XX RS R R SRR LS R SRR F LR TR T

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 2.64E+00
TH-234 1.C1E+00 4,.00E-01 4.78E-01
RA-226 7.38E-01 5.35B-01 4.348-01
PB-214 7.14E-01 1.24E-01 3.34E-02
BI-214 6.52E-01 5.57E-01 3.53E-02
TH-232 ‘ 5.13E-01 2.75E-01 1.16E-01
-228 4.96E-01 1.87E-01 9.61E-02
AC-228 5.81E-01 1.46E-01 5.53E-02
TH-228 4,.74EF-01 1.70E-01 3.90E-01
RA-224 4.81E-01 1.75E-01 5.32E-02
PB-212 4.88E-01 3.41E-01 3.16E-02
BI-212 5.71E-01 2.73E-01 2.11E-01
TL-208 4.65E-01 9.56E-02 5.17E-02
UJ-235 6.87E-02 7.13E-02 1.25E-01
TH-231 Not Detected temo oo — - 1.01E+01
PA-231 Not Detected pmm e m e m o - 1.13E+40Q0
TH-227 Not Detected @ --------- 2.50E-01
RA-223 Not Detected W --------- 1.84E-01
RN-219 Not Detected @ --------- 2.83E-01
PB-211 Not Detected @ --------- 6.40E-01
TL-207 Not Detected  --c------- 9.63E+00
AM-241 Not Detected @ --------- 3.86E-01
pPU-239 Not Detected --------- A 3.52E+02
NP-237 Not Detected @ --------- 2.17E-01
PA-233 Not Detected --------- 4.43E-02

TH-228 Not Detected @ --------- 1.96E-01



[Summary Report] - Sample ID: 70157612
Nuclide Activity 2-sigma MDA,
Yame (pCi/gram) Error {(pCi/gram)
AG-108m Neot Detected  --c------ 2.96E-02
AG-11i0m Not Detected @ ---c----o-- 2.92E-02
BA-133 Not Detected @ --c-c----- 5.62E-02
BRE-7 Not Detected @ -~-------- 1.9%9E-01
CD-109 2 FE+56 Gl el 7.38E-01 M/
CD-115 Not Detected @ -------:-- 1.14E-Q1
CE-139 Not Detected @ -----c---- 2.37E-02
CeE-141 Not Detected @ --------- 4.47E-02
CE-144 Not Detected @ --------- 1.94E-01
CO-56 Not Detected @ ------=--- 1.89E-02
€0-57 Not Detected @ --------- 2.36E-02
CoO-58 Not Detected @ --------- 2.50E-02
C0-60 Not Detected @ --------- 2.61E-02
CR-51 Not Detected @ --------- 1.92E-01
CS-134 Not Detected @ ----- ---- 4.06E-02
CS-137 5.53E-02 1.98E-02 1.83E-02
EU-152 Not Detected @ --------- 7.07E-02
EU-154 Not Detected @ ---r----- 1.37E-01
EU-155 Not Detected @ --------- 1.21E-01
FE-EB9 Not Detected @ --------- 5.10E-02
GD-153 Not Detected @ --------- 8.17E-02
HG-203 Not Detected @ --------- 2.50E-02
I-131 Not Detected @ --------- 2.63E-02
IR-182 Not Detected @ --------- 2.18E-02
X-40 8.60E+00 1.33E+00 1.93E-01
MN-52 Not Detected @ --------- 3.13E-02
N-54 Not Detected @ --------- 2.57E-02
M0-98 Not Detected @ --------- 3.51E-01
NA-22 Not Detected @ --------- 2.89E-02
NA-24 Not Detected @ --------- 4,80E-01
NB-95 Not Detected @ --------- 1.83E-01
ND-2147 Not Detected @ --«------ 1.78E-01
NI-57 L RO S man mEaty
PB-210 Not Detected W --------- 2.81E+01
RU-103 Not Detected @ --------- 2.27E-02
RU-106 Not Detected @ --------- 2.07E-01
SB-122 Not Detected @ --------- 5.80E-02
SBE-124 Not Detected W --------- 2.45E-02
§B-125 Not Detected — -------._ 6.57E-02
SN-113 Not Detected @ --------- 2.93E-02
SR-B85 Not Detected @ ----coao--- 2.84E-02
TA-182 Not Detected  --------- 1.18E-01
TA-183 Not Detected  --------- 4.78E-01
TC-99m Not Detected W ----c-ua- 4 .08E+01
TL-201 Not Detected @ ---------. 2.60E-01
XE-133 Not Detected @ --------- 2.66E-01
Y-88 Not Detected  ------a--. 2.03E-02
ZN-65 Not Detected W --------- 7.87E-02
ZR195 Not Detected @ --------- 4.04E-02

éT;éﬂyizj;yy 20:747

7.75E-02ﬂf/m2/b_/;7
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] %
* 9-11-97 9:57:31 AM *

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

= - *
* Analyzed by: / Reviewed by: *ﬁdﬁhhjq—l *
khkdkhkhkhkhkdkhkkrhbhdhkhrdhk **** ******************* % &k kK k% Khkkkkkhkkhkkkd
Customer : M.MITCHELL/MAC (6685/SMO)

Customer Sample T : 034150-003

Lab Sample ID : 70157613

Sample Description
Sample Quantity
Sample Date/Time

: MARINELLI SOLID SAMPLE
: 994.000 gram
9-08-97 11:50:00 AM

Acquire Start Date/Time 9-11-87 8:07:57 MM
Détector Name LABQZ2
Elapsed Live/Real Time 6000 / 6003 seconds

Comments:
kkkkkhkkhkhkhkhkhhkhkhkithkdhkhhkhkdhkhrdhkkkhkhhkthkrhkhhkhhhkhhkhkhkddhhdhhrdbkdktdtddrhhhrrdrdt ittt

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected W --------- 2.50E+00
TH-234 1.12E+0Q0 3.71BE-01 4,.60E-01
RA-226 1.53E+00 4,31E-01 4 ,.12E-01
PB-214 7.10E-01 2.38E-01 3.34E-02
BI-214 €.72E-01 1.08E-01 3.17E-02
TH-232 4 .29E-01 2.13E-01 1,01E-01
1-228 3.43E-01 1.24E-01 1.17E-01
aC-228 Not Detected @ --------- 5.89E-02
TH-228 5.67E-01 4 ,25E-01 3.53E-01
RA-224 4,19E-01 1.40E-01 5.38E-02
BPR-212 4.09E-01 2.71E-01 2.93E-02
BI-212 Not Detected @ --------- 2.24E-01
TL-208 3.95E-01 S.0%E-02 4 ,73E-02
U-235 Not Detected = --------- 1.86E-01
TH-231 Ncot Detected @ --------- 9.778B+00
PA-231 Not Detected @ --------- 1.09E+00
TH-227 Not Detected  --=------- 2.36E-01
RA-223 Not Detected @ --------- 1.78E-01
RN-218 Not Detected @ --------- 2.72E-Q1
PB-211 Not Detected @ --w-c--=--- 6.12E-01
TL-207 Not Detected @ --------- 1.00E+01
AM-241 Not Detected ™ --------- 3.5%E-01
PU-239 Not Detected @ --------- 3.41E+02
NP-237 Not Detected  --------- 2.92E-01
PA-233 Not Detected  -~w«--w---- 4 .37E-02
TH-229 Not Detected @ -----=---- 1.85E-01



(Summary Report] - Sample ID: : 70157613
Nuclide Activity 2-gigma MDA
ame {pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ -------:2- 2.69E-02
AG-110m Not Detected W ---ca---- 3.05E-02
BA-133 Not Detected @ --------- 5.54E-02
BE-7 Not Detected - --------- 1.91E-01 M\/
CD-109 963 E—0% S BFE—OT 7 ean- o1 W Aetee 2}/15’/57
CD-115 Not Detected @ --------- 1.1iE-01 s
CE-139 Not Detected  --------- 2.22E-02
CE-141 Not Detected @ ---eeo-w-- 4 . 25E-02
CE-144 Not Detected W -~-------- 1.878E-01
CO-56 Not Detected @ -w------- 1.84E-02
GO-57 Not Detected @ --------- 2.34E-02
CO-58 Not Detected @ --------- 2.22E-02
CO-60 Not Detected @ --------- 2.44E-02
CR-51 Not Detected  --------- 1.83E-01
C5-134 Not Detected W -----c--.. 3.89E-02
Cs5-137 9.37E-02 2.66E-02 1.58E-02
EU-152 Not Detected @ -~-------- 7.01E-02
EU-154 Not Detected  --------- 1.25E-01
EU-155 Not Detected  ---wc----- 1.15E-01
FE-59 Not Detected @ --------- 4 ,91E-02
GD-153 Not Detected @ --------- 8.23E-02
HG-203 Not Detected @ --------- 2.41E-02
I-131 Not Detected @ ---c----- 2.74E-02
IR-192 Not Detected @ ----cecwa-o 2.07E-02
K-40 8.12E+00C 1.26E+0Q0 1.78E-01
MN-52 Not Detected @ --------- 3.10E-02
J-54 Not Detected W --------- 2.38E-02
..J-98% Not Detected W --------- 3.41E-01
NA-22 Not Detected @ --------. 2.76E-02
NA-24 Not Detected @ --------. 5.23E-01
NB-9% Not Detected @ ----cc---- 1.88E-01
ND-147 Not Detected  --w------ 1.63E-01 KJW
NI-57 R ik Sr26E—62 >5.34E-02 o/ &t j’/n%;
PB-210 Not Detected @ ----c---.. 2.67E+01
RU-103 Not Detected @ --------- 2.11E-02
RU-106 Not Detected W --------- 2.06E-01
SB-122 Not Detected @ ----c----. 5.87E-02
SB-124 Not Detected @ --------- 2.21E-02
SB-12% Not Detected @ --------. 6.06E-02
SN-113 Not Detected W -v---oo._ 2.75E-02
SR-85 Not Detected W --------- 2.62E-02
TA-182 Not Detected @ -----c---. 1.10E-01
TA-183 Not Detected @ --------- 4.46E-01
TC-99m Not Detected W -----.-.. 5.87E+01 .
TL-201 Not Detected @ -------.. 2.58E-01
XE-133 Not Detected W --------. 2.6%9E-01
Y-88 Not Detected @ ----cc-u-- 1.90E-02
ZN-65 Not Detected @ -------_. 7.57E-02
ZR-95 Not Detected — ---_.-_._ 4,01E-02
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Sandia National Laboratories
¢ Radiation Protection Sample Diagnostics Program {881 Laboratory] *

4

9-11-97 11:43:03 AM

*

*

T 2233 2 X R e R P R 2 R R 2222222252322 222222222222t l sttty Xy

A

-, -

€ Analyzéd by:

kkkkkhkkhkhkhkkkkk ik
Zustomer

' /5 /53 *© Reviewed b :*lxékﬂ *
***;i * k% *****************z* ****fiJiiEi:L********
M.MITCHELL/MAC (6685/SMO)

~ustomer Sample I . 034151-003
Lab Sample ID : 70157614
Sample Description : MARINELLI SOLID SAMPLE l

Sample Quantity : 802.000 gram

Sample Date/Time 9-08-97 12:05:00 PM
Acquire Start Date/Time 8-11-97 10:00:15 AM
Jgtector Name :+ LABOQO2

Elapsed Live/Real Time : 6000 / 6002 seconds

-~
comments:
hkkkkkddhkhkdkhkhkdkhdhdhthrhrhhkrhhhhdddhkdhdrbhbdhbhhkhdbbhdrdbbddddbhdhrhrhdrhrdkddddrhhkdd

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected --------- 2.78E+00
TH-234 1.02E+00 3.68E-01 4.72E-01
RA-226 1.26E+00 3.86E-01 3.80E-01
PB-214 7.01E-01 1.22E-01 3.91E-02
BI-214 6.18E-01 1.28E-01 3.71LE-02
TH-232 3.79E-01 2.24E-01 1.27E-01
1-228 3.47E-01 1.53E-01 1.22E-01
Lao=228 Not Detected @ --------- 1.41E-01
TH-228 4,54E-01 1.78E-01 3.77E-01
RA-224 4 ,35E-01 2.02E-01 6.48E-02
PB-212 3.63E-01 7.22E-02 3.05E-02
BI-212 3.59E-01 2.27E-01 2.28E-01
TL.-208 3.74E-01 9.81E-02 5.28E-02
U-235 Not Detected @ -v------- 2.03E-01
TH-231 Not Detected @ -«-------- 1.04E+01
PAa-231 Not Detected @ --------- 1.17E+00
TH-zgz Not Detected @ --------- 2.51E-01 — Q
RA-2 Not Detected @ -~-------- 1.94E-01 j? L(/ _
RN-219 S oFE—OT ezt 3.20E—Olfﬁaﬁj Lb/ ﬂé;ﬁ/g|
PB-211 Not Detected @ --------- 7.22E-01
TL-207 Not Detected W --------- 1.05E+01
AM-241 Not Detected @ ---=------ 3.91E-01
pPU-239 Not Detected  -----=---- 3.57E+02
NP-237 Not Detected  --------- 2.42E-01
Pa-233 Not Detected @ --------- 4,71E-02
TH-229 Not Detected  --------- 2.07E-01



[Summary Report] - Sample ID: 70157614
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108nt Not Detected @ --------- - 3.10E-02
AG-110m Not Detected @ --------- 3.53E-02
BA-133 Not Detected @ --------- 6€.12E-02
BE-7 Not Detected @ --------- 2.14E-01
CD-109 Not Detected @ --------- 8.22E-01
CD-115 Not Detected @ --------- 1.25E-01
CE-13¢ Not Detected @ --------- 2.45E-02
CE-141 Not Detected @ --------- 4.68E-02
CE-144 Not Detected @ -------=-- 1.98E-01
CO-56 Not Detected @ «--+v----- 2.23E-02
CO-57 Not Detected @ -----=--- 2.47E-02
t0-58 Not Detected @ --------- 2.48E-02
CC-60 Not Detected @ --------- 2.63E-02
CR-51 Not Detected @ --------- 2.08E-01
CS-134 Not Detected @ --------- 4.19E-02
C5-137 1.11E-01 7.4%E-02 1.72E-02
EU-152 Not Detected @ --------- 7.40E-02
EU-154 Not Detected @ --------- 1.43E-01
EU-155 Not Detected @ --------- 1.21E-01
FE-5¢% Not Detected @ --------- 5.38E-02
GD-153 Not Detected @ --------- 8.83E-02
HG-203 Not Detected @ --------- 2.67B-02
I-131 Not Detected @ --------- 3.05E-02
IR-192 Not Detected @ -w------- 2,38E-02
K-40 7.71E+00 1.25E+00 2.283-01
MN-52 Not Detected  --wew---- 3.22E-02
"TN-54 Not Detected @ --------- 2.71E-02
J-99 Not Detected @ --------. 3.6BE-01
NA-22 Not Detected @ --------- 3.10E-02
NA-24 Not Detected @ --------- 6.45E-01
NB-95 Not Detected @ --------- 2.02E-01
ND-147 Not Detected  --------- 1.92E-01
NI-57 T3 OE—+ S—58E—62 8.63E-02
PB-210 S9.02E+00 9.64E+00 1.66E+01
RU-103 Not Detected @ --------- 2.48E-02
RU-106 Not Detected @ --------- 2.37E-01
SB-122 Not Detected @ --------- 6.42E-02
SB-124 Not Detected @ --------- 2.60E-02
SB-125 Not Detected @ --------- €.99E-02
SN-113 Not Detected W --------- 3.13E-02
SR-85 Not Detected @ --------- 2.99E-02
TA-182 Not Detected @ --------- 1.30E-0D1
TA-183 Not Detected @ --------. 5.00E-01
TC-99%9m Not Detected @ --------. 7.62E4+01
TL-201 Not Detected @ -----c--an 2.7%E-01
XE-133 Not Detected @ --------- 2.90E-01
Y-88 Not Detected @ --------- 2.43E-02
ZN-65 Not Detected @ --------- 8.93E-02
ZR-95 Not Detected @ --------- 4 .64E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-11-97 1:34:18 PM *

khkkkkkhk kb rrk kb khkkdhk vk kkhrdhdhoddrkbdhkdkddhhkhhkddhhrbhhkdtdrbhhhdhdbrhhrbbhhrhhdtd

* *

+ Analyzed by: ' #/ [97 ' Reviewed by: §é¥d : *
******¥*****¥***** ****élggz'*****************¥*******ﬁlyﬁlg;l*********
Customer : M.MITCHELL/MAC (6685/SMO)

Customer Sample ID . 034152-003
Lab Sample ID 70157615

Samplé Description
Sample Quantity

MARINELLI SOLID SAMPLE
740,000 gram

“r se b

Sample Date/Time 9-08-97 11:55:00 AM
Acquire Start Date/Time : 9-11-97 11:45:10 AM
Datector Name : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:
R R E R T IR I LT R T T L RS LLTETILT LA L L EEILETEL LS LI L EESLE L L LIS ESILLEEL S ELA L LS SA SRS A &S LRSS LSS X7

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected  --------- 3.36E+00
TH-234 Not Detected @ @ ----=-=--- 7.75E-01
RA-226 1.62E+00 3,12E-01 5.69E-01
PB-214 7.18E-01 1.85E-01 4.64E-02
BI-214 6.73E-01 1.28E-01 4 ,84E-02
TH-232 6.85E-01 31.50E-01 1.35E-01
\-228 7.71E-01 2.49E-01 1.38E-01
AC-228 7.17E-01 3.56E-01 7.64E-02
TH-228 Not Detected @ ----=----- 4,89E-01
RA-224 £€.45E-01 2.35E-01 6.17E-02
PB-212 6.96E-01 1.22E-01 3.60E-02
BI-212 Not Detected  --------- 3.05E-01
TL-208 6.93E-01 1.68E-01 6.47E-02
U-235 Not Detected @ --------- 2,40E-01
TH-231 Not Detected --------- 1.27E+01
PA-231 Not Detected @ --------- 1.43E+00
TH-227 Not Detected - --------- 3.34E-01
RA-223 Not Detected  --------- 2.33E-01
RN-219 Not Detected @ --------- 3.73E-01
PB-211 Not Detected W --------- 8.56E-01
TL-207 Not Detected @ -~-------- 1.30E+01
AM—2§% Not Detected @ ~-------- 4 58E-01 ————
PU-2 Not Detected - --------- 4.31E+02 - j .
NP-237 34 TE-0F T—o6E—6+ 2 838 01 WeT Hedede 9/4’/97
bAa-233 Not Detected @ --=-----o-- 5.83E-02
TH-229 Not Detected = ----=----- 2.50E-01 ’



[Summary Report] - Sample ID: : 70157615
Nuclide Activity 2-sigma MDA
“ame {(pCi/gram) Error (pCi/gram)
AG-108m Not Detected — ~-------- 3.86E-02
AG-110m Not Detected  -----u--- 6.14E-02
BA-133 Not Detected @ --------- 6.75E-02
BE-7 Not Detected @ -~-------- 2.60E-01
CD-109 Not Detected @ --------- 8.96E-01
CD-115 Not Detected --------- 1.61E-01
CE-139 Not Detected = --«-=----- 2.87E-02
CE-141 Not Detected @ --------- 5.44E-02
CE-144 Not Detected  --------- 2.39E-01
CO-56 Not Detected @ --------- 3.54E-02
0-57 Not Detected @ --------- 2.99E-02
0-58 Not Detected @ --------- 3.10E-02
CO-60 Not Detected @ -«-=-c--- 3.24E-02
CR-51 Not Detected @ --------- 2.41E-01
C8-134 Not Detected @ --------- 4.7BE-02
CS5-137 4.26E-01 1.93E-01 2.33E-02
EU-152 Not Detected W -----c---- 8.894E-02
EU-154 Not Detected @ --------- 1.76E-01
EU-155 Not Detected @ --------- 1.48E-01
FE-59 Not Detected @ ----c---- 6.58BE-02
GD-153 Not Detected @ --------- 1.06E-01
HG-203 Not Detected W --------- 3.26E-02
I-131 Not Detected W ~-r-c-e-a-- 3.66E-02
IR-192 Not Detected @ --------- 2.81E-02
K-40 1.22E+401 1.86E+00 2.33E-01
MN-52 Not Detected ——emmema- 3.97E-02
N-54 Not Detected @ -----w--- 3.17E-02
J-98 Not Detected W --------. 4.72E-01
NA-22 Not Detected  © --------- 4.03E-02
NA-24 Not Detected --------- 8.492E-01
NB-95 Not Detected @ --------- 2.73E-01
ND-147 Not Detected @ --------- 2.43E-01
NI-57 2P0 6851 1.08E-014/
PB-210 Not Detected W ---cnwe---. 3.47E+01
RU-103 Not Detected @ --------.- 3.04E-02
RU-106 Not Detected @ --------- 2.71E-01
SB-122 Not Detected @ --------- 8.29E-02
SB-124 Not Detected W ----vc---- 3.08E-02
SB-125 Not Detected @ --------- 8.10E-02
SN-113 Not Detected @ --------- 3.92E-02
SR-85 Not Detected @ --------. 3.72E-02
TA-182 Not Detected @ --------- 1.44ER-01
TA-183 Not Detected W --------.. 5.88E-01
TC-99m Not Detected W --------- 1.14E+02
TL-201 Not Detected.  ---w-oo--- 3.59E-01
XE-133 Not Detected W --------- 3.62E-01
Y-88 Not Detected @ --------- 2.40E-02
ZN-65 Not Detected W ----c--o-- 9.71E-02
ZR-95 Not Detected W --------. 5.43E-02

[ﬂ’ﬁptj;ﬂ;/ ?.;/ A



kkkkkhkkbthkrthdkhkdbdbhrhhdhdbhkrrthdkhrohhkrkkhkkhkhbhhohhhddktdhkhdbhkhkddhdthhhkhdhd

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-11-97 3:26:00 PM *

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

*
g /Jj/}7 " Reviewed b ::ngj ' *
*****4:********************g* ****ih&&ngZ**********
M.MITCHELL/MAC (6685/SMO)
034153-003
70157616

* Analyzéd by:
kdkkkkktdkhkkkkkdhkkrkk
Customer

Customer Sample ID
Lab Sample ID

YY)

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity : 820.000 gram

Sample Date/Time : 9-08-97 1:30:00 PM
'Acguire Start Date/Time : 9-11-97 1:36:53 PM
Dgtector Name : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:
khkkktkkkhkkdhkhbddhkhrhkdhdhhhrhdthktdthhrdthttdrhhkatdhkdddddd b dddddrddrdrdrdtrhhrethrrn

Nuclide Activity 2-gigma MDA

Name {(pCi/gram) Error (pCi/gram)
U-238 1.16E+Q0Q 1.33E+0QQC 2.06E+00

TH-234 2.15E+00 5.90E-01 5.54E-01

RA-226 2.06E+00 5.84E-01 5.01E-01

PB-214 8.21E-01 1.36E-01 3.96E-02

BI-214 Not Detected @ ---=---=--- 4 . 19E-02

TH-232 6.00E-Q1 2.96E-01 1.30E-01

1-228 5.35E-01 2.02E-01 1.37E-01

.o-228 5.71E-01 1.85E-01 7.11E-02

TH-228 3.76E-01 1.72E-01 4 ,27E-01

RA-224 5.04E-01 1.75E-01 6.72E-02

PR-212 5.71E-01 1.08E-01 3.56E-02
BI-212 6.77E-01 4.04E-01 2.35E-01
TL-208 5.10E-01. 1.28E-01 5.41E-02
U-235 Not Detected @ --------- 2.12E-01

TH-231 Not Detected @ --------- 1.15E+01

PA-231 Not Detected @ --------- 1.24E+00

TH-227 Not Detected @ --------- 2.90E-01

RA-223 Not Detected @ --------- 2.12E-01
RN-219 Not Detected @ --------- 3.38E-01

PB-211 Ncot Detected ™ ----=w--- 7.74E-01

TL-207 Not Detected W --=------- 1.13E+01
AM-2§1 Not Detected @ --------- 4 ,30E-01

DU-239 Not Detected  --------- 3.99E+02 (,ﬂ
NP-237 2 HE—O ST T 2.50E—01/V-‘7’j-"/—14/j— ? //4_
DA-233 Not Detected  --wc-o--- 5.11E-02 e
TH-229 Not Detected @ --------- 2.25E-01



[Summary Report] - sample ID: : 70157616

Nuclide Activity 2-sigma MDA
‘ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.38E-02
AG-110m Not Detected @ --~------- 3.68E-02
BA-133 Not Detected @ --------- 6.47E-02
BE-7 Not Detected @ -~--w--w-- 2.26E-01
CD-108 Not Detected @ --------- 8.50E-01
CD-115 Not Detected ~-------- 1.44E-01
CE-139 Not Detected @ --------- 2.61E-02
CE-141 Not Detected @ --------- 4.86E-02
CE-144 Not Detected @ --------- 2.14E-01
CO-56 Not Detected @ --------- 2.12B-02
Q0-57 Not Detected W --------- 2.71E-02
C0-58 Not Detected @ --------- 2.90E-Q¢2
CO-60 Not Detected @ --------- 2.73E-02
CR-51 Not Detected @ --------- 2.17E-01
CS-134 Not Detected @ --------- 4 ,585E-02
CS8-137 1.04E-01 2.66E-02 1.21E-02
EU-152 Not Detected @ --------- 8.13E-02
EU-154 Not Detected @ --------- 1.56E-01
EU-155 Not Detected @ --------- 1.35E-01
FE-5¢9 Not Detected @ --------- 6.08E-02
GD-153 Not Detected @ --------- S.56E-02
HG-203 Not Detected = ---c----- 2.891E-02
I-131 Not Detected @ --------- 3.31E-02
IR-192 Not Detected @ --------- 2.44E-02
K-40 1.01E+01 1.58E+00 2.34E-01
MN-52 Not Detected @ --------- 3.B4E-02
1-54 Not Detected @ --------- 2.85E-02
.03-89 Not Detected @ --------- 4,.24E-01
NA-22 Not Detected @ -------+- 3.32E-02
NA-24 Not Detected @ --------- 7.61E-01
NE-95 Not Detected W --------- 2.37E-01
ND-147 Not Detected @ --------- 2.09E-01
NI-57 Not Detected @ --------- B.92E-02
PB-210 Not Detected @ --------- 3.16E+01
RU-103 Not Detected @ --------- 2.59E-02
RU-106 Not Detected @ --------- 2.55E-01
SB-122 Not Detected @ --------- 7.38E-02
SB-124 Not Detected @ --------- 2.76E-02
SB-125 Not Detected @ --------- 7.10E-02
SN-113 Not Detected W --------. 3.36E-02
SR-85 Not Detected @ --------- 31.29E-02
TA-182 Not Detected @ --------- 1.29E-01
Ta-183 Not Detected W --------- 5.47E-01
TC-99m Not Detected @ --------- 1.04E+02
TL-201 Not Detected @ --------- 31.16E-01
XE-133 Not Detected @ --------- 3.31E-01
Y-88 Not Detected @ --------- 2.32E-02
ZN-65 Not Detected @ --------- 8.67E-02
ZR-95 Not Detected  --------- 4 .88E-02



chdkkkkkkkkdkkbkkhhkhkhbdhkhbhhkhtdddhrhhkkddrhhdbddhhrdhbhbhkbhkhrhdhdrhrdbdrrdhtthdtsd

Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
v 9-11-97 5:42:31 PM *
IR R TR L R P Y T TS YT RS S S LTI LS I TSI E S IR RS RS2 A AL S 2 2 X
¥ . *
« Analyzed by: ' #/Kf/g Reviewed by: j *
k*****X*****¥***** *****9*****;;***************¥* ****3 g@lﬁ;Z*********
“ustomer : M.MITCHELL/MAC (6685/SMO)
—ustomer Sample ID : 034173-003
Lab Sample ID : 70157617

samplé Description MARINELLI SOLID SAMPLE

Sample Quantity : 847.000 gram

Sample Date/Time : 9-08-97 1:25:00 PM
Acquire Start Date/Time : 9-11-97 3:55:38 PM
Jetector Name : LABO2

3lapsed Live/Real Time : 6000 / 6002 seconds

Zomments:
kkdkdkdhkkkbtkhkdhkhkhkhkdhkrhdkdrdhkkhkrhkdhdkddthbhkhrehkbrhkhdhrhddrdhhhbrkderkrhkdbdhbdrhddbdhhkdortrdtrrsds

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Not Detected @ --------- 2.66E+00
TH-234 9.59E-01 3.63E-01 5.44E-01
RA-226 " 1.49E+00 5.42E-01 4 .66E-01
PR-214 7.63E-01 1.34E-01 3.80E-02
BI-214 7.05E-01 1.27E-01 3.48E-02
TH-232 3.54E-01 2.23E-01 1.12E-01
-228 3.26E-01 1.18E-01 9,88E-02
aC-228 Not Detected @ --------- 1.33E-01
TH-228 3.38E-01 1.58E-01 4.17E-01
RA-224 4,14E-01 1.81E-01 5.10E-02
PR-212 3.67E-01 6.70E-02 2.40E-02
BI-212 Not Detected @ --------- 3.76E-01
TL-208 Not Detected @ ------«-- 5.28E-02
U-235 Not Detected @ «-----=--- 1.98E-01
TH-231 Not Detected @ -c------- 1.00E+01
PA-231 Not Detected  --------- 1.12E+00
TH-227 Not Detected  --------- 2.40E-01
RA-223 Not Detected @ --------- 1.88E-01
RN-219 Not Detected - --------- 3.03E-01
PB-211 Not Detected @ --------- 6.79E-01
TL-207 Not Detected --=------- 1.00E+01
AM-241 Not Detected @ --------- 31.72E-01
PU-239 Not Detected W --------- . 3.53E+02
NpP-237 Not Detected @ ----=---- 3.13E-01
PA-2313 Not Detected --------- 4.75E-02
TH-229 Not Detected @ --------- 2.04E-01



(Sunmary Report] - Sample ID: : 70157617
Nuclide Activity 2-sigma MDA
Tame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ ------- + - 2.84E-02
AG-110m Not Detected @ «-------- 3.32E-02
BA-133 Not Detected W -------a. 6.11E-02
BE-7 Not Detected @ --------- 1.98E-01
CDh-109 Not Detected @ --------- 1.02E+00
CD-115 Not Detected @ --------- 1.28E-01
CE-139 Not Detected @ --------- 2.47E-02
CE-141 Not Detected @ --------- 4.63E-02
CE-144 PG E—02 4 BB 8.06E-02A/
CO-56 Not Detected @ --------- 2.82E-02
¢O-57 Not Detected @ --------- 2.478E-02
CO-58 Not Detected @ --------- 2.45E-02
CO-60 Not Detected @ --------- 2.73E-02
CR-51 Not Detected @ --------- 1.97E-01
C8-134 Not Detected W ---=------ 4 ,20E-02
CSs-137 1.01E-01 3.11E-02 1.73E-02
EU-152 Not Detected @ --------- 7.41E-02
EUJ-154 Not Detected @ --------- 1.30E-01
EU-155 Not Detected @ --------- 1.16E-01
FE-59 Not Detected  --------- 4,92E-02
GD-153 Not Detected @ -=-------- 8.54E-02
HG-203 Not Detected @ --c------ 2.58E-02
I-131 Not Detected @ --------- 3.02E-02
IR-192 Not Detected = ----- ---- 2.21E-02
K-40 6.578B+00 1.09E+00 2.01E-01
MN-52 Not Detected @ --------- 3.21E-02
Y-54 Not Detected W --------- 2.65E-02
-J-99 Not Detected @ --------- 3.80E-01
NA-22 Not Detected W --------- 3.06E-02
NA-24 Not Detected @ --------- 7.00E-01
NB-95 Not Detected @ --------- 2.00E-01
ND-147 Nct Detected  --------- 1.84E-01
NI-57 Not Detected  --------- 8.32E-02
PB-21Q Not Detected @ --------- 2.85E+01
RU-103 Not Detected @ -----o--- 2.46E-02
RU-106 Not Detected @ --------- 2.198-01
SB-122 Not Detected @ --------- 6.29E-02
SB-124 Not Detected @ --------- 2.46E-02
SB-125 Not Detected @ --------- 6.57E-02
SN-113 Not Detected W --------- 2.91E-02
SR-85 Not Detected @ -~-------- 2.90E-02
TA-182 Not Detected @ ----w-o-- 1.22E-01
TA-183 Not Detected @ --w--c---- 4,83E-01
TC-99m Not Detected @ --------- 1.25E+02
TL-201 Not Detected @ --------- 2.88E-01
XE-133 Not Detected  --------- 3.01E-01
Y-88 Not Detected @ ~---cco-- 2.09E-02
ZN- 65 Not Detected @ ------c-.- 8.26E-02
ZR-95 Not Detected @ --------- 4 .20E-02
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Sandia National Laboratories

*

*

9-11-387

*

* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
7:27:45 PM *

thkhkhkkkkkkkhkhkhhkhhkbdbhkhhkdhkhhhrkhdhkkrhdhhkhkkbkhkhkhrhkdhdbdrdhhbrddrdbrdrrhaohhrrx

* Analyzed by:
hkkkkkkkArhkkkhkdhk
Customer
Customer Sample
Lab Sample ID

Sampleé Descripti

ID

on

3/ 5 /5>

* %k kktkkhkhkihkt

*
Reviewed by: ***;ﬂliqu7 *

khkkkEhhkkkhkhkhkkkkhkhkkx

: M.MITCHELL/MAC (6685/SMO)
034155-003
70157618

*hkdkkkdkdkkkkkk

: MARTNELLI SOLID SAMPLE

Sample Quantity 848.000 gram

Sample Date/Time 9-08-97 1:32:00 BPM
Acquire Start Date/Time 9-11-97 5:45:04 PM
Dgtector Name : LABO2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:
R E R T Y Y P T Y T S I Y T SIS SRS S IR SIS S LS LSS AR SR L PR F R LR E S

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ ~---=-=-=--- 2.84E+00
TH-234 1.438E+00 6.51E-01 5.08E-01
RA-226 1.96E+00 5.58E-01 5.07E-01
PB-214 7.34E-01 1.24E-01 3.90E-02
BI-214 7.07E-01 1.10E+C0O 3.82E-02
TH-232 5.01E-01 2.70E-01 1.30E-01
n-228 4.55E-01 1.67E-01 1.14E-01
..C-228 4 .47E-01 1.14E-01 6.53E-02
TH-228 4 .98E-01 5.49E-01 3.91E-01
RA-224 5.53E-01 2.01E-01 5.88E-02
PR-212 4.73E-01 5.39E-01 3.24E-02
BI-212 5.43E-Q1 3.08E-01 2.32E-01
TL-208 4.70E-01 8.27E-02 4.94E-02 h47
U-235 R L - aY-rt 2.098-01 //cg?/vg"f 557k
TH-231 Not Detected @ --------- ) 1.08E+01
PA-231 Not Detected @ --------- 1.16E+00
TH-227 Not Detected @ --------- 2.66E-01
RA-223 Not Detected @ --------- 2.02E-01
RN-219 Not Detected @ --------- 3.18E-01
PB-211 Not Detected @ --------- 7.06E-01
TL-207 . Not Detected  --------- 1.08E+01
AM-241 Not Detected @ --------- 4.04E-01
PU-239 Not Detected  ---ce---- 3.785E+02
NP-237 Not Detected @ --------- 2.16E-01
PA-233 Not Detected @ ----c----- 4 ,81E-02
TH-22¢% Not Detected @ --------- 2.15E-01



[Summary Report] - Sample ID: 70157618
Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ -------2-- 2.99E-02
AG-110m Not Detected @ --------- 3.00E-02
BA-133 Not Detected @ --------- 6.07E-02
BE-7 Not Detected @ --------- 2.20E-01
CD-109 Not Detected @ --------- 7.37E-01
CD-115 Not Detected @ ----=----- 1.40E-01
CE-139 Not Detected @ --=-c-u--- 2.48E-02
CE-141 Not Detected @ --------- 4 .77E-02
CE-144 Not Detected @ --------- 2.05E-01
CO-56 Not Detected @ --------- 2.96E-02
¢O-57 Not Detected @ --------- 2.59E-02
CO-58 Not Detected @ --~-wo---. 2.66E-02
CO-60 Not Detected @ --------- 2.92E-02
CR-51 Not Detected @ -------u-- 2.11E-01
CS-134 Not Detected @ --------- 4 _.28E-02
CsS-137 4,.87E-02 3.35E-02 1.96E-02
EU-152 Not Detected @ --------- 7.76E-02
EU-154 Not Detected W --------- 1.37E-01
EU-155 Not Detected @ --------- 1.26E-01
FE-59 Not Detected @ --------- 5.54E-02
GD-153 Not Detected @ --------- S.12E-02
HG-203 Not Detected @ --------- 2.70E-02
I-131 Not Detected @ --------- 2.97E-02
IR-192 Not Detected @ ~-w------ 2.40E-02
K-40 8.88E+00 1.40E+00 2.06E-01
MN-52 Not Detected @ --------- 3.62E-02
N-54 Not Detected @ --------- 2.68E-02
.:0-99 Not Detected @ ----w----. 4.13E-01
NA-22 Not Detected @ --vc--wo--- 3.03E-02
Na-24 Not Detected @ --v------ 8.29E-01
NB-95 Not Detected @ --------- 2.25E-01
ND-147 Not Detected @ --------- 1.91E-01
NI-57 Not Detected @ ----eo--- 1.82E-01
PB-210 Not Detected @ --------- 2.89E+01
RU-103 Not Detected @ --------_- 2.40E-02
RU-106 Not Detected @ -w------- 2.3%8E-01
SB-122 Not Detected @ --------- 7.03E-02
SB-124 Not Detected @ --------- 2.56E-02
SB-125 Not Detected = --------. 6.90E-02
SN-113 Not Detected  --------- 3.15E-02
SR-85 Not Detected W ------.._ 3.10E-02
TA-182 Not Detected @ --------- 1.23E-01
TA-183 Not Detected  --------. 5.2BE-01
TC-99m Not Detected @ -----c---- 1.62E+02
TL-201 Not Detected — ----_.___. 3.09E-01
XE-133 Not Detected @ ------_-_ 3.34E-01
Y-88 Not Detected — ------.__ 2.13E-02
ZN-865 Not Detected @ -----.__. 8.33E-02
ZR-95 Not Detected @ ----__._.. 4 E2E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-11-97 9:12:38 PM *

*kkkhhkkhkhkhkhkkdddkbkkhdhhkhbhhkdhhrbddohdhkhbdkdhdbdhbddhhhbhdhdrbdhdrhdrbrthkdrhdhkdn

*
* Analyzed by {/#/ Reviewed by: :;éif ] %J *
****************** %k kkh ********************* kR khk kkkkkkdk kb hdx

Customer M.MITCHELL/MAC (6685/8MO)
Customer Sample ID 034156-003
Lab Sample ID 70157619

Sample Description : MARINELLI SOLID SAMPLE R

Sample Quantity 777.000 gram

Sample Date/Time 9-08-97 2:05:00 PM
Acquire Start Date/Time 9-11-97 7:29:54 PM
Detector Name : LABO2

EMapsed Live/Real Time : 6000 / 6003 seconds

Comments:
I R R R R R R R R R R R R R R R R R R R R R R R R X L2 X A3 2SR X2 2222 2 2222 20 R R 222 3 R LELTEIEIETE S

Nuclide Activity 2-sigma MDA
Name {(pCi/gram) Error {pCi/gram)
U-238 Not Detected @ --------- 3.06E+00
TH-234 1.74E+00 5.31E-01 5.95E-01
RA-226 1.75E+00 7.86E-01 5.02E-01
PB-214 7.64E-01 1.34E-01 4 .16E-02
BI-214 6.63E-01 1.87E-01 4. 06E-02
TH-232 5.97E-01 3.02E-01 1.31E-01
RA-228 5.77E-01 2.76E-01 1.29E-01
1-228 5.68E-01 1.61E-01 7.93E-02
1H-228 5.27E-01 1.5%9E-01 4 .57E-01
RAa-224 7.01E-01 2.18E-01 6.76E-02
PB-212 5.44E-01 1.35E-01 3.77E-02
BI-212 7.88E-01 2.82E-01 2.37E-01
TL-208 4.79E-01 8.58E-02 6.13E-02
U-235 S 6FB—52 PP 2.27E-01//ﬁ7"{m
TH-231 Not Detected @ --------- 1.18E+01
PA-231 Not Detected @ --------- 1.30E+00
TH-227 Not Detected @ ----=----- 2.90E-01
RA-223 Not Detected @ --------- 2.19E-01
RN-219 — S 2 BEE—0% 3.44E-Olﬂﬂ’jﬁbﬂ
PB-211 Not Detected W --------- 7.85E-01
TL-207 Not Detected  --------- 1.21E+01
AM-241 Not Detected  --------- 4 ,43E-Q1
PU-23¢9 Not Detected @ -~----=--- 4 ,23E+02
NP-237 Not Detected @ --------- 3.50E-01
PA-233 Not Detected @ --------- 5.46E-02
TH-229 Not Detected  --------- 2.38E-01

L

o5t



[Summary Report] - Sample ID: + 70157619
Nuclide Activity 2-sigma MDA
ame (pCi/gram) Error (pCi./gram)
AG-108m Not Detected @ --------- 3.52E-02
AG-110m Not Detected @ --------- 3.83E-02
BA-133 Not Detected @ --------- 6.50E-02
BE-7 Not Detected W -~-------- 2.45E-01
CD-109 Not Detected @ --------- 9.188-01
CD-115 Not Detected W --------- 1.61E-01
CE-139 Not Detected @ --------- 2.84E-02
CE-141 Not Detected @ --------- 5.27E-02
CE-144 Not Detected @ ----v---- 2.24E-01
CO-56 Not Detected --wwecw--- 2.34E-02
G0-57 Not Detected @ --------- 2.84E-0Q2
CO-58 Not Detected @ -----ww-- 2.99E-02
CO-60 Not Detected @ --------- 3.12E-02
CR-51 Net Detected W ----=---.- 2.32E-01
CS-134 Not Detected @ --------- 4 .56E-0z2
CS-137 1.08E-01 5.14E-02 2.04E-02
EU-152 Not Detected @ --------- 8.51E-02
EU-154 Not Detected @ --------- 1.62E-01
EU-155 Not Detected @ «-------- 1.34E-01
FE-59 Not Detected @ --------- 6.30E-02
GD-153 Not Detected = --------- 9.94E-02
BHG-203 Not Detected @ --------- 2.95E-02
I-131 Not Detected @ --------- 3.42E-02
IR-192 Not Detected R 2.61E-02
K-40 1.03E+01 1.64E+00 2.26E-01 -
MN-52 Not Detected @ --------- 4 ,21E-02
7-54 Not Detected @ --=------- 3.08E-02
«J-99 Not Detected © --------- 4.68E-01
NA-22 Not Detected @ --------. 3.59E-02
NA-24 Not Detected @ --------- 8.97E-01
NB-S5 Not Detected @ ----=----- 2.48E-01
ND-147 Not Detected @ --------- 2.11E-01
NI-57 e oy s Et 23 P-4+
PB-210 Not Detected @ -----c-a-- 3.23E+01
RU-103 Not Detected @ --------- 2.74E-02
RU-106 Not Detected @ --------- 2.68E-01
SB-122 Not Detected W --------- 7.60E-02
SB-124 Not Detected @ --------- 2.84E-02
5B-125 Not Detected @ -w------- 7.35E-02
SN-113 Not Detected . --------- 3.39E-02
SR-8% Not Detected @ --------- 3.26E-02
TA-182 Not Detected @ --------- 1.38E-01
TA-183 Not Detected @ --------- 5.86E-01
TC-9Sm Not Detected @ --------- 1.97E+02
TL-201 Not Detected @ --------- 3.60E-01
XE-133 Not Detected W --------_. 3.70E-01
Y-88 Not Detected @ --------- 2.52E-02
ZN-65 Not Detected W -------.. 9.44E-02
ZR-95 Not Detected @ --------- 5.13E-02

1.14E-01M‘77'j€7;4ﬂ 7745'/97



kkhkkkdkhkhkhkkdkdkhkdkhkhdbdthkkrbdhhkdbdhhhkdhkdddtdtdbrdbddbdkdkdkhkdbddbhbrdbrdhhkdddbdhdrdrhkddrdhdbtdd

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program (881 Laboratory] *
* 9-11-87 10:57:30 PM *
(ARSI L s b T P S e PR RS SR LA IR I L LSS E LS ESEEELTEEISILTLTSE SRR R LS5 & X% LT
. *
* AnalyZed by: 5/0) /G7'. Reviewed by: \ q}ao/41 *
khkkhkhkhkhkkdhkhkkhddkdk *k %k ok kkk'h **********************************************
Customer M.MITCHELL/MAC (6685/SMO)

Customer Sample ID :+ 034157-003

Lab Sample ID : 70157620

Sample Descrlptlon
Sample Quantity 854.000 gram

Sample Date/Time 9-08-97 1:35:00 BPM
Acquire Start Date/Time : 9-11-97 9:14:46 PM
Detector Name : LABOZ2

Elapsed Live/Real Time : 6000 / 6003 seconds

MARINELLI SOLID SAMPLE

“ 4

Comments:
R X R T R R R E R R S P S P R R AR R SR SRR R LRI LRSS LS R LR T R 3

Nuclide Act1v1ty 2-sigma MDA
Name (pCi/gram) Error {pCi/gram)
U-238 Not Detected  --------- 1.01E+Q0
TH-234 2.21E+00 6.55E-01 5.31E-01
RA-226 1.81E+00 1.54E+00 4 ,.54E-01
PB-214 £.98E-01 1.18E-01 3.87E-02
BI-214 £.53E-01 - 2:61E-01 3.89E-02
TH-232 5.01E-01 6.19E-01 1.11E-01
~3-228 4.74E-01 1.66E-01 1.26E-01
~-228 5.52E-01 1.31E-01 6.87E-02
TH-228 5.30E-01 5.52E-01 3.88E-01
RA-224 5.37E-01 1.69E-01 5.56E-02
bB-212 5.08E-01 9.14E-02 3.46E-02
BI-212 5.20E-01 2.34E-01 2.27E-01
TL-208 5.34E-01 4 . 77E-01 5.30E-02
U-235 Not Detected @ --------- 2.08E-01
TH-231 Not Detected @ --------- 1.14E+01
PA-231 Not Detected @ --------- : 1.20E+00
TH-227 Not Detected @ ~--ccw--- 2.70E-01
RA-223 Not Detected @ --------- 2.18E-01
RN-219 Not Detected @ --------- 3.00E-01
PE-211 Not Detected W --------- 6.96E-01
TL-2Q7 Not Detected @ --------- 1.07E+01
AM-241 Not Detected @ --------- 4.12E-01
PU-239 Not Detected @ --------- . 3.78E+02
NP-237 Not Detected @ --------- 3.45E-01
PA-233 Not Detected @ --------- 4 .85E-02

TH-229 Not Detected @ --------- 2.18E-01



[Summary Report]

Nuclide
Name

Activity
{pCi/gram)

Nct

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
4,44E-02
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
9.33E+00
Detected
Detected
Detected
Detected
Detected
Detected
Detected

- ol . 0l [ak.]

- Sample ID:

2-gigma
Error

70157620

MDA

(pCi/gram)

.16E-02
.04E-02
.95E-02
.18E-01
.14E+00
.49E-01
.60E-02
.78E-02
.08E-01
.01E-02
.58E-02
.578-02
.83E-02
.09E-01
.19E-02
.87E-02
.73E-02
.47E-01
.32E-01
.64E-02
-17E-02
.72E-02
-34E-02
.27E-02
.22E-01
.56E-02
.90E-02
.36E-01
.11E-02
.12E+00
.34E-01
.92E-01

Not

Not

CERE L

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected .

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

.02E-01
.92E+01
.47E-02
.47E-01
.25E-02
.54E-02
.10E-02
.20E-02
.11E-02
.30E-01
.51E-01
L.46E+02
.41E-01
.69E-01
.45E-02
.73E-02
.54E-02

BONWWNNURWW-INIJNNNNNPRPRPNNEWBRNWRONWNOMRPERESNRASANDNDNNNNDNDB DR RO WL
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kkkdkdkkdkhdkkhkkk ki hdthhkdbdkhdhrdhkddhdrhdhdrrdddddtdddhbtdhbdbdbdhbhhbhdkdrrhdbhkdrt

*

Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-12-97 12:42:20 AM *

kdkkhhhkhkthkrkhkhdbrbhdhhkbdbdh btk rrrdrthhrdhhkdddkhbhhbhkddokrkbhdbokthrthdddhhddr
*

/ Reviewed by X}d Gu‘ 919 *
****** ******************** *kx k% * kkwkdkkkkhdk

M. MITCHELL/MAC (6685 /SMO)
034158-003
70157621

* Analyzed by:
kkkkkhkkhkkhhkkkkhdk
Customer

Customer Sample ID
Lab Sample ID

MARINELLI SOLID SAMPLE e -
850.000 gram

Sample Description
Sample Quantity

o

Sample Date/Time : 9-08-97 1:50:00 PM
Acquire Start Date/Time : 9-11-97 10:59:41 BM
Detector Name : LABO2

Elapsed Live/Real Time 6000 / 6002 seconds

Comments:
2T RS X 2 S R R R T S E R P E S L R P E RS RS YL S LR LT RS LR LR R R E L RS EL L L &8

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected --------- .67E+00
TH-234 1.31E+00 6.15E-01 4,.79E-01
RA-226 1.17E+00 5.49E-01 4.63E-01
PB-214 7.53E-01 1.25E-01 3.83E-02
BI-214 6.70E-01 1.67E-01 3.76E-02
TH-232 4,31E-01 2.45E-01 1.15E-01
DA-228 4.,42E-01 1.94E-Q1 1.10E-01
2-228 4 .35E-01 1.44E-Q1 6.42E-02
TH-228 4 ,68E-01 1.68E-01 3.90E-01
Ra-224 3.91E-01 1.58E-01 5.86E-02
PB-212 3.97E-01 7.98E-02 3.17E-02
BI-212 4,78E-01 2.07E-01 2.06E-01
TL-208 3.77E-01 1.12E-01 5.28E-02
U-235 5.00E-02 6.40E-02 1.13E-01
TH-231 Not Detected --------- 1..03E+01
PA-231 Not Detected @ --------- 1.10E+CO
TH-227 Not Detected @ --------- 2.42E-01
RA-223 Not Detected @ --------- 1.91E-01
RN-219 Not Detected ™ --------- 2.85E-01
PB-211 Not Detected @ --------- §.46E-01
TL-207 Not Detected @ --------- S.92E+00
AM-241 Not Detected @ --------- 3.7%9E-01
PU-239 Not Detected  --------- 3.458+02 J]
NP-237 3 REH—6% AR5 2.14E-01NJW. 5/-/5
PA-233 Not Detected  «-------- 4.59E-02 /5727
TH-229 Not Detected © --------- 2.08E-01 )



[Summary Report] - Sample ID: 70157621
Nuclide Activity 2-sigma MDA
ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected = --------- 2.94E-02
AG-110m Not Detected @ --------- "2.40E-02
BA-133 Not Detected @ --------- 5.95E-02
BE-7 Not Detected @ --------- 2.10E-01
CD-108 Not Detected @ --------- 7.28E-01
Cb-115 Not Detected @ ----w---- 1.39E-01
CE-139 Not Detected @ --------- 2.41E-02
CE-141 Not Detected @ ---=------ 4.53E-02
CE-144 Not Detected  --------- 1.96E-01
CO-56 Not Detected @ --------- 1.30E-02
d0-57 Not Detected @ --------- 2.46E-02
CO-58 Not Detected @ --------- 2.42E-02
CO-60 Not Detected W --=------- 2.49E-02
CR-51 Not Detected @ -~~------- 1.95E-01
Cs-134 Not Detected @ --------- 4 _.14E-02
CsS-137 Not Detected @ --------- 2.57E-02
EU-152 Not Detected @ --------. 7.35E-02
EU-154 Not Detected  -=-w------ 1.36E-01
EU-155 Not Detected @ --------- 1.17E-01
FE-59 Not Detected W ~----c---- 5.20E-02
GD-153 Not Detected @ --------- 8.58E-02
HG-203 Not Detected @ --------- 2.55E-02
I-131 Not Detected @ --------- 2.96E-02
IR-192 Not Detected W -----.--- 2.22E-02
K-40 6.76E+00 1.10E+00 2.13E-01
MN-52 Not Detected @ --------- 3.57E-02
1-54 Not Detected = --------- 2.58E-02
m0-99 Not Detected @ --------- 4.00E-01
NA-22 Not Detected @ --------- 2.958E-02
NA-24 Not Detected @ --------- 9.76E-01
NB-95 Not Detected @ --------- 2.13E-01
ND-147 Not Detected @ --------- 1.79E-01
NI-57 Not Detected @ --------- 8.67E-02
PB-210 Not Detected @ --=------- 2.69E+01
RU-103 Not Detected @ ----c--n-- 2.26E-02
RU-106 Not Detected @ --------- 2.15E-01
SB-122 Not Detected W --------- 7.22E-02
SB-124 Not Detected @ --------- 2.44E-02
SB-125 Not Detected W --------- 6.42E-02
SN-113 Not Detected @ --------- 3.04E-02
SR-85 Not Detected @ --------- 2.78E-02
TA-182 Not Detected @ --------- 1.19E-01
TA-183 Not Detected @ -w------- 5.12E-01
TC-99m Not Detected @ ~--------- 2.70E+02
TL-201 Not Detected @ --------. 3.00E-01
XE-133 Not Detected @ --------- 3.39E-01
Y-88 Not Detected W --------. 2.29E-02
ZN-65 Not Detected @ --------- 8.09E-02
ZR-95 Not Detected @ --------- 4 .39E-02



kdkhkkkkhkkhkkkhkbhkkhhdkhhkhhhkkhbbhhhkhdkhk kb rkkdk kb rbkbkkdbkhdkdkhdkdddk

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-12-97 2:27:06 AM *

Ak kT kA hkkhkkkkdkd bk hkhh ko ko kb kkkhkhk kb kddrkdhkdbhddddhhdhdbddbodrddhhdi

*x

/%7 Reviewed b :ﬂd l *

*****21@** *3;****$¥iif§***¥* ****:L QﬁLi:&*********
: M.MITCHELL/MAC (6685/SMO)

034160-003
70157622

* .
* Analyzed by:
kkdkdkktkkhkhkthkkkdid
Customer
Customer Sample
Lab Sample ID

[T Y]

Sample Description MARINELLI SOLID SAMPLE

Sample Quantity : 870.000 gram
Sample Date/Time : 9-08-97 2:07:00 PM
Acquire Start Date/Time : 9-12-97 12:44:28 AM

Daétector Name : LABQZ2

Elapsed Live/Real Time : 6000 / 6002 seconds

Comments:
dkhkkhkhkkhkhhkkdhkkdhkkkbkhktdkrhxhkhhkrkthdhhbkdkhkdkhhthddhkkdkhkrtrrrkdhdhbdrdhorhthdddtrr it
Nuclide Activity 2-sigma MDA

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

uU-238 Not Detected  ----- ————— 2.70E+00

TH-234 1.80E+00 1.03E+00 5.17E-CL1

RA-226 1.68E+00 6.64E-01 4ﬂ82E-01

PBR-214 6.97E-01 1.17E-01 3.678-02

BI-214 6.57E-01 1.32E-01 3.65E-02

TH-232 4 .06E-01 2.08BE-01 1.12E-01

1-228 3.40E-01 2.26E-01 1.21E-01

AC-228 Not Detected  --------- 1.35E-01

TH-228 3.20E-01 1.52E-01 4 .02E-01

RA-224 4 .26E-01 1.47E-01 5.62E-02

PB-212 3.93E-01 8.10E-02 3.29E-02

BI-212 4.72E-01 2.53E-01 2.17E-01

TL-208 3.83E-01 8.52E-02 5.18E-02

U-235 Not Detected @ -«------- 1.86E-01

TH-231 Not Detected @ --------- 1.01E+01

PA-231 Not Detected @ --------- 1.14E+00

TH-227 Not Detected  --------- 2.42E-01

RA-223 Not Detected @ --------- 1.94E-01

RN-2189 Not Detected @ --------- 2.88RE-01

PB-211 Not Detected @ --------- 6.51E-01

TL-207 Not Detected @ --~--c---- 1.01E+01

%g-%gl Not Detecteg --------- 3.88E-01

-238% Not Detected @ --------- 3.54E+02 g ¢4{/

NP-237 der FEE— = G0E—0% 2.60E- 01/ oodJ 5/{747
PA-233 Not Detected  --------. 4.71E-02 :
TH-229 Not Detected @ -----w-o-- 1.98E-01



[Summary Report] - Sample ID: 70157622
 =lide Activity 2-sigma MDA
,ame (pCi/gram) Error {pCi/gram)
AG-108m Not Detected @ ----w---- 2.96E-02
AG-110m Not Detected @ -=---c----- 2.90E-0Q2
BA-133 Not Detected @ -~--w----- 5.86E-02
BE-7 Not Detected @ --------- 1.97E-01
CD-109 Not Detected @ --------- 8.84E-01
CDh-115 Not Petected --------- 1.42E-01
CE-139 Not Detected = --------- 2.41E-02
CE-141 Not Detected = ----c----- 4 .56E-02
CE-144 Not Detected @ --------- 1.94E-01
CO-56 Not Detected @ --------- 1.94E-02
o-57 Not Detected @ -~----c---- 2.43E-02
CO-58 Not Detected @ --------- 2.46E-02
C0-60 Not Detected  -+-v----- 2.70E-02
CrR-51 Not Detected @ ----c---.- 2.00E-01
CS-134 Not Detected @ --------- 4.13E-02
CS-137 4 _T70E-02 1.71E-02 1.67E-02
EU-152 Not Detected @ --------- 7.28E-02
EU-154 Not: Detected @ --------- 1.37E-01
EU-155 Not Detected = ----wc---- 1.20E-01
FE-59 Not Detected @ --------- 5.36E-02
GD-153 Not Detected @ ----w---- 8.20E-02
HG-203 Not Detected W --------- 2.58E-02
I-131 Not Detected @ --------- 2.97E-02
IR-162 Not Detected @ --------- 2.33E-02
K-40 6.97E+00 1.15E+00 2.00E-01
TTT-52 Not Detected @ --------- 3.50E-02
.-54 Not Detected W --------- 2.41E-02
MO-98 Not Detected @ ---c--c-o- 4,24E-01
NA-22 Not Petected ™ --------- 3.00E-02
NA-24 Not Detected @ --------- 1.11E+00
NE-95 Not Detecteg --------- 2.15E-01 P
ND-147 Not Detected @ --------- 1.79E-01 é{ﬁ aJﬂ
NI-57 EREPE-0) SR 1.00E-01/€/07—1./7’;’/
PB-210 Not Detected W ---vc----. 2.79E+01
RU-103 Not Detected @ --------- 2.32E-02
RU-10¢6 Not Detected @ --------. 2.20E-01
SB-122 Not Detected @ --------- 7.05E-02
SB-124 Not Detected @ --------- 2.44E-02
SB-125 Not Detected W ---w----- 6.72E-02
SN-113 Not Detected  --------- 2.98E-02
SR-85 Not Detected @ --------- 2.91E8-02
TA-182 Not Detected W -c------- 1.17E-01
TA-183 Not Detected W -cc-e-a-- 5.29E-01
TC-99m Not Detected @ --------. 3.16E+02
TL-201 Not Detected W --------._ 3.19E-01
XE-133 Not Detected . --------. 3.32E-01
Y-88 Not Detected @ --------- 2.02E-02
ZN-65 Not Detected W -vc-o-c-a-.o- 8.28E-02
ZR-95 Not Detected W ---c----- 4 .29E-02

%4I7é7



dhkdkkkhkkhkdhkhkokdkdkkokkdkokkdkdkkkbbhhkrhrkbhhhkhhhdkhk kb hdkhrttdkdtdrddhhho bkt dbdbdhhns

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
: ' 9-12-97 4:11:59 AM *
k. xhkkIhhkkkhkkkdkhkkbhdddbhdhkdbdkhhkddbhrrrdhkddhdkhhhdkdhrdhkhrdrhhkbdhdddbdrddrrrhrhhix
* ' * *
* Analyzed by: = - V/A Reviewed by1§;£¢j Q)]bla“l *
kkkhkkkkhkhkkkkkkkkk kkkhkkkkkkhkkrhkkkhkkdhkhkkhkkhkkdhhrhkhkXekkhkhkkhkk dkkkdkkRkhkx
Customer : M.MITCHELL/MAC (6685/SMO)

Customer Sample ID : 034161-003

Lab Sample ID : 70157623

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : 825.000 gram

Sample Date/Time : 9-08-97 .2:10:00 PM

Agguire Start Date/Time : 9-12-97 2:29:10 AM

Detector Name : LABOZ2

Elapsed Live/Real Time : 6000 / 6003 seconds

Comments:
*kkkhkkkkdkdhkhkhkkhhkhhkrdrhhkdhdtrkdhkthdtdrdkhkdrddkdrtdhtrrhrrhkdthktrrt btttk dtkhkhtkt®

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 9.25E+00 3.37E+00 2.80E+00
TH-234 8.65E+00 2.47E+00 6.39E-01
RA-226 Not Detected  --------- 5.17E-01
PB-214 6.67E-01 3.01E-01 4 ,05E-02
BI-214 6.70E-01 1.30E-01 3.89E-02
1-232 7.04E-01 3.78E-01 1.32E-01
~A-228 6.80E-01 1.41E-01 1.25E-01
AC-228 5.90E-01 5.14E-01 7.08E-02
TH-228 5.39E-01 2.12E-01 4 ,53E-01
RA-224 6.94E-01 2.01E-01 6.36E-02
PB-212 6.63E-01 2,.16E-01 3.57E-02
BI-212 8.03E-01 3.39E-01 2.62E-01
TL-208 6.41E-01 1.41E-01 5.72E-02
U-235 2.02E-01 1.2%E-01 1.57E-01
TH-231 Not Detected @ --------- 1.24E+01
PA-231 Not Detected @ --------- 1.30E+00
TH-227 Not Detected @ --------- 3.11E-01
RA-223 Not Detected @ --------- 2.59E-01
RN-219 Not Detected @ --------- 3.29E-01
PB-211 Not Detected W --------- 7.60E-01
TL-207 Not Detected @ ---=----- 1.18E+01
AM-241 Not Detected @ --------- . 4,.74E-01
PU-239 Not Detected @ --------- 4 .26E+02
NP-237 Not Detected @ --------- 4 .085E-01
PA-233 Not Detected @ --------- 5.39E-02

TE-229 Not Detected  --------- 2.54E-01



[Summary Report] - Sample ID: : 70157623
1clide Activity 2-sigma MDA
Jame {pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.58E-02
AG-110m Not Detected @ --------- 3.10E-02
BA-133 Not Detected @ ---c------ 6.19E-02
BE-7 5.75E-02 1.08E-01 1.02E-01
CD-109 1 5-GE+00 LGB 1.05E+00 &7 «
CD-115 Not Detected @ --------- 1.74E-01
CE-139 Neot Detected W --------- 2.78E-02
CE-141 Not Detected @ --------- 5.51E-02
CE-144 Not Detected @ -~--------. 2.33E-01
0-56 Not Detected @ --------- 2.09E-02
0-57 Not Detected --------- 2.89E-02
CO-58 Not Detected @ ~ce------ 2,.89E-02
CO-60 Not Detected @ --------- 2.99E-02
CR-51 Not Detected  ~~-------- 2.29E-01
CS-134 Not Detected @ ------=--- 4.46E-02
CS-137 3.24E-02 1.738B-02 1.85E-02
EU-152 Not Detected W --------- 8.65E-02
EU-154 Not Detected @ ~---o----- 1.65E-01
EU-155 Not Detected  --------- 1.44E-01
FE-58 Not Detected W --------- 6.38E-02
GD-153 Not Detected  --------- 1.12E-01
HG-203 Not Detected @ --------- 2.90E-02
I-131 Not Detected:r  --------- 3.47E-02
IR-192 Not Detected  --------- 2.56E-02
K-40 1.26E+01 3.19E+00 2.23E-01
N-52 Not Detected @ --------- 4.11E-02
~N-54 Not Detected = --------- 3.01E-02
MO-99 Not Detected @ --------- 5.13E-01
NA-22 Not Detected  --------- 3.49E-02
NA-24 Not Detected @ --------- 1.32E+00
NB-95 Not Detected @ --------- 2.81E-01
ND-147 Not Detected @ -----ano-- 2.19E-01
NI-57 Not Detected @ --------- 1.23E-01
PB-210 Not Detected @ --------- 31.29E+01
RU-103 Not Detected @ --------- 2.73E-02
RU-106 Not Detected @ --------- 2.64E-01
SB-122 Not Petected @ --------. 8.57E-02
SB-124 Not Detected @ --------_ 2.72E-02
SB-125 Not Detected @ --------- 7.14E-02
SN-113 Not Detected @ --------- 3.48E-02
SR-85 Not Detected  --------- 3.33E-02
TA-182 Not Detected W --------- 1.32E-01
TA-183 Not Detected @ --------. 6.51E-0Q1
TC-99m Ncot Detected W --------- 4 .68E+02
TL-201 Not Detected @ --------. 4 .07E-01
XE-133 Not Detected R 4 .56E-01
Y-88 Not Detected @ --------- 2.43E-02
ZN-65 Not Detected @ --------- 8.82E-02
ZR-95 Not Detected @ -------.-. 5.13E-02

e Dy
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* Sandia National Laboratories *

* Radiation Protection Sample Diagnostics Program [881 Laboratory] *

* 9-12-97 5:57:03 AM *
-*********************************************************************t

* . *

* Analyzed by: ' 9//f 77  Reviewed by: 3119161 *

khkkkhkhkkhkdhkdhkhkdkdhkkkdkdk AkAkkrhkhkhNkdkdhbkhhkhhhhhhkhkdddrdhFrtrdd * *¥hkkdkkhkhkkkhkkk

Customer : M.MITCHELL/MAC {6685/SMO)

Customer Sample ID : 034162-003

Lab Sample ID 1 70157624

Sample Description : MARINELLI SOLID SAMPLE pemoTeere T

Sample Quantity

Sample Date/Time
Acquire Start Date/Time
Datector Name

Elapsed Live/Real Time

866.000 gram
9-08-97 2:20:00 PM
89-12-97 4:14:13 AM

LABOZ2

6000 / 6002 seconds

e we s 4a

Comments:
khkdkdkdddddhhd bbb dhd kb hdhk ot hhkkthhkhkkhhhkhkkhkhhhhhhhkbhhkbktthdtdtt
Nuclide Activity 2-sigma : MDA
Name (pCi/gram) Error (pCi/gram)
U-238 2.07E+00 1.60E+00 2.09E+00
TH-234 2.37E+00 7.49E-01 4 ,98E-01
RA-226 1.89E+00 5.20E-01 4 40E-01
PB-214 7.40E-01 1.25E-01 3.87E-02
BI-214 6.54E-01 1.26E-01 3.48E-02
TH-232 4.16E-01 2.27E-01 1.18E-01
A-228 3.50E-01 1.30E-01 1.12E-01
AC-228 4 .10E-01 1.37E-01 6.51E-02
TH-228 3.52E-01 3.53E-01 3.91E-01
RA-224 3.88E-01 1.79E-01 5.23E-02
PB-212 4 ,26E-01 7.90E-02 3.32E-02
BI-212 5.02E-01 2.99E-01 2.40E-01
TL-208 3.86E-01 8.77E-02 5.28E-02
U-235 Not Detected @ --c-c----- 1.96E-01
TH-231 Not Detected @ --------- 1.06E+01
PA-231 Not Detected @ --=------- 1.12E+00
TH-227 Not Detected @ --------- 2.489E-01
RA-223 Not Detected @ -----u--. 2.05E-01
RN-219 Not Detected @ ------w-- 3.02E-01
PB-211 Not Detected @ --------- 6.96E-01
TL-207 Not Detected @ --------- 9.91E+00
AM-241 Not Detected @ ---w--... 3.87E-01
PU-239 Not Detected @ «-------- * 3.56E+02
NP-237 Not Detected @ ~----c---- 2.23E-01
PA-2313 Not Detected = --------- 4 .65E-02

TH-228 Not Detected @ --------- 2.05E-01



[Summary Report] - Sample ID: : 70157624

‘clide Activity 2-sigma MDA

Lame - (pCi/gram) Error (pCi/gram)
AG-108m Detected @ --------- 2.92E-02
AG-110m Detected @ -=-------- " 3.06E-02
BA-133 Detected @ --------- 6.03E-02 .
BE-7 Detected @ --------- 1.99E-01
CD-109 1-—855+05 CHR L T 7.60E-01 /T ¢ 2/,’/5?
CDh-115 Detected @ --------- 1.50E-01 K
CE-139 Detected @ --------- 2.50E-02 -
CE-141 Detected @ --------- 4 .61E-02
CE-144 Detected @ ----+«---- 1.98E-01
CO-56 Detected @ --------- 1.93E-02
30-57 Detected @ -~-----=--- 2.47E-02
CO-58 Detected @ --------- 2.54E-02
CO-60 Detected @ --------- 2.71E-02
CR-51 Detected @ --------- 2.02E-01
CS-134 Detected @ --------- 4.16E-02
C5-137 7.51E-02 3.08E-02 1.72E-02
EU-152 Detected @ --------- 7.40E-02
EU-154 Detected @ -------«-. 1.35E-01
EU-155 Detected @ ---w----- 1.19E-01
FE-59 Detected @ --------- 5.35E-02
GD-153 Detected @ --------- 8.76E-02
HG-203 Detected @ ---nece-- 2.53E-02
I-131 Detected @ -------~-- 3.04E-02
IR-192 Detected @ ----c----- 2.285E-02
K-40 7.42E+Q0 1.18E+00 1.87E-C1

N-52 Detected @ --------- 3.71E-02

~-54 Detected @ --------. 2.66E-02
MO-99 Detected @ --------- 4 _34E-01
NAa-22 Detected @ ----cwc---- 3.08E-02
NA-24 Detected @ ------u-- 1.21E+00
NB-95 Detected @ ----w---- 2.27E-01
ND-147 Detected e 1.89E-01 7
NI-57 = 253502 3 CRE—6 9.89E-02 AT - W?’/’r/ﬂ
PB-210 Detected @ --------- 2.85E+01
RU-103 Detected @ --------- 2.29E-02
RU-106 Detected @ --------- 2.20E-01
SB-122 Detected @ - --------- 7.57E-02
SB-124 Detected @ --«------- 2.44E-02
SB-125 Detected @ --------- 6.62E-02
SN-113 Detected @ --------- 3.03E-02
SR-85 Detected @ --------- 2.90E-02
TA-182 Detected @ ----n----- 1.18E-01
TA-183 Detected @ --------- 5.3€6E-01
TC-99m Detected @ --------- 4,.66E+02
TL-201 Detected @ -------:- 3.40E-01
XE-133 Detected @ -~-------- 3.70E-01
Y-88 Detected @ --------- 2.28E-02
ZN-65 Detected @ --------- 8.20E-02
ZR-95 Detected @ --------- 4. .43E-02
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Sandia National Laboratories

L4

e

9-11-97

*

¢ Radiation Protection Sample Diagnostics Program [881 Laboratory] *
7:19:57 PM

*

kkdkkkkhkhkhkkhkhkhhhdbthkhhkh bkt hkkhhhdhrhdhrkdhhkddrdkdhhkdhhkhdhrdbddddrbtrh kbt hdx

¥ .

*

* Analyzed by:
khkkkdkkkkkkkkhkkhk
Customer
Justomer Sample ID
Labh Sample ID

‘ —/s7  Reviewed b :bgékj L *
*****gaé:h ******************z* ****:a &%ki?**********
: M.MITCHELL/MAC (6685/SMO) :

034163-003
70157625

49 00 0

Sample Description + MARINELLI SOLID SAMPLE e T
3ample Quantity : 896.000 gram

3ample Date/Time 9-08-97 2:45:00 PM

Acquire Start Date/Time 9-11-97 5:36:33 PM

Détector Name : LABO3

Zlapsed Live/Real Time : 6000 / 6003 seconds

Zomments:
khkhkkkhkhkrhbhhbhhdhhhhdhdthkhdhkdhkthkhrdbbdhkkhkdbhkhkhbhhkdrrkhkhhrdkdkkkrdrhkdrbhdtdbdtdtrhdx

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 2.04E+00 7.77E-01 8.05E-01
TH-234 2.23E+00 6.15E-01 3.58E-01
RA-226 7.64E-01 7.53E-01 4 50E-01
PB-214 7.78E-01 1.37E-01 3.87E-02
BI-214 7.19E-01 1.32E-01 4.13E-02
~-232 4.17E-01 2.3%E-01 1.26E-01
1-228 4 ,82E-01 1.61E-01 1.38E-01
AC-228 4 .57E-01 1.45E-01 7.65E-02
TH-228 4.31E-01 2.73E-01 4.04E-01
RA-224 5.03E-01 2.03E-01 7.75E-02
PB-212 4 52E-01 8.10E-02 3.41E-02
BI-212 6.01E-01 3.66E-01 2.84E-01
TL-208 4 . 37E-01 1.22E-01 6.27E-02
U-235 7.14E-02 6.76E-02 1.08E-01
TH-231 Not Detected @ --------- 6.448+00
Pn-231 Not Detected  --------- 1.14E+00
TH-227 Not Detected @ ---"----- 2.71E-01
Ra-223 Not Detected @ -+r------- 1.238-01
RN-219 Not Detected @ --------- 3.26E-Q1
PB-211 Not Detected @ --------- 7.30E-01
TL-207 Not Detected --------- 1.20E+01
AM-241 Not Detected @ --------- 1.29E-01
PU-239 Not Detected  =--------- ) 2.84E+02 ";( :
NP-237 BT 1+ —pE—5 1.72E-01 NTM':VI 2’5/4’/""
PA-233 Not Detected --------- 4 .89E-02
TH-229 Not Detected  --------- 1.55E-01 .



(Summaxy Report] - Sample ID: : 70157625

T 2lide Activity 2-sigma MDA
ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.43E-02
AG-110m Not Detected @ --------- 3.66E-02
BA-133 Not Detected @ --------- 4.67E-02
BE-7 Not Detected @ --------- 2.27E-01
CD-109 Not Detected @ --------- 7.22E-01
CD-115 Not Detected @ --------- 1.34E-01
CE-139% Not Detected @ -----vco-. 2.15E-02
CE-141 Not Detected @ --------- 3.70E-02
CE-144 Not Detected @ --------- 1.578-01
CO-56 Not Detected @ ---ce---- 2.98E-02
cH-57 Not Detected  --------- 1.93E-02
CO-58 Not Detected @ --------- 2.8BE-02
CO-60 Not Detected @ --------- 3.08E-02
CR-51 Not Detected @ ---=------ 2.08E-01
CS-134 Not Detected @ --------- 4 .67E-02
Ccs-137 7.43E-02 2.50E-02 2.16E-02
EU-152 Not Detected @ --------- 5.79E-02
EU-154 Not Detected @ --------- 1.58E-01
EU-155 Not Detected @ --------- 8.98E-02
FE-59 Not Detected @ --------- 6.26E-02
GD-153 Not Detected @ --------- 6.45E-02
HG-203 Not Detected @ --------- 2.53E-02
I-131 Not Detected @ --------- 3.20E-02
IR-192 Not Detected @ --------- 2.35E-02
K-40 8.13E+Q0Q 1.42E+00 2.65E-01
© T-52 Not Detected — ---w----- 4.10E-02
.-54 Not Detected @ --------- 2.82E-02
MGC-99 Not Detected @ --------- 4 .59E-01
NA-22 Not Detected @ --=------- 3.74E-02
NA-24 Not Detected @ «--cv----- S.17E-01
NE-95 Not Detected @ --------- 2.26E-01
ND-147 Not Detected @ --------- 2.10E-01
NI-57 Not Detected W --------- 2.00E-01
PB-210 Not Detected  --------- 3.70E+00
RU-103 Not Detected @ --------. 2.49K-02
RU-106 Not Detected @ --------- 2.47E-01
SB-122 Not Detected @ --------- 7.42E-02
SB-124 Not Detected W --------- 2.64E-02
SB-125 Not Detected @ ------.-- 7.19E-02
SN-113 Not Detected W --------- 3.38E-02
SR-85 Not Detected @ --------- 3.07E-02
TA-182 Not Detected @ ------... 1.50E-01
TA-183 Not Detected W --------_ 1.67E-01
TC-99m Not Detected @ -----u--- 1.05E+02
TL-201 Not Detected @ --------- 1.48E-01
XE-133 Not Detected @ --------- 1.88E-01
Y-88 Not Detected @ --------- 2.48E-02
ZN-65 Not Detected @ --------- 1.01E-01
ZR-95 Not Detected @ --------- 4 ,99E-02



kkkkkhkdhhhkhhkkhhdhhhkhhhhkhdhrthrthhdhhkbrddhhkdrhhhhkthrrrhbhhbdbhkdbhhkhohdkdhhkdk

* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-11-97 5:33:21 PM *
» kkkkhkkkhhkkdkhdhkdhkhdhdkkrrhbdbhhkdthdohdohbhkdrhhhdkkdhkdhthdhkkbktdbhhbddhhhddhhy

*

* Analyzed by:

khkkkkhkkddhkhkdkkkhkhkd

Zustomer

Zustomer Sample ID
Lab Sample ID

Sample Description

Sample Quantity
Sample Date/Time

Acgguire Start Date/Time
Detector Name
Elapsed Live/Real Time

- 9(4
kkkEkk%k*x

: M.MITCHELL/MAC
034165-003
70157626

e ee 00 e ex an

s /€7 Reviewed by:
kKt hkkkkhkhkkkkkkkkkkkhkhkdtk

(6685/SMO)

MARINELLI SOLID SAMPLE
1004.000 gram
9-08-97
9-11-97

LABO3

6000 /

3:00:00 PM
3:44:38 BPM

6002 seconds

*
*fill%lftl*******:

éomooﬂffjjs‘j;/;%*%’?

Comments:
khkkkkkkkkhkkhdhkdkkhkhrbkddhhkhkdhkhhkhhhkdthhkhhthhkhhhkhkhkhkhkhkhkhkkhkkkhkhkkkhkhkkkdhkhkkhkkhtikk
Nuclide - Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 6.56E-01 4 _83E-01 6.44E-01
TH-234 7.73E-01 1.99E-01 2.61E-01
RA-226 1.35E+00 3.98E-01 3.52E-01
PB-214 7.25E-01 1.26E-01 3.26E-02
BI-214 6.93E-01 1.28E-01 3.50E-02
1-232 2.02E-01 1.22E-01 1.00E-01
A-228 2.07E-01 9.50E-02 8.38E-02
AC-228 Not Detected @ --------- 1.12E-01
TH-228 Not Detected  --------- 4 ,83E-01
RA-224 2.15E-01 1.98E-01 5.56E-02
PB-212 2.04E-01 4 ,97E-02 2.75E-02
BI-212 2.06E-01 1.87E-01 1.93E-01
TL-208 1.41E-01 5.36E-02 4,86E-02
U-235 Not Detected @ --------- 1.34E-01
TH-231 -0 3O H+55 5
PA-231 Not Detected @ --------- 9.57E-01
TH-227 Not Detected @ --------- 1.81E-01
RA-223 Not Detected @ --------- S.53E-02
RN-219 Not Detected @ --------- 2.63E-01
PR-211 Not Detected W ----=----- 6.06E-01
TL,-207 Not Detected @ ---wcw---- S.89E+00
AM-241 Not Detected @ --------- 1.02E-01
PU-239 Not Detected @ --------- 2.28E+02
NP-237 Neot Detected ---=------ 1.24E-01
PA-233 Not: Detected @ --------- 4.13E-02
TH-229% Not Detected @ --------- 1.29E-01



[Summary Report] - Sample ID: : 70157626
“ticlide Activity 2-sigma MDA
lame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 2.58E-02
AG-110m Not Detected @ --------- 2.58E-02
BA-133 Not Detected @ --------- 3.78E-02
BE-7 Not Detected @ --------- 1.65E-01
Ch-109 Not Detected @ --------- 5.45E-01
CD-115 Not Detected @ --------- 2.81E-02 -
CE-139 Not Detected @ --------- 1.83E-02
CE-141 Not Deteckted  --------- 3.17E-02
CE-144 Not Detected @ --------- 1.23E-01 aJﬂ
CO-56 5 OCE 63 S—SEE—E3 1.358- 02 4T oo tes 257/,;%7
C0-57 Not Detected @ ------=--- 1.63E-02
CO-58 Not Detected @ --------- 2.37E-02
CO-60 Not Detected @ --------- 2.3%9E-02
CR-51 Not Detected @ --------- 1.57E-01
CS-134 Not Detected @ --------- 4 . 22E-02
CS-137 2.99E-02 1.59E-02 1.53E-02
EU-152 Not Detected W ----u-o-- 4 B6E-02
EU-154 Not Detected @ --------- 1.18E-01
EU-155 Not Detected  --------- 7.10E-02
FE-59 Not Detected @ --------- 4 .31E-02
@ED-153 Not Detected @ --------- 5.21E-02
HG-203 Not Detected @ --------- 2.10E-02
I-131 Not Detected @ --------- 2.53E-02
IR-192 Not Detected @ ------w-- 1.92E-02
X-40 3.25E+00 7.76E-01 2.26E-01
*N-52 Not Detected @ --------- 3.62E-02
1-54 Not Detected @ --------- 2.55E-02
MC-99 Not Detected @ --------- 3.59E-01
NA-22 Not Detected @ --------- 2.69E-02
Na-24 Not Detected @ -v--w---- 7.12E-01
NB-95 Not Detected = ~-------- 1.56E-01
ND-147 Not Detected @ --------- 1.55E-01
NI-57 Not Detected @ --------- 1.78E-01
BB-210 Not Detected @ --------- 2.85E+00
RU-103 Not Detected --------- 2.08E-02
RU-106 Not Detected @ --------- 1.94E-01
SB-122 Not Detected  © -~---c---- 5.31E-02
SB-124 Not Detected @ --------- 2.21E-02
SB-125 Not Detected @ --------- 5.80E-02
SN-113 Not Detected - --------- 2.70E-02
SR-85 Not Detected @ --------- 2.49E-02
TA-182 Not Detected --------- 1.23E-01
TA-183 Not Detected @ --------- 1.30E-01
TC-99m Not Detected W ----c----- 6.73B+01
TL-201 Not Detected  --------- 1.13E-01 ”;/
XE-133 F4E—63 2—6EE—52 1.25E-01//¢7701/’/:V/ '?3//4’/97
Y-88 Not Detected — -----o--- 2.10E-0Q2
ZN-65 Not Detected W --------- 8.25FK-02
ZR-95 Not Detected @ --------- 4 .07E-02
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* . Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratcry] *
? 9-11-97 3:31:56 PM *

chkkkbkkdkrdhhkhkdrihkkhrbbhdkdkhkdbr kb hdhhbbkbhdhohhhkhohddbddhkdhkdhkhrhbhhokdhbdthidss

. : .
5/ J”/FV Reviewed by: )&M M

* Analyzed by: JCZ‘) *
d*hkdkhkkddrkdhhkhhtkdh Skkkkhkhkkhddhkdkkhkhkhkdkkddxthhbhkdkdrethkhkhthkhkxdekkkdbrothhdik

Customer : M.MITCHELL/MAC {6685/SMO)

Customer Sample ID : 034166-003

Lab Sample ID : 70157627

Sample Description : MARINELLI SOLID SAMPLE

Sample Quantity : 922.000 gram

Sample Date/Time : 9-08-97 2:55:00 PM
quire Start Date/Time : 9-11-97 1:49:02 PM

Detector Name : LABQ3

Elapsed Live/Real Time : 6000 / 6003 seccnds

Comments:
khkkdkdhkhkhkkkhhkdhkhkhkdkdohkhkhdhhkdhkhkhkkhkddhkkhkdrdhkhhirthkdkdhkhrdtdthkhhkkhkhkdtkdkththkhkdkthkdkihkrikddksx

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 1.14E+00 1.65E+00Q 9.16E-01
TH-234 1.23E+00 4.13E-01 3.44E-01
RA-226 1.60E+00 4.62E-01 4.11E-01
PB-214 8.18E-01 1.45E-01 4,11E-02
BI-214 7.54E-01 2,.3%9E-01 3.9BE-02
TH-232 5.63E-01 2.80E-01 1.28E-01
A-228 5.86E-01 2.62E-01 1.3BE-01
AC-228 6.54E-01 1.74E-01 7.50E-02
TH-228 2.18E-01 9.58E-02 2.58E-01
RA-224 6.14E-01 2.67E-01 7.20E-02
PB-212 6.05E-01 1,.12E-01 3.15E-02
BI-212 6.19E-01 3.13E-01 2.49E-01
TL-208 5.2BE-01 1.25E-01 5.89E-02
U-235 Not Detected @ --------- 1.64E-01
TH-231 Not Detected @ --------- €.57E+00
PA-231 Not Detected @ --------- 1.16E+00
TH-227 Not Detected @ --------- 2.95E-01
RA-223 Not Detected - --------- 1.22E-01
RN-219 Not Detected @ --------- 3.32E-01
PB-211 Not Detected - --------- 7.56E-01
TL-207 Not Detected @ --------- 1.20E+01
%%-g%l Not Detected — --------- . 1.34E-01 6ﬂ .
-239 Not Detected  --------- 2.95E+02 7 e%/

NP-237 455 TG 23561 2 3TE 01 W Hadet %u"/ﬁ?
PA-233 Not Detected @ --------- 5.06E-02
TH-229 Not Detected @ --------- 1.55E-01 :



[Summary Report] - Sample ID: : 70157627

“iclide Activity 2-sigma MDA
.ame - (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 3.61E-02
AG-110m Not Detected @ --------- 3.29E-02
BA-133 Not Detected @ --------. 4 . 42E-02
BRE-7 Not Detected @ --------- 2.33E-01
CD-109 Not Detected @ --------- 7.32E-01
CDh-115 Not Detected @ --------- 1.38E-01
CE-139 Not Detected @ ------w-- 2.28E-02
CE-141 Not Detected @ ------c--- 3.82E-02
CE-144 Not Detected W --------- 1.60E-01
CO-5¢6 Not Detected  ~-v------- 3.09E-02
Q0-57 Not Detected @ --------- 1.99E-02
C0-58 Not Detected @ --------- 2.84E-02
CO-60 Not Detected  --------- 3.10E-02
CR-51 Not Detected @ --------- 2.21E-01
C8-134 Not Detected @ -----c--- 4.77E-02
C5-137 4.26E-02 3,.08E-02 1.98E-02
EU-152 Not Detected @ --------- 5.91E-02
EU-154 Not Detected @ --------- 1.66E-01
EU-155 Not Detected  --------- 9.12E-02
FE-58 Not Detected @ ---------. 6.79E-02
GD-153 Not Detected @ --------- €.51E-02
HG-203 Not Detected @ --------- 2.66E-02
I-131 Not Detected ™ --------- 3.21E-02
IR-192 Not Detected W --------- 2.51E-02
K-40 9.92E+00 1.67E+00 2.65E-01
"™N-52 Not Detected @ --------- 4 .04E-02
I-54 Not Detected @ --------- 2.96E-02
MO-99 Not Detected @ --------. 4.41E-01
NA-22 Not Detected @ -----.-.-. 3.40E-02
NA-24 Not Detected @ --------- 8.06E-01
NB-95 Not Detected @ --------- 2.38E-01
ND-147 Not Detected @ --------- 2.10E-01
NI-57 Not Detected @ --------- 1.86E-01
PB-210 Not Detected @ --------- 1.93E+00
RU-103 Not Detected @ --------- 2.54E-02
RU-106 Not Detected @ --------- 2.55E-01
SB-122 Not Detected W --------- 7.32E-02
SB-124 Not Detected W --------- 2.59E-02
SB-125 Not Detected ™ --------- 7.21E-02
SN-113 Not Detected @ --------- 3.32E-02
SR-85 Not Detected @ --------- 3.27E-02
TA-182 Not Detected @ -------.__ 1.52E-01
TA-183 Not Detected @ -----o-___ 1.70E-01
TC-99m Not Detected @ --------. 6.96E+01
TL-201 Not Detected W -c--...-. 1.46E-01
XE-133 Not Detected W -----.... 1.80E-01
'Y-88 Not Detected @ ------.._ 2.53E-02
ZN-65 Not Detected @ --------- 1.03E-01
ZR-85 Not Detected W ------..- 5.39E-02
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Sandia National Laboratories _
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
*

9-11-97

1:52:51 PM

*

dhkhkhkkhkhkdkhkdkhkdhhhddhkhkkhhdbdhhddkdkhdrhkddddhhddkhhhhdbrdhddthhrhrkhkddhbdhbdbddtddds

‘ Analyzéd by:

chdkkkdkdk kb kb hhtd

Justomer

lustomer Sample ID
.ab Sample ID

jample Description
jample Quantity

sample Date/Time

lcquire Start Date/Time
Jatector Name
ilapsed Live/Real Time

Zomments:

*kkk%k

z//_;" £7
%* %

034167-003

70157628

980.000
'9-08-97
9-11-97
LABO3

6000 /

Reviewed by:
kdkikkk kT dkkkrhki

M.MITCHELL/MAC (6685/SMO)

gram

MARINELLI SOLID SAMPLE

3:05:00 PM
12:06:56 PM

6002 seconds

*

ﬁ*d*-ﬁlibiril********:

khkdkdkhdkhkdhkdbhkhkdhbdhehddkdddrdtdrdhdbkddddho b ddhdrdkddbbdrddtddhtdtdrhbdhhbhhbdkdkdbdrartdds

1.4OE-01M»TJJ;V7J %/ff/f?

Nuclide Activity 2-gigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 9.51E-01 1.21E+00 6.73E-01
TH-234 9.13E-01 2.80E-01 2.99E-01
RA-226 1.46E+00 4 58E-01 4.06E-01
PB-214 7.22E-01 1.26E-01 3.74E-02
RI-214 6.45E-01 2.22E-01 3.28E-02
TH-232 2.93E-01 1.85E-01 1.02E-01
=228 3.66E-01 2.16E-01 1.04E-01
~nC-228 Not Detected  --------- 1.36E-01
TH-228 2.83E-01 2.62E-01 3.63E-01
RA-224 3.16E-01 1.53E-01 6.30E-02
PB-212 3.11E-01 6.08E-02 3.01E-02
BI-212 3.68E-01 2.87E-01 2.24E-01
TL-208 2.86E-01 8.07E-02 S.08E-02
U-235 6.61E-02 1.02E-01 1.43E-01
TH-231 Not Detected  --------- 5.52E+00
PA-231 Not Detected @ --------- 9.85E-01
TH-227 Not DPetected @ --------- 2.26E-01
RA-223 Not Detected W --------- 1.04E-01
RN-219 Not Detected W --------- 2.90E-01
PB-211 Not Detected W --------- 6.53E-01
TL-207 - Not Detected @ --------- 1.04E+01
AM-241 Not Detected @ --------- 1.11E-01
PU-239 Not Detected @ --------- > 2.44E+02
NP-237 P ST GE f—SoE—a2
PA-233 Not Detected  --------- 4 .08E-02
TH-229 Not Detected @ --------- 1.36E-01



[Summary Report] - Sample ID: 70157628
iclide Activity 2-sigma MDA
.ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 2.88E-02
AG-110m Not Detected @ --------- 3.50E-02
BA-133 Not Detected  -~-------- 3.828-02
BE-7 Not Detected @ --------- 1.90E-01
CD-10% Not Detected  --------- 6.10E-01
CDh-115 Not Detected @ --------- 1.08E-01
CE-139 Not Detected @ --------- 1.89E-02
CE-141 Not Detected @ ----e---- 3.31E-02
CE-144 Not Detected  --------- 1.40E-01
CO-56 Not Detected  --------- 2.45E-02
do-57 Not Detected  --------- 1.81E-02
CO-58 Not Detected @ --««c--=- 2.56E-02
CO-60 Not Detected @ --------- 2.84E-02
CR-51 Not Detected - --------- 1.84E-01
Cs8-134 Not Detected @ --------- 4.39E-02
Cs8-137 8.89E-02 3.31E-02 2.02E-02
EU-152 Not Detected @ --------- 5.38E-02
EU-154 Not Detected @ ---=------ 1.35E-01
EU-155 Not Detected @ ----+----- 7.85E-02
FE-5¢& Not Detected @ --------- 5.21E-02
GD-153 Not Detected @ --------- 5.56E-02
HG-203 Not Detected W --------- 2.23E-02
I-131 Not Detected  --------- 2.8B1E-02
IR-182 Not Detected @ --------- 1.98E-02
K-40 5.89E+00 1.10E+00 2.04E-01
MN-52 Not Detected @ --v-cvcece-- 3.59E-02
[-54 Not Detected  ~v-ec-e--- 2.64E-02
MO-98 Not Detected @ --------- 3.72E-01
NA-22 Not Detected @ --------- 2.74E-02
NA-24 Not Detected @ -~--c------ 6.72E-01
NB-85 Not Detected @ --c------ 1.79E-01
ND-147 Not Detected @ --c-c---- 1.78E-01
NI-57 Not Detected W ----wee-- 1.64E-01
PB-210 1.15E+00 1.20E+00 2.15E+00
RU-103 Not Detected @ --------- 2.23E-02
RU-106 Not Detected @ --------- 2.17E-01
SB-122 Not Detected @ --------- 5.67E-02
SB-124 Not Detected @ --------- 2.39E-02
SB-125 Not Detected @ --------- 6.38E-02
SN-113 Not Detected @ ----c----- 2.89E-02
SR-85 Not Detected W --------- 2.65E-02
TA-182 Not Detected @ --------- 1.29E-01
TA-183 Not Petected @ --------- 1.39E-01
TC-99m Not Detected @ ---=------ 4.63E+01
TL-201 Not Detected @ ------co-- 1.20E-01
XE-133 Not Detected @ --------- 1.50E-01
Y-88 Not Detected  --------- 2.08E-02
ZN-65 Not Detected @ --------- 8.82E-02
ZR-85 Not Detected @ --------- 4.20E-02
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Sandia National Laboratories

€ Radiation Protection Sample Diagnostics Program [881 Laboratory]
9-11-97 11:00:51 AM

3

*
*
*

kkkhkhdkdhhkdhkdkhktdhhhkktdkthrrhhhdhhhhkdhrkdkdbhhddhhdkdbhhkhhhbdbhddrhdhhbhbkbdhkhddx

H

¢ Analyzed by:

kkkhkhokhkhkhkhkkhkdhtdtk

“ustomer

Customer Sample ID
.ab Sample ID

Sample Description

Sample Quantity

3ample Date/Time

Acquire Start Date/Time
Jetector Name
Zlapsed Live/Real Time

_omments:

*********

: M.MITCHELL/MAC (6685/SMO)
034168-003.
70157629

Reviewed b

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

: MARINELLI SOLID SAMPLE
: 1030.000
9-08-97
9-11-97
LABQ3
6000 /

g
3:05:00 PM
9:17:45 AM

6002 seccnds

khkkkkdhkkhkhhkkhkhkhikkkhkhkdihhkhhkhkddhhdokkkhdhddhkhhkbhkidrhhhkhbkkdkhdkdbhorbhbrtrdhdbhkhkddthdd

Nuclide
Name

Activity
{pCi/gram)

Not

Not
Not
Not
Not
Not
Not
Not
Not

Not
Not.
Not
Not
Not

6.98E-01
7.96E-01
1.17E+00
6.28E-01
5.8lE-C1

3.00E-01
2.71E-01
Detected
2.08E-01
3.05E-01
2.84E-01
2.42E-01
2.45E-01

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

2-sigma
Error

- - mom o — o —

6.50E-01
2.72E-01
3.97E-01
1.09E-01
1.07E-01

1.74E-01
1.19E-01
2.12E-01
3.82E-01
5.60E-02
3.31E-01
9.53E-02

- - = = — e -

MDA

(pCi/gram)

6.63E-01
2.79E-01
3.57E-01
3.19E-02
3.00B-02

1.12E-01
9.44E-02
1.22E-01
2.88E-01
4.90E-02
2.62E-02
2.37E-01
4.98E-02

1.33E-01
5.25E+00
9.37E-01
2.07E-01
9.63E-02
2.54E-01
5.92E-01
9.71E+Q0

1.06E-01
2.36E+02
1.20E-01
3.89E-02
1.30E-01



MDA

(pCi/gram)

2.78E-02
2.64E-02
3.65E-02
1.878-01
5.77E-01
9,.94E-02
1.80E-02
3.08E-02
1.31E-01
2.27E-02
1.65E-02
2.21E-02
2.39E-02
1.71E-01
3.8B5E-02
1.62E-02
4,.96E-02
1.27E-01
7.33E-02
5.08E-02
5.27E-02
1.97E-02
2.46E-02
1.88E-02
2.11E-01
3.41E-02
2.36E-02
3.368-01
2.838E-02
5.43E-01
1.61E-01
1.63E-01
1.41E-01
2.95E+00
2.02E-02
2.11E-01
5.14E-02
2.11E-02
5.57E-02
2.63E-02
2.52B-02
1.22E-01
1.30E-01
3.20E+01
1.06E-01

(Summary Report] - Sample ID: : 70157629
Nuclide Activity 2-sigma
‘ame (pCi/gram) Error
AG-108m Not Detected  ---------
AG-110m Not Detected @ ---------
BA-133 Not Detected @ ---------
BE-7 ° Not Detected W ---------
CD-109 Not Detected @ -~--------
CD-115 Not Detected @ ---------
CE-139% Not Detected @ ---------
CE-141 Not Detected @ ---------
CE-144 Not Detected @ ---------
C0-56 Not Detected @ ---------
]0O-57 Not Detected  ---------
CO-58 Not Detected @ ---------
CO-60 Not Detected @ ---------
CR-51 Not Detected @ ---------
CS-134 Not Detected @ ---------
CS-137 3.69E-02 2.04E-02
EU-152 Not Detected @ ---------
EU-154 Not Detected @ ---------
EU-155 Not Detected @ ---------
FE-59 Not Detected @ ---------
GD-153 Not Detected @ -~+-------
HG-203 Not Detected  ---------
I-131 Not Detected @ ---------
IR-192 Not Detected @ ---------
K-40 5.43E+00 1.05E+00
MN-52 Not Detected @ ---------
I-54 Not Detected W ---------
10-89 Not Detected @ ---------
NA-22 Not Detected @ ---------
NA-24 Not Detected - ---------
NB-85 Not Detected @ ---------
ND-147 Not Detected @ ---------
NI-57 Not Detected @ ---------
PB-210 Not Detected = ---------
RU-103 Not Detected @ ---------
RU-106 Not Detected @ ---------
SB-122 Not Detected @ ---------
SB-124 Not Detected  "---------
SB-125 Not Detected  ---------
SN-113 Not Detected W ---------
SR-85 Not Detected @ ---------
TA-182 Not Detected @ ---------
TA-183 Not Detected @ ---------
TC-99m Not Detected @ ---------
TL-201 Not Detected @ ---------
XE-133 B2 4 SSE—E2
Y-88 Not Detected @ ---------
ZN-65 Not Detected @ ---------
ZR-95 Not Detected @ ---------

8.07E-02
2.23E-02
8.25E-02
3.76E-02

;/.«Z'JJ:JJ/ % " %
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k Sandia National Laboratories *
k Radiation Protection Sample Diagnostics Program (881 Laboratory] *
x 9-11-87 9:11:46 AM *

ek kkkk kb ko hdkkkkkhhkhkhk ki kbbb r bk kb bk ke khkkkkkd ko kb hk kb vk i %

n *
* Analyzéd by: - f'(/f' §7 . Reviewed by: ‘j L/bjg’z *
322 E XL FETLTIS LTSS A SRS AR R RS EE R XL L kkkkkhkkkdkh*k

kkkkkkkhdkkkkkhkkkkk

Tustomer : M.MITCHELL/MAC (6685/SMO)
“ustomer Sample ID : 034170-003
Lab Sample ID : 70157630

Sample Description MARINELLI SOLID SAMPLE R

Sample Quantity : 999.000 gram

Sample Date/Time : 9-08-97 3:35:00 PM
Acquire Start Date/Time : 9-11-97 7:23:16 AM
Jgtector Name : LABO3

Zlapsed Live/Real Time : 6000 / 6002 seconds

~
Comments:
khktktthkhkhkkhkhkhkddhkhdkddrdhrhhkhdrhbddd btk hhkkdkddkbdhbbdhhkrbdhbhhbdbhkddhddhddbdhkhrdbbhdx

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 9.31E-01
TH-234 1.04E+00 3.01E-01 3.07E-01
RA-226 1.66E+00 4 ,89E-01 4.10E-01
PB-214 7.12E-01 1.58E-01 3.20E-02
BI-214 6.44E-01 1.53E-01 3.40E-02
TH-232 3.04E-01 1.65E-01 9.80E-02
\-228 2.56E-01 1.22E-01 1.21E-01
C-228 Not Detected =~ --------- 1.29E-01
TH-228 1.99E-01 3.63E-01 2.92E-01
RA-224 3.28E-01 1.63E-01 6.85E-02
PB-212 3.11E-01 1.16E-01 2.81E-02
BI-212 4.15E-01 2.3%9E-01 2.10E-01
TL-208 2.94E-01 9.34E-02 4.78E-02
U-235 Not Detected --------- 1.42E-01
TH-231 Not Detected  --------- 5.26E+00
PA-231 Not Detected  --------- 9.40E-01
TH-227 Not Detected @ --------- 2.22E-01
RA-223 Not Detected  -~---=----- S.8%E-02
REN-219 Not Detected --------- 2.83E-01
PBE-211 Not Detected @ --------- 6.58E-01
TL-207 Not Detected @ --------- S .63E+00
AM-241 Not Detected @ -~----c-w-- 1.11E-01
PU-239 Not Detected  -----=--- . 2.39E+02 ,__aﬂ'—f-;j
NP-237 EAR Tt TGS B 1.22E-01 A/ ctedech
PA-233 Not Detected @ -----=-=--- 3.99E-02
TH-229 Not Detected @ «--=------ 1.31E-01



[Summary Report] - Sample ID: : 70157630

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 2.85E-02
AG-11Cm Not Detected @ --------- 2.178-02
BA-133 Not Detected @ --------- 3.72E-02
BE-7 Not Detected @ --------- 1.78E-01
CD-108S Not Detected @ ~--=----- 6.01E-01
CDh-115 Not Detected  --------- 8.73E-02
CE-139 Not Detected @ ------++- 1.90E-02
CE-141 Not Detected @ ------v-- 3.20E-02
CE-144 Not Detected @ ---~----- 1.31E-01
CC-56 Not Detected @ --------- 2.53E-02
0-57 Not Detected --------- 1.70E-02
0O-58 Not Detected @ ----=----- 2.42E-02
C0-60 Not Detected @ ---=------ 2.€68E-02
CR-51 Not Detected @ --------- 1.77E-01
CS8-134 Not Detected @ --------- 4 ,19E-02
CS-137 Not Detected @ --------- 2.48E-02
EU-152 Not Detected @ ---v----- 5.08E-02
BU-154 Not Detected @ --------- 1.32E-01
EU-155 Not Detected  --------- 7.46E-02
FE-59 Not Detected @ --------- 5.20E-02
GD-153 Not Detected @ -~----ce--- 5.40E-02
HG-203 Not Detected @ --------- 2,11E-02
I-131 Not Detected @ --------- 2.56E-02
IR-182 Not Detected @ --------- 2.01E-02
X-40Q 6.01E+00 1.06E+00 2.27E-01
MN-52 Not Detected = --------- 3.49E-02
"N-54 Not Detected @ --------- 2.62E-02
J-89 Not Detected @ --------- 3.28E-01
NA-22 Not Detected @ --------- 2.97E-02
NA-24 Not Detected @ ----c----- 4 ,25E-01
NB-95 Not Detected @ ---c------ 1.7C0E-01
ND-147 Not Detected @ --------- 1.71E-01
NI-57 Not Detected - -= 1.36E-01
PB-210 Not Detected @ -----a--- 3.17E+CQ
RU-103 Not Detected @ --------- 2.08E-02
RU-106 Not Detected @ ------=--- 2.16E-01
SB-122 Not Detected @ --------- 5.35E-02
SB-124 Not Detected @ ------:2-- 2.32E-02
SB-125 Not Detected @ --------- 6£.14E-02
SN-113 Not Detected @ --------- 2.67E-02
SR- 85 Not Detected @ --------- 2.70E-02
TA-182 Not Detected @ --------- 1.25E-01
TA-183 Not Detected @ «-------- 1.35E-01
TC-99m Not Detected @ --------- 2.62E+01
TL-201 Not Detected @ --------- 1.11E-01
XE-133 Not Detected @ --------- 1.32E-01
Y-88 Not Detected @ --------- 2,10E-02
ZN-65 Not Detected @ --------- 8§,54E-02
ZR-95 Not Detected @ --------- 4  14E-02
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Sandia National Laboratcories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
9-10-87 &:27:53 PM *

khkkkkdkdkhdkhkrhkrrdhrhrhdhhdhrbdbddrdrx kbbb hh bbbkt hrkdhkhrrddtddthbtrthdddrtdddtx

*

' o " Reviewed by: ' *

******Z*ii#{ZZ**************¥*§2ég2:alikd£¥g;********
: M.MITCHELL/MAC (6685/SMO)

034171-003
70157631

* Analyzed by:
rhkkdkhkhhkkkdkvhkhrhkhx
ustomer

Customer Sample ID
.ab Sample ID

Sample Description : MARINELLI SOLID SAMPLE
Sample Quantity ~ ¢ 1026.000 gram

Sample Date/Time : 9-08-97 3:40:00 PM
\cquire Start Date/Time 9-10-97 4:44:39 PM
Je&tector Name LABO3

zlapsed Live/Real Time 6000 / 6002 seconds

-
comments:
IR 2 2 Ed XL A AEA ST XTSI T LSS RS LRSI 2L S AL S ST EEE S S LS EEEILEITRL L EEIL AT ELEL RS S & & LR EELTE LTI

Nuclide Activity 2-sigma MDA
Name {(pCi/gram) Error (pCi/gram)
U-238 Not Detected @ --------- 8.85E-01
TH-234 7.05E-01 2.67E-01 2.73E-01
RA-226 4.68E-01 4,.89E-01 3.64E-01
PB-214 6.61E-01 1.10E-01 3.23E-02
BI-214 6.00E-01 1.18E-01 3.13E-Q2
™-232 2.91E-01 1.71E-01 9.,.72E-02
~-228 2.53E-01 1.3€E-01 9.72E-02
AC-228 Not Detected @ --------- 1.28E-01
TH-228 1.87E-01 1.88E-01 2.96E-01
RA-224 3.17E-02 2.36E-01 6£.45E-02
PB-212 2.72E-01 5.12E-02 2.77E-02
BI-212 1.98E-01 2.23E-01 2.22E-01
TL-208 2.45E-01 6€.80E-02 4  59E-02
U-235 4.70E-02 4.68E-02 8.01E-02
TH-231 Not Detected @ --------- 5.14E+00
PA-231 Not Detected  ---wv-=--- S.07E-01
TH-227 Not Detected  -----c---- 2.10E-01
RA-223 Not Detected @ --------- S.15E-02
RN-219 Not Detected @ --------- 2.65E-01
PB-211 Not Detected W --------- 5.95E-01
TL-207 Not Detected @ --------- 9.55E+00
AM-241 Not Detected  --------- 1.04E-01
PU-239 Not Detected @ --------- 2.24E+02
NE-237 Not Detected - --------- 1.38E-01
PA-233 Not Detected @ --------- 3.87E-02
TH-229 Not Detected  --------- 1.22E-01



[(Summary Report] - Sample ID: 70157631
Mmiclide Activity 2-sigma MDA
ime (pCi/gram) Error (pCi/gram)
aG-108m Not Detected @ --------- 2.75E-02
AG-11i0m Not Detected @ --------- 2:12E-02
BA-133 Not Detected @ --------- 3.57E-02
BE-7 Not Detected @ -~-=------ 1.71E-01
CD-109 Not Detected  --------- 5.65E-01
CD-115 Not Detected @ --------- 7.71E-02
CE-139 Not Detected  --------- 1.75E-02
CE-141 Not Detected @ -------=-- 2.94E-02
CE-144 S o5E8a EW PR 7.39E-02 AT -
CO-56 Not Detected @ --------- 2.35E-02
Co-57 Not Detected @ --------- 1.57E-02
CO-58 Not Detected @ -~c------- 2.43E-02
C0-60 Not Detected @ --------- 2.854E-02
CR-51 Not Detected @ --------- 1.64E-01
C8-134 Not Detected @ --------- 4.09E-02
CS-137 Not Detected @ --------- 2.47E-02
EU-152 Not Detected @ --------- 4 .71E-02
EU-154 Not Detected @ -~c------- 1.26E-01
EU-185%58 Not Detected @ --------- 7.29E-02
FE-G59 Not Detected  --------- 5.06E-02
GD-153 Not Detected @ --------- 5.02E-02
HG-203 Not Detected @ --------- 2.03E-02
I-131 Not Detected @ ---«----- 2.36E-02
IR-192 Not Detected R 1.89E-02
X-40 5.61E+00 1.02E+00 1.88E-01
MN-52 Not Detected @ --------- 2.B2E-02
-84 Not Detected @ --------- 2.46E-02
MmJ-98 Not Detected @ --------- 2.70E-01
Na-22 Not Detected @ -------.- 2.78E-02
NA-24 Not Detected @ --------- 2.19E-01
NB-85 Not Detected @ --------- 1.42E-01
ND-147 Not Detected @ --------- 1.53E-01
NI-57 Not Detected W --c------- 1.02E-01
PB-210 9.54E-01 1.14E+00 2.03E+00
RU-103 Not Detected @ ------_-.. 2.10E-02
RU-106 Not Detected @ --------- 2.06E-01
SB-122 Not Detected @ --------- 4_14E-02
SB-124 Not Detected @ --------. 2.21E-02
SB-125 Not Detected W ---n--o-. 5.57E-02
SN-113 Not Detected @ --c-o-----.- 2.65E-02
SR-85 Not Detected W --------_ 2.35E-02
TA-182 Not Detected @ -------_-- 1.20E-01
TA-183 Not Detected W -------.. 1.16E-01
TC-99m Not Detected W ------.-.-. 4 _36E+00
TL-201 Not Detected @ -------... 9.15E-02
XE-133 Not Detected @ --------- 1.08E-01
Y-88 Not Detected W ------___ 1.958-02
ZN-65 Not Detected W ------__.. 8.34E-02
ZR-95 Not Detected @ -------.-_ 3.94E-02
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¢ Sandia National Laboratories *
¥ Radiation Protection Sample Diagnostics Program (881 Laboratory] *
¢ 9-10-97 4:36:13 PM *
: dhkhkkhkkhkkkhkhkhkhhkhhkhkhhkddk Rk rdhkhrr bbbkt hhkddbhbdhdkthhbkhkhkbhkkdkdkhkrdhkkdrrhhkhd
k *
r Analyzed by: S g /}’/5’7 " Reviewed by:¥ QJ qu:—; *
kkkikkhkkhkhkkhkkkkkkkkk khkkkkhkRhhkhkdhkdkhkkhkkhdkdhhkhkkithkkhrwikthhkhkhkhkik kk vk ke ok ke kk ok ok k
Justomer : M.MITCHELL/MAC (6685/SMO)

Customer Sample ID : 034172-003

Lab Sample ID : 70157632

MARINELLI SOLID SAMPLE
942.000 gram

Sample Description
Sample Quantity
Sample Date/Time 9-08-87 4:00:00 PM
Acquire Start Date/Time 9-10-87 2:53:01 PM
Detector Name : LABQ3

Elapsed Live/Real Time : 6000 / 6002 seconds

e 0 1 we

Comments:
22 23 2222 AR RS R AR A A SR A R TR A RS LR R SRR SRS A AL L LR R R R R A A AL E XSS A A L R E E R E T L L B e X

Nuclide Activity 2-sigma MDA
Name {pCi/gram) Error (pCi/gram)
U-238 8.43E-01 5.66E-01 7.79E-01
TH-234 1.00E+00 2.86E-01 3.07E-01
RA-226 1.79E+00 8.05E-01 3.84E-01
PR-214 7.04E-01 1.31E-01 3.57E-02
BI-214 6.80E-01 1.40E-01 3.71E-02
TH-232 2.73E-01 1.53E-01 1.01E-01
-228 3.44E-01 2.29E-01 1.13E-01
al-228 Not Detected @ --------- 1.32E-01
TH-228 2.41E-01 3.46E-01 3.09E-01
RA-224 2.38E-01 1.68E-01 5.35E-02
PE-212 2.58E-01 4 96E-02 2.76E-02
BI-212 2.99E-01 1.95E-01 2.11E-01
TL-208 2.22E-01 8.08E-02 5.11E-02
U-235 Not Detected @ -----=---- 1.37E-01
TH-231 Not Detected @ --v------- 5.40E+00
PA-231 Not Detected @ --------- 9.42E-01
TH-227 Not Detected R 2.16E-01
RA-223 Not Detected @ --------- S.66E-02
RN-219 Not Detected @ --------- 2.89E-01
PR-211 Not Detected @ --------- 6.63E-01
TL-207 Not Detected @ --------- 1.09E+01
AM-241 Not Detected @ --------- 1.08E-01
PU-239 Not Detected - --------- . 2 .40E+02 .4/
NP-237 208563 O—GRE—02 1.39E-01 UWJM % ‘/s,
PA-233 Not Detected @ --------- 4 .11E-02

TH-228 Not Detected  --------- 1.31E-01



[Summary Report] - Sample ID: 70157632
“iclide Activity 2-sigma MDA
Jame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ --------- 2.72E-02
AG-110m Not Detected @ --------- 3.18E-02
BA-133 Not Detected W -----=---- 3.87E-02
RE-7 Not Detected @ --------- 1.89E-01
CD-109% Not Detected @ --------- 6.04E-01
CDh-11% Not Detected @ --------- 7.80E-02
CE-139 Not Detected @ --------- 1.56E-02
CE-141 Not Detected @ --------- 3.06E-02
CE-144 Not Detected  -~-«-we--- 1.35E-01
0-56 Not Detected W ~«--w---- 2.31E-02
0-57 Not Detected ---+----- 1.73E-02
CO-58 Not Detected @ --------- 2.50E-02
C0O-60 Not Detected @ --------- 2.57E-02
CR-51 Not Detected @ --------- 1.82E-01
C5-134 Not Detected  --------- 4 .41E-02
C8-137 6.69E-02 2.76E-02 1.51E-02
EU-152 Not Detected @ --------- 5.17E-02
EU-154 Not Detected @ --------- 1.26E-01
EU-155 Not Detected @ --------- 7.44E-02
FE-59 Not Detected  --------- 5.15E-02
GD-153 Not Detected @ --------- 5.30E-02
HG-203 Not Detected @ ----=---- 2.07E-02
I-131 Not Detected @ --------- 2.35E-02
IR-192 Not Detected @ ---+----- 2.00E-02
K-40 5.14E+00 1.01E+0Q0C 2.46E-01
~N-52 Not Detected @ --------- 3.08E-02
d-54 Not Detected  --------- 2.57E-02
MO-99 Not Detected @ --------- 2.93E-01
NA-22 Not Detected @ ----wcao--- 2.87E-02
NA-24 Not Detected @ ----c-c--a- 2.39E-01
NB-95 Not Detected @ --------- 1.44E-01
ND-147 Not Detected @ --------- 1.65E-01
NI-57 Not Detected @ --------- 1.078-01
PB-210 Not Detected @ --------- 3.18E+00
RU-103 Not Detected @ --------- 2.16E-02
RU-106 Not Detected @ --------- 2.23E-01
SB-122 Not Detected W -=----cw--- 4 _G50E-02
SB-124 Not Detected @ -=-------- 2.20E-02
SB-125 Not Detected @ --------- 6.14FE-02
SN-113 Not Detected @ ---=------ 2.78E-02
SR-85 Not Detected  --------- 2.59E-02
TA-182 Not Detected @ --------- 1.32E-01
TA-183 Not Detected @ --------- 1.20E-01
TC-99m Not Detected @ -----u--. 3.71E+00
TL-201 Not Detected @ --v------ 9.52E-02
XE-133 Not Detected @ --------- 1.09E-01
Y-88 Not Detected @ --------- 2.34E-02
ZN-65 Not Detected @ --------- 8.94E-02
ZR-95 Not Detected  --------- 3.97E-02
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* Analyzed by:
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Customer

******94

Customer Sample ID
Lab Sample ID

Samplé Description

Sample Quantity

Sample Date/Time

Aqquire Start Date/Time :

Detector Name
Elapsed Live/Real Time

Comments:

e

6000 /

Reviewed by:

khkkkhhkhkhkkhkddkkhkkhkdhthhdk

: M.MITCHELL/MAC (6685/SMO)
034174-003
70157633

: MARINELLI SOLID SAMPLE
: 1013.000
9-08-27
9-10-97
LABO3

4:03:00 PM
1:06:33 PM

6002 seconds
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Nuclide
Name

Activity
(pCi/gram)

Not

Not

Detected
9.53E-01
1.58E+00
7.08E-01

6.71E-01

1.65E-01
2.16E-01
Detected
1.3%E-01
2.24E-01
2.15E-01
Detected
1.97E-01

QT

2-sigma
Exrror

MDA

(pCi/gram)

5.78E-01
2.91E-01
3.42E-Q1
3.25E-02
3.23E-02

8.50E-02
1.01E-01
1.18E-01
2.05E-01
6.08E-02
2.71E-02
2.25E-01
4.95E-02

Not
Not
Not
Not
Not
Not
Not

Not
Not
Not
Not
Not

-~ AT L

Detected
Detected
Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
Detected

1.33E-01
5.13E+00
9.10E-01
1.96E-01
8.89E-02
2.67E-01
5.79E-01
9.53E+Q0

1.00E-01
2.25E+02
1.44E-01
3.91E-02

1.32E-01

s /57



[Summary Report] - Sample ID: : 70157633

Nuclide Activity 2-sigma MDA
Tame (pCi/gram) Error {pCi/gram)
AG-108m Not Detected @ --------- 2.58E-02
AG-110m Not Detected @ --------- 2.76E-02
BA-133 Not Detected @ ----=----- 3.20E-02
BE-7 Not Detected  ----+----- 1.79E-01
CD-109 Not Detected @ -----=---- 5.71E-01
CD-115 Not Detected @ -~-------- 6.99E-02
CE-139 Not Detected @ --------- 1.82E-02
CE-141 Not Detected @ --------- 3.01E-02
CE-144 Not Detected @ ---=------ 1.26E-01
CO-56 Not Detected @ --------- 2.27E-02
Q0-57 Not Detected @ --------- 1.59E-02
CO-58 Not Detected @ --------- 2.38E-02
CO-60 Not Detected @ --------- 2.39E-02
CR-51 Not Detected @ --------- 1.67E-01
CS-134 Not Detected @ --------- 4 .13E-02
CS-137 4 ,.70E-02 1.92E-02 1.61E-02
EU-152 Not Detected @ --------- 4 _.76E-02
EU-154 Not Detected @ --------- 1.20E-01
EU-155 Not Detected @ --------- 7.20E-02
FE-59 Not Detected @ --------- 4.985E-02
GD-153 Not Detected @ ---c----- 5.26E-02
HG-203 Not Detected @ --------- 2.00E-02
I-131 Not Detected  --------- 2.41E-02
IR-182 Not Detected @ --------- 1.85E-02
K-40 4.43E+00 9.16E-01 2.20E-01
MN-52 Not Detected @ --------- 2.78E-02
N-54 Not Detected @ --------- 2.35E-02
2-989 Not Detected @ --------- 2.61E-01
NAa-22 Not Detected @ ----c----- 2.73E-02
NA-24 Not Detected W --------- 1.88E-01
NB-95 Not Detected  --------- 1.28E-01
ND-147 Not Detected @ --------- 1.56E-01
NI-57 Not Detected  --------- 9.02E-02
PE-210 Not Detected @ --------- 3.04E+00
RU-103 Not Detected @ --------- 1.96E-02
RU-106 Not Detected @ --------- 2.03E-01
SB-122 Not Detected @ --------- 4.148-02
SB-124 Not Detected @ --------- 2.07E-02
SB-125 Not Detected @ --------. 5.68BE-02
SN-113 Not Detected W --------- 2.56E-02
SR-858 Not Detected @ --------- 2.54E-02
TA-182 Not Detected @ --~------- 1.25E-01
TA-183 Not Detected @ ---cenw-- 1.09E-01
TC-99m Not Detected @ --------- 2.79E+00
TL-201 Not Detected @ --------- 8.63E-02
XE-133 Not Detected @ -----cow--- 1.01E-01
Y-88 Not Detected @ --------- 2.03E-02
ZN-65 Not Detected ™ --------- 8.36E-02
ZR-95 Not Detected @ «-------- 3.99E-02
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¢ Analyzed by:

chkkkdhkkhkkhkhkkkhkkkhkkkkk

—ustomer

Justomer Sample ID
&b Sample iD

**'k*j [J

70157634

:ample Description
Jample Quantity
3ample Date/Time

\ ire Start Date/Time :

878.000

9-08-97
9-10-97

detector Name
ilapsed Live/Real Time

Zomments:

LABO3

6000 /

Reviewed by:

********************** kkkkhkkkdthhrtrtrvrkdhtdkhd
M.MITCHELL/MAC (6685/SMO)
034149-003

: MARINELLI SCLID SAMPLE
: gram

4:20:00 PM
11:09:50 AM

6003 seconds
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*
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Nuclide Act1v1ty 2-sigma MDA

Name (pCi/gram) Error (pCi/gram)
U-238 6£.36E-01 5.64E-01 8.48E-01
TH-234 1.08E+00 4.51FE-01 3.52E-01
RA-226 1.53E+00 7.54E-01 4 .73E-01
PR-214 7.23E-01 1.51E-01 4,.07E-02
BI-214 6.20E-01 1.212E-01 4.37E-02
—T-232 5.62E-01 2.94E-01 1.49E-01

228 5.81E-01 2.16E-01 1.46E-01
AC-228 5.90E-01 1.66E-01 8.42E-02
TH-228 7.02E-01 3.25E-01 3.73E-01
RA-224 6.89E-01 2.74E-01 6.30E-02
PB-212 6.16E-01 9.27E-02 3.40E-02
BI-212 6.45E-01 1.22E+00 2.91E-01
TL-208 5.28E-01 6.70E-01 &€.33E-02

r/‘.
U-235 Not Detected  --------- 1.65E-01 Aﬂ
TH- 231 1 455100 2235460 5.63E+ooﬁﬁJr"2£;A”/
BPA-231 Not Detected ---=------ 1.13E+00
TH-227 Not Detected @ --------- 3.07E-01
RA-223 Not Detected @ --------- 1.16E-01
RN-219 Not Detected @ --------- 3.30E-01
PB-211 Not Detected @ --------- 7.78E-01
TL-207 Not Detected  --------- 1.29E+01
AM-241 Not Detected @ --------- . 1.30E-01
PU-239 Not Detected @ --------- 2.96E+02
NP-237 A3l B3 I F 1.68E- 01ﬁ/JT1¥Q3£;2:/
PA-233 Not Detected  --------- 4 .88E-02
Not Detected @ -«-------- 1.61E-01

2
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(Summary Report] - Sample ID: 70157634
*iclide Activity 2-sigma MDA
.ame (pCi/gram) Error (pCi/gram)
AG-108m Not Detected @ ---c----- 3.81E-0Q2
AG-110m Not Detected @ --------- -2,78E-02
BA-133 Not Detected ---wce---- 4 .38E-02
BE-7 Not Detected @ --------- 2.23E-01
CDh-109 Not Detected @ --------- 7.35E-01
CD-115 Not Detected @ --=~------ 9.76E-02
CE-139 Not Detected @ -----w--- 2.19E-02
CE-141 Not Detected @ --------- 3.73E-02
CE-144 Not Detected @ --------- 1.62E-01
0-56 Not Detected @ ---cew--- 2.94E-02
0-57 Not Detected @ --------- 2.01E-02
C0O-58 Not Detected @ --------- 3.06E-02
C0-60 Not Detected @ ---e----- 3.36E-02
CR-51 Not Detected @ --------- 2.17E-01
CS-134 Not Detected @ --------- 4 . 51E-02
C5-137 Not Detected @ --------- 2.92E-02
EU-152 Not Detected @ --w--c---- 6.01E-02
EU-154 Not Detected @ --------- 1.75E-01
EU-155 Not Detected @ -~---c----- 9.26E-02
FE-59 Not Detected @ -----w-o-o- 6.66E-02
GD-153 Not Detected @ --------- 6.59E-02
HG-203 Not Detected  -----d--- 2.53E-02
I-131 Not Detected @ ----u---- 2.91E-02
IR-192 Not Detected @ --------- 2.41E-02
K-40 1.14E+01 1.85E+00 2.6%E-01
T™N-52 Not Detected @ c-w--c---- 3,69E-02
i-54 Not Detected @ --------- 2.99E-02
MO-99 Not Detected @ --------- 3.68E-01
NA-22 Not Detected @ --------- 4,04E-02
NA-24 Not Detected @ --------- 2.20E-01
NB-95-< PO R—ER I—o-cH—a2
ND-147 Not Detected @ ---co---- 1.96E-01
NI-57 Not Detected @ --------- 1.04E-01
PB-210 Not Detected = --------- 3.76E+00
RU-103 Not Detected @ --------- 2.58E-02
RU-106 Not Detected @ --------- 2.72E-01
SB-122 Not Detected - . --------- 5.25E-02
SB-124 Not Detected @ -----+---- 2.72E-02
SB-125 Not Detected  -----c--- 6.98E-02
EN-113 Not Detected @ --------- 3.30E-02
SR-85 Not Detected @ --------- 3.34E-02
TA-182 Not Detected @ --------. 1.53E-0Q1
TA-183 Not Detected W --------- 1.40E-01
TC-99m Not Detected @ --------- 2.80E+00 -
TL-201 Not Detected @ ---w----- 1.13E-01
XE-133 Not Detected @ ---cao---- 1.25E-01
Y-88 Not Detected @ --------- 2.66E-02
ZN-65 Not Detected @ --------- 1.05E-01
ZR-95 Not Detected @ --------. 5.23E-Q2

2 oan- 05 T DTN ?5/”—/77
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
9-11-97 7:41:08 BM *
khkkkkhkkhkhkhkhkdhhkhkbdkdhhrerrkhhdrrkddhkhkdthdrhdhkthhkdhdhrhdhddhbdbhdkhdkbdkhkkbhkddhhdkk
B *
Analyzed by: ' VA /J’/ﬂ? " Reviewed by: q L[bJCL‘;] *
kkkkkkhkkkkkkkkkk khkkkkHEkkhkhkdkkhkhkdkhkdbhkhkhhkkhhkhrhrhk % % dektk ok ¥k khkkkdkkkkkik
‘ustomer : M_MITCHELL/MAC (6685/SMO)
‘ustomer Sample ID : LAB CONTROL SAMPLE USING CGl34
ab Sample ID : 70157635 N
;ample Description : MIXED GAMMA STANDARD CG134
;ample Quantity : 1.000 Each
jample Date/Time : 11-01-90 12:00:00 PM
wcquire Start Date/Time : 9-11-97 7:28:50 PM
)@tector Name : LABO3
ilapsed Live/Real Time : 600 / 607 seconds
lomments:

rhkkkhhkhbdkddkhkd kb hkkhkdkhhkdhhkdkdhhbdhkhrdkkkrdhd bt dkdddhhkrhkdddrhrdddddhhdddkddddhhbhdx

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected - --------- 7.02E+03
TH-234 Not Detected @ --------- 2.90E+03
RA-226 Not Detected @ @ ~----~--=-- 6.20E+03
PB-214 Not Detected @ --------- 8.06E+02
BRI-214 Not Detected @ --------- 7.57E+02
m™H-232 Not Detected @ -=-------- 2.36E+03
1-228 Not Detected @ --------- 3.27E+03
aAC-228 Not Detected @ r-v-n-=-=- 1.84E+03
TH-228 Not Detected @ ~--------- 8.94E+04
RA-224 Not Detected @ ---=------ 3.64E+03
PB-212 Not Detected @ --------- 6.07E+03
BI-212 Not Detected  --------- 6.36E+04
TL-208 Not Detected @ ----=----- 1.24E+04
U-235 Not Detected @ --------- 1.44E+03
TH-231 Not Detected @ --------- 4.40E+04
PA-231 Not Detected @ -+-=--ea-- 1.51E+04
TH-227 Not Detected @ ----=----- 2.43E+03
RA-223 Not Detected @ --------- 1.00E+26
RN-219 Not Detected  --------- 6.38E+03
PB-211 Not Detected  --------- 1.44E+04
TL-207 Not Detected  «-wcw----- 2.62E+05
AM-241 8.82E+04 1.48E+04 1.23E+03
PU-239 Not Detected W --------- : 2.44E+06
NP-237 Not Detected  ----wcwuao- 1.51E+03
PA-233 Not Detected @ -~-------- 6.78E+02

TH-229 Not Detected ™ -~-------- 1.30E+03



[Summary Report] - Sample ID: 70157635
*m1iclide Activity 2-sigma MDA
iame (pCi/Each) Error (pCi/Each)
AG-108m Not Detected @ --------- 3.98E+02
AG-110m Not Detected @ --------- 2.04E+06
BA-133 Not Detected W -----wu-- 7.87E+02
BE-7 Not Detected v -------- 5.68E+17
CD-108 3.80E+05 1.62E+05 1.64E+05
CDh-115 Not Detected @ --------- 1.00E+26
CE-139% Not Detected @ --------- 6.39E+07
CE-141 Not Detected @ --------- 1.00E+26
CE-144 Not Detected @ --------- 6.26E+05
0-56 Not Detected @ --------- 2.77E+12
0-57 Not Detected @ -w------- 1.06E+05
CO-58 Not Detected @ --------- 1.79E+13
CO-60 8.10E+04 1.14E+04 4,78E+02
CR-51 Not Detected @ -------a- 1.00E+26
CS-134 Not Detected @ --------- 3.35E+03
Cs8-137 7.14E+404 8 .55E+03 3.37E+02
EU-152 Not Detected  --------- 7.57E+0Q2
EU-154 Not Detected @ --------- 3.08E+03
EU-155 Not Detected W ---wcw-o--- 2.11E+03
FE-59 Not Detected @ -----e---- 8.81E+19
GD-153 Not Detected @ --------- 6£§.88E+05
HG-203 Not Detected @ --------- 4,72E+18
I-131 Not Detected @ --------- 1.00E+26
IR-182 Not Detected @ --------- 5.30E+12
XK-40 Not Detected @ --------- 1.86E+03
“™N-52 Not Detected @ --------- 1.00E+26
J-54 Not Detected  --------- 1.17E+Q5
MO-89 Not Detected  --------- 1.00E+26
NA-22 Not Detected  --------- 1.54E+03
NA-24 Not Detected @ --------- 1.00E+26
NB-285 Hot Detected W ~---c---- 1.00E+26
ND-147 Not Detected  --------- 1.00E+26
NI-57 Not Detected @ --------- 1.00E+26
PB-210 Not Detected @ ---c------ 4 .53E404
RU-103 Not Detected @ --------- 6£.67E+21
RU-106 Not Detected @ --------- 3.98E+05
SB-122 Not Detected @ --------- 1.00E+26
SB-124 Not Detected @ --------- 1.10E+15
SB-125 Not Detected @ --------- 7.10E+03
SN-113 Not Detected @ --------- 1.76E+09
SR-85 Not Detected @ --------- 1.74E+14
TA-182 Not Detected @ --------- 5.34E+09
TA-183 Not Detected @ --------- 1.00E+26
TC-9%m Not Detected @ --------- 1.00E+26
TL-201 Not Detected @ -----=---- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected @ --------- 2.32E+09
ZN-865 Not Detected @ --------- 1.34E+06
ZR-85 Not Detected @ --------- 4 08E+14
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* Sandia National Laboratories %*
* Radiation Protection Sample Diagnostics Program *
r Quality Assurance Report *

chkkkkkkkhkhkdhkk kb kA kb kkkkhkhhkkh kA bk Rk k kb khk ko kkkhkdhkk bk hkkhhkhkdhhkdthhdhxwx

Report Date : 9-11-97 7:41:48 PM
QA File : C:\GENIEPC\CAMFILES\LCS3.QAF
Analyst : FCD e .
Sample ID : 70157635
Sample Quantity : 1.00 Each
Sample Date : 11-01-90 12:00:00 PM
Measurement Date : 9-11-97 7:28:50 PM
Elapsed Live Time : 600 seconds
Elapsed Real Time : 607 seconds
Parameter Mean 1S Error New Value < LU : SD : UD : BS :
AM-241 Activity 8.705E-02 2.117E-03 8.824E-02 <« : : : >
C8-137 Activity 6.802E-02 1.705E-03 7.138E-02 « : : >
CO-60 Activity 7.788E-02 2.708E-03 8.065E-02 <« : : >
&F' 1
71
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: ,(’:;;Z' §7¢fj/;?
4
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
9-12-97 7:18:35 BM *
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T . . *
< Analyzed by: ?//_r:/f’“? Reviewed by: ljk lq > *
thkkkhkRFT ATk ATkt ihk (EE S ST XL LS LEEER S L LA S EELELE S S &5 4 & X% 0 8+ * kkkkkkkkkkkx

~ustomer : M.MITCHELL/MAC (6685/SMO)
—ustomer Sample I : LAB CONTROL SAMPLE USING CGi34
sab Sample ID : 70157636

sample Description MIXED GAMMA STANDARD CG134

sample Quantity : 1.000 Each

sample Date/Time : 11-01-90 12:00:00 PM
Agquire Start Date/Time : 9-12-97 7:06:31 AM
J>étector Name LARO2

ilapsed Live/Real Time 600 / 605 seconds

~
comments:
chkkkkkkkbrkhkhkhkhkhhkhkhbkdbhbkdbbbhkdkbdkddhkhhkdkdhkdhddhdkddhdkddhkddadrhdrhdrrddrrhrdhdtbixy

Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected @ --------- 2.11E+04
TH-234 Not Detected @ --------- 4,76E+03
RA-226 Not Detected  --------- 6.43E+03
PB-214 Not Detected @ ------+--- 7.21E+02
BI-214 Not Detected - --------- 6.55E+02
4-232 Not Detected @ --------- 2.31E+03
1-228 Not Detected @ --------- 2.69E+03
AC-228 Not Detected  --------- 1.60E+03
TH-228 Not Detected  --------- 8§.42E+04
RA-224 Not Detected @ --------- 2.48E+03
PB-212 Not Detected @ --------- 6.33E+03
BI-212 Not Detected @ --------- 5.27E+04
TL-208 Not Detected @ --------- 1.15E4+04
U-235 Not Detected W --------- 1.81E+03
TH-231 Not Detected @ ----=----- 8.43E+04
PA-231 Not Detected @ --------- 1.50E+04
TH-227 Not Detected @ ----=----- 2.52E+03
RA-223 Not Detected  --------- 1.00E+26
RN-219 Not Detected @ ----=----- 5.77E+03
PB-211 Not Detected @ --------- 1.31E+04
TL-207 Not Detected  --------- 2.23E+05
AM-241 7.80E+04 1.3%9E+04 3.17E+03
PU-239 Not Detected @ --------- 3.33E+06
NP-237 Not Detected @ --------- 2.4%E+03
PA-233 Not Detected  --------- 6.34E+02
TH-229 Not Detected @ --------- 1.79E+03



[Summary Report] - Sample ID: : 70157636

“ficlide Activity 2-sigma MDA
ame (pCi/Each) Error (pCi/Each)
AG-108m Not Detected - --------- 3.36E+02
AG-110m Not Detected @ --------- 1.75E+06
BA-133 Not Detected @ --------- 7.02E+02
BE-7 Not Detected @ -+--w--c--- 5.11E+17
CD-109 3.59E+05 3.32E+05 2.90E+05
CD-115 Not Detected @ --------- 1.00E+26
CE-139 Not Detected @ --------- 7.15E+07
CE-141 Not Detected @ --------- 1.00E4+26
CE-144 Not Detected @ --------- 8.23E+05
C0O-56 Not Detected @ --------- 2.31E+12
30-57 Not Detected  =--------- 1.38E+05
CO-58 Not Detected  --------- 1.60E+13
CO-60 8.02E+04 1.08E+04 4.03E+02
CR-51 Not Detected @ --------- 1.00E+26
CS-134 Nect Detected  --------- 2.95E+03
CS-137 7.10E+04 9.45E+03 2.54E+02
EU-152 Not Detected - --------- 9.90E+02
EU-154 Not Detected @ --------- 2.60E+403
EU-155 Not Detected @ --------- 3.01E+403
FE-59 Not Detected @ --------- 7.68E+19
GD-153 Not Detected @ --------- 9.91E+05
HG-203 Not Detected  --------- 4.78E+18
I-131 Not Detected @ -~-------- 1.00E+26
IR-182 Not Detected @ --------- 4.93E+12
K-40 Not Detected @ --------- 1.70E+03
"N-52 Not Detected @ --------- 1.00E+26
i-54 Not Detected W --------- 1.01E+05
MO-99 Not Detected @ -------=-- 1.00E+26
NA-22 Not Detected W ---w----- 1.35E+03
NA-24 Not Detected @ --------- 1.00E+26
NB-95 Not Detected @ --------- 1.00E+26
ND-147 Not Detected W ---c------ 1.00E+26
NI-57 Not Detected @ --------- 1.00E+26
PB-210 Not Detected @ --------- 2.69E+05
RU-103 Not Detected @ ~-------- 6.23E+21
RU-106 Not Detected @ --------- 3.40E+05
SB-122 Not Detected @ --------- 1.00E+26
SB-124 Not Detected @ --------- 1.01E+15
SB-125 Not Detected @ -~-------- 6.31E+03
SN-113 Not Detected W --------- 1.63E+09
SR-8% Not Detected W --------- 1.65E+14
TA-182 Not Detected @ --------- 4 . 43E+09
TA-183 Neot Detected @ --------- 1.00E+26
TC-2Sm Not Detected @ --------- 1.00E+26
TL-201 Not Detected @ --------- 1.00E+26
XE-133 Not Detected @ --------- 1.00E+26
Y-88 Not Detected @ --------- 1.90E+09
ZN-65 Not Detected @ --------- 1.12E+06
ZR-95 Not Detected = --------- 3.57E+14
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Sandia National Laboratories
* Radiation Protection Sample Diagnostics Program

Quality Assurance Report
x"x***t*******************************************************************

*

Report Date

QA File

Analyst

Sample ID

Sample Quantity
Sample Date
Measurement Date
Efapsed Live Time
Elapsed Real Time

Parameter

AM-241 Activity
CS-137 Activity

CO-60 Activity

Flags Key: LU =
8D =
U‘D:
BS =

9-.12-97 7:19:12 AM

e 2

: GLS
: 70157636
1.00 Each
11-01-%0 12:00:00 PM
9-12-97 7:06:31 AM
600 seconds
605 seconds

LY I T Y BT Y

Mean 1S Error

8.503E-02 3.997E-03
6.978E-02 1.925E-03

7.744E-02 2.055E-03

Boundary Test

Sample Driven N-Sigma Test
User Driven N-Sigma Test
Measurement Bias Test

C:\GENIEPC\CAMFILES\LCS2.QAF

New Value

7.803E-02 <«
7.09BE-02 <

B8.024E-02 <

(b = BAbove

(In = Investigate, Ac
(In = Investigate, Ac
(In = Investigate, Ac

Reviewed by: Ci;;;;glﬂ 7V;fj 97

B L

*
*
*
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ANALYSIS REQUEST AND CHAIN OF CUSTODY

PAGE I OF l

Turnaround Time [ Normat X{Rush  Required Report Date

aCints, 1AW

*This AR-CoL 06153 Wil release.

Internal Lab ; . e T o ;
-y A P T R e oo
e zenc gy BN No. Er e 128 Von (CROPROPE) AR/coc-| 06953 |
Dept. No./Mail Stop:  (G(DEY /e ] 148, Date Samples Shipped: c? I l[! qn Contraxt Ho.: -NA-——I Parameter & Method Requested l
Project/Task Manager: ke ”hr&.hcll Carrier/Waybill No.: e Case No.: @i_ 2 0
Project Name: V26 Ml Lab Contact: P2y nind Lummtgu‘_z, SMO Aulhmizatiqn&_ﬂé,k !
Record Center Code:  Ei2 /1222 /12E/ 00T Lab Destination: [2-F<10 Bl 8810 Bill to; Sandia Nationial Laboratorles
Logbook Ref No:  121€ = Q12 SMO Contact/Phone: Yum 16:,<_un| /&-14 A Supplier Services Depertment \i
P.0. Box 5800 MS 0154 &!;,
Service Order No.:. (_F - (')4(.'3?) Send Report to SMO fﬂm T(u S % 1*, Albuquerque, NM 87785-0164 0
Location I Tech Area bla . Reference LOV (available at SMO) Y
< | o
- pltl2 Container £ 1N
Building WA Room _N,Ek»_«__ T =18 PRI £
ER Sample ID or 5, -g- @ Date/Time |Sample Preser- %E’E %“’ e Lab
Sample No. - Fracion | gample Location Detail |& & | & | Collected | Mauix | TYP® Volumd opve |22 81 & 51\ Sample
: _ L [ —ol-o5e [, 0 Tlo-i1 . — 7
olzlal2|1 7] 7o lo| 2 [SEETEVONO™ |96 g1 i, o) | P | o) C |2 |X
] R . 1a.a
ol 2A12[1 18] olel2 e ie-EB- 62 — e %-10 l‘ll'§45 Dlw{ P [5ooml] — & |ER
RMMA [(ves [INo  Ref. No. Sample Tracking 7M7 . ... |Special Instructions/QC Requirements ebns:tl;lal St
- Date Entered d/yy) ‘  Plezse send Ao tesath £ M ke onditions o
Sample Disposal [ return to Client [ Disposal by lab| Epteredhy:' - o g‘,”!. h:ﬁ‘.nd fedl vesath o Mike Reoelp!
o et

Sample }MName . Slunature — Init | Company/Crganization/Phone; ?_%»EOJ:: G154 10 OFF STE
Team Coneclin Cneryzlon { ﬁn(;g;\l a2 el [l D’IDIT] VA AV A Bty )2 O2421] ~0a2 12 P COMPoTE OF
Members (altP‘J::"'.“s’\)mn'mn,h Jz’ur’/. A SRR N JF L) D Ve g Geoprobe heles O, 02 03 p4 0%
e -

1. Rehnqunshed b ﬁ}— ”, LQ Org CCL) ‘ Dateuc.i “ 17 Time [ishn, 4, Relinﬂytshed by ] o O{g ..,___A..N-,,“_,._[i?ff o _Tl_r_n_e.__ )
1. Received by JQ‘*‘ L,_ ~ 0rg- Sjizp W 72} Date 7 N/t/’) Time 1 ,_}/j 4. Received by Org Date. Time
2 Reinquished b\ o Wy o s ). Do i parime [ ) <] 5 Retnquisned by G ome  Tme
2. Received by :EL i, f Date g i ; Time \:, v 5 Recelved by Org Date Time

- - I P PN g . s R L e e e e o e e = e L mmm a4 m
o Renaushed by = 2 Lt 9'9 IORISTT B Time oy § 3| & Relinauished by B
3. Hecelved by i\a‘\(—ﬁ\,m T QOrg. ¢ ?'”/ S E ; Date. f { ‘ ‘ iTime (’}ﬁ, Ly 6. Received by Org. Date Time
WHITE - To A apany Samples:.  BLUE- To Accompanv Sarhples YELLOW- S 3uspense Copy PINK- Field Copv



{ dia National Laboratories h o Sample Analysis Rec st Form
Radiation Protection Sample Diagnostics EE 12 Vem (écoprb]:;e) Page | of |

Shaded areas are for RPSD use onlv\

" To be completed by Customer

- Customer : ) m} - Hazards/Special Instructions:
Organization: ' _(at85/m= 142 | NEED 24 Houp.TuRN-R- Eanp

. Phone: ‘_784 -._2575
Date Resulls Needed: q-\2-%1
"Tnglspe:ct Isotopes; L
Case Number:

Prbject Location: Eoie 126 vwn| OF ‘?-OO‘HE?- 1 ]

THS SHEET |2 :ZEu-va TO BR-Coe B OpR5>

Customer Sample | Date/Time | Sample Requested Analysis [ RRSD::: 5S¢
Sample ID Type | Collected | Quantity | '
634201-003 | Soil q‘!°|§2 Yo0m| Gamma Spec.
034218-0c03 | DIW q'm_ﬁs:qs Sooml | Gamma Spec.. :
] il

Relinquished by YN\ .tix ‘S U Date j:i 1l Received by ‘ /
Relinquished by~~~ 2 — Date / / Z, $2 Received by AL Date _ <]l 2 SC&(\
Relinquished by / Date _ Received by Date

Received by Date

Relinquished by Date
- RISD 2.3
L ]
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Sandia National Laboratories *
Radiation Protection Sample Diagnostics Program [881 Laboratoryl *
9-11-97 7:13:19 PM *

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

*
ek -
******* ** ********************* * &k kkkkkkkkdx

: M.MITCHELL/McLAUGHLIN (6685/SMO)
034217-003
70159801

Analyzed by
***************
ustomer
ustomer Sample ID
ab Sample ID

jample Description

: MARINELLI SOLID SAMPLE R
jample Quantity .

837.000 gram

jample Date/Time 9-10-97 3:30:00 PM
wcquire Start Date/Time 9-11-97 5:25:13 PM
Jefector Name : LABO1

ilapsed Live/Real Time 6000 / 6002 seconds

A
Jomments:
TRk R EE Tk vk kA kAR A ATk kb khhkkdhk kv kv kbt kv dhhhkdhkdhkhkdrhdhbhkdrktrvrddttrttvhdxd

Nuclide Activity 2-sigma MDA
Name (pCi/gram) Error {(pCi/gram)
U-238 Not Detected  --------- 1.36E+00
TH-234 1.08E+00 3.95E-01 4 2BE-01
RA-226 Not Detected @ --------- 4.87E-01
PR-214 7.59E-01 3.60E-01 4.65E-02
BI-214 6.95E-01 1.34E-01 4.49E-02
TH-232 6.21E-01 3.21E-01 1.37E-01
™p-228 6.10E-01 2.14E-01 1.54E-01
-228 5.82E-01 1.77E-01 1.01E-01
1"H-228 6.01E-02 4,13E-02 4 34E-01
RA-224 5.66E-01 2.49E-01 8.50E-02
PB-212 5.72E-01 1.05E-01 3.35E-02
BI-212 8.01E-01 4 .80E-01 3.04E-01
TL-208 5.46E-01 2.45E-01 6.35E-02
U-235 9.22E-02 1.34E-01 1.89E-01
TH-231 Not Detected @ --------- 7.99E+00
PA-231 Not Detected @ --------- 1.26E+00
TH-227 Not Detected @ --------- 3.14E-0Q1
RA-223 Not Detected  --------- 1.33E-01
RN-219 Not Detected @ --------- 3.66E-01
PB-211 Not Detected @ ----vew-- 8.32E-01
TL-207 Not Detected @ ----va--- 1.28E+01
AM-241 Not Detected @ --------- 1.61E-01
PU-239 Not Detected @ --------- 3.10E+02
NE-237 Not Detected @ --------- 1.85E-01
PA-233 Noct Detected @ ~--------- 5.18E-02
TH-229 Not Detected @ --------- 1.78E-01



[Summary Report] - Sample ID: :+ 70155801
Nuclide Activity 2-sigma MDA
“ame {pCi/gram) Error - (pCi/gram)
AG-108m Not Detected @ --------- 4.00E-02
AG-110m Not Detected @ --------- 2.9BE-02
BA-133 Not Detected @ --------- 5.24E-02
BE-7 Not Detecteg --------- g.ggg—g%
BI-207 Not Detected @ ---w-awoa- . - /
CD-109 PRSI0 5 05B-01 5.27E-01Aﬂﬁr}4§Z;j§39
Ch-115 Not Detected ™ ----c---- 8.25E-02 o
CE-139 Not Detected  --------- 2.40E-02
CE-141 Not Detected  ---w----- 4.12E-02
Ck-144 Not Detected @ ----e----- 1.71E-01
-56 Not Detected W -----e--- 2.43E-02
CO-57 Not Detected @ --------- 2.23E-02
CO-58 Not Detected @ --------- 3.18E-02
CO-60 Not Detected @ -------=«_ 3.36E-02
CR-51 Not Detected @ --------- 2.07E-01
CS8-134 Not Detected ™ --------- 4 ,22E-02
C8-137 Not Detected @ --=------- 3.52E-Q2
EU-152 Not Detected @ ----c---- 6.72E-02
EU-154 Not Detected @ --------- 1.86E-01
EU-155 Not Detected @ ----c----- 9.94E-02
FE-58% Not Detected @ --v--c--n- 7.03E-02
GD-153 Not Detected @ --------. 7.10E-02
HG-203 Not Detected W ----c----- 2.85E-02
I-131 Not Detected W -wwe----- 2.94E-02
TR-192 Not Detected @ --c-c--o-- 2.31E-02
K-40 9.67E+00 1.61E+00 2.32E-01
"N-52 Not Detected Semme-ioa 3.32E-02
1-54 Not Detected W --------- 2.01E-02
MO-99 Not Detected W ---w----. 2.92E-01
NA-22 Not Detected @ ----c----. 4.09E-02
NA-24 Not Detected W --------- 1.09E-01
NBE-95 Neot Detected W --------- 1.64E-01
ND-147 Not Detected @ --------- 2.04E-01
NI-57 Not Detected @ --------- 8.28E-02
PB-210 Not Detected @ --------- 6.75E+00
RU-103 Not Detected W ------.-- 2.68E-02
RU-106 Not Detected @ --------. 2.55E-01
SB-122 Not Detected @ --------- 4.B6E-02
SB-124 Not Detected @ --------- 2.76E-02
SB-125 Not Detected @ --------- 8.21E-02
SN-113 Not Detected @ --------. 3.49E-02
SR-85 Not Detected W --------. 3.70E-02
TA-182 Not Detected - --------- 1.54E-01
TA-183 Not Detected @ ------.-- 1.58E-01
TC-99m Not Detected @ --------. 4,.32E-01
TL-201 Not Detected @ --------_ 1.22E-01
XE-133 Not Detected @ --------. 1.21E-01
Y-88 Not Detected @ --------_ 2.64E-02
ZN-65 Not Detected @ --------. 1.02E-01
ZR-95 Not Detected @ --------_

5.15E-02
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* Sandia National Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory] *
* 9-11-97 7:27:15 PM *

kdhkhkkkkkhkhkhkdkhkhkhkhkhhhhdrbhkrkbhhhdhkdhkhkdhdhdhhbrhrhbhkkhhdkkrdrrdrhddotbhkx

k] . *
Reviewed by W j / . %
***2542?422;*************** *****3 é% ;Z**********

* Analyzed by: .
kkkhkhkhkkhkkhkdhkdhdkhkkdhkhh

M.MITCHELL/McCLAUGHLIN (6685/SMO)
034218-003 .

Customer
Customer Sample I
70159802

Lab Sample ID

Sample Description

: WATER IN A MARINELLI
Sample Quantity :

500.000 mL

Sample Date/Time 9-10-97 3:45:00 BPM
Acquire Start Date/Time 9-11-97 3:22:56 PM
Defector Name _ LABO1
Elapsed Live/Real Time 6000 / 6001 seconds
Comments:
AR R R AR R R A R R 2R 2 e R R e R R AR R 2222 R 2 3 a2 R 2 22 a2 R R R R R B R B X Y R ks
Nuclide Activity 2-sigma MDA
Name (pCi/mL ) Error (pCi/mL )
U-238 Not Detected ---=----- 7.70E-01
TH-234 Not Detected @ --------- 2.58E-01
RA-226 1.16E-01 2.16E-01 3.56E-01
PB-214 Not Detected @ -----=---- 5.26E-02
BI-214 Not Detected  --------- 6.01E-02
TH-232 Not Detected @ --------- 1.47E-01
ma-228 Not Detected @ -----=--- 1.68E-01
.-228 Not Detected @ --------- 1.04E-0Q1
WYH-228 Not Detected - --------- 5.00E-01 .
RA-224 Not Detected @ --------- 1.71E-01- “
PB-212 1.41E-02 2.09E-02 3.40E-02
BI-212 Not Detected  --------- 4.21E-01
TL-208 Not Detected @ --------- 8.60E-02
U-2135 Not Detected  +~-------- 1.42E-01
TH-231 Not Detected @ --------- 4 _89E+00
PA-231 Not Detected @ --------- 1.13E+00
TH-227 Not Detected @ --------- 1.53E-01
RA-223 Not Detected @ --------- 7.77E-02
RN-219 Not Detectéd  --------- 2.87E-01
PB-211 Not Detected @ --------- 6.41E-01
TL-207 Not Detected @ --w-c-wc--- 1.06E+01
AM-241 Not Detected @ --------- S.41E-02
PU-239 Not Detected @ --------- 2.0BE+02
Np-237 Not Detected @ --------- 1.37E-01
PA-233 Not Detected @ ---=----=-- 4,51E-02
TH-229 Not Detected @ --------- 1.20E-01



[Summary Report]

Nuclide
“Tame

Activity
(pCi/mL, )

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
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
Detectsasd

- Sample ID:

R ™

-t m o ow -

- - e = e -

- - m - e---—

- e s =

- e e - .- -

-- e e = o= oaoa

70159802

3.04E-02
2.63E-02
3.34E-02
2.05E-01
2.17E-02
4.61E-01
4,92E-02
1.82E-02
3.10E-02
1.28E-01
3.58E-02
1.67E-02
2.47E-02
2.93E-02
1.81E-01
2.72E-02
2.98E-02
4.96E-02
1.43E-01
6.85E-02
4.72E-02
4.64E-02
2.23E-02
2.49E-02
2.03E-02
3.07E-01
2.83E-02
2.62E-02
2.72E-01
3.35E-02
7.85E-02
8.38E-02
1.77E-01
6.42E-02
3.66E+00
2.56E-02
2.34E-01
4.11E-02
2.73E-02
7.06E-02
2.99E-02
3.21E-02
8.60E- 02
S.13E-02
2.64E-01
7.19E-02
7.29E-02
3.22E-02
5.26E-02
4 .51E-02
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Sandia National Laboratories %*
Radiation Protection Sample Diagnostics Program [881 Laboratory] *
9-11-97 7:25:05 PM *

‘“**********************************************************************

*
. Reviewed by ‘>§g§/ e/hlz *
******[ﬁ*[ z;******************** &k Rk * 5121********

¢ Analyzed by

Etkkkkhkkkkhkkkkdkdht

ustomer M.MITCHELL/McLAUGHLIN (6685/SMO)
lugstomer Sample : LAB CONTROL SAMPLE USING CG134
Lab Sample ID : 70155803

3ample Descrlptlon ..+ MIXED_GAMMA STANDARD CG134
Sample Quantity T 1,000 Each

Sample Date/Time 11-01-90 12:00:00 PM
Acquire Start Date/Time 9-11-97 7:11:38 PM
Detector Name : LABQ1
Elapsed Live/Real Time 600 /

s e

605 seconds

~
Comments:
hkhkkkkkhkhhkhkhkhhkhkdhkhkhkkdhdddbhkhkdhhkdrhhkkrhkhbhrkhdkhbdhthbkhkkthhkdhkkddrhhkrddhbhihokhhk

Nuclide Activity 2-gigma MDA
Name (pCi/Each) Error (pCi/Each)
U-238 Not Detected @ --------- 8.73E+03
TH-234 Not Detected @ --v------ 3.45E+03
RA-226 Not Detected @ --------- 5.95E+03
PB-214 Not Detected @ --------- 7.82E+02
BI-214 Not Detected @ --------- 7.32BE+02
TH-232 Not Detected  --------- 2.35E+03
~n-228 Not Detected @ --------- 3.32E+03

'-228 Not Detected @ --------- 1.96E+03
TH-228 Not Detected @ --------- 8.50E+04
RA-224 Not Detected  --------- 3.43E+03
PB-212 Not Detected @ --------- 6.39E+03
BI-212 Not Detected @ --------- 6.84E+04
TL-208 Not Detected  --------- 1.30E+04
U-235 Not Detected @ --------- 1.58E+403
TH-231 Not Detected @ --------- 5.43E+04
PA-231 Not Detected  --------- 1.51E+04
TH-227 Not Detected @ --------- 2.58E+03
RA-223 Not Detected @ --------- 1.00E+26
RN-219 Not Detected @ ----=----- 6.77E+03
PB-211 Not Detected @ --------- 1.53E+04
TL-207 Not Detected @ ----=----- 2.70E+05
AM-241 B.60E+04 1.46E+04 1.46E+03
PU-239 Not Detected @ --------- 2.55E+06
NP-237 "Not Detected ™ ----=----- 1.76E+03
PA-233 Not Detected @ --------- 6.69E+02
TH-22%8 Not Detected  -~-w-----

1.39E+03



{Summary Report] - Sample ID: 70159803
Nuclide Activity 2-sigma MDA
Name (pCi/Each) Error (pCi/Each)
AG-108m Not Detected  --------- 4 .22E+02
AG-110m Not Detected @ --------- 1.95E+06
BA-133 Not Detected @ --------- 7.56E+02
BE-7 Not Detected @ -----w--- 5.5%E+17
BI-207 Not Detected @ --------- 3.88E+02
CD-109 3.51E+05 2.19E+05 2.16E+05
CD-115 Not Detected W -«w---a-- 1.00E+26
CE-139 Not Detected @ --------- 6.35E+07
CE-141 Not Detected W --------- 1.00E+26
CE-144 Not Detected @ --------- 6.54E+05
0-56 Not Detected ™ --------- 2.83E+12
C0-57 Not Detected @ --------- 1.07E+05
C0-58 Not Detected ™ --------- 1.83E+13
Co-60 7.78E+04 1.09E+04 4.78E+02
CR-51 Not Detected @ --------- 1.00E+26
CS-134 Nct Detected W --------- 3.48E+03
Cs-137 6.95E+04 9.33E+03 3.25E402
EU-152 Not Detected @ --------- 7.78E+02
EU-154 Not Detected  --------- 3.25E+03
BEU-155 Not Detected @ --------- 2.12E+03
FE-5% Not Detected @ -~-------- 9.50E+19
GD-153 Not Detected @ --=--=---- 7.66E+05
HG-203 Not Detected @ --------- 4.89%9E+18
I-131 Not Detected W --------- 1.00E+26
IR-192 Not Detected W ---mcwo-- 5.11E+12
K-40 Not Detected  --------- 1.65E+03
*N-52 Not Detected @ --------- 1.00E+26
I-54 Not Detected @ ------c-- 1.17E+05
MO-98 Not Detected = --------- 1.00E+26
NA-22 Not Detected @ --------- 1.53E+03
NA-24 Not Detected W --------- 1.00E+26
NB-25 Not Detected @ ------a-. 1.00E+26
ND-147 Not Detected @ --------- 1.00E+26
NI-57 Not Detected @ -«-------- 1.00E+26
PB-210 Not Detected @ --------- 6.97E+04
RU-103 Not Detected @ ------.-- 6.86E+21
RU-106 Not Detected @ --------- 3.68E+05
SB-122 Not Detected W «-------- 1.00E+26
SB-124 Not Detected @ --------- 1.17E+15
SB-125 Not Detected = -------.. 7.19E+03
SN-113 Not Detected @ --------- 1.77E+08
SR-85 Net Detected @ --------- 1.80BE+14
TA-182 Not Detected @ --------- 5.52E+08
TA-1B3 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 @ --------- 2.33E+089
ZN-65 Not Detected @ --------. 1.44E+06
ZR-95 Not Detected @ ---------

4.22E+14
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x Sandia National Laboratories *
¥ Radiation Protection Sample Diagnostics Program *
% Quality Assurance Report *

ko kkkkkkthkdtkhkkbkhkbhhkhkrkkdhhkbhhhkhkhkkhtdtdhdkrohbrhhkdrkhrdhthhkokbdkhdkdhkkhhrbkhrrkhhdx

Report Date t 9-11-97 7:25:55 BM

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

Analyst : FCD

Sample ID : 70159803 )

Sample Quantity : 1.00 Each

Sample Date : 11-01-9%0 12:00:00 PM

Measurement Date : 9-11-97 7:11:38 PM

Elapsed Live Time : 600 seconds

Elhpsed Real Time : 605 seconds

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

AM-241 Activity 8.736E-02 2.733E-03 8.598E-02 <« : : : >

CS-137 activity 6.888E-02 1.637E-03 6.953E~027 < : : : >

CO-60 Activity 7.595E-02 2.962E-03 7.823E-02 < : : : >

. 49s 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: <//i;;2 ;74,/f7

4
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ANNEX 4-F
Data Validation Summary Letter Reports






SAMPLE FINDINGS SUMMARY

site: ER Side 12-€

AR/COC: é o050 7 - Data Classification:
Sample/ . DV .
Fraction No. Analysis Qualifiers : Comments
a5 -04-2 U Merhlene Unlomde 3o L
o4 -0H4-S :

S¢ IS-35 ~4 'Ry LUWI-0CE

Tl-943-T 0T Benrenc

|68 -q0-7 i uT Chlombenrene

108 -78-3 ' U3 Teloene

79-01-6 U3l e "

15 -069-2 (¥ Mabtglenc clalomde LWL
SPOS-0%-5 46— U | heoone zaw
SPOL-04%-5 | TS-04-T L Mehiglene Salorde 1700

s -0-2 Y Metilene chloride 231U
$POE-04-§ 677 - 64~ U Mheckone 27U
SPOA-CH-3 5-0R-2 U Meblalone chloide LU
5P -0%- 30 3 -0%-2 Y | Mekifene dlorde 2T
CY128-T8 5-04-2 U Methylere chlocde Ls
cyi=8-E€ "5 -0%-2 U [Mmebdene elnlocde 164
SPU-04-3 75-09- 2 A et lane dnloride 14«

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysis - Ose valid test methods provided below ar if the result applies to an individual analyte within a test method,
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification
because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPAB260-M3,
EPA8270, HACH_ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by: /gé&'écg Date: 7~/ 7~ ?f







Regonat G

S
%w 5301 Cenwat Avenue NI ~Sute 700
Albumeerque New Maxoo 371081573
CORPORATION HREs :

Fox 502825832

May 14, 1998

Project No. 301462.196.02.000

Sandia National Laboratories/New Mexico
Attn: Mr. Paul Freshour

Department 6133
P.O. Box 5800, M/S 1147
Albuquerque. New Mexico 8§71835-1147

Data Validation Results For Sample Locations at ER Site 12B. ARCOC 510308
Dear Mr. Freshour:

Data validation review of analysis results for soil sample locations at ER Site 12B (Bum Site). recorded
on Analysis Request and Chain of Custody (ARCOC) 510308, was completed by IT Corporation (IT) on
May 12.1998. The samples of interest were collected on January 14, 1998. This letter and the attached
forms transmit the results from that review. The samples included in this validation transmittal are
identified as follows:

033260-001 CY12B-SP01-02-S 033260-002 CY12B-SP01-02-S
033261-001 CY12B-SP02-02-S 033261-002 CY12B-SP02-02-8
033262-001 CYI12B-SP03-02-S 033262-002 CY12B-SP03-02-§
035263-001 CYI12B-SP04-02-S 033263-002 CY12B-SP04-02-S
033264-001 CY12B-SP03-02-S 033264-002 CY12B-SP05-02-§
033265-001 CY12B-SP06-02-SD 033265-002 CY12B-SP06-02-SD
033266-001 CY12B-SP06-02-S 033266-002 CY12B-SP06-02-S
033267-001 CY12B-SP07-02-S 033267-002 CY12B-SP07-02-S
033269-001 CY12B-SP08-02-S 033269-002 CY12B-SP08-02-S
033270-001 CYI12B-SP09-02-S 033270-002 CY12B-SP09-02-5
033271-001 CY12B-SP10-02-S 033271-002 CY12B-SP10-02-S
033272-001 CYI12B-SP11-02-S 035272-002 CY12B-SP11-02-S
033273-001 CY12B-SP12-02-S 033273-002 CY12B-SP12-02-5
053275-001 CY12B-SP13-02-S 033275-002 CY12B-SP13-02-3
033276-001 CY12B-SP14-02-S 033276-002 CY12B-SP14-02-S
033277-001 CY12B-SP15-02-S 033277-002 CY12B-SP15-02-8
035278-003 CYI2B-TB 033279-004 CYI12B-EB
033280-005 CYI12B-EB

Volatile and semi-volatile organic compound analyses (VOC and SVOC) (EPA Methods 8260 and 8270)
were requested on all samples from General Engineering Laboratories (GEL) in Charleston, South
Carolina. Analytical results were reported by GEL in the document numbered 9801359.
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Mr. Paul Freshour Mayv 14. 1998

Data review and validation are documented on Data Verification/Validation Level 3 - D13, following the
Sandia procedures, Verification and Validation of Chemical and Radiochemical Data. TOP 94-03. rev.0.
July 1994,

Volatile Organic Compounds. Method 8260

Analvsis results for samples 033266-001. 033267-001, 033269-001. 033270-001, 033271-001. 033272-
001. 033273-001. 033275-001. 033276-001. and 033277-001 are rejected as unusable. qualified “R.”
because they were re-analyzed outside of holding time. The original analyses. wiich were performed
within holding time. occurred following contamination of the instrument and were rejected by the
laboratory because a blank sample failed quality control (QC) criteria.

Methylene chloride concentrations reported in samples 033260-001, 033261-001. 033262-001. and
033264-001 are qualified “U” undetected because of blank contamination. Similarly. concentrations of
1.1.1-trichloroethane, 1.1-dichloroethane. carbon tetrachloride, and methylene chloride reported in sample
033263-001 are qualified “U™ undetected due to blank contamination.

Semi-Volatile Organic Compounds. Method 8270

The qualifier “P” is assigned to 4-Nitrophenol and pentachlorophenol in samples 035260-002. 033261-
002. and 053262-002 because precision measurements of relative percent difference from the laboratory
conrtrol sample duplicate exceeded laboratory-established control limits. Accuracy. measured as percent
recovery. was acceptable in both laboratory control samples.

Thank vou for the opportunity to be of service in this matter. Please contact me by telephone a2t 262-8920
with any questions.

Respectfully submitted.

IT CORPORATION

Mt

Mark Lvon
Project Chemist

- ML:ml
Arttachments

ce: P. Puissant, SNL 7578
H. Fleck, IT Corp.
Project File
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May 13, 1998
Project No. 301462.196.02.000

Sandia National Laboratories/New Mexico
Atm: Mr, Paul Freshour

Department 6133

P.O. Box 5800, M/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results For Sample Locations at ER Site 12B. ARCOC 51047}
Dear Mr Freshour:

Data validation review of analysis results for soil sample locations at ER Site 12B (Burn Site). recorded
on Analysis Request and Chain of Custody (ARCOC) 510471, was completed by IT Corporation (IT) on
May 13, 1998. The samples of interest were collected on March 4, 1998. This letter and the artached
forms transmit the results from that review. The samples included in this validation ransminal are
identified as foliows:

037327-001
03732%-001
037331-001
037333-001
037333-001
037337-001
037339-001
037341-001
037343-001

CY12B-SP01-03-S
CY12B-5P03-03-S
CY12B-SP05-03-5
CY12B-SP07-03-S
CY12B-SP09-03-S
CY12B-SP11-03-$
CY12B-SP13-03-S
CY12B-SP13-03-5
CYI2B-TB

037328-001
037330-001
037532-001
037334-001
037336-001
057538-001
037340-001
037342-001
037344-001

CY12B-SP02-03-S
CY12B-SP04-03-S
CY12B-5P06-03-S
CY12B-SP08-03-S
CY12B-SP10-03-S
CY12B-SP12-03-S
CY12B-SP14-03-8
CY12B-SP15-03-SD
CYI2B-EB

Volatile organic compound analysis (VOC) following EPA Method 8260 was requested on all samples
from General Engineering Laboratories (GEL) in Charleston, South Carolina. Anatytical results were
reported by GEL in the document numbered 9803167.

Data review and validation are documented on Data Verification/Validation Level 3 - DV3, following
Sandia procedures, Verificarion and Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0,
July 1994,

Volatile Organic Compounds. Method 8260

Analysis results for samples 037327-001, 037328-001, 037329-001, 037330-001, 037332-001, 037334-
001, and 037335-001 are rejected as unusable, qualified “R,” because one or more internal standards areas
failed to meet quality control (QC) acceptance limits. Re-analysis results confirmed the original QC

AL/5-98/WP/SNL.FRES0513.DOC
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Mr. Paul Freshour May 13. 1998

failures. We suggest GEL be contacted with the request to provide a root-cause explanation for these
repeated analysis failures. '

Analysis results for samples 037331-001 and 037337-001 are qualified as unusable. “R.” because the
reported re-analyses occurred after the holding time had expired. The original analyses occurred within
holding times, however internal standards areas or purge failures led the laboratory to perform re-
analyses.

Other laboratory batch or sample specific QC measures, i.e.. matrix spike and duplicate. laboratory
control samples, and method blank sample results, which may have been reported with deficiencies and
are only applicable to the sample analyses previously rejected, warrant no further discussion here.

The remaining sample analysis results are acceptable with minor qualifications. Methylene chloride and
acetone results in samples 037333-001, 037336-001, 037338-001, 03733%9-001, 057340-001. 057341-001,
and 037342-001 are qualified “U™ for undetected because contamination by these compounds was
observed in appropriate laboratory method blanks and the soil trip blank sample 037345-001. Other
laboratory batch and sample specific quality control measures for these samples met all acceptance
criteria.

Thank vou for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submitted,

IT CORPORATION

Mo

Mark Lvon
Project Chemist

ML: mil
Attachments

cc: P. Puissant. SNL 7578
H. Fleck, IT Corp.
Project File
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January 23, 1998

Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Aun: Ms. Sharissa Young

Department 6133

P.O. Box 5800, M/S 1147

Albuquerque, New Mexico 871835-1147

Data Validation Results for Samples from ER Site 12B. ARCOC 06899

Dear Ms. Young:

Data validation review of analysis results for samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) 06899 was completed by IT Corporation (IT) on
January 22, 1998. The samples of interest were collected on September 8, 1997. This letter transmits
results from that review except for the data validation results expedited for five selected soil samples and
ransmitted on November 25, 1997. The samples NOT included in this validation transmittal are
identified as follows: :

Sample No. - Fractions Sample Location Detail
034062-001, -002 CY12B/210/80/01-US
034061-001, -002 CY12B/210/60/01-US
034063-001, -002 CY12B/190/80/01-US
034064-001, -002 CY12B/180/60/01-US
034065-001, -002 CY12B/170/80/01-US

Analytical results for volatile organic compounds (VOC), semi-volatile organic compounds (SVOC),
explosives residues. and Resource Conservation and Recovery Act (RCRA) list metals plus beryllium
were reported by LAS Laboratories, Las Vegas, Nevada, in the document numbered L10450.

Data review and validation are documented in this letter and on Dara Verificarion/Validarion Level 3 -
DV3, forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994,

" General Review Comments

The analytical report reviewed was not a raw data package but a comprehensive summary report including
analytical batch, instrument, and sample specific quality control data. The report had been taken apart and
reassembled in binders by the project staff prior to this review,

AL 98/ PISNL: Yuno6890 dou
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January 23, 1998

Duplicate sample pairs identified on the ARCOC included 034154 /034173, and 034172 /034174. Data
for the duplicate samples 034173 and 034174 did not appear in the analyticdl report. Consequently, this
review was unable to evaluate overall sampling and analysis precision. Additionally, samples appearing
in the report identified as 035001 and 035002 were not recorded on the ARCOC, but may have been the
misidentified samples 034156-002 and 034157-002

Volatile Organic Compounds. Method 8260

Results for the following samples are qualified “R” meaning rejected and not usable because of continuing
failure to meet internal standard area acceptance criteria, for one or more internal standards, in both the
inital and re-analyses: 034057-001, 034059-001, and 034152-001.

Numerous samples appearing in the laboratory’s exception reports are noted as failing internal standard
area acceptance criteria for 1,4-dichlorobenzene-d4. However, afier attempting to verify those
occurrences in the quality control sections of the report it was discovered that some of the values reported
as internal standard area failures were in fact within acceptance criteria. Apparently, these discrepancies
are laboratory reporting errors.

Acetone concentrations are qualified with “U” meaning undetected in samples 034158-001, 034160-001,

34161-001, 034163-001, 034165-001, 034166-001, 034168-001, 034169-001, 034150-001, 034159-001,
034164-001, 034167-001, 034170-001, 034172-001, 034178-001, and 034179-001 because of acetone
contamination in laboratory method blanks 53784MB (September 21, 1997) and 53787MB (September
22, 1997).

A discrepancy 1n the laboratory’s volatile organics compounds exception report was noted relative to the
laboratory method blank samples 53723MB and 54589MB analyzed on September 19, 1997. On the
exception report, both method blanks are shown analyzed at identical times of 12:48 hours, however only
53723MB is shown on the run log and only 53723MB is reported in the quality control section of the
report. The 53723MB shows no contamination and no samples ran this day were so flagged. To the
contrary, he exception report notes that the 54389MB contained 5.4 acetone concentration and associated
samples were flagged by the lab. But, if not for the exception report, there would be no indication of
54589MB in this report. Soil samples analyzed this day, September 19, 1997 , show acetone
contamination consistent with the analytical batches analyzed September 21 and 22, 1997 for which all
acetone results were qualified “U” because of method blank contamination. Consequently, this review
suspects a laboratory reporting error in the exception report for the September 19, 1997 samples and
suggest that all samples analyzed that day be qualified “U™ for acetone. These include 034065-001,
034148-001, 034151-001, 034153-001, 034154-001, and 034053-001.

Sample results are reported for two samples, 035001-001 and 035002-001, which are not recorded on

ARCOC 06899. Additionally, the location detail attached to sample number 034158-001 on the volatile
analysis report does not match sample location detail on the ARCOC. Sample 035002-001 has the correct

AL/1-98/MWP/SNL Y ung6899 dov
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M:s. Sharissa Young 3 January 23, 1998

location detail for 034158-001 on the volatile analysts report, but sample 035002-001 is not even recorded
on the ARCOC.

Semi-Volatile Organic Compounds, Method 8270

Forty soil samples and one aqueous equipment blank sample were analyzed for semi-volatile organic
compounds. Quality control data available for review in the comprehensive summary report included
surrogate recoveries, internal standard area and retention time reports, method blanks, laboratory control
samples, matrix*spike, and matrix spike duplicate. Instrument initial and continuing calibration response
factor reports and summaries, analysis run log, sample analysis response factor reports and extracted ion
profiles, and tentatively identified compound (TIC) library search reports were not included in the
documentation and could not be verified. However, there were only two target compounds detected, one
in each of two different soil samples, 034155-002 and 034176-005 (equipment biank). The QC data
provided was sufficient to assign any results qualifications as discussed below. The data validation
qualifiers assigned are based upon the analytical batch and sample specific QC results reported by the lab.

LAS laboratory failed to comply with requirements of their contract with Sandia. The laboratory failed 10
analyze duplicate laboratory control samples in the soil matrix. And, soil semi-volatile organic compound
analysis results were reported on a dry-weight basis with percent moisture values.

Analysis results for two field duplicate samples, 034173-002 and 034174-002, were not reported and staff
notation on the ARCOC indicated that the analyses were not performed. Samples 034156-002 and
034157-002 on the ARCOC were apparently mislabeled as 035001-002 and 035002-002 when submitted

to the lab. Results are reported for the latter but not the former.

Sample analyses dates exceeded the 40-day extraction-to-analysis holding time in 14 soil samples. All
target analyte results were non-detected and all associated batch QC was acceptable. Consequently, all
target compound results for samples 034046-002, 034054-002 through 034063-002 consecutively, and
03+4148-002 are qualified “"UJ” as undetected with the quantitation limit estimated.

A low internal standard area count for perylene-d12 was reported in both analysis and reanalysis of sample
034178-002. Consequently, the compounds benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(g.h,i)perylene, benzo(a)pyrene, dibenz(a, J)acridine. dibenz(a,h)anthracene, di-n-octylphthalate, and
indeno(1,2,3-cd)pyrene are qualified “UJ” as not detected with uncertainty concerning the actual
quantitation limit.

Isolated occurrences of poor matrix spike duplicate precision (low RPD for two compounds in one MSD)
and low surrogate recoveries (two of six surrogates recoveries in equipment blank sample 034176-005)
are noted in the attached review forms. No results qualifications were made.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hydrocarbons, and other unidentified, but late eluting, compounds. All TIC

ALA-98/WPSSNL:Yung6899.doc
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Ms. Sharissa Young 4 January 23, 1998

concentrations for acetone are qualified “U" for undetected because of similar acetone concentrations
reported in all laboratory method blank samples. The source for acetone contamination in the samples
likely originated in the laboratory. ‘

Additional TICs reported as unknowns and unknown hvdrocarbons may be indicative of petroleum-source
contamination and a concern of the project staff. Re-sampling at the indicated locations and analysis for
extractable total petroleum hydrocarbons may be recommended depending on project requirements.

Exg osives Residues. Method 8330

Forty soil samples and one aqueous equipment blank sample were analyzed for explosives residue
analysis. All explosives residues analysis results were reported as not detected. Information available for
review included laboratory batch and sample specific quality control measures and continuing calibration
check results. Based upon analytical QC batch measures the following qualifications to analytical results
are made.

Analvtical bias was generally low, but acceptable, in the laboratory control sample for LAS QC batch no.
53541, except for 2,4-dinitrotoluene, which failed percent recovery criteria at 64 percent. Because only
one compound failed recovery criteria, the only samples qualified in this batch also failed surrogate
recovery. Sample 034149-002 results is qualified “UJ” as undetected with detection limit uncertainty
because the surrogate spike recovery at 41 percent failed acceptance criteria. Extraction or spiking
problems are suspected. '

The matrix spike on sample 034172-002 run for QC in laboratory batch no. 53664 failed low for all but
two compounds. Surrogate recovery was also below acceptance criteria. The matrix spike duplicate
showed acceptable percent recoveries, however this lead to precision values, calculated as relative percent
differences, failing acceptance criteria. The laboratory reran the associated project samples (outside of
holding time) and confirmed the not detected analysis resulis. Even though the problem may have been
isolated to poor spiking or extraction procedure in the matrix spike sample only, all sample analysis
results in this lab QC batch are qualified “UJ” for undetected with uncertainty concerning the detection
limit because of poor MSD precision. Affected samples are: 034172-002, 034178-002, and 034179-002.

LAS laboratory failed to perform up to requirements of their Sandia contract. Laboratory control
duplicate samples were not analyzed in the soil matrix and soil results were reported on a dry weight basis
that included percent moisture values. Samples identified as field duplicates on the ARCOC were
apparently not analyzed because no results were reported.

RCRA List Metals + Bervilium, Methods 6010 and 7471 .

Soil samples were analyzed for ICP metals in two analytical batches. Barium results for 20 samples
(inclusive of the five previously reviewed) in batch no. 53738 are qualified with “J” as estimated values,
bias low, because of slightly low recovery, less than acceptance criteria of barium in the matrix spike and

AL/1-98/WP/SNL:Yunz6599.doc
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Ms. Sharissa Young 5 January 23, 1998

matrix spike duplicate sample. These samples are 034046-002, 034054-002 consecutively through
034065-002, 034148-002, 034151-002 consecutively through 034155-002, and the misidentified sample
035001-002 (034156-002 7). Relative percent difference precision measurement for silver in the
laboratory control duplicate sample exceeded acceptance criteria of 20 RPD, however percent recoveries
were 81 and 104 percent and consequently no qualifiers are assigned.

In analytical batch no. 53739 all sample results are qualified “J” (or “UJT” for any nondetects) for barium
and beryllium, bias low, because of matrix spike and matrix spike duplicate recovery slightly less than
75 percent. Affected samples are; the mislabeled sample 035002-002 (034157-002 ?), 034149-002,

34150-002, 034158-002 consecutively through 034172-002, 034178-002, and 034179-002. Chromium
and lead also recovered less than 75 percent in the matrix spike duplicate sample but are not qualiiied
because the matrix spike and laboratory control sample recoveries were acceptable. Mercury results for
all the above samples in laboratory batch 53739 are qualified “J” for detects and *“UJ” for nondetects
because RPD precision for the MSD exceeded 20. Similarly, silver results for all the above sampies are
qualified “J” for detects and “UJ” for nondetects because RPD precision in the laboratory control sample
duplicates excesded 20.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any guestions.

Respectfully submitted,

IT CORPORATION

Mo g

Mark Lyon
Project Chemist

ML:sh
Attachments

ce: P. Puissant. SNL 7578
Project File
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Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Attn: Ms. Sharissa Young

Department 6133

P.O. Box 5800, M/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results for Environmental Restoration (ER) Site 12B Samples. ARCOC 06885
Dear Ms. Young:

Data validation review of analysis results for soil samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) 068835 was completed by IT Corporation (IT) on
Necember 31, 1997. This letter transmits results from that review.

£leven investigatory soil samples recorded on ARCOC 06885 were collected on August 19, 1997.

Quality control samples also recorded included one soil field duplicate sample, one aqueous trip blank
sample, and an aqueous equipment blank sample. The samples were shipped to LAS Laboratories, Las
Vegas, Nevada, where analyses for volatile organic compounds (EPA Method 8260), semi-volatile
organic compounds (EPA Method 8270), Resource Conservation and Recovery Act (RCRA) metals plus
beryllium, and high explosives residues (EPA Method 8330) were requested. Laboratory results were
reported in the comprehensive laboratory summary data package numbered L10349. The raw data backup
documentation was not available during this review.

The aqueous equipment blank sample fraction 033678-004 for volatile organic compound analysis was
broken in transit and unrecoverable. There were no volatile organic compound analyses on the equipment

blank sample.

Data review and validation are documented in this letter and on Data Verification/Validarion Level 3 -
DV3 forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994. Data review observations
and any data validation qualifiers assigned are discussed by test method below.

Volatile Organic Compounds EPA Method 8260

Samples 033668-001 (field duplicate) and 033669-001 are qualified “R” as rejected because of multiple

quality control faiiures. Failures include surrogate recovery, internal standards areas, and holding times in

~ither or both initially reported run data and re-analysis data. Sampies 033673-001 and 033675-001 are
wlified “J” for detects and “UJ” for non-detects because of missed holding times. Tentatively identified

compounds (TIC) in 033673-001 and 033675-001 are qualified “U” for undetected because of a similar,

INFORMATION ONLY
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unknown TIC reported at the same elution time in the September 3, 1997, laboratory method blank
sample, 53033MB.

LAS laboratory did not perform in accordance with Sandia contract requirements while analyzing the

samples on this ARCOC. LAS failed to analyze a laboratory control sample duplicate with the volatile
samples, and failed to analyze a matrix spike (MS) and matrix spike duplicate (MSD) on the Sandia

sample so designated on the ARCOC. The non-Sandia samples reported for MS/MSD were not even in

the same analytical batches as the samples on this ARCOC. Also evidenced on the LAS volatile sample

run logs, LAS had difficulties getting valid analyses on numerous samples run on September 2, 1997,

because of internal standards fmlures Consequenﬂy, resampling and anatysis for volatﬂfgxgamc T Lo
compounds are recommended depending on requirements of the project. o e

Semi-Volatile Organic Compounds EPA Method 8270

Diethylphthalate results in samples 033668-002, 033669-002, and 033670-002 are qualified “J" as
estimated values because of poor precision in the field duplicate pair (033667-002 and 033668-002).
Diethylphthalate was not detected in sample 0033667-002 above a practical quantitation limit of

100 pg/kg but reported at 450 pg/kg in the field duplicate 0033668-002. All TIC reports of substitute
phenols and aldol condensation products in all soil samples are qualified “U™ for undetected because of
similar contamination in the laboratory method blank. As narrated in the report, LAS determined that
laboratory vial caps were the source of contamination introduced into the samples. Numerous TICs
identified as unknown hydrocarbons were reported in the soil samples as well as infrequent low level
concentrations of target compounds. Resampling and analysis is recommended to confirm these
compound identifications depending on requiremsnts for the project.

LAS laboratory apparently ran semi-volatile organic compound analyses using EPA Contract Laboratory
Program (CLP) GC/MS calibration criteria which is less stringent than the requested EPA SW-846
Method 8270 criteria. While all calibration requirements for Method 8270 were met in terms of system
performance and continuing calibration check compounds, some percent deviation in response factors
compared to initial calibration average response factors were observed greater than Method 8270 ¢riteria

but less than CLP acceptance criteria. No action was taken during review and no sample results were
qualified because of this.

LAS failed to perform up to analytical method and Sandia contract requirements in analysis of the semi-
volatile organic compounds. MS/MSD was not performed in the analytical batch containing the aqueous

equipment blank sample and there was no laboratory control sample duplicate sample analyzed in the
analytical batch with the soil samples.

RCRA Metals plus Beryllium
Metals analyses were performed following EPA Methods 6010 and 7471 (mercury). Lead result in all soil
samples, 033667-002 consecutively through 033677-002 are qualified “J” as estimated values. Lead

. qualiry control checks showed positive interference in the ICP-Trace interference check sample analysis,
lead recovery failed criteria in the sample dilution test, and field duplicate precision for lead was
calculated at 117 relative percent difference (RPD). Barium results in all soil samples are qualified “J” as
estimated values with a slightly low bias because of low recoveries less than acceptance limits in the
matrix spike and matrix spike duplicate samples. Barium recovered at 68 and 73 percent. Mercury
analysis results in all soil samples are qualified “UJ” meaning undetected with uncertainty concerning the

ALJE-98/WP/SNL:YUNG688S.DOC
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Ms. Sharissa Young 3

reported limit of detection because mercury recovered slightly low in the matrix spike and matrix spike

duplicate at 71 and 79 percent.

High Explosives Residues EPA Method 8330

January 2, 1998

Data reported by the laboratory are acceptable without additional qualification. LAS failedtorun a

laboratory control sample duplicate in the soil sample analysis batch. Poor laboratory control sample
results in the water matrix were isolated and narrated by the laboratory and did not impact analysis of the

equipment blank sample.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920

with any questions.

Respectfully submitted,

IT CORPORATION

ik >

Mark Lvon
Project Chemist

ML:sh
Attachments

cc: P. Puissant, SNL 7578
Project File
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December 22, 1997
Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Attn: Ms. Sharissa Young

Department 6133

P.O. Box 3800, M/S 1147

Albuquerque, New Mexico 87185-1147

Data Validation Results for Environmental Restoration (ER) Site 12B Samples. ARCOC 06896

Dear Ms. Young:

Data validation review of analysis results for soil samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) 06896 was completed by IT Corporation (IT) on
December 18, 1997. This letter transmits results from that review.

Six investigatory soil samples recorded on ARCOC 06896 were collected on September 2, 1997. Quality
control samples also recorded included one soil trip blank sample. The samples were shipped to LAS
“oratories. Las Vegas, Nevada, where analyses for volatile organic compounds (EPA Method 8260),
ai-volarile organic compounds (EPA Method 8270), Resource Conservation and Recovery Act (RCRA}
metals plus beryllium, and high explosives residues (EPA Method 8330) were requested. Laboratory resuits
were reported in the laboratory summary data package with raw data backup numbered L10445.

Data review and validation are documented in this letter and on Data Verification/Validation Level 3 - DV3
forms which are attached. Data validation followed Sandia procedures outlined in Verificarion and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994. Data review observaiions
and any data validation qualifiers assigned are discussed by test method below.

Volatile Organic Compounds EPA Method 8260

Concentrations of 1,1,I-trichloroethane, tetrachioroethene, and toluene were detected in all of the samples at
levels slightly above or below the practical quantitation limits (PQL). The common lab contaminant acetone
was also detected in one sample. The soil trip blank {034053-004) submitted contained these same
contaminants at greater concentrations as well as eight other target compounds above and below the PQL’s.
Consequently, the samples 034048-001, 034049-001, 034050-001, 034051-001, and 034052-001 are
qualified “U™ undetected for 1,1,1-trichloroethane, tetrachloroethene, and toluene. Acetone is qualified “U”
in sample 034050-001. ER staff are cautioned however, that the source(s) for these compounds in the
investigatory samples and the contamination in the soil trip blank are unknown, and confirmation re-
sampling may be desirable depending on the usage requirements for the data and the known site history.
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Semi-Volatile Organic Compounds EPA Method 8270

Sample extraction was performed within the EPA recommended holding time, however, analysis of the
extracts occurred several days past the analysis holding time. Laboratory batch quality control samples were
prepared at the same time as sample extraction and those quality control results met all acceptance criteria.
Consequently, the data are not rejected because of the holding time violations, but, with one exception, all
compound analysis results in all samples are qualified “UJ” meaning undetected with uncertainty about the
level of detection. The exception being one identification of bis(2-ethyl hexyl) phthalate in sample 0340352-
002 qualified by the laboratory as estimated below the PQL with the “J” flag.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hydrocarbons, and other unidentified, but late eluting, compounds. All soil
sample TIC concentrations for acetone are qualified “U” for undetected because of similar acetone
concentrations reported in the laboratory method blank sample. The source for acetone contamination in the
samples likely originated in the laboratory.

RCRA Metals plus Beryllium

Metals analyses were performed following EPA Methods 6010 and 7471 (mercury). The lead result in
sample 0 34050-002 is qualified “J” as an estimated value because the result of the serial dilution test
performed by the laboratory on sample 034047-002 in accordance with Method 6010 requirements exceeded
10 percent difference. Sample 034050-002 was the only lead result so qualified because that was the only
lead result greater than 50 times the instrument detection limit. All other metals results are usable without
qualification.

High Explosives Residues EPA Method 8330

Analysis results for HMX, 1.3,5-trinitrobenzene, 2.4,6-trinitrotoluene, 2-Am-4,6-DNT, 4-Am-2,6-DNT,
2.6-dinitrotoluene, and 2,4-dinitrotoluene are qualified “UJ” in all samples because of percent recoveries
slightly less than acceptance limits in the laboratory control sample. Analysis results are not rejected
because sample surrogate percent recoveries were acceptable in all samples and results for the sample matrix
spike and matrix spike duplicate met quality control criteria. All other explosives results are usable without
gualification.

Thank you for the opportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any quesuons.

Respectfuily submitted,
IT CORPORATION

ok Fgm

Mark Lyon ' LE3aRem - e ¢
PfO_jEC[ Chemist . SANDIA r‘ﬁ;r;:,o:r{\\..,;\,'__i ,_N l ’

ML:sh
Atachments AT

cc: P. Puissant, SNL 7578
oYy - - . ENVIRONMENTEL {777
ZoRC ’7'5'557‘ R /13'53/1‘2.8/0/47_ -\;;5609\’-? o
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Project No. 301462.170.02.000

Sandia National Laboratories/New Mexico
Attn: Ms. Sharissa Young

Department 6133
P.O. Box 5800, M/S 1147
Albuquerque, New Mexico 87183-1147

Data Validation Results for Environmental Restoration (ER) Site 12B Samples. ARCOC 06954

Dear Ms. Young:

Data validation review of analysis results for soil samples from ER Site 12B (Burn Site) recorded on
Analysis Request and Chain of Custody (ARCOC) was completed by IT Corporation (IT) on December 16,
1997. This letter transmits results from that review.

Ten investigatory soil samples recorded on ARCOC 06954 were collected on September 10, 1997. Quality
control sampies also recorded include one agueous equipment blank sample, one aqueous trip blank. and
one soil trip blank sample. The samples were shipped to LAS Laboratories, Las Vegas, Nevada, where
analyses for volatile organic compounds (EPA Method 8260) and semi-volatile organic compounds

(EPA Method 8270) were requested. Laboratory results were reported in the laboratory summary data
package with raw data backup numbered L10504.

Data review and validation are documented in this letter and on Dara Verificarion/Validation Level 3 - DV3
forms which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Data, TOP 94-03, rev.0, July 1994.

Data review observations and any data validation qualifiers assigned are discussed by test method below.

Volatile Organic Compounds EPA Method 8260
The common laboratory contaminants of acetone and 2-butanone were consistently detected in the
investigatory soil samples at low concentrations greater than the practical quantitation limit (PQL)

“(e.g.. 10 to 30 micrograms per kilogram [ug/kg]). These same compounds were not detected in the aqueous
trip blank nor the laboratory method blank samples. However, the soil trip blank submitted did contain
these common laboratory contaminants at similar quantifiable concentrations, 15 other identified target
compounds at estimated concentrations less than the PQL's, and eight unknown hydrocarbons reported as
tentatively identified compounds (TIC). Based upon the soil trip blank data, acetone, 2-butanone,
m,p-xylene, and trichloroethene concentrations in several investigatory soil samples are qualified *U™ for

ALIZ2-9IWB/SNL.L-YOUNG.DOC
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undetected as listed below. However, ER staff are cautioned that the source(s) for acetone and 2-butanone
in the investigatory samples, as well as other contamination in the soil trip blank are unknown, and
confirmation re-sampling may be desirable depending on the usage requirements for the data and the known
site history. The following results qualifications were made.

Sample ID Acetone 2-Butanone !  m.p-Xvilene Trichloroethene
34181-001
034182-00!
034183-001
034184-001
34185-001
034186-001
34187-001
034214-001
034216-001

U

cic|c

clojcicic|claic]a

U

The qualifier “U” indicates that the result is qualified undetected because the compound concentration is less
than 5 times (10 times in the case of common laboratory contaminants of acetone and 2-butanone) that
compounds concentration in an associated blank sample.

Semi-Volatile Organic Compounds EPA Method 8270

Review of the instrument initial and continuing calibration indicated that the laboratory is using
EPA Contract Laboratory Program (CLP) acceptance criteria for the percent relative standard deviation of
calibration compound response factors and percent difference between continuing calibration response
factors versus the iniual calibration average response factors. More stringent acceptance criteria for these
quality measures are found in EPA Method 8270 than EPA CLP. Consequently, the following samples are
qualified “UJ” for several compounds meaning undetected and there is uncertainty concerning the lower
limit of detection because calibration criteria failed Method 8270 criteria. Analysis results are not rejected

ecause CLP methed criteria were met. Sample results all showed undetected. Samples 034181-002,
034182-002, 034183-002, 034184-002, 034185-002, 034186-002, 034187-002, 034214-002, 034215-002,
and 034216-002 are qualified “UJ" for 4,6-dinitro-2-methylphenol, 2,4-dinitrophenol, 4-nitrophenol,
2 4-dinitrotoluene, 4-nitroaniline, and 3,3‘-dichlorobenzidier_1e. Sample 034218-002 is qualified “UJ” for
bis(2-chloroethyl)ether.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hydrocarbons, and other unidentified, but late eluting, compounds. All soil
sample TIC concentrations for acetone are qualified “U” for undetected because of similar acetone
concentrations reported in the laboratory method blank sample. The source for acetone contamination in the
samples likely originated in the laboratory.

AL Z-9TAVPSNLL-YOUNG.DOC
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Thank you for the opportunity to be of service in this matter. Please contact me by telephene at 262-8920
with any questions. .

t

Respectfully submitted,

IT CORPORATION

”“/M/%

Mark Lyon
Project Chemust

ML:sh
Attachments

cc: P. Puissant, SNL 7378
Project File
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Project No. 301462.170.02.000
Ms. Sharissa Young
Sandia National Laboratories/New Mexico

Department 6133
P.Q. Box 5800, M/S 1147
Albuguerque, New Mexico 87185-1147

Data Validation Results for Five Samples from ER Site 12B. ARCOC 06899

Dear Ms. Young:

Expediied data validation review of analysis results for five soil samples from ER Site 12B (Bum Site) was
completed by IT Corporation (IT) on Monday, November 24, 1997. This letter transmits results from that

review.

The samples of interest were collected on September 8, 1997, and identified on Analysis Request and
Chain of Custody (ARCOC) 06899 as follows:

Sample No. - Fractions Sample Location Detail
034062-001, -002 CY12B/210/80/01-US
314061-001, -002 CY12B/210/60/01-US
034063-001, -002 CY12B/190/80/01-US
34061-001, -002 CY12B/180/60/01-US
034063-001, -002 CY12B/170/80/01-US

Analytical results for volatile organic compounds (VOC). semivolatile organic compounds (SVOC),
explosives residues. and Resource Conservation and Recovery Act (RCRA) list metals plus beryllium were
reported by LAS Laboratories, Las Vegas, Nevada. in the document numbered L.10490. The five samples
of interest are a small excerpt of those recorded on ARCOC 06899 and reported by the lab in document
L10490.

Data review and validation are documented in this letter and on Dara Verification/Validation Level 3 -
DV3 forms, which are attached. Data validation followed Sandia procedures outlined in Verification and
Validation of Chemical and Radiochemical Dara. TOP 94-03, rev.0, July 1994,

"General Review Comments

Laboratory report L 10490 had been taken apart and placed in 3-ring binders or loose-leaf binder-clipped
stacks prior to receipt at IT. The review could not determine whether the report was complete or whether it
was intended to be a summary data package or a raw data package. Sample results certificates, exception

AL H-IAWPISSLL-YOUNG.DOC
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reports, and quality control summaries of analytical batch, and instrument-level monitoring measures were
located, but there was very little raw or bench-level documentation in the package. Consequenty,

. - - . « o +
numerous review items could not be verified against. or traced back to, original documentation.

Volatile Oreanic Compounds. Method 8260

Volatile organic compound analysis results are acceptable and usable as reported without qualification.
Quality control items reviewed included holding times, instrument tuning, initial and continuing
calibration verification, initial and continuing calibration blanks, method blanks, surrogate compound
recoveries, matrix spike/matrix spike duplicate, laboratory control samples, and internal standards. The
report package did not contain response factor reports nor extracted ion chromatograms for the samples.
Consequently. estimated, low-level, chloroform concentrations in the samples could not be evaluated as
possible false positives.

Semivolatile Organic Compounds. Method 8270

Verification of the reported semivolatile organic compound analysis results could not be made. Instrument
initial and continuing calibration response factor reports and summaries, extraction log, analvsis run log,
sample analysis response factor reports and extracted ion profiles, and tentatively identified compound
(TIC) library search reports were not included in the documentation. Data validation qualifiers assigned
below are based upon the batch quality control measures and sample-specific surrogate compound
recoveries reported by the lab.

Sample analyses were completed outside of the 40-day extraction-to-analysis holding time and all target
analvte results were nondetected in all five samples. However, all batch quality control measures including
laboratory control sample, matrix spike and matrix spike duplicate, method blank, and surrogates spikes set
up at the time of sample extraction met acceptance criteria. Consequently, these data are usable and
qualified “UJ" as undetected with the quantitation limit estimated. Resampling of the locations for
senivolatile analyses may be recommended if the data will be subject to regulatory scrutiny.

Tentatively identified compounds (TIC) reported as a result of the mass spectral library search showed
concentrations of acetone, hvdrocarbons, and other unidentified, but late eluting, compounds. All TIC
concentrations for acetone are qualified “U” for undetected because of similar acetone concentrations
reported in the laboratory method blank sample. and the absence of any acetone reported in the volatile
compound sample analysis fractions. The source for acetone contamination in the samples likely
originated in the laboratory.

Additional TICs reported as unknowns and unknown hydrocarbons may be indicative of petroleum-source
contamination and a concern of the project staff. Re-sampling at the indicated locations and analysis for
extractable total petroleum hydrocarbons may be recommended depending on project requirements.

Explosives Residues. Method 8330

All analysis results are usable as reported without qualification (all resuits were nondetects) with the
understanding that the review process was essentially a Level Il review of summary data forms.
Explosives residue analysis data could not be verified back to the laboratory bench level. The

AL/T1-97W P/SNL.L- Young DOC
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documentation provided for review included analysis results and surrogate compound recoveries, routine
batch quality control summaries, exception reports, and continuing calibration summary reports. There
was no documentation of initial calibration, preparation logs, analysis run logs. or sample chromatograms
provided. Precision was measured from the matrix spike duplicate analysis because the laboratory
neglected to run a duplicate control sample with the analytical batches.

RCRA List Metals + Bervllium. Methods 6010 and 7471.

Again. analysis results could not be verified back 1o the lab-bench level because the appropriate
documentation was not provided. Given that, the results are usable as reported without qualification
except for barium. Barium results in all five samples are qualified with “J” as estimated values. bias low,
because of slightly low recovery, less than acceptance criteria of barium in the matrix spike and marix

spike duplicate sample.

Documentation that was not provided includes calibration summaries for both methods and instrument-run
printouts. The preparation logs and analysis run logs provided were retyped versions of the handwritten
originals and not signed by the originating laboratory staff. Initial and continuing calibration and blank
verifications were reported as summary tables that could not be verified because there were no instrument

printouts.

Thank vou for the epportunity to be of service in this matter. Please contact me by telephone at 262-8920
with any questions.

Respectfully submirted,

IT CORPORATION

/%/M%V\

Mark Lvon
Project Chemist

ML:dIr
Attachments

cc: G. Haggertv, Gram, Inc.
P. Puissant. SNL 7578
E. Morse. IT-Albuguerque
Project File
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SWMU 12B: RISK SCREENING ASSESSMENT REPORT

L Site Description and History

Solid waste management unit (SWMU) 12B, Buried Site, Operable Unit 1333, comprises
approximately 0.3 acres of U.S. Air Force land withdrawn from the Forest Service and permitted
to the U.S. Department of Energy (DOE). SWMU 12B is located within the graded portion of
SWMU 94, Lurance Canyon Burn Site, which is an active site. SWMU 12B is approximately
500 feet long and 20 to 30 feet wide. It extends south from the Burn Site cable rack to the
historical drainage confluence with the Lurance Canyon main arroyo channel.

Activity at the site is probably associated with the operations of SWMU 65, Lurance Canyon
Explosives Test Site, and the construction activities associated with SWMU 94. The site is
listed as a radiological materials management area. Various tests, including general explosive
tests, fuel-fire burn tests, and rocket propellant burn tests were conducted at SWMU 65 located
near SWMU 12B. Debris found in the arroyo includes wire, cable, metal scrap, lead, batteries,
asbestos transite, and concrete blocks.

1. ' Comparison of Results to Data Quality Objectives

The key assumptions on which the voluntary corrective measures (VCM) activities conducted at
SWMU 12B were designed include the following:

e Thorough characterization and remediation can be accomplished in one field effort.
o All refuse can be removed from the water course.

+ The remedy will probably be a final solution and will prevent any potential releases or
migration of hazardous or radioactive material in the future.

* Adequate treatment, storage, and disposal capacity is available for all expected waste
types.

* Protection of the complex hydrogeologic setting of the Burn Site area from SWMU 12B
will be achieved.

Table 1 summarizes the sample location design for SWMU 12B.

The number and location of the samples collected was dependent upon the amount of soil
removed from the arroyo and the size of area in which the VCM activities were performed.

AL/4-98/WP/SNL:RS4400-4.00C 1 301462.185.06 09/03/98 6:34 PM
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Table 1
Summary of Sampling Performed to Meet Data Quality Objectives
Area Number of
Under Sampling | - Sampling Location Rationale and
Investigation Potential COC Source Locations Analytical Parameters
SWMU 12B Explosive and/or fuel-fire burn tests 65 Sample locations distributed around the
containing DU, HE, fuel, and metals. arroyo and collected from soil piles to
Debris including wood, sandbags, confirm the VCM clean up activities.
weapon casings, cable/wire, and Analysis for VOCs, SVOCs, metals, HE,
explosive residue. and radionuclides.
COC = Constituent of concern. SWMU = Solid waste management unit.
DU = Depleted uranium. VCM = Voluntary corrective measure.
HE = High explosive(s). VOC = Volatile organic compound.

SVOC = Semivolatile organic compound.

Table 2 summarizes the analytical methods and data quality requirements necessary

(1) to adequately characterize hazardous waste or hazardous constituents associated with the
burial material in the arroyo, (2) to adequately characterize radioactive waste or radioactive
constituents associated with the burial material in the arroyo, and (3) to support screening risk
assessments.

A total of 40 arroyo verification locations, five geoprobe locations, and 15 soil pile locations
were sampled at the SWMU 12B site. The samples were sent to the on-site laboratory for
volatile organic compounds (VOC), semivolatile organic compounds (SVOC), Resource
Conservation and Recovery Act (RCRA) metals, high explosives (HE}, and gamma
spectroscopy analyses. The samples were sent to the off-site laboratory for VOC, SVOC,
RCRA metals, HE, and isotropic uranium analyses. The off-site laboratory's MDLs for all RCRA
metals (except mercury) were lower than the approved background concentration limits.

The Sandia National Laboratories/New Mexico (SNL/NM) Sample Management Office
conducted Data Validaticn |, Il, and lll reviews in accordance with Technical Operating
Procedure 94-03, Rev. 0 (SNL/NM July 1994). The data quality objectives (DQOs) for
SWMU 12B have been met.

il Determination of Nature, Rate, and Extent of Contamination

HI.1 Introduction

The determination of the nature, rate, and extent of contamination at SWMU 12B was based
upon an initial conceptual model validated with some initial sampling and the VCM clean-up
effort at the site. The initial conceptual model was developed from historical background
information including numerous site inspections, personal interviews, historical photographs,
and fieldwork associated with the site investigation and the VCM clean-up of the site. The
DQOs contained in the VCM Plan (SNL/NM July 1997) identified the removal action for the
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Table 2
Summary of Data Quality Requirements
Analiytical
Requirements Data Quality Level | SNL/NM Laboratories GEL/LAS Laboratories
VOCs EPA Method Level 3 Nat applicable 78 samples
8260° 8 samples (QA/QIC)
SVOCs EPA Method | Level 3 Not applicable 78 samples
8270° 8 samples (QA/QC)
RCRA metals + Be Level 3 Not applicable 63 samples
EPA Method 8 samples (QA/QC)
6010/7471°
High explosives EPA | Level 3 Not applicable 63 samples
Method 8330° 8 samples (QA/QC)
Gamma Spec Level 2 117 samples Not applicable
4 samples {(QA/QC)
Isotopic uranium Level 2 Not applicable 1 sample
Method LAL-91-
SOP 0108
VOCs EPA Method Level 1 9 samples Nat applicable
8260"
8VOCs EPA Method | Level 1 8 samples Not applicable
8270°
RCRA metals + Be Level 1 7 samples Not applicable
EPA Method
6010/7471°
High expiosives EPA | Level 1 7 samples Not applicable
Method 8330°
’EPA (November 1986).
EPA = U.8. Envirocnmental Protection Agency.
GEL = General Engineering Laboratories, Charleston, South Carolina.
LAS = Lockheed Analytical Services, Las Vegas, Nevada.
QA = Quality assurance.
QC = Quality control.

RCRA = Resource Conservation and Recovery Act.
SNL/NM = Sandia National Laboratories/New Mexico.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.
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arroyo, the sample locations, sample depth, analytical requirements, and the waste
management plan. The removal action and sampling data for the VCM action at SWMU 12B
were completed in accordance with the rationale and procedures described in the VCM Plan
(SNL/NM July 1997). The data collected were subsequently used to develop the final
conceptual model for SWMU 12B, which is presented in Section 4.5 of the associated no further

action (NFA) proposal. The quality of the data specifically used to determine the nature, rate,
and extent of contamination are described below.

1.2 Nature of Contamination

The nature (and/or lack) of contamination at SWMU 12B was determined with the VCM removal
action and analytical testing of the debris and soil. The analytical requirements included VOCs,
SVOCs, RCRA metals, Be, HE, radionuclides, and isotopic uranium to characterize the site.
The analytical methods were appropriate to characterize the constituents of concern (COC) and
potential degradation products associated with the historical activities at SWMU 12B.

1.3 Rate of Contamination

All primary sources of COCs were removed from the SWMU 12B investigative area during the
VCM action. Secondary sources of possible COCs are adsorbed metals and adsorbed,
dissolved, or volatilized organic compounds in the soils. The rate of possibie COC migration is
dependent predominantly upon surface hydrologic processes, as described in Section V.
SWMU 12B is an open arroyo (drainage) that is subjected to intermittent flow through this site.
The surface hydrologic processes have the ability to effect possible contaminant migration.

.4 Extent of Contamination

Approximately 3,300 cubic yards of soil and 75 cubic yards of debris and scrap metal were
removed from the arroyo. Forty surface soil samples (all at the 0- to 6-inch depth) were
collected from the bottom of the excavated arroyo to determine that the VCM was successful in
removing contamination from the arroyo. In addition, two sediment samples were collected
behind silt fences outside the excavated area. Five geoprobe locations were sampled (two soil
samples per location depth of 2 to 4 feet below ground surface [bgs] and 8 to 8 feet bgs)

outside the excavated area. Fifteen composite soil samples were collected from the excavated
soil piles.

Because of the relatively low solubility of most metals and organic compounds, limited
precipitation, high evapotranspiration, and intermittent surface-water flow conditions, the vertical
and horizontal rate of contamination migration is expected to be extremely low.

In summary, the design of the VCM removal action and confirmatory sampling was appropriate
and adequate to determine the nature, rate, and extent of contamination.
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Iv. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The
identification of COCs and the sampling to determine the concentraticn levels of those COCs
across the site are described in the SWMU 12B NFA proposal. Generally, COCs evaluated in
this risk assessment include all detected organics and radionuclides and all inorganic COCs
that were analyzed for. If the detection limit of an organic compound was too high (could
possibly cause an adverse effect to human health or the environment), the compound was
retained. Nondetect organics not included in this assessment were determined 1o have
sufficiently low detection limits to ensure protection of human health and the envircnment. In
order to provide conservatism in this risk assessment, the calcuiation uses only the maximum
concentration value of each COC determined for the entire site. The SNL/NM maximum
background concentration (Dinwiddie September 1997, Zamorski December 1997) was
selected to provide the background screen in Tables 3 and 4. {f applicable, human health
nonradiological COCs were also compared to proposed RCRA Subpart S action levels (IT July
1994).

This risk assessment does not include nonradiological inorganics that are essential nutrients
such as iron, magnesium, calcium, potassium, and sodium (EPA 1989). Both radiological and
nonradiological COCs are evaluated. The nonradiclogical COCs evaluated include HEs, VOCs,
SVOCs, and inorganics.

Table 3 lists nonradiological COCs for the human health and ecological risk assessment at
SWMU 12B. Table 4 lists radiological COCs for human health and ecological risk assessment.
All tables show the associated SNL/NM maximum background concentration values (Dinwiddie
September 1997, Zamorski December 1997). Sections V1.4, VII.2 and VI1.3 discuss Tables 3
and 4.

V. Fate and Transport

The primary releases of COCs at SWMU 12B were to surface and subsurface soils associated
with a buried debris site. Wind, water, and biota are natural mechanisms of COC transport
from the primary release point. Because the site is situated within Lurance Canyon in the
Manzanita Mountains and is surrounded by woodland vegetation, it is protected from strong
winds at the ground sutface. Therefore, wind is probably not a significant transport mechanism
for COCs adsorbed to soil particles. However, because the COCs at this site may include
VOCs and SVOCs, moderate and light wind will be important in transporting COCs that
volatilize at the soil surface.

Surface water runoff at this site can transport COCs, either directly in solution or adsorbed to
surface soil particles being transported. The SWMU 12B debris burial site had been an arroyo
bed before being graded over. Site remediation has restored the channel of this drainage,
connecting the natural channel above the site with the main arroyo channel of Lurance Canyon
below the site (a tributary to Arroyo del Coyote in the lower part of the canyon). Water at
SWMU 12B is therefore received both as precipitation (rain or occasionally snow) and as
periodic, ephemetral surface flow in this channel from the upper part of the drainage. The
slopes of this drainage are expected to produce runoff during intense rainfall events and during
extended rainfall periods when soils are near saturation from previous rainfall. Runoff produced
on the site from local precipitation will also flow into this channel.

AL/4-98/WP/SNL:RS4400-4.DOC 5 301462.185,06 09/03/98 6:34 PM



20a't-00¥PSHIINS/dM/B6-10/ TV

Wd ¥E:9 86/6/6 90°3B 1 2orL0S

Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 12B with

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,
(Note: Several samples were collected from 0-8 feet; however, all maximums were found at 0-5 feet)

Table 3

Is Maximum COC

Concentration
SNLINM Eaual o the. ts COC a
Maximum Backgrour)d Appfi?:able SNL/NM B'&ag::%uﬂ;r?
Concentration | Concentration Background BCF Log K, (for )
COC Name {mg/kg) (mg/kg)” Screening Value? | (maximum aquatic) organic COCs) K>
Arsenic 56 9.8 Yes 44° NA Yes
Barium 370 J 246 No 170° NA Yes
Beryllium 0.68 0.75 Yes 19° NA No
Cadmium 0.82 0.64 No 64° NA Yes
Chromium, total 15.3J 18.8 Yes 16° NA No
Lead 190 J 18.9 No 49° NA Yes
Mercury 0.06° 0.055 No 5500° NA Yes
Selenium 2.3J 3 Yes 800' NA Yes
Silver 0.06° <0.5 Unknown 0.5° NA No
1,1-Dichloroethene 0.0011J NA NA - 2.13° No
1,4-Dichlorobenzene 0.0012 J NA NA 55.6° 3.52° Yes
2-Butanone 0.023 NA NA 1 0.29 No
2-Hexanone 0.0025 J NA NA 6 1.38 No
2-Chloroethylvinyl ether 0.001J NA NA 5 0.99 No
Acetone 0.027 B NA NA 0.69' -0.24' No
Chloroform 0.0081 NA NA 10.35 1.92° No
Methylene chloride 0.0051 NA NA 5 1.25 No
Tetrachlorosthene 0.0022 J NA NA 49 2.67° Yes
Toluene 0.0016 J NA NA 10.7° 2.69° No
Trichloroethene 0.0028 J NA NA 10.6° 2.29° No
Trichloroflucromethane 0.0015J NA NA 28 253 No
Vinyl Chloride 0.0064 NA NA 7' 1.38" No
p,m-Xylene 0.0018 J NA NA 23.4" 1.5° No
bis (2-Ethylhexyl) phthalate 1,3 NA NA 851" 7.6° Yes

Refer to footnotes at end of table.
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Table 3 (Concluded)

Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 12B with

Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K ,
(Note: Several samples were collected from 0-8 feet; however, all maximums were found at 0-5 feet)

Is Maximum COC
Concentration
Less Than or Is COC a
SNL/NM Equal to the :
Maximum | Background | Applicable SNL/NM B'(‘l';g;::"ou'f;m?
Concentration | Concentration Background BCF Log K, (for ' 09
COC Name (ma/kg) (mg/kg) Screening Value? | (maximum aquatic) organic COCs) K,.>4)

2 4-Dinitrotoluene 0.00072 NA NA 204° 1.987 Yes
2,6-Dinitrotoluene 0.00084 NA NA 5,225 1.72° Yes

*From Zamorski (December 1997).

®From NMED (March 1998).

°BCF and/or Log K, from Yanicak (March 1997).
“BCF from Neumann (1976).

*Parameter nondetect, concentration assumed 1o be one-half of detection limit.
'BCF from Callahan st al. (1979).

*BCF and/or Log K, from Micromedex (1998).
"From NMED (May 1998).

'BCF and/or Log K, from Howard (1980).

'BCF and/or Log K, from Howard (1993).

"BCF and/or Log K_,, from Howard (1989).

B = Analyte detected in associated blank.

BCF = Bioconcentration factor.

COC = Constituent of concern.

J = Estimated concentration.

Ko = Qctanol-water partition coefficient.

Log = Logarithm (base 10).

mgkg = Milligram(s) per kilogram.

NA = Not applicable (organic COCs do not have accepted background concentrations).

NMED = New Mexico Environment Department.
SNL/NM = Sandia National Laboratories/New Mexico
SWMU = Solid waste management unit.

- = Information not available.
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Table 4

Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 12B with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Is Maximum COC
SNL/NM Concentration Less Than
Maximum Background or Equal to the Applicable s coca .
Concentration | Concentration SNL/NM Background BCF Bioaccumulator?
COC Name (pCi/g) (pCilg)’ Screening Value? (maximum aquatic) | (BCF>40, Log K, >4)

Cs-137 0.43- 0.52 Yes 3000° Yes
Th-232 0.86 1.03 Yes 3000° No®
U-235 1.07 0.16 No 900" Yes®
U-238 57.9 231 No 900° Yes®

*From Dinwiddie (September 1997).

"From NMED (March 1998).
°BCF from Yanicak (March 1997).

*From Baker and Soldat (1992).

BCF = Bioconcentration factor.

COoC = Constituent of concern.

Ko = Octanol-water partition coefficient.

Log = Logarithm {base 10).

NMED = New Mexico Environment Department.

pCi/g = Picocurie(s) per gram.
SNL/NM = Sandia National L.aboratories/New Mexico.

SWMU

= Solid waste management unit.
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Infiltration at the site is enhanced by the coarse texture of the canyon soils (Tesajo-Millett stony
sandy loam [USDA June 1977]). Water that infilirates into the soil will continue to percolate
through the soil until field capacity is reached. Based upon observations made during the
installation of a piezometer in the arroyo channel immediately above SWMU 12B, the alluvium
above the bedrock is 57 feet in thickness. Moist soil was observed in the first 5 feet of alluvium,
and the remaining 52 feet (to bedrock) were dry. The Burn Site Well, about 500 feet southeast
of the site, did not encounter groundwater until 230 feet below ground surface. Therefore,
infiltration from the arroyo does not appear to be sufficient to contact groundwater in the area of
the Lurance Canyon Burn Site.

Plant roots can take up COCs that are in the soil. These COCs may be transported to the
aboveground tissues with the xylem stream and may then be consumed by herbivores or
returned to the soil as litter. Aboveground litter is capable of transport by wind until consumed
by decomposer organisms in the soil. Constituents in plant tissues that are consumed by
herbivores may pass through the gut and be returned to the soil (at the site or transported from
the site in the herbivore) in feces, or be absorbed into tissues and held, metabolized, or later
excreted. The herbivore may be eaten by a primary carnivore or scavenger and the
constituents still held in the consumed tissues will repeat the sequence of absorption,
metabolization, excretion, and consumption by higher predators, scavengers, and
decomposers. The potential for transport of the constituents within the food chain is dependent
upon the mobility of the species that comprise the food chain and the potential for the :
constituent to be transferred across the links in the food chain. Although SWMU 12B has been
highly disturbed and is essentially bare of vegetation, downstream areas are vegetated and
some recovery of vegetation along the channel is expected to occur. Therefore, food chain
uptake is a potential transport mechanism at this site.

Degradation of COCs at SWMU 12B may result from biotic or abiotic processes. inorganic
COCs at this site are elemental in form and are therefore not considered to be degradabie.
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter
elements. Other transformations of inorganics may include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Degradation processes for
organics (HE, VOCs, and SVOCs) may include photolysis, hydrolysis, and biotransformation.
Photolysis requires light, and therefore takes place in the air, at the ground surface, or in
surface water. Hydrolysis includes chemical transformations in water, and may occur in the soil
solution. Biotransformation is the result of metabolic breakdown of the compound by plants,
animals, and microorganisms.

Table 5 summarizes the fate and transport processes that may occur at SWMU 12B. Because
the site is situated within the Lurance Canyon, and is therefore sheltered by surrounding slopes
and woodland vegetation, significant transport of soil particles by wind is unlikely. The loss of
organic COCs at the soil surface through volatilization and photolysis may be significant
Transport of COCs in the surface soil by surface water runoff may also be significant due to the
restored drainage channel on the site. Subsurface migration of COCs from this channel bed,
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Table 5
Summary of Fate and Transport at SWMU 12B
Transport and Fate Mechanism Existence at Site : Significance

Wind Yes Low

Surface runoft Yes Moderate

Migration to groundwater No None

Food chain uptake Yes Low
Transformation/degradation Yes Low (inorganics and radionuclides)

Moderate io high (organics)

SWMU = Solid waste management unit.

however, is not significant and is highly unlikely to contact groundwater. For inorganic COCs,
the potential for degradation and/or transformation is very low and decay of radiological COCs
is insignificant due to their long half lives. The potential for degradation and/or
biotransformation of the VOCs and SVOCs is moderate to high. Food chain transfers are not
expected to be significant for the COCs because of the lack of ecological receptors at this site.

VI. Human Health Risk Screening Assessment

VIA Introduction

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

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

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

Step 3. The potential intake of these COCs by the representative population is calculated
using a tiered approach. The first component of the tiered approach includes two
screening procedures. One screening procedure compares the maximum
concentration of the COC fo an SNL/NM maximum background screening value.
COCs that are not eliminated during the first screening procedure are subjected to
a second screening procedure that compares the maximum concentration of the
COC to the SNL/NM proposed Subpart S action level,

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

Step 5. Potential toxicity effects (specified as a hazard index [H1]) and excess cancer risks
are calculated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated
cancer risk are calculated by subtracting appticable background concentrations
directly from maximum on-site contaminant values. This background subtraction
only occurs when a radiological COC occurs as contamination and exists as a
natural background radionuclide.
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Step 6. These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA) and DOE to determine whether further evaluation, and
potential site clean-up, is required. Nonradiological COC risk values are also
compared to background risk so that an incremental risk may be calculated.

Step 7. Uncertainties are discussed in the previous steps.

V9.2 Step 1. Site Data

Section | provides the description and history for SWMU 12B. Section Il presents the
comparison of results to DQQOs. Section Il describes the determination of the nature, rate, and
extent of contamination.

V1.3 Step 2. Pathway Identification

SWMU 12B has been designated a future land-use scenario of recreational (DOE et al. October
1995) (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 for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because of the potential to inhale dust and volatiles (volatile
inhalation pathway for nonradiologicals only). Soil ingestion is included for the radiological
COCs as well. No water pathways to the groundwater are considered. Depth to groundwater
at SWMU 12B is approximately 230 feet bgs. Because of the lack of surface water or other
significant mechanisms for dermal contact, the dermal exposure pathway is considered not to
be significant. No intake routes through plant, meat, or milk ingestion are considered
appropriate for the recreational land-use scenario. However, plant uptake is considered for the
residential land-use scenario.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation {dust)
Plant uptake (residential only) Plant uptake {residential cnly)
Direct gamma

Vi.4 Step 3. COC Screening Procedures

Step 3, discussed in this section, includes two screening procedures. The first screening
procedure is a comparison of the maximum COC concentration to the background screening
level. The second screening procedure compares maximum COC concentrations to SNL/NM
proposed Subpart S action levels. This second procedure is applied only to COCs that are not
eliminated during the first screening procedure.
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Vi4.1 Background Screening Procedure

Vi4.1.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the SNL/NM maximum
screening level for this area. SNL/NM has been verbally informed that all the metals
background values from the Canyons Study, with the exception of selenium, will be approved
(NMED May 1998). Samples have been collected to resolve the selenium issue. The SNL/NM
maximum background concentration is selected to provide the background screen in Table 3
and used to calculate risk attributable to background in Table 9. Only the COCs that are above
their respective SNL/NM maximum background screening levels or do not have a quantifiable
background screening level are considered in further risk assessment analyses.

For radiclogical COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are carried no further in the risk assessment. This
approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiological COCs that do not have a background value and are
detected above the analytical minimum detectable activity are carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COCs.

Vi4.1.2 Results

Tables 3 and 4 present a comparison of SWMU 12B maximum COC concentrations to the
SNL/NM maximum background values (Dinwiddie September 1997, Zamorski December 1997}
for the human health risk assessment. For the nonradiological COCs, four COCs exceeded
their respective background screening levels. One nonradiclogical COC has no quantifiable
background concentration, so it is not known whether that COC exceeded background.
Seventeen of the COCs are organic compounds and do not have background screening levels.

The maximum concentration value for lead is 190 J milligrams per kilogram {mg/kg). The EPA
intentionally does not provide any human health toxicological data on lead, and therefore, no
risk parameter values can be calculated. However, EPA Region 6 guidance for the screening
value for lead for an industrial land-use scenario is 2,000 mg/kg (EPA 1996a); for a residentiai
land-use scenario, the EPA screening guidance value is 400 mg/kg (EPA 1994). The maximum
concentration value for lead at this site is less than both screening values, and therefore, lead is
eliminated from further consideration in the human health risk assessment:

For the radiological COCs, two constituents had maximum measured activities greater than
their respective background (U-235 and U-238). Each was only slightly above its respective
background comparison value.
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Vi4.2 Subpart S Screening Procedure

vid.2.1 Methodology

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels (IT July 1994) calculated using methods
and equations promulgated in the proposed RCRA Subpart S (EPA July 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all
calculations were based upon the assumption that receptor doses from both toxic and
potentially carcinogenic compounds result most significantly from ingestion of contaminated
soil. Because the samples were all taken from the surface and near-surface, this assumption is
considered valid. If there were ten or fewer COCs and each had a maximum concentration less
than 1/10 of the action level, then the site would be judged to pose no significant health hazard
to humans. If there were more than ten COCs, the Subpart S screening procedure is not
performed.

vid.2.2 Resuits

Because the SWMU 12B sample set has more than ten COCs that continue past the first
screening level (including COCs that do not have background screening values), the proposed
Subpart S screening process was not performed. All nonradiological COCs that are not
eliminated during the background screening process for SWMU 12B have a calculated hazard
quotient (HQ) and excess cancer risk value.

Radiological COCs have no predetermined action levels analogous to proposed Subpart S
levels, and therefore, this step in the screening process is not performed for radiological COCs.

V1.5 Step 4. ldentification of Toxicological Parameters

Tables 6 (nonradiological) and 7 (radiological) show the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values used for
nonradiological COCs in Table 6 are from the Integrated Risk Information System (IRIS) (EPA
1998a), Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and EPA

Region 9 (EPA 1996b) and EPA Region 3 (EPA 1997c) electronic databases. Dose conversion
factors (DCF) used in determining the excess TEDE values for radiological COCs for the
individual pathways were the default values provided in the RESRAD computer code (Yu et al.
1993a) as developed in the following documents:

¢ DCFs for ingestion and inhalation are taken from “Federal Guidance Report No. 11,

Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion
Factors for Inhalation, Submersion, and Ingestion” (EPA 1988).
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Table 6
Toxicological Parameter Values for SWMU 12B Nonradiclogical COCs
RfD, RfDinh . SF4 Sfinh
{mya/kg- {ma/kg- (mg/kg- | {(mg/kg- | Cancer
COC Name day) Confidence® day) Confidence® | day)’ day)’ | Class”
Barium 7E-2° M 1.4E-4° -- - - -
Cadmium 5E-4° H 5.7E-5° - . 6.3E+0° B1
Mercury 3E-4° - 8.6E-5° M -- -- D
Silver 5E-3° L -- -- - - D
1,1-Dichloroethene 9E-3° M 9E-3° - 6E-1° 1.8E-1° C
1,4-Dichlorobenzene | 2.3E-1° - 2.3E-1° M 24€-2° | 2.4E-2° -
2-Butanone 6E-1° L 2.9E-1° L -~ - D
2-Hexanone 4E-2' - -- -- -- -- --
2-Chloroethyl- 2 5E-2' - -- -- -- -- -
vinylether
Acetone 1E-1° L 1E-1° - -- - D
Chloroform 1E-2° M 1E-2° - 6.1E-3° | 8.1E-2° B2
Methylene chioride BE-2° M 8.6E-1" - 7.5E-3° | 1.7E-8° B2
Tetrachloroethene 1E-2° M 1E-2° - 5.0E-2° 2E-3° -
Toluene 2E-1° M 1.1E-1° M - - D
Trichloroethene 6E-3° - 6E-3° - 1.1E2° | 6E-3° -
Trichlorofluoro- 3E-1° M 2E-1° - - - -
methane
Vinyl Chloride - -- - - 1.9+0° | 3E-1° -
p,m-Xylene® 2E+0° M 2E-1° - - - D
bis (2-Ethylhexyl) 2E-2° -- 2.2E-2° - 1.4E-2° | 1.4E-2° -
phthalate
2,4-Dinitrotoluene 2E-3° H 2E-3° - 6.8E-1° | 6.8E-1° B2
2, 6-Dinitrotoluene 1E-3° -- 1E-3° o 6.8E-1° | 6.8E-1° B2

Confldence associated with IRIS (EPA 1998) database values. Confidence: L = low, M= medium, H = high.
*EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998):
B1 = Probable human carcinogen. Indicates that 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.
°Tomcologlcal parameter values from IRIS electronic database (EPA 1998a).
To><|colog|cai parameter values fram HEAST database (EPA 1897a).
Toxlcologucal parameter values from EPA Region 9 electronic database (EPA 1986b).
Toxlcoioglcal parameter values from EPA Regicn 3 electronic daiabase {EPA 1997c¢).
“Toxicological values are for xylene, mixture.

CGC = Constituent of concern. RD,, = Inhalation chronic reference dose.
EPA = U.S. Environmental Protection Agency. RfD, = Oral chronic reference dose.
HEAST = Health Effects Assessment Summary Tables. SF,,, = Inhalation slope factor.

IRIS = Integrated Risk Information System. SF, = Oral slope factor.

mg/kg-day = Milligram(s) per kilogram day. SWMU = Solid waste management unit.
(mg/kg-day)’ = Per milligram per kilogram day. - = Information not available.
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Table 7
Radiological Toxicological Parameter Values for SWMU 12B COCs Obtained from
RESRAD Risk Coefficients®

SF, Sfinh Sfay
COC Name {(1/pCi) (1/pCi) (9/pCi-yr) Cancer Class’
U-238 6.20E—11 1.20E—08 6.60E—-08 A
U-235 4.70E—11 1.30E-08 2.70E—07 A

*From Yu et al. (1993a).

°EPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen.
1/pCi = One per picocurie '

COC = Constituent of concern.

EPA = U.8. Environmental Protection Agency.

g/pCi-yr= Gram(s) per picocurie-year

SF,, = External volume exposure slope factor.
8F,, = Inhalation slope factor.
SF, = Oral (ingestion) slope factor

SWMU = Solid waste management unit.

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

+ DCFs for volume contamination (exposure to contamination deeper than the immediate
surface of the site) were calculated using the methods discussed in “Dose-Rate
Conversion Factors for External Exposure to Photon Emitters in Soil” (Health Physics
28:193-205 [Kocher 1983]) and in ANL/EAIS-8, “Data Collection Handbook to Support
Modeling the Impacts of Radioactive Material in Soil” (Yu et al. 1993a).

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section VI1.6.2
provides the risk characterization, including the HI and the excess cancer risk for both the
potential nonradiological COCs and associated background for recreational and residential land
uses. The incremental TEDE and incremental estimated cancer risk are provided for the
background-adjusted radiological COCs for both recreational and residential land uses.

VI.6.1 Exposure Assessment

Appendix 1 shows the equations and parameter input values used in calculating intake values
and subsequent HI and excess cancer risk values for the individual exposure pathways. The
appendix shows parameters for both recreational and residential land-use scenarios. The
equations for nonradiological COCs are based upon the RAGS (EPA 1989). Parameters are
based upon information from the RAGS (EPA 1989) and other EPA guidance documents and
reflect the reasonable maximum exposure (RME) approach advocated by the RAGS (EPA
1989). For radiological COCs, the coded equations provided in RESRAD computer code are
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used to estimate the incremental TEDE and cancer risk for individual exposure pathways.
Further discussion of this process is provided in the Manual for Implementing Residual
Radioactive Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993b).

Although the designated land-use scenario is recreational for this site, risk and TEDE values for
a residential land-use scenario are also presented. These residential risk and TEDE values are
presented only to provide perspective of potential risk to human health under the more
restrictive land-use scenario.

V6.2 Risk Characterization

Table 8 shows an HI of 0.00 for the SWMU 12B nonradiological COCs and an excess cancer
risk of 2E-8 for the designated recreational land-use scenario. The numbers presented
included exposure from soil ingestion and dust and volatiie inhalation for nonradiological COCs.
Table 9 shows an HI of 0.00 and an excess cancer risk of 1E-11 assuming the maximum
background concentrations of the SWMU 12B associated background constituenis for the
designated recreational land-use scenario.

For the radiolegical COCs, contribution from the direct gamma exposure pathway is included.
For the recreational land-use scenario, a TEDE was calculated for an individual who spends

4 hours per week on the site. This resulted in an incrementat TEDE of 0.19 millirem per year
(mrem/yr). In accordance with EPA guidance found in Office of Solid Waste and Emergency
Response Directive No. 9200.4-18 (EPA 1997b}, an incremental TEDE of 15 mrem/yr is used
for the probable land-use scenario (recreational in this case); the calcuiated dose value for
SWMU 12B for the recreational land use is well below this guideline. The estimated excess
cancer risk is 2.6E-6. The estimated excess cancer risk is 5.6E-5. The excess cancer risk from
the nonradiological COCs and the radiological COCs is not additive, as noted in the RAGS
(EPA 1989).

For the residential land-use scenario nonradioactive COCs, the Hl is 0.8, and the excess
cancer risk is 1E-5 (Table 8). The numbers in the table included exposure from soil ingestion,
dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally
recommends that inhalation not be included in a residential land-use scenario, this pathway is
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and,
subsequently, for dust to be present in predominantly residential areas. Because of the nature
of the local soil, other expoesure pathways are not considered (see Appendix 1). Table 9 shows
that for the SWMU 12B associated background constituents, the HI is 0.7 and the excess
cancer risk is 4E-10.

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

4.49 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM February
1998) for a complete loss of institutional controls (residential land use in this case); the
calculated dose value for SWMU 12B for the residential land-use scenario is well below this
guideline. Gonsequently, SWMU 12B is eligible for unrestricted radiological release as the

residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the
on-site receptor.

AlL/4-98/WP/SNL:RS4400-4.D0C 16 301462.185.06 09/03/98 6:34 PM



RISK SCREENING ASSESSMENT FOR SWMU 12B 09/03/98

Table 8
Risk Assessment Values for SWMU 12B Nonradiological COCs
Maximum Recreational Land-Use Residential Land-Use
Concentration Scenario” Scenario’

COC Name (mg/kq) Hazard Index | Cancer Risk | Hazard index | Cancer Risk
Barium 370J 0.00 -- 0.06 -
Cadmium 0.82 0.00 2E-11 0.67 5E-10
Mercury 0.06° 0.00 o 0.10 -
Silver 0.06° 0.00 - 0.00 -
1,1-Dichloroethene 0.0011 J 0.00 7E-10 0.00 3E-7
1,4-Dichlorobenzene 0.0012 J 0.00 9E-12 0.00 2E-9
2-Butanone 0.023 0.00 -- 0.00 -
2-Hexanone 0.0025 J 0.00 - 0.00 -
2-Chloroethyl- 0.001J 0.00 -- 0.00 --
vinylether
Acetone 0.027 B 0.00 -- 0.00 “-
Chloroform 0.0081 0.00 1E-9 0.00 5E-8
Methylene chloride 0.0051 0.00 2E-11 0.00 4E-8
Tetrachloroethene 0.0022 J 0.00 1E-11 0.00 2E-8
Toluene 0.0016 J .00 -- 0.00 --
Trichloroethene 0.0028 J 0.00 2E-11 0.00 8E-9
Trichlorofluoro- 0.0015J 0.00 - 0.00 -
methane
Vinyl chioride 0.0064 0.00 2E-8 0.00 1E-5
p,m-Xylene” 0.0018 J 0.00 -- 0.00 -
bis (2-Ethylhexyl) 1.3 0.00 7E-10 0.00 3E-8
phthalate
2,4-Dinitrotoluene 0.00072 0.00 2E-11 0.00 9E-10
2,6-Dinitrotoluene 0.00084 0.00 3E-11 0.00 1E-9

Total 0.00 2E-8 0.8 1E-5

*From EPA (1989).
®Parameter nondetect, concentration assumed to be 0.5 of detection limit.

&l'oxicological values used in calculations are for xylene, mixture.
B = Analyte detected in associated blank.

COC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.

J = Estimated concentration.

mg/kg = Milligram(s) per kilogram.

SWMU = Solid waste management unit,

-- = Information not available.
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Table 9
Risk Assessment Values for SWMU 12B Nonradiological Background Constituents
Recreational Land-Use Residentlal Land-Use
Background . Scenario Scenario
Concentration Hazard Cancer Hazard Cancer
COC Name (mg/kg) Index Risk Index Risk
Barium 246 0.00 -- 0.04 --
Cadmium 0.64 0.00 1E~11 0.52 4E-10
Mercury 0.055 0.00 -- 0.09 --
Silver <0.5 -- -- -- --
Total 0.00 1E-11 0.7 4E-10
®From Zamorski (December 1997).
°From EPA (1989).
COC = Constituent of concern.
EPA = U.S. Environmental Protection Agency
SWMU = Sclid waste management unit.
-- = Information not available.
V1.7 Step 6. Comparison of Risk Values to Numerical Guidelines.

The human health risk assessment analysis evaluated the potential for adverse health effects

for both a recreational land-use scenario (the designated land-use scenario for this site) and a
residential land-use scenario.

For the recreational land-use scenario nonradiological COCs, the HI calculated is 0.00 (less
than the numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is
estimated at 2E-8. Guidance from the New Mexico Environment Department {NMED) indicates
that excess lifetime risk of developing cancer by an individual must be less than 1E-6 for

Class A and B carcinogens and less than 1E-5 for Class C carcinogens (NMED March 1998).
The excess cancer risk is driven by vinyl chloride, which is not currently classified. However,
assuming the most stringent classification (A), the excess cancer risk for this site is below the
suggested acceptable risk value of 1E-6.

This assessment also determined risks considering background concentrations of the potential
nonradiological COCs for both the recreational and residential land-use scenarios. For
nonradiological COCs, assuming the recreaticnal land-use scenario, the Hl is 0.00 and the
excess cancer risk is 1E-11. Incremental risk is determined by subtracting risk associated with
background from potential COC risk. These numbers are not rounded before the difference is
determined and, therefore, may appear to be inconsistent with numbers presented in tables and
within the text. Incremental Hl is 0.00, and the incremental cancer risk is 2.1E-8 for the
recreational land-use scenario. These incremental risk calculations indicate insignificant risk to
human health from nonradiological COCs considering a recreational land-use scenario.

For radiological COCs of the recreational land-use scenario, incremental TEDE is
0.19 mrem/yr, which is significantly less than the EPA’s numerical guideline of 15 mrem/yr.
Incremental estimated excess cancer risk is 2.6E-6.
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The calculated HI for the residential land-use scenario nonradiological COCs is 0.8, which is
also below the numerical guidance. Excess cancer risk is estimated at 1E-5. Excess

cancer risk is driven by vinyl chloride which is currently not classified. Assuming the most
restrictive class (A), the excess cancer risk for this site is above the suggested acceptable risk
value (1E-6). The HI for associated background for the residential land-use scenario is 0.7 and
the excess cancer risk is 4E-10. The incremental Hl is 0.18, and the incremental cancer rigk is
1E-5 for the residential land-use scenario. The incremental excess cancer risk calculation
indicates potentially significant contribution to human health risk from the COCs considering a
residential land-use scenario.

The incremental TEDE for a residential land-use scenario from the radiclogical components is
4.49 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr suggested
in the SNL/NM RESRAD Input Parameter Assumptions and Justification (SNL/NM February
1998). The estimated excess cancer risk is 5.6E-5.

V1.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at SWMU 12B was based
upon an initial conceptual model validated with the VCM activities at the site. The confirmatory
sampling was implemented after the VCM action in accordance with the VCM Plan (SNL/NM,
June 1297) which is consistent with NMED guidelines (NMED, March 1998). The DQOs
contained in the VCM Plan (SNL/NM July July 1997) are appropriate for use in screening risk
assessments. The clean-up action and data collected, based upon sample location, density,
and depth are representative of the site. The analytical requirements and results satisfy the
DQOs. Data quality was independently reviewed. Therefore, there is no uncertainty associated
with the data quality used to perform the screening risk assessment at SWMU 12B.

Because of the location, history of the site, and future land use (DOE et al. October 1995),
there is low uncertainty in the land-use scenario and the potentially atfected populations that
were considered in making the risk assessment analysis. Because the COCs are found in
surface and near-surface soils and because of the location and physical characteristics of the
site, there is little uncertainty in the exposure pathways relevant to the analysis.

A reasonable maximum exposure (RME) approach was used to calculate the risk assessment
values. This means that the parameter values in the calculations are conservative and that
calculated intakes are probably overestimates. Maximum measured values of COC
concentrations are used to provide conservative results.

Table 8 shows the uncenrtainties (confidence) in nonradiological toxicological parameter values.
There is a mixture of estimated values and values from [RIS (EPA 1998a), HEAST (EPA
1997a), and EPA Region 9 (EPA 1996b) and EPA Region 3 (1997c) databases. Where values
are not provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 1998a),
or the EPA regions (EPA 1996h, EPA 1997c). Because of the conservative nature of the RME
approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.

Risk assessment values for nonradiological COCs are within the human health acceptable
range for the recreational land-use scenario compared to established numerical guidance.
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For radiological COCs, the conclusion of the risk assessment is that potential effects on human
health for both recreational and residential land-use scenarios are within guidelines and are a
small fraction of the estimated 360 mrem/yr received by the average U.S. population (NCRP
1987).

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

VI.9 Summary

SWMU 12B has identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated recreational land-use scenario,
and the nature of contamination, potential exposure pathways identified for this site included
soil ingestion and dust and volatile inhalation for chemical constituents and soil ingestion, dust
inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an
exposure pathway for the residential land-use scenario.

Using conservative assumptions and employing an RME approach to risk assessment,
calculations for nonradiological COCs show that for the recreational land-use scenario the HI of
0.00 is significantly less than the accepted numerical guidance from the EPA. The excess
cancer risk of 2E-8 is also below the acceptable risk value provided by the NMED for a
recreational land use scenario (NMED March 1998). The incremental Hi is 0.00, and the
incremental cancer risk is 2.1E-8 for the recreational land-use scenario. Incremental risk
calculations indicate insignificant risk to human health for a recreational land-use scenario.

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much
less than EPA guidance values; the estimated TEDE is 0.12 mrem/yr for the recreational land-
use scenario. This value is much less than the numerical guidance of 15 mrem/yr in

EPA guidance (EPA 1997b). The corresponding incremental estimated cancer risk value is
2.6E-6 for the recreational land-use scenario. Furthermore, the incremental TEDE for the
residential land-use scenario that results from a complete loss of institutional control is only
4.49 mrem/yr with an associated risk of 5.6E-5. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, SWMU 12B is eligible for unrestricted radiological
release.

Uncertainties associated with the calculations are considered small relative to the

conservativeness of risk assessment analysis. It is, therefore, concluded that this site does not
have potential to affect human health under a recreational land-use scenario.

VII. Ecological Risk Screening Assessment
VII.1 Introduction
This section addresses the ecological risks associated with exposure to constituents of potential

ecological concern (COPEC) in soils at SWMU 12B. A component of the NMED Risk-Based
Decision Tree is to conduct an ecological screening assessment that corresponds with that
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presented in the EPA’s Ecological Risk Assessment Guidance for Superfund (EPA 1997d). The
current methodology is tiered and contains an initial scoping assessment followed by a more
detailed screening assessment. Initial components of NMED’s decision tree (a discussion of
DQOs, a data assessment, and evaluations of bioaccumulation and fate-and-transport
potential) are addressed in the scoping assessment (Section VII.2 of this report), with the
exception of DQOs which are reviewed in Section Il of this report. Following the completion of
the scoping assessment, a determination is made as tc whether a more detailed examination of
potential ecological risk is necessary. If deemed necessary, the scoping assessment proceeds
to a screening assessment whereby a more quantitative estimate of ecological risk is
conducted. Although this assessment incorporates conservatisms in the estimation of
ecological risks, ecological relevance and professional judgment are also used as
recommended by the EPA (1998b) to ensure that predicted exposures of selected ecological
receptors reflect those reasonably expected to occur at the site.

Vil.2 Scoping Assessment

The scoping assessment focuses primarily on the likelihood of exposure of biota at/or adjacent
to the site to be exposed to constituents associated with site activities. Included in this section
are an evaluation of existing data and a comparison of maximum detected concentrations to
background concentrations, examination of bicaccumulation potential, and fate and transport
potential. A Scoping Risk Management Decision will involve a summary of the scoping results
and a determination as to whether further examination of potential ecological impacts is
necessary.

Vil.2.1 Data Assessment

As indicated in Section IV (Tables 3 and 4), constituents in soil within the 0- to 5-foot depth
interval that exceeded background concentrations were as follows:

Barium
Cadmium
Lead
U-235
U-238.

In addition, mercury and silver were not detected in soils from the site, but their detection limits
exceeded the reported concentrations of these metals in background soil samples.

Crganic analytes detected in soil include the following:

1,1-dichloroethene
1,4-dichlorobenzene
2-butanone
2-hexanone
2-chloroethylvinyl ether
2, 4-dinitrotoluene
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2,6-dinitrotoluene
Acetone
Bis(2-ethylhexyl)phthalate
Chloroform
Methylene chioride
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluormethane
Vinyl chloride
p,m-xylene.

Vil.2.2 Bioaccumulation

Among the COPEQGs listed in Section Vil.2.1, the following were considered to have
bicaccumuiation potential in aquatic environments (Section IV, Tables 3 and 4):

Barium

Cadmium

Lead

Mercury

U-235

U-238
1,4-dichlorobenzene
2,4-dinitrotoluene
2,6-dinitrotoluene
Bis(2-ethylhexyl)phthalate
Tetrachloroethene.

¢ ©& & & & & & & 0 0

It should be noted, however, that as directed by the NMED (NMED March 1998),
bioaccumulation for inorganics is assessed exclusively based upon maximum reported
bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFs are used to
evaluate the bioaccumulation potential for metals, bicaccumulation in terrestrial species is likely
to be overpredicted.

Vil.2.3 Fate and Transport Potential

The potential for the COPECs to move from the source of contamination to other media or biota
is discussed in Section V. As noted in Table 5 (Section V), surface-water runoff is expected to
be of moderate significance, while wind dispersion and focd chain uptake are expected to be of
low significance for the COPECs at this site. For organic COPECs, the potential for
biotransformation and degradation is considered of moderate to high significance at the site.
For inorganics and radionuclides, degradation is of low significance. Migration to groundwater
is not anticipated. '
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Vil.2.4 Scoping Risk Management Decision

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this SWMU and that COPECs also exist
at the site. As a consequence, a screening assessment was deemed necessary to predict the
potential level of ecological risk associated with the site.

VIL3 Screening Assessment

As concluded in Section VI1.2.4, complete ecological pathways and COPECs are associated
with this SWMU. The screening assessment performed for the site involves a quantitative
estimate of current ecological risks using exposure models in association with exposure
parameters and toxicity information obtained from the literature. The estimation of potential
ecologicat risks is conservative to ensure ecological risks are not underpredicted.

Components within the screening assessment include the following:
» Problem Formulation—sets the stage for the evaluation of potential exposure and risk.
» Exposure Estimation—provides a quantitative estimate of potential exposure.

» Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
. COPECs to specific receptors.

» Risk Characterization—characterizes the ecological risk associated with exposure of
the receptors to environmental media at the site.

¢ Uncertainty Assessment—discusses uncertainties associated with the estimation of
exposure and risk.

» Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance.

» Screening Assessment Scientific/Management Decision Point—presents the decision
to risk managers based upon the results of the screening assessment.

Vi.3.1 Problem Formulation

Problem Formulation is the initial stage of the screening assessment that provides the
introduction to the risk evaluation process. Components that are addressed in this section
include a discussion of ecological pathways and the ecological setting, identification of
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,
and ecological endpoints (other components commonly addressed in a screening assessment)
are presented in the “Predictive Ecological Risk Assessment Methodoiogy for SNL/NM ER
[Environmental Restoration] Program” (IT July 1998) and are not duplicated here.
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Vil.3.1.1 Ecological Pathways and Setting

SWMU 12B is located at the Lurance Canyon Burn Site in the upper part of the Lurance
Canyon in the Manzanita Mountains. The site, which comprises approximately 0.3 acre, was a
natural arroyc channel that had been filled by grading activities at the Burn Site. The site has
recently been remediated and the drainage channel restored as part of a VCM. As a result, the
area is highly disturbed, although ruderal and early successional vegetation is expected to
become established at these site. The Burn Site is still active; however, wildlife receptors from
the relatively undisturbed natural habitat (pifion-juniper woodland) that surrounds it may
encroach on this SWMU or use it as a travel corridor. A biological and sensitive species survey
of the Burn Site and surrounding areas was conducted in 1991, with no threatened,
endangered, or sensitive species found (Biggs 1991a, 1991b).

Complete ecological pathways may exist at this site through the exposure of plants and wildlife
to COPECs in surface and subsurface soil. Direct uptake of COPECs from soil was assumed
to be the major route of exposure for plants, with exposure of plants to wind-blown soil
assumed to be minor. Exposure modeling for the wildlife receptors was limited to the food and
soil ingestion pathways. Because of the lack of surface water at this site, exposure to COPECs
through the ingestion of surface water was considered insignificant. Inhalation and dermal
contact were also considered insignificant pathways with respect to ingestion {(Sample and
Suter 1994). Groundwater is not expected to be affected by COPECs at this site.

VI.3.1.2 COPECs

The natural channel at SWMU 12B was filled beginning in about 1971. Waste (debris)
associated with explosives and burn tests (SWMUs 65 and 94) may have been buried with the
filling of this arroyo. Therefore, COPECs at SWMU 12B may include metals, HE, radionuclides,
VOCs, and SVOCs. In order to provide conservatism in this ecological risk assessment, the
assessment is based upon the maximum soil concentrations of the COPECs as measured in
soil samples within the first 5 feet of soil. Both radiological and nonradiclogical COPECs are
evaluated. The nonradiological COCs consist of inorganic analytes (i.e., metals) and a variety
of SVOCs and VOCs. Inorganic analytes and radionuclides were screened against
background concentrations, and those that exceeded the approved SNL/NM background
screening levels (Dinwiddie September 24, 1997; Zamocrski December 3, 1997) for the area
were considered to be COPECs. Maximum COPEC concentrations are reported in Tables 3
and 4. Nonradiological inorganics that are essential nuirients such as iron, magnesium,
calcium, potassium, and sodium were not included in this risk assessment per the EPA (1989).

VIL.3.1.3 Ecological Receptors

A nonspecific perennial plant was selected as the receptor to represent plant species at the site
(fT July 1998). Vascular plants are the principal primary producers at the site and are key to
the diversity and productivity of the wildlife community associate with the site. A deer mouse
(Peromyscus maniculatus) and burrowing owl (Speotyto cunicularia) were used to represent
wildlife use. Because of iis opportunistic food habits, the deer mouse was used to represent a
mammalian herbivore, omnivore, and insectivore. The burrowing ow! was selected as the top
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predator. Itis present in the grassland habitat at SNL/NM and is designated as a species of
management concern by the U.S. Fish and Wildlife Service in Region 2, which includes the
state of New Mexico (USFWS September 1995). The burrowing owl is a small raptor and will
therefore conservatively represent risk to other raptors potentially occurring in the woodland
habitat, such as the western screech owl (Otus kennicottii).

VIL3.2 Exposure Estimation

Direct uptake of COPECs from the soil was considered the only significant route of exposure for
terrestrial plants. Exposure modeling for the wildlife receptors was limited to food and soil
ingestion pathways. Inhalation and dermal contact were considered insignificant pathways with
respect to ingestion (Sample and Suter 1994). Drinking water was also considered an
insignificant pathway because of the lack of surface water at this site. The deer mouse was
modeled under three dietary regimes: as an herbivore (100 percent of its diet as plant
material), as an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates),
and as an insectivore (100 percent of its diet as soil invertebrates). The burrowing owl was
modeled as a strict predator on small mammals (100 percent of its diet as deer mice). Because
the exposure in the burrowing owl from a diet consisting of equal parts of herbivorous,
omnivorous, and insectivorous mice would be equivalent to the exposure consisting of only
omnivorous mice, the diet of the burrowing owl was modeled with intake of omnivorous mice
only. Both species were modeled with soil ingestion comprising 2 percent of the total dietary
intake. Table 10 presents the species-specific factors used in modeling exposures in the
wildiife receptors. Justification for use of the factors presented in this table is described in the
ecological risk assessment methodology document (IT July 1998).

Although home range is also included in this table, exposures for this risk assessment were
modeled using an area use factor of 1, implying that all food items and soil ingested are from
the site being investigated. The maximum measured COPEC concentrations (or one-half the
detection limit for mercury and silver) from soil samples within the 0- to 5-foot depth interval
were used to conservatively estimate potential exposures and risks to plants and wildlife at this
site.

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore

(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion
comprising 2 percent of the fotal dietary intake. Receptors are exposed to radiation both
internally and externally from U-235 and U-238. Internal and external dose rates to the deer
mouse and burrowing owl are approximated using modified dose rate models from the Hanford
Site Risk Assessment Methodology (DOE 1995) as presented in the ecological risk assessment
methodology document for the SNL/NM ER Program (IT July 1998). Radionuclide-dependent
data for the dose rate calculations were obtained from Baker and Soldat (1992). The external
dose rate model examines the total-body dose rate to a receptor residing in soil exposed to
radionuclides. The soil surrounding the receptor is assumed to be an infinite medium uniformly
contaminated with gamma-emitting radionuclides. The external dose rate model is the same for
both the deer mouse and the burrowing owl. The internal total-body dose rate model assumes
that a fraction of the radionuclide concentration ingested by a receptor is absorbed by the body
and concentrated at the center of a spherical body shape. This provides for a conservative
estimate for absorbed dose. This concentrated radiation source at the center of the body of the
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Table 10
Exposure Factors for Ecological Receptors at SWMU 12B
Food Intake
Trophic Body Weight Rate | Home Range

Receptor Species Class/Order Level (kg)a (kg/day) Dietary Composition’ {acres)
Deer Mouse Mammalia/ Herbivore 2.39E-2° 3.72E-3 Plants: 100% 2.7E-1°
{Peromyscus Rodentia (+ Soil at 2% of intake)
maniculaius)
Deer Mouse Mammalia/ Omnivore 2.39€-2° 3.72E-3 Plants: 50% 2.7E-1°
(Peromyscus Rodentia Invertebrates: 50%
maniculatus) (+ Soil at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2.39E-2° 3.72E-3 Invertebrates: 100% 2.7E-1°
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Burrowing owl Aves/ Carnivore 1.55E-1" 1.73E-2 Rodents: 100% 3.5E+1°
(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake)

*Body weights are in kilograms wet weight.

°Food 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). -
°EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho.

'From Dunning (1993).

°From Haug et al. (1993).
EPA =U.S. Environmental Protection Agency.

kg = Kilogramys).

kg/day = Kilogram(s) per day.

SWMU = Solid waste management unit.
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receptor is assumed to be a “point” source. Radiation emitted from this point source is
absorbed by the body tissues to contribute to the absorbed dose. Alpha and beta emitters are
assumed to transfer 100 percent of their energy to the receptor as they pass through tissues.
Gamma emitting radionuclides only transfer a fraction of their energy to the tissues because
gamma rays interact less with matter than do beta or alpha emitters. The external and internal
dose rate results are summed to calculate a total dose rate caused by exposure to
radionuclides in soil.

Table 11 presents the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 12 presents maximum concentrations in soil and derived concentrations
in tissues of the various food-chain elements that are used to model dietary exposures for each
of the wildlife receptors.

VIl.3.3 Ecological Effects Evaluation

Table 13 presents benchmark toxicity values for the plant and wildlife receptors. For plants, the
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs for
terrestrial plant life and wildlife recepiors, respectively.

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This
value has been recommended by the International Atomic Energy Agency (1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad per day should also offer
sufficient protection to other components within the terrestrial habitat of SWMU 12B.

Vil.3.4 Risk Characterization

Maximum concentrations in soil and estimated dietary exposures were compared to plant and
wildlife benchmark values, respectively. Results of these comparisons are presented in
Table 14. HQs are used to quantify the comparison with benchmarks for plants and wildlife
exposure.

Lead was the only analyte with an HQ exceeding unity for plants. Barium was the only analyte
with an HQ exceeding unity for the deer mouse and this was only for the omnivorous and
insectivorous exposure scenarios. Bis(2-ethylhexyl)phthatate resulted in an HQ greater than
1.0 for the burrowing owl, although HQs for the burrowing owl could not be determined for silver
and most organics.

As directed by the NMED, His were calculated for each of the receptors (the HI is the sum of
chemical-specific hazard quotients for all pathways for a given receptor). All receptors had His
greater than unity, with a maximum Hi of 9.4 for the burrowing owl.

Tables 15 and 16 summarize the internal and external dose rate model results for the two

radionuclides. The total radiation dose rate to the deer mouse was predicted to be
7.4E-4 rad/day. Total dose rate to the burrowing owl was predicted to be 3.8E-4 rad/day. The
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Transfer Factors Used in Exposure Models for

Table 11

09/03/98

Constituents of Potential Ecological Concern at SWMU 12B

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
Ecological Concern Transfer Factor Transter Factor Transfer Factor

Inorganic
Barium 1.5E-1° 1.0E+0” 2.0E-4°
Cadmium 5.5E-1" 6.0E-1° 5.5E-4°
Lead 9.0E-2° 4.0E-2° 8.0E-4°
Mercury 1.0E+0° 1.0E+0° 2.5E-1°
Silver 1.0E+0° 2.5E-1° 5.0E-3°
Organic’
1,1-Dichloroethene 2.3E+0 1.7E+1 2.9E-6
1,4-Dichloroethene 4.0E-1 2.0E+1 6.6E-5
2-Butanone 2.6E+1 1.4E+1 3.7E-8
2-Hexanone 6.2E4+0 1.5E+1 4.9E-7
2-Chlorosthylvinylether 1.0E+1 1.5E+1 1.9E-7
2,4-Dinitrotoluene 2.8E+0 1.7E+1 2.0E-6
2,6-Dinitrotoluene 3.9E+0 1.6E+1 1.1E-6
Acetone 5.3E+1 1.3E+1 1.0E-8
Bis(2-ethylhexyl)phthalate 2.3E-3 3.1E+1 6.4E-1
Chloroform 3.0E+0 1.6E+1 1.8E-8
Methylene chioride 7.3E+0 1.5E+1 3.6E-7
Tetrachloroethene 11E+0 1.8E+1 1.1E-5
Toluene 1.0E+0 1.8E+1 1.3E-1
Trichloroethene 1.1E+0 1.8E+1 1.2E-5
Trichlorofluoromethane 1.3E+0 1.8E+1 7.6E-6
Vinyl chloride 5.3E40 1.6E+1 6.5E-7
Xylene 5.5E-1 1.9E+1 3.7E-5

*From Baes et al. (1984).
"Default value.

‘NCRP (January 1989).
“From Stafford et al. (1991).

*Equations for the derivation of soil-to-plant and food-to-muscle transfer factors were obtained from Travis
and Arms (1988). Equations used in the derivation of soil-to-invertebrate transfer factors were obtained

from Conpell and Markwell (1920).

SWMU = Solid waste management unit.
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Table 12
Media Concentrations® for Constituents of
Potential Ecological Concern at SWMU 12B

Constituent of Potential Soil Plant Soil Deer Mouse
Ecological Concern (maximum) Foliageb Invertebrate” Tissues’

Inorganic
Barium 3.7E+2 5.6E+1 3.7E+2 1.4E-1
Cadmium 8.2E-1 4.5E-1 4.9E-1 B.4E-4
Lead 1.9E+2 1.7E+1 7.6E+0 4.0E-2
Mercury 6.0E-2° 1.0E+0 6.0E-2 4.8E-2
Silver 6.0E-2" 6.0E-2 1.5E-2 B.1E-4
Organic
1,1-Dichloroethene 1.1E-3 2.5E-3 1.9E-2 9.6E-8
1,4-Dichlorobenzene 1.2E-3 4.8E-4 2.4E-2 2.5E-6
2-Butanone 2.3E-2 6.1E-1 3.1E-1 5.3E-8
2-Hexanone 2.5E-3 1.5E-2 3.9E-2 4.1E-8
2-Chloroethyl vinyl ether 1.0E-3 1.0E-2 1.5E-2 7.6E-9
2,4-Dinitrotoluene 7.2E-4 2.0E-3 1.2E-2 4.5E-8
2,6-Dinitrotoluene 8.4E-4 3.3E-3 1.4E-2 2.9E-8
Acetone 2.7E-2 1.7E+0 4.1E-1 3.4E-8
Bis(2-ethylhexyl)phthalate 1.3E+0 2.0E-3 4. 1E+1 8.4E+1
Chlioroform 8.1E-3 24E-2 1.3E-1 4.4E-7
Methylene chloride 5.1E-3 5.4E-2 1.1E-1 9.3E-8
Tetrachloroethene 2.2E-3 2.4E-3 3.9E-2 6.9E-7
Toluene 1.6E-3 1.6E-3 2.9E-2 6.1E-7
Trichloroethene 2.BE-3 2.9E-3 5.0E-2 1.0E-6
Trichlorofluoromethane 1.5E-3 2.0E-3 2.6E-2 3.4E-7
Vinyl chloride 6.4E-3 3.4E-2 1.0E-1 1.4E-7
Xylene 1.8E-3 9.9E-4 3.4E-2 2.1E-6

*In milligram(s) per kilogram.

"Product of the soil concentration and the corresponding transfer factor.

’Based upon the deer mouse with an omnivorous diet. 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

EPA 1993).

°One-haif of the reported detection limit.

SWMU = Solid waste management unit.
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Table 13

Toxicity Benchmarks for Ecological Receptors at SWMU 12B

Mammalian NOAELs

Avian NOAELs

Constituent of Potential Plant Mammalian Test Species | Deer Mouse Avian Test Species Burrowing
Ecological Concern Benchmark’~ | Test Species” NOAEL"® NOAEL™' Test Species NOAEL"® Owl NOAEL™®

Inorganic
Barium 500 Rat’ 5.1 10.5 Chicks 20.8 20.8
Cadmium 3 Rat 1.0 1.9 Mallard 1.45 1.45
Lead 50 Rat 8.0 15.7 American kestrel 3.85 3.85
Mercury {inorganic) 0.3 Mouse 13.2 14.0 Japanese quail 0.45 0.45
Mercury {organic) 0.3 Rat 0.032 0.063 Mallard 0.0064 0.0064
Silver 2 Rat 17.8 34.8 o
Organic
1,1-Dichloroethene --- Rat' 29.3" 58.7 - —- -
1,4-Dichlorobenzene - Rat 134’ 262 -— - -
2-Butanone — Rat 1,771 3,460 -— -—-
2-Hexanone n Rat” 1,676" 3,280 - -
2-Chloroethyl vinyl ether --- Rat" 8.6" 16.8 — - -
2,4-Dinitrotoluene - Rat’ 38" 7.43 - — —
2,6-Dinitrotoluene Rat’ 7.2° 14.1 -
Acetone Rat 10 19.6
Bis(2-ethylhexyl)phthalate — Mouse 18.3 19.4 Ringed dove 1.1 1.1
Chloroform --- Rat 15 29.3 - -
Methylene chloride -— Rat 5.85 11.4 -—- -— —
Tetrachloroethene Mouse 1.40 1.48 - -
Toluene 200 Mouse 26.0 27.5
Trichloroethene Mouse 0.70 0.74
Trichlorofiuoromethane Rat’ 34.9” 68.3

Refer to footnotes at end of table
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Table 13 (Concluded)
Toxicity Benchmarks for Ecological Receptors at SWMU 12B

Mammalian NOAELs Avian NOAELs
Constituent of Potential Plant . Mammalianc Test Specjles Deer Mou§e Avian Test Specles Burrowmge
Ecological Concern Benchmark ™ Test Species”’ NOAEL™ NOAEL’ Test Species NOAEL Owl NOAEL™*
Vinyl chloride === Rat 0.33 0.17 -~ -
Xyiene --- Mouse 2.22 2.1 --- - -~

%in milligram(s) per kilogram soil.

bFrorn Efroymson et al. (1997).

°Body weights (in kilogram[s]) for the no-cbserved-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where

noted).

c'From Sample et al. (1996), except where noted.
°In milligram(s) per kilogram body weight per day.

‘Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a mammalian scaling

factor of 0.25.

“Based upon NOAEL conversion methodology presented in Sample et al. (1896). The avian scaling tactor of 0.0 was used, making the NOAEL independent of

body weight.
lhBody weight: 0.435 kilogram.
'Body welght: 0.303 kilogram.

--- designates insufficient toxicity data.
“Test species NOAEL based upon the NOAEL for 1,2-dichloroethane (EPA 1998a) scaled to a rat body weight and rat LD, values for 1,2-dichloroethane and 1,1-
dichioroethene (Micromedex 1998).
Test species NOAEL based upon the rat NOAEL for 1,2-dichlorobenzene (EPA 1998a) and rat LD,, values for 1,2-dichlorobenzene and 1,4-dichlorobenzene

(Micromedex 1998).

"Test species NOAEL based upon the rat NOAEL for 2-butanone (EPA 1998a} and rat LD, values for 2-butanone and 2-hexanone (Micromedex 1998).
"Test species NOAEL based upen the rat subchronic NOAEL for ethyl ether (EPA 1998a) and rat LD, values for ethyl ether and 2-chloroethyl vinyl ether

(Micromedex 1998).

°Based upon toxicity information from Etnier (1987).

PBased upon a chronic LOAEL (EPA 1998a) and an uncertainty factor of 0.1.
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Table 14
Hazard Quotients for Ecological Receptors at SWMU 12B
Deer Mouse Deer Mouse Deer Mouse
Constituent of Potential HQ HQ HQ Burrowing Owl

Ecological Concern Plant HQ (Herbivorous) (Omnivorous)® {Insectivorous) HQ
Inorganic
Barium 7.4E-1 9.3E-1 3.3E+0° 5.6E+0 4.0E-2
Cadmium 2.7E-1 3.9E-2 4.0E-2 4.2E-2 1.3E-3
Lead 3.8E+0 2.1E-1 1.6E-1 1.1E-1 1.1E-2
Mercury (inorganic) 2.0E-1 6.8E-4 6.8E-4 6.8E-4 1.2E-2
Mercury (organic) 2.0E-1 1.5E-1 1.5E-1 1.5E-1 8.5E-1
Silver 3.0E-2 2.7E-4 1.7E-4 7.3E-5 e

| Organic

1,1-Dichloroethene 6.7E-6 2.8E-5 4.9E-5 ===
1,4-Dichlorobenzene 3.0E-7 7.1E-6 1.4E-5 ---
2-Butanone 2.7E-5 2.1E-5 1.4E-5 -
2-Hexanone 7.4E-7 1.3E-6 1.8E-6 -—
2-Chloroethyl vinyl ether 9.6E-5 1.2E-6 1.4E-4 ==
2,4-Dinitrotoluene 4.2E-5 1.5E-4 2.5E-4 -
2,6-Dinitrotoluene 3.7E-5 9.3E-5 1.5E-4 -
Acetone 1.4E-2 8.4E-3 3.3E-3 ==
Bis(2-ethylhexyl)phthalate 2.3E-4 1.7E-1 3.3E-1 8.5E+0
Chloroform 1.3E-4 4.2E-4 7.1E-6 ---
Methylene chloride 7.3E-4 1.1E-3 1.5E-3
Tetrachloroethene 2.6E-4 2.2E-3 41E-3 -=
Toluene 8.0E-6 9.2E-6 8.6E-5 1.6E-4
Trichlorosthene 6.3E-4 5.6E-3 1.1E-2 ===
Trichlorofluoromethane 4.6E-6 3.2E-5 6.0E-5 —
Vinyl chloride - 1.6E-2 3.1E-2 4.7E-2 ——-
Xylene 7.2E-5 1.2E-3 2.4E-3 =
HI’ 5.0E+0 1.4E+0 3.6E+0 6.3E+0 9.4E+0

*Bold text indicates HQ or HI exceeds unity.
--- designates insufficient toxicity data available for risk estimation purposes.
“The Hl is the sum of individual hazard quotients using the value for organic mercury as a conservative estimate of the HI.

HI = Hazard index.
HQ = Hazard quotient.

SWMU = Solid waste management unit.
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Table 15
Internal and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 12B
Maximum
Concentration Internal Dose External Dose Total Dose
Radionuclide (pCifg) {rad/day) (rad/day) (rad/day)

U-235 1.1E+0 1.2E-5 1.7E-5 2.9E-5

U-238 5.8E+1 5.9E-4 1.2E-4 7.1E-4

Total 6.0E-4 1.4E-4 7.4E-4
pCilg = Picocurie{s) per gram.
SWMU = Solid waste management unit.

Table 16
Internal and External Dose Rates for
Burrowing Owls Exposed to Radionuclides at SWMU 12B
Maximum
Concentration Internal Dose External Dose Total Dose
Radionuclide (pCi/g) (rad/day) (rad/day) {rad/day)

U-235 1.1+0 4 7E-6 1.7E-5 2.2E-5

U-238 5.8E+1 2 4E-4 1.2E-4 3.6E-4

Total 2 4E-4 1.4E-4 3.8E-4

pCilg = Picocurie(s) per gram.
SWMU = Solid waste management unit.
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external dose rate due to exposure to these radionuclides for both receptors is the primary
contributor to the total dose rate. The dose rates for the deer mouse and the burrowing owl are
considerably less than the benchmark of 0.1 rad/day.

VIL3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks at SWMU 12B.
These uncertainties result from assumptions used in calculating risk that may overestimate or
underestimate true risk presented at a site. For this risk assessment, assumptions are made
that are more likely to overestimate exposures and risk rather than to underestimate them.
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 maximum measured analyte concentrations in soil or one-half the detection {imit to
evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL values, the
incorpotation of strict herbivorous and strict insectivorous diets for predicting the extreme HQ
values for the deer mouse, and the use of 1.0 as the area use factor for wildlife receptors
regardless of seasonal use or home range size. Each of these uncertainties, which are
consistent among each of the SWMU-specific ecological risk assessments, is discussed in
greater detail in the uncertainty section of the ecological risk assessment methodology
document for the SNL/NM ER Program (IT July 1998).

Uncertainties associated with the estimation of risk to ecological receptors following exposure to
U-235 and U-238 are primarily related to those inherent in the radionuclide-specific data.
Radionuclide-dependent data are measured values that have their associated errors, which are
typically negligible. The dose rate models used for these calculations are based upon
conservative estimates on receptor shape, radiation absorption by body tissues, and intake
parameters. The goal is to provide a realistic but conservative estimate of a receptor’s
exposure to radionuclides in soil, both internally and externally.

One large unceriainty associated with the prediction of ecological risks at this site is the use of
the maximum measured concentrations in soil to evaluate risk. This results in a conservative
exposure scenario that does not necessarily reflect actuat site conditions. This is also true with
regard to the use of detection limits in the estimation of risk.

The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl.
Because SWMU 12B is less than one acre in size, an area use factor of less than 1.0.would be
justified for this receptor. - This is sufficient to reduce the HQ for bis(2-ethylhexyl)phthalate well
below unity.

Analytical data were examined more closely to assess variability within the data. Barium was
detected in all 57 soil samples collected from the site. Concentrations ranged from 71 to

370 mg/kg with an average concentration of 134 mg/kg. Bis(2-ethylhexyl)phthalate was only
detected in 1of 40 samples. It appears that use of maximum detected concentrations in the
estimation of exposure and risk overpredicts actual exposure of the receptors to these
constituents at the site.

In the estimation of ecological risk, background concentrations are included as a component of

maximum on-site concentrations. Table 17 illustrates risk estimates associated with exposure
of each of the receptors to background concentrations of the metal COPECs. With respect to
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HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 12B

Table 17

Deer Mouse Deer Mouse Deer Mouse

Constituent of Potential HG HQ HQ Burrowing Owl

Ecological Concern Plant HQ" (Herbivorous)® (Omnivorous)’ (Insectivorous)’ HQ®
Inorganic
Barium 4.9E-1 6.2E-1 2.2E+0 3.7TE+0 2.7E-2
Cadmium 2.1E-1 3.0E-2 3.1E-2 3.3E-2 1.0E-3
Lead 3.8E-1 2.1E-2 1.6E-2 1.1E-2 1.1E-2
Mercury (inorganic) 1.8E-1 6.3E-4 6.3e-4 8.3E-4 1.1E-2
Mercury (organic) 1.8E-1 1.4E-1 1.4E-1 1.4E-1 7.8E-1
Silver 1.3E-1 1.1E-3 7.2E-4 3.0E-4 —
HI® 1.6E-0 8.1E-1 2.4E+0 3.9E+0 8.3E-1

*Bold text indicates HQ or Hl exceeds unity.
- designates insufficient toxicity data available for risk estimation purposes.
“The HlI is the sum of individual HQs using the value for organic mercury as a conservative estimate of the HI.

HI = Hazard index.
HQ = Hazard quotient.

SWMU = Solid waste management unit.
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the plant and deer mouse, an HQ greater than one was obtained for barium. Background alone
results in an HQs of greater than 1.0 for the omnivorous and insectivorous deer mouse. In
addition, the average barium concentration for the site is less than the background value.
Based upon the uncertainties associated with exposure and toxicity, it is unlikely that barium,

with exposure concentrations largely attributable to background, present significant ecological
risk.

Based upon this uncertainty analysis, ecological risks at SWMU 12B are expected to be very
low. HQs greater than unity were initially predicted; however, closer examination of the
exposure assumptions revealed an overestimation of risk primarily attributed to exposure

concentration, background risk, quality of analytical data, and the utilization of detection limits
as exposure concentrations.

Vi1.3.6 Risk Interpretation

Ecological risks associated with SWMU 12B were estimated through a screening assessment
that incorporated site-specific information when avaitable. Overall, ecological risks to piants are
expected o be low because of the fact that predicted risks associated with exposure to barium,
chromium {total), and selenium are based upon calculations using maximum detected values.
With respect to the deer mouse, risk is also expected to be low. Predicted risks from exposure
to barium and selenium were attributed to using maximum detected values. In addition,
evaluation of background concentrations also contributed to reduction in the initially predicted

risk estimates. Based upon this final analysis, ecological risks associated with SWMU 12B are
expected to be low.

VII.3.7 Screening Assessment Scientific/Management Decision Point

Once potential ecological risks associated with the site have been assessed, a decision is made
as whether the site should be recommended for NFA or additional data should be collected o
assess actual ecological risk at the site more thoroughly. With respect to this site, ecological

risks were predicted to be low. The scientific/management decision is to recommend this site
for NFA.
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Appendix 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Sandia National Laboratories (SNL/NM) 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 infformation suggested other parameter values. Because many SNL/NM solid waste
management units (SWMU) have similar types of contamination and physical settings, SNL/NM
believes that the risk assessment analyses at these sites can be similar. A default set of

exposure scenarios and parameter values will facilitate the risk assessments and subsequent
review.

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

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB).
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/NM 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 SWMUs. At this time, all SNL/NM SWMUs have been tentatively
designated for either industrial or recreational future land use. The NMED has also requested
that risk calculations be performed based upon a residential land-use scenario. All three Jand-
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 (Hl),
risk and dose values. The 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 the following:

Ingestion of contaminated drinking water

Ingestion of contaminated soil

Ingestion of contaminated fish and shell fish

Ingestion of contaminated fruits and vegetables

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

Dermal contact with chemicals in soil

Inhalation of airborne compounds (vapor phase or particulate)
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¢ External exposure to penetrating radiation (immersion in contaminated air; immersion
in contaminated water and exposure from ground surfaces with photon-emitting
radionuclides).

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different iand-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there does not
currently 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 environmentat 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 SWMU:

Ingestion of contaminated fish and shell fish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming.

¢ & o

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 upon this evaluation, for future risk assessments, Table 1 shows the exposure routes
that will be considered. 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 be part of the uncertainty analysis for a site where dermal contact is
potentially applicable.

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general 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, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
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Table 1
Exposure Pathways Considered for Various Land Use Scenarios
Industrial Recreational Residential
ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated
water drinking water drinking water
| Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate) compounds {vapor phase or (vapor phase or particulate)
particuiate)
Dermal contact Dermal contact Dermal contact
External exposure to penetrating External exposure 1o Ingestion of fruits and vegetables
radiation from ground surfaces penetrating radiation from
ground surfaces
External exposure to penetrating
radiation from ground surfaces

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 RME risk assessment calculations for industrial, recreational, and residential scenarios,
based upon EPA and other governmental agency guidance. The pathways and values for
chemical contaminants are discussed first, followed by those for radionuclide contaminants.
RESRAD input parameters that are left as the default values provided with the code are not
discussed. Further information relating to these parameters may be found in the RESRAD
Manual (ANL 1993).

Generic Equation for Calculation of Risk Parameter Values
The equation used 1o 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:
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)

= G 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 HI) 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 constituents of concern (COC) present at the site. This estimate

AL/4-98/WP/SNL:RS4400-4.D0C 44 301462,185.06 08/03/98 6:34 PM



RISK SCREENING ASSESSMENT FOR SWMU 12B 09/03/98

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 Hl) for the toxicity resuiting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation
of the health hazard due to radicactive 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
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values
suggested for used by SNL/NM at SWMUSs, based upon 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/NM is to use default values that are consistent with regulatory
guidance and consistent with the RME approach. Therefore, the values chasen will, in general,
provide a conservative estimate of the actual risk parameter. These parameter values are
suggested for use for the various exposure pathways based upon the assumption that a
particular site has no unusual characteristics that contradict the default assumptions. For sites
for which the assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM 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/NM ER sites, but this
scenario has been requested to be considered by the NMED. For sites designated as industrial
or recreational land-use, SNL/NM will provide risk parameter values based upon a residential
land-use scenario to indicate the effects of data uncertainty on risk value calculations or in order
to potentially mitigate the need for institutional controls or restrictions cn SNL/NM ER sites. The
parameter values are based upon 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/NM will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.

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

DOE, see U.8. Department of Energy.
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Table 2
Default Parameter Values for Various Land Use Scenarios
Parameter Industrial Recreational Residential
General Exposure Parameters
Exposure frequency (day/yr) kel e el
Exposure duration (yr) 30*° 30*° 30*°
Body weight (kg) 70*" 56"° 70 aduit*™®
15 ¢hild
Averaging Time (days)
for carcinogenic compounds
(=70 y x 365 day/yr) 25550° 25650° 25550
for noncarcinogenic compounds
(=ED x 385 day/yr) 10950 10850 10950
Soil Ingestion Pathway
Ingestion rate 100 mg/day’ 6.24 giyr’ 114 mg-yrkg-day®
Inhalation Pathway
Inhalation rate (m/yr) 5000°" 146" 5475
Volatilization factor (mslkg) chemical specific | chemical specific chemical specific
Particulate emission factor (m’/kg) 1.32E9" 1.32E9° 1.32E9"
Water Ingestion Pathway
Ingestion rate (L/day) 2** 2*P 2%
Food Ingestion Pathway
Ingestion rate (kg/yr) NA NA 138>
Fraction ingested NA NA 0.25>
Dermal Pathway
Surface area in water (m>) o"® 2> 2>
Surface area in soil (m’) 0.53°° 0.53"° 0.53°°

Permeability coefficient

chemical specitic

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 hr/day for 250 day/yr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used

(EPA 1988h); for a residential land use, all contact rates are given per day for 350 dfy.

*RAGS, Vol. 1, Part B (EPA 1991).

bExpos;ure Factors Handbook {(EPA 1989b)

°EPA Region 6 guidance.

“For radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default parameters

are consistent with RESRAD guidance.

*Dermal Exposure Assessment (EPA 1992).
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Site-Specific Comments

ER Site 12B, Burial Site

ER Site 12B is appropriate for NFA petition, pending submittal of the below requested
information.

1.

Page 4-21, Section 4.4.4.2, 4™ paragraph — Contaminated soil in Soil Pile SP-09
should be removed from the site. Please submit information on the disposition of
Soil Pile SP-09, which contains radionuclide contaminated soil from Block 88.

Response: The referenced paragraph is missing important information and is inaccurate.
Soil Pile SP-09 does not contain radioactively contaminated soil, as implied in the
referenced paragraph and stated in the comment above. Only soil that did not contain
radioactive contamination, based on screening, was moved to Soil Pile SP-09 from

Block 88. Approximately 2.5 gallons of schoepite and contaminated soil were segregated
and removed from Block 88 soil and disposed of as radioactive waste. Sample CY12B-
BL88-L00-04-S was collected from these 2.5 gallons of material for waste
characterization purposes and to determine representative uranium isotopic ratios for
depleted uranium (schoepite) at the site. The results do not represent soil placed in Soil
Pile SP-09.

The referenced paragraph has been corrected and replaced. Please see Attachment B for
the revised wording reflecting the information provided above.

Please also submit information on the volume of soil, the types of hazardous
constituents/radionuclides present, and their respective concentrations/activities.

Response: Soil Pile SP-09 is characterized by field screening logs and by the

composite sample CY12B-SP09 (fractions 01-04), which is included in the data tables
and risk assessment. The analytical results for this sample provide the requested
information regarding hazardous constituents/radionuclides present, and their respective
concentrations/activities. Soil Pile SP-09, located in the soil pile staging area at the Burn
Site, contains approximately 235 cubic yards of soil that is clean based on project
screening protocol.

The results of the human health and ecological risk screening assessments indicate that
the soil piles, including SP-09, do not pose a significant threat to human health and the
environment. Based on this information Sandia National Laboratories/New Mexico
intends to regrade the soil pile material at the site. SP-12 contained soil that appeared to
be radioactively contaminated, based on field screening, and has already been removed
from the site and processed as radioactively contaminated waste.

In addition, Page 4-27, Section 4.4.4.2, 4th paragraph, should be modified for clarity.
Please see Attachment C for the revised wording reflecting this change.
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Site-Specific Comments
3. Page 4-50, Table 4.4.4-6 — Please provide the detection limit for barium.

Response: The method detection limit for barium ranges from 0.098 to 0.110 mg/kg. A
revised table is provided in Attachment D.

4, Page 4-52, Table 4.4.4-7 — The unit of measurement (ug/kg) is likely incorrect.
Please verify the unit of measurement, and if erroneous, submit a revised table.

Response: The unit of measure should be pug/g. A revised table is attached. See
Attachment E.

4. Page 4-56, Table 4.4.4-9 — Please provide the detection limits for barium and
chromium.

Response: The method detection limit for barium and chromium ranged from 0.455 to
0.481 mg/kg. A revised table is provided in Attachment F.

5. Page 4-66, Table 4.4.4-15 -- The unit of measurement (Lg/kg) is likely incorrect.
Please verify the unit of measurement, and if erroneous, submit a revised table.

Response: The unit of measure should be pg/g. A revised table is attached. See
Attachment G.
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Site-Specific Comments

44.4 Investigation #3—SNL/NM ER Project Voluntary Corrective Measure and
Confirmatory Sampling

4441 Nonsampling Data Collection

Nonsampling data were not collected during the beginning of the VCM activities. Activities were
centered on VCM work plan preparation and VCM field work plans.

4442 Voluntary Corrective Measures Activities

The SWMU 12B VCM field work was performed from June through September 1997. Site
preparation and suriace-water control measures were installed in late June, and excavation of
the arroyo began at the northern end of the site in early July. A complete discussion of the
VCM's scope of work is provided in the "Voluntary Corrective Measure Plan for Excavation and
Debris Removal at Environmental Restoration Site 12B, Operable Unit 1333, Canyon Test Area,
Revision 1”7 (SNL/NM July 1997).

Characterization, cleanup, and restoration of the SWMU 12B Buried Arroyo was accomplished
through excavating soil and debris from three areas of subsurface burial defined by geophysical
anomalies and by the estimated arroyo boundaries (Figure 4.4.4-1). A backhoe equipped with a
front loader bucket and an articulated front loader with a 3-cubic-yard bucket were used.
Excavation of the three areas and the former arroyo channel proceeded from north to south in
sequentially numbered, 10- by 10-foot grid blocks (Figure 4.4.4-2). Lifts from each grid block
were initially removed in 2-foot depths in the northern part of the site: lift 1 = 0- to 2-foot depth,
lift 2 = 2- to 4-foot depth interval, etc. However, south of the large geophysical anomaly most
grid blocks were excavated to the total depth in one continuous digging event. The depth of
excavation varied from approximately 3 to 6 feet and was generally deeper at the northern end
of the site. The average depth was approximately 4 to 5 feet, except at the southern end where
the arroyo intersects the southernmost road. Here the excavation depth varied from 2 to 4 feet
deep. Excavation continued both downward and laterally out until no sign of debris was visible
and/or until the point of the original arroyo channel was encountered.

After excavated materials were visually examined and thoroughly field-screened and surveyed
for contamination in the screening/segregation area, the material was segregated based upon
field-screening results and material type (debris or soil). Final characterization was conducted
using appropriate screening and/or analytical methods. The VCM Plan (SNL/NM July 1997)
discusses the details of the screening and segregation procedures, which were ultimately
documented in field logs (Mitchell June 1997) that tracked resuits by excavation bleck number.

During ‘excavation of Block 88, radioactive contamination:was'encountered in'the form-of -
delzed ciepleted uranlum (schoeplte) Approx1mately 2 5 gallons of schoeplte and
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Site-Specific Comments

The following material was excavated, screened, and segregated (as set forth by the VCM work
plan) during the VCM field effort:

e Approximately 3,300 cubic yards of soil, all field-screened clean except for

- Approximately 2.5 cubic yards of potentially fuel-contaminated soil

- Approximately 6 cubic yards of potentially radioactively contaminated soil

- Approximately 75 cubic yards of debris and scrap metal, including 34 pallets of
surveyed clean cable, metal scrap, and debris; 1 pallet of asbestos transite;
3 partially filled 55-galion drums of lead metal; approximately 5 cubic yards of
surveyed clean porous debris; and approximately 10 cubic yards of concrete
blocks (surveyed clean)

o Two partially filled 55-gallon drums of batteries, one drum field-surveyed clean for
radionuclides, and one drum with radioactive batteries.

After the digging was completed north and south of the site’s southern access road, a final
magnetometer survey was performed over the excavated area to verify that all buried metal
was removed. Six trenches (approximately 15 x 2 x 4 feet deep) at the edges of the excavation
and three trenches (approximately 18 x 2 x 2 feet deep) in the arroyo channel were excavated
into areas (Figure 4.4.4-3) where the most debris and contamination had been encountered
during the digging to allow visual examination by the regulators during their site inspection. On
September 5, 1997, representatives of the New Mexico Environment Department (NMED)
Surface Water Quality Board, NMED Hazardous and Radioactive Materials Bureau, and DOE
Oversight Bureau performed a site inspection and, in general, indicated that the scope of
excavation was acceptable. Confirmation sample locations were marked in the field with
pinflags so the regulators could inspect and provide input. The regulators indicated that the
locations were acceptable and requested no changes or additional locations. On October 14,
1997, after the inspection, the excavation field work was completed: i.e., the nine trenches
were filled in and the southern access road was excavated to a depth of approximately 2 feet,
as requested by the regulators. The culvert and roadway across the arroyo were completed on
October 17, 1997, and the southernmost access road was graded to form a low-water crossing
at the request of the Burn Site manager.

During site preparation and throughout the project, surface-water control measures were
installed and maintained. Diversion dams/berms were installed in the channel north of the
excavation site and in the excavation areas as had been detailed in the project waste
management plan (SNL/NM July 1997). Silt fences were installed in the work area and
downgradient in road ditches to control runoff from the site and the soil pile management area.
Also, a diversion berm was constructed around the soil pile management area (on the north
side) to prevent run-on. Another diversion berm was constructed along the back side (north
side) of the cable rack to divert run-on into the diversion ditch that parallels the excavated
arroyo channel and discharges through a silt fence. Figure 4.4.4-4 shows the location of silt
fences that continue to be maintained at the site.

arroyo. The piles were sampled and analyzed to determlne whetﬁer contamination is present

The analytical data {exeeptthose-for-seit-pite-SP-09) were mcluded in the nsk assessment

calculatnon§
Burner site afte
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Summary of SWMU 12B Grid Sampling, Metals Analytical Results, September 1997

Table 4.4.4-6

(Off-site laboratory)

Sample Attributes Metals (EPA 6§010/7000)" (mg/kg)
Sample
fiecord ER Sample ID Depth
Number (Figure 4.4.4-5) (feet) Arsenic Beryllium Cadmium Chromium Lead Mercury Selenium Silver
6899 CY12B/260/90/01-US 0-0.5 4.0 0.57 0.25 J (0.55) 11 8.0 ND (0.11) ND (0.44) ND (0.11)
6899 CY12B/290/60/01-US 0-0.5 4.5 0.32J (0.51) 0.35 J (0.51) 9.1 10 ND (0.10) 0.43 J (0.51) ND (0.10)
6839 CY12B/280/70/01-US 0-0.5 3.4 0.26 J (0.51) 0.30 J (0.51) 7.9 6.0 ND (0.10) ND (0.41) ND (0.10)
6899 CY12B/270/60/01-US 0-0.5 3.6 0.26 J (0.51) 0.31J(0.51) 7.8 6.4 ND (0.094) ND (0.41) ND (0.10)
6899 CY12B/260/70/01-US 0-0.5 3.6 0.27 J (0.52) 0.26 J (0.52) 8.1 6.3 ND (0.094) ND (0.41) ND (0.10)
6899 CY12B/250/80/01-US 0-0.5 3.9 0.34 J (0.51) 0.34 J (0.51) 9.2 15 ND (0.10) ND (0.41) ND (0.10)
6899 CY12B/240/90/01-US 0-0.5 4.6 0.50 J (0.55) 0.34 J (0.55) 12 19° ND (0.11) ND (0.44) ND (0.11)
6899 CY12B/230/70/01-US 0-0.5 3.8 0.45 J (0.53) 0.30 J (0.53) 11 16 ND (0.10) ND (0.42) ND (0.11)
6899 CY12B/210/80/01-US 0-0.5 3.8 0.42 J (0.55) 0.31 J (0.55) 11 8.1 ND (0.11) ND (0.44) ND (0.11)
6899 CY12B/210/60/01-US | 0-0.5 3.6 0.28 J (0.52) 0.34 J (0.52) 8.5 5.5 ND (0.095) ND (0.41) ND (0.10)
6899 CY12B/190/80/01-US | 0-0.5 3.1 0.28 J (0.53) 0.29 J (0.53) 8.5 7.8 ND (0.11) ND (0.42) ND (0.11)
6899 CY12B/180/60/01-US 0-0.5 3.9 0.28 J (0.51) 0.36 J (0.51) 7.2 6.5 ND (0.098) ND (0.41) ND (0.10)
6899 CY12B/170/80/01-US 0-0.5 3.3 0.32 J (0.52) 0.33 J (0.52) 9.3 7.0 ND (0.099) ND (0.42) ND (0.10)
6899 CY12B/150/70/01-US 0-0.5 4.8 0.49 J (0.52) 0.33 J (0.52) 12 12 ND (0.10) ND (0.41) ND (0.10)
6899 CY12B/140/80/01-US 0-0.5 3.2 0.32 J (0.49) 0.27 J (0.49) 8.9 9.3 ND (0.096) J ND (0.38) ND (0.087) J
6899 CY12B/120/70/01-US 0-0.5 2.8 0.29 J (0.49) 0.21 J (0.49) 8.7 7.4 ND (0.098) J ND (0.38) ND (0.10) J
6899 CY12B/110/95/01-US | 0-0.5 3.5 0.32 J (0.53) 0.35J (0.53) 10 6.7 ND (0.11) ND (0.42) ND (0.11)
6899 CY12B/100/60/01-US 0-0.5 4.6 0.62 0.36 J (0.55) 15 12 ND (0.11) ND (0.44) ND (0.11)
6899 CY12B/90/100/01-US 0-0.5 4.0 0.44 J (0.51) 0.29 J (0.51) 12 9.3 ND (0.10) 0.67 ND (0.10)
6899 CY 12B/90/80/01-US 0-0.5 3.1 0.33 J (0.51) 0.24 J (0.51) 8.9 6.8 ND (0.10) ND (0.41) ND (0.10)
6899 CY 12B/80/100/01-US 0-0.5 4.0 0.45 J (0.52) 0.33 J (0.52) 13 8.7 ND (0.10) ND (0.42) ND (0.10)
8899 CY12B/60/100/01-US 0-0.5 4.08 0.454 J (0.53) 0.244 J (0.53) 11.4 10.2 ND (0.11) ND (0.42) ND (0.11)
6899 CY 12B/40/100/01-US 0-0.5 2.69 0.302 J (0.53) 0.16 J (0.53) 7.99 8.35 ND (0.11) J ND (0.42) ND (0.10) J
6899 CY12B/30/120/01-US 0-0.5 3.4 0.31 J (0.53) 0.16 J (0.53) 9.1 6.6 ND (0.11) J ND (0.42) ND (0.10) J
6899 CY12B/10/110/01-US | 0-0.5 3.5 0.45 J (0.53) 0.22 J (0.53) 11 14 ND (0.11) J ND (0.42) ND (0.096) J
6889 CY12B/-10/130/01-US | 0-0.5 2.9 0.28 J (0.51) 0.22 J (0.51) 8.9 5.7 ND (0.10) J ND (0.41) ND (0.10) J
6899 CY12B/-10/100/01-US | 0-0.5 3.3 0.47 J (0.54) 0.13 J (0.54) 11 17 ND (0.11) J ND (0.43) ND (0.11) J
6899 CY12B/-80/122/01-US | 0-0.5 2.9 0.26 J (0.52) 0.16 J (0.52) 7.5 22 ND (0.087) J ND (2.1) ND (0.091) J
6899 | CY12B/-50/120/01-US | 0-0.5 2.3 0.23 J (0.50) 0.18 J (0.50) 7.0 4.6 ND (0.10) J ND (0.40) ND (0.10) J
6899 CY12B/-50/140/01-US | 0-0.5 3.3 0.47 J (0.55) 0.19 J (0.55) 12 8.0 ND (0.096) J ND (0.44) ND (0.11) J
6899 CY12B/-70/120/01-US | 0-0.5 2.8 0.23 J (0.51) 0.28 J (0.51) 7.4 4.1 ND (0.099) J ND (2.0) ND (0.10) J
6899 CY12B/-80/140/01-US | 0-0.5 3.0 0.41J(0.51) 0.14 J (0.51) 12 7.1 ND (0.10) J ND (2.0) ND (0.10) J
6899 CY12B/-90/120/01-US | 0-0.5 2.7 0.24 J (0.50) 0.60 7.2 5.5 ND (0.092) J ND (0.40) ND (0.098) J
6899 CY128/-110/130/01-US | 0-0.5 26 0.21J (0.51) 0.21J (0.51) 7.1 4.1 ND (0.098) J ND (0.41) ND (0.093) J
6899 CY12B/-150/120/01-US | 0-0.5 2.3 0.29 J (0.51) ND (0.10) 7.3 5.2 ND (0.098) J ND (0.41) ND (0.095) J
6899 CY12B/-180/130/01-US | 0-0.5 2.3 0.29 J (0.52) 0.25 J (0.52) 8.8 3.9 ND (0.094) J ND (0.41) ND (0.098) J
6899 CY12B/-200/130/01-US | 0-0.5 5.6 0.19 J (0.50) 0.20 J (0.50) 6.4 3.5 ND (0.10) J ND (0.40) ND (0.10) J
6899 CY12B/-200/140/01-US | 0-0.5 3.2 0.24 J (0.53) 0.33 J (0.53) 8.4 4.5 ND (0.10) J ND (0.42) ND (0.097) J

Refer to footnotes at end of table.
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Table 4.4.4-6 (Concluded)
Summary of SWMU 12B Grid Sampling, Metals Analytical Results, September 1997
(Off-site laboratory)
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Sample Attributes Metals (EPA 8010/7000)" (mg/kg)
Sample
Record ER Sample ID Depth
Number (Figure 4.4.4-5) (feet) Arsenic Beryllium Cadmium Chromium Lead Mercury Selenium Silver

6899 CY12B-SFN-01-S 0-0.5 3.8 0.52 J (0.54) ND (0.11) 14 8.7 ND (0.11) J ND (0.43) ND (0.10) J

6899 CY12B-SFSW-01-S 0-0.5 2.8 0.38 J (0.51) 0.12 J (0.51) 10 5.3 ND (0.11)J ND (0.41) ND (0.10) J
Quality Assurance/Quality Control Sample (mg/L)

6899 CY12B-EB-02 NA ND (0.0030) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) | 0.0026J ND (0.00020) ND (0.0040) ND (0.0010)

(0.0030)
Background Solil Concentrations, Canyon Area’ 9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
°EPA November 1986.
ZAnaIysis Request/Chain-of-Custody.
From Zamorski December 1997.

cY = Canyon.
EB = Equipment blank.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ID = Identification.
J = The reported value was qualified as estimated during the data validation process.
J() = The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical reporting detection limit, shown in parenthesis.

mg/kg = Milligram(s) per kilogram.
mg/l = Milligram(s) per liter.
MDL  =.0981t0.110 mg/kg.

NA = Not applicable.
ND () = Not detected above the MDL, shown in parenthesis.
S = Sediment sample.

SFN = Silt fence (north).

SFSW = Silt fence (southwest).

SWMU = Solid waste management unit.
us = Soil sample.
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Table 4.4.4-7
Summary of HE Analytical Detection Limits
Used for SWMU 12B Grid Sampling,
September 1997
(Off-site laboratory)

HE Detection Limits
Off-Site Analyses by
EPA Method 8330°
Compounds £l e
1,3,5-trinitrobenzene 0.21-0.28
1,3-dinitrobenzene 0.21-0.28
2,4,6-trinitrotoluene 0.21-0.28
2 4-dinitrotoluene 0.22-0.29
2,6-dinitrotoluene 0.21-0.28
2-amino-4,6-dinitrotoluene 0.21-0.28
2-nitrotoluene 0.21-0.28
3-nitrotoluene 0.21-0.28
4-amino-2,6-dinitrotoluene 0.21-0.28
4-nitrotoluene 0.21-0.28
HMX 1.9-2.4
Nitrobenzane 0.22-0.29
Pentaerythritol tetranitrate NA
RDX 0.84-1.1
Tetryl 0.55-0.72
*EPA November 1986.
EPA = U.8. Environmental Protection Agency.
HE = High explosive(s).

HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctance.
NA = Not applicable.

RDX =1,3,5-trinitro-1,3,5-triazacyclohexane.

Tetryl = 2,4 6-trinitrophenylmethylnitramine.

SWMU = Solid waste management unit.

Hg/kg = Microgram(s) per kitegram.
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Table 4.4.4-9
Summary of SWMU 12B Grid Resampling, Metals Analytical Results, December 1997
(Off-site laboratory)

Sample Attributes Metals (EPA 6010/7000)" (mg/kg
Sample

Record ER Sample ID Depth
Number’ (Figure 4.4.4-5) (feet) Arsenic Beryllium Cadmium Chromium Lead Mercury Selenium Silver
510130 CY12B-240/90-02-US 0-0.5 3.13 0.458 J (0.476) 0.209 J (0.476) 2237 ND (0.0173) 0.267 J (0.476) ND (0.031)
510130 | CY12B-210/80-02-US 0-0.5 3.14 0.416 J (0.481) 0.254 J (0.481) 9.16 ND (0.0173) 0.388 J (0.481) ND (0.031)
510130 | CY12B-210/60-02-US 0-0.5 3.42 0.505 0.245 J (0.455) 9.24 ND (0.0173) 0.225 J (0.455) ND (0.031)
510130 | CY12B-190/80-02-US 0-0.5 3.76 0.291 J (0.481) 0.261 J (0.481) 9.35 ND {0.0173) ND (0.07) ND (0.031)
510130 | CY12B-170/80-02-US 0-0.5 2.38 0.298 J (0.481) 0.293 J (0.481) 5.27 ND (0.0173) 0.288 J (0.481) ND (0.031)
510130 CY12B-180/60-02-US 0-0.5 249 0.391 J (0.459) 0.165 J (0.459) 10.4 ND (0.0173) 0.483 ND (0.031)
510130 | CY12B-180/60-02-USD 0-0.5 3.05 0.438 J (0.459) 0.180 J (0.459) 11.2 ND (0.0173) 0.227 J (0.459) ND (0.031)

Quality Assurance/Quality Control Sample (mg/L)
510130 CY12B-EB-01 NA ND 0.00177 J (0.00500) | ND (0.000223) ND (0.000208) | 0.00202 J (0.00500) ND ND (0.000104) | ND (0.0014) ND (0.00062)

(0.00293) (0.000678)
Background Soil Concentrations, Canyon Area’ 9.8 248 0.75 0.64 18.8 18.9 0.055 3.0 <0.5
:EPA November 1986.
Analysis Request/Chain-of-Custody.
:Value in bold exceed background soil concentrations.
From Zamorski December 1997.

CcY = Canyon.

EB = Equipment blank.

EPA  =U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ID = Identification.

J = Analytical result was qualified as an estimation during data validation.

J() = The reported value is greater than or equal to the methed detection limit (MDL) but is less than the project reporting limit, shown in parenthesis.

MDL  =.455t0.481 mg/kg

mg/kg = Milligram(s) per kilogram.
mg/l = Milligram(s) per liter.

NA = Not applicable.

ND ()

SWMU = Solid waste management unit.
us = Soil sample.

USD = Soil sample duplicate.

= Not detected above the MDL, shown in parenthesis.
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Table 4.4.4-15
Summary of SWMU 12B Soil Pile Sampling, HE Analytical Results, August—September 1997

(Off-site laboratory)
Sample Attributes Explosives (EPA 8330). ‘:11 o m
Sample

Record ER Sample ID Depth 2,4,6- 2 Amino, 4 Amino,

Number® (Figure 4.4.4-5) (feet) Trinitrotoluene 2,4-Dinitrotoluene 2,6-Dinitrotoluene 4,6-Dinitrotoluene 2,6-Dinitrotoluene HMX Nitrobenzene
06885 CY12B-SP01-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP01-01-SD 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP02-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP03-01-5 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-5P04-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP05-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP06-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP07-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP08-01-S 0-0.5 ND (0.11) 0.72° 0.84 ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP09-01-S 0-05 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06885 CY12B-SP10-01-S 0-0.5 ND (0.11) ND (0.16) ND (0.19) ND (0.13) ND (0.055) ND (0.42) ND (0.15)
06896 CY12B-SP11-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)
06896 CY12B-SP11-01-SD 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)
06896 CY12B-SP12-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)
06896 CY12B-SP13-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)
06896 CY12B-SP14-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)
06896 CY12B-SP15-01-S 0-0.5 ND (0.11) J ND (0.16) J ND (0.19) J ND (0.13) J ND (0.055) J ND (0.42) J ND (0.15)

Quality Assurance/Quality Control Sample (pg/L)
oes8s | CY12B-EB [ ~na | n~D.o30) 0.37 (0.26) 0.36 (0.25) ND (0.040) | ND (0.050) | ND(0080) | ND(0.040)
Refer to footnotes at end of table.
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Table 4.4.4-15 (Concluded)

Summary of SWMU 12B Soil Pile Sampling, HE Analytical Results, August—-September 1997

(Off-site laboratory)

Sample Attributes Explosives (EPA 8330)" {1ig/5) {uefieg)
Sample
Record ER Sample ID Depth 1,3,5-
Number’ (Figure 4.4.4-5) (feet) RDX Tetryl 1,3-Dinitrobenzene 2-Nitrotoluene 3-Nitrotoluene 4-Nitrotoluene Trinitrobenzene
06885 CY12B-SP01-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP01-01-SD 005 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP02-01-S 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP03-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP04-01-8 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP05-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP06-01-S 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP07-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP08-01-8 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP09-01-8 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070)
06885 CY12B-SP10-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.18) ND (0.17) ND {0.070)
06896 CY12B-SP11-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B-SP11-01-SD 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B-SP12-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B-5P13-01-S 0-0.5 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06896 CY12B-SP14-01-S 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
06898 CY12B-SP15-01-S 0-05 ND (0.19) ND (0.34) ND (0.10) ND (0.070) ND (0.16) ND (0.17) ND (0.070) J
Quality Assurance/Quality Contral Sample (ug/L)
06sss | CY12B-EB NA ND (0.20) ND (0.040) | ND (0.030) | wNDoao) | nD(0.020) 031(025 | ND(0.040)
“EPA November 1986.
*Analysis Request/Chain-of-Custody.
‘Numbers in bold represent detected values.
CY =Canyon. RDX = 1,3,5-trinitro-1,3,5-triazacyclohexans.
EB = Equipment blank. Tetryl = 2,4,6-trinitrophenyimethylnitramine.
EPA =U.S. Environmental Protection Agency. S = Soil sample.
ER = Environmental Restoration. sD = Soil sample duplicate.
HE = High explosive. SP = Soil pile designation within SWMU 12B.
HMX = 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctance. SWMU = Solid waste management unit.
ID = Identification. ugikg  =Microgram(s) per dtegram.
J = Analytical result was qualified as an estimation during data validation. ug/l = Microgram(s) per liter

NA = Not applicable.

ND () = Not detected above the method detection limit, shown in parenthesis.
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