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4.0 SOLID WASTE MANAGEMENT UNIT 12B, BURIAL SITE 

4.1 Summary 

Solid Waste Management Unit (SWMU) 12, Burial Site/Open Dump (Lurance Canyon) (Active), 
Operable Unit (aU) 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 1'h 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 concern (COC) at this site are (1) 
less than Sandia National Laboratories/New Mexico (SNUNM) 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 

4.2.1 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 alluvium 
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 (SNUNM September 1995). 

4.2.2 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" (SNUNM 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) (SNUNM September 1995). 

4 .3 .2 Future/Proposed 

SWMU 12B is located in the Cibola National Forest. SNUNM'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 

4.4.1 Summary 

Four investigations were conducted at SWMU 12B: the Comprehensive Environmental 
Assessment and Response Program (CEARP) investigation (DOE September 1987), SNUNM 
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 RFI. The VCM program was 
responsible for remediatingSWMU 12B. This section presents a discussion of each 
investigation. 

4.4.2 

4.4.2.1 

Investigation # 1-Comprehensive Environmental Assessment and 
Response Program 

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 I 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 II to determine whether future action is warranted under CEARP Phase III (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). 

4.4.3 Investigation # 2-SNUNM/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 SNUNM 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: 

• Air and land photographs from three different sources reviewed by SNUNM ER staff 
(Koogle and Pouls April 1992, USGS June 1971, June 1983) 

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

4.4.3.1.2 UXOIHE 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 pinon and juniper trees were surveyed in SWMUs 12, 13, 
65, and 94. A gamma scan survey was performed at 6-foot centers (1 OO-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 

AU7·98IWP/SNL:R4400-4.DOC 4-9 301462.183.03 09/01/987:56 PM 



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 (SNUNM 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 (SNUNM 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 SNUNM ER Field Office. 
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On December 16, 1996, the samples were removed from the ground and shipped to 
Transglobal Environmental Geochemistry Rocky Mountain. All samples, including quality 
assurance/quality control (QNQC) trip and method blanks, were analyzed for organic 
compounds using EPA methods modified for vapor analysis (EPA November 1986). EPA 
Method 8015 (gas chromatography [GCl) was used to analyze for total 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 10-9 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: 

• Ethylbenzene (3 detections at from 0.8 to 1.0 ng) 
• 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 (DC E) (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 chlorinated-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). 

Chlorinated 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 soil 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 
chlorinated 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 SNUNM 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 (pal), which ranged from 2 to 20 parts per billion (minor 
detections [J values below the pal] 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 
[ppm]). 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 pals 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 pals for the RCRA metals ranged from 0.8 ppm for 
mercury to 191 ppm for selenium; the pal 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 collected 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 

4.4.4.1 

Investigation #3-SNUNM ER Project Voluntary Corrective Measure and 
Confirmatory Sampling 

Nonsampling Data Col/ection 

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" (SNUNM 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 (SNUNM 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: 

• 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 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 (SNUNM 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. SNUNM 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. Soil 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 CY128/260/90/01-US (example): CY = canyon, 128 = 
SWMU 128,260/90 = sample location by grid number, 01 = sample one, and 
US = soil sample. 

• Sediment sample number CY128-SFN-01-S: CY = canyon, 128 = SWMU 128, 
SFN = silt fence (north), 01 = sample one, and S = sediment. 

• Sediment sample number CY128-SFSW-01-S: CY = canyon, 128 = SWMU 128, 
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: 

• Except for low levels of 4 compounds (chloroform, 2-butanone, methylene 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. 

• Chloroform levels ranged from 1.0 J to 8.1 micrograms (M-g)/kg in 23 samples . 

AIJ7·98IWP/SNL:R4400-4.DOC 4-33 301462.183.03 09/011987:56 PM 



• 

This page intentionally left blank. 

I 

• 
AU7-98JWP/SNL:R4400-4.DOC 4-34 301462.183.03 09/021989:24 AM 



-I>-, 
v.> 
VI 

, ..... 

Mapid= dg980968 11/12/97 SNL GIS ORG. 6682 OHelfrich dh980051.aml 

~ 
~ 

~ 
~ 

~ 
~ 

I 

452400 452500 

+ 

Area to be covered r ' / " " , . .. 
~ ..... . ..... 

for Burn Pan testi 
150 

+ 

4524()O 452500 

Legend 
-200,130 

• 

......................................... 
~ - ---- ~ :->-: > .. ,:- ~ ... ,:- >.:. 

'-.'-:" ...... .,....". .,....". ,.,.~ ,;;-. . . 

Verification Sample Location 
with Grid Location Coordinates 
Road 

Grid Line 

Soil Gas Survey Boundary 

Buried Discharge Line 

Building/Structure 

Subsurface Metal 

Channel Floor 

Arroyo Bank 

Riprap 

Area to be covered 
for Burn Pan testing 

o 

452600 

, , 
, , 

, 
I 

452700 

, , 
I 

" ~ Buried 
Discharge 
ILine 

+ 

452600 

, , 

, 
I 

+ 

+ 

452700 

Figure 4.4.4-5 
SWMU 128 

Arroyo Verification 
Sample Locations 

o 50 

Scale in Feet 

20 

Scale in Meters 

100 

40 

Sandia National Laboratories, New Mexico 
Environmental Geographic Information System 

, 

~ 

~ 

~ 
§ 

~ 

~ 

~ 

~ 





452000 

128 

" " '" <0 

~ 452000 

452500 

• GP01 

• GP04 

• GP05 

462500 

o 

453000 

+ 
Oc:=J 

453000 

Legend 

SWMU Site Boundary 

Buried Discharge Line 

= Cable Conduit 

• 

o 

Roads 

Building 

Geoprobe Borehole & 
Sample Location 

o 

160 

Scale in Feet 

40 

Scale in Meters 

320 

80 

Sandia National Laboratories, New Mexico 
Environmental Geographic Information System 

Figure 4.4.4-6 
SWMU 12B 

Geoprobe Borehole & 
Sample Location Map 

l~se .i4ere.arttrProjtdJOn, NflW AkxJoo St.Itei'fanfl coonlltutfSystem, 
Cenlrv 10llt, '1J21 N4Ifh Amertan HorlzotJW DaIVrn, 

'929 North Amefi:;:ln 1'.vffc.I/ ~tum 

t:i:l MAPID=9B0969 

~,,~ l!It!J~U_n_Cla_'_6i_fi._d _________________ S_N_L_G_IS_O_R_G_.6_B_0_4 __ ~ 
ra loehm dr980969.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 soil 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 
06770 Determine isotopic ratios of Block 88 Gamma spectroscopy 

U-238, U-235,U-234 
06896 Characterize soil piles Soil piles 11-15 VOC,SVOC,HE,RCRA 

metals 
06897 Characterize soil piles Soil 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 RequestiChain-of-Custody Record. 
HE = High explosive(s). 
NFA = No further action. 
RCRA = Resource Conservation 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 128 Grid Sampling, vae Analytical Results, September 1997 

(Off-site laboratory) 

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

Sample 
ERSample 10 Oepth 2-

'" o o 

Record
b 

Number (Figure 4.4.4-5) (feet) Chloroform Acetone T richloroethene Tetrachloroethene 2-Butanone Chloroettlylvinylether 

1" 
~ 
o 

~ 
~ 
~ 
8 o g 
5l 
~ 
fg 
;,l 
g) 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

CY12B/260/90/01-US 

CY12B/290/60/01-US 

CY 12B/280/70/01-US 

CY12B/270/60/01-US 

CY 12B/260/70/01-US 

CY 12B/250/80/01-US 

CY 12B/240190/01-US 

CY 12B/230/70/01-US 

CY12B/210/80/01-US 

CY12B/210/60/01-US 

CY12B/190/80/01-US 

CY 12B/180/60/01-US 

CY12B/170/80/01-US 

CY 12B/150/70/01-US 

CY 12B/140/80/01-US 

CY 12B/120/70/01-US 

CY12B/110/95/01-US 

CY12B/100/60/01-US 

CY12B/90/100/01-US 

CY12B/90/80/01-US 

CY12B/80/100/01-US 

CY12B/60/100/01-US 

CY12B/40/100/01-US 

CY12B/301120/01-US 

CY12B/10/110/01-US 

CY12B/-10/130/01-US 

CY12B/-1 0/1 OO/01-US 

;l! Refer to footnotes at end of table. 

0-0.5 2.6 (5.0) R 

0-0.5 2.1 J (5.0)' 

0-0.5 NO (1.0) 

0-0.5 1.2 J (5.0) 

0-0.5 NO (1.0) 

0-0.5 NO (1.0) 

0-0.5 2.0 (5.0) R 

0-0.5 1.4 J (S.O) 

0-0.5 1.2 J (S.O) 

0-0.5 1.8 J (S.O) 

0-0.5 NO (1.0) 

0-0.5 NO (1.0) 

0-0.5 1.9 J (S.O) 

0-0.5 1.0 J (S.O) 

0-0.5 NO (1.0) 

0-0.5 NO (1.0) 

0-0.5 NO (1.0) 

0-0.5 NO (1.0) R 

0-0.5 1.0 J (5.0) 

0-0.5 NO (1.0) 

0-0.5 NO (1.0) 

0-0.5 1.8 J (5.0) 

0-0.5 6.1 

0-0.5 3.3 J (5.0) 

0-0.5 NO (1.0) 

0-0.5 3.4 J (S_O) 

0-0.5 4.7 J (5.0) 

NO (5.0) R NO (1.0) R 

NO (1.0) 

NO (5.0) NO (1.0) 

20 (10) U NO (1.0) 

NO (5.0) NO (1.0) 

NO (5.0) NO (1.0) 

NO (5.0) R NO (1.0) R 

NO (5.0) 2.5 J (S.O) 

NO (5.0) NO (1.0) 

NO (5.0) NO (1.0) 

NO (5.0) NO (1.0) 

NO (5.0) NO (1.0) 

20 (10) U NO (1.0) 

21 (10) U NO (1.0) 

NO (5.0) NO (1.0) 

22 (10) U NO (1.0) 

19 (10) U NO (1.0) 

NO (5.0) R 2.4 (5.0) R 

19 (10) U NO (1.0) 

18 (10) U NO (1.0) 

NO (5.0) NO (1.0) 

NO (5.0) NO (1.0) 

27 (10) B 2.5 J (S.O) 

18 (10) U 1.2 J (S.O) 

41 (10)U NO (1.0) 

18 (10) U 1.5 J (5.0) 

2.0 J (5.0) 

• • 

NO (1.0) R NO (2.0) R NO (1.0) R 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) R NO (2.0) R NO (1.0) R 

1.4 J (S.O) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

1.4 J (5.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

1.8 (5.0) R NO (2.0) R NO (1.0) R 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

NO (1.0) 16 NO (1.0) 

NO (1.0) NO (2.0) NO (1.0) 

2.2 J (5.0) 17 NO (1.0) 

NO (1.0) NO (2.0) 1.0 J (20) 

NO (1.0) NO (2.0) NO (1.0) 

Methylene 
Chloride 

NO (4.0) R 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) R 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) R 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

4.3 J (5.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 

NO (4.0) 
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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 Attributes VOCs (EPA 8260)' (~g/kg) 

Sample 
ER Sample ID Depth 2· 

Number' (Figure 4.4.4-5) (feet) Chloroform Acetone Trichloroethene Tetrachloroethene 2·Butanone Chloroethvlvinyiether 

6899 CY12B/30/122101·US o-o.s ND (1.0) ND (S.O) B 1.9 J (5.0) 2.1 J (5.0) ND (2.0) ND (1.0) 

6899 CY12B/S0/120/01·US o-o.s 4.0 J (5.0) 20 (10) U 1.5 J (5.0) ND (1.0) ND (2.0) ND (1.0) 

6899 CY12B/SO/14010 1·US o-o.S 8.1 25 (10) U 2.8 J (5.0) 1.1 J (5.0) ND (2.0) ND (1.0) 

6899 CY12B170/120/01·US 0-0.5 2.0 J (5.0) 21 (10) U 1.5 J (5.0) ND (1.0) 17 ND (1.0) 

6899 CY12B/80/140101·US 0-0.5 5.9 23 (10) U 1.5 J (5.0) ND (1.0) ND (2.0) ND (1.0) 

6899 CY12B/90/120/01·US 0-0.5 ND (1.0) 24 (10) U 1.1J(5.0) 2.0 J (5.0) 17 ND (1.0) 

6899 CY12B/110/130/01·US 0-0.5 1.2 J (5.0) 19 (10) U 1.1 J (5.0) ND (1.0) 16 ND (1.0) 

6899 CY12B1150/120/01·US 0-0.5 ND (1.0) 18(10)U ND (1.0) ND (1.0) ND (2.0) ND (1.0) 

6899 CY12B/180/130/01·US 0-0.5 3.5 J (5.0) 24 (10) U 1.2 J (5.0) ND (1.0) 16 ND (1.0) 

6899 CY12B/200/130/01·US 0-0.5 2.3 J (5.0) ND (5.0) B ND (1.0) ND (1.0) ND (2.0) ND (1.0) 

6899 CY12B/2001140/01·US 0-0.5 2.6 J (5.0) 23 (10) U ND (1.0) ND (1.0) 15 ND (1.0) 

6899 CY12B·SFN·01·S 0-0.5 4.0 J (5.0) 24 (10) U 1.1 J (5.0) ND (1.0) ND (2.0) ND (1.0) 

6899 CY12B·SFSW·01·S 0-0.5 4.4 J (5.0) 60 (10) U 1.2 J (5.0) ND (1.0) 23 ND (1.0) 

Quality Assurance/Quality Control Samples (~glL) 

6899 CY12B·EB·02 NA ND (2.0) ND (3.0) ND (1.0) ND (1.0) ND (2.0) ND (3.0) 

~99 I CY12B·TB·03 NA ND (2.0) ND (3.0) ND (1.0) ND (1.0) ND (2.0) ND (3.0) 

Refer to footnotes at end of table. 

Methylene 
Chloride 

ND (4.0) 

ND (4.0) 

5.1 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

ND (4.0) 

. ND (4.0) 
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Record 
Number" 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

6899 

Table 4.4.4-2 (Continued) 
Summary of SWMU 12B Grid Sampling, VOC Analytical Results, September 1997 

(Off-site laboratory) 

Sample Attributes VOCs (EPA 8260)' (ualka) 

Sample 
ERSample ID Depth 1,4-

(Fiaure 4.4.4-5) (feet) 2-Hexanone p,m-Xylene Dichlorobenzene Trichlorofluoromethane l,l-Dichloroethene 

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 

CY12B/290/60/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) 

CY12B/280170/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) 

CY12B/270/60/01-US 0-0.5 NO (2.0) NO (1.0) NO (1.0) ND (1.0) ND (1.0) 

CY12B/260170/01-US 0-0.5 NO (2.0) NO (1.0) NO (1.0) ND (1.0) ND (1.0) 

CY12B/250/80/01-US 0-0.5 NO (2.0) NO (1.0) NO (1.0) ND (1.0) ND (1.0) 

CY12B/240/90/01-US 0-0.5 NO (2.0) R NO (1.0) R ND (1.0) R NO (1.0) R NO (1.0) R 

CY12B/230170/01-US 0-0.5 NO (2.0) NO (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/210180/01-US 0-0.5 ND (2.0) NO (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/210160/01-US 0-0.5 ND (2.0) NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

CY12B/190/80/01-US 0-0.5 NO (2.0) NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

CY12B/180160/01-US 0-0.5 ND (2.0) NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

CY12B/170/80/01-US 0-0.5 ND (2.0) NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

CY12B/150170/01-US 0-0.5 ND (2.0) NO (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/140/80/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/120170/01-US 0-0.5 ND (2.0) NO (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/l10/95/01-US 0-0.5 ND (2.0) NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

CY12B/l00/60/01-US 0-0.5 NO (2.0) R NO (1.0) R NO (1.0) R NO (1.0) R ND (1.0) R 

CY12B/90/100/01-US 0-0.5 NO (2.0) NO (1.0) NO (1.0) NO (1.0) ND (1.0) 

CY12B/90/80/01-US 0-0.5 NO (2.0) NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

CY12B/8011 OO/Ol-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/60/100/01-US 0-0.5 ND (2.0) NO (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY 12B/40/1 OO/Ol-US 0-0.5 NO (2.0) 1_1 J (5_0) NO (1.0) NO (1.0) ND (1.0) 

CY12B/30/120/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/l 0/11 O/Ol-US 0-0.5 NO (2.0) ND (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/l01130/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/l 0/1 OO/Ol-US 0-0.5 NO (2.0) NO (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/301122101-US 0-0.5 NO (2.0) ND (1.0) ND (1.0) ND (1.0) NO (1.0) 

CY12B/501120/01-US 0-0.5 ND (2.0) ND (1.0) ND (1.0) NO (1.0) NO (1.0) 

CY12B/50/140/01-US 0-0.5 2.5 J (1()t _ _1 __ 'LJ.J5.0l L._ 1.2 J (5.0) NO (1.0) NO (1.0) 

Refer to footnotes at end of table. 

Vinvl Chloride 

ND (1.0) R 

NO (1.0) 

NO (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

NO (1.0) R 

ND (1.0) 

ND (1.0) 

ND (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

NO (1.0) R 

ND (1.0) 

ND (1.0) 

NO (1.0) 

NO (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

NO (1.0) 

ND (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 
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Table 4.4.4-2 (Concluded) 
Summary of SWMU 128 Grid Sampling, VOC Analytical Results, September 1997 

(Off-site laboratory) 

Sample Attributes 

Sample 
Record ERSamplelO Oepth 

Number" (Figure 4.4.4-5) _(feet) 2-Hexanone 
6899 CY12BI701120/01-US 0-0.5 NO (2.0) 

6899 CY12B/801140/01-US 0-0.5 NO (2.0) 

6899 CY12B/90/120/01-US 0-0.5 NO (2.0) 

6899 CY12B/110/130/01- 0-0.5 NO (2.0) 

6899 CY12B/150/120/01- 0-0.5 NO (2.0) 

6899 CY12BI180/130/01- 0-0.5 NO (2.0) 

6899 CY12B/200l130/01- 0-0.5 NO (2.0) 

6899 CY12B/200/140/01- 0-0.5 NO (2.0) 

6899 CY12B-SFN-01-S 0-0.5 NO (2.0) 

6899 CY12B-SFSW-01-S 0-0.5 NO (2.0) 

Quality Assurance/Quality Control Samples (~glL) 

6899 CY12B-EB-02 NA 

6899 CY12B-TB-03 NA 

"EPA November 1986. 
b Analysis RequestlChain-of-Custody. 
"Numbers in bold represent detected values. 

CY = Canyon. 
B = Anaiyte detected in associated blank. 
EB = Equipment blank. 

NO (1.0) 

NO (1.0) 

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

VOCs (EPA 8260\' (uaiko\ 

p.m-Xylene 1,4-0ichlorobenzene Trichlorofluoromethane 1 ,1-0ichloroethene 
NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

1.8 J (5.0) NO (1.0) 1.5 J (5.0) 1.1 J(5.0) 

1.3 J (5.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (1.0) NO (1.0) NO (1.0) NO (1.0) 

NO (2.0) NO (1.0) NO (1.0) NO (1.0) 

NO (2.0) NO (1.0) NO (1.0) NO (1.0) 

Vinyl Chloride 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

6.4 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (2.0) 

NO (2.0) 

J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but is less than the practical quantitation limit, shown in parenthesis. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown in parenthesis. 
R = Analytical result was rejected during data validation. 
S = Sediment sample. 
SFN = Silt fence (north). 
SFSW = Silt fence (southwest). 
SWMU = Solid waste management unit. 
TB = Trip blank. 
U = Analytical result was qualified as not detected during data validation. 
US = Soil sample . 
VOC = Volatile organic compound. 
~glkg = Microgram(s) per kilogram. 
~g/L = Microgram(s) per liter. 



Table 4.4.4-3 
Summary of VOG Analytical Detection Limits Used for SWMU 128 Soil Sampling, 

September 1997 and January, March, and May 1998 

AU7·98IWP/SNL:R4400·4.DOC 

(Off-site laboratory) 

Analyte 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethvlviovlether 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichlorobromomethane 
1 2 -Dichlorobenzene 
1 3 -Dichlorobenzene 
1 4 -Dichlorobenzene 
1 1 -Dichloroethane 
1 2 -Dichloroethane 
1 1 -Dichloroethene 
Cis-1 2-Dichloroethene 
Trans-1 2-Dichloroethene 
1 2-Dichloroorooane 
Cis -1 3-Dichloroorooene 
Trans-1 3-DichlorooroDene 
Ethvlbenzene 
2-Hexanone 
4-Methvl-2-oentanone 
Methvl Bromide 
Methvl Chloride 
Methvlene Chloride 
Styrene 
1 1 22-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethvlene 
1 1 1-Trichloroethane 
1 1 2-Trichloroethane 
Trichlorofluoromethane 
Vinvl Acetate 
Vinvl Chloride 
a-Xvlene 
m o-Xvlene 
Xvlenes /total) 

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

4-44 

MDL 
(~g!kg) 

2-5.0 
0.25-1.0 

1.0 
0.27-1.0 

2.0 
2.0-2.1 
1.0-2.2 

0.22-1.0 
0.25-1.0 
0.72-1.0 
1.0-3.0 

0.24-2.0 
1.0 

0.21-1.0 
0.24-2.0 

1.0 
1.0 
1.0 

0.2-1.0 
0.23-1.0 
0.25-1.0 
0.25-1.0 
0.19-1.0 
0.23-1.0 
0.25-1.0 
0.22-1.0 
0.23-1.0 
1.0-4.4 
2.0-2.9 
0.67-1 
0.43-1 

0.25-4.0 
0.22-1.0 
0.46-2.0 
0.23-1.0 
0.22-1.0 
0.27-1.0 
0.18-1.0 
0.24-1.0 

1.0 
1.8-3.0 
0.4-2.0 

1.0 
2.0 

0.62-2 

301462.183.03 09/01/987:56 PM 



• 2-butanone levels ranged from 15 to 23 ~g/kg in eight samples. 

• Methylene chloride levels were at 4.3 J and at 5.1 ~g/kg in two samples. 

• A level of vinyl chloride was detected at 6.4 ~g/kg in one sample. 

• Except for one compound-bis(2-ethylhexyl)phthalate, which was detected at a level 
of 170 J ~g/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. 

• All samples 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. All 
sample results were below the approved background level. 

• Cadmium was detected at a level 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. 

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

• 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 yielded 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 [pCiVgram [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. 

ALf7-9BIWP/SNL:R4400-4.DOC 4-45 301462.183.03 09/011987:56 PM 



Table 4.4.4-4 
Summary of SWMU 12B Grid Sampling, SVOC Analytical Results, September 1997 

(Off-site laboratory) 

Sample Attributes SVOCs (EPA 8270)· (~g/kg) 

Sample 
Record ER Sample 10 Depth 

Number
b 

(Figure 4.4.4-5) (feet) bls(2-ethvlhexvl\phthalate 

6899 CY12B/260/90101-US 0-0.5 NO (140) J 

6899 CY12B/290/60/01-US 0-0.5 NO (130) J 

6899 CY12B/280170/01-US 0-0.5 NO (130) J 

6899 CY12B/270/60/01-US 0-0.5 NO (130) J 

6899 CY12B/260170101-US 0-0.5 NO (130) J 

6899 CY12B/250/80/01-US 0-0.5 NO (130) J 

6899 CY12B/240/90/01-US 0-0.5 NO (140) J 

6899 CY12B/230170/01-US 0-0.5 NO (140) J 

6899 CY12B/210180/01-US 0-0.5 NO (140) J 

6899 CY12B/210/60/01-US 0-0.5 NO (140) J 

6899 CY12B/190/80/01-US 0-0.5 NO (140) J 

6899 CY12B/180160/01-US 0-0.5 NO (130) J 

6899 CY12B/170/80101-US 0-0.5 NO (130) J 

6899 CY12B/150170101-US 0-0.5 NO (140) J 

6899 CY12B/140180101-US 0-0.5 NO (130) 

6899 CY12B/120170101-US 0-0.5 NO (130) 

6899 CY12B1110/9S/01-US 0-0.5 NO (130) 

6899 CY12B/100/60101-US 0-0.5 NO (130) 

6899 CY12B/90/100101-US 0-0.5 NO (130) 

6899 CY12B/90/80/01-US O-O.S NO (130) 

6899 CY12B/80/100101-US 0-0.5 170 J (680)" 

6899 CY12B160/100/01-US O-O.S NO (130) 

6899 CY12B/40/100/01-US O-O.S NO (130) 

6899 CY12B/30/120/01-US O-O.S NO (130) 

6899 CY12B/10/110/01-US O-O.S NO (130) 

6899 CY12B/-10/130/01-US O-O.S NO (130) 

6899 CY12B/-1 011 00/01-US 0-0.5 NO (130) 

6899 CY12B/-30/122101-US O-O.S NO (130) 

6899 CY12B1-S0/120/01-US O-O.S NO (130) 

6899 CY12B/-SO/140/01-US 0-0.5 NO (130) 

6899 CY12B/-70/120/01-US O-O.S NO (130) 

6899 CY12B1-80/140/01-US O-O.S NO (130) 

6899 CY12B/-90/120/01-US 0-0.5 NO (130) 

6899 CY12B1-110/130/01-US O-O.S NO (130) 

6899 CY12B/-1S0/120/01-US 0-0.5 NO (130) 

6899 CY12B/-180/130/01-US 0-0.5 NO (130) 

6899 CY12B/-200/130/01-US 0-0.5 NO (130) 

6899 CY12B/-200/140/01-US o-O.S NO (130) 

6899 CY12B-SFN-01-S O-O.S NO (130) 

Refer to footn01es 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 

Record ERSample ID 
Number

b 
(Figure 4.4.4-5) 

6899 CY12B-SFSW-Ol-S 

Quality Assurance/Quality Control Sample (~glL) 

6899 CY12B-EB-02 

:EPA November 1986. 
Analysis RequestiChain-of-Custody. 

cNumbers in bold represent detected values. 

CY 
EB 
EPA 
ER 
ID 

= Canyon. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Identification. 

SVOCs (EPA 8270)" (ua/kal 

Sample 
Depth 
(feet) bis(2-ethvlhexvl)phthalate 

0-0.5 ND (130) 

NA ND (7.0) 

J 
J() 

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

NA 
ND () 
S 
SFN 
SFSW 
SVOC 
SWMU 
US 
~g/kg 
~g/L 

= 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. 

= Not applicable. 
= Not detected above the MDL, shown in parenthesis. 
= Sediment sample. 
= Silt fence (north). 
= Silt fence (southwest). 
= Semivolatile organic compound. 
= Solid waste management unit. 
= Soil sample. 
= Microgram(s) per kilogram. 
= 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) 

Analvte MDL (uQ/ko) 
1,2A-Trichlorobenzene 160-180 
1 2-Dichlorobenzene 120-167 
1,3-Dichlorobenzene 120-167 
1 A-Dichlorobenzene 90-167 
1,2-DiphenYll]ydrazine 167 
2,4,5-Trichlorohenol 167-220 
2,4,6-Trichlorophenol 167-200 
2A-Dichlorophenol 167-210 
2A-Dimethylphenol 100-167 
2,4-Dinitrophenol 190-333 
2A-Dinitrotoluene 150-170 
2,6-Dinitrotoluene 167-220 
2-Chloronaphthalene 167-190 
2-Chlorophenol 110-167 
2-Methyl-4,6-dinitrophenol 167-270 
2-Methylnaphthalene 160-180 
2-Methvlphenol (o-Cresol) 130-167 
o-Nitroaniline (2) 167-220 
2-Nitroohenol 150-170 
3,3-Dichlorobenzidine 70-833 
m-Nitroaniline (3) 167-210 
4-Bromophenyl phenyl ether 130-167 
4-Chloro-3-methylphenol 110-167 
4-Chloroaniline 140-167 
4-Chlorophenyl phenyl ether 167-230 
4-Methylphenol (m,p-Cresol) 167-310 
D-Nitroaniline (4) 167-300 
4-NitroDhenol 167-210 
Acenaphthene 167-210 
Acenaphthylene 167-230 
Anthracene 100-167 
Benzo(a)anthracene 110-167 
Benzo(a)pyrene 120-167 
Benzo(b)fluoranthene 120-167 
Benzo(g,h,i)pe~lene 167-270 
Benzo(k)fluoranthene 167-320 
Benzoic Acid 120-333 
Benzvl Alcohol 167-210 
Bis(2-chloroethoxy) methane 120-167 
Bis(2-chloroethyl) ether 90-167 
Bis(2-chloroisopropyl) ether 120-167 

Refer to footnotes at end of table. 
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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 

AU7·9BIWPISNL:R4400·4.DOC 

(Off-site laboratory) 

Analyte 
Bi~2-ethylhel<}'l~hthalate 

ButylbenzylQhthalate 
Carbazole 
Chrvsene 
DibenzQ[a,l!Lanthracene 
Dibenzofuran 
Diethylphthalate 

Dimethylphthalate 

Di-n-bu1yl~hthalate 

Di-n-oclylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocycl~entadiene 

Hexachloroethane 
Inden~(1 ,2,3-cd)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

!!g/kg 
MDl 
SWMU 
SVOC 

= Microgram(s) per kilogram. 
= Method detection limit. 
= Solid waste management unit. 
= Semivolatile organic compound. 

4-49 

MDLfug/1<gL 
130-167 
110-167 
100-110 
140-167 
167-230 
167-220 
100-167 

167-280 

90-167 
160-180 
167-260 
160-180 
167-190 
150-170 
90-167 
130-167 
150-170 
167-200 
160-180 
167-190 
167-220 
140-167 
130-167 
90-167 
100-167 
167-240 

301462.163.03 091011987:56 PM 
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Sample Attributes 

Record 
Sample 

ERSample ID Depth 
Number

b 
(Figure 4.4.4-5) (feet) 

6899 CY12B/260/90/01-US Q-{).5 

6899 CY12B/290/60/01-US Q-{).5 

6899 CY12B/280/70/01-US Q-{).5 

6899 CY12B1270/60/01-US Q-{).5 

6899 CY12B1260/70/01-US Q-{).5 

6899 CY12B1250/80/01-US Q-{).5 

6899 CY12B1240190/01-US Q-{).5 

6899 CY12B/230/70101-US Q-{).5 

6899 CY12B1210/80/01-US Q-{).5 

6899 CY12B/210/60/01-US Q-{).5 

6899 CY12B1190/80101-US Q-{).5 

6899 CY12B/180160/01-US Q-{).5 

6899 CY12B/170/B0/01-US Q-{).5 

6899 CY12B/150/70/01-US Q-{).5 

6899 CY12B1140/BO/01-US Q-{).5 

6899 CY12B1120/70/01-US Q-{).5 

6899 CY12B/ll0/95/01-US Q-{).5 

6899 CY12B1100/BO/01-US Q-{).5 

6899 CY12B190/1OO/01-US Q-{).5 

6899 CY12B190/80/01-US Q-{).5 

6899 CY12B180/100/01-US Q-{).5 

6899 CY12B160/100/01-US Q-{).5 

6899 CY12B140/100101-US Q-{).5 

6899 CY12B130/120101-US Q-{).5 

6899 CY12B110/110/01-US Q-{).5 

6899 CY12B1-10/130/01-US Q-{).5 

6899 CY12B/-l 011 OOlOl-US Q-{).5 

6899 CY12B1-30/122101-US Q-{).5 

6899 CY12B1-50/120/01-US Q-{).5 

6899 CY12B1-50/140101-US Q-{).5 

6899 CY12B1-70/120/01-US Q-{).5 

6899 CY12B1-80/140/01-US Q-{).5 

6899 CY12B1-90/120101-US Q-{).5 

6899 CY12B/-l10/130/01-US Q-{).5 

6899 CY12B1-150/120/01-US Q-{).5 

6899 CY12B/-180/130/01-US Q-{).5 

6899 CY12B/-200/130/01-US Q-{).5 

6899 CY12B/-200/140/01-US Q-{).5 

Refer to footnotes at end of table. 

) 

Arsenic 
4.0 
4.5 

3.4 

3.6 

3.6 
3.9 

4.6 

3.9 

3.8 
3.6 

3.1 
3.9 

3.3 

4.8 

3.2 

2.8 

3.5 
4.6 

4.0 

3.1 

4.0 

4.06 

2.69 

3.4 

3.5 

2.9 
3.3 

2.9 
2.3 

3.3 
2.8 

3.0 

2.7 

2.6 

2.3 

2.3 

5.6 
3.2 

Table 4.4.4-6 
Grid Sampling, Metals Analytical Results, September 1997 

(Off-site laboratory) 

Metals (EPA 601017000)' (mQ/kQ) 

Barium Beryllium Cadmium Chromium Lead 
170 J 0.57 0.25 J (0.55) 11 8.0 
110 J 0.32 J (0.51) 0.35 J (0.51) 9.1 10 
91 J 0.26 J (0.51) 0.30 J (0.51) 7.9 6.0 
130 J 0.26 J (0.51) 0.31 J (0.51) 7.8 6.4 

96J 0.27 J (0.52) 0.26 J (0.52) 8.1 6.3 
170J 0.34 J (0.51) 0.34 J (0.51) 9.2 15 

140J 0.50 J (0.55) 0.34 J (0.55) 12 19 
150J 0.45 J (0.53) 0.30 J (0.53) 11 16 
150J 0.42 J (0.55) 0.31 J (0.55) 11 8.1 
110 J 0.28 J (0.52) 0.34 J (0.52) 8.5 5.5 
120 J 0.28 J (0.53) 0.29 J (0.53) 8.5 7.8 

93J 0.28 J (0.51) 0.36 J (0.51) 7.2 6.5 
110 J 0.32 J (0.52) 0.33 J (0.52) 9.3 7.0 

370J 0.49 J (0.52) 0.33 J (0.52) 12 12 
110 J 0.32 J (0.49) 0.27 J (0.49) 8.9 9.3 
100 J 0.29 J (0.49) 0.21 J (0.49) 8.7 7.4 
130 J 0.32 J (0.53) 0.35 J (0.53) 10 6.7 
210 J 0.62 0.36 J (0.55) 15 12 
140 J 0.44 J (0.51) 0.29 JJO.51) 12 9.3 
110 J 0.33 J (0.51) 0.24 J (0.51) 8.9 6.8 
140J 0.45 J (0.52) 0.33 J (0.52) 13 8.7 
139 J 0.454 J (0.53) 0.244 J (0.53) 11.4 10.2 
90.1 J 0.302 J (0.53) 0.16 J (0.53) 7.99 8.35 
110 J 0.31 J (0.53) 0.16 J (0.53) 9.1 6.6 
140J 0.45 J (0.53) 0.22 J (0.53) 11 14 
100J 0.28 J (0.51) 0.22 J (0.51) 8.9 5.7 
120 J 0.47 J (0.54) 0.13 J (0.54) 11 17 
97J 0.26 J (0.52) 0.16 J (0.52) 7.5 22 
71 J 0.23 J (0.50) 0.18 J (0.50) 7.0 4.6 
130J 0.47 J (0.55) 0.19 J (0.55) 12 8.0 
83J 0.23 J (0.51) 0.28 J (0.51) 7.4 4.1 
120J 0.41 J (0.51) 0.14 J (0.51) 12 7.1 

82J 0.24 J (0.50) 0.60 7.2 5.5 
130 J 0.21 J (0.51) 0.21 J (0.51) 7.1 4.1 

90J 0.29 J (0.51) ND (0.10) 7.3 5.2 
120 J 0.29 J (0.52) 0.25 J (0.52) 8.8 3.9 

77 J 0.19 J (0.50) 0.20 J (0.50) 6.4 3.5 
110 J 0.24 J (0.53) 0.33 J (0.53) 8.4 4.5 

III 

Mercury Selenium Silver 
ND (0.11) ND (0.44) ND(O.ll) 

ND (0.10) 0.43 J (0.51) ND (0.10) 

NO (0.10) NO (0.41) NO (0.10) 

NO (0.094) NO (0.41) NO (0.10) 

ND (0.094) NO (0.41) NO (0.10) 

NO (0.10) NO (0.41) ND (0.10) 

NO (0.11) NO (0.44) NO (0.11) 

NO (0.10) NO (0.42) NO (0.11) 

NO (0.11) ND (0.44) ND (0.11) 

NO (0.095) NO (0.41) NO (0.10) 
NO (0.11) NO (0.42) NO (0.11) 

ND (0.098) ND(0.41) NO (0.10) 

NO (0.099) ND (0.42) ND (0.10) 

NO (0.10) NO (0.41) NO (0.10) 

NO (0.096)J NO (0.39) NO (0.087) J 

NO (0.098) J ND(0.39) NO (0.10)J 

ND (0.11) ND (0.42) ND(0.11) 

NO (0.11) NO (0.44) ND(O.l1) 

NO (0.10) 0.67 NO (0.10) 

ND (0.10) NO (0.41) NO (0.10) 

ND (0.10) ND (0.42) NO (0.10) 

NO(O.ll) NO (0.42) NO (0.11) 

NO (0.11) J NO (0.42) I ND(0.10)J 

NO (0.11) J NO (0.42) NO (0.10) J 

ND (0.11) J NO (0.42) NO (0.096)J 

NO (0.10) J ND (0.41) ND (0.10) J 

NO (0.11) J NO (0.43) NO (0.11) J 

ND (0.087)J NO (2.1) NO (0.091) J 

ND (0.10)J ND_(O.40) NO (0.10) J 

NO (0.096) J ND (0.44) NO(0.11)J 

NO (0.099)J NO (2.0) ND (0.10) J 

NO (0.10) J NO (2.0) NO (0.10) J 

ND (0.092) J NO (0.40) NO (0.098)J 

NO (0.098) J ND (0.41) NO (0.093)J 

NO (0.098) J NO (0.41) NO (0.095) J 

NO (0.094) J NO (0.41) ND (0.098) J 

ND (0.10) J NO (0.40) NO (0.10) J 

NO (0.10) J ND (0.42) NO (0.097)J 
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Table 4.4.4-6 (Concluded) 
Summary of SWMU 128 Grid Sampling, Metals Analytical Results, September 1997 

(Off-site laboratory) 

Sample Attributes 
Sample 

Record
b 

ER Sample ID Depth 
Number (FiQure 4.4.4-51 (feet) Arsenic 

6899 CY12B-SFN-01-S 0-0.5 3.8 
6899 CY12B-SFSW-01-S 0-0.5 2.8 

Quality Assurance/Quality Control Sample (mglL) 

6899 I CY12B-EB-02 I NA 
Background Soil Concentrations, 
~anyonAre~ 

-~ 

"EPA November 1986. 
b Analysis RequestiChain-of-Custody. 
"From Zamorski December 1997. 

CY = Canyon. 
EB = Equipment blank. 

NO,(O.OOSO) 

9.8 

--~ 

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

Metals (EPA 601017000)" (maiko) 

Barium Beryllium Cadmium Chromium Lead 

150J 0.52 J (0.54) NDjO.11) 14 8.7 
110 J 0.38 J (0.51) 0.12 J (0.51) 10 5.3 

NO (0.0010) ND (0.0010) Nt •. 0010) NO (0.0010) 0.0026 J (0.0030) 

246 0.75 0.64 18.8 18.9 

------ ~ ~---~ - '----- --

J = The reported value was qualified as estimated during the data validation process. 

Mercury 
ND (0.11) J 
ND (0.11) J 

ND (0.00020) 

0.055 

Selenium 
ND (0.43) 
ND (0.41) 

ND (0.0040) 

3.0 

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. 
mglkg = Milligram(s} per kilogram. 
mg/L = Milligram(s} per liter. 
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. 

Silver 
ND(0.10)J 
ND (0.10) J 

ND (0.0010) 

<0.5 



Table 4.4.4-7 
Summary of HE Analytical Detection Limits 

Used for SWMU 128 Grid Sampling, 
September 1997 

(Off-site laboratory) 

HE Detection Limits 

Off-Site Analyses by 
EPA Method 8330' 

Compounds (J.lg/kQ) 

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 

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. 
Ilg/kg = Microgram(s) per kilogram. 

ALfl·98IWP/SNL:R4400·4.DOC 4-52 
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Table 4.4.4-8 

Summary of SWMU 128 Grid Sampling, Gamma Spectroscopy Analytical Results, September 1997 

Sample Attributes Activity (pCi/g) 

Record ER SamplelD Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137 

Number" (FiQure 4,4.4-5) Depth (feet1 Result Error
b 

Result Error
b 

Result Error" Result Error
b 

06900 CY12B/290/60101-US 0-0.5 ND(2.29) -- 0.247 0.208 ND (0.174) -- 0.0426 0.Q186 
06900 CY12B/280170101-US 0-0.5 ND (2.37) -- 0.275 0.182 ND (0.169) -- 0.142 0.0306 
06900 CY12B/270160/01-US 0-0.5 ND (2.19) -- 0.220 0.162 ND (0.168) -- ND (0.0130) --
06900 CY12B/260170/01-US 0-0.5 ND (2.31) -- 0.327 0.173 ND (0.1761 -- 0.0639 0.D196 
06900 CY12B/250180101-US 0-0.5 NDJ2.59) -- 0.359 0.209 ND (0.0991) -- 0.0753 0.0281 
06900 CY12B/240/90101-US 0-0.5 ND(2.84) -- 0.432 0.260 ND (0.202) -- 0.0693 0.0267 

06900 CY12B/230170/01-US 0-0.5 ND (1.34) -- 0.598 0.312 ND (0.204) -- 0.0457 0.0198 
06900 CY12B/210/80101-US 0-0.5 ND (2.63) -- 0,417 0.237 ND (0.1951 -- ND (0.0257) --
06898 CY12B/210/60/01-US 0-0.5 ND -- 2.16E-Ol 1,48E-Ol ND (1.68E-Ol) -- 8.98E-02 2.24E-02 

(on-site laboratory) (2.32E+00) 
06900 CY12B1190/80/01-US 0-0.5 NDJ2.40) -- 0.326 0.201 ND (0.185t -- 0.0113 0.0223 
06900 CY12B/180/60101-US 0-0.5 NDj2.28) -- 0.178 0.126 ND (0.170) -- 0.0462 0.0209 

06900 CY12B/170/80/01-US 0-0.5 ND (2.47) -- 0.278 0.162 0.0346 0.0551 0.0174 0.0139 

06900 CY12B/150170/01-US 0-0.5 ND (2.64) -- 0.513 0.275 0.0687 0.0713 0.0553 0.0198 

06898 CY12B/260/90101-US 0-0.5 ND -- 5.37E-Ol 2.89E-Ol ND (2.18E-Ol) -- NO --
(on-site laboratory) (3.01E+00) (2.92E-02) 

06898 CY12B/140/80101-US 0-0.5 ND -- 5.87E-Ol 3.00E-Ol NO (2.23E-Ol) -- 5.80E-02 2.96E-02 
(on-site laboratory) (2.88E+00) 

06900 CY12B1120170101-US 0-0.5 ND (2.50) -- 0.429 0.213 ND (0.186) -- 0.0937 0.0266 

06900 CY12B/ll0195/01-US 0-0.5 NOj2.7st -- 0.379 0.224 NO (0.203) -- 0.111 0.0749 

06900 CY12B/l00/60101-US 0-0.5 ND_l3.36) -- 0.685 0.350 ND (0.240) - 0.426 0.193 

06900 CY12B/l00/60101-USO 0-0.5 1.16 1.33 0.600 0.296 ND (0.212) -- 0.104 0.0266 

06900 CY12B/90180101-US 0-0.5 NO (2.66) -- 0.354 0.223 ND (0.198) - 0.101 0.0311 

06898 CY12B/90/80101-US 0-0.5 NO -- 4.50E-Ol 2.62E-Ol NO (2.02E-Ol) -- NO 3.02E-02 
(on-site laboratory) (2.74E+00) (1.10E-Ol) 

06900 CY12B/80/100101-US 0-0.5 ND (2.84) -- 0.501 0.270 NO (0.209) - 0.0487 0.0335 

06900 CY12B/60/100l01-US 0-0.5 ND (3.06) -- 0.597 0.302 NO (0.227) -- 0.105 0.0514 

06900 CY12B/40/100/01-US 0-0.5 ND (3.01) -- 0.501 0.619 NOjO.209) -- 0.0444 0.0240 

06900 CY12B/30/120101-US 0-0.5 NO (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 128 Grid Sampling, Gamma Spectroscopy Analytical Results, September 1997 

Sample Attributes 

Record ER Sample 10 Sample 
Number' (Figure 40404-5) Depth (feet) 

06898 CY12B/1 0/11 O/01-US 0-0.5 
(on-site laboratory) 

06900 CY12B/10/130/US 0-0.5 
06900 CY12B/1 0/1 OO/01-US 0-0.5 

06900 CY12B/30/122101-US 0-0.5 

06898 CY12B/50/140/01-US 0-0.5 
(on-site laboratory) 

06900 CY12B/50/120/01-US 0-0.5 

06900 CY12B/70/120/01-US 0-0.5 

06900 CY12B/80/140/01-US 0-0.5 
06900 CY12B/90/120/01-US 0-0.5 
06900 CY12B/110/130/01-US 0-0.5 
06898 CY12B/150/120/01-US 0-0.5 

(on-site laboratory) 

06900 CY12B/180/130/01-US 0-0.5 
06900 CY12B1200/130/01-US 0-0.5 
06900 CY12B/2001140/01-US 0-0.5 
06900 CY12B/200/140/01-USO 0-0.5 
06900 CY12B-SFSW-01-S 0-0.5 
06898 CY12B-SFN-01-S 0-0.5 

(on-Site laboratory) 

Quality Assurance/Quality Control Sample (pCi/ml) 

06898 CY12B-EB-02 1 NA 
J9n-site laboratory) 

Background Soil Activities, Upper Canyons 
d 

Analysis RequestlChain-of-Custody. 
"Two standard deviations about the mean detected activity . 
"values in bold exceed background soil activities. 
'From Dinwiddie September 1997. 

CY = Canyon. 
ER = Environmental Restoration. 
ID = Identification. 
NA = Not applicable. 

Uranium-238 

Result Error
b 

4.28E+OO
c 2.04E+00 

NO (2.70) --
9.25 3.37 

2.07 1.60 
NO --

(2.92E+00) 
2.04 0.777 

0.656 00483 
1.14 1,65 

0.951 1.21 
0.698 0.650 

NO --
(2.85E+00) 
NO (0.931) --
NO(0.88~ --

0.843 0.566 
NO (0.578) --

0.636 0.564 
NO --

(3.39E+00) 

NO --
_l1.85E+00) 

2.31 NA 

NO ( ) = Not detected above the minimum detectable activity, shown in 
parenthesis. 

pCi/g = Picocurie(s) per gram . 

Activit, (pCi/Q) 

Thortum-232 Uranium-235 

Result Error
b 

Result Error" 

5.50E-01 2.76E-01 1.64E-01 1.73E-01 

00406 0.208 NO (0.196) --
0.704 0.378 0.202 0.129 

00416 0.227 NO (0.196) --
5.16E-01 2.60E-01 l.25E-01 4.98E-02 

00417 0.239 0.0714 0.0676 
0.202 0.122 NO (0.134) --
0.563 0.280 NO (0.164) --
0.293 0.185 0.0661 0.102 
0.300 0.174 NO (0.133) --
NO -- 7.58E-02 6.84E-02 

(1.16E-01 ) 

0.304 0.165 NO (0.142) --
0.291 0.171 0.0470 0.0468 
0.273 0.153 NO{0,13yt --
0.165 0.0981 NO (0.133) --
0.562 0.294 NO (0.165) --

7.66E-01 4.13E-01 NO (2A2E-01) --

NO -- NO (1.69E-01) --
(1.63E-01) 

1.03 NA 0.16 NA 

S = Sediment sample. 
p-~w = Silt fence (southwest). 

MU = Solid waste management unit. 
U::, = Soil sample. 
USO = Soil sample duplicate. 

= Error not calculated for nondetectable results. 

a, 

Cesium-137 

Result Error
b 

3.4BE-02 2.30E-02 

0.0470 0.0171 
0.0324 0.0173 

0.0751 0.0308 

6.10E-02 2.01E-02 

0.0743 0.0250 
0.0299 0.0159 

0.0426 0.0308 
0.0889 0.0331 
0.0369 0.0204 

1.62E-02 1.28E-02 

NO (0,0248) --
NO (0.0247) --

0.0669 0.0276 
0.0470 0.0192 

NO (0.0292) --
5.30E-02 1.58E-02 

NO --
(2A6E-021 

0.515 NA 



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-21 0/80-02-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 (Le., 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 4.4.4-9 
summarizes the metal results, the MDLs, and approved background values. 

- Arsenic levels ranged from 2.38 to 3.76 mglkg 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 mglkg in one sample. All remaining 
samples yielded estimated values ranging from 0.291 J to 0.458 J mglkg. 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 results were below the background level. 

- Chromium was detected in all samples at estimated values ranging from 8.39 J 
to 15.3 J mg/kg. All results were below the background level. 

- Lead levels ranged from 5.27 to 22.3 mglkg in all samples. One sample result 
(at 22.3 mg/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 mglkg. 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 128 Grid Resampling, Metals Analytical Results, December 1997 

(Off-site laboratory) 

Sample Attributes 
Sample 

Record
b 

ERSampielD Depth 
Number (Fioure 4.4.4-5) (feet) Arsenic 

510130 CYI2B-240/90-02-US CHl.5 3.13 

510130 CYI2B-210/60-02-US CHl.5 3.14 

510130 CYI2B-210/60-02-US CHl.5 3.42 

510130 CYI2B-190/60-02-US CHl.5 3.76 

510130 CYI2B-170/80-02-US CHl.5 2.36 

510130 CYI2B-160/60-02-US CHl.5 2.49 

510130 CYI2B-180/60-02-USD CHl.5 3.05 

Quality Assurance/Quality Control Sample (mg/L) 

510130 CYI2B-EB-Ol NA ND 
(0.00293) 

Backjlround Soil Concentrations, Canyon 9.8 
Area 

"EPA November 1986. 
b Analysis RequestlChain-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. 
10 = Identification. 

Barium Beryllium 

136J 0.456 J (0.476) 

143J 0.416 J (0.461) 

125 J 0.505 

96.7 J 0.291 J (0.481) 

88.8J 0.296 J (0.461) 

117 J 0.391 J (0.459) 

135 J 0.436 J (0.459) 

0.00177 J NO (0.000223) 
(0.00500) 

246 0.75 

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

Metals (EPA 6010/7000 a (mglkg) 

Cadmium Chromium Lead MerclllY 

0.209 J (0.476) 11.5 J 22.3c ND (0.0173) 

0.254 J (0.481) 13.9 J 9.16 ND (0.0173) 

0.245 J (0.455) 13.0 J 9.24 ND (0.0173) 

0.261 J (0.481) 10.9 J 9.35 ND (0.0173) 

0.293 J (0.481) 15.3J 5.27 ND (0.0173) 

0.165 J (0.459) 8.39J 10.4 ND (0.0173) 

0.160 J (0.459) 11.2 J 11.2 ND (0.0173) 

ND (0.000208) 0.00202 J NO ND (0.000104) 
(0.00500) (0.000678) 

0.64 18.8 18.9 0.055 

J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but is less than the project reporting limit, shown in parenthesis. 
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. 
USO = Soil sample duplicate. 

Selenium Silver 

0.267 J (0.476) NO (0.031) 

0.386 J (0.481) ND (0.031) 

0.225 J (0.455) ND (0.031) 

NO (0.07) ND (0.031) 

0.266 J (0.461) NO (0.031) 

0.463 ND (0.031) 

0.227 J (0.459) NO (0.031) 

NO (0.0014) ND (0.00062) 

3.0 <0.5 



Quality Assurance/Quality Control 

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 QAlQC samples 
that were collected during the verification sampling. Those QAlQC 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 collected at this site. Annex 4-F 
provides a letter summary report (ARICOC #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 outside 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, GP01 
= 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 

QAlQC 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 10 Sample 
Number" (Figure 4.4.4-5) D~th (feet) Arsenic Barium Beryllium Cadmium Chromium Lead 
510130 CY 12B-180/60-02-US 0--0.5 20.2 NC NC NC NC 7.4 

CY12B-180160-02-USD 
(off-site laboratory) 

06885 CY12B-SP01-01-S 0--0.5 2.4 NC 6.8 NC 8.0 NC 
CY12B-SP01-01-SD 
(off-site laboratory) 

06896 CY12B-SP11-01-S 0--0.5 9.8 19.4 1.7 NC 0.0 16.7 
CY12B-SP11-01-SD 
(off-site laboratory) 

"Analysis RequestlChain-of-Custody. 
CY = Canyon. 
ER = Environmental Restoration. 
10 = IdentHication. 
NC = Not calculated for estimated values or nondetected results. 
S = Soil sample. 
SO = Soil sample duplicate. 
SWMU = Solid waste management unit. 
US = Soil sample. 
USD = Soil sample duplicate. 

MerclLry Selenium Silver 
NC NC NC 

NC NC NC 

NC NC NC 
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Table 4.4.4-11 
Summary of SWMU 128 Geoprobe Sampling, Gamma Spectroscopy Analytical Results, September 1998 

Sample Attributes Activity (pCilg) 

Record ER Sample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137 
Number" IFiQure 4.4.4-5) Depth ileelL Result Errorb Result Errorb Result Error

b 
ResuH Error

b 

06953 CY12B-GP01-05-01-S 0-0.5 ND (1.36) -- 0.621 0.321 0.0922 0.134 ND (0.035:11 --

Background Soil Activities, Upper Canyons" 2.31 NA 1.03 NA 0.16 NA 0.515 NA 

Quality Assurance/Quality Control Sample (pCilmL) 

~53 1_ CY12B-EB-~ L_-_0-0.5 _ 1 ND (0.770) L-- _I ND (0.147) 1 -- ~DjO.142) 1 _--_ ~(O.0298) --

'Analysis Request/Chain-ol-Custody. 
"Two standard deviations about the mean detected activity. 
"From Dinwiddie September 1997. 

CY 
EB 
ER 
GP 
ID 
NA 
ND () 
pCilg 
pCilmL 
S 
SWMU 

= Canyon. 
= Equipment blank. 
= Environmental Restoration. 
= Geoprobe. 
= IdentHication. 
= Not applicable. 
= Not detected above the minimum detectable activity, shown in parenthesis. 
= Picocurie(s) per gram. 
= Picocurie(s) per milliliter. 
= Soil sample. 
= Solid waste management unit. 
= Error not calculated lor 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 (ARICOC #06954). 

4.4.4.2.3 Soil Pile Analysis 

A total of 15 composite soil samples were collected from 15 soil 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 = Soil 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 some samples ranging from 13 to 32 Ilg/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. 

• Except for two detections of bis(2-ethylhexyl)phthalate (at 210 119/kg and at 
1,300 l1g/k9), 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 results 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 ranged from 0.47 J to 0.68 mg/kg in all samples. All sample results 
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 samples. Six sample results (at 
levels ranging from 21 J to 190 J mg/kg) were above the background level. 
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Table 4.4.4-12 
Summary of SWMU 128 Soil Pile Sampling, voe Analytical Results, January, March, and May 1998 

(Off-site laboratory) 

Sample Attrtbutes 

Record Sample 
Number

b 
ERSample ID Depth (feet) 

510471 CY12B-SP07-03-S 
510471 CY12B-SP10-03-S 
510471 CY12B-SP12-03-S 
510471 CY12B-SPI3-03-S 
510471 CY12B-SP14-03-S 
510471 CYI2B-SP15-03-S 
510471 CYI2B-SPI5-03-SD 
510308 CYI2B-SP01-02-S 
510308 CY12B-SP02-02-S 
510308 CY12B-SP03-02-S 
510308 CY12B-SP05-02-S 
600317 CYI2B-SP04-04-S 
600317 CY12B-SP06-04-S 
600317 CY12B-SP08-04-S 
600317 CY12B-SP09-04-S 
600317 CY 12B-SP09-04-SD 
600317 CY12B-SP11-04-S 

Quality AssurancelQuality_ Control SamJ21es 
510471 CY12B-TB. (uQ/kQ) 
510471 CY12B-EB, (Ug/L) 
510308 CY12B-TB (uolL) 
510308 CY12B-EB. (uolL) 
600317 CY12B-TB. (uQ/L) 
600317 CY12B-EB. (uQ/L) 

'EPA November 1986. 
bAnalysis RequestiChain-of-Custody. 
'Numbers in bold represent detected values. 

B = Analyte detected in associated blank. 
CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency 
ER = Environmental Restoration. 
I D = Identification. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

NA 
NA 
NA 
NA 
NA 
NA 

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

VOCs (EPA 8260)" (Ilg/kg 

2-Butanone 2-Hexanone Acetone 
ND(5.00) ND (5.00 21 U 
NDl§·OQ} ND (5.00) 32U 
ND (5.00) ND (5.00) ND (10.0) U 
ND (5.00) ND 5.00) 30 U 
ND (5.00) ND 5.00 12 U 
ND(5.00) ND 5.00 12 U 
ND (5.00) ND 5.00 ND (10.0) U 
ND (5.00) ND (5.00) 13 

2.9 J 15.m' ND (5.00) 20 
3.6 J (5.0) ND 5.00) 26 

ND (5.00) ND 5.00) 13 
ND (5.00) ND 5.00) ND (5.00) 
ND (5.00) ND (5.00) ND (5.00) 
ND (5.00) ND (5.00 2.7 J (5.00) B 
ND (5.00) ND (5.00 ND(5.00) 
ND !§.OO) ND (5.00 ND (5.00) 
ND (5.00) NDJ!;.OO) ND (5.00) 

5.8 3.1 J (5.00) 38 
ND (5.00) ND (5.00) NDJ10.0) 
ND (5.00) ND (5.00) ND (10.0) 
ND (5.00) ND (5.00) ND (10.0) 

4.6 J (5.00) ND (5.00) ND (5.00) 
ND (5.00) ND (5.00) NDJS.OO) 

NA = Not applicable. U 
ND () = Not detected above the reporting limit. 

S 
SD 
SP 
SWMU 
TB 

shown in parenthesis. 
= Soil sample. 
= Soil sample duplicate. 
= Soil pile designation within SWMU 12B. 
= Solid waste management unit. 
= Trip blank. 

VOC 
Ilg/kg 
Ilg/L 

Methylene 
Chloride Toluene 

7.3 U ND (2.00) 
2.8 J (5.0QL U ND (2.00) 
1.9 J (5.00) U ND (2.00) 
2.6 J (5.00) U ND (2.00) 
4.6 J (5.00) U ND (2.00) 
4.8 J (5.00) U ND (2.00) 
3.2 J (5.00) U ND (2.00) 
2.4 J (5.00) U 1.1 J 2.00) 
2.9 J (5.00) U 1.6J 2.00) 
2.8 J (5.00) U 1_5J 2.0Q} 
1.7 J (5.0QL U ND (2.00) 

3.2 U ND (1.00 
1.7 U ND (1.00 
2.3U ND (1.00 
1.5 U ND (1.00) 
2.2 U ND (1.00) 
1.4 U ND (1.00) 

6.1 B ND (2.00) 
ND (5.00) ND (2.00) 

2.1 J (5.00) ND (2.00) 
1.5 J (5.00) ND (2.00) 

1.5 U ND (1.00) 
1.6 U ND (1.00) 

= Analytical result was qualified as not 
detected during data validation. 

= Volatile organic compound. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 



Table 4.4.4-13 
Summary of SWMU 128 Soil Pile Sampling, 

SVOC Analytical Results, January 1998 
(Off-site laboratory) 

Sample Attributes SVOCs (EPA 8270)" (I,lQ/JillL 
Record ER Sample 10 Sample 

Number' jFigure 4.4.4-5) O6Qlh jfee.!l. Bi~-ettWh~hthalate 
510308 CY12B-SP01-02-S 

510308 CYI2B-SP02-02-S 
510308 CY12B-SP03-02-S 

510308 CYI2B-SP04-02-S 
510308 CYI2B-SP05-02-S 
510308 CY12B-SP06-02-S0 
510308 CY12B-SP06-02-S 
510308 CYI2B-SP07-02-S 
510308 CYI2B-SP08-02-S 
510308 CYI2B-SP09-02-S 

510308 CY12B-SP10-02-S 
510308 CY12B-SPll-02-S 
510308 CYI2B-SPI2-02-S 
510308 CYI2B-SPI3-02-S 
510308 CYI2B-SPI4-02-S 
510308 CYI2B-SPI5-02-S 

Quality Assurance/Quality Control SalT1g\eJlli!L!:L 
510308 CYI2B-EB 

"EPA November 1986. 
"Analysis RequesVChain-of-Custody. 
cNumbers in bold represent detected values. 

CY 
EB 
EPA 
ER 
ID 
NA 

= Canyon. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Identification. 
= Not applicable. 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

NO () 
S 

= Not detected above the detection limit, shown in parenthesis. 
= Soil sample. 

SO 
SVOC 
SWMU 
~/kg 
~g/L 

= Soil sample duplicate. 
= Semivolatile organic compound. 
= Solid waste management unit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
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NO (167) 

NO (167) 

NO (167) 

NO (167) 

NO (167) 

NO (167) 
ND (167) 

NO (167) 
NO (167) 

NO (167) 
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NO (167) 

NO (167) 

210
c 

NO (167) 

1300 

NO (5) 
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Record
b 

Number 
06885 

06885 
06885 
06885 
06885 
06885 

06885 
06885 
06885 

06885 
06885 
06896 
06896 

06896 
06896 
06896 
06896 

Table 4.4.4-14 
Summary of SWMU 12B Soil Pile Sampling. Metals Analytical Results. August-September 1997 

(Off-site laboratory) 

Sample Attributes Metals (EPA 601017000)" mQ/ko) 
Sample 

ER Sample ID Depth 
(Rgure 4.4.4-5) (feet) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium 

CY12B-SP01-0l-S (H).5 4.1 130 J 0.57 0.20 J (0.50 12 12 J ND (0.10) J ND (0.3QL 
CYI2B-SP01-0l-SD (H).5 4.2 150J 0.61 0.19 J (0.50) 13 46J

c ND (0.10) J ND (O.30) 
CYI2B-SP02-01-S (H).5 4.2 170J 0.64 0.23 J (O.49) 15 14J ND (O.10) J ND (O.30) 
CY12B-SP03-01-S (H).5 4.8 140J 0.60 0.33 J (0.50) 13 22 J NO (0.10) J ND (0.30) 
CYI2B-SP04-01-S (H).5 3.9 130 J 0.54 0.22 J (0.50) 13 34J ND (0.095) J ND_(0.30) 
CYI2B-SP05-01-S (H).5 4.2 170J 0.60 0.33 J (0.49) 13 21 J ND(0.10)J ND (0.30) 
CY12B-SP06-01-S (H).5 3.5 120 J 0.51 0.21 J (0.50) 13 26 J ND (0.10) J ND (0.30) 
CY12B-SP07-01-S (H).5 3.6 140 J 0.51 0.23 J (0.50) 13 11 J NO (0.10) J ND (O.30) 
CY12B-SP08-01-S (H).5 3.4 120J 0.47 J (O.50) 0.82 13 9.7J NDI0.10_J ND (0.30) 
CYI2B-SP09-01-S (H).5 3.9 130 J 0.53 0.28 J (0.49) 14 12 J ND (0.10) J ND (0.30) 
CY12B-SP10-01-S (H).5 3.8 170J 0.55 0.24 J (O.49) 13 9.5J ND (O.10) J ND {O.3QL 
CY12B-SP11-01-S (H).5 4.3 170 0.60 0.31 J (O.54) 14 13 ND (O.11) 2.3 J (2.7) 

CY12B-SP11-01-SD (H).5 3.9 140 0.59 0.28 J (0.52) 14 11 ND (0.11) NO (O.31) 
CYI2B-SPI2-01-S (H).5 4.6 150 0.59 0.30 J (0.56) 13 15 NO (0.11) ND (O.34) 

CY12B-SP13-01-S (H).5 4.2 150 0.59 0.31 J (0.51) 13 190J ND (0.10) ND(0.31) 

CY12B-SP14-01-S (H).5 3.9 290 0.68 0.23 J (O.53) 13 12 ND (0.11) ND(0.32) 
CY12B-SP15-01-S (H).5 3.9 160 0.60 0.25 J (0.51) 13 11 ND(0.10) ND (0.31) 

Quality Assurance/Quality Control Sample (mg/L) 
06885 I CYI2B-EB I NA ND NO (0.0010) ND (O.OO10) ND (0.0010) ND (D.0010) 0.0036 ND (0.00020) NO (O.0030) 

Background Soil Concentrations, Canyon 
9.8 246 0.75 0.64 18.8 18.9 0.055 3.0 Area' 

--- - ---

'EPA November 1986. 
b Analysis RequestlChain-of-Custody. 
'Values in bold exceed background soil concentrations. 
'From Zamorski December 1997. 

CY = 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 method detection limit (MOL) but is less 
than the reporting detection limit, shown in parenthesis. 

_. ---

mglkg = Milligram{s) per kilogram. 
mg/L = Milligram(s) per liter. 
NA = Not applicable. 
ND () _ Not detected above the MDL, shown in parenthesis. 
S = Soil sample. 
SO = Soil sample duplicate. 
SP = Soil pile deSignation within SWMU 12B. 
SWMU = Solid waste management unit. 

. 

) 

Silver 
NO (0.099) 
ND (O.094) 
ND (O.09B) 
ND (0.089) 
ND (0.095) 
ND (0.090) 
ND (0.091) 
ND (0.083) 
ND (0.090) 
ND (0.096) 
NO (0.099) 
ND (0.11) 
ND (0.10) 
ND (0.11) 
ND (O.10) 
ND (0.11) 

NO (O.IQL 

ND (O.0010) 

<0.5 



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 mglkg) 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 
level. 

Silver was not detected in any samples. 

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

• 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. 

• Tables 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 (ARICOC #06885, #06896, #510308, and 
#600317). 

4.5 Site Conceptual Model 

4.5.1 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 

AU7·98IWP/SNL:R4400·4.DOC 4-64 301462.183.03 09/01/987:56 PM 



~ 
"' ~ 
~ 
z 
r 

~ 
8 
./. g 
o 

.j>. , 
CJ) 

CJ1 

~ 
~ 
~ 
8 
is 
o 
o 
'" 
~ 
~ 
.... 
~ 

" s:: 

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)" (Ill ik(!) 

Sample 
Record. ERSamplelD Depth 2,4,6- 2,4- 2,6- 2 Amino, 4 Amino, 

Number (FiQure 4.4.4-5) (feet) Trinitrotoluene Oinitrotoluene Oinitrotoluene 4,6-0initrotoluene 2,6-0initrotoluene 

06885 CY12B-SP01-0l-S 0-0.5 ND(O.ll) ND (0.16) NO (0.19) ND (0.13) NO (0.055) 

06885 CY12B-SP01-01-S0 0-0.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) ND (0.055) 

06885 CY12B-SP02-01-S 0-0.5 ND(O.ll) NO (0.16) NO (0.19) ND(O.13) NO (0.055) 

06885 CY12B-SP03-01-S 0-0.5 NO (0.11) NO (0.16) ND (0.19) NO (0.13) NO (0.055) 

06885 CY12B-SP04-01-S 0-0.5 NO (0.11) ND (0.16) NO (0.19) NO (0.13) ND (0.055) 

06885 CY12B-SP05-01-S 0-0.5 NO (0.11) NO (0.16) ND (0.19) NO (0.13) ND (0.055) 

06885 CY12B-SP06-01-S 0-0.5 ND (0.11) NO (0.16) NO (0.19) NO (0.13) ND (0.055) 

06885 CY12B-SP07-01-S 0-0.5 NO (0.11) ND (0.16) NO (0.19) ND (0.13) ND (0.055) 

06885 CY12B-SP08-01-S 0-0.5 NO (0.11) 0.72° 0.84 NO (0.13) ND (0.055) 

06885 CY12B-SP09-01-S 0-0.5 NO (0.11) ND (0.16) NO (0.19) ND(O.13) NO (0.055) 

06885 CY12B-SP10-0l-S 0-0.5 ND (0.11) NO (0.16) ND (0.19) NO (0.13) ND (0.055) 

06896 CY12B-SPll-0l-S 0-0.5 ND (0.11) J ND (0.16) J NO (0.19) J NO (0.13) J ND (0.055) J 

06896 CY12B-SPll-0l-S0 0-0.5 NO (0.11) J NO (0.16) J ND (0.19) J ND (0.13) J NO (0.055) J 

06896 CY12B-SP12-01-S 0-0.5 ND (0.11) J ND(0.16)J NO (0.19) J NO (0.13) J NO (0.055) J 

06896 CY12B-SP13-01-S 0-0.5 ND (0.11) J NO (0.16) J ND(O.19)J NO (0.13) J NO (0.055) J 

06896 CY12B-SP14-01-S 0-0.5 NO (0.11) J ND(O.16)J ND (0.19) J NO (0.13) J ND (0.055) J 

06896 CY12B-SP15-01-S 0-0.5 ND (O.ll)J ND(0.16)J ND (0.19) J ND(0.13)J ND (0.055) J 

Quality Assurance/Quality Control Sample (1l9/L) 

~6885 1 CY1~~EB __ 1_ .. NA 1 NO (0.0301 La.37 (0.26) 0.36 (0.25) NO (0.040) I NO (0.050) 

Refer to footnotes at end of table. 

) 

HMX Nitrobenzene 

ND (0.42) NO (0.15) 

NO (0.42) ND (0.15) 

NO (0.42) NO (0.15) 

ND (0.42) NO (0.15) 

NO (0.42) ND (0.15) 

NO (0.42) NO (0.15) 

NO (0.42) NO (0.15) 

ND (0.42) ND (0.15) 

NO (0.42) ND (0.15) 

ND (0.42) ND (0.15) 

NO (0.42) NO (0.15) 

NO (0.42)J ND (0.15) 

NO (0.42) J ND (0.15) 

NO (0.42) J NO (0.15) 

NO (0.42) J ND (0.15) 

ND (0.42) J ND (0.15) 

NO (0.42) J ND (0.15) 

ND (0.080) ND (0.040) 
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Table 4.4.4-15 (Concluded) 
Summary of SWMU 128 Soil Pile Sampling, HE Analytical Results, August-September 1997 

(Off-site laboratory) 

Sample Attributes 
Sample 

Record ERSample ID Depth 
Number' (FiQure 4.4.4-5) (feet) RDX 
06885 CY12B-SPOl -Ol-S 0-0.5 ND (0.19) 

06885 CY12B-SPOl -01- 0-0.5 ND (0.19) 

06885 CY12B-SP02-01 -S 0-0.5 ND (0.19) 

06885 CY12B-SP03-01 -S 0-0.5 ND (0.19) 

06885 CY12B-SP04-01 -S 0-0.5 ND (0.19) 

06885 CY12B-SP05-01 -S 0-0.5 ND(0.19) 

06885 CY12B-SP06-01-S 0-0.5 ND (0.19) 

06885 CY12B-SP07-01-S 0-0.5 ND (0.19) 

06885 CY12B-SP08-01 -S 0-0.5 ND (0.19) 

06885 CY12B-SP09-01 -S 0-0.5 ND(0.19) 

06885 CY12B-SPl 0-01-S 0-0.5 ND (0.19) 

06896 CY12B-SPll -Ol-S 0-0.5 ND (0.19) 

06896 CY12B-SP11 -01- 0-0.5 ND (0.19) 

06896 CY12B-SP12-01 -S 0-0.5 ND (0.19) 

06896 CY12B-SP13-01 -S 0-0.5 ND(0.19) 

06896 CY12B-SP14-01-S 0-0.5 ND (0.19) 

06896 CY12B-SP15-01-S 0-0.5 ND (0.19) 

Quality Assurance/Quality Control Sample (~g/L) 

06885 I CY12B-EB NA I ND (0.20) I 

BE PA November 1986. 
b Analysis RequestlChain-of-Custody. 
<Numbers in bold represent detected values. 

CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE = High explosive. 
HMX = 1 ,3,5,7-tetranitro-l,3,5,7-tetrazacyclooctance. 
I D = Identification. 

Tetrvl 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.34) 

ND (0.040) 

J = Analy1ical result was qualified as an estimation during data validation. 
NA = Not applicable . 
ND ()= Not detected above the method detection limit, shown in parenthesis. 

I 

E>g:llosives (EPA 8330)' (ualko) 

l,3-Dinitrobenzene 2-Nitrotoluene 3-Nitrotoluene 4-Nitrotoluene 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND(0.10) ND (0.070) ND (0.16) ND (0.17) 

ND(0.10) ND (0.070) ND(0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND(0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND(0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND(0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.10) ND (0.070) ND (0.16) ND (0.17) 

ND (0.030) I ND (0.030) I ND (0.020) I 0.31 (0.25) I 

RDX = 1 ,3,5-trinitro-1,3,5-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnHramine. 
S = Soil sample. 
SD = Soil sample duplicate. 
SP = Soil pile designation within SWMU 12B. 
SWMU = Solid waste management unit. 
~glkg = Microgram(s) per kilogram. 
~g/L = Microgram(s) per liter. 

l,3,5-Tr1nHrobenzene 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) 

ND (0.070) J 

ND (0.070) J 

ND (0.070) J 

ND (0.070) J 

ND (0.070) J 

ND (0.070) J 

ND (0.040) 
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Table 4.4.4-16 
Summary of SWMU 128 Soil Pile Sampling, Gamma Spectroscopy Analytical Results, August-September 1997 

(Off-site laboratory) 

Sample Attributes Activi v (pCi/Q) 

Record ERSample ID Sample Uranium-238 Thorium-232 Uranium-235 Cesium-137 
Number" (FiQure 4.4.4-5) Depth (feet) Result 

06895 CY12B-SP01-0l-S 0-0.5 NO (1.51) 

06895 CY12B-SP01-0l-S0 0-0.5 1.47 

06895 CY12B-SP02-01-S 0-0.5 1.82 

06895 CY12B-SP03-01-S 0-0.5 NO (1.48) 

06895 CY12B-SP04-01-S 0-0.5 2.74" 

06895 CY12B-SP05-01-S 0-0.5 NO (1.73) 

06895 CY12B-SP06-01-S 0-0.5 1.78 

06895 CY12B-SP07-01-S 0-0.5 1.10 

06895 CY12B-SP08-01-S 0-0.5 NO (1.36) 

06895 CY12B-SP09-01-S 0-0.5 1.05 

06895 CY12B-SP10-0l-S 0-0.5 1.99 

06897 CY12B-SP11-01-S 0-0.5 2.45 

06897 CY12B-SPll-0l-S0 0-0.5 2.26 

06897 CY12B-SP12-01-S 0-0.5 57.9 

06897 CY12B-SP13-01-S 0-0.5 3.67 

06897 CY12B-SP14-01-S 0-0.5 NO (1.77) 

06897 CY12B-SP15-01-S 0-0.5 1.45 

Background Soil Activities, Upper Canyons 
d 

2.31 

Quality Assurance/Quality Control Sample (pCi/mL) 

06895 I CY12B-EB I 0-0.5 I NO (0.796) I 
"Analysis RequestlChain-of-Custody. 
"values in bold exceed background soil activities . 
'Two standard deviations about the mean detected activity. 
'From Dinwiddie September 1997. 

CY ; Canyon. 
EB ; Equipment blank. 
ER ; Environmental Restoration. 
10 ; Identification. 
NA ; Not applicable. 

Errore 

--
1.18 

1.14 

--
1.35 

--
1.28 

0.931 

-
0.978 

1.18 

0.871 

1.58 

13.8 

1.22 

--
0.831 

NA 

--

NO () ; Not detected above the minimum detectable activity, shown in parenthesis. 
pCi/g ; Picocurie(s) per gram. 
pCi/mL = Picocurie(s) per milliliter. 

Result Errore Result Errore 

0.862 0.421 0.0849 0.108 

0.727 0.376 0.158 0.156 

0.582 0.330 NO (0.207) --
0.579 0.332 NO (0.197) --
0.618 0.336 0.243 0.149 

0.558 0.310 0.0740 0.0852 

0.463 0.329 ND (0.194) --
0.505 0.292 0.0893 0.0900 

0.491 0.980 NO (0.186) --
0.502 0.312 NO (0.191) --
0.647 0.341 NO (0.206) --
0.569 0.287 0.195 0.169 

0.562 0.293 0.129 0.155 

0.603 0.650 1.07 0.274 

0.605 0.297 0.0764 0.0677 

0.773 0.373 NO (0.195) --
0.601 0.288 NO (0.181) --
1.03 NA 0.16 NA 

I NO (0.154) I -- I NO (0.130) I --

S 
SO 
SP 
SWMU 

= Soil sample. 
; Soil sample duplicate. 
= Soil pile designation wilhin SWMU 12B. 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 

Result Errore 

0.141 0.0522 

0.112 0.0354 

0.0874 0.0422 

0.127 0.146 

0.101 0.0349 

0.0879 0.0430 

0.0680 0.0268 

0.0536 0.0221 

0.0494 0.0351 

0.0677 0.0267 

0.0585 0.0702 

0.0528 0.0257 

0.0676 0.0219 

0.0761 0.0380 

0.0854 0.0235 

0.0426 0.0196 

0.133 0.0308 

0.515 . NA 

I NO (0.0238) I --
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Table 4.4.4-17 
Summary of SWMU 12B Block 88 Gamma Spectroscopy Analytical Results, August 1997 

(On-Site Laboratory) 

Sample Attributes 

Record 
Sample Uranium-238 

ERSample ID Depth 
Number

a 
(Figure 4.4.4-5) (feet) 

06770 CYI2B-BSS-LOO-04-S 0-4.0 

Background Soil Activities-Upper Canyons' 

"values in bold exceed background soil activity. 

bTwo standard deviations above the mean detected activity. 

'Analysis RequestiChain-of-Custody. 

'From Dinwiddie September 1997. 

CY 
ER 
ID 
NA 

= Canyons. 
= Environmental Restoration. 
= Identification. 
= Not applicable. 

Resu~s 

3.12E+03' 

2.31 

ND 
pCVg 
S 
SWMU 

= Not detected above the minimum detectable activity. shown in parenthesis. 
= Pieoeurie(s) per gram. 
= Soil sample. 
= Solid waste management unit. 
= Error not calculated for nondetectable results. 

Errorb 

7.12E+02 

NA 

Gamma Spectroscopy Activity (pCVg) 

Thorium-232 Uranium-235 

Results Errorb 
Resu~ Error 

b 

ND (2.63E+00) -- 6.20E+01 9.33E+00 

1.03 
-"---

NA 0.16 NA 

Cesium-137 

Results Error
b 

ND (3.18E-OI) --
0.515 NA 
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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 

Record 
Sample 
Depth 

Number
b 

ERSamplelD (feet) 

06780 CY12B-B88-LOO-04-S 0-4.0 

Background Soil Activities-Upper Canyons~ 

"values in bold exceed background soil activity. 
b Analysis RequestlChain-of-Custody. 
'Two standard deviations above the mean detected activity. 
dFrom Dinwiddie September 1997. 

CY 
ER 
ID 
NA 
pCi/g 
S 
SWMU 

= Canyon. 
= Environmental Restoration. 
= Identification. 
= Not applicable. 
= Picocurte(s) per gram. 
= Soil sample. 
= Solid waste management unit. 

Activity (pCVg)' 

Uranium-233/234 Uranium-235 

Result Errol Result Errol Result 

54.8 5.8 5.9 1.7 

2.31 NA 0.16 NA 2.31 

Uranium-238 

Errore 

390 24 

NA 
- --- --



liquids were not found in the arroyo (refer to 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 SNUNM 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 
SNUNM 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, geoprobe, 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 ecological risk assessments. 

The extent of the contamination (Le., 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, all 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. 

4.5.2 Environmental Fate 

The main potential sources of COCs were the debris and soil buried in the arroyo and any 
associated residues from these materials. All 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 
non radiological 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 HI is 0.00. The total 
excess cancer risk for SWMU 12B non radiological 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 1 E-6 for Class A and B carcinogens and less than 1 E-5 for Class C 
carcinogens (NMED March 1998). Thus, the total excess cancer risk for this site is below the 
suggested acceptable risk value (1 E-6). The incremental excess cancer risk for SWMU 12B is 
2.1 E-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" (SNUNM 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 performed. 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 SNUNM ER Program, SNUNM (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 
bioaccumulation 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 characterize 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 results 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 SNUNM 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. 

4.7.2 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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ANNEX4-A 
Final Report Gamma Radiation Surveys (RUST Geotech) 
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5.6.2 Burial Site and Open Dump, Oil Surface Impoundment, Lurance 'canyon 
Explosive Test Site, and Lurance Canyon Burn Site (SWMUs U, 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 bum 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. BecauseS1.irVey 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 5.62-1 (Appendix 1-4) 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 1-4). 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 gatnma exposure rates range from 10 to 13 JLR/h. Areas of gamma 
activity that were 30 percent or greater than the natural background are shown in Figure 
5.6.2-2 (Appendix 1-4) 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. 
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Table 5-35. Areas of Gamma Activity 30 Percent or Greater Than 
Natural Background at SWMUs U, 13,65, and 94 

Anomaly Type :;::: .·.Totaf i · JLR/hRang~ i ,_ .. 
Comments .. . . . 

Soil Point Source 54 14-149 All soil point sources arc an average survey 
area equivalent of a 1- to 
2-foot-diameter circle for anomalous 
gamma activity 

Soil Area Source 13 1142 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 

5.6.2.3 Findings and ObservatWns 

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 tbe localized area in which the anomaly was detected. Anomaly 
locations and gamma exposure rates are shown in Figure 5.6.2-2 (Appendix 1-4). 

The majority of the anomalies located in SWMU 94 were soil point sources, which were 
identified throughout tbe 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). 
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Table 5-36. Detailed Summary oC Anomalies Found at 
SWMUs U, 13, 65, and 94 

. . . '·.:i: ~ ... ' ~ 'v i. ....i , :' " ;, Area ii··'·' ...... .... .. ,', >,. "i- > , 

. ,.'. '.' ": .y;' .:·'?i ' :" ,':,:::: i" :: " &ckground .:\ 

" .. "'fYjJe. . '.: ..... :.~. ii .F~ ) 
:.:;.; .--.' . . "":,,,. d· .",." , .,'<',' ,./ ' . "Description/Comments 

. "" .'.'~~/h:.:. 
. . 

-. Codet } '."",'. (rt2) V .' .c;.,.:}:> ·',:cps, J!R/h : :t >: '.' ..... :" ;.:; .. ;.-"-.-. . " 

SA 1946.2 130-250 13-20 110 12 Concrete pit with wind screens; 
concrete open pit has' elevated 
readings on concrete; Burn Pit No.3 

SP 7.1 1500 88 100 11 

SP 3.1 1200 72 90 11 

SP 3.1 200 17 90 11 

SA 3.1 110-200 12-17 100 11 Yellow discoloration on soil surface 

SP 3.1 250 20 100 11 

SA 3.1 100-180 11-16 90 11 Yellow discoloration on soil surface 

SA 7.1 110- ll-72 100 11 Yellow discoloration on soil 
1200 surface 

SA 362.1 120-325 13-24 110 12 

SA 126 100-700 11-44 90 11 

SP 0.8 450 31 90 11 

SP 3_1 800 50 100 11 

FP 28.3 l2000 664 90 11 6- by 3- inch, thin black piece of 
metal 

SP 3.1 170 15 120 13 Small, round, black material 

SP 3.1 180 16 120 13 

SP . 3.1 180 16 120 13 

FP 7.1 3000 171 110 12 2- inch fragment; thin black metal 

SP 3.1 1000 61 100 11 

SP 3.1 1000 61 110 12 

SP 3.1 1500 88 120 13 

SP 3.1 450 31 100 11 

SP 3.1 900 55 90 11 Northwest graded area 

FP 0.8 950 58 80 10 - 3/4-inch-diameter fragment; thin 
black metal 
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Table 5-36 (continued). Detailed Summary of Anomalies Found at 
SWMUs 12, 13, 65, and 94 

94E24 

94E2S 

94E26 

94E27 

94E28 

94E29 

94E30 

94E31 

94E32 

94E33 

94E34 

94E35 

94E36 

94E37 

94E38 

94E39 

94E4O 

94E41 

94E42 

94E43 

94E44 

94E45 
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SP 
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SP 
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SP 

FP 

SP 

FP 

FP 

FP 

FP 

SP 

SP 

SP 

SP 

SP 

SP 

3.1 1400 

0.8 1200 

3.1 600 

3.1 180 

3.1 700 

3.1 200 

3.1 1400 

3.1 300 

3.1 400 

7.1 140 

3.1 900 

3.1 300 

0.8 2250 

0.8 750 

0.8 300 

0.8 2500 

0.8 350 

0.8 300 

0.8 400 

7.1 500 

3.1 600 

7.1 700 

83 

72 

39 

16 

44 

17 

83 

22 

28 

14 

55 

22 

U9 

47 

22 

143 

25 

22 

28 

33 

39 

44 

-Area-, ,---

-Background: 

90 11 

90 -.11 . 

80 10 

90 11 

90 11 

100 11 

100 11 

90 11 

90 11 

90 11 

100 11 

110 12 

70 10 

90 11 

90 11 

100 11 

90 11 

100 1 

100 11 

100 11 

. .... .. . ... 
,,' . . 

Description/Comments 

1- by 2-inch fragment; thin blaCk 
metal 

-1-inch-diameter fragment; thin 
purple metal 

-2- by 4-inch fragment; thin black 
metal 

-3/4-inch-diameter fragment; thin 
black metal; fragment is sticking out 
of the ground 

-6- by 1-1/2-inch fragment; curled 
up thin dark metal 

94E43 through 94E48 are clustered m 
an area that has been pushed into a 
pile with a few of them in a flat 
adjacent area 

Fm31 Report, Surlace Gamma Radlallon Surveys lor Sandia Nallonal 
Laboratories/New Mexico Environmental Restoration Project 

J. 



Table 5-36 (continued). Detailed Summary of Anomalies Found at 
SWMUs 12,13,65, and 94 
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·.>' .: .... , ·5 ,,; .. ·.,' '. ,' ' .. Background . 

,;.::':: ::: .:.:, .. 
. : •• ':' i}pe) 

;:!. : ... ~ .. : .. ' .. . . .... .. 
....... : ... ,:::.'. .. 

.:t .; . .: •... 

" ,:'m "C',:, . : "." 

•.. (f12) :; .••.••. 
":::::: :'.Cpsi 'i IlRfb· · ·.··· Cps . "R/b 

Co~ ":: : . ''; ' . 

94E46 SP 7.1 225 18 100 11 

94E47 SP 0.8 150 ·· 14 · .. ··· 

94E48 SP 0.8 150 14 

94E49 SA 7.1 110-650 12-42 100 11 

94E50 SP 3.1 900 55 110 12 

94E51 FP 0.8 2500 143 90 11 

94E52 FP 0.8 1700 99 110 12 

94E53 SP 0.8 1100 66 90- 11 

94E54 FP 0.8 3000 171 110 12 

94E55 SP 0.8 350 25 80 10 

94E56 SA 3.1 110-170 12-15 100 11 

94E57 SA 7.1 110-250 12-20 100 11 

94E58 SP 3.1 200 17 100 11 

94E59 SP 3.1 300 22 100 ~1 

94E60 SP 3.1 225 18 100 11 

94E61 SP 3.1 160 15 100 11 

94E62 SP 3.1 300 22 100 11 

94E63 SP 3.1 160 15 100 11 

94E64 SP 3.1 900 55 100 11 

94E65 SP 7.1 300 22 100 11 

94E66 SP 7.1 250 20 90 11 

94E67 SA 21.9 110-550 12-36 90 11 

94E68 SA 16.0 ' ~ 130-170 13-15 110 12 

94E69 SA 19.2 110-100 12-28 110 12 

94E70 SP 3.1 170 15 100 11 

FmaJ Report, Surface Gamma Radlauon Surveys lor SandIa NauonaI 
Laboratories/New Mexico Environmental Restoration Project 

. Description/Comments 

94E43 through 94E48 arc clustered in 
an area that has been pushed into a 

. pile with a few of them in a flat 
adjacent area 

l-inch-diameter 

Yellow discoloration on soil 

Yellow discoloration on soil 
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94E71 

94E72 

94E73 

94E74 

94E75 

94E76 

94E77 

94E78 

94E79 

94ESO 

94ESI 

Table 5-36 (continued). Detailed Summary of Anomalies Found at 
SWMUs U, 13, 65, and 94 

,- " 

·.•.· .••. Anomaly.: ...... ... ... ··Area ...... : ... :.: "," 

~~ : .. :::::?::;;.;.: .. .. -'--::";"':: Background · . .. 

:~\: 
. . . .•... .:.: 

Description/Comments .. Type ·. Area· · .... .... . .... 

• ::.,: - : . (~R/h < "R/h . . Code- d (~ : ·: ··cps .· cps . 

SA 28.3 120-200 13-17 100 11 

SP 3~1 200 17 80 -. 
10 

SP 12.6 1200 72 100 11 

SP 3.1 650 42 90 11 

SP 7.1 2500 143 110 12 

SP 7.1 2600 149 90 11 

SP 7.1 325 24 100 11 

SP 3.1 450 31 100 11 

SP 7.1 1300 77 lOO 11 

SP 3.1 180 16 lOO 11 

OC 400.0 170-250 15-20 lOO 11 Fragile, yellowish rock/soil 

• Type Codes: SA = Soil Area Source, SP = Soil Point Source, FP = Fragment Point Source, 
OC = Outcrop 

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. 
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T bl 568 S a e . . ummaryo fP . t d A om an rea S ouree R I ER S' 10 d 60 emova at Ites an 
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 
lJ(eo\ogic 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 
SNLINM 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 pinon 
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 lO-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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Figure 5.6.4 Phase I Survey Radiation Anomalies at ER Sites 12. 13. 65. & 94 

5-83 



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" Sampling Support Comments 

103.60 14.00 X X X X Backhoe used on large 
area sources. 

, Removal of fragment and/or SOIl unul readmgs 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 
Id ffi d D th VCM t ER S't 12 13 65 d 94 en lie urIDg e a I es " J, , an 

Anomaly Type Total Comments 
Point Sources 2 Two gray, black fragments with 

Ivellow uranium oxide (DU) in soil. 
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Figure 5.6.5 VCM Surface Soil Sampling Locations at ER Sites 12.13.65. & 94 
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in the Graded Area at ER Sites 12. 13. 65. & 94 
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Post-Cleanup (Verification) Sample 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 cac 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 cacs in soils is presented in Table 5.6.12. 

T hI 5611 P a e . . ost-CI eanup er IcaiIon (V iii )S amples CII o ecte d ER S' 12, 13, 65, and 94 at Ites 
Point Source Area Source 

Sample Number Sample Number 

94E25SS 94E33SS 94E34SS 94E7SS 94E8SS 94E9SS 
94E35SS 94E36SS 94E48SS 94ElOSS 94E49SS 94E57SS 
94E58SS 94E63SSb 94E63SSb 94E67SS 94E68SS 94E69SS 

94E63ASS 94E63MSS 94E63NSS 
94E630SS 94E63PSS 94E63PSD' 

94E70SS 94E73SS 

a 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 (pCiI!!) Back!!round Activity (pCiI!!) 

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 
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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 PPEWaste 
Waste 

30 Gallon 55 Gallon 30 Gallon 55 Gallon 30 Gallon 55 Gallon TCLPI Comments 
Drums Drums Drums Drums Drums Drums Gamma 

Spec 
Samples 

0 198 0 0 0 2 5 Soil Waste Minimization! 
I 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 CDC 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 ofregulated VCM waste was handled by SNLINM Department 7577 (Waste 
Operations), which packaged and secured waste drums for transfer to Envirocare of Utah. 
Nonregulated waste was disposed of using standard SNLINM-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 
COCs is not addressed in this report. 
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T bI 5614 S a e . . fP . omt aod Area ummaryo S ouree R I E S· 12 13 65 od 94 emova at R Ites , " ,a 
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 
SNLlNM Department 7572 (Waste Management) procedures. 

5.S.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. 

T bI 5615 S a e . . ummaryo fF· Id A ... Ie ctlvltIes at ERS· 81 Ite 
Verify Pre-Cleanup 

Actual Acreage Duration of Anomaly Sampling 
Surveyed Cleanup (davs) Location (area sources) Comments 

31.20 <0.25 X X Pre-cleanup sampling of 
natural outcrops. 

a Removal of fragment and/or SOli until readIngs are less than 1.3 times site-specific background 
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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01115/97 

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) 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 
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 EXflosure 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. 
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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01115/97 

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 ChromatographlMass Spectrometer (GCIMS). 
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 QAIQC methods is shown below. 

Modified EPA Method 8015 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 mLimin 
Detectors: Flame Ionization Detector (FID) 
Column Oven: 75° C for 1 min, 75° C to 225° at 25°C/min; hold at 225°C for 1 min 

Modified EPA Method 8021 for Volatile Onranics 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 mLimin 
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 
to open a nm, and continuing calibrations during and after the run. Linearity of the opening 
calibration must meet or exceed R=O.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. 
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8.0 METHOD QAlQC 

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 AI, 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), J,J dichloroethene (J,I DC E) cis-l,2 dichloroethene (cis-I,2 DCE) trans-J,2 
dichloroethene (trans- J,2 DCE), and trichloroethene (TCE). The values detected ranged from 
NO (not detected) to 40 ng. 
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9.1 Presentation 

.The levels of soil gas response for all reported compounds are shown on Table AI, 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 andlor 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 \vells. 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 lOng 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 sample 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-I,2 DCE, trans-I,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. 
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SAMPLE FINDINGS SUMMARy 

Site: 8F!.. S',-h:- l"Z-~ 

ARlCOC' 6003'17 Data Classification' 
Sampl~ DV 

Fraction No. Analysis O""lifiers Comments 
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Sample No.lFraction No. - This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis -~ valid test methods provided ~ow 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 ofvalid 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, EPA601O, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBruSC 

Reviewed by: .~~ 
. 

Date: 7-/7-9'1" 





rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National LaboratorieslNew Mexico 
Attn: Mr. Paul Freshour 
Department 6133 
P.O. Box 5800, MIS 1147 
Albuquerque, New Mexico 87185-1147 

May 14, 1998 

· Reglonal Ot!ce 

5301 Central A'·enue. KE -Slllte 70: 
Albuquerque. Ne ..... Mex;"" 87108·;5:3 

525-262-850: 
Fax X5-262-SS5~ 

Project No. 301462.196.02.000 

Data Validation Results For Sample Locations at ER Site 128. 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 CYI2B-SPOI-02-S 033260-002 CY12B-SPOI-02-S 
033261-001 CY 12B-SP02-02-S 033261-002 CY12B-SP02-02-S 
033262-001 CYI2B-SP03-02-S 033262-002 CYI2B-SP03-02-S 
033263-001 CYI2B-SP04-02-S 033263-002 CYI2B-SP04-02-S 
033264-001 CYI2B-SP05-02-S 033264-002 CYI2B-SP05-02-S 
033265-001 CYI2B-SP06-02-SD 033265-002 CYI2B-SP06-02-SD 
033266-001 CYI2B-SP06-02-S 033266-002 CYI2B-SP06-02-S 
033267-001 CYI2B-SP07-02-S 033267-002 CYI2B-SP07-02-S 
033269-001 CYI2B-SP08-02-S 033269-002 CYI2B-SP08-02-S 
033270-001 CYI2B-SP09-02-S 033270-002 CY12B-SP09-02-S 
033271-001 CYI2B-SPI0-02-S 033271-002 CY12B-SPlO-02-S 
033272-001 CYI2B-SP11-02-S 033272-002 CY12B-SPII-02-S 
033273-001 CYI2B-SP12-02-S 033273-002 CY12B-SP12-02-S 
033275-001 CY12B-SP 13-02-S 033215-002 CYI2B-SP13-02-S 
033276-001 CYI2B-SPI4-02-S 033276-002 CY12B-SPI4-02-S 
033277-001 CY 12B-SP 15-02-S 033277-002 CYI2B-SPI5-02-S 
033278-003 CYI2B-TB 033279-004 CYI2B-EB 
033280-005 CYI2B-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. 

AU5·981WPISNL:FRESOSI4.DOC 
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INT£RNATION.:u. TECHNOLOGY CORPOr",TION 

Mr. Paul Freshour 2 May 14.1998 

Data review and validation are documented on Data Verification/Validation Level 3 - DV3, following the 
Sandia procedures, Verification and Validation of Chemical and Radioche111ical Data. TOP 9';-03, rel·. O. 
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, \\:hich 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 
I. I. I-trichloroethane, 1.I-dichloroethane, carbon tetrachloride, and methylene chloride reported in sample 
033265-001 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 
reco\'ery. was acceptable in both laboratory control samples. 

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

Respectfully submitted, 

IT CORPORATION 

Mark Lyon 
Project Chemist 

ML: ml 
Attachments 

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

AU5·9g/WPISNLFRES05 J 4.DOC 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORAl'ION 

Sandia National LaboratorieslNew Mexico 
Attn: Mr. Paul Freshour 
Department 6133 
P.O. Box 5800, MIS 1147 
Albuquerque, New Mexico 87185-1147 

May 13, 1998 

5301 Central Avenue. N.E -SUIte 700 
Albuquerque. N",,' MeJcoo 87108-!513 

505-262-$Soo 
FOlc 505-262-$855 

Project No. 301461.196.01.000 

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 (Bum 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 CYI2B-SPOI-03-S 037328-001 CYI2B-SP02-03-S 
037329-001 CYI2B-SP03-03-S 037330-001 CYI2B-SP04-03-S 
037331-001 CY 12B-SP05-03-S 037332-001 CYI2B-SP06-03-S 
037333-001 CYI2B-SP07-03-S 037334-001 CYI2B-SP08-03-S 
037335-001 CY 12B-SP09-03-S 037336-001 CYI2B-SPI0-03-S 
037337-001 CYI2B-SPI1-03-S 037338-001 CYI2B-SPI2-03-S 
037339-001 CYI2B-SPI3-03-S 037340-001 CY 12B-SP 14-03-S 
037341-001 CYI2B-SPI5-03-S 037342-001 CYI2B-SP 15-03-SD 
037343-001 CY12B-TB 037344-001 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. Analytical results were 
reported by GEL in the document numbered 9803167. 

Data review and validation are documented on Data VerificationlValidation Level 3 - DV3, following 
Sandia procedures, Verification 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 

AUS·98IWP/SNL:FRESOS 13.DOC 
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INTERNATIONAL TECHNOLOGY CORPORATION 

Mr. Paul Freshour 2 May 13. 1998 

failures. We suggest GEL be contacted v.ith 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 v.ithin 
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 v.ith deficiencies and 
are only applicable to the sample analyses previously rejected, warrant no further discussion here. 

The remaining sample analysis results are acceptable v.ith minor qualifications. Methylene chloride 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 samples met all acceptance 
criteria. 

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

Respectfully submitted, 

IT CORPORATION 

to/J~ 
Mark Lyon 
Project Chemist 

ML:ml 
Attachments 

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

AlJS·981WP/SNL:FRES0513.DOC.do<: 
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rnlNTImNAnONAL 
TECHNOLOGY 
CORPORATION 

Sandia National LaboratorieslNew Mexico 
Attn: Ms. Sharissa Young 
Department 6133 
P.O. Box 5800, MIS 1147 
Albuquerque, New Mexico 87185-1147 

January 23, 1998 

Regional otfice 

5301 C=::~::: A\"er:.ue N.E.-Stlite 700 
All;'-'-<""":::r~e New W..,lCOO 87108·1513 

505-262-8800 
F:::x. 505-262·8855 

Project No. 301462.170.02.000 

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 
Analy,is 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 
transmitted on November 25, 1997. The samples NOT included in this validation transmittal are 
identified as follows: 

Samole No. - Fractions 

034062-001, -002 
034061-001, -002 
034063-001, -002 
034064-001, -002 
034065-001, -002 

Sample Location Detail 

CYI2BI21O/80/01-US 
CY12B/21O/60101-US 
CYI2Bfl90/80/01-US 
CY 12BI180/60/0l-US 
CY12B/170/80101-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 Ll0490, 

Data review and \'alidation are documented in this letter and on Data VerificationlValidation 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.O, July 1994. 

General Review Comments 

The analytical report reviewed was not a raw data package but a comprehensive summa!}' 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. 

AUI.98JV"'PlS~L:Yung:6899.r.h~,,· 



lNTE"NA710NAL TECHNOLOG'{ CORPCRATION 

Ms. Sharissa Young 2 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 analytidl repon. 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 UR" 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 repon it was discovered that some of the values reponed 
as internal standard area failures were in fact within acceptance criteria. Apparently, these discrepancies 
are laboratory reponing 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 
contamination 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 relati\'e to the 
laboratory method blank samples 53723MB and 545891vIB analyzed on September 19, 1997. On the 
exception repon, both method blanks are sho\\;n analyzed at identical times of 12:48 hours, however only 
53723:NlB is shown on the run log and only 53723MB is reported in the quality control section of the 
report. The 53723:NIB shows no contamination and no samples ran this day were so flagged. To the 
contrary, he exception repon notes that the 54589MB contained 5.4 acetone concentration and associated 
samples were flagged by the lab. But, if not for the exception repon, 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 reponing 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 location detail on the ARCOC. Sample 035002-001 has the correct 
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location detail for 034158-001 on the volatile analysis report, but sample 035002-001 is not even recorded 
on the ARCOC. 

Semi-Volatile Or~anic 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 03'+176-005 (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, 03405.+-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-dl2 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(I,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 
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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. 

Ex.psives·Residufs;Method 8330 
4 

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-dinitrotoluene, which failed percent reco\"ery criteria at 64 percent. Because only 
one compound failed reco\'ery criteria, the only samples qualified in this batch also failed surrogate 
recovery. Sample 034149-002 results is qualified "ur 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 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 th~ir 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 "]" 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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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 ??), 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 "vr 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, 
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 ''}'' for detects and "VJ" for non detects 
because RPD precision for the MSD exceeded 20. Similarly, silver results for all the above samples are 
qualified "J" for detects and "VJ" 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 CORPORA TIO~ 

}'lark Lyon 
Project Chemist 

ML:sh 
Attachments 

cc: P. Puissant, SNL 7578 
Project File 

AU!·QSI\\ 1'.'SNLYun:;6SOO.Joc 





iE IN'l'ERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National LaboratorieslNew Mexico 
Attn: Ms. Sharissa Young 
Department 6133 
P.O. Box 5800, MIS 1147 
Albuquerque, New Mexico 87185-1147 

December 31, 1997 

5301 Central Avenue. N.E -Suite 7CO 
Albuquerque. New Me= 87108·15,3 

505-262·8800 
Fax; 505-262·8855 

Project No. 301462.170.02.000 

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 (Bum Site) recorded on 
Analysis Request and Chain of Custody (ARCOC) 06885 was completed by IT Corporation (IT) on 
')ecember 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 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 Ll0349. The raw data backup 
documentation was not available during this review. 

The aqueous equipment blank sample fraction 033678-004 for volatile organic compound analysis w:\s 
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 VerificationlValidation 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.O, July 1994. Data review observations 
and any data validation qualifiers assigned are discussed by test method below. 

Volatile Organic CompouQds 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 
~ither or both initially reported run data and re-analysis data. Samples 033673-001 and 033675-001 are 
lualified "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, 
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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 MSIMSD were not even in 
the same analytical batches as the samples on tpis 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 failures. Consequently, resampling and analysis for volati:te"~anic .'Jt 
compounds are recommended depending on requirements of the project. :~ 

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 Ilg/kg but reponed at 450 Ilg/kg in the field duplicate 0033668-002. All TIC reports of substitute 
phenols and aldol condensation prod.ucts 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 requirements for the project. 

LAS laboratory apparently ran semi-volatile organic compound analyses using EPA Contract Laboratory 
Program (CLP) GCIMS 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. MSIMSD was not performed in the analytical batch containing the aqueous 
equipment blank sanlple 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 "r 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 "ur meaning undetected with uncertainty concerning the 

AUI.9S/WPISNL:YUNG6S85. DOC 



I:r.Em;,z..TIONAl TECHNOLOGY CORPORATION 

Ms. Sharissa Young 3 January 2, 1998 

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 

Project Chemist 

ML:sh 
Attachments 

cc: P. Puissant, SNL 7578 
Project File 

cORL t:;re.113~3112.J91 PA r 
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Sandia National LaboratorieslNew Mexico 
Attn: Ms. Sharissa Young 
Department 6133 
P.O. Box 5800, MIS 1147 
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Reglonal Office 

5301 Cec.:ral Avenue, N,E -Swte 700 
Albuque!q'~e, New Me= 87108·1513 

505-262·8800 
Fax: 505-262·8855 

Project No. 301462.170.02.000 

Data Validation Results for Environmental Restoration (ER) Site I2B 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 lettertransmits results from that review. 

Six investigatory soil samples recorded on ARCOC 06896 were collected on September 2, 1997. Quality 
~')ntrol 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), 
o.:mi-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 Ll0445. 

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

'NFORMAT\~N ONLY 
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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 034052-
002 qualified by the laboratory as estimated belo~ 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 
I 0 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, \,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 CORPORA IrON 

!»(d/~ 
Mark Lyon 
Project Chemist 

tvfi..:sh 
Attachments 

cc: P. Puissant, SNL 7578 
Project File ~ 
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Department 6133 
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Reglonal Ottice 

530 I Central Avenue. N.E -SU:le 700 
Albuquerque. New MeXl::C 87108·1513 

505-262-8800 
Fax: 505-262-8855 

Project No. 301462.170.02.000 

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

Dear Ms. Young: 

Data validation review of analysis results for soil samples from ER Site 12B (Bum 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 Ll0504. 

Data review and validation are documented in this letter and on Data VerificationlValidatioll 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.O, 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 [Ilglkg]). 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 
conftrmation re-sampling may be desirable depending on the usage requirements for the data and the known 
site history. The following results qualiftcations were made. 

Sample ID Acetone 2-Butanone m,p-Xv1ene Trichloroethene 
034181-001 U 
03 .. +182-001 U 
034183-001 U U 
034184-001 U 
034185-001 U U 
034186-001 U U U 
034187-001 U U 
034214-001 U 
034216-001 U I U 

The qualifier "U" indicates that the result is qualifted 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 qualifted "UJ" for 4,6-dinitro-2-methy1phenol, 2,4-dinitrophenol, 4-nitrophenol, 
2,4-dinitrotoluene, 4-nitroani1ine, and 3,3' -dichlorobenzidiene. Sample 034218-002 is qualifted "Ur' for 
bis(2-chloroethy1)ether. . 

Tentatively identifted compounds (TIC) reponed 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 reponed 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 262-8920 
with any questions. 

Respectfully submitted, 

IT CORPORATION 

!:'Ir 
Project Chemist 

ML:sh 
Attachments 

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

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 IT Corporation (IT) on Monday, K ovember 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: 

Samole No. - Fractions 

03-+062-001, -002 
034061-001, -002 
034063-001, -002 
034064-001, -002 
034065-001, -002 

Samole Location Detail 

CYI2B/21O/80/01-US 
CY12B/21O/6010 I-US 
CY 12B1l90/8010 I-US 
CY12B/180/60101-US 
CY12BIl 70/80/0 I-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 Ll0490. The five samples 
of interest are a small excerpt of those recorded on ARCOC 06899 and reported by the lab in document 
LI0490. 

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

. General Review Comments 

Laboratory report Ll 0490 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 On,anic Compounds. Method 8270 

Verification of the reponed semivolatile organic compound analysis results could not be made. Instrument 
initial and continuing calibration response factor reports and summaries, extraction log, analysis run log, 
sample analysis response factor reports and extracted ion profiles, and tentatively identified compound 
(TIC) library search repons 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 reponed by the lab. 

Sample analyses were completed outside of the 40-day extraction-to-analysis holding time and all target 
analyte 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 "ur as undetected with the quantitation limit estimated. Resampling of the locations for 
semi volatile analyses may be recommended if the data will be subject to regulatory scrutiny. 

Tentatively identified compounds (TIC) reponed as a result of the mass spectral library search showed 
concentrations of acetone, hydrocarbons, 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 reponed 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 \"erified back to the laboratory bench level. The 
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documentation proyided for review included analysis results and surrogate compound recoveries, routine 
batch quality control summaries, exception repons, and continuing calibration summary repons. 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 to the lab-bench level because the appropriate 
documentation was not provided. Given that, the results are usable as reponed without qualification 
except for barium. Barium results in all five samples are qualified with "]" 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 nor signed by the originating laboratory staff. Initial and continuing calibration and blank 
verifications were reponed as summary tables that could nor be verified because there were no instrument 
printouts. 

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

Respectfully submitted, 

IT CORPORATION 

:"'Iark bon 
Project Chemist 

ML:dlr 
Attachments 

cc: G. Haggeny, Gram, Inc. 
P. Puissant. SNL 7578 
E. Morse, IT-Albuquerque 
Project File 
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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01115/97 

1.0 EXECUTIVE SUMMARY 

Transgloba:l 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 DeE) cis-I,2 dichloroethene (cis-I,2 DCE) trans-I,2 
dichloroethene (trans-I,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 soil gas response for the reported compounds are shown on Table 
AI, 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 ratller 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 tile presence of widespread 
subsurface contamination at ER Site I2B. 
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Introduction 

A geophysical investigation has been conducted at Environmental 
Restoration (ER) Site l2B 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 l2B. 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 l2B 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 road contained tall vegetation, a few pieces of metallic 
litter, and mechanically worked piles of soil, presumably spoil 
from past construction activities. 

Site preparation was provided by SNL personnel prior to geophysical 
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 vegetation to the south of the road 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 positioned 
at the southern extreme of the 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 vapor 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 (Geosoft 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 Figure 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. 

Electromagnetic Survey 

Time domain electromagnetic data were acquired utilizing a Geonics 
EM-6l high precision metal locator. 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, yielding approximately 18,500 
measurements. 

The EM-6l 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 Geosoft Mapping 
and Processing System (Geosoft 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-6l primary channel data are presented in Figure 2, together 
with the position of the road and the experimental fixtures. The 
EM-6l 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 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 DAT51 (Geonics Ltd.), are given below: 

Area/Object Depth (ft) 

A 2.4 
B .9 
C 1.3 
D 1.5 
E 1.4 
F 2.9 
G 1.5 
H 2.9 

A close comparison of the EM-51 to the magnetometer data provides 
some further characterization of the buried waste. The EM-51 
detects all metal. The magnetic data reveals only ferrous objects . 
Any area displaying a strong EM-51 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-6l 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 likely 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 long 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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VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01115/97 

4.0 OBJECTIVES 

'[he purposes of the soil gas survey were to: 

I. IdentifY and report VOCs and SVOCs as detected in soii 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) 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 ACTMTIES 

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 shaIlO\v 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 01115/97 

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 ChromatographlMass Spectrometer (GeIMS). 
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 80~0 (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 ofanal)1e. 
A summary ofth~ methods QAIQC methods is shown below. 

Modified EPA Method 8015 for TPH (diesel) 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 mLimin 
Detectors: Flame Ionization Detector (FlO) 
Column Oven: 75° C for I min, 75° C to 225° at 25°Clmin: hold at 225°C for 1 min 

Modified EPA Method 8021 for Volatile Organics 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 mLimin 
Detectors: Photo Ionization Detector (PID) 
Column Oven: 75° C for 1 min, 75° C to 225° at 25°Clmin; hold at 2~5cC 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 nm. 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 .. viii 
be legaIlv defensible. Blanks are used according to regulation. 

~ - - -
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VaporTec Soil Gas Survey - ER Site 12B, SNL. Albuquerque, NM 01115/97 

8.0 METHOD QAlQC 

8.l Lot Control 

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

Anal)1ical 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-I,2 dichloroethene (cis-1.2 DCE) trans-I,2 
dichloroethene (trans- I ,2 DCE), and trichloroethene (TCE). The values detected ranged from 
ND (not detected) to 40 ng. 

Transglobal Enyironmental Geochemistry - Draft Report 5 



VaporTec Soil Gas Survey - ER Site 128, SNL, Albuquerque, NM 01115/97 

9.1 Presentation 

.The levels of soil gas response for all reported compounds are shown on Table AI, AppendLx 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 identitying 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 lOng 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 Hvdrocarbons (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 



VaporTec Soil Gas Survey - ER Site 12B, SNL, Albuquerque, NM 01115/97 

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 sample 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. 

030rjgJO I.l 5.97 
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APPENDIX A 
Tabulated Data 
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)Qtector Name 
:~apsed Live/Real Time 

MARINELLI 
839.000 

8-19-97 
8-20-97 

LJlJ301 
6000 / 

SOLID SJI.MPLE 
gra.'tI 
8:28:00 JloM 

11:29:41 JloM 

6002 seconds 

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

. \.y'<':'''; -" 
N 1 " .,,' , 2 ,\ MDA uc ~ae ..... ct~V:l.ty -S:l.gma 

Name (pCi/~=a.'Tl) Error (pCi/grarn) 
--_ ... _-- ------- .. -- ---------- ----------
U-238 Not Detected --------- 1. 51E+00 
TH-234 .- 1. 90E+00 5.33E-Ol 4.81E-01 
R.~-226 Not Detected -------- .. 5.58E·01 
F3-214 7.7~E-01 1.33=:-01 4.813-02 
31-214 7.62:::·01 1. 82E-01 4.83E:-02 

TE-232 8.62=:-01 4.21E-01 1.98E-01 
RA-228 8.62E-01 1.09E+00 1.42E·01 
;'.C·22S 7.9E·01 le9-3=:-Ol 8.5n·02 
':"E- 228 7.97E-01 4.8E-01 4.30E-01 
?_:;. - 22 4 7.39E·01 2.83=:-01 7.01E·02 
F3-212 7.20E-01 1.20=:- 01 3.553-02 
EI-212 9.27=:-01 4.86E-01 3.31E-01 
T~-208 6.09E-01 1.39E-01 6.97E-02 

u·235 8.49:::-02 1. 08E-01 1. 38E-01 
7:: ... 231 Not Detected --_ ... _---- 8.24E+00 
H-231 Not Dete~ced ---- .. _--- 1. 35::+00 
T~-227 Not Detected --------- 3.44E-01 
?_;. - 223 Not De:ecced --_ ...... _--- 1.40E-01 
F_"J·219 Not Detected -_ .... _---- 4.03E-01 
F3-211 Not Detecced --------- 9.21E-01 
TL-207 Not Detected --------- 1. 46E+01 

.1L'1-241 Not Detected - .. ------- 1. 84E-01 
~U-239 Not Detected --------- 3.43E+02 i-~(?, NP-237 . ~. - ~. . --- -. 2.07E-01 k:~ . .... &"c"-'1.e.('.· / .... - -- ~- _. --- ~-

F.ll.-233 Not Detected --------- 5.49E-02 . r-/l.{ >"} T:i·229 Not Detected --------- 1.98E-01 



[summary Report] - Sample ID: : 70146501 

~uclide 
Name 

~G-108m 
~G-110m 
3A-133 
~:::-7 
31-207 
:D-109 
:D-llS 
::::-139 
:E-141· 
:E-144 
:0-56 
:::1)-57 
:0-58 
:0-60 
:R-51 
:S-134 
:S-137 
::U-152 
::;]-154 
:::;-155 
:2-59 
:;:>-153 
::G-203 
1-131 
1R-192 
;(-40 
:1N-52 
:-1N - 54 
~·:J-99 
:\.~.- 22 
:;]1_ - 2 4 
;""3- 95 
:~w-147 
:\I - 57 
::3-210 
~ij .. 103 
"U·106 
33-122 
.33-124 
33-125 
3N -113 
3R-85 
1';>.-182 
T.!.. - 18 3 
:-':- 9Sm 
::'-201 
E-133 
"{-88 
ZN-65 
2R-95 

Activity 
(pCi/gra.!n) 

Not Detected 
Not Detec.ted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

L4lE-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.26E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-siama 
Error 

5.22E-02 

2.11E+00 

MDA 
(pCi/gram) 

4.26E-02 
4.47E-02 
5.46E-02 
2.47E-01 
3.0lE-02 
9.37E-01 
9.26E-02 
2.57E-02 
4.52E-02 
1.83E-01 
3.69E-02 
2.36E-02 
3.27E-02 
3.73E-02 
2.24E-01 
4.65E-02 
2.47E-02 
7.09E-02 
1. 98E-Ol 
1.09E-01 
7.1SE-02 
9.09E-02 
3.01E-02 
3.14E-02 
2. 65E.- 02 
3.08E-01 
3.75E-02 
3.69E-02 
3.22E-Ol 
4.24E-02 
1.22E-01 
1. 82E-Ol 
2.16E-01 
9.12E-02 
7.55E+00 
2.98E-02 
2.75E-01 
5.31E-C2 
3.16E-02 
8.89E-02 
3. 77E- 02 
3.79E-02 
1.74E-Ol 
1.83E-Ol 
5.4lE-0l 
1.35E-Ol 
5.53E-02 
2.48E-02 
1.17E-Ol 
6.04E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
8-20-97 "2:57:42 PM * 

****************************************************~*f.~!************: 

A.."lalyzed by:9- } /2./ In Reviewed by: g iff} , * 
*************** ****'~**************************** ** *~************** 
ustome~ : M.MITCEELL/MAC (6685/SMO) 
ustorne~ Sample ID : 033668-003 
ab S~~ple ID : 70146502 " 

amnle Descr~ption 
ample QuantJ.ty 
amnle Date/Time 
caUire Start Date/Time 
etector N~~e 
l~psed Live/Real Time 

MARINELLI 
780.000 

8-19-97 
8-20-97 

L1>.B01 
6000 / 

SOLID SAMPLE 
gram 
8:30:00 Jl..M 
1:15:00 PM 

6002 seconds 

cmments: 
************************************************************************ 

Nuclide Activity 2-siama MDA 
N~~e (pCi/gr~~) Error (pCi/gr~~) 

------- --------_ .. ---------- ----------
U-238 1.47E+00 1.18E+00 1. 74E+00 
T~-234 1.74E+00 5.59E-01 4.66E-01 
R..!\'-226 2.37E+00 7.78E-01 6.13E-01 
PE-214 9.03E-01 1. 63E-01 5.01E-02 
51-2H 8.42E-01 1. 71E-01 4.83E-02 

. 
T:~-232 7.27E-01 3.76E-01 2.07E-01 
R..l\.-228 6.38E-01 2.11E-01 1. 64E- 01 
)I_e -22 5 7.23E-01 1. 89E-01 8.86E-02 
TE-22E 5.18E-01 3.30E-01 4.45E-01 
::\..."-.-224 6.97E-01 2.98E-01 6.45E-02 
P3-212 7.43E-01 1.27E-01 3.86E-02 
31-212 7.67:::-01 3.53E-01 3.01E-01 
I'L-20e 7.04E-01 1. 80E-01 7.30E-02 

iJ-235 1.58E-01 1.56E-01 2.18E-01 
75-231 Not Detected -- .. ------ 8.99E+00 
PJt-231 Not Detected -- .. -- ....... - 1.40E+00 
TE-227 Not Detected --------- 3.65E-01 
? .... :;- 223 Not Detected --------- 1. 53E-01 
~~-219 Not Detected ----- ... -_ .. 4.19E-01 
P3-211 Not Detected --------- 9.41E-01 
TL-207 Not Detected --------- 1.58E+01 

,r • .,M- 241 Not Detected --------- 1.94E-01 
?iJ-239 Not Detected --------- 3.63E+02 f 1:.'1:,( ?r/11

/
p ~?-237 

~ .... -- .... - - -~- ... - 2 . 3 7E - Ol,v;:r. 'L' .:...:: " -' -'-- -- - .. --- -PA-233 Not Detected --------- 5.95E-02 
TH-229 Not Detected --------- 2.03E-01 



[summary Report] - Sample ID: 70146502 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Sm Not Detected --------- 4.50E-02 
AG-110m Not Detected --------- 4.42E-02 
EA-133 Not Detected --------- 5.82E-02 
EE-7 Not Detected --------- 2.63E-01 
EI-207 Not Detected --------- 3.07E-02 
CD-lOS Not Detected --------- 9.76E-01 
CD-115 Not Detected --------- 9.66E-02 
CE-139 Not Detected --------- 2.64E-02 
CE-141 Not Detected --------- 4.76E-02 
CE-144 Not Detected --------- 1.92E-01 
CO-56 Not Detected --------- 3.85E-02 
aO-57 Not Detected ----.---- 2.50E-02 
CO-58 Not Detected --------- 3.58E-02 
CO-60 Not Detected ----.---- 4.02E-02, r-J'o "'fA 
CR- 51------:::-,.:""!:i:::::::-:::::-:::-----17'-:.-::~:~:~:_=:-----:1. 24E- 01 ,t./..;rc{lbl<-v'fU(' 
CS-134 Not Detected --------- 4.83E-02 f'/l-l/~) 
CS-137 1.12E-01 3.54E-02 2.70E-02 
EU-152 Not Detected --------- 7.46E-02 
EU-154 Not Detected --------- 2.05E-01 
~U-155 Not Detected --------- 1.14E-01 

GD-153 
F.G-203 
1-131 
IR-192 
K-40 
~-52 
!<:N- c:,:. 

MO-99 
N.;-22 
NA-24 
1\=-93 
!\-:)- H 7 
NI-57 
P::-210 
!m-103 
;:.:;-106 
S3-122 
SB-124 
S3-125 
SN-1:!.3 
SR-S5 
'!'.~-lS2 
TA-1S3 
TC-99m 
:'~-2Cl 
XE-133 
Y-88 
ZN-65 
Z?.·95 

Not Detected --------- 7.84E-02 
Not Detected --------- 8.34E-02 
Not Detected --------- 3.16E-02 
Not Detected --------- 3.20E-02 
Not Detected --------- 2.71E;02 

1.2SE+01 2.50E~00 3.49E-01 
Not Detected --------- 4.17E-02 
Not Detected --------- 3.89E-02 
Not Detected --------- 3.56E-01 
Not Detected --------- 4.68E-02 
Not Detected --------- 1.42E-01 
Not Detected --------- 1.96E-01 
Not Detected --------- 2.22E-01 
Not Detected --------- 9.69E-02 
Not Detected --------- 8.02E+00 
Not Detected --------- 3.10E-02 
Not Detected --------- 2.96E-01 
Not Detected --------- 5.69E-02 
Not Detected --------- 3.08E-02 
Not Detected --------- 8.79E-02 
Not Detected --------- 4.01E-02 
Not Detected --------- 3.92E-02 
Not Detected --------- 1.68E·01 
Not Detected --------- 1.94E-01 
Not Detected --------- 6.82E-01 
Not Detected --------- 1.44E-01 
Not Detected --------- 1.43E-01 
Not Detected --------- 3.40E-02 
Not Detected --------- 1.18E-01 
Not Detected --------- 6.09E-02 



<************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
• 8-20-97 4:48:57 PM * 
.***************************************************~****************** 

: ~_"lalyzed by: .? x /2IL5'7 Reviewed by: 'sDlkrr : 
: * * * * *. ~ :.* * * *.* * * * * * . * * * * ~ *~l ~ * * *~; * * * * * * * * * ** * *~. * *** * * * ** *-.! ** * ***** * * * ** 
.UstOIne_ . M.MITC~_LL/~AC (6685/_MO) 
:ustomer sample D : 033669-003 
~ab Sample ID 70146503 

3ample Description 
:;ample Quantity 
3a."llole Date/Time 
~cqUire Start Date/Time 
)etector Na.'Tle 
::laoseo Live/Real Time 

MARINELLI 
790.000 

8~19-97 
8-20-97 

L1>.B01 
6000 / 

SOLID SAMPLE 
aram 
8: 40: 00 ~_!I.! 
3:00:09 PM 

6002 seconds 

:ornments: 
~************************************************************************ 

Nuclide 
Na:;.: 

U-238 
1'H-234 
R.!I_- 22:: 
P3-2H 
31 - 214 

~ ... -":1.-
lr.-~_~ 

RA-228 
AC-222 
TE .. 225 

P3-212 
3I-212 
1'L-208 

U-235 

pp .• - 23::. 
1'H-227 
:;:A-223 
R.c'J - 219 
E3-211 
1'L-207 

Activity 
(pCi/gram) 

1.82E+00 
2.36E+00 
2.32E+00 
8.38:::-01 
7.60E-01 

S.82E-01 
S.54E-01 
6.1SE-01 
3.69E-01 
6.83E-01 
6.67E-01 
6.S2E-01 
S.93E-01 

Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected-

2-sigrna 
Error 

1.142+00 
5.86::-01 
6.212-01 
1.~2::-01 
1. 42::-01 

3.30E-Ol 
1. HE- 01 
1. 69E- 01 
6.10E-01 
3.13E-01 
1.13E- 01 
3.55E-01 
1.39E-Ol 

MDA 
(pCi/ gra.:."ll) 

1. 6lE+OO 
4.56E-01 
5.29E-01 
~.64E-02 
5.24E-02 

. 
2.06E-01 
1. 70E-01 
9.86E-02 
3.25E-01 
8.37E-02 
3.70E-02 
3.17E-01 
7.39E-02 

2.07E-01 
8.60E+00 
1.35E+00 
3.43E-01 
1.45E-01 
4.16E-01 
9.39E-01 
1.51E+01 

11..:'1-241 Not Detected --------- 1.90E-01 '/ri 
PU-239 Not Detected --------- • ~QE+02 _I' .--17"-/' 
K? - 23 7 ------..;:~.,-f::..:::..::~:~:::......--..;:....., . ...::::.::::.::::..-;:::.;:'------ 2 : 33 E - 01 ,v;t<'1' t...{ .<.d <1 (/1..1/ ~ 7 
PA-233 Not Detected --------- 5.79E-02 
1'H-229 Not Detected --------- 1.93E-01 



[Surr.r.ary Report] - Sample ID: : 70146503 

Nuclide 
Na.'!",e 

AG-10Ern 
AG-llOm 
EA-133 
EE-7 
EI-207 
CD-109 
CD-1l5 
CE-139 
CE-l4.l 
CE-H4 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
W-155 
FJ;'_C:c 

G:)-153 
EG-2C3 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NfI.- 2.; 
N.:-95 
1'."D-147 
1'."I-57 
PS-210 
1\.:.1-1C3 
;;:O-lC5 
S3-122 
S3-124 
SE-125 
SN·113 
SR-E5 
TA-1E2 
T.~_-lE3 

TC-99:n 
TL-2Cl 
XE-133 
Y-88 
ZN-65 
Z!{-S5 

1>_ctivity 
(pCi/gra."ll) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.74E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.19E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Nct·Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-.sigma 
Error 

4.22E-02 

2.00E+OO 

MDA 
(pCi/gra."ll) 

4.19E-02 
4.06E-02 
5.48E-02 
2.41E-01 
3.07E-02 
9.54E-01 
9.33E-02 
2.63E-02 
4.55E-02 
1.90E-01 
3.60E-02 
2.40E-02 
3.44E-02 
3.79E-02 
2.23E-01 
4.71E-02 
2.19E-02 
7.15E-02 
1.92E-01 
1. 09E- 01 
7.70E-02 
7.88E-02 
3.03E-02 
3.07E-02 
2.66E"02 
2. 76E"- 01 
4.03E-02 
3.38E-C2 
3.54E-G1 
4.37E-02 
1.36E-01 
1.88E-01 
2.16E-01 
1.03E-01 
7.S6E+00 
2.99E-02 
2.S4E-Ol 
S.61E-02 
3.0SE-02 
8.BOE-02 
3.60E-02 
3.71E-02 
1.73E-01 
1. SlE- 01 
7.B7E-01 
1.42E-01 
1.41E-01 
2.96E-02 
1.17E~01 
S.94E-02 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection' Sample Diagnostics Program [881 Laboratory] * 
. 8-20-97 ·6:36:10 PM * 

,************************************************************************ 

: p.nalyzed by: 9: f1.,Lf7 Reviewed by: ~~~f(qY : 
.***************** ******~* *******t**************~~***************** 
:ustomer : M.MITCHELL/~~_C (6685/SMO) . 
:ustomer Samole ID 033670-003 
~ab Sample ID 70146504 

3ample Description 
,ample Quantity 
;ample Date/Time 
~cauire Start Date/Time 
)etector Name 
~lapsed Live/Real Time 

~~.RINELLI 
843.000 

8-19-97 
8-20-97 

lJI.B01 
6000 / 

SOLID SAMPLE 
crram 
8:50:00 AM 
4:51:57 PM 

6002 seconds 

:omments: 
.************************************************************************ 

Nuclide 
Name 

U-238 
TH-234 
R.!\.- 226 
F3-2H 
EI-214 

TH-232 
R.!\'-228 
)I.C- 22 8 
TH-228 
:;::_~.- 22 4 
P3-212 
E!-212 
TL-20S 

U-235 
.--........ - .. 
.!..::.-...:::..!.!.. 

F.~.-231 

T?- 227 
R.ll.- 22 3 
R.~-219 
P3-211 
T!"-207 

Activity 
(pCi/~ram) 

Not Detected 
1.79E+00 
2.30E+00 
8.35E-01 
7.63E-01 

5.79E-01 
5.21E-01 
6.52E-01 
5.76E-01 
5.49E-01 
6.002-01 
5.95E-01 
5.60E-01 

Not Detected 
Kot Detected 
Not Detected 
Not Detecced 
Not Detected 
Not Detecced 
Not Dete:cted 
Kot Detected 

2-sigma 
Error 

4.77::-01 
9.02E-01 
1.40E-01 
1.43E-01 

3.32E-01 
2.06E-01 
2.04E-01 
3.24E-01 
3.50E-01 
1.10E- 01 
4.48E-01 
1.36E-01 

MDA 
(pCi/ graIn) 

1.4SE+00 
4.41E-01 
5.43E-01 
4.64E-02 
4.45E-02 

1.SSE·-Ol 
1.47E-01 
9.33E;-02 
4.27E-01 
S.17E-02 
3.6SE-02 
3.26E-01 
6.65E-02 

1. 97E- 01 
S.40E+00 
1. 31E+00 
3.1SE-01 
1.42E-01 
3.99E-01 
S.SSE-01 
1.37E+01 

~.l~-241 Not Detected --------- 1. 73E-01 7~ 
PU-239 Not Detecced --------- 3.2SE+02. '-~( 
K? - 23 7-----::;-,.-:=-::.:=-f-: :=--~:~.-::,.:::.:=~:~: ---- 2 . 03 E - 01 tJ..::r c:t.·1e.«// <4' I 
PA-233 Not Detecced --------- 5.36E-02 ~/~I 5' 
T?-229 Not Detected --------- 1.86E-01 '. 



[summary Report] - Sample ID: : 70146504 

~uclide 
Name 

AG-108m 
kG-110m· 
3;'.-133 
3E-7 
31-207 
:D-109 
:D-115 
:E-1.39 
:E-141 
:E-144· 
:0· 56 
:5,)- 57 
:0-58 
:0-60 
:R-51 
:5 ·134 
:5-137 
::U -152 
::U·154 
::U·155 
?E-59 
:;D-1.53 
~G-203 
I-131 
IR-192 
:<. 4 0 
.1N- 52 
o!N-54 
10-99 
-;):\..·22 
~A·24 
f3·95 
0-147 
,I· 57 
?E-210 
~'U-103 
::"j-106 
33-122 
3B-124 
33-125 
;N-1l3 
oR-85 
::'.X,-182 
:'11.-183 
:'C-99m 
:'L- 201 
(E·133 
:" - 88 
3N· 65 
3R· 95 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 

1.27E-01 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Nct Detected 
Not Detected 
Net Detected 
Not Detected 

1.10£+01 
Noe Detected 
Nct Detected 
Net Detected 
Noe Detecced 
Net Detected 
Not Detected 
Noe Detected 
Nee Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Net Detecced 
Not Detected 
Not Detected 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1. 46:::-01 

1.78:::+00 

MDA 
(pCi / gra.'1l) 

3.92E-02 
4.1.8E-02 
5.26E-02 
2.39E-01 
2.90E-02 
8.90E-01 
8.98E-02 
2.43E-02 
4.40E-02 
1. 83E- 01 
3.41E-02 
2.28E-02 
3.23E-02 
3.59E-02 
2.22E-01 
4.44E-02 
2.09E-02 
6.91E-02 
1. 80E-01 
1. 04E-01 
6.83E-02 
7.75E-02 
2.84E-02 
3.01E-02 
2.59E-02 
3.28Eo-01 
3.70E-02 
3.31E-02 
3.27E-Ol 
4.13E-02 
1.47E-01 
1.75E-01 
2.02E-01 
9.39E-02 
7.14E+00 
2.99E-02 
2.55E-01 
5.13E-02 
2.89E-02 
8.34E-02 
3.69E-02 
3.63E-02 
1. 60E- 01 
1. 76E-01 
9.15E-01 
1. 39E-01 
1.40E-01 
2.95E-02 
l.08E-01 
5.52E-02 



.*********************************************************************** 
Sandia National Laboratories * 

Radiation Protection S~~le Diagnostics Program [881 Laboratory] * 
8-20-97 8:22:54 PM * 

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

Jl .... "lalyzed by: ~ 1 )2.//57. Reviewed by: ~Bl~llfl' : 
***************** *****'~*~**********************~* ************** 
~stomer : M.MITCHELL/MAC (6685/SMO) 
~stomer Sarnnle ID : 033671-003 
:D Sample ID 70146505 

~~ple Description 
~rr.ple Quantity 
~T,nle Date/Time 
=dUire Start Date/Time 
:tector N~'Tle 
lapsed Live/Real Time 

V~~INELLI SOLID SAMPLE 
773.000 aram 

8-19-97 8:55:00 JlM 
8-20-97 6:38:44 PM 

Lll..B01 
6000 / 6002 seconds 

::lIr.:nents: 
************************************************************************ 

Nu.clide 
Kame 

:;-238 
T::-234 
?.1l.-226 
P3-214 
3I-214 

7::-232 
?J".- 22 8 
.l\.C-22S 
:-::·228 
?_=-.- 224 
:::3-212 
3I-212 
7::-208 

3-235 
:-::·231 
:::;'.-231 
E·227 
?_::.·223 
?-,~-2l9 
P3·21l 
T:·207 

Activity 
(pCi/grarn) 

2.74E+00 
2.91E+00 
2.lSE+00 
7.36E-01 
7.38E-Ol 

6.1SE-Ol 
S.93E-01 
S.39E-Ol 
5.22E-Ol 
6.07E-Ol 
S.47E-01 
6 .13E- 01 
4.77E-01 

2.43E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 

2-siama 
Error 

1. 3SE+00 
6.8SE-Ol 
6.l0E-01 
1.36E-Ol 
1.42E-01 

3_36E-01 
2.39E-01 
l.64E-Ol 
5.05E-Ol 
2.59E-Ol 
9.73E-02 
3.93E-Ol 
2.94E-Ol 

1.49E-Ol 

MDA 
(pCij gram) 

1. 6BE"00 
4.S6E-Ol 
5.45E-Ol 
4.72E-02 
S.17E-02 

2.03E~01 
1. 60E-Ol 
9.60E-02 
4.97E-O::' 
7.59E-02 
3.58E-02 
3_21E-01 
6.76E-02 

2.0BE-01 
8.41£+00 
1.34E+OO 
3.24E-Ol 
l.44E-Ol 
3.S0E-Ol 
8.e6E-Ol 
l.33E+Ol 

1l-,"!-24l Not Detected --------- l.8SE-Ol,.l0 
?U-239 Not Detected --------- 3.34E+02 r:-l~~4:: 
~?-237----....,::-:-. ';"':';';:=~~&-w:=---=:-:-.-&:-=-::=-=:-=:----2 . 13E-Ol/.I..--1 c.,.z-(<--<./'I . I I 
Pll_-233 Not Detected --------- S.50E-02 f 1-1 f7 
T::-229 Not Detected --------- 1.94E-Ol . 



[summary Report] - Sample ID: : 70146505 

Nuclide 
Name 

l>_G-I0Sm 
AG-II0m' 
:SA-133 
EE-7 
31-207 
CD-I09 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-lS2 
EU-lS4 
EU-lSS 
FE-59 
GD-153 
EG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
'10-99 
NA-22 
NA-24 
N.:::l-95 
ND-14 7 
NI-57 
:;;3-210 
RU-I03 
RU-I06 
S3-122 
53-124 
53-125 
SN-1l3 
SR- 85 
Tl>_-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. OlE-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detectec. 

9_98E+00 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sicma 
Error 

3.49E-02 

1.64E+00 

MDA 
(pCi/gram) 

4_03E-02 
4.09E-02 
5.28E-02 
2.S4E-01 
2_99E-02 
9.2SE-0l 
9.65E-02 
2.S2E-02 
4.S7E-02 
1.8SE-Ol 
3.7SE-02 
2.30E-02 
3.30E-02 
3.77E-02 
2.2SE-01 
4.63E-02 
2.46E-02 
6.B9E-02 
1.B7E-01 
1. 09E- 01 
7.35E-02 
7.84E-C2 
3.b3E-02 
3.19E-C2 
2.S7E-02 
3.10E:Ol 
3.82E-02 
3.48E-02 
3.48E-01 
4.llE-02 
1.63E-01 
1. SlE-Ol 
2.33E-Ol 
1. 04E-Cl 
7.47E+OO 
2.95E-02 
2.91E-Ol 
S.B7E-02 
3.03E-C2 
8.21E-02 
3.59E-C2 
3.74E-02 
1.67E-01 
1.94E-01 
1.16E+OO 
1. 43E- 01 
1.44E-01 
3.07E-02 
1.12E-Ol 
5.80E-02 



r*********************************************************************** 
Sandia National Laboratories * 

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

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

~.nalyzed by:. . SI2-}) ~7 Reviewed by: ~~~bd~ : 
r*******~******** ******* ** ******~***************'******************* 
Jstome~ : M.MITCHELL/~~_C (6685/SMO) 
Jstome~ Samole ID 033672-003 
~b Sample ID 70146506 

~ple Description 
i.:nple Quantity 
ilnple Date/Time 
:quire Start Date/Time 
=tector Name 
l~Dsed Live/Real Time 

MARINELLI 
882_000 

8-19-97 
8-20'97 

~.BOl 
6000 / 

SOLID SAMPLE 
gram 
9:05:00 AM 
8:25:25 PM 

6002 seconds 

J!mnents: 
************************************************************************ 

~uclide 
Kame 

J-238 
:'::-234 
:<...;- 226 
::::·214 
:1:-214 

:'::-232 
:;_"".- 22 9 
~_C-229 

7::-228 
=_~_- 224 
::::·212 
:I- 212 
::~- 2 0 S 

:-235 
:-:: -231 
?'"_-231 
:-::-227 
=_:.- 223 
=':,-219 
::::-211 
:-:..- 207 

Activity 
(pCi/gram) 

Not Detected 
2.11E+00 
7.29E-Ol 
8.24E-Ol 
7.20E-Ol 

5.58E-Ol 
6.58E-Ol 
6.35E-Ol 
3.62E-01 
6.50E-Ol 
5.69E-Ol 
6.66E-Ol 
5.45E-01 

7.40E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected' 

2-sigma 
Error 

5.36E-01 
7.49E-01 
1.37E-Ol 
1. 45:=:- 01 

3.10E-01 
2.23E-01 
1.96E-01 
2.98E-01 
2.89E-01 
1. 03:=:- 01 
3.02:=:-01 
1. 43E- 01 

8.52E-02 

MDA 
(pCi/gra.'!I) 

1.73E+00 
4.35E-Ol 
5.17E-Ol 
4.59E-02 
4.13E-02 

1. 80E-01 
1.40E-01 
8.35:=:-02 
4.62E-01 
7.38E-02 
3.46E-02 
2.91E-01 
6.46E-02 

1.1E-01 
8.30E+00 
1.30:=:+00 
3.12E-01 
1.40E-01 
3.69E-01 
8.48E-01 
1. 35E+01 

~~'!-241 Not Detected -------.- 1.74E-01 ~ 7~ 
::U-239 Not Detected --------- 3.20E+02 . -rt-r;--;r;./ 
.;::: - 2 3 7-----:::,...., . ..;:..;:,.;:,....;.: =:--....,-:-,..;.~-:.::-;....;~:.:.,.-----1. S 8 E - olflQ"'l C'u," ... ,. €.-- .. / I ? 
::.2;.-233 Not Detected --_______ 5.23E.02 g ... , 5 
:'::-229 Not Detected ------.-- 1.83E-01 f. 



[summary Report] - Sample ID: : 70146506 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Sm Not Detected --------- 3.74E-02 
A~-110m Not Detected --------- 3.80E-02 
EA-133 Not Detected --------- 5.20E-02 
BE-7 Not Detected --------- 2.41E-01 
BI-207 Not Detected --------- 2.63E-02 
CD-109 Not Detected --------- 8.74E-01 
CD-115 Not Detected --------- 9.09E-02 
CE-139 Not Detected --------- 2.43E-02 ~ 
CE-141 Not Detected --------- 4.30E-02 .O~nrfi 
CE - 144 ----..,:2-:-. :=-:9:»-:::5---':;.;22-----;:::-:-:. :~:==:~::-:::----6 . 81E - 02 ..v T ..(0 UA"e..V tf'/"l-t/f ~ 
CO-56 Not Detected --------- 3.29E-02 
CO-57 Not Detected --------- 2.16E-02 
CO-58 Not Detected --------- 3.14E-02 
CO-60 . Not Detected --------- 3.38E-02 
CR-51 Not Detected --------- 2.15E-01 
C5-134 Not Detected --------- 4.35E-02 
CS-137 8.79E-02 4.30E-02 2.47E-02 
EU-152 Not Detected --------- 6.51E-02 
!U-15~ Not Detected --------- 1.74E-01 
~U-15= Not Detected --------- 1.01E-01 
FE-59 Not Detected --------- 7.03E-02 
GD-153 Not Detected --------- 7.51E-02 
EG-2C3 
I-131 
IR-192 
K-40 
!-::N - 52 
!-:N - 5.; 
~J-99 
... ~':'\ ........ 
.. ~.~-.t.L. 

NA-24 
K3-95 
!-."D - 14 7 
XI-57 
~::-2lQ 

?U-1C3 
:.~-lC6 
5B-122 
5::-124 
S3-125 
S~-E3 

SR-SS 
Tl~.-182 

':'A-183 
l'C-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Not Detected --------- 2.76E-02 
Not Detected --------- 3.02E-02 
Not Detected --------- 2.45E-02 

1.07E+01 1.71!+00 2.79E~01 
Net Detected --------- 3.62E-02 
Not Detected --------- 3.39£-02 
Not Detected --------- 3.31E-01 
Not Detected --------- 3.93E-02 
Not Detected --------- 1.68E-01 
Not Detected --------- 1.79E-01 
Not Detected --------- 2.14E-01 
Not Detected --------- 1.00E-01 
Not Detected --------- 6.84E+00 
Not Detected --------- 2.80E-02 
Not Detected --------- 2.60E-01 
Not Detected --------- 5.01E-02 
Not Detected --------- 2.84E-02 
Not Detected --------- 8.12E-02 
Not Detected --------- 3.49E-02 
Not Detected· --------- 3.46E-02 
Not Detected --------- 1.60E-01 
Not Detected --------- 1.81E-01 
Not Detected --------- 1.3SE+OO 
Not Detected --------- 1.35E-01 
Not Detected --------- 1.44E-01 
Not Detected --------- 3.01E-02 
Not Detected --------- 1.10E-01 
Not Detected --------- 5.28E-02 



~77*7***7********7****************7************************************** 
~ Sandia National Laboratories *. 
~ Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 8-21-97 8:17:31 AM * 
**************************************************777*7***7***7********** 

: Analyzed by:::;;t:: ~ /1.1/ f., Reviewed by: J0-gbi/11. : 
r * * * * 7 * *0* ** *** * * * * ** * * ** * ** * * * *** *,* * * * * **** * ** * * * m £~~ *** * * ** * *** * * * * * 
:ustc~er : M.MITCEELL/MAC (6685/SMO) 
:ustomer Sample ID 033673-003 
~ab Sample ID 70146507 

3~~ple Description 
5ample Quantity 
3~~ole Date/Time 
~ccrUire Start Date/Time 
Jetector Name 
~lcpsEd Live/REal Time 

MARINELLI 
803.000 

8-19-97 
8-20-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9 :20: 00 1>.M 

10:12:08 PM 

6002 seconds 

:ornments': 
********************************7**************************************** 

Nuclide 
N~'I'£ 

lJ-23E 
TH-234 
?_~-226 
::3-214 
EI-214 

TH-232 
R..~-228 
~_C- 22 8 
TH-228 
P_~ ... -224 
FE-212 
EI-212 
TL-20E 

lJ .. 235 

TH-227 
R..!l. - 22 3 
R.1Ii-219 
P3-211 
TL-207 

Activity 
(pCi/gram) 

1.78E+00 
1. 7SE+00 
1.72E+00 
7.23E-01 
6.8SE-01 

4.63E-01 
5.79E-Ol 
S.30E-Ol 
5.3EE-01 
5.55E-01 
5.73E-01 
6.40E-01 
5.64E-01 

Not Detected 
Not Detect:ed 
Not Detected 
Not DEtect:ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected. 

2-sigma 
Error 

1. 28E+00 
S.72E-01 
S.lSE-01 
1.40E-01 
1. 95E-Ol 

3.2SE-01 
2.19E-Ol 
2.0SE-01 
2.03E-01 
2.21E-Ol 
1.03E-01 
3.41E-Ol 
1.13E-01 

MDA 
(pCi/gr~~) 

1.79E+00 
4.S9E-01 
4.S9E-01 
4.94E-02 
4.S4E-02 

2.00E:'01 
1.S3E-Ol 
8.96E:-02 
4.09E-Ol 
7.19E-02 
3.47E-02 
3.03E-Ol 
6.S0E-02 

1.94E- 01 
8.21E+00 
1.30E+OO 
3.20E-Ol 
1.40E-Ol 
3.95E-Ol 
8.EOE-0:!. 
1.27E+01 

~_~-241 Not Detected --------- 1.72E-01 , ? 
PU-239 Not Detected --------- 3.21E+02·,.-r- r.l .J' 
:-:P-237 -----+: ';'"". ~;.;~-:;:;. :~:&':~--;':-:-.;':"';':';;:""';':-=:---- 2. 20E-Ol/J...r).vI"""'~' fp.1 / S i 

FA-233 Not DetectEd --------- S.43E-02 
T2-229 Not Detected --------- 1.82E-Ol 



(summary Report] - Sample ID: : 70146507 

Xuclide 
Name 

AG-108m 
~..G-110m 
3A-133 
3:::-7 
31-207 
:D-109 
:D-115 
CE-139 
CE-141 
:E-144 
:0-56 
:;0- 57 
CO-58 
:0-60 
CR.- 51 
:S-134 
:5-137 
:::U-152 
:::U-154 
:::U-155 
':'-::'_c::c -- -"'" 
:::J-153 
;:3-203 
:::-131 
IR.-192 
K-40 
:·~-52 
:·:\-54 
:.:J- 99 
:~.;:'_-22 

x.;.· 24 
:'3- 95 
:0-147 
::r - 57 
;3-210 
?'J-IC3 
?::-1C6 
~3-122 
~3-124 
~=-125 
~~-1l3 
=;( - E 5 
:-.;'-162 
:-.;' - 1 (33 
:-C-99m 
:-:-201 
'::::-133 
'f- 88 
3N-65 
3:7.- 95 

Activity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

6.80E-02 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 07:::+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.68E-02 

2.24E+00 

MeA 
(pCi/gram) 

4.14E-02 
3.76E-02 
5.26E-02 
2.46E-01 
2.84E-02 
B.75E-01 
9.52E-02 
2.43E-02 
4.33E-02 
1. 7BE- 01 
3.54E-02 
2.27E-02 
3.10E-02 
3.41E~02 
2.20E-01 
4.65E-02 
2.30E-02 
6.B2E-02 
1.93E-01 
1.03E-01 
7.23E-02 
7.42E-02 
2.91E-02 
3.14E-02 
2.55E-02 
3.41E:--01 
4.06E-02 
3.40E-02 
3.S5E-Ol 
4.27E-02 
1.67E-01 
1. 84E-01 
2.1SE-Ol 
9.91E-02 
7.1SE+OO 
2.91E-02 
2.77E-01 
5.51E-02 
2.90E-02 
B.29E-02 
3.59E-02 
3.72E-02 
1. 61E·0l 
1.80E-01 
1. 60E+OO 
1.40E-01 
1.44E-01 
2.84E-02 
1.10E-Ol 
5.6BE-02 



************************************************************************ 
Sandia National Laboratories . * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
8-21-97 8:43:32 AM * 

* * * * * ** * *** * * * * * *** *. *** * * * * * * *~.***** * * *** * ** ** * ****f* ** * *** * * * * * * ** * *: 

lU'lalyzed by: T J bl ls7 Reviewed by: .g' .... t!fl * 
***************** *********V********************** *41**************** 
ustorr.e= : M.MITCHELL/~~C (6685/SMO) 
ustome= S~~ole D : 033674-003 
ab Sample If> 70146508 .. 

amole Descriotion 
ample Quantity 
amole Date/Time 
.caUire Start Date/Time 
etector N~~e 
~apsed Live/~eal Time 

MARINELLI 
809.000 

8-19-97 
8-20-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
aram 
9:30:00 A.~ 

11:58:55 PM 

6002 seconds 

orr.rnents: 
************************************************************************ 

NucIic.e 1I.ctivity 2-siama MDA 
N~rne (pCi/gr~~) Error (pCi/gr~'TI) 

- .. -_ .. -- ---------- ---------- ---- ... ---- .. 
U-238 1.10E+00 9.31E-01 1.52£+00 
'r" --. ... ::'-L.!",: 1.42E+00 4.52E-01 4.40E-01 
: .... ~_-22: 3.57E-01 5.29E-01 5.16E-01 
F:::-2:'; 7.90E-01 1.33E-01 4.19E-02 
3:-22.'; 6.79E-0l 1.32E-01 4.72E-02 

TE-232 5.05£-01 2.92E-01 1. 94.E·-01 
R..~-22S 5.06£-01 1.74£-01 l. 46E- 01 
):I_C - 22: 5.60E-01 2.08E-01 E.2SE:-02 
'rOO ----::.-~-:: 3.05£-01 1.76E-01 4.65E-01 -'" .... _,. ,"--.- ..::~ .. 4.66E-01 4.23E-01 9.33E-02 
:3-2:2 5.30£-01 1.02E-01 3.64.E-02 -- - .. - 5.83£-01 4.37E-01 3.09E-01 =~-.t.._~ 

T:-2CS 4..69£-01 1.34E-01 6.51E-02 

~-2~= 8.93£'02 9.00E-02 l. 27E- 01 
T::-2::~ Not Detected ... ... ... ... ... .. .. .. .. 7.85E+00 ,...... .... ..... 

NCi: Detected l.21E+OO - ..... .... , ---------.. -. - --
E-227 Not Detected ... ... .. ... .. ... .. .. .. 3.10E-01 
~!:._-223 Not Detected .. ... ... .. .. .. .. ... .. l.33£-C1 
?..:'1- 2:~ Not Detected ... .. ... .. .. .. .. ... .. 3.63E-01 
P3-2:1 Not Detected ... ... ... ... .. ... ... ... .. 8.30E-01 
TL-207 Not Detected. ... ... ... .. ... .. .. .. .. 1.32E+01 

~_~- 2~~ Not Detected --------- l. 71E-01 

/J/li/ P 
?U-2~; Not Detected ---- ---- - 3.10E+02 [ __ -::;--( 
X:::-237 . -~- ,..- - . ~~ ~- 2 . 02 E - 0 1,L'y"l.:: . vi v£, c.: -. , -- ~- - . -~- ~ -
P1I_-233 Not Detected -------- - 5.12E-02 
"T"I .......... 0 
~::-..:;..::~ Not Detected --------- l. 77E-01 



[summary Report] - Sample ID: : 70146508 

Nuclide 
Name 

]l_ctivity 
(pCi/gram) 

2-sigrna 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 3_87E-02 
AG-llOm. Not Detected --------- 3.40E-02 
3A-133 Not Detected --------- 5.28E-02 
BE-7 Not Detected --------- 2 .. 37E-Ol 
EI-207 Not Detected --------- 2.97E-02 
CD-109 Not Detected --------- S.60E-01 
CD-115 Not Detected --------- 9.64E-02 
CE-139 Not Detected --------- 2.37E-02 
CE-14l Not Detected --------- 4.31E-02 
CE-144 Not Detected --------- 1.74E-01 
CO-56 Not Detected --------- 3.33E-02 
GO-57 Not Detected --------- 2.24E-02 
CO-58 Not Detected --------- 2.95E-02 
CO-60 Not Detected ---------3.46E-02 
CR-5l Not Detected --------- 2_l6E-Ol 
CS-134 Not Detected --------- 4.41E-02 
CS-137 5.36E-02 2.21E-02 1.96E-02 
EU-152 Not Detected --------- 6.73E-02 
EU-154 Not Detec~ed --------- 1.79E-01 
EU-155 Not Detec~ed --------- 9.93E-02 
FE-59 Not Detec~ed --------- 7.37E-02 
;~-153 Not Detected --------- 7.22E-02 
EG-203 Not Detected --------- 2.~SE-02 
I-13l Not Detec:ed --------- 2.91E-02 
IR-192 Not Detected --------- 2.43E"02 
K-40 9.06E+OO 1.57E+OO 3.l9E~C1 
:.1N-S2 Not Detected --------- 3.S2E-02 ~ rr-. ~f 
Y!N - 5 4------=:,...".-=:-=:-=:~:_=:~-___;::_:.,..,:,.,;:;.:::;....,:;.;::_----2 . 0 4E - 02 ;.-'7 J.:.) v-...... ( e...t 
XO-99 Not Detected --------- 3.4BE-01 
~.ll.-22 Not Detect'ed --------- 4.1SE-02 
~A-24 Not Detected --------- 1.7SE-01 
YB-9S Nc~ Detected --------- 1.79E-01 
~~-147 Net Detected --------- 2.l7E-Ol 
~!-S7 Not Detected --------- 1.06E-Ol 
?3-210 Not Detected --------- 7.0SE+OO 
~U-1G3 Ne:Detected --------- 2.7SE-02 
~~-lCo Ne~ Detected --------- 2.67E-Ol 
33-122 Net Detected --------- 5.61E-02 
33-124 Net Detected --------- 2.84E-C2 
33-125 Not Detected --------- 8.02E-02 
3N-113 Net Detected --------- 3.39E-02 
3~-8S Not Detected --------- 3.49E-02 
TA-182 Not Detected --------- 1.S6E-Ol 
7A-183 Net Detected --------- 1.B1E-01 
TC-99m No~ Detected --------- 1.84E+OO 
~L-20l Net Detec~ed --------- 1.3BE-01 
XE-133 Not Detected --------- 1.43E-01 
Y-B8 Not Detected --------- 3.0SE-02 
ZN-6S Net Detected --------- 1.06E-01 
ZR-95 Net Detected --------- 5.43E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection S~~le Diagnostics Program [881 Laboratory] * 
8-21-97 3:30:00 AM * 

**************************************************~** ****************** 

J..nalyzed by: 9: J 4, In Reviewed by: . 8.~/q1 . : 
*******!********** *********~********************* ~**u**************** 
ustomer .: M.MITCEELL/~~_C (6685/SMO) 
ustomer Sample ID 033675-003 
ab Sample ID 70146509 

ample Description 
ample Quantity 
ample Date/Time 
.cauire Start Date/Time 
etector Name 
lupsed Live/Real Time 

l<!~ .. ~INELLI 
793.000 

8-19-97 
8-21-97 

LA "'0 1 
6000 / 

SOLID SAMPLE 
cram 
9:40:00 AM 
1:45:49 AM 

6002 seconds 

·ornments: 
************************************************************************ 

Nuclide Activity 2 -sicrrr.a MDA 
Name (pCi/g=~':l) Error (pCi/gr~'TI) 

- ... ----- ---------- .. _--_ ........... - ----------
U-238 Not Deteci:ed - ...... _----- 1. 36E+00 
TH-234 1.10E+00 3.95E-01 4.18E-01 
R.?j,- 226 1.8iE+00 5.28[-01 5.03E-01 
P3-214 7.52E-01 2.59E·01 4.27E-02 
31-214 7.34=:-01 1.58E-01 4.42E-02 

TF.-232 4.91E-01 9.80E-01 1. 97E'- 01 
R.~- 228 3.72E-01 1.60E-01 1.55E-01 
.~C-228 4.68E-01 1. ?lE- 01 8.62E-02 
TF.-228 1.99E-Ol 1.98E-Ol 3.89E-01 
R.=\'- 224 4.33E-01 3.01::-01 6.34E-02 
PB-212 4.62E-01 9.36E-02 3.51E-02 
31-212" 5.76E-01 7.29E-01 2.95E-01 
TL-2C8 4.13E-01 1.02E-01 6.73E-02 

'],235 Not Detected --------- 1. 86E-01 
:'F.-231 Not Deteci:ed --------- 7.90E+00 
?P-... -231 Not Detect:ed ... -_ .. --_ ... - 1.28E+00 
TF.-227 Not Detect:ed --------- 2.95E-01 
~_~- 223 Not Detect:ed ... -- .. ----- 1. 35E- 01 
~:-J-219 Not Detected ----- ... _-- 3.77E-01 
:::3-211 Not Detected ... -------- 8.40E-01 
1'L-207 Not Detected ... -------- 1.30E+01 

.1111-241 Not Detected --------- 1.69E-01 
;:U-239 Not Detect:ed ...... _------ 3.12E+02 
:;? - 237 Not Detected --------- 2.48E-01 
:?A-233 Not Detected ----_Oo_ ... - 5.18E-02 
:'F.-229 Not Detected ... --_ .. _--- 1.76E-01 



[summary Report] - Sample ID: : 70146509 

~uclide 
Name 

Activity 
(pCi/gram) 

MDA 
(pCi/gram) 

~G-10Sm Not Detected --------- 3.91E-02 
AG-110m Not Detected --------- 3.39E-02 
:A-133 Not Detected --------- 5.21E-02 
:::::-7 Not Detected --------- 2.24E-01 '? 
:I-207 Not Detected --------- 2.93E-02 -.-I~ I'r'r.-J 
:D-109 -----::,...,..-e:::-e:£.:+: ... : ....... ---:3~."'::'":~:;';::~::=:---- 6 .50E-01 ;v","1 ~~L<./(<.J 1'/ ( 
:D-115 Not Detected --------- 9.61E-02 1.1 ~") 
::::-139 Not Detected --------- 2.38E-02 
::::-141 Not Detected --------- 4.16E-02 
:E-144 Not Detected --------- 1.73E-01 
:0-56 Not Detected --------- 3.24E-02 
20-57 Not Detected --------- 2.19E-02 
-:.0-58 Nat Detected .--.---.- 3.20E-02 
:0-60 Not Detected- --------- 3.82E-02 
CR-51 Not Detected --------- 2.21E-01 
:S-134 Not Detected --------- 4.48E-02 
:S-137 4.94E-02 3.51E-02 2.07E-02 
:::U-152 Not Detected --------- 6.49E-02 
:::U-154 Not Detected --------- 1.81E-01 
:::U-155 Not Detected --------- 9.73E-02 

:;~'153 
::G-203 
1-131 
IR-192 
K-40 
~':K-52 

:-:0-99 
Xri· 22 
XA-24 
!'-I"3- 95 
;0-147 
X:-57 
==-210 
::-.:;-lC3 
=". , ('1-•• '-! __ 0 

':;2-122 
S3-124 
':;3-125 
':;N·l13 
':;?.·E5 
T.~·182 
;.~-1E3 

TC'99m 
:'L-2:1 
:'::::-133 
Y-8a 
ZN-65 
Z?.· 9 5 

Not Detected --------- 6.S3E-02 
Not Detected --------- 7.32E-02 
Not Detected --------- 2.7SE-02 
Kot Detected --------- 3.02E-02 
Not Detected --------- 2.48E-02 

7.93E+00 1.36:::+00 3.14E~01 
Not Detected --------- 3.77E-02 
Not Detected --------- 3.12E-02 
Not Detected --------- 3.55E-01 
Not Detected --------- 3.69E-02 
Not Detected --------- 2.19E-01 
Not Detected --------- 1.75E-01 
Not Detected --------- 2.12E-01 
Not Detected --------- 1.04E-01 
Not Detected --------- 6.65E+00 
Not Detected --------. 2.81E·02 
Not Detected .--- .. -., 2.64E·01 
Not Detected -- .... -.. 5.51E-02 
Not Detected -.--..... 2.87E-02 
Not Detected -'---"-' 8.16E-02 
Not Detected ---.- .. -. 3.35E-02 
Not Detected -.-.- .. -. 3.29E·02 
Not Detected -----.--- 1.54E·01 
Not Detected --------- 1.80E-01 
Not Detected -----.--- 2.23E+00 
Not Detected --------. 1.37E-01 
Not Detected -------.- 1.48E-01 
Not Detected --------- 2.80E-02 
Not Detected ----.-... 1.07E-01 
Not Detected -.---- .. - 5.22E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
8-21-97 5:16:57 AM * 

"******************************i.********************* ******************* 

: JI.nalyzed by: q.: i hll,' Reviewed by: £-e~(fr : 
"*******~********* ************~***~**********:****~**~*************** 
:ustomer : M.MITCHELL1~~£ (6685/~MO) 
:ustomer Samole ID 033676-003 
,ab Sarr~le ID 70146510 

;fu~ple Description 
;amole Quantity 
;fu~ole Date/Time 
.. ccUire Start Date/Time 
letector Name 
:~osed Live/Real Time 

~~..RINELLI 
798.000 

8-19-97 
8-21-97" 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
9:50:00 AM 
3:32:34 AM 

6002 seconds 

:ornments: 
"************************************************************************ 

Nuclide JI_ctivity 
Na!ne (pCi/ grfu-n) 

------- ----------
ti-238 1.05E+00 
T~-234 1. 57E+00 
R.!!'-226 1.73E+00 
P::-214 7.13E-Ol 
13:-214 7.47:::-01 

T~-232 5.02E-01 
R.~- 22 8 5.03E-01 
AC-228 5.65:::-01 
T~-228 3.74E-Ol 
R..~-224 5.95:::-01 
P::-212 5.86:2-01 
E::::-212 4.82E-01 
TL-208 5.12:::-01 

U·235 Not Detected 
T~-2~1 Net Detec~e:i 
PA-231 Net Detecte:i 
T~-227 Not Detected 
?_Zl.- 223 Not Detecte:i 
"-.'-: - 219 Not Detected 
P3-211 Not Detected 

2-sigma 
Error 

----------
9.7SE-01 
4.41E-01 
5.07E-01 
1.35E-Ol 
1. 56E- 01 

3.12E-01 
3.13E-01 
1. HE- 01 
2.92E-Ol 
2.70E-01 
1. 04E-01 
2.66E-01 
1.49E-01 

---------
---------
--- ... -----
-_ ... _-- ...... -
.......... _-- .. -
---------
- ... _------

MDA 
(pCi/gra.'TI) 

1. 56E+00 
4.60E-01 
5.09E-01 
4.89E-02 
4.81E-02 

2. 02Eo

- 01 
1. 33E-01 
9.38E-02 
4.29E-01 
8.32E-C2 
3.49E-02 
2.87E-01 
6.50E-02 

1.9IE-01 
S .14E+OO 
1.29E+OO 
3.23E-01 
1.41E-0:' 

TL-207 ~ --- "" - """"''''"',''''1''\ _._--- .. - - " . -- ' ..... 

3.78E-01 :A 
8.36E-01 -/ "/ 'ii r: "J: 

------:;....,....;;.;.;;..,..;;.;.---.;~:.;.:~;..;..----7 .10E+00 lo'r"i V1-l/(t..-,- ~'I.' t?j2ljf] 

fl...!."1-241 Not Detected --------- 1.74E-Ol 
~'G-239 Not Detected ------_ .. - 3.16E+02 
K:?-237 Not Detected --------- 2.6IE-01 
PA-233 Not Detected --------- S.46E-02 
TH-229 Not Detected --------- 1.83E-OI 



(summary Report) - Sample ID: : 70l46S10 

Nuclide 
Name 

AG-10Sm 
AG-110m· 
EA-133 
EE-7 

Activity 
(pCi/gram) 

2-~igma 
Error 

MDA 
(pCi/gram) 

Not Detected --------- 4.02E-02 
Not Detected --------- 3.S4E-02 
Not Detected --------- S.42E-02 
Not Detected --------- 2.4SE-Ol 

::I-207 Not Detected --------- 2.94E-02 _I' r.-rr-fl 
CD - 109 ------::-:-. .,::,;;:..,:~: .g~.g~~---.;;~;.......:; ... z.::; ... ~~;._.;";.:-:,_----7 . 6 5 E - 0 1/v.7"I PI. l/J4,( t..-( 
CD-115 Not Detected --------- 1.OlE-Ol 
CE-139 Not Detected --------- 2.4SE-02 
CE-14l Not Detected -------.- 4.24E-02 
CE-144 Not Detected --------- 1.77E-Ol 
CO-56 Not Detected --------- 2.49E-02 
GO-57 Not Detected --------- 2.21E-02 
CO-58 Not Detected --------- 3.14E-02 
CO-60 "Not Detected --------- 3.67E-02 
CR-S1 Not Detected --------- 2.27E-01 
CS-134 Not Detected --------- 4.SSE-02 
CS-137 6.77E-02 2.67E-02 2.21E-02 
EU-1S2 Not Detected --------- 6.62E-02 
EU·154 Not Detected --------- 1.S€E-Ol 
EU-155 Not Detected --------- 1.01E-Ol 
FE-59 
G~-153 
EG-203 
I-13l 
IR-192 
K-40 
!.!N - 52 
r.~ .. 54 
l<!O-99 
KA-22 
1\11.-24 
N3-S5 
~":)-1';7 

KI-57 
~3-210 
:;'~-l03 
RU-1C5 
53-122 
53-124 
'::3-125 
S~-1l3 
SR-S5 
T.ll.-1S2 
T.lI.-lE 3 
TC-99m 
TL-20l 
XE-133 
Y-aa 
ZN-65 
ZR-95 

Not Detected --------- 6.76E-02 
Not Detected --------- 7.4SE-02 
Not Detected --------- 2.S7E-02 
Not Detected --------- 3.0SE-02 
Not Detected --------- 2.61E-02 

1.03E+01 1.77E+OO 3.39E~01 
Not Detected --------- 3.99E-02 
Not Detected --------- 3.34E-02 
Not Detected --------- 3.€9E-O~ 
Not Detected --------- 4.27E-02 
Not Detected --------- 2.24E-Ol 
Not Detected --------- 1.90E-01 
Not Detected --------- 2.14E-Ol 
Not Detected --------- 1.20E-Ol 
Not Detected --------- 7.20E+OO 
Not Detected --------- 2.S7E-C2 
Not Detected --------- 2.7SE-Ol 
Not Detected --------- S.S5E-02 
Not Detected --------- 2.86E-02 
Not Detected --.------ 8.3SE-02 
Not Detected --------- 3.6SE-02 
Not Detected --------- 3.SSE-02 
Not Detected --------- 1.60E-Ol 
Not Detected --------- 1.S7E-Ol 
Not Detected --------- 2.S0E+OO 
Not Detected --------- 1_4SE-Ol 
Not Detected - - - - - - - - - 1. S3E- 01 
Not Detected --------- 2.70E-02 
Not Detected --------- 1.09E-01 
Not Detected --------- 6.0SE-02 



~~~**~~*~~****~***~******~*************~***********************~~******* 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
8-21-97 7:03:55 ~~ * 

**~~**~*~~*~************************~~**************~* ***************** 

~_'1alyzed by: 9- 1 j I If7 Reviewed by: ~ ~(ft' . : *~*~~~~**~*~*~~*~ *****~**************~****.***** ~**~************** 
ustome~ : M.MITCHELL/~~C (6685/SMO) 
us~ome~ Sarr.ole ID 033677-003 
ab Sample ID 70146511 

~~Dle Descriotion 
a..:r.ple Quantity 
a.''1l'Dle Date/Time 
.ccr~ire Start Date/Time 
~::ector Na.me 
lapsed Live/Real Time 

MARINELLI 
752.000 

8-19-97 
8-21-97 

~.B01 
6000 / 

SOLID SAMPLE 
gram 

10:00:00 AM" 
5:19:35 ~~ 

6002 seconds 

c;:'.r:1ents: 
~*****~*~*~*~*****~******************~*****~***********~***************~ 

Nuclide Activity 2-sigma MDA 
Kame (pCi/ gra.m) Error (pCi/gram) 

------- ---------- ---------- ----------
U·238 1. 99E+00 1.18E+00 1.66E+00 
7~-234 2.3SE+00 6.37E-01 4.46E-01 
R.!!.- 22 6 1. 75E+00 1.2SE+00 5.63E-01 
;::·214 7.S7E-01 1. 54E- O:!. 4.93E-02 
3I-2:!.4 7.06E-01 1.52E-0: 5.06E~02 

T~-232 6.47:::-01 3 A1E-0:!. 2.0SE-01 
?_~-22S 6.01:::-01 2.95E-01 1. 63E-01 
AC-22S 6.34:::-01 2.24E-0: 9.60E-02 
E·228 6.0SE-01 5.76E-01 4.31E-01 
7-.:. ... - 224 6.48E-Ol 2.44E-01 7.73E-02 
FE .. 212 6.36E-01 1.20E-01 3.92E-02 
2:;:-212 4.72:::-01 3.98E-01 3.S2E-01 
T:-2C8 6.34E-01 1.63:::-01 7.07E-02 
.- _ ... - Not Detected 2.06E-01 .... -.::...:: -------_ ... 
.,--- _ .... 
.;.':-.'" 4': .l. Not Detected --------- 8.62E+00 
P.!:.-23 1 Not Detected --------- 1. 3lE+00 
T~·227 Not Detected --------- 3.47E-Ol 
:;";.-223 Not Detected --------- 1. 51E-Ol 
::\.:\·2:"9 Not Detected --- ... - .. --- 4.00E-01 
~~-211 Not Detec~ed ----_ .. --- 8.92E-01 
T:·2C7 Not Detected" --------- 1.45E+01 

;'_V;- 2t:J.. Not Detected --------- 1. 89E-01 
~v'2~9 Not Detected ----- ... -- .. 3.44E+02 ( r-:- r.--' 

/t/~t/" ~:?·2~7 - " ~~ ". " ~~~ ~. 2 .12E-011-'r?C"'.;.·1e.-,//~·t - ~ - -- ~ - . --- ~ -
?A·233 Not Detected -------_ .. 5.75E-02 
T~-229 Not Detected --_ .. - .. --- 1.99E-01 



[S~~ry Report] - Sample ID: : 70146511 

Nuclide 
Name 

.~G-1C8m 
J._G-llOm· 
3A-133 
3E-7 
EI-207 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
:::0-154 
=·1. , e-____ :l 

::2-59 
G:>·153 
:.:':;- 2 03 
1-131 
IR-192 
K-40 
HN-52 
!-!N - 54: 
~!o- 99 
x~:._- 22 
KA-24: 
'-::: _ c = ... - -,.-

:2-1'; 7 
XI·57 
:::=- 2lJ 

,,-V-IOc 
-- ' 
.33-224 
53-125 
SN-1l3 
St<.-ES 
:_Zl_-IE2 
'I'_!!.-1E3 
:'C-99rn 

X=:-133 
:-88 
ZN-6S 
:t<.-95 

]!.ctivity 
(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

S.85:::-02 
Not Cetected 
Not retected 
Not :·etected 
Not Detected 
Net I:etected 
Net I:etected 
Not Detected 
Net !:'etected 

1.09:::+01 
Not :etected 
Not ;:'etected 
Net :etected 
Not I:etected 
Kot I:etected 
Not :etected 
Ket :etected 
N-:Jt I:etected 
No-c :etected 
Not :etected 
Not :etected 
Not :e-cected 
Not :etected 
Net :etected 
Not :etected 
Not I:etected' 
Not !:etected 
Net Detected 
Not ['etected 
Not :etected 
Net Detected 
Not I:etected 
Not Letected 
Not Letected 

2-sigma 
Error 

------- -,- . 

7.02E-02 

1.92E+00 

Me]!_ 
(pCi/gra.'YI) 

4.21E-02 
3.86E·02 
5.63E-02 
2.54::-01 
2.94£-02 
9.36E-01 
1.14::-01 
2.62::-02 
4.57E-02 
1.90E·,01 
3.80::-02 
2.37E-02 
3.42::-02 
3.83::-02 
2.32:::-01 
4.55::-02 
3.17::· 02 
7.1£:::·:2 
1.95::-:: 
l.15E-:: 
7.7E-C2 
8.0n·C2 
2.93E·C2 
3.25E-02 
2.E9E;-C2 
3.22E-01 
4.0iE-02 
3.4:E-:2 
3.S~~-:'1 
4.22E·C2 
2.64:::-C1 
2.08E-:1 

1.24:=: .. C2 
7.i7:::-JO 
3.00;E-:2 
2.98:::-0: 
6.4CO:::-C2 
3.0£E-C2 
8.91.:::":'2 
3.7';':::·(;2 
3.7';':::-C2 
1.74E-(,: 
2.0£E-01 
3.62E<0 
1. 61:::-:1 
l.65:::-C1 
3.20:::-02 
1.1S:::-C1 
5.88:::-02 



·TTTTT*T*TT**TT*TT*T*T*T****T*******T*T***TT**T**TTT***TTTT***T***T***TTT 
Sandia National Laboratories T 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
8-21-97 - 8:48:15 AM * 

:T:~::::::T:::T9TTTTTT:T*T:T;~~~j;;T*T*T::::::::T:::TT~:~:J~;*T*T*TTT**T: 
**T***T********TT * T****'***TTTTTT~TTTTTTTTTTTTTT~~~T*T*TTT******** 
:~stomer : M.MITCHELL/~AC (6685/SMO) 
:ustomEr Sample : 033678-003 
~ab S~~plE ID 70146512 

,amplE DescriPtion 
;~'!lple Quantity 
,~-nple DatE/Time 
~ccrUire Start DatE/Time 
Jetector Name 
:l~psed Live/Real Time 

~.ARINELLI 
500.000 

8-19-97 
8·21-97 

LAB 0 1 
6000 / 

LIQUID SAMPLE 
mL 

11:30:00 AM 
7:06:29 AM 

6001 seconds 

:orr::nents: 
-**TT********************TTTTT*T*TTTTTTTTTT*TTT******TT****************** 

Nuclide Activity 2-sigrna MDA 
NamE (pCi/mL ) Error (pCi/mL 

----_ ..... ........ __ ... _--- --------- .. ----------
U-238 Not DEtectEd _ ... _ ... ----- 7.9EE-01 
TE-234 Not Detect:Ed ... ... ... ... ... ... ... ... ... 3.19::-01 
PJl •• 22 6 Not Detected --------- 4.78E-01 
F:5·214 Not Detected ------ .. -- 5.43E·02 
EI-214 Not Detected --_ ... ----- 5.1SE-02 

T.f.- 232 Not Detected --------- 1.S4E-01 
?_l:!.- 228 Not Detected --------- 1. 61E-01 
1I_C-22S Not Detected --------- 1. OEE- 01 
T?:-229 Not Detected --------- S.3EE-01 
F_~-224 Not Detected --------- 1.E8E-01 
PB-212 Not Detected --------- 4.01E-02 
BI-212 Not Detected --------- 3.90E-01 
T!.:-20S Not Detected --------- 7.72E-02 

U-225 Not Detected ... ... .. ... .. .. .. ... ... 1.30E-01 
'r" ----::.-~.!..!.. Not Detected --------- ';' . .;,6E+OO 
P_~-231 Not: Detected -------- .. 1.00E+OO 
T?:-227 Not Detected ... ... ... ... ... ... ... ... ... 1. S1E- 01 
R.;-223 Not Detected ... ... .. ... ... ... ... .. .. 7.81E-02 
P...:\' - 219 Net Detected .. ... ... .. ~ - -- - 2.88E-01 
P3-211 Not Detected --- .. ----- E.85E-01 . 
TL-207 Not Detected - .. - .. - - - - - 1.17E+01 

lL"!.- 2';'1 Not Detected --------- 1.00E-01 
PU-239 Not Detected --------- 2.l1E+02 
NP-237 Not Detected ------ .. _- 1. 39E-01 
PA-233 Not Detected --------- 4.27E-02 T-- -~c ::-.t:.~., Not Detected --------- 1.22E-01 



[summary Report] - Sample ID: : 70146S12 

'l'uclide 
Name 

"-G-10Sm 
;G-110m' 
:::A.-133 
=:'-7 
~I-207 
:!J-109 
:~-115 
::::-139 
::::-141 
::::-144 
:0-56 
::-57 
:0- 58 
:0- 60 
::<'-51 
:S-134 
:S-137 
::U-152 
::"'~-154 
::(;-155 

:;:-153 
:'::;-203 
:- :31 
:~-192 
:< - 40 
'~-52 
.~::.; - 54 

<;A-~4 

'~= ... 95 
'~·:'47 
:: - 57 
~=-210 
;.::-- :03 
:::::--lC'; 

==-124 
::-1:5 
~N-113 
::: _ c:c: _ .... '-'-

-- - --__ -~L..!.. 

'::'-133 
:.'·28 
:~! ... 65 
:?.-S5 

Activity 
(pCi/mL ) 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Net 
Not 
Not 
Not 
Not 
Not 
Nct 
Not 
Not 
Not 
Net 
Not 
Not 
Not 
Not 
Not 
Net 
Not 
Not 
Net 
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 
Detected 

2-sigma 
Error 

MDA 
(pCi/mL 

2.64E-02 
2.23E-02 
3.23E-02 
2.1SE-01 
2.76E-02 
4.74E-01 
6.S5E-02 
1.86E-02 
3.00E-02 
1. 26E-01 
3.81E-02 
1.S6E-02 
2.27E-02 
3.02E-02 
1.90E-01 
2.30E-02 
2.38E-02 
4.67E-02 
1.20E-01 
6.76E-02 
4.98E-02 
4.71E-02 
2.12E-02 
2.68E~02 
2.11E-02 
3.67E-01 
3.52E-02 
2.48E-02 
2.76E-01 
2.78E-02 
2.06E-01 
9.75E-02 
1.90E-01 
7.79E-02 
3.57E+00 
2.6SE-02 
2.40E-Ol 
S.00E-02 
2.21E-02 
6.41E-02 
2.9SE-02 
3.19E-02 
7.94E-02 
1. 09E- 01 
2.47E+00 
8.35E-02 
8.94E-02 
2.88E-02 
S.70E-02 
4.19E-02 



~************************************************************************ 
~ Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
~ 8-21-97 9:02:56 AM * 
~*****************************************************~****************** 

: JI.nalyzed by: r JIJ.II~7 Reviewed by: {€Bbr(q1 : 
****************** *********~********************** ·**~X*******~******** 
:~stcmer .: M.MITCHELL/MAC (6685/SMO) 
:ustcmer Sarnole D : LAB CONTROL SJlY~LE USING-CG134 
~ab S~~ple It 70146513 

;~~ole Descriotion 
~~'TIple Quantity 
;~'TIole Date/Time 
~ccrUire Start Date/TiID~ 
)etector Name 
~lapsed Live/Real Time 

MIXED GAMMA ST~~u~~ CG134 
1:000 Each -

11-01-90 12:00:00 PM 
8-21-97 8:50:55 A~ 

LAB 0 1 
600 / 605 seconds 

:O!Th.~ents : 
.************************************************************************ 

Nuclide Activity 2-sigrna MDA 
N-""-c:.!.n: (pCi/Each) Error (pCi/Each) 

................ ... ---_ .. ---- --------_ .. ----- ... ----
U .. ?~= Not Detected --------- 8.B9E+03 
T::-234 Not Detected --------- 3.4SE+03 
R...~_'" 226 Not Detected ---- ..... --- 5.96E+03 
F3·2:~ Not Detected ----_ .. - ... - B.00E+02 
E:-2:'; Kot Detected --------- 6.96E+02 

T~-232 Not Detected --------- 2.3SE+03 
R.~- 22 8 Not Detected --------- 3.3SE+03 
AC-:<28 Not Detected ---- .. _-_ ... 1.98E+03 
TE-22E Not Detected ------_ .. - B.63E+04 
R.~-224 Not Detected --------- S.77E+02 
F3-2:2 Not Detected ... .. ... .. ... .. .. .. .. 6.42E+03 
EI-212 Not Detected --------- 6.39E+04 
T~-2C8 Not Detected --------- 1.32E+04 

lJ ----~.;= Not Detected --------- 1. 58E+03 
TE-2~1. Not Detected --------- 5.47E+04 
F.!l .. - 2~: Xct Detected -- ... ---- .... 1. 53E+L'4 
7:: ... 2: 7 ~oc Detected --_ ...... _- ... - 2.60:::·03 
R.,\-223 Not Detected --------- 1. 00:::+26 
R.:'1- 2:? Xot Detected -----_ ... _- 6.67E+03 
-.- ""--
=-!:-~_.L Not Detected --------- 1.51E+04 
TL-207 Not Detected -------_ ... 2.75E+05 

F"':~- 2.; 2. 8.43E+04 1.44E+04 1.49E+03 
F'J-2::? Not Detected ----- ... _-- 2.54E+06 
NP-237 Not Detected --------- 1.73E+03 
PA-233 Not Detected -- ... ------ 6.61E+02 
T~-~;c .. ~-- Not Detected --------- 1.40E+03 



(summary Report] - S~ple ID: : 70145513 

Nuclide 
Name 

]J._G-l08m 
.!I_G-110m 
31.-133' 
BE-7 
5I-207 
CD-l09 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-55 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
:E-59 
G;)-153 
!:G-203 
!-131 
IR-l92 
K-40 
!0l"-52 
!-IN - 54 
MO-99 
IG\.- 22 
NA-24 
NE-95 
!-."D-147 
K1-57 
:;:5-210 
RU-103 
RU-106 
55-122 
S3-124 
53-125 
SN-113 
SR-B5 
T.~-lB2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/Each) 

Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Kat 
No: 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Detected 
Detected 
Detected 
Detected 
Detected 
2.95:::+05 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
7.:9E+04 
Detected 
De:ected 
6.8n+04 
Detected 
De:ected 
t'E:t'E:cted 
~etected 
Detected 
Detected 
~e:ect.ed 
De:e·=tec.. 
D-~-ro-,:."; ---- ... _ ...... 
t·::": e:;:t sd 
De":ected 
::e~e=tej 
:etected 
:Oe=ec:.ed 

De:'E:cted 
De~ect:ed 

::;-e:-:cc-:c 
:'e:e::ted 
~e:-:e::!:.ed 

D-s=e=ted 
De:e·:::ted 
Detested 
De:-:cted 
i:'e:ected 
Detected 
De:ected 
Detected 
Detected 
~e=ected 

2 -sigrr.a 
Error 

------_ .. -

1.22E+05 

1.05E+04 

9.22E+03 

MDA 
(pCi/Each) 

4.06E+02 
1.84E+06 
7.67E+02 
4.22E+17 
3.84E+02 
1.49E+05 
1. 00E+26 
5.71E+07 
1.00E+26 
6.BE+05 
2.32E+12 
1.02E+05 
1.48E+13 
4.90E+02 
1. 00E+26 
3.37E+03 
3.58E+02 
7.68E+02 
3.12E+03 
2.27:::+03 
6.9€E+19 
6.96:::+05 
3.51E+18 
1.002+26 
4.1:E+12 
1. 83E+03 
1. 00E+26 
1.122+05 
1. 00E+26 
1.40:::+03 
1. 00E+26 
1.00:::+26 
1. 00E+26 
1.00E+26 
6.87E+04. 
4.78:::+21 
3.69:::+05 
1. 00E+26 
9.132~14 
7.28E+03 
1. 56:::+09 
1.42E+14 
4.902+09 
1. 00E+26 
1. 00E+26 
1. 00E+26 
1.00E+26 
1.7n+09 
1.33E+06 
3.35E+14 
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1I."uIII Canlc, Codu: Ii. 'X /11. ':IC< /1.' Ll In ,,/ r 

lOllhuok lIel No:,£ A' - ._- I ,1 

Dale Samples Shipped: ,/1 '1"1- ( • {;".'j,y .. (,Iff.' V COIII'I<I No.: ... ) .1"/ 
CarrlerM/ayblll No.: j '( Cas. No.: i' " .2....: I , 'I-' 

n . ..D~ :it LahCcuuat;l: /~ • .II.'. :.) ~':' .·'/OJ}· SMOAlltI".iIDII(H~8J(Ul... 

lah Oustt'lillinll: 1~1 ,) .~ .. ,n }J I,,!; Dill to: SandilNalionai lilbor.t:Js 
SMO Contact/Phone: i.', ,., ,,J.,.~ . ., 'I." ... I, ~~"{. _~ J (',- S..JpI'ier Setvices Deparlment 

/ P.O. 8o, 5800 MS 0154 

_.t.._. 

AR/COC- 06897 
Parameter & Method Re'lUeSled -' -, 

Se,vice O,de, No.: C F - tJ of t.; .'ir Send Reporl In SMO /),,,. I '", .> r .. '7 Albo.I" ....... NM 87185·0154 \ ,-

Location Tech Area AI II .1. Reference LOV (available at SMO) 
i • I i ..: 0 

01.... Z Container ~ c A' 1 Ceo 
.....!~!!!!!!1L==:!!:::::::t:==--r..!:R!!!o!.!!o~m!...:::::!'1='=I-==='--l·2·- ! a" '.;::J"tI .!! 

ER Sample 10. or . .~ t ~ OolelTime S"IIII~le Tvpe olum Pre~er. ~ ~ ~ ~ ~ 1/ \:7 I I I I I I I I ISIlL~~lel 
Sample Locallon Detail III a W Collccled Malrl. vallve 0 ~ I/) I- r ",I 10 

\~I:I~~-=+ZJ~~ 
I d..;... HI-LLI . .;I ~i·I-1 r1 

C}··'.1 a· ~·r>II-. ",-.,i-,,-7 - - --,:;-- - ---. - --['\/" , ,.,,1 

~. ,1 (- " -I n.J.: __ /_'~:L ~ ~ ilitd d1.w' ~ ..£lL 1,6. - - - - - - - - -'I-'n'-'--I 
c: y. I J ,., - .i /' 1/- I " . 

~ ,.,. I - ,,/) J'. ,,' I ± nil .,.... ,...,;l 
./ _ <.. y ,;J. "- ,- r'1,,}- ---r- -1- - -~.~ - -- -1---1- -f- --U-U-~_ - - - - -- .crI)(J' 

4/ .' I 4'/ ).; ,--... 'i+~'.J.Ic..=..-...;.' __ -:-:;-1 I L,' '., .; I. / \ I' ........ 
- - - - -'-'--,- r·- 'J 1'1 - 'i ,,13 - T -'1-- - - _..:L.L - ,- 1- --~ ~ - -- -- -- --I~ - ') , .. 

,~-1 ',',- • 0' 2',':, ~, ' ,'r ~: -J ~. - --.1._, -' _1_' - - - - -.- -f-- - .... \ - - - - - - - -,-, ~ 
''1 -i L :J ,.~ J. ' I , j ",; I )( . w.ii;r I 

r.:""',,i..!,'.:)/}J.,- I _ ~. ,;_0-:' I 
,,1 ~ 'f r, - 1 1,':::: ('1-';'. .. ' ,v /{.i<;'O ",V_"" ~ ~/ \ hI /\ ...... 
, ,. I",,' t: ·e .,~--.... A-.-.. " ..... A • . I . --r - -.., .' .. ,.'." 

I
I...: "! '" " :~~ .':. '.":I;t.. .',{-' !.- -_...... ~ .. : --' ':',ll--=-:I-=~ ~ .. -- /- ~L I~':': b _ _ _ _ _ _ _ _ _ .' ,:,:, _I 

,~ .~ 

,- ------ ----------1--. 
,I-t-I-I I I-I I I-I 1-1-1 1--1-1-1-1-1-1-1-1-1-1-1-1-1-1-1' L:::~' '1 
[ RMMA lSI Yes - 0 No Ref. No, . ." '., t . Speciallnstructions/QC Requirements Abnormel,;.:~.".·~ 

Dale Enlare '- ,.., 7 . . ConditIone .on , 
Sample Disposal I;ia Return to Client 0 Disposal bV lab Enleredb: • A N - ( () ( (.', I >{ • r <' 'r. • • -, Receipt' .. , .. , •• , 

,. . .. 1. ,q .. -:J .' .~ . .' .... , ·.·.·1 . 
Turnaround Time 0 Normal Bil Rush Required Report Dale __ /j " . [, (. {.1'; 5' 1 {, " L, .' .',;,1".,11,," ;(, •. _".;, 

Sample ~ame \.£iDnaIUflL_ -
Team G,' /~"., I ,':'. .1' '" ,?i~(I, 1· :" 1".'. -.:. •• 

Jnitl,ComOaOltlQfDaniZilliOnlPhOne 
!~ I r {", .. "l 16"C'''~' /",., .• .,J/t, 
I r l 

Members 

,1. RelinqUiShed. ~~ j .. / .. ~.~7. ., ... org,,.e t & '-/. 
I .-- r:lA"~/:< .... .,. 

1. Received bV_ . -".~.L O,g:.S~ 7~'? 'tJ 
2. RelinqUiSh~J!.!>Y~' ,- . ( O,g, 7-; 7<f 
2. ReceivedbV:-:-~~,~ 17'\-- ,_,_, :.:" ~,g. J 'I I D 
l. Relinquis~ed_~v -:-. ' .. ,;' . __ '-. ~C (~/;:O,g. s ~J J '7 > .~ l 
3. Received bV _'L: cy...."L. ,.... 0'0. ?; '·1.': 

DUIOO"'" '" ,../.,1 ime / c?':> j 4, Relinquished hy 

DUI071f /)/ Timo IU{,lo 4. Received Ity 

. .o8Ie'/l ~ If: r Timo /(.) 3~ 5. Relinquished ltv 

Dale ; :.~)II Time /t.!.,1? 5. Received bV 
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BLUE· To Accompany Samples, YELLOW- SMO Suspense CoPV 
Return to SMO 

O'g. Dale 

OrO. Dale 

O,g, Dale 

Org. Date 

0'11. Dato 

Oro. Dale 

PINK· field CoPV 

.... :., I -.11'1 :;f'~~ l 

I j ., I'. lof •• J: ';:"rU U:,J::1JJ 

• .:;. •. ,. 'J1.-:!';f!i.;~! Ii ("'.; 
fI 'r"~'if",,,,,,,"'~l' 

Time 

Timo 

Time 

Time 

Tima 

Time 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 11-03-97 4:51:47 PM * 
***~******************************************************~************* 

: Analyzed by: ~ /Ijll l') '1 . Reviewed by: lL. IJU : 
************** *** ****T* ** ********************~~T ************** 
Customer - : M.MITCHELL/D.BISWELL 6685/SMO 
Customer Sample ID : 034047-003 
Lab Sample ID 70153401 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
: 783.000 gram 

9-02-97 10:00:00 AM 
9-03-97 10:43:12 AM 

LAB04 
6000 / 6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram 

------- ----------- ---------- -----------
U-238 2.45E+00 8.71E-01 1.44E+oO 
TH-234 2.78E+00 6.50E-01 4.04E-01 
RA-226 2.1oE+00 7.42E-ol 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-21o Not Detected - --- --- -- 8.S6E+Oo 

TH-232 5.69E-01 2.87E-01 1.24E-01 
RA-228 5.57E-01 1.91E-01 1.08E-01 
AC-228 5.76E-01 1.38E-01 5.91E-02 
TH-228 5.31E-01 1.85E-01 4.00E-01 
RA-224 6.52E-01 2.24E-Ol 7.34E-02 
PB-212 6.21E-ol 1. 06E-01 3.30E-02 
3I-212 6.53E-01 3.54E-01 2.43E-01 
TL-208 5.46E-01 1.26E-01 6.04E-02 

U-235 1.95E-01 1. 69E-01 1.90E-01 
TH-231 Not Detected --------- 1. 92E+OO 
PA-231 Not Detected --------- 3.2SE+OO 
TH-227 Not Detected --------- 2.8SE-01 
RA-223 Not Detected --------- 1.09E':01 
RN-219 Not Detected - - ---- - -- 3.17E-Ol 
PB-211 Not Detected - -- - - - - - - 7.07E-Ol 
TL-207 Not Detected -- - --- - - - 1.OSE+01 

AM-241 Not Detected --------- 2.16E-01 
PU-239 Not Detected -- -- - -- -- 3.13E+02 
NP-237 Not Detected - - ---- - -- 1.B3E-Ol 
PA-233 Not Detected - -- - - -- -- 4.90E-02 
TH-229 Not Detected --------- 1. 86E- 01 



[Summary Report] - Sample ID: : 70l.53401 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
{pCi/gram 

AG-10Bnt Not Detected -------,-- 3.32E-02 
AG-110nt Not Detected --------- 2.98E-02 
BA-133 Not Detected --------- 6.l.3E-02 .~! 
BE-7 Not Detected - - - - - - - - - 2 05E- 01 iiTv.Acd/ 
CD- 109 -----=-1-:-. 9-7&8'85+-1 9-9 9-9 ---+4.,..;. Zli3-19EH'813-19EH1:,----- 6 : 22E - 0 1 ~/~ & ?u / 
CD-11S Not Detected --------- 7.30E-02. / I 
CE-139 Not Detected --------- 2:37E-02'. Ill" f1 
CE-141 Not Detected --------- 4.l.9E-02 
CE-144 Not Detected --------- l..72E-01 
CO-56 Not Detected --------- 2.48E-02 
CO-S7 Not Detected --------- 2.25E-02 
CO-58 Not Detected --------- 2.S8E-02 
CO-60 Not Detected --------- 2.9l.E-02 
CR-S1 Not Detected --------- l..98E-0l. 
CS-134 Not Detected --------- 4.30E-02 
CS-137 S.2BE-02 2.S7E-02 l..B8E-02 
EU-1S2 Not Detected --------- 6.75E-02 
EU-1S4 Not Detected --------- 1.S2E-01 
EU-1SS Not Detected --------- 1.03E-01 
FE-59 Not Detected --------- 5.47E-02 
GD-1S3 Not Detected --------- B.06E-02 
HG-203 Not Detected --------- 2.62E-02 
I-131 Not Detected --------- 2.52E-02 
IR-192 Not Detected --------- 2.30E-02 
K-40 1.02E+01 1.S9E+OO 2.1l.E-01 
MN-S2 Not Detected --------- 2.64E-02 
MN-S4 Not Detected --------- 2.70E-02 
MO-99 Not Detected --------- 2.32E-01 
NA-22 Not Detected --------- 3.12E-02 
NA-24 Not Detected --------- B.19E-02 
NB-9S Not Detected --------- 1.60E-01 
ND-147 Not Detected --------- 1.73E-01 
NI-S7 Not Detected --------- 6.78E-02 
RU-103 Not Detected --------- 2.4BE-02 
RU-106 Not Detected --------- 2.31E-01 
8B-122 Not Detected --------- 4.12E-02 
8B-124 Not Detected --------- 2.49E-02 
8B-125 Not Detected --------- 6.61E-02 
8N-113 Not Detected --------- 3.07E-02 
SR-8S Not Detected --------- 3.02E-02 
TA-182 Not Detected --------- 1.29E-01 
TA-183 Not Detected --------- 2.10E-01 
TC-99m Not Detected --------- 4.03E-01 r ~ ~! 
TL-201 Not Detected --------- 1.29E-01."..,;t )'.Av-.. A.e.lt' 
XE-133 :.53'8 a2 3.32'S 82 l.04E-01l"· ~ 
Y-88 Not Detected --------- 2.04E-02? 
ZN-6S Not Detected --------- B.'7SE-02' "I/IC/q 
ZR-9S Not Detected --------- 4.32E-02 



~************************************************************************ 
~ Sandia National Laboratories * 
t Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
t 9 - 03 - 9 7 2 : 12 : 3 0 PM * 
:***************************************************~******i*************: 

t AnalY2ed bYc:;?:.. . 9 /7 1--7 . Reviewed by: tf/~(1f * 
t**************** *****'~*/'********************* **J***************** 
:ustomer : M.MITCHELL/D.BISWELL 6685/SMO 
:Ustomer Sample ID : 034048-003 
~ab Sample ID : 70153402 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
)etector Name 
3lapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
751. 000 gram 

9-02-97 10:0S:00 AM 
9-03-97 12:26:38 PM 

LAB04 
6000 / 6003 seconds - -_.. . _. 

:-_ ...... :.. ..• :.._ ...... ~ 

:omments: 
************************************************************************* 

Nuclide Activity 2-sigma MIlA 
Name (pei/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 2.26E+00 1.S8E+00 1.21E+00 
TE-234 2.44E+00 6.60E-01 4.13E-01 
RA-226 2.26E+00 S.45E-01 4.36E-01 
PB-214 7.84E-01 1.2SE-01 3.82E-02 
B1-214 7.08E-01 1.52E-01 3.S6E-02 

TE-232 S.62E-01 2.93E-01 1.20E-01 
RA-228 6.82E-01 5.77E-01 1.04E-01 
AC-22B S.S7E-01 1.6SE-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 
PB-212 6.09E-01 1.03E-01 3.41E-02 
B1-212 6.86E-01 4.27E-01 2.44E-01 
TL-208 5.1BE-01 1.11E- 01 5.67E-02 

U-235 1.29E-01 1. 55E-0l 1.93E-01 
TH-231 Not Detected --------- 8.66E+OO 
PA-231 Not Detected --------- 1.21E+00 
7.01-227 Not Detected --------- 2.93E-01 
RA-223 Not Detected --------- 1.45E-01 
RN-219 Not Detected ... ... ... ... ... ... ... ... ... 3.17E-01 
P3-211 Not Detected -------_ .. 7.32E-01 
TL-207 Not Detected --------- 1. 13E+01 

]l_~-241 Not Detected --------- 2.20E-Ol 
PU-239 Not Detected --------- 3.25E+02 
NP-237 Not Detected --------- 2.71E-Ol 
PA-233 Not Detected --------- 5.0SE-02 
TH-229 Not Detected --------- 1. 86E- 01 



[Summary Report] - Sample ID: : 701S3402 

Nuclide Activity 2-sigma' MDA 
Name (pCi/gram) Error (pCi/gram) 

------- --- ... ------ ---------- ----------
AG-108m Not Detected --------- 3.33E-02 
AG-llOrn Not Detected --------- 3.16E-02 
BA-133 Not Detected --------- 6.32E-02 ~ BE-7 Not Detected --------- 2.20E-01 
EI-207 Not Detected 2.36E-02 ---- ... ----

6 .2SE-01 ",~j{'~~ _ lj 11ft 7 CD-109 1.3i!EI99 :.S9E ". 
~-

CO-llS Not Detected -------- ... 7.S3E-02 . 
CE·139 Not Detected --------- 2.40E-02 
CE-141 Not Detected --------- 4.22E-02 
CE-144 Not Detected --------- 1. 81E-01 
CO-S6 Not Detected --------- 2.S0E-02 
CO-57 Not Detected --------- 2.31E-02 
CO-58 Not Detected --------- 2.40E-02 
CO-60 Not Detected --------- 2.73E-02 
CR-51 Not Detected --------- 2.0SE-01 
CS-134 Not Detected --------- 4.46E-02 
CS-137 6.76E-02 2.19E-02 1. 66E-02 
EU-152 Not Detected --------- 6.96E-02 
EU-154 Not Detected --------- 1.S4E-01 
EU-1S5 Not Detected --------- 1. 07E-01 
FE-59 Not Detected --------- 5.6SE-02 
GD-153 Not Detected ... ... ... ... ... ... ... ... ... 8.21E-02 
EG-203 Not Detected ... ... ... ... ... ... ... ... ... 2.60E-02 
1-131 Not Detected ... ... ... ... ... ... .. ... ... 2.S8E-02 
IR-192 Not Detected --------- 2.39E-02 
K-40 1.06E+01 1.66E+00 2.06E·-01 
MN-S2 Not Detected --------- 2.98E-02 
MN-54 Not Detected --------- 1.40E-02 
MO-99 Not Detected --------- 2.S9E-01 
NA-22 Not Detected --------- 3.37E-02 
NA-24 Not Detected --------- 8.69E-02 
NB-95 Not Detected --------- 1. 66E-01 
NO-147 Not Detected --------- 1. 80E-01 
NI-57 Not Detected --------- 3.92E-02 
PB-210 Not Detected --------- 8.58E+00 
RU-103 Not Detected ... ... ... ... .. ... .. ... .. 2.49E-02 
RU-106 Not Detected ---- ... ---- 2.34E-01 
SB-122 Not Detected --------- 4.52E-02 
SB-124 Not Detected --------- 2.63E-02 
SB-125 Not Detected -------- .. 6.98E-02 
SN-1l3 Not Detected --------- 3.05E-02 
SR-85 Not Detected --------- 3.14E-02 
TA-182 Not Detected --------- 1.33E-01 
TA-183 Not Detected --------- 2.1SE-01 
TC-99rn Not Detected --------- 4.48E-01 
J:'L-201 Not Detected -... ... ... ... ... ... ... ... 1.3SE-01 
XE-133 Not Detected --------- 1.56E-01 
y- 88 Not Detected --------- 2.01E-02 
ZN-65 Not Detected --------- 9.09E-02 
ZR-95 Not Detected --------- 4.46E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-03-97 4:00:02 PM * 
:***************************************************~***,*************: 
* Analyzed bY:7jl. ~~/7? . Reviewed by: q(11~ * 
***************** *****t:************************* ******************** 
Customer : M.MITCHELL/D.EISWELL 6685/SMO 
CUstomer Sample ID : 034049-003 
Lab Sample ID 70153403 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
739.000 gram 

9-02-97 10:20:00 AM 
9-03-97 2:09:42 PM 

LAE04 
6000 / 6009 seconds 

--.,,-~ . -.. " ...... - -

Comments: 
************************************************************************* 

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 5.79E+00 3.65E+00 9.32E-01 
PB-214 7.93E-01 1.44E-01 7.67E-02 
EI-214 7.00E-01 1.32E-01 6.17E-02 

TH·232 6.03E-01 6.50E-01 2.97E-01 
RA-22B 6.29E-01 2.66E-01 1. S2E-01 
AC-228 Not Detected --------- 1. 81E-Ol 
TH-228 Not Detected --------- 1.37E+00 
RA-224 5.53E-Ol 2.1SE-Ol 7.17E-02 
PB·212 6.0SE-Ol 1.14E-Ol 7.17E-02 
EI·212 9.1SE-0l 6.00E-01 4.27E-01 
TL-20B S.29E-01 1. 66E-01 1.07E-Ol 

U-235 1. 07E+00 2.74E-Ol 3.00E-Ol 
TH-231 Not Detected --------- 2.91E+01 
PA·231 Not Detected --------- 2.63E+00 
TH-227 Not Detected . ...................... 4.46E-Ol 
RA-223 Not Detected --------- 4.88E-01 
;m-2l9 Not Detected .. .. .. .. .. .. .. .. .. 6.HE-Ol 

~/1J PB-21l Not Detected --------- 1.38E+00 ~-;;:;rJ 
TL-207 :.69E;0: --: • :::: ~ : G 9.86E+00)lr; ~. 

JIM· 241 Not Detected --------- 6.44E-01 
PU-239 Not Detected --------- 7.B5E+02 
NP-237 Not Detected --------- 8.55E-01 
PA-233 Not Detected --------- 1.09E-01 
TH-229 Not Detected --------- 7.74E-01 



[Summary Report] - Sample ID: 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

70153403 

MDA 
(pCi/gram) 

AG-10Sm Not Detected --------- 5.l5E-02 
AG-llOm Not Detected --------- 4.92E-02 
BA-133 Not Detected --------- S.71E-02 

~~:~07~ _____ N_o_t-=~~~~~AteE&ct_e~:g~ ___ -~~~~~5~:~=~-~:~: _________ ~:~~~:g~/j~ ~~ 
CD-109 Not Detected --------- 2.S3E+OO 
CD-115 Not Detected --------- 1.35E-Ol "--.-.:., 
CE-139 Not Detected --------- 5.91E-02 
CE-14l Not Detected --------- 1.07E-Ol 
CE-144 Not Detected --------- 4.43E-Ol 
CO-56 Not Detected --------- 4.0SE-02 
CO-57 Not Detected --------- 5.79E-02 
CO-5S Not Detected --------- 4.30E-02 
CO-60 Not Detected --------- 3.05E-02 
CR-5l Not Detected --------- 4.34E-Ol 
CS-134 Not Detected --------- S.74E-02 
CS-137 7.61E-02 3.80E-02 3.l3E-02 
EU-152 Not Detected --------- 1.74E-Ol 
EU-154 Not Detected --------- 2.37E-Ol 
EU-155 Not Detected --------- 3.21E-Ol 
FE-59 Not Detected --------- 6.61E-02 
GD-153 Not Detected --------- 3.66E-Ol 
EG-203 Not Detected --------- 5.43E-02 
I-13l Not Detected --------- S.47E-02 
IR-192 Not Detected --------- 5.0SE~02 
K-40 l.02E+Ol 1.64E+OO 2.27E-Ol 
~~-52 Not Detected --------- 3.73E-02 
MN-54 Not Detected --------- 4.32E-02 
MO-99 Not Detected --------- 5.S9E-Ol 
NA-22 Not Detected --------- 3.61E-02 
NA-24 Not Detected --------- 1.OSE-Ol 
N~-95 Not Detected --------- 2.56E-Ol 
N='-147 Not Detected --------- 3.50E-Ol _11rT'-r1J 
NI-57 i.::E :: :.::= :: 4.27E-02y..;;r...v.v1.e.vI(4f 
P:-2l0 Not Detected --------- 2.35E+Ol 
RU-103 Not Detected --------- 4.S0E-02 
RU-106 Not Detected --------- 4.l4E-Ol 
SE-122 Not Detected --------- S.44E-02 
SE-124 Not Detected --------- 4.39E-02 
S3-l25 Not Detected --------- 1.37E-Ol 
S~-113 Not Detected --------- 6.21E-02 
SR-85 Not Detected --------- 4.95E-02 
~A-182 Not Detected --------- 1.39E-Ol 
TA-183 Not Detected --------- 6.27E-Ol 
7C-99m Not Detected --------- 1.31E+00 
TL-20l Not Detected --------- 4.llE-Ol 
XE-133 Not Detected --------- 4.73E-Ol 
Y-88 Not Detected --------- 3.39E-02 
ZN-65 Not Detected --------- 9.27E-02 
ZR-95 Not Detected --------- S.43E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [BBl Laboratory) * 
9-03-97 5:39:24 PM * 

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

Analyzed by: 9:. 9 J"1 /17 Reviewed by: ~alq(~;V : 
******** ********* ******/..4;1*'****,********* ***** 'III~ **l ************** 
'ustomer : M.MITCHELL/D.EISWELL 66B5 SMO 
'ustomer Sample ID 034050-003 
,ab Sample ID 70153404 

ample Description 
ample Quantity 
ample Date/Time 
.cquire Start Date/Time 
etector Name 
:lapsed Live/Real Time 

SOIL MARINELLI SAMPLE 
873.000 gram 

9-02-97 10:30:00 AM 
9-03-97 3:51:13 PM 

LAE04 
6000 / 6003 seconds 

.--.~-:.. ...... _ ...... -

:omments: 
************************************************************************ 

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 4.09E-01 
RA-226 1. 01E+00 6.20E-01 4.44E-Ol 
P3-214 7.B7E-01 1.14E-01 3.S2E-02 
EI-214 7.36E-01 1. 25E-Ol 3.32E-02 

TH-232 6.0SE-Ol 2.97E-Ol 1.25E'-Ol 
R.r;,- 22 B S.S9E-Ol 1.91E-01 1.1SE-Ol 
AC-22B 5.93E-01 1.4BE-01 6.53E-02 
TH-228 6.25E-01 1. 86E- 01 3.62E-Ol 
RA-224 5.89E-01 3.40E-01 6.7lE-02 
PB-212 6.0SE-01 1. 04E-01 3.26E-02 
3I-212 6.77E-01 3.75E-01 2.27E-Ol 
TL-20B 5.34E-Ol 1.05E-Ol S.OOE-02 

U-235 7.64E-02 6.77E-02 1.03E-Ol 
TIi-231 Not Detected --------- S.SSE+OO 
PA-231 Not Detected ----- .. -_ ... 1.lSE+OO 
TH-227 Not Detected ----- ... --- 2.70E-01 
~r;,-223 Not Detected - .. ------- 1.46E-01 
RN-219 Not Detected - ... ------- 2.97E-01 
PB-211 Not Detected ----- .. --- 6.7SE-Ol 
:-L-207 Not Detected --------- 1.OlE+Ol 

.lU1-241 Not Detected ... .. ... ... .. .. .. .. .. 2.13E-Ol AJf,7 PU-239 Not Detected - ... ------- 3.11E+02 ,p~~~ NP-237 ~ .. 3SE "'. :.2.3: "'- 1. S 4E - 0 ul:-=:1 ? ~- ~-

PA-233 Not Detected --------- 4.61E-02 
TH-229 Not Detected - ... ------- 1.80E-01 



[Summary Report} - Sample ID: - : 70153404 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Bm Not Detected --------- 3.09E-02 
AG-110m Not Detected -------,-- 3.09E-02 
BA-133 Not Detected --------- 5.B7E-02 
BE-7 Not Detected --------- 2.04E-Ol 
BI-207 Not Detected --------- 2.l9E-02 
CD-109 Not Detected --------- 6.23E-Ol 
CD-l1S Not Detected --------- 7.64E-02 
CE-139 Not Detected --------- 2.27E-02 
CE-14l Not Detected --------- 4.01E-02 
CE-144 Not Detected --------- 1.69E-Ol 
CO-56 Not Detected --------- 2.39E-02 
CO-57 Not Detected --------- 2.1BE-02 
CO-58 Not Detected --------- 2.37E-02 
CO-60 Not Detected --------- 2.61E-02 
CR-Sl Not Detected --------- 1.92E-Ol 
CS-134 Not Detected --------- 4.l2E-02 
CS-137 8.54E-02 2.35E-02 1.7BE-02 
~U-1S2 Not Detected --------- 6.57E-02 
2U-1S4 Not Detected --------- 1.43E-01 
~U-1SS Not Detected --------- 1.00E-Ol 
FE-59 Not Detected --------- S.23E-02 
GD-153 Not Detected --------- 8.00E-02 
~G-203 Not Detected --------- 2.50E-02 
I-13l Not Detected --------- 2.S5E-02 
IR-192 Not Detected --------- 2.22E-02 
K-40 1.l0E+01 1.67E+OO 1.94E~Ol 
MN-52 Not Detected --------- 2.77E-02 
MN-54 Not Detected --------- 2.50E-02 
~O-99 Not Detected --------- 2.46E-Ol 
XA-22 Not Detected - - - - - - - - - 2. B8E-02 
~A-24 Not Detected --------- B.9SE-02 
~~-9S Not Detected --------- 1.S7E-Ol 

--.. _.;" . -.' ~~-.'. -

~u-147 Not Detected --------- 1.64E-Ol n~ ~J 
NI-57---------&e~.6~e~E~e~:~--~:~.:"eH:~G~:----------3.7SE-02~~~~uYf~ 
?3-2l0 Not Detected --------- B.35E+OO 
~U-103 Not Detected --------- 2.24E-02 
~U-106 Not Detected --------- 2.20E-01 
S3-l22 Not Detected --------- 4.01E-02 
S3-124 Not Detected --------- 2.36E-02 
S3-l25 Not Detected --------- 6.64E-02 
SN-113 Not Detected --------- 2.90E-02 
SR-85 Not Detected --------- 2.82E-02 
~A-1B2 Not Detected --------- 1.18E-Ol 
~A-183 Not Detecteq --------- 2.11E-Ol 
?C-99m Not Detected --------- 6.06E-Ol 
7L-20l Not Detected --------- 1.34E-Ol 
XE-133 Not Detected --------- 1.S6E-01 
y-aa Not Detected --------- 2.00E-02 
ZN-65 Not Detected --------- B.17E-02 
ZR-9S Not Detected --------- 4.25E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-03-97 7:22:03 PM * 

. Analyz.sd by: >.'" I" J, 7 Reviewed by: QlqfJl * 
***************************~****t*************: 

***************** ********,,1;******************** * JI**************** 
~ustomer 
:ustomer Sample 
Jab Sample ID 

: M.MITCHELL/D.BISWELL 668S/ MO 
0340S1-003 

:ample Description 
:amole Quantity 
;ample Date/Time 
.cquire Start Date/Time 
letector Name 
:lapsed Live/Real Time 

701S340S 

SOIL MARINELLI SAMPLE 
746.000 gram 

9-02-97 10:40:00 AM 
9-03-97 S:33:48 PM 

LAB04 
6000 / 6003 seconds 

:omments: 
.************************************************************************ 

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
EI-214 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

Not Detected --------- 1.77E+00 
1.39E+00 3.86E-01 4.26E-Ol 
2.03E+00 S.04E-01 4.S0E-Ol 
7.9SE-Ol 1.28E-Ol 3.83E-02 
7.3SE-Ol 1.39E-01 3.9SE-02 

TH-232 7. 73E-Ol 3. 73E-Ol 1.24E·-01 
RA-228 7.73E-01 2.99E-01 1.29E-Ol 
AC-228 7.72E-Ol 1.71E-Ol 6.69E-02 
TH-228 7.30E-Ol 1.70E-01 4.67E-Ol 
RA-224 7.82E-Ol 2.71E-Ol 6.87E-02 
PB-212 7.60E-Ol 1.2SE-01 3.S1E-02 
BI-212 6.88E-Ol 6.1SE-01 2.48E-Ol 
TL-208 6.67E-Ol 1.30E-Ol S.29E-02 

U -235 -----::::-:.-€S-=-:::--:::-:::~-...;:~ . .;;: -:;:.:, ::--e:-:.-: ----1. 9 SE - 0 D,..;;:1 lJA 
TH-231 7 .. :1: :: _.:7:.:: 8.82E+OO) 
PA-231 Not Detected --------- 1.2SE+OO 
TH-227 Not Detected --------- 3.13E-Ol 
RA-223 Not Detected --------- 1.47E-01 
RN-219 Not Detected --------- 3.30E-Ol 
PB-211 Not Detected --------- 7.SSE-01 
TL-207 Not Detected --------- 1.16E+01 

Jl.M- 241 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.16E-01 
3.32E+02 
2.80E-01 
S.14E-02 
1. 90E-Ol 



[summary Report] - Sample ID: : 70153405 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108mNot Detected --------- 3.45E-02 
AG-110m Not Detected --------- 3.16E-02 
BA-133 Not Detected --------- 6.42E-02 /1 
BE-7 Not Detected --------- 2.25E-01 
BI-207 Not Detected --------- 2.55E-02 j~~ 
gg: i~~'---N-o-t-3~"""~-T3~-6!.:;~ ... ~e-:de-o --_-::;...:-tl~.g.~e:...,_ :=-=:=-----t ~~t g~,.J~-~~ .. ~'f... 7/'1 In 
CE-139 Not Detected --------- 2.44E-02 . 
CE-141 Not Detected --------- 4.28E-02 
CE-144 Not Detected --------- 1.81E-01 
CO-56 Not Detected --------- 2.60E-02 
CO-57 Not Detected --------- 2.35E-02 
CO-58 Not Detected --------- 2.63E-02 
CO-60 Not Detected --------- 2.70E-02 
CR-51 Not Detected --------- 2.07E-01 
CS-134 Not Detected --------- 4.59E-02 
CS-137 4.26E-02 1.96E-02 1.78E-02 
EU-152 Not Detected --------- 7.06E-02 
EU-154 Not Detected --------- 1.60E-01 
EU-155 Not Detected --------- 1.09E-01 
FE-59 Not Detected --------- 6.18E-02 
GD-153 Not Detected --------- 8.30E-02 
EG-203 Not Detected --------- 2.66E-02 
I-131 Not Detected --------- 2.74E-02 
IR-192 Not Detected --------- 2.43E-02 
K-40 1.20E+01 1.86E+00 1.95E~01 
MN-52 Not Detected --------- 2.93E-02 
MN-54 Not Detected --------- 2.89E-02 
MO-99 Not Detected --------- 2.74E-01 
NA-22 Not Detected --------- 3.13E-02 
NA-24 Not Detected --------- 1.08E-01 
N3-95 Not Detected --------- 1.84E-01 
NO-147 Not Detected --------- 1.89E-01 
NI-57 Not Detected --------- 7.19E-02 
PB-210 Not Detected --------- 8.87E+00 
RU-103 Not Detected --------- 2.52E-02 
RU-106 Not Detected --------- 2.50E-01 
SB-122 Not Detected--------- 4.79E-02 
S3-124 Not Detected --------- 2.65E-02 
SB-125 Not Detected --------- 7.04E-02 
SN-113 Not Detected --------- 3.22E-02 
SR-85 Not Detected --------- 3.27E-02 
TA-182 Not Detected --------- 1.34E-01 
TA-183 Not Detected --------- 2.17E-01 
TC-99m Not Detected --------- 7.76E-01 
TL-201 Not Detected --------- 1.44E-01 
XE-133 Not Detected --------- 1.72E-01 
Y-88 Not Detected --------- 2.34E-02 
ZN-65 Not Detected --------- 9.06E-02 
ZR-95 Not Detected --------- 4.78E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-04-97 8:54:44 AM * 
**************************************************~**** ****.************** 

: Analyzed by: r:.. j Ii l<f 7 Reviewed by: " ,,/q(rr : 
****************** *******/**~~***************** **~~*************** 
Customer : M.MITCHELL/D.EISWELL (668 /SMO) 
Customer Sample : 034052-003 
Lab Sample ID 70153406 

Sample Description 
Sample Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
853.000 

9-02-97 
9-04-97 

LAB04 
6000 / 

SOIL SAMPLE 
gram 

10:50:00 AM 
7:10:22 AM 

6003 seconds 

.--... -~ .......... ".-

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pei/gram) 

------- ---------- .. - .. .. ... .. .. .. .. .. ----------
U-238 1.45E+00 8.31E-01 1.10E+00 
TH-234 1. 31E+00 3.86E-01 3.82E-01 
RA-226 1. 74E+OO 4.4EE-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 2.8SE-01 1. 05E"-Ol 
RA-228 6.22E-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 3.67E-01 
RA-224 7.05E-01 2.1SE-01 5.99E-02 
PB-212 6.22E-01 1.02E-01 3.J.8E-02 
EI-212 7.02E-01 3.30E-01 2.32E-0J. 
TL-208 6.14E-0J. 1.1EE-01 5.15E-02 

U-235 Not Detected --------- 1. 81E-01 
TE-231 Not Detected --------- 8.20E+OO 
PA-231 Not Detected --------- 1.18E+OO 
TH-227 Not Detected ----- ... --- 2.74E-01 
RA-223 Not Detected --------- 1.43E-OJ. 
RN-219 Not Detected --------- 2.91E-01 
PE-211 Not Detected --------- 6.72E-01 
TL-207 Not Detected --------- 1. 06E+OJ. 

lLfvI-241 Not Detected --------- 2.02E-01 
PU-239 Not Detected --------- 3.11E+02 
NP-237 Not Detected --------- 2.56E-01 
PA-233 Not Detected --------- 4.94E-02 
TH-229 Not Detected --------- 1. 77E-01 



[summary Report] - Sample ID: 70153406 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------ .. .. _ ... ------- ---------- ----------
AG-108~ Not Detected --------- 3.06E-02 
AG-110m Not Detected ... -------- 3.51E-02 
BA-133 Not Detected --------- 5.99E-02 
BE-7 Not Detected --------- 2.06E-01 
BI-207 Not Detected --------- 2.30E-02 
CD-109 1.6SEIOe .II .... :::I::! ~. 5.6BE-01 .... J __ 0_ 

~--..... -- . -.. " ." .. '" ~ CD-115 Not Detected --------- 9.31E-02 
CE-139 Not Detected --------- 2.25E-02 
CE-141 Not Detected --------- 4.11E-02 
CE-144 Not Detected ------- ...... 1. 70E-01 
CO-56 Not Detected ... -------- 2.39E-02 
CO-57 Not Detected ... -------- 2.20E-02 
CO-5B ... Not Detected -------- .. 2.33E-02 
CO-60 Not Detected .. ------_ .. 2.73E-02 
CR-51 Not Detected --------- 1.99E-01 
CS-134 Not Detected --------- 4.24E-02 
CS-137 1.33E-01 3.0BE-02 1. 6BE-02 
EU-152 Not Detected --------- 6.59E-02 
EU-154 Not Detected ... ---- .. --- 1.41E-01 
EU-155 Not Detected --------- 9.82E-02 
FE-59 Not Detected -------- ... 5.64E-02 
GD-153 Not Detected ... -------- 7.66E-02 
HG-203 Not Detected --------- 2.53E-02 
1-131 Not Detected --------- 2.62E-02 
1R-192 Not Detected ... ---_ ... --- 2. 33E.- 02 
K-40 1.14E+01 1.76E+OO 2.06E-01 
MN-52 Not Detected --------- 2.B7E-02 
MN-54 Not Detected --------- 2.59E-02 
MO-99 Not Detected --------- 2.91E-01 
NA-22 Not Detected -------- .. 3.00E-02 
NA-24 Not Detected ... -_ .. _---- 1.92E-01 
N3-95 Not Detected --------- 1. 80E-01 
ND-147 Not Detecced --------- 1.75E-01 
N1-57 Not Detected --------- 9.77E-02 
PB-210 Not Detected -- .. _---- ... B.27E+OO 
RU-103 Not Detected .. ---- ... --- 2.43E-02 
RU-106 Not Detected -- ... _----- 2.24E-01 
53-122 Not Detected ... ---- .. --- 4.99E-02 
53-124 Not Detected --------- 2.49E-02 
53-125 Not Detected ... -------- 6.95E-02 
SN-113 Not Detected ... -------- 2.97E-02 
SR-85 Not Detected --------- 3.00E-02 
TA-182 Not Detected ... -------- 1.24E-01 
TA-183 Not Detected .. -------- 2.20E-01 
TC-99m Not Detected --------- 3.35E+OO 
TL-201 Not Detected --------- 1.50E-01 
XE-133 Not Detected --------- 1. BBE- 01 
Y-B8 Not Detected --------- 2.16E-02 
ZN-65 Not Detected --------- 8.37E-02 
ZR-95 Not Detected --------- 4.36E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-04-97 9:09:00 AM * 
****************************************************i* ****************** 

***************** *****,'~*';********************* ******************** 
: Analyzed by: ?- ~ Ii /17 . Reviewed by: 1(t/hr : 
:ustomer : M.MITCHELL/D.BISWELL (6685/SMO) 
:ustomer Sample D : LAB CONTROL SAMPLE USING CG134 
Lab Sample ID : 70153407 

Sample Description 
sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
~etector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1:000 Each -

11-01-90 12:00:00 PM 
9-04-97 8:55:58 AM 

LAB 04 
600 / 606 seconds 

•• __ • __ 0' •••• " ._ •••• _ 

:omments: 
************************************************************************* 

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 
3I-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 
TE-228 Not Detected --------- 7.92E+04 
RA-224 Not Detected --------- 3.09E+03 
?B-212 Not Detected ------ ... - ... 5.50E+03 
BI-212 Not Detected --------- 4.91E+04 
TL-208 Not Detected ... -- ... ----- 1.05E+04 

U-235 Not Detected --------- 1. 46E+03 
TH-231 Not Detected --------- 5.41E+04 
?A-231 Not Detected --------- 1. 35E+04 
:':1-227 Not Detected ... -------- 2.22E+03 
RA-223 Not Detected ... - ... _-- ... -- 1. 00E+26 
:L~-219 Not Detected --------- 5.33E+03 
:::3-211 Not Detected ------ ... -- 1.21E+04 
TL-207 4.69E+04 4.68E+04 8.65E+04 

A_l'.!-241 8.57E+04 1.43E+04 1. 42E+03 
:::U-239 Not Detected --------- 2.38E+06 
XP-237 Not Detected --------- 1.71E+03 
?l,- 23 3 Not Detected· --------- 5.98E+02 
TE-229 Not Detected --------- 1.34E+03 



[summary Report] - Sample ID: : 70153407 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each) Error (pCi/Each) 

.------ ---------- - .. -------- ----------
AG-10Sro Not Detected --------- 3.1SE+02 
AG-110m Not Detected --------- 1.63E+06 
BA-133 Not Detected --------- 6.S3E+02 
BE-7 Not Detected --------- 4.34E+17 
BI-207 Not Detected --------- 3.16E+02 
CD-109 3.29E+OS 2.S4E+OS 1. S3E+05 

~ CD-llS Not Detected 1.00E+26 . '.- " ... - ..... -' .. .. ---------
CE-139 Not Detected --------- S.6SE+07 
CE-141 Not Detected --------- 1.00E+26 
CE-144 Not Detected --------- S.9SE+OS 
CO-56 Not Detected --------- 1.97E+12 
CO-57 Not Detected --------- 1.02E+OS 
CO-58 Not Detected --------- 1.39E+13 
CO-60 S.07E+04 1.09E+04 3.94E+02 
CR-51 Not Detected --------- 1.00E+26 
CS-134 Not Detected -------- .. 2.78E+03 
CS-137 7.26E+04 1.02E+04 2.66E+02 
EU-152 Not Detected --------- 7.4SE+02 
EU-154 Not Detected --------- 2.44E+03 
EU-15S Not Detected --------- 2.12E+03 
FE-59 Not Detected -_ ... ------ 6.16E+19 
GD-153 Not Detected --------- 7.00E+05 
HG-203 Not Detected --------- 3.7SE+18 
I-131 Not Detected --------- 1. OOE+26 
IR-192 Not Detected --------- 4.30E+12 
K-40 Not Detected - .... - .. _--- 1.49E+03 
MN-S2 Not Detected --------- 1.OOE+26 
MN-54 Not Detected --------- 8.51E+04 
MO-99 Not Detected --------- 1. OOE+26 
NA-22 Not Detected --------- 1.21E+03 
NA-24 Not Detected --------- 1.00E+26 
NB-95 Not Detected --------- 1. OOE+26 
ND-147 Not Detected --------- 1.OOE+26 
NI-57 Not Detected - .... - ..... __ .. 1. OOE+26 
P3-210 Not Detected --------- 8.23E+04 
RU-103 Not Detected --------- 5.0SE+21 
RU-106 Not Detected --_ ...... _--- 3.12E+OS 
83-122 Not Detected --------- 1.00E+26 
53-124 Not Detected --------- S.S9E+14 
83-125 Not Detected --------- S.83E+03 
8i-J-1l3 Not Detected --------- 1. 4SE+09 
8R-8S Not Detected -- .. ------ 1.37E+14 
TA-182 Not Detected --------- 3.90E+09 
TA-183 Not Detected --------- 1.00E+26 
TC-99m Not Detected --------- 1.00E+26 
TL-201 Not Detected --------- 1.OOE+26 
XE-133 Not Detected --------- 1.OOE+26 
Y-88 Not Detected --------- 1.99E+09 
ZN-65 Not Detected --------- 1.OlE+06 
ZR-9S Not Detected --------- 2.98E+14 



Sandia National Laboratories 
Albuquerque, New Mexico 87185-0854 

Date: August 21, 1997 

To: v"nom it May Concern 

PI'-
From: D. L. McLaughlin, MS-085~ (7578) 

Subject: Samples 06895 to release samples on COC 06885 to LV AS. 

Per the license agreement of Las Vegas Analytical Services (Fonnerly Lockheed 
:\naly1ical Services) and the State of Nevada, License Number 03- I I -0169-03, the 
aforementioned samples on COC 06885 which are represented by the sample splits on 
COC 06895 may be sent to Las Vegas Analytical Services \\ithout violating their license 
agreements. 

If you have any questions, ple:lse contact me at 844-0941. 

DLM:7578:dlm 

Copy to SMO data pack 
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RAl)lUI.OGllAI. :mnn:v FOIlM Sliney Number. 8.9704471 
PallC ---1- ,,( ....3 __ 

I."':.'ili. ER120 .--- "L~j;ill"i; MITCrlHU6564 t~ OBI997--
T
\":;'I'-'"=nr:-_-_-~-1-5-0-0-.~~-.--J1in'liOft· NA ---

It".,,., .. , 1 F.WI' /I ?urpDIII ItPIiU 
R€-97-0043 Nit. RELEASE OF SAMPLES TO SMO___ NA __ _ 

Inollvlnen' lAd ''Idoc Typo: and Sc.ial N ,noh.. ~ :'>,"vc,'cy:::<riJ.o:-:'J"'p"" •• -:".r.-"I""N"".-::.-c----.------1.--.:----,..-,,,--.-------/ 

ASP1-~I0260-2883 I --- ___ K_M_B_A_B_I_LO_N ___ I. __ ----'l-JJl.C<I---I-I-YY'-'= 

t------ .. ----·---'-1----'---
--L----------------,---.~~~~~~~~ITo.- I 

8!;·I·I\.(l"'M~1'" CCoIiTAIY1NA'lION hl..PI IA CONTAMINA nON 'lAlli' lION SlJkvn~ 
r.'Mm,hllllalt A'*Ioo.. eVe. 0 Nn ("o"~I"1l nat. AII •••• d iii Ycr a Net 

" .te.r. Description %F.1f 20 1l""IPlc nu 
-of.. _..!!~----m 

<pm cpro 100 em! (I) T/RIF 
1,2 Sample #133667 - --80lAD NO T 

%FJT 0 Il!nlopc NA 
- --akS- __ . !!l!!!L_ 

c~rn <Pili 100 cm'(I) 
(21 

1'IK1r 

E·kg. ~ 

,."n.~ .. (J. rw...-

I 3.4 - Sarrple 1#33668 _ 80-,-11i OO_NO T I I I . I I 
I 5,6 Sample 1133669 ao Be NO T 

I 7.R SampleN33670 =$.0 86 NO T ==-- -----1-= 
Y,IO Samllltlll33671 80 80 NO T 

---1----- ---t------I---I 

11,12 • Sample #133672 811 811 NC T 

: :~:: == -: : :; I I I I 13 
U,18 Sanplcll33675 80 __ .~O ND T-

19,20 Samplo '33676 00 80 NO T 

21.22 Sample 133677 80 8f) NO T 

23-26 SHmple i33678 _ 80 I 80 I~ 
'1.7 Sample ;'133679 80 ---00-1 ND -~==l==t I I I I T 

1-----1-----------------1----1----11---1 .. -1-. - 1-·,------1 

}.In" (I): Ir..ei od .. " ',,"-jjlll Un'.,U>lIJiir.pn!'i!""_IC. o •• "~IL:i." \~.:....!:!~ (2': -r .... Ilten ....... I .. iJ·"t.l:- NOiCQj; "icf~.1: I)·!"' •• >f .. ~ .. ,~nii,:: ... ::,;:o::l.::::c:.:!.. n=.r:.JJI~);.... ____________ ----, __ ----, __ _ 

Re ... oo: The samples ",ere contninerized in plastic morinellies or in gl055 jors. They wos a direct frisk token on each OTle contoin n9 II·.I!: sample.. The 
smmrs showed thrre 10 not be ony detectable ccntntninot!on. ____ .. __ .. ' 

I Kc,"ic''',cd b.. ___ .. ~ __ 

I-- RI'04S.04.c __ l>t4 

.. (~: 
r 
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" P"'~oI...l 
SUMIJ No. '" -: q 4- - a '-'11 

~ 

Radiation ProtectIon S.mp', Diagnostics (1578) TA-III",2f Alpha elllcllncy laC tlla: pu238IIb I 

Smear AnalysIs ~ EIIIcIonr.y: .0. I .. ", I 

0aIr. 8/2fJI91 Alpha ... IM" ,""Uon lew! (OPM): 20.00 .... p'- III Delli C ..... I .. k: 10.10'" 

Cold ... Unll.ld: I l:>tlUI S67045184) Bela.,MI,IICUurIIew.1 (OPM): 1000.00 lilt .... DICIIg_nd (O"M): 0. .. 

Oat. lie naf1ll!: C:IUIXl.IUNITII13510002.XLO Clffarly IeYIII for MDA and fIIIg.: 95.00% AI".. Cllffadlan Fadar. '.DUD 
BlII:~ Ended: 8111197 18211 Jj~ Va. Setting: 1360 BelalllflC!o:y log lie: cIJ8ab 

Cros&lllllc CllTeCllm: AppHed geIa Elllcliney: 51.118'" 

ANAL YlEO BY REESE . t() /.ppllC8lloll Re./IaIon: 3 Ilia InID Alp,,- C ..... 1Jc: 1.36'5 

REVIEWED BY: ~l. (/ """'''-'lion VtnIIon: standud Beta BacIrG,...Jnd (CPM): 2.9 I 

a.rcIJ IJ: SAr.t~~ABILON BeI.Cahdlon Fadw: 1.000 j 

'.:, 

"'phi AdlIoIIJ_ BaIoiIActllllty CCU1l Alphl B_ TIme I 
10 OPM .. 11111' MDA OPal .. .... 11. MIlA T1me CPU CPM CoqJI: 

I 1.02 2.83 -eMOA 11.88 -3.E3 1._ cMOA 15.15 1.(10 0.60 -1.90 15:58 

2 1.85 2.63 "PADA 11.51 -5."11 101 eMIlA 15.65 UIO 0.80 -2.90 15;50 

3 -1.64 2.85 eMDA 12.01 0,21 3.21 <MOA 15.45 1.00 ~.40 0.10 10:00 

.. -1.01 2.57 eMDA 12.10 2.11 J.1t <MOA 15.M 1.00 -0.40 1.10 10:02 

5 -1.04 2.1l5 <MOA 12,)1 0.27 3.21 <MDA 15.45 1.00 ~.40 0.10 18:03 

8 1.117 2113 <MnA 1I.BI! -3.63 1.111 <MDA 15.65 UlO 0.60 -1.110 18:04 

7 -1.11 266 eMDA 12.31 3.08 ".111 eMDA 15.44 1.00 .0.«1 210 18:05 

a -UIO 2.64 <MOil. I t.IlO -UII 2.71 ·MO" 15.45 1.00 .0.40 .090 18:118 

9 4.02 3.13 cAL 12.42 5.39 4.5] <MOil. IS.<J3 I.DD 1.80 3.10 Ut.07 

10 1.58 2.&4 eMIlA 11M -1.79 2.71 <MilA 15.55 100 0.60 .(lGO 18:118 

11 -1.tI 268 -MOA 1'31 3.9ft 4H <MOil. IS.M 1.00 -0.40 210 18:10 

12 -I.OT 2.61 <MOA 12.16 2.\1 3.73 -MOl'. 10.44 1.00 -0.41: no 18:11 

13 -1.01 2.61 eMOA 12.18 2.11 3.73 <MOil. 15.44 1.00 .0.41: tlO 10:12 

14 -(1.97 2.83 cMOA 11.70 -3.43 US <MDA 15.45 1.00 -O.4Q -1.110 18:13 

15 -1.01 2.~ eMOA 12.18 2.il 3.78 <MO" 15.44 1.00 .o.4Q 1.10 18:14 

16 -0.97 2.113 cMO" It.10 -3.43 l.sa <MOA 15.45 I.DD .0.-40 -1.90 18:18 i 

1i -0.91 283 cMIlA 1170 -, "" I.W <MI)/\. 15.45 I.DD -0.40 -,.90 '":17 I 

IS -1.1" 2.611 <MilA 1246 5.81 4:8 <AL 15.44 1.00 .0.40 :110 18:1a I 

It 4.20 3.118 <AL 1168 -3114 1.00 <MOil. 1584 UIO 1.60 -t.GO 18:19 

20 4.13 3.7e <AL 1190 ~.I& 3.31 "MDA 1584 1.00 !.1M 010 18:20 

21 -1.14 2.66 <MO" 12.«1 5.11 4.!iII <AL ".44 1.00 ~.-40 3.10 10:21 

22 -1.110 28C <MOA 11.86 -1.58 2.71 <MOA 15.45 1.00 ~.-40 .0.00 18:22 
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~ 

Radlllflan Prot.crJon Sampl. Dillflnoslics (1UB} TA'(II " • .u 
SmNr AnalysIs 

on: amlD7 A'~ activity acllan lwei ([)PM): 20.00 

coun'q Unit III; 1 ISH ... SIIl45e<4) B ..... dMly .,.Ion IweII[)PM): t 000.110 
DatI n. OIIIlIII: C:\LBXl.\I.tIITI \1351fI[)2.XlD CertaInly I ....... for MDA .nd flag.: 95.110'" 
BIIII:~ E ...... : 8Il!197 1«t28 HIGh V_oe Salllno: 1380 

CIlI8II.I. CarrecUcl1: A,.. ... 

ANAlYZE)BYREE~ ) ApplIcation R..teIon: 3 

REVlEWBJ BY: tJ 1/7 Af'I'IICIf- \IaraIoq: standanl , 
IIlIfch '0; SAMPlES8I19 BABIlON 

AlpIIe Activity Bel. Activity 

10 OPM " naga UnA DPIA "" fte"e MM 

23 ,(JJJ7 2.83 <MDA 11.10 -3.-0 I.BI eMOA 15.-45 

2<4 ·1.00 2.64 cMOA 11.811 ·1.59 2.71 eMIlA '5.-45 

25 .1.00 2.M eMOA 11.811 ·1.59 2.71 <MOil. 15.45 

26 ,'.07 2.61 cMOA 12:8 2.11 3.76 .MIlA 15.44 

27 .1.18 2.71 -MOA 12.10 7.115 4.94 c:AL 15 . .0 

p"ll.3 a,3 . ---
survey flo. iP- 2 -1 - 0 't 1-J 

Alptl • ..mcIIIIey .... nlll: pu2388b 

A1p/M EfIIcIIncy: .cs.l<4~ 

AIPhato8all C-.bIIc: 10.lft 
~IpIa B.lclIIJRlIlIlCf (CPM): (1.4 

AlphaCorndInn Ftldrsr: 1.000 
Bala .1IIdr.noy ,,,,lie: c:r.se.b 

Bela Emcloncy. 54.111'" 

"""nlDAIpr. C .... IC 1.~ 

Bela Bac:lIaftuld (CPM): 2.9 
B ... ComdIon FIdIIr: 1.000 

cau'" AlphII I11III "fir-

nme CPU CPU Camp. 

'.00 -0.40 .1.90 18:2<4 

1.00 .Q.40 -0.90 18:25 

1.00 -0.«1 -0.90 18:28 

1.00 -0.«1 1.10 16:27 

1.00 -OAO "IJO 18:211 
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Rndiation Protection Sample Diagnostics 

Customer: At :/~ It,.-~ 

Organization: ifCUl',( .... f ...... 5''--___ _ 

Project Location: 

Phone: 

Date Results Needed: 

Suspect Isolopes: 

Case Number. 

~ilIIlPIU Alli.llytilti l(uquUtil 1-01111 

Page -.l.-of -1-

~
7nd t?,,,-' Daled' ~ h2~ '1'7 

- I· l~ Dale ~.I,1£!-}c,') Received by··· 
Dale 8i?1{17 Received bY~~l e Date U I ,. I I 

___ -'--_____ Dale Received by __ Date ____ _ 

r It I'SO·0602·0V 

\' 
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ANALYSIS REQUEST ANr r;HAIN OF CUSTODY , .. . " , " PAGE -'- P" -'-

C'-O'68Q a- . AR/COC- _. __ ... .. , ... . ".. ....... . 
... . . " : .~ " ' -~H ~' , /~ r . I" ';:"'~" ' ''~' : "., " .i.· ,,, Dept , No ,/MadStop:~¥5 __ ~_.L_.L_ Data~.ShfPped: "'11 "':,':.' " , 

~.' I . 'I .. , . V Jr , 
',ojectlTa.k Manager: -F.L:/.J.i.i.,. / /,'. 7,: ,~. "- / , .. 

Project Name: £./Ls':':/:, _/J . ..tl~ c ~'t' 
Record Center cOd.W~.t.J..4./"'£)A-r::. 

logbook ReI No: £..JX~Q..LL _' _ ____ , 

,Instructions/QC Requirements, 

• Ii IJ. / r: (:. Co 06' 'i' "I~' I' "/l'dil5 

·?tR./Cc.,c.ae8'9'1 I" lA::; 
. .... .. . .. " 

. ; .... 
, O'g, r~ ,.J.'·"'''- /ILY.'{ 7 / " OJ / 

JW'\I\l-.o . - : --,11-:- -·O;g . .2":'. .- ~ . !'! .-- -~'--r. . - r- ... 

•. ··W ___ ······6tio1.ntf_ -
Oro, " Dale .·, 

Oru . Date Time 

6. Relinquished bV Org . o~t.-'- n~-"~' --- . 
--'-'-' .'-._----... _----- ,-- ._-_ .. _-- ----_._---- ._- - - - -

O'g. Dare . Time .: . ... 
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Sal 1 National Laboratoric 
Radiation Protection Sample-Diagnostics 

Organization: '" ..oIit':...!lb~V:ILLL ___ _ 

Project Location: :: /.t. 8 tic,., (!JfI'dSt-te) 

Cilflr- -:z >:"Z,L 
~9ffi~3 
u~ 

Case Number: Yr;J.1 • .J.0U. Po 

L 

Hazards/Special Instructions: 

7~.'s 4-/75:$ llel~sT ()o~s 
c.u,'fI, "/fA/CoC O~fT?(I 

• iJ /use.- ;e"S h.. /l..w.e d.-Y'~ 
sc..r~l!. ... ·~~ ,5"a.. '-II#J.$ -for 

" ,,';'-5 s,--Ie.. J... ~6'R US H 
~J!I) ,<; f';f.()(i).J .• 

'."""UI( " Received by ----fA~ f) 
Date "2/to/S7 Received by ::s::iji¥U~\ ~ 

Relinquished 
Relinquished by .::.-=--#~~~ ____ _ 

Reilriquished by _"_,_------ Dale Received by 
Relinquished by ________ _ Date Received by __ " ______ _ 

' - : , . 

". 

Sample Analysis Requ' "t Form 
Page -L-.Jf ~ 

Date I \" )' l 
oale _____ _ 

Dale _____ _ 
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U/U~/91 12: 16 .:a505844312L ~LS~ -+-+-+ SMO SHIPPING ~004/0U 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
*~. 9-09-97 4:17:28 PM * 
* ,********************************************************************* 

: Analyzed by: 7- ~ i.,. If 7' Reviewed by:VrUaj;D)ti,/ : 
***************** ******I**(*:******************~*'***************** 
customer : M.MITCHELL/C.C. (668S/IT) 
Customer Sample ID 034057-003 
Lab Sample ID 70157201 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
De{:,ector Name 
Elapsed Live/Real Time 

MARINELLI 
798.000 

9-08-97 
9-09-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:50:00 AM 
2:28:36 PM 

6003 seconds 

.. ~ .. " .... 

COIlUt1ents: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram) Error (pCi/gram) 

... _----- ------- ... _ . ... - .. --- ... _-- ----------
U-238 Not Detected .......................... 3.01E+00 
TH-234 S.2SE-01 S.48E-Ol 4.91E-01 
RA-226 . 1. 75E+00 5.3SE-Ol 4.84E-01 
PB-214 7.49E-01 3.77E-Ol 4.28E-02 
BI-214 6.48E-Ol 4.56E-Ol 4.11E-02 

-232 5.37E-Ol 2.S9E-01 1.33£-01 
1\A-228 7.10E-Ol 3.28E-Ol 1.34E-Ol 
AC-228 6.22E-01 1.S8E-01 7.4SE-02 
TH-228 6.67E-Ol 2.19E-01 4.36E-Ol 
RA-224 7.38E-01 2.27E-01 S.21E-02 
PB-212 6.01E-01 1.04E-01 3.78E-02 
BI-212 7.16E-Ol 3.S3E-01 2.63E-01 
TL-20S 5.S1E-Ol 3.23E-01 5.93E-02 

U-235 Not Detected -- ..... _-_ .. - 2.1SE-01 
TH-231 Not Detected -_ .. - ..... _ ..... 1.16E+01 
PA-231 Not Detected -_ ...... - ... --- 1.26E+OO 
TH-227 Not Detected ---- ......... -- 2.99E-01 
RA-223 Not Detected _ ....... _---- 1.93E-01 
RN-219 Not Detected ....................... 3.34E-01 
PB-211 Not Detected --- .... _--- 7.56E-01 
TL-207 Not Detected --- ............... 1.1SE+01 

AM-241 Not Detected --------- 4.31E-01 
PU-239 Not Detected ----- ...... -- 4.04E+02 
NP-237 Not Detected _ ... ------- 2.4SE-01 
PA-233 Not Detected --- ........ _-- 5.11E-02 
TH-229 Not Detected _____ e._ ... _ 2.21E-01 

: .. ' . ~ '~.' 



1<:/U9/91 12: 17 'l)'5058443128 SNL SMO .. ++ SMO SHIPPI:\G I4J 005/013 

[Summary Report] - sample ID: : 70157201 
.. -:lide Activity 

(pCi/gram) 
2-sigma 
Error 

------' .... --

MDA 
(pCi/gram) 

AG-10Bm Not Detected --------- 3.44E-02 
AG-1l0m Not Detected --------- 2.67E-02 
BA-133 Not Detected --------- 6.37E-02 
BE-7 Not Detected --------- 2.16E-Ol 
CD-109 Not Detected --------- S.43E-01 
CD-ll5 Not Detected --------- S.30E-02 
CE-159 Not Detected --------- 2.64E-02 
CE-14l Not Detected --------- 4.7BE-02 
CE-144 Not Detected --------- 2.21E-Ol 
CO-56 Not Detected --------- 2.26E-02 
CO-57 Not Detected --------- 2.71E-02 
CO-5S Not Detected -- - - - - - - - 2. 65E-02 
CO-60 Not Detected --------- 3.02E-02 
CR-5l Not Detected --------- 2.09E-01 
CS-134 Not Detected --------- 4.49E-02 
CS-137 Not Detected --------- 2.92E-02 
EU-152 Not Detected --------- S.14E-02 
EU-154 Not Detected --------- 1.S9E-01 
EU-155 Not Detected --------- 1.37E-Ol 
FE-59 Not Detected -.------- 6.l2E-02 
GD-153 Not Detected --------- 9_54E-02 
HG-203 Not Detected --------- 2 .. S4E-02 
I-131 Not Detected --------- 2.74E-02 
IR-192 Not Detected ----.---- 2.43E-02 
Tr-40 l.10E+Ol 1.70E+00 2.38E.-Ol 

f-52 Not Detected --------- 2.97E-02 
MN-54 Not Detected --------- 3.14E-02 
MO-99 Not Detected --------- 2.64E-01 
NA-22 Not Detected --------- 3.45E-02 
NA-24 Not Detected --------- 1 .. llE-Ol 
NB-95 Not Detected --------- 1.73E-Ol ~ 
ND-147 Not Detected --------- l.SOE-Ol -IJ; ~;J 
NI - 5 7 ----~9~. 1:::':':EHerz2~-"""'~ •. ~Si-66~E-e-: :=---- 3 . 9 5E - 02 ;/"A eh S(:./f V('. f,1,.!r

7 PB-210 Not Detected -------__ 3.11E+01 (1 
RU-103 Not Detected -------.. 2.S2E-02 
RU-106 Not Detected --------- 2.S4E-01 
SB-122 Not Detected --------- 4.72E-02 
SB-124 Not Detected --------- 2.74E-02 
SB-125 Not Detected --------- 7.1SE-02 
SN-113 Not Detected --------- 3.2SE-02 
SR-SS Not Detected --------- 3.38E-02 
TA-182 Not Detected --------- 1.27E-01 
TA-183 Not Detected --------- 4.32E-01 
TC-99m Not Detected --------- 7.03E-Ol 
TL-201 Not Detected --------- 2.1SE-Ol 
XE-133 Not Detected --------- 1.92E-Ol 
Y-8S Not Detected --------- 2.26E-02 
ZN-65 Not Detected --------- S.8SE-02 
ZR-9S Not Detected -------.- 4.9SE-02 

••• :; ••. <' 



"U"U"!l4431llS :iNL SMO ~~~ SMO SHIPPI~G 141 006/013 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-09-97 6:08:51 PM * 
* <********************************************************************* 

*. :.p ~A * * Analyzed by: .. ., , 7"-)' Reviewed by: k.M.A q L/ojq, * 
******************* ****~** **.*****************~** *************** 
Customer :. M.MITCHELL/C.C. (668S/IT) 
CUstomer Sample D : 034061-003 
Lab Sample ID 70157202 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
973.000 

9-08-97 
9-09-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:45:00 AM 
4:20:08 PM 

6002 seconds 

. '~'" -

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

---_ .. _- - ... _------- ----- .. ---- ----------
U-238 Not Detected .. _------- 2.32E+00 
TH·234 7.41E-Ol 2.92E-01 3.86E-01 
RA-226 1. 39E+00 5.30E-01 3.74E-Ol 
PB·214 6.00E-01 L02E-Ol 3.16E-02 
BI-214 5.80E-Ol L 47E-Ol 3.14E-02 

r-232 2.16E-Ol 1.48E-Ol 9.01E-02 
• ..A-228 2_38E-Ol L28E-Ol 8.38E-02 
AC-228 Not Detected .. _------- L llE-Ol 
TH-228 3.6SE-Ol 5.46E-Ol 3.32E-Ol 
RA-224 2.5SE-Ol 1.17E-Ol 4.34E-02 
PB-212 2.49E-Ol 2.62E-Ol 2.74E-02 
BI-212 Not Detected --------- 2.11E-Ol 
TL-208 2.14E-Ol 3.49E-Ol 4.14E-02 

U-235 Not Detected --_ ... --- .... 1.68E-Ol 
TH-231 Not Detected --_ .. _-_ .... 8.77E+00 
PA-231 Not Detected --------- 9.49E-Ol 
TH-227 Not Detected --------- 1.94E-Ol 
RA-223 Not Detected ------_ .. - 1.49E-Ol 
RN-219 Not Detected -- ... ------ 2.S6E-Ol 
PB-211 Not Detected _ .. _---- ..... S.77E-Ol 
TL-207 Not Detected ----_ .. _-- 8.60E+OO 

A.~-241 Not Detected --------- 3.24E-Ol 
PU-239 Not Detected --------- 3.0SE+02 
NP-237 Not Detected --------- L 84E-Ol 
PA-233 Not Detected .. _------- 4.13E-02 
TH-229 Not Detected --------- 1. 69E-Ol 



SNL SMO ~~~ SMO SHIPPI~G 

(Summary Report] - Sample ID: : 70157202 

N\1clide 
une 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Bm Not Detected --------- 2.41E-02 
AG-110rn Not Detected --------- 2.BBE-02 
BA-133 Not Detected --------- 5.04E-02 
BE-7 Not Detected --------- 1.76E-Ol 

~007/013 

CD-109 Not Detected --------- 6.24E-Ol A 
CD-1l5 Not Detected --------- 5.B6E-02 .-:- I ~/J. /:/ 
CE-139-----4i,...,..-ee-6Gi;E--e,933---G6:..,..9-9~lEM9:1-:3!----1.19E-02 1-'.:-1. (>{vf'· T!..ifI , 1 ,., 
CE-141 Not Detected --------- 3.74E-02 
CE-144 Not Detected --------- 1.72E-01 
CO-56 Not Detected --------- 1.G1E-02 
CO-57 Not Detected --------- 2.12E-02 
CO-58 Not Detected --------- 2.05E-02 
CO-GO Not Detected --------- 2.l1E-02 
CR-5l Not Detected --------- 1.60E-01 
CS-134 Not Detected --------- 3.71E-02 
CS-137 S.9BE-02 2.24E-02 1.44E-02 
EU-152 Not Detected --------- G.37E-02 
EU-154 Not Detected --------- 1.l1E-Ol 
EU-155 Not Detected --------- 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.l3E-02 
IR-192 Not Detected --------- 1.BBE-02 
K-40 5.0GE+OO B.42E-Ol 1.76&-01 
~-S2 Not Detected --------- 2.2BE-02 

-54 Not Detected --------- 2.26E-02 
MO-99 Not Detected --------- 2.06E-01 
NA-22 Not Detected --------- 2.39E-02 
NA-24 Not Detected --------- B.40E-02 

~:i~7 ~~g g~g~~~~~ ::::::::: ~:i~~:gi ~ ~ o-~ 
NI-S7 G.a: 92 7.7:3 e: 2.61E-02,41.";;-J!e/p.</''''~ 
PB-2l0 Not Detected --------- 2.43E+Ol ~/I 
RU-103 Not Detected --------- 1.B9E-02 7; j $"7 
RU-106 Not Detected --------- 1.90E-01 
SB-122 Not Detected --------- 3.25E-02 
SB-124 Not Detected --------- 2.1SE-02 
S8-125 Not Detected --------- 5.70E-02 
SN-113 Not Detected --------- 2.5BE-02 
SR-85 Not Detected --------- 2.41E-02 
TA-1B2 Not Detected --------- 1.03E-Ol 
TA-1B3 Not Detected --------- 3.27E-Ol 
TC-99m Not Detected --------- 5.95E-Ol 
TL-201 Not Detected --------- 1.64E-Ol 
XE-133 Not Detected --------- 1.4BE-01 
Y-8B Not Detected --------- 1.73E-02 
ZN-65 Not Detected --------- 7.1BE-02 
ZR-95 Not Detected --------- 3.49E-02 



SNL SMO ...... SMa SHIPPING ~0081013 

*********************************************~*************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-09-97 8:00:17 PM * 
i ~********************************************************************* 

: Anal;zed by: # /' If 17 ,)' Reviewed by: ~ '1 jlo 1a7 : 
***************** *****~~(;***************.****~~******\ ********* 
Customer : M.MITCHELL/C.C. (668S/IT) 
Customer Sample ID 034154-003 
Lab Sample ID 70157203 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
De"i:ector Name 
Elapsed Live/Real Time 

MARINELLI 
844.000 

9-08-97 
9-09-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
1:20:00 PM 
6:11:26 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- -----_ .... _- .. -------- ... ---_ .. _----
U-238 Not Detected .. -_ ..... __ .... 2.74E+00 
TH-234 8.68E-01 3.38E-01 4.97E-Ol 
RA-226 1.60E+OO S.46E-01 4.97E-01 
PB-2l4 7.47B-01 2.4SE-Ol 3_64E-02 
BI-214 6.78E-01 1.60E-01 3.99E-02 

-"1-232 4.S0E-01 2.62E-01 l.16E-Ol 
.. ~-228 3.97E-01 2.96E-01 1.14E-01 

AC-228 3.9SE-01 4.S0E-01 6.13E-02 
TH-228 S.34E-01 1.82E-Ol 4_23E-01 
RA-224 4.31E-Ol 1.88E-01 4.39E-02 
P9-212 3.98E-01 S.72E-Ol 3.34E-02 
BI-212 4.68E-01 2.17E-01 2.30E-Ol 
TL-208 3.80E-01 1.13E-Ol S.39E-02 

U-235 Not Detected _ .. _----_ ... 2.02E-01 
TH-231 Not Detected ------ .. _ .. 1_04E+Ol 
PA-231 Not Detected --_ .. ---_ ... 1.12E+OO 
TH-227 Not Detected ................... 2.S3E-01 
RA-223 Not Detected --------- 1. 69E-01 
RN-219 Not Detected --------- 3.02E-01 
PB-211 Not Detected ... ---_ .. --- 6.7SE-01 
TL-207 Not Detected ----_ .. --- 1.06E+Ol 

AM-241 Not Detected --------- 3.86E-01 
PU-239 Not Detected --------- 3.S8E+02 
NP-237 Not Detected ---- .. --- .. 3.06E-Ol 
PA-233 Not Detected _ ........ _---- 4.70E-02 
TH-229 Not Detected --------- 2.03E-Ol 

.' " 

"" '- .. ;;-,.'w 

,': ~.i;3;f~i 



12109/91 12:19 '5'5058443128 SNL SMO ... H SMO SHIPPIXG ~009/q13 

[summary Report] - Sample ID: : 70157203 

--tclide Activity 2-sigma MDA 
iame (pCi/gram) Error (pCi/gram) _ ...... _--- ........................... _ .. _------- ----------

AG-108m Not Detected --------- 2.91E-02 
AG-llOm Not Detected - .. ----- .. - 3.50E-02 
BA-133 Not Detected --------- 6.11E-02 
BE-7 Not Detected --------- 2.06E-Ol 
CD-I09 Not Detected --------- 8.20E-Ol 
CD-l1S Not Detected ------- .... 7.22E-02 " .0 •• o. . 
CE-139 Not Detected ------ ........ 2.48E-02 
CE-141 Not Detected -------- .. 4.48E-02 
CE-144 Not Detected --------- 1.98E-Ol 
CO-56 Not Detected -------- .. 2.15E-02 
CO-57 Not Detected --------- 2.47E-02 
CO-58 Not Detected ... _------- 2.46E-02 
CO-60 Not Detected --------- 2.76E-02 
CR-51 Not Detected --------- 1.87E-01 
CS-134 Not Detected --------- 4.16E-02 
CS-137 1.1DE- 01 3.02E-02 1.85E-02 
EU-lS2 Not Detected ------- .. - 7.44E-02 
EU-154 Not Detected --------- 1.35E-01 
EU-1S5 Not Detected --------- 1.20E-Ol 
FE-59 Not Detected --------- 5.03E-02 
GD-153 Not Detected --------- 8.67E-02 
HG-203 Not Detected -------- .. 2.SSE-02 
1-131 Not Detected _ .. _----_ .. 2.SSE-02 
IR-192 Not Detected - ..... _---- 2.16E-02 
K-40 7.S2E+00 1.24E+OO 2.28E-01 
'N-52 Not Detected --------- 2.77E-02 

,.jN - 54 Not Detected ------- .. - 2.67E-02 
MO-99 Not Detected --------- 2.37E-Ol 
NA-22 Not Detected -----_ ... _- 2.93E-02 
NA-24 Not Detected .... _------ 9.44E-02 
NB-9S Not Detected --------- 1.47E-Ol 
NO-147 Not Detected --------- 1.66E-01 
NI-57 Not Detected --------- 6.96E-02 
PB-210 Not Detected .. _------- 2.83E+Ol _ 
RU-I03 Not Detected --------- 2.37E-02 
RU-I06 Not Detected --------- 2.18E-01 
SB-122 Not Detected ------- .... 4.26E-02 
SB-124 Not Detected ---_ .. ---- 2.44E-02 
SB-125 Not Detected --------- 6.448-02 
SN-1l3 Not Detected --------- 3.04E-02 
SR-8S Not Detected --------- 2.878-02 
TA-182 Not Detected -- .. _--- ..... 1.22E-Ol 
TA-183 Not Detected ---- .... _- .. 3_87E-01 
TC-99m Not Detected ------- .. - 6.73E-01 
TL-201 Not Detected -------- ... 1.93E-01 
XE-133 Not Detected -------- .. 1.72E-Ol Y-88 Not Detected --------- 2.29E-02 
ZN-65 Not Detected -------- .. 8.38E-02 ZR-95 Not Detected _ ..... __ ... _-- 4.00E-02 



12109/91 12: 19 5'5058443128 SNL SMO ...... SMO SHIPPING ~ 010/013 

***************************~********************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
*- 9-09-97 9:52:27 PM * 

~-~*************************************************** 

* . tlajs7' Reviewed by: M.Jq/loltr} : 
*******~~*********************~******'*********** * Analyzed by: 

***************** 
Customer 
CUstomer Sample ID 
Lab Sample ID 

Sample Description 
Sample Quancity 
Sample Date/Time 
Acquire Start Date/Time 
De'tector Name 
Elapsed Live/Real Time 

M.MITCHELL/C.C. (6685/IT) 
034149-003 
70157204 

MARINELLI 
781.000 

9-08-97 
9-09-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:55:00 AM 
8:02:52 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) -_ ....... - .. - .... --- ........ - -------_ .... ----------

U-238 Not Detected ...................... 2.88E+00 
TH·234 1.19E+00 4.81E-Ol 5.59E-Ol 
RA-226 2.05E+00 7.75E-01 4.94E-Ol 
PB-214 7.97E-01 2.70E-01 4.44E-02 
BI·214 7.20E-Ol 1.45E-Ol 4.08E·02 

~-232 5.87E-Ol 3.00E-01 1.31E-01 
.:1.-228 5.88E-01 2.38E-Ol 1.29E-01 
AC·228 5.69E-01 3.43E-01 7.01E-02 
TH·228 5.79E-01 2.01E-Ol 4.4lE-Ol 
RA-224 5.09E-01 1.98E-01 6.38E-02 
PB·212 5.42E-Ol 9.96E-02 3.63E-02 
81-212 4.57E-01 2.74E-01 2.46E-Ol 
TL-208 4.51E-01 1.15E-01 5.94E-02 

U-235 Not Detected .................... 2.23E-01 
TH·231 Not Detected ...... -----_ .. 1.16E+01 
PA-231 Not Detected -----_ ...... 1.29E+00 
TH-227 Not Detected --------- 2.92E-Ol 
RA-223 Not Detected .. - ...... _--- 1.90E-01 
RN·219 Not Detected -- .. _ .. - .. _- 3.25E-Ol 
PB·211 Not Detected -_ .... --- .. - 7.29E-01 
TL-207 Not Detected ------- .. - 1.12E+01 

AM-241 Not Detected -------- .. 4.18E-Ol ~ ~ PU-239 Not Detected --------- 3. 89E+02)J, je:r-u:;;;,. 
NP-237 4.SSE S- :.. S2E S· 2. 75E- 01 'a-. 0' Of l: 

5.01E-02 ~)7 PA-233 Not Detected -- .... _-- ..... 
TH-229 Not Detected .. _------- 2.28E-01 

." .. 

"" 

. " .:';' :(::::~: 



12/09/91 12:20 5'5058443128 SNL SlIO 

[Summary Report] - Sample ID: : 70157204 

. >lide 
_.a.me . 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 3.34E-02 
AG-l10m Not Detected --------- 3.26E-02 
BA-l33 Not Detected --------- 6.66E-02 
BE-7 1.29E-01 1.47E-Ol 1.38E-01 
CD-109 Not Detected --------- 9.34E-01 
CD-llS Not Detected - - - - - - - - - 8. S4E- 02 "." """." 
CE-139 Not Detected --------- 2.6SE-02 
CE-141 Not Detected --------- 4.94E-02 
CE-144 Not Detected --------. 2.19E-01 
CO-56 Not Detected --------- 2.24E-02 
Co-57 Not Detected --------- 2.74E-02 
CO-58 Not Detected --------- 2.4SE-02 
CO-60 Not D"etected --------- 2.9SE-02 
CR-S1 Not Detected --------- 2.1SE-Ol 
CS-l34 Not Detected --------- 4.62E-02 
CS·l37 S.80E-02 2.96E-02 2.0SE-02 
EU-1S2 Not Detected --------- 8.24E-02 
EU-lS4 Not Detected --------- l.S3E-Ol 
EU-lSS Not Detected --------- 1.3SE-dl 
FE-59 Not Detected --------- S.S7E-02 
GD-1S3 Not Detected --------- 9.60E-02 
HG-203 Not Detected --------- 2:79E-02 
I-131 Not Detected --------- 2.76E-02 
IR-192 Not Detected --------- 2.4SE-02 
v-40 1.02E+Ol 1.63E+OO 2.01~-01 

-S2 Not Detected --------- 3.22E-02 
~-S4 Not Detected --------- 2.9SE-02 
MO-99 Not Detected --------- 2.91E-01 
NA-22 Not Detected --------- 3.16E-02 
NA-24 Not Detected --------- 1.24E-Ol 

~OlEOI3 

NB-9S Not Detected --------- l.73E-Ol ..-/J~ 

~ = g_7 ___ N_o_t-:~-:-~fr.~~:;~=-t-E~i-3~:--_~-::-'~:-i7K:6;.:::!---&:=-: ---- ~ : ~~~ = g~ f.17' o4r :J~ 1 f In 
PB-210 Not Detected --------- 3.11E+Ol f' 
RU-103 Not Detected --------- 2.S8E-02 
RU-106 Not Detected --------- 2.S9E-01 
SB-122 Not Detected --------- 4.S5E-02 
SB-124 Not Detected --------- 2.70E-02 
SB-125 Not Detected --------- 7.36E-02 
SN-113 Not Detected --------- 3.31E-02 
SR-SS Not Detected --------- 3.23E-02 
TA-1S2 Not Detected --------- 1.3SE-Ol 
TA-183 Not Detected --------- 4.30E-Ol 
TC-99m Not Detected --------- 1_07E+OO 
TL-20l Not Detected --------- 2.19E-Ol 
XE-133 Not Detected --------- 1.96E-Ol 
Y-88 Not Detected --------- 2.3SE-02 
ZN-6S Not Detected --------- 9.38E-02 
ZR-95 Not Detected --------- 4.99E-02 

:- ", '/-, :' . 
• ', •• r .. 



12/09/91 12:20 '3'5058443128 SNL SMO ~~~ SMO SHIPPIXG ~ 012/01: 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* . 9-09-97 11:38:01 PM * 

: ~::;:::*:::*9**********:;~*:~~*:****::::::::*:::;~~:;j::L*:~********: 
******************* ****~:*~**'****************~*~*** 4*********** 
Customer : M.MITCHELL/C. C. (6685/IT) 
Customer Sample : 034159-003 
Lab Sample ID 70157205 

sampl~ Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
862.000 

9-08-97 
9-09-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM 
9:55:11 PM 

6003 seconds 

. ". " .. 

Comments: 
************************************************************************* 

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+00 1. 61E+00 5.96E-01 
RA-226 2.47E+00 6.5GE-01 4.37E-01 
PB-214 7.59E-01 1.27E-01 4.02E-02 
BI-214 6.51E-01 1.93E-01 3.79E-02 

ti-232 S.50E-01 2.76E-01 1.26E-01 
. .A-228 5.88E-01 1. S5E-01 1.12E-01 
AC-228 6.62E-01 2.71E-01 6.82E-02 
TH-228 6.09E-01 1.9GE-01 3 _98E-.01 
RA-224 5.94E-01 1. 91E- 01 5.77E-02 
PB-212 5.94E-Ol 1.12E-0l 3.61E-02 
BI-212 5.19E-Ol 2.7SE-Ol 2.24E-01 
TL-20S 5.36E-Ol 2.72E-Ol 5.G6E-02 

U-235 1.64E-01 1. 73E-Ol 2.22E-Ol 
TH-231 Not Detected .. _ .. _----- 1.21E+Ol 
PA-231 Not Detected --------- 1.21E+00 
TH-227 Not Detected ..... _------ 2.88E-Ol 
RA-223 Not Detected --"'-""'--- 2.03E-Ol 
RN-219 Not Detected --------- 3.23E-Ol 
PB-211 Not Detected ..... _ ...... _-_ .. 7.23E-Ol 
TL-207 Not Detected --_ ...... _-- 1.08E+Ol 

AM-241 Not Detected - .. _----- .. 4.SSE-Ol 
PU-239 Not Detected -- .. --- ... _- 4.02E+02 
NP-237 Not Detected -------- ... 2.S7E-Ol 
PA·233 Not Detected -------- ... 4.93E-02 
TH-229 Not Detected - .......... _--- 2.33E-Ol 



[Summary Report] - Sample ID: : 70157205 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 3.22E-02 
AG-llOm Not Detected --------- 2.87E-02 
BA-133 Not Detected --------- 6.20E-02 ~ 
BE-7 Not Detected --------- 2.1SE-Ol~I.~~ ~~ ~ 
CD -109 ----..;!1,....-e883~Elf.+.I_e8_e8--...,3J...:_!. 9~9~ElH8Hll:-----8 . 7lE - 0 l,rv 07 0( e--1~( : j I. 
CD-llS Not Detected --------- 8.2SE-02 -,------ - 11,"(57 
CE-139 Not Detected --------- 2.63E-02 
CE-14l Not Detected --------- 4.89E-02 
CE-144 Not Detected --------- 2.l7E-01 
CO-56 Not Detected --------- 2.06E-02 
C~-57 Not Detected --------- 2.78E-02 
CO-58 Not Detected --------- 2.63E-02 
CO-60 Not Detected --------- 2.75E-02 
CR-5l Not Detected --------- 2.06E-Ol 
CS-134 Not Detected --------- 4.29E-02 
CS-137 3.48E-02 2.30E-02 1.76E-02 
EU-152 Not Detected --------- 8.37E-02 
EU-154 Not Detected --------- 1.48E-OI 
EU-15S Not Detected --------- 1.35E-OI 
FE-59 Not Detected --------- 5.60E-02 
GD-153 Not Detected --------- 1.01E-Ol 
HG-203 Not Detected --------- 2.'7SE-02 
I-131 Not Detected --------- 2.76E-02 
IR-192 Not Detected --------- 2.37E-02 
K-40 1.OSE+Ol 1.67E+00 2.02E-OI 
MN-52 Not Detected --------- 3.07E-02 
MN-S4 Not Detected --------- 2.86E-02 
MO-99 Not Detected --------- 2.85E-OI 
NA-22 Not Detected --------- 3.41E-02 
NA-24 Not Detected --------- 1.12E-Ol 
NB-95 Not Detected --------- 1.71E-OI A 
ND-147 Not Detected --------- 1.77E-Ol. ~ J~ ~0 
NI-57 9.54E 82 5.8SE 82 4.35E-02)!1 ~o 1 
PB-2l0 Not Detected --------- 3.l6E+Ol 
RU-103 Not Detected --------- 2.5SE-02 
RU-106 Not Detected --------- 2.49E-Ol 
SB-122 Not Detected --------- 4.61E-02 
SB-124 Not Detected --------- 2.65E-02 
SB-125 Not Detected --------- 7.05E-02 
SN-113 Not Detected --------- 3.l6E-02 
SR-85 Not Detected --------- 3.l2E-02 
TA-182 Not Detected --------- 1.29E-Ol 
TA-183 Not Detected --------- 4.61E-Ol 

-TC-99m Not Detected --------- 1.03E+OO 
TL-20l Not Detected --------- 2.33E-Ol 
XE-133 Not Detected --------- 2.l0E-Ol 
Y-88 Not Detected --------- 2.19E-02 
ZN-65 Not Detected --------- 8.79E-02 
ZR-95 Not Detected --------- 4.73E-02 



12109/91 12:26 '3'5058!.4312!. SNL SMO ~~~ SMO SHIPPING I4i 002/011 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 1:23:02 AM * 
.. * * *.** * ** * * * *1!* * * * * * ** * *** ** ** * *~.* * ** **** * * * ** ** * * * **** *** *** * ** * * * * * * **: 

* Analyzed by: 7 /I~L~ 7 Reviewed by: ~ J oL/f"ILa7 * 
**************** * *******,!* ********************~*~ *~ t*********** 
Customer. : M.MITCHELL/C.C. (6685/IT) 
Customer Sampl ID : 034164-003 
Lab Sample ID : 70157206 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
801.000 

9-08-97 
9-09-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
2:50:00 PM 

11:40:15 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pei/gram) -_ .... --- ---------- -- .. -_ .... --- ... - ... _- .. ----

U-238 Not Detected -_ .. --- .. - .. 2.92E+DO 
TH-234 1. 17E+OO 4.78E-01 5.20E-01 
RA-226 Not Detected -- .. _- .... _- 5.09E-01 
PB-214 7.14E-01 1.38E-Dl 4.32E-02 
BI-214 6.25E-01 1.17E·01 4.03E-D2 

'1·232 5.16E-01 2.60E-01 1.37E-01 
. .A-228 6.02E-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 
RA-224 5.97£-01 2.16E-01 6.16E-02 
PB-212 5.65E-01 9.94E-02 3.64E-02 
BI-212 5.63E-01 3.79E-01 2.66E-01 
TL-208 5.10E-01 1. 05E- D1 5.23E-02 

U-235 1.25£-01 4.98E-02 1.43E-01 
TH-231 Not Detected ................... 1.15E+01 
PA-231 Not Detected .................. 1.26E+OD 
TH-227 Not Detected --------- 2.93E-01 
RA-223 Not Detected --------- 1.92£-01 
RN-219 Not Detected --- ... - ..... -- 3.42E·D1 
PB-211 Not Detected -_ .. __ ..... -- 7.95E-01 
TL-207 Not Detected ... - .......... -- 1.12E+01 

AM-241 Not Detected --------- 4.23E-01 
PU·239 Not Detected -_ ... _--_ ... - 3.90E+02 
NP-237 Not Detected ------ .... - 2.47E-01 
PA-233 Not Detected --------- 5.17E-02 
TH-229 Not Detected --------- 2.28E-01 



12/09/91 12:27. ~5058443~2s.. SNL SMO 

(Summary Report) - Sample ID: : 70157206 

-'Tuc1ide 
Narn~ 

Activity 
(pCi/gram) 

2-sigma 
ErrQr 

...... SMO SHIPPING 

MDA 
(pCi/grarn) 

AG-I08rn Not Detected --------- 3.32E-02 
AG-IIOrn Not Detected --------- 3.l7E-02 
BA-l33 Not Detected --------- 6.29E-02 
BE-7 6.71E-02 7_3SE-02 l.07E-Ol 
CD-l09 Not Detected --------- a.3aE-Ol 

141 003/011 

g~: H~ ___ ~_~_i-=~..,.~+~9,e:~s-g~~tr.~i:-__ :.:::r;..,.~ &~~5'l~=-:-I:~r3~,..-----t !i!: g~ A/~ j «;;i-J ~Q.~ 1 
CE-144 Not Detected --------- 2.l7E-Ol ~f'l1' 
CO-56 Not Detected --------- 2.14E-02 
CO-57 Not Detected --------- 2.6SE-02 
CO-58 Not Detected --------- 2.77E-02 
CO-60 Not Detected --------- 2.96E-02 
CR-51 Not Detected --------- 2.06E-Ol 
CS-134 Not Detected --------- 4.34E-02 
eS-D7 6.l0E-02 2.01E-02 1.73E-02 
EO-l52 Not Detected --------- 7.96E-02 
EO-154 Not Detected --------- 1.S4E-Ol 
EO-15S Not Detected --------- 1.3lE-Ol 
FE-59 Not Detected --------- S.77E-02 
GD-153 Not Detected --------- 9.47E-02 
HG-203 Not Detected --------- 2.79E-02 
I·l3l Not Detected --------- 2.76E-02 
IR-192 Not Detected --------- 2.37E-02 
K-40 1.06E+Ol 2.02E+OO 2.47E·-Ol 
~-52 Not Detected --------- 3.l1E-02 

.·.:N-S4 Not Detected --------- 3.02E-02 
MO-99 Not Detected ---.----- 2.92E-Ol 
NA-22 Not Detected --------- 3.6SE-02 
NA-24 Not Detected --------- 1.17E-Ol 
NB-9S Not Detected --------- l.7SE-01 
ND-147 Not Detected --------- 1.92E-Ol 
NI-S7 Not Detected --------- 4.22E-02 
PB-210 Not Detected --------- 3.1lE+Ol 
RO-I03 Not Detected --------- 2.46E-02 
RO-l06 Not Detected --------- 2.S4E-Ol 
5B-122 Not Detected --------- 4.42E-02 
SB-124 Not Detected --------- 2.S9E-02 
SB-125 Not Detected --------- 6.9SE-02 
SN-113 Not Detected --------- 3.30E-02 
SR-SS Not Detected --------- 3.11E-02 
TA-l82 Not Detected --------- 1.30E-Ol 
TA-1S3 Not Detected --------- 4.36E-Ol 
TC-99rn Not Detected --------- 1_13E+OO 
TL-201 Not Detected --------- 2.1SE-Ol 
XE-133 Not Detected --------- 1.96E-Ol 
Y-88 Not Detected --------- 2.03E-02 
ZN.-65 Not Detected --------- 9.07E-02 
ZR-95 Not Detected --------- S.OOE-02 



l;:/Ull/ III 12: 27 'U5058443128 
...... SMO SHIPPING I4J 004/01 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 3:08:05 AM * 

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

~ Ana'lyzed by: 9· C; Icc> /'7 Reviewed by: \-..J!i..J 11 J/o)a7 : 
******************* ****~~*'~*****************~~***~*********** 
Customer : M.MITCHELL/C.C. (6685/IT) 
CUstomer Sample : 034169-003 
Lab Sample ID 70157207 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
De"tector Name 
Elapsed Live/Real Time 

MARINELLI 
918.000 

9-08-97 
9-10-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
3:10:00 PM 
1:25:17 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pei/gram) 

- ... ----- ---------- ---------- -------- .. -
U-238 Not Detected _.- .. ----- 2.858+00 
TH-234 1.35E+00 4.308-01 5.17E-0l 
RA-226 5.00B-01 5.62E·01 4.46E-01 
PB-214 7.39B-01 2.40E-01 4.10B-02 
BI-214 6.S5E-01 1.20E-01 3.99E-02 

~9-232 Not Detected -_ ..... _- ... -- 1.168-01 
.-228 7.20B-01 2.21B-01 1.17E-01 

AC-228 6.94E-01 1.63E-01 6.56B·02 
TH-228 3.60E-01 1. 67E-01 4.38E-01 
RA-224 6.53E-01 2.01E-01 6.05E-02 
PB-212 6.60B-01 1.15E-01 3.46E-02 
BI-212 8.60E-01 4.47E-01 2.28£-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 ...................... 1.198+00 
TH-227 Not Detected ... -- .......... _- 2.89E-01 ;;:1';;;;;;1 
RA-223 Not Detected --- .. _---- 1.89E·01 r:r-. ( 
RN-219 :.39: 81 2.GjE ~- 3.17E-01V~4M~ ~/"/5· ~-

PB-211 Not Detected _ .. ------- 7.11E-01 
TL-207 Not Detected --- ............ - 1.08E+01 

AM-241 Not Detected .............. _- 3.93E-01 
PU-239 Not Detected --- .. --- .. - 3.87E+02 
NP-237 Not Detected ------_ .. - 2.43E-01 
PA·233 Not Detected .. ---_ .... _- 4.97E-02 
TH-229 Not Detected --- .. _-- .. - 2.21E-01 
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[Summary Report] - Sample ID: : 70157207 

"luclide Activity 2-sigma MDA 
Name _ (pCi/gram) Error (pCi/gram) ................... ---------- ---------- --_ ... _-----

AG-10Sm Not Detected -- .. ------ 3.31E-02 
AG-llOm Not Detected -- .. ---- .. - 2.76E-02 
BA-l33 Not Detected ------- ... - 5.'3'·02 ~ BE·7 Not Detected 2.07E-01 ('/"" . . ------- ... -

~:;~~:g~#of'J?..1'~'. 7/cl~7 CD-109 :.C5Ei8e >i.39n 91 
CO-llS Not Detected ---------
CE-139 Not Detected -- .. ------ 2.62E-02 
CE-14l Not Detected ----- ... --- 4.71E-02 
CE-144 Not Detected --------- 2.l0E-Ol 
CO-56 Not Detected --------- 2.96E-02 
GO-57 Not Detected --------- 2.61E--D2 
CO-58 Not Detected ----- .. --- 2.64E-02 
CO-60 Not Detected --------- 3.07E-02 
CR-Sl Not Detected --------- 2.02E-Ol 
CS-134 Not Detected --------- 4.20E-02 
CS-137 1. 62E-02 1.2SE-02 1. 70E-02 
EU-152 Not Detected --------- 7.86E-02 
EU-1S4 Not Detected ........... ----- 1.S3E-01 
EU-1SS Not Detected --------- 1. 31E-Ol 
FE-59 Not Detected --------- 6.l1E-02 
GD-1S3 Not Detected -- ... ------ 9.17E-02 
HG-203 Not Detected .. _ ... ------ 2.72E-02 
I-131 Not Detected -- ... ---- ... - 2.70E-02 
IR-192 Not Detected --- .. ----- 2.38E-02 
K-40 1.44E+Ol 2.1SE+OO 2.30E-Ol 

1-52 Not Detected --------- 2.86E-02 
• ..!~- 54 Not Detected ... - .. ------ 2.90E-02 
MO-99 Not Detected -- .. ---- .. - 2.87E-Ol 
NA-22 Not Detected --------- 3.63E-02 
NA-24 Not Detected ------- .. - 1.2SE-Ol 
NE-9S Not Detected -- ..... ----- 1. 7SE-Ol 
NO-147 Not Detected --_ .. - ..... _- 1. 82E-Ol 
NI·57 Not Detected _ ....... - .. --- 4.62E-02 
PB·210 Not Detected ... -------- 2.98E+01 
RU-103 Not Detected --------- 2.S4E-02 
RU-106 Not Detected --------- 2.34E-Ol 
SB-122 Not Detected ----- .. - .... 4.75E-02 
SB-124 Not Detected --------- 2.S7E-02 
SB-125 Not Detected ----- .. _-- 6.85E-02 
SN-113 Not Detected --------- 3.1SE-02 
SR-85 Not Detected -----_ .. _- 3.10E-02 
TA-182 Not Detected -------_ .. 1.31E-Ol TA-183 Not Detected -- .. -- .. - .. - 4.l1E-01 TC-99m Not Detected .. -------- 1.30E+OO 
TL-201 Not Detected· --------- 2.17E-Ol XE-133 Not Detected -- .. ------ 1. 97E-Ol 
Y-88 Not Detected ----- .. --- 2.04E-02 ZN-65 Not Detected -_ .. _----- 8.90E-02 ZR-95 Not Detected --------- 4.87E-02 



'Q'5058443128 SNL SMO ..... > SMO SHIPPING ~OOliOO/ 

******************~****************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 4:53:06 AM * 
* '********************************************************************* 

: Analyzed by: p 4ft" /,., . . Reviewed by: ~ QLlo 1 q 1 : 
****************** ***~/~*/*~********************~:**~ *************** 
CUstomer : M.MITCHELL/C.C. (668S/IT) 
Customer Sample D : 03417S-003 
Lab Sample ID : 7015720S 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire·Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
773.000 

9-08-97 
9-10-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
4:10:00 PM 
3:10:16 AM 

6003 seconds 

,.' ' ..... 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pei/gram) 

------- ---------- -- .. ---- ... -- .. -- .. ------
U-238 Not Detected .. - .... ----- 3.39E+OO 
TH-234 Not Detected ------- .. - 6.7SE-01 
RA-226 1.74E+OO 1. S5E+00 S.o47E-Ol 
PB-214 7.48E-01 1.27E-01 4.61E-02 
BI-2104 6.SSE-Ol 1.3SE-Ol 4.06E-02 

~t{-232 7.66E-Ol o4.13E-Ol 1.S6E-Ol 
.-228 7.68E-Ol 2.06E-Ol 1.32E-Ol 

AC-228 8.14E-0l 1. 78E-0l 7.59E-02 
TH-228 1.15E+00 2.93E-Ol 4.o47E-Ol 
RA-224 8.57E-Ol 2.98E-Ol 6.51E-02 
PB-212 7.S3E-Ol 1.3o4E-Ol 3.88E-02 
BI-212 8.82E-Ol 1.5SE+OO 3.06E-Ol 
TL-208 8.20E-Ol 1.6SE-Ol 6.S3E-02 

U-235 Not Detected _ ... ------- 2.42E-Ol 
TH-231 Not Detected --------- 1.26E+Ol 
PA-231 Not Detected ---_ .. -- .. - 1.40E+OO 
TH-227 Not Detected ------- ... - 3.42E·01 ~ RA-223 Not Detected 2.1SE-Ol . ---------

3 •• 2E.01A1.l1I.:r...;r;J r: (; RN-219 3.983 e: :.99:: e: 
PB-211 Not Detected --------- 8.03E-Ol Ii) f'l 
TL-207 Not Detected --------- 1. 29E+Ol 

AM-241 Not Detected - .. ------- 4.72E-Ol 
PU-239 Not Detected --------- 4.o40E+02 
NP-237 Not Detected ---_ .. _--- 3.86E-01 
PA-233 Not Detected ------- .... 5.62E-02 
TH-229 Not Detected --------- 2.56E-Ol 

.' .. , .' 



SXL SMO ...... SMO SHIPPING ~002/006 

[sUmmary Report] - Sample ID: : 7015720S 

Nuclide Activity 2-sigma MDA 
~e (pCi/gram) Error (pCi/gram) -----p- -_ ...... _ .... _ ... --- ....... - ... _-- ----------

AG-108m Not Detected ------ ... -- 3.S7E-02 
AG-llOm Not Detected ------ ... -- 3.54E-02 
BA-133 Not Detected --------- 6.70E-02 h 4.00E-01 1. 6SE- 01 1.66E-01 n- . BE-7 

1.03E+OO ;f./;:rJ4~J 7/C}l CD-109 :.19EI89 1.21EIS9 
CD-llS Not Detected ----_ ... --- 1.02E-Ol 
CE-139 Not Detected ... -------- 2.93E-02········ . 
CE-141 Not Detected --- ..... ---- S.36E-02 
CE-144 Not Detected --- ... ----- 2.43E-01 
CO-56 Not Detected ... ----- .. _- 2.24E-02 
~O-57 Not Detected --------- 3.02E-02 
CO-58 Not Detected - ... - ..... ---- 3.I5E-02 
CO-60 Not Detected ----_ ... --- 3.30E-02 
CR.-51 Not Detected --------- 2.30E-01 
CS -134 Not Detected ------ ... -- 4.67E-02 
CS-137 5.30E-02 1'-S8E-02 2.I2E-02 
EU-152 Not Detected ... -------- 9.0BE-02 
EU-154 Not Detected ----_ .. --- 1. 7SE-01 
EU-155 Not Detected --- ... --- ... - 1. 47E-01 
FE-59 Not Detected --- ... ----- 6.56E·02 
GD-153 Not Detected --------- 1.06E-01 
HG-203 Not Detected --------- 3.0SE-02 
I-131 Not Detected ... _------- 3.20E-02 
IR-192 Not Detected --------- 2.69E-02 
K-40 1.58E+OI 2.35E+00 

2.33E.-01 VA '~-52 Not Detected ... ------- .. 3.41E-02 =- I 

I-54 :.:S: ~~ :.:7: s: ) 1. 86E-02Jth"1 -J ~ 9j<Jf., u_ 
MO-99 Not Detected --------- 3.28E-01 
NA-22 Not Detected --------- 3.87E-02 
NA-24 Not Detected _ ... _------ 1. 62E-01 
NB-95 Not Detected -------- ... 2.0SE-01 
ND-147 Not Detected ----- ..... -- 2.17E-01 
NI-57 Not Detected _ ... _------ 4.26E-02 
PB-210 Not Detected _ .. _------ 3.46E+01 
RU-103 Not Detected .. ----- ... -- 2.96E-02 
RU-106 Not Detected ----- ... _-- 2.89E-01 
SB-122 Not Detected --------- S.4IE-02 
SB-124 Not Detected --- .. -_._ .. 2.92E-02 
SB-12S Not Detected ---- .... __ . 7.97E-02 
SN-113 Not Detected --- ...... _ ...... '3. 64'E- 02 
SR-85 Not Detected --------- 3.56E-02 
TA-182 Not Detected ... - ... _- ...... _- 1.44E-01 
TA-1B3 Not Detected .. _------- 4.88E-01 
TC-99m Not Detected --- ... _--_ ... 1.62E+00 
TL-201 Not Detected ----- ... - .... - 2.54E-01 
XE-133 Not Detected ---- ... ---- 2.2SE-01 
Y-88 Not Detected ... _------- 2.79£-02 
ZN-65 Not Detected ... -- ... - ... _- ... 9.S9E-02 
ZR-95 Not Detected -----_ .. _- 5.62£-02 

-': . 
.' 

·;S~"ii.~4~ 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [BB1 Laboratory) * 
* 9-10-97 6:37:12 AM * 

:1 An::;:::*:::*9*·********;~::*~*:**'****::::::::*:::*~*;~;~*1~*~********:· 
***************** *****,/***t~********************~*tw** ************ 
CUstomer : M.MITCHELL/C.C. (66B5/IT) 
Customer Sample ID 034180-003 
Lab Sample ID " 70157209 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI LIQUID SAMPLE 
450.000 mL 

9-08-97 4:45:00 PM 
9-10-97 4:55:20 AM 

LAB 0 2 
6000 / 6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL ) Error (pCi/mL 

_ .. _---- - .. --- ... ---- --------_ .. -_ .... _-----
U-238 Not Detected ------ ... -- 1.B5E+00 
TH-234 Not Detected --------- 4.37E-01 
RA-226 Not Detected --- .. ---_ ... 5.33E-Ol 
PB-214 Not Detected --_ .. - .. --- 5.20E-02 
BI-214 Not Detected -- ..... _---- 5.69E-02 

""'-232 Not Detected --------- 1.63E-Ol 
·228 Not Detected ----_ ..... -- 1.59E-Ol 

AC-228 Not Detected ... -_ .. _---- 8.94E-02 
TH-228 Not Detected --------- 5.47E-Ol 
RA·224 Not Detected ------ ..... - 1.34E-Ol 
PB-212 Not Detected -- .. _-_ .. -- 4.21E-02 
BI-212 Not Detected --------- 3.28E-01 
TL-208 Not Detected --------- 7.BOE-02 

U-235 Not Detected -------_ .. 1.69E-01 
TH-231 Not Detected ----_ ........ 7.23E+00 
PA-231 Not Detected ------ ......... 1.10E+OO 
TH-227 Not Detected --------- 1.65E-01 
RA-223 Not Detected -_ .... _- .. -- 1.19E-Ol 
RN-219 Not Detected --------- 2.B4E-Ol 
PB-211 Not Detected ----_ ... _-- 6.22E-Ol 
TL-207 Not Detected ------ .. -- 9.94E+OO 

AM-241 Not Detected .. __ .... _--- 2.54E-01 
PU-239 Not Detected ---_ ......... - 3.13E+02 
NP-237 Not Detected - ...... -- .. - .. 1. 94E- 01 
PA-233 Not Detected ----- .... -- 4.45E-02 
TH-229 Not Detected --------- 1.56E-Ol 

.,". 

"",', .. 
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[summary Report] - Sample ID: : 70157209 

Nuclide Activity 2-sigma MDA 
ne (pCi/mL ) Error (pCi/mL 

------- ---------- --_ .. -.---- ----------
AG-I08m Not Det.ected --- .. - ... --- 2.54E-02 
AG-llOm Not Detected ------- ... - 2.42E-02 
BA-133 Not Detected -_ .. -- .. --- 3.29E-02 
BE-7 Not Detected -_ .. _- .. _-- 1.96E-Ol 
CD-I09 Not Detected ----- .... _- 6.38E-01 
CD-ll5 Not Detected --------- 6.5lE-02 
CE-139 Not Detected -------_ .. 2.10E-02 
CE-141 Not Detected --------- 3.69E-02 
CE-144 Not Detected --- ... --- .. - 1. 7SE-Ol 
CO-56 Not Detected --------- 3.S2E-02 
<;,0- 57 Not Detected ----- .. _ .. - 2.1SE-02 
CO-58 Not Detected --------- 2.41E-02 
CO-60 Not Detected ---_ .. - ....... 2.SSE-02 
CR-51 Not Detected ..... ---_ .. _- 1. 9SE-Ol 
CS -134 Not Detected ------ .. -- 2.61E-02 
CS-l37 Not Detected --_ .. - .. - .... 2.46E-02 
EU-152 Not Detected --------- 6.47E-02 
EU-154 Not Detected ---_ ....... _ .. 1.16E-Ol 
EU-15S Not Detected --------- 9.70E-02 
FE-59 Not Detected ----- .. - ... - 4.62E-02 
GD-153 Not Detected -----_ ...... 6.91E-02 
HG-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. 90E,- 01 .-, - 52 Not Detected --- ... - .. _-- 3.04E-02 

·54 Not Detected .......... --_ .. - 2.71E-02 
MO-99 Not Detected ------- .. - 2.66E-01 
NA-22 Not Detected .-------- 2.7SE-02 
NA-24 Not Detected .. __ .. _-_ ...... 1.32E-Ol 
NB-95 Not Detected -------- .. l.OlE-Ol 
ND-147 Not Detected - .... _- ..... - .. 1.nE-Ol 
NI-57 Not Detected ..... _---- ..... 7.11E-02 
PB-210 Not Detected --------- 1.60E+Ol 
RU-I03 Not Detected --------- 2.41E-02 
RU-106 Not Detected --_ .. __ .... - 2.58E-Ol 
SB-ln Not Detected _ .. _------ 4.75E-02 
SB-124 Not Detected ---- .. _ ..... 2.S2E-02 
SB-125 Not Detected -------_ .. 6.52E-02 
SN-1l3 Not Detected --_ ... - .. _-- 2.97'£-02 
SR- 85 Not Detected ----- .. _-- 3.62E-02 
TA-182 Not Detected ----- ...... -

8.49E·02 ~~ TA-183 Not Detected 2.69E-01 --- .. -----
1. 09E+Oo;Jr jJ~ ¥~f? TC-99m' =t.:;t9£ 9~ :.96:1:: 

TL-201 Not Detected -------_ ... 1.45E-Ol 
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 .. -------- 4.1SE-02 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [8B1 Laboratory) * 
* 9-10-97 7:56:46 AM * 

:' An::;::: * :::* ;:2** * * ** **;~ :*; ;;** *,* ** *::::::::*:;:~ *;;:~ *1~* ~ ** ** ** **: 
**************** *****~~*'~********************~;~~** ~*4********* 
Customer : M.MITCHELL/C.C. (66B5/IT) 
CUstomer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 70157210 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
17000 Each -

11-01-90 12:00:00 PM 
9-10-97 7:44:40 AM 

LAB02 
600 / 605 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna MDA 
Name (pCi/Eachl Error (pCi/Eachl 

.................. ---------- ...---_ .. - ....... ---- .. -----
U-238 Not Detected -- .... __ ........ 2.13£+04 
TH-234 Not Detected .................... 4.72E+03 
RA-226 Not Detected -- ... -_ ...... _- 6.33E+03 
PB-214 Not Detected ------- ... - 7.31E+02 
BI-214 Not Detected ... - .. ------ 6.62E+02 

-'! - 232 Not Detected ... ------- .. 2.29E+03 
.- 22B Not Detected ------- ... - 2.67E+03 

AC-22B Not Detected --------- 1.61E+03 
TH-22B Not Detected ..................... 8.71E+04 
RA-224 Not Detected --------- 3.24E+03 
PE-212 Not Detected --------- 6.34E+03 
5I-212 Not Detected ... -------- 5.64E+04 
TL-20B Not Detected -------_ ... 1.15E+04 

U-235 Not Detected .. _- .. -- ... - .. 1.B4E+03 
TH-231 Not Detected -- ... --- ....... 8.46E+04 
PA-231 Not Detected ... - ... ------ 1.51E+04 
TH-227 Not Detected .-----_ ...... 2.55E+03 
RA-223 Not Detected ------ ........ 1.00E+26 
RN-219 Not Detected -------_ ... 5.6BE+03 
PB-211 Not Detected ... -------- 1. 29E+04 
TL-207 Not Detected ..... _--- .. -- 2.21E+05 

AM-241 8.098+04 1.43E+04 3.2BE+03 
PU-239 Not Detected _ ..... - ....... -- 3.25E+06 
NP-237 Not Detected ---- .. --- .. 2.49E+03 
PA-233 Not Detected ......... _---- 6.27E+02 
~H-229 Not Detected ----_ .. _-- 1. 81E+03 

. ,-': 
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[Summary Report] - Sample ID: : 70157210 

}T -lide 
.me 

AG-108rn 
AG-llOrn 
BA-l33 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
cO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 

-52 
,_, - 54 
MO-99 
NA-22 
NA-24 
!'.'B- 95 
ND-147 
NI-S7 
PB-210 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
SR-SS 
TA-1B2 
TA-1B3 
TC-99rn 
TL-201 
XE-133 
Y-SB 
ZN-65 
ZR-9S 

Activity 
(pCi/Each) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.97E+OS 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.9SE+04 
Not Detected 
Not Detected 

7.14E+04 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

1.B2E+OS 

1. OBE+04 

9.S1E+03 

MeA 
(pCi/Each) 

3.49E+02 
1.7SE+06 
7.1BE+02 
S.11E+17 
2.S6E+OS 
1.OOE+26 
7.12E+07 
1. 00E+26 
B.22E+OS 
2.31E+12 
1.38E+OS 
1.4BE+13 
4.32E+02 
l.OOE+26 
3.03E+03 
2.74E+02 
9.93E+02 
2.70E+03 
2.97E+03 
7.4SE+19 
9.83E+OS 
4.6SE+1B 
1. OOE+26 
4.81E+12 
1.62E+03 
1. OOE+26 
9.70E+04 

. 1. OOE+26 
1. 37E+03 
1. OOE+26 
1.00E+26 
1. OOE+26 
l.OOE+26 
2.64E+OS 
S.93E+21 
3.S4E+05 
1.00E+26 
1.00E+1S 
6.29E+03 
1.S9E+09 
1. 59E+14 
4.42E+09 
l.OOE+26 
l.OOE+26 
1.OOE+26 
1.OOE+26 
1.91E+09 
1.14E+06 
3.41E+14 

~006/006 



RESULTS FROM RPSD LAB 

Project Name: SITE 12BVCM Case No./Service Order: 8821.2012BO/ 
CF0408 

SNL Task Leader: YOUNG,S. OrglMail Stop: 6682/1147 

Final Transmittal To: MITCHELL Date Transmitted: 10/01197 

SMO Project Coordinator: PUISSANT Sample Ship Date: 09/09/97 

ARCOC Lab LabID 

06900 RPSD 701576 

Date 

Filed in Records Center: 

Comments: 
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Hazards/Special Instructions: 
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Requested Analysis 
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Relinquished by -z7Z-- ) 
Relinquished by __ ' _______ _ Date _____ _ 

·_.-._ .. -

/2.1..- fe.l-5 

069cJO 

Relinquished by ____ :....-___ _ Date Received by __ ... ______ _ 

... ,.. 

Sample Analysis P 'uest Form 
Page-i-ofL 

Oale _____ _ 

RPSD-U6U2-U2.1 



·.- ....... _------------ ---
.1ndia National Laboratories 

"""J Radiation Protection Sample Diagnostics A-/ht '{/' ---, 

Customer: mdw-, M("(e..~!ll Hazards/Special Instructions: 

. Organization: 

Project Location: 

Phone: 

Date Resulls Needed: 

;Z f"t - (L,rF 
0'1' ~ ;z. :z ~ q: 7 

,.'; . 1 
, Susp~ct Isotopes: Ale> I"'--€. 

Case Number: WI, ;lt7/;z. 110 

Requested Analysis 

______ Received by i V '''- C.'L\QvI. (I 4?lU<-
______ Received by _________ _ 

Relinquished by __ ,--_____ _ Date Received by ________ _ 
Relinqui~h'ld by ________ _ Date Received by __ .. ______ _ 

,.. ..-

Salllpic Allalysis R ·.Iust Form 
Page LofL 

Dale _____ _ 
Oate ____ _ 

(llJ2MIJ2.1 
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Proj~ct Location: 
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Date Results Needed: 
." . i 

:z 'l''f- .- &';-75-

0'7 - ;z :z - cr 7 
'·S~sp~ct Isotopes: AJ~~.e 

Case Number: g1/2./, ,;U:J/;Z pO 

Requested Analysis 

Lc. 

Relinquished by ________ _ Date Received by {VC. u.'/V"~V' .['> A'\ •• '-'. 

Relinquished by ________ _ Date Received by _________ _ 
Relinquished'by ________ _ Date Received by _________ _ 
Relinquished by ________ _ Date ReceiveLl by ___ . 

,," 

Sample Analysis Rer"'est Form \ 
Page __ ofL_ 

Dule _____ _ 

Dale _____ _ 

i(/'S 0-U6U2-U2 . .1 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 10:38:S0 AM * 

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

; Analy;ed by: ;;::. '1 / /,)/ J){' Reviewed by: '---M tf I)~) 'i 1 : 
****************** ******,***,~*****************~y**~**** *********** 
Customer : M.MITCHELL/MAC (668S/SMO) 
Customer Sample ID 034046-003 
Lab Sample ID 70157601 

sampl~ Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
996.000 

9-08-97 
9-10-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
9:00:00 AM 
8:56:08 AM 

6002 seconds 

Comments: 
************************************************************************* 

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 2.0SE-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 9.04E-02 

AC-228 Not Detected - - - - - - - - - 1. OSE-01 
TH-228 3.39E-01 1.40E- 01 3.33E-01 
R.ZI..-224 2.99E-01 1.42E-01 4.20E-02 
PB-212 2.23E-01 1.37E-01 2.75E-02 
BI-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+OO 
PA-231 Not Detected - - - - - - - - - 9.80E-01 
TH-227 Not Detected - - - - - - - - - 1. 97E-01 
RA-223 Not Detected - - - - - - - - - 1. 55E-01 
RN-219 Not Detected - - - - - - - - - 2.S1E-01 
PB-211 Not Detected - - - - - - - - - 5.74E-01 
TL-207 Not Detected - - - - - - - - - 8.80E+00 

AM-241 Not Detected - - - - - - - - - 3.34E-01 
PU-239 Not Detected - - - - - - - - - 3.0SE+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-10Brn Not Detected - - - - - - - - - 2.37E-02 
AG-110rn Not Detected - - - - - - - - - 2.45E-02 
BA-133 Not Detected --------- 5.55E-02 
BE-7 Not Detected - - - - - - - - - 1. 74E-01 
CD-109 Not Detected --------- 5.75E-0l 
CD-115 Not Detected --------- 7.37E-02 
CE-139 Not Detected --------- 2.0BE-02 
CE-141 Not Detected --------- 3.91E-02 
CE-144 Not Detected - - - - - - - - - l.66E-01 
CO-56 Not Detected --------- l. 6BE-02 
CO-57 Not Detected --------- 2.16E-02 
CO-58 Not Detected --------- 2.09E-02 
CO-60 Not Detected --------- 2.l4E-02 
CR-5l Not Detected --------- 1. 68E-Ol 
CS-134 Not Detected --------- 3.89E-02 
CS-137 4.26E-02 1. B6E- 02 l.45E-02 
EU-1S2 Not Detected --------- 6.47E-02 
EU-154 Not Detected - - - - - - - - - l. 09E-Ol 
EU-155 Not Detected - - - - - - - - - l. 03E-Ol 
FE-59 Not Detected --------- 4. 04E- 02 
GD-153 Not Detected - - - -- - - - - 7.35E-02 
HG-203 Not Detected - - - - - - - - - 2.17E-02 
I-13l Not Detected --------- 2.20E-02 
IR-l92 Not Detected - - - - - - - - - 1. 9SE-02 
K-40 3.92E+OO 7.3BE-01 l.94E-01 
MN-S2 Not Detected -- - - - - - - - 2.49E-02 

:N-S4 Not Detected --------- 2.30E-02 
1'10-99 Not Detected - - -- - - - - - 2.32E-Ol 
NA-22 Not Detected --------- 2.43E-02 
NA-24 Not Detected - -- - - - - - - l.88E-01 
NB-9S Not Detected - - - - - - - - - l.33E-01 
ND-147 Not Detected - - - - - - - - - 1.40E-01 
NI-S7 Not Detected --------- 4.42E-02 
PB-210 Not Detected --------- 2.40E+01 
RU-103 Not Detected - - - - - - - - - l. 96E-02 
RU-106 Not Detected - - - - - - - - - l. B9E-01 SB-122 Not Detected - - - - - - - - - 4.45E-02 SB-124 Not Detected - - - - - - - - - 2.05E-02 SB-125 Not Detected - - - - - - - - - 5.23E-02 
SN-113 Not Detected - - - - - - - - - 2.55E-02 
SR-B5 Not Detected - - - - - - - - - 2.37E-02 TA-1B2 Not Detected - - - - - - - - - l. 06E- 01 TA-1B3 Not Detected - - - - - - - - - 3.74E-01 TC- 99rn Not Detected - - - - - - - - - S.19E+OO TL-201 Not Detected - - - - - - - - - l.96E-01 XE-133 Not Detected - - - - - - - - - l. B9E-Ol Y-88 Not Detected - - - - - - - - - l.66E-02 ZN-65 Not Detected - - - - - - - - - 7.2BE-02 ZR.-95 Not Detected - - - - - - - - - 3.59E-02 



~************************************************************************ 
~ Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
k 9-10-97 12:29:23 PM * 
k***************************************************** ******************* 

* 
Analyzed by: ::;?: 71'S- /77 Reviewed by: ~.~ Cl)jt~jq) * 

k*************************~****************.****~~ ~ ************* 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
:ustomer S~nple ID 034054-003 
Lab Sample ID 70157602 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
985.000 

9-08-97 
9-10-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:10:00 AM 

10:40:58 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigrna 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 5.69E-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 

':-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 2.86E-02 
BI-212 2.S2E-Ol 4.2SE-01 1. 75E- 01 
TL-208 2.48E-Ol 6.73E-02 3.82E-02 

U-235 Not Detected - - - - - - - - - 1. 69E- 01 
TH-231 Not Detected --------- 9.07E+OO 
PA-231 Not Detected - - - - - - - - - 9.81E-01 
TH-227 Not Detected - - - - - - - - - 1.98E-01 
RA-223 Not Detected - - - - - - - -- 1.59E-01 
RN-219 Not Detected --------- 2.58E-01 
PB-211 Not Detected - - - - - - - - - 5.87E-Ol 
TL-207 Not Detected --------- 9.00E+OO 

AM-241 Not Detected - - -- - - - - - 3.17E-Ol 
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 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 2.46E-02 
AG-110m Not Detected --------- 3.30E-02 
BA-133 Not Detected --------- S.27E-02 
BE-7 6.61E-02 2.99E-02 1.03E-01 
CD-109 Not Detected --------- 6.44E-01 
CD-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 
CO-60 Not Detected --------- 2.22E-02 
CR-S1 Not Detected --------- 1.65E-01 
CS-134 Not Detected --------- 3.57E-02 
CS-137 1.42E-01 3.06E-02 1.39E-02 
EU-1S2 Not Detected --------- 6.47E-02 
EU-1S4 Not Detected --------- 1.13E-01 
EU-155 Not Detected --------- 1.02E-01 
FE-59 Not Detected --------- 4.20E-02 
GD-153 Not Detected --------- 7.30E-02 
HG-203 Not Detected --------- 2.19E-02 
I-131 Not Detected --------- 2.25E-02 
IR-192 Not Detected --------- 1.92E-02 
K-40 S.48E+OO 9.S2E-01 1.83E-01 
MN-S2 Not Detected --------- 2.73E-02 
MN-S4 Not Detected --------- 2.26E-02 
10-99 Not Detected --------- 2.S4E-01 

.{A-22 Not Detected --------- 2.41E-02 
NA-24 Not Detected --------- 1.88E-01 
NB-95 Not Detected --------- 1.3SE-Ol ;i 
ND-147 Not Detected --------- ·1.S0E-01 _II r-~/J 
NI - 57 -----+1-:-'. 1r:1HBHOr.l1=----77-:-0. 'l!!-=7rl:EH0f22----4 . 40 E - 02 I'./c--l "J( t/1 e.pf~ "f/ _1._ 
PB-210 Not Detected --------- 2.46E+01 'fIJI'll 
RU-103 Not Detected --------- 2.00E-02 
RU-106 Not Detected --------- 1.88E-01 
SB-122 Not Detected --------- 4.35E-02 
SB-124 Not Detected --------- 2.07E-02 
SB-125 Not Detected --------- 5.S4E-02 
SN-113 Not Detected --------- 2.51E-02 
SR-85 Not Detected --------- 2.44E-02 
TA-182 Not Detected --------- 1.OlE-01 
TA-183 Not Detected --------- 3.60E-Ol 
TC-99m Not Detected --------- 6.19E+OO 
TL-201 Not Detected --------- 1.99E-01 
XE-133 Not Detected --------- 1.92E-Ol 
Y-88 Not Detected --------- 1.82E-02 
ZN-65 Not Detected --------- 7.01E-02 
ZR-9S Not Detected --------- 3.48E-02 



~************************************************************************ 
~ Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
k 9-10-97 2:20:21 PM * 
k**********.******~. * **************************************************: 

Analyzed by: 9/'S-/~7 Reviewed by:~aJ''''llJ'7 . * 
****************** *******t~*********************~*~ ** **~********** 
customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034055-003 
Lab Sample ID 70157603 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
1016.000 
9-08-97 
9-10-97 

LAB 0 2 
6000 I 

SOLID SAMPLE 
gram 
9:18:00 AM 

12:31:57 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- .. .. .. - .. .. - -.. - ---- .. ----- .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected --------- 2.19E+00 
TH-234 9.04E-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-01 3.24E-02 
BI-214 6.67E-01 1. 64E-01 3.09E-02 

TH-232 2.20E-01 1. 62E-01 9.86E-02 
RA-228 2.23E-01 9.10E-02 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 
PB-212 2.13E-01 4.45E-02 2.72E-02 
BI-212 2.89E-01 1. 91E-01 1. 79E- 01 
TL-208 1. 86E-01 5.30E-02 4.198·02 A 
U-235 3: . 98B 83: 3:.39: 93: L68E-01/.f.::r-,jf~. j. 0 
TH-231 Not Detected --------- 8.60E+00 9 I~/ ') 
PA-231 Not Detected --------- 9.83E-01 
TH-227 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 



[Summary Report] - Sample ID: : 70157603 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

- - - -- ---------- ---------- ----------
. ·108m Not Detected - - - - - - - - - 2.40E-02 
AG-llOrri Not Detected - - - - -- - -- 2.24E-02 
BA-133 Not Detected - - - - - - - - - 5.38E-02 
BE-7 Not Detected - - - -- - - - - 1.68E-01 
CD-109 Not Detected - - - - - - - - - 6.04E-01 
CD-1+5 Not Detected --------- 7.73E-02 
CE-139 Not Detected -- - - - - - - - 2.07E-02 
CE-141 Not Detected - - - - - - - - - 3.76E-02 
CE-144 Not Detected --------- 1. 69E- 01 
CO-56 Not Detected - - - - - - - - - 2.28E-02 
CO-57 Not Detected - - - - - - - - - 2.08E-02 
CO-58 Not Detected - - - - - - - - - 2.01E-02 
CO-60 Not Detected - - - - - - - - - 2.l1E-02 
CR-51 Not Detected - - - - - - - - - 1. 66E- 01 
CS -134 Not Detected - - - - - - - - - 3.73E-02 
CS-137 Not Detected --------- 1.30E-02 
EU-152 Not Detected --------- 6.24E-02 
EU-154 Not Detected - - - - - - - - - 1.10E-01 
EU-155 Not Detected --------- 1.00E-01 
FE-59 Not Detected --------- 3.97E-02 
GD-153 Not Detected - - - - - - - - - 7.30E-02 
HG-203 Not Detected - - - - - - - - - 2.13E-02 
1-131 Not Detected - -- - - -- - - 2.35E-02 
IR-192 Not Detected - - - - - - - - - 1. 88E-02 
K-40 4.47E+00 1. 83E+OO 1. 79El-01 
MN-52 Not Detected - - - - - - - -- 2.46E-02 
MN-54 Not Detected - - - - -- - - - 2.21E-02 . "'- 99 Not Detected --------- 2.57E-01 

.-22 Not Detected --------- 2.38E-02 
NA-24 Not Detected --------- 2.03E-01 
NB-95 Not Detected - - - - - - - - - 1.338-01 ~ ND-147 Not Detected --------- 1.39E-Ol ~~ NI-57 1.28E 81 G.SSE 82 4. 97E-02 )Jc-riJ. 9/.75') PB-210 Not Detected - - - - - - - - - 2.39E+Ol 
RU-103 Not Detected - - - - - - - - - 1.88E-02 
RU-106 Not Detected - - - - - - - - - 1.79E-01 
SB-122 Not Detected - - - - - - - - - 4.13E-02 
SB-124 Not Detected - - - - - -- - - 2.07E-02 
SB-125 Not Detected - - - - -- - - - 5.25E-02 
SN-113 Not Detected - - - - - - - - - 2.46E-02 
SR-85 Not Detected - - - - - - - - - 2.20E-02 
TA-182 Not Detected - - -- - - - - - 1.04E-Ol 
TA-183 Not Detected - - - - - - - - - 3.58E-Ol 
TC-99m Not Detected - - - - - - - - - 7.26E+OO 
TL-201 Not Detected 1.93E-Ol \ - - - - - - - - -
XE-133 Not Detected - - - - - - - - - 1.86E-Ol Y-88 Not Detected - - - - - - - - - 1.68E-02 ZN-65 Not Detected - - - - - - - - - 7.06E-02 
ZR-95 Not Detected - - - -- - - - - 3.40E-02 



~************************************************************************ 
~ Sandia National Laboratories * 
k Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
k 9-10-97 4:11:31 PM * 
k***************************************************** ******************* 

: _lalyz~d by: 9:. 4 I, r 1<; I Reviewed by: \"1M aJ I LJ £:\1 : 
****************** . ****~~*~~*****************~~ 'f *~*********** 
:ustomer : M_MITCHELL/MAC (6685/SMO) 
:ustomer Sample ID 034056-003 
Lab Sample ID 70157604 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
925.000 

9-08-97 
9-10-97 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 
9:45:00 AM 
2:22:54 PM 

6002 seconds 

Comments: 
************************************************************************* 

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 
PB-214 6.70E-Ol 8.35E-01 3.28E-02 
BI-214 6.24E-Ol 5.54E-01 3.12E-02 

TH-232 3.27E-Ol 1.73E-01 9.86E-02 
RA-228 3.07E-Ol 1. 09E- 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-Ol 4.94E-02 2.81E-02 
BI-212 2.56E-Ol 3.86E-Ol 2.12E-01 
TL-208 Not Detected --------- 4.39E-02 

U-235 Not Detected - - - - - - - - - 1.76E-01 
TH-231 Not Detected - - - - - - - - - 9.07E+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-Ol 
PB-211 Not Detected - - - - - - - - - 5.94E-01 
TL-207 Not Detected - - - - - - - - - 9.06E+00 

AM-241 Not Detected - - - - - - - - - 3.38E-Ol 
PU-239 Not Detected - - - - - - - - - 3.14E+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 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

.10Sm Not Detected --------- 2.44E-02 
AG-110m Not Detected -------.- 2.S7E-02 
BA-133 Not Detected --------- 5.49E-02 
BE-7 Not Detected --------- 1.76E-01 
CD-109 Not Detected --------- 5.79E-01 
CD-115 Not Detected --------- S.29E-02 
CE-139 Not Detected --------- 2.14E-02 
CE-141 Not Detected --------- 3.91E-02 
CE-144 Not Detected --------- 1.75E-Ol 
CO-56 Not Detected --------- 1.73E-02 
CO-57 Not Detected --------- 2.22E-02 
CO-5S Not Detected --------- 2.16E-02 
CO-60 Not Detected --------- 2.43E-02 
CR-51 Not Detected --------- 1.74E-01 
CS-134 Not Detected --------- 3.7SE-02 
CS-137 6.39E-02 1.96E-02 1.45E-02 
EU-1S2 Not Detected --------- 6.66E-02 
EU-154 Not Detected --------- 1.13E-01 
EU-155 Not Detected --------- 1.06E-Ol 
FE-59 Not Detected --------- 4.4SE-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 --------- 1.9SE-02 
K-40 5.06E+OO 9.13E-01 2.00E-01 
MN-S2 Not Detected --------- 2.67E-02 
MN-S4 Not Detected --------- 2.3SE-02 
'-~-99 Not Detected --------- 2.71E-01 

-22 Not Detected --------- 2.46E-02 
NA-24 Not Detected --------- 2.54E-Ol 
NB-95 Not Detected --------- 1.45E-Ol 
ND-147 Not Detected --------- 1.54E-Ol .Ad"" d""'1l;;i 
NI-57--------~9~.~8~2E~O~2~--_55~.79&8E~O~2~-------S.3SE-02~'~~~~/~· ;/.~ 
PB-210 Not Detected --------- 2.S6E+01 9/1~/5'7 
RU-103 Not Detected --------- 2.10E-02 
RU-106 Not Detected --------- 1.9SE-01 
SB-122 Not Detected --------- 4.60E-02 
SB-124 Not Detected --------- 2.12E-02 
SB-12S Not Detected --------- S.96E-02 
SN-113 Not Detected --------- 2.68E-02 
SR-8S Not Detected --------- 2.S3E-02 
TA-182 Not Detected --------- 1.0SE-01 
TA-183 Not Detected --------- 3.87E-Ol 
TC-99m Not Detected --------- 9.17E+00 
TL-201 Not Detected --------- 2.08E-Ol 
XE-133 Not Detected --------- 2.06E-Ol 
Y-88 Not Detected --------- 1.67E-02 
ZN-65 Not Detected --------- 7.35E-02 
ZR-95 Not Detected --------- 3.63E-02 

\. 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 6:10:04 PM * 
* ************************~****l***~***************~*******}***,************: 

* Analyzed by: 'i IS-57 Reviewed by: q ((~ 97 * 
******************* ****fi*** ***************** ****** ** ~************ 
Customer M.MITCHELL/MAC (6685/SMO) 
Customer Sample I 034058-003 
Lab Sample ID 70157605 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
920.000 

9-08-97 
9-10-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
9:55:00 AM 
4:21:17 PM 

6002 seconds 

."," -.... -

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- - - - - - - - - - - ---------- - - - - - - - - - -
U-238 Not Detected --------- 2.59E+00 
TH-234 1. 57E+00 4.52E-01 4.63E-01 
RA-226 9.10E-Ol 7.94E-01 4.54E-01 
PB-214 7.57E-01 1. 58E- 01 3.71E-02 
BI-214 6.89E-Ol 6.16E-01 3.49E-02 

..... 8:-232 3.59E-Ol 2.09E-01 1.05E-01 
~-228 2.67E-Ol" 1. 04E- 01 1. 01E- 01 

AC-228 Not Detected - -- - - - - - - 1.22E-01 
TH-228 Not Detected - - - - - - - - - 3.69E-01 
RA-224 3.44E-01 1. 37E- 01 5.53E-02 
PB-212 3.70E-01 6.82E-02 3.21E-02 
BI-212 3.98E-01 1.98E-01 1.95E-01 
TL-208 Not Detected - - - -- - - - - 4.65E-02 ~ 

9 .91E-02 ,vcST"'j~~ U-235 ~.8'H3 Oil ~.99l3 8:2 
TH-231 Not Detected - - - - - - - - - 9.82E+00 ?I ;, 
PA-231 Not Detected --------- 1. 07E+00 ?, I). 17 
TH-227 Not Detected - - - -- - - - - 2.35E-01 
RA-223 Not Detected - - - - -- - - - 1. 73E- 01 
RN-219 Not Detected - - - - - - - - - 2.79E-Ol 
PB-211 Not Detected - - - - - - - - - 6.32E-01 
TL-207 Not Detected - - - - - - - - - 9.46E+00 

AM-241 Not Detected --------- 3.58E-01 -;;a:I ~ PU-239 Not Detected - - - - - - - - - 3.32E+02 ~ 
NP-237 ~.OlE 01 1.:2 GE 81 2. 35E- 01;./0 J~ 7';'-0 
PA-233 Not Detected --------- 4.42E-02 
TH-229 Not Detected - - - - - - - - - 1. 87E- 01 



[Summary Report] - Sample ID: : 70157605 

'T"clide 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 --------- 5.89E-02 
BE-7 Not Detected --------- 1.91E-01 
CD-l09 Not Detected -- - --- - - - 7.99E-01 
CD-115 Not Detected - - - - - - - - - 9.12E-02 .. -.. . . -- .. -. -
CE-139 Not Detected - - - - - - - - - 2.28E-02 
CE-141 Not Detected - - - - -- -- - 2.26E-02 
CE-144 Not Detected - -- - - - - - - 1. 87E-Ol 
CO-56 Not Detected - - - - - - - - - 1. 77E-02 
Co-57 Not Detected --~- - - - -- 2.36E-02 
CO-58 Not Detected --------- 2.35E-02 
CO-60 Not Detected --------- 2.38E-02 
CR-51 Not Detected - - - - ----- 1. 83E-Ol 
CS-134 Not Detected - --- - - - - - 3.93E-02 
CS-137 7.53E-02 2.81E-02 1. 60E-02 
EU-152 Not Detected --------- 7.08E-02 
EU-154 Not Detected - ----- - - - 1.28E-01 
EU-155 Not Detected --- --- - - - 1.14E-Ol 
FE-59 Not Detected --------- 4.77E-02 
GD-153 Not Detected - - ---- --- 8.06E-02 
HG-203 Not Detected - - -- -- - - - 2.41E-02 
I-131 Not Detected - - - - - - - - - 2.47E-02 
IR-192 Not Detected ---.:.----- 2.11E-02 
K-40 6.67E+OO 1. 90E+00 1. 89E-Ol 
'~-52 Not Detected - ----- - -- 2.98E-02 

,-54 Not Detected -- ---- - - - 2.48E-02 
MO-99 Not Detected - - - - --- - - 2.91E-Ol 
NA-22 Not Detected - ---- - - - - 2.81E-02 
NA-24 Not Detected --------- 2.89E-Ol 
NB-95 Not Detected - - - - - - - - - 1. 67E-01 
ND-147 Not Detected - - - - -- - - - 1. 61E-01 
NI-57 Not Detected --------- 6.06E-02 
PB-210 Not Detected --------- 2.61E+Ol 
RU-103 Not Detected - - - - - - - - - 2.18E-02 
RU-106 Not Detected -- ----- - - 2.18E-Ol 
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-Ol 
TC-99m Not Detected - - - - - - - - - 1.21E+Ol 
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 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 7:55:1B PM * 

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

; Analyz'ed by: 9- 9 J/~-) 77' Reviewed by: ~ q jl4?,'q'7 : 
****************** *****~~*'*******************~***** **,********* 
Customer : M.MITCHELL/MAC (66B5/SMO) 
Customer Sample : 034059-003 
Lab Sample ID 70157606 

Sampl~ Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI 
B31. 000 

9-0B-97 
9-10-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

10:00:00 AM 
6:12:3B PM 

6002 seconds 

. "." .".. .. -

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - - - - - - - - ----------
U-238 Not Detected --------- 2.84E+OO 
TH-234 1.16E+00 S.51E-01 4.86E-01 
RA-226 1.61E+00 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 

'T'H-232 4.32E-01 2.60E-01 1.25E-01 
i-228 4.15E-01 2.07E-01 1.27E-Ol 

AC-228 5.22E-01 S.93E-01 6.35E-02 
TH-228 5.31E-01 4.03E-01 4.08E-01 
RA-224 4.67E-01 1. 73E-01 6.18E-02 
PB-212 4.97E-01 9.12E-02 3.2BE-02 
BI-212 5.75E-01 4.01E-01 2.45E-01 
TL-208 4.22E-01 1.04E-Ol S.40E-02 

U-23S Not Detected --------- 2.02E-Ol 
TH-231 Not Detected - - - ----- - 1. 09E+Ol 
PA-231 Not Detected --------- 1.16E+OO 
TH-227 Not Detected --------- 2.68E-Ol 
RA-223 Not Detected - - -- --- - - 1. 94E-01 
RN-219 Not Detected --------- 3.06E-Ol 
PB-211 Not Detected - - - - - - - - - 6.85E-01 
TL-207 Not Detected - - - - - - - - - 1.0SE+01 

AM-241 Not Detected - - - - - - - - - 4.12'-01 -it.:; ':/ <2 PU-239 Not Detected --- - - - - -- 3.67E+02;V~ ~ 
NP-237 l2. HE 01 1.16E 91 2.SSE-01 ~ 
PA-233 Not Detected --------- 4.62E-02 9)r9 
TH-229 Not Detected - - - - - - - - - 2.1SE-01 



[Summary Report] - Sample ID: : 70157606 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Bm Not Detected --------- 3.10E-02 
AG-llOm Not Detected --------- 3.09E-02 
BA-133 Not Detected --------- 5.98E-02 
BE-7 Not Detected --------- 2.l0E-Ol 
CD-109 Not Detected --------- 8.68E-Ol 
CD-115 Not Detected --------- 1.08E-Ol 
CE-139 Not Detected --------- 2.47E-02 
CE-14l Not Detected --------- 4.55E-02 
CE-144 Not Detected --------- 2.02E-Ol 
CO-56 Not Detected --------- 1.98E-02 
CO-57 Not Detected --------- 2.55E-02 
CO-58 Not Detected --------- 2.64E-02 
CO-60 Not Detected --------- 2.62E-02 
CR-51 Not Detected --------- 1.96E-Ol 
CS-134 Not Detected --------- 4.14E-02 
CS-137 6.93E-02 2.67E-02 1.73E-02 
EU-152 Not Detected --------- 7.6SE-02 
EU-1S4 Not Detected --------- 1.4SE-Ol 
EU-155 Not Detected --------- 1.22E-Ol 
FE-S9 Not Detected --------- S.20E-02 
GD-153 Not Detected --------- B.96E-02 
HG-203 Not Detected --------- 2.61E-02 
I-13l Not Detected --------- 2.77E-02 
IR-192 Not Detected --------- 2.22E-02 
K-40 8.17E+OO 1.35E+OO 1.9SE-01 
'~-52 Not Detected --------- 3.50E-02 
~-S4 Not Detected --------- 2.81E-02 

MO-99 Not Detected --------- 3.38E-01 
NA-22 Not Detected --------- 3.0SE-02 
NA-24 Not Detected --------- 3.48E-01 
NB-95 Not Detected --------- 1.93E-01 :I~ 
ND-147 Not Detected - - - - - - - - - 1. 89E-Ol -;-.1 rj' 0' ~I __ I 
NI - S 7 -----~:r:_. 33-33-EB-e-O 3:1--~99-:-. O&4+:EEH09-::2=----- 7 • 03 E - 02 ,l/c""'l P(vt L--eA ~ ~ ~J 1"7 
PB-210 Not Detected --------- 2.96E+01 
RU-l03 Not Detected --------- 2.S1E-02 
RU-106 Not Detected --------- 2.32E-Ol 
SB-122 Not Detected --------- S.59E-02 
SB-124 Not Detected --------- 2.42E-02 
SB-125 Not Detected --------- 6.53E-02 
SN-ll3 Not Detected --------- 3.l4E-02 
SR-B5 Not Detected --------- 2.91E-02 
TA-1B2 Not Detected --------- 1.22E-01 
TA-1B3 Not Detected --------- 4.77E-Ol 
TC-99m Not Detected --------- 1.S9E+Ol 
TL-20l Not Detected --------- 2.53E-Ol 
XE-133 Not Detected --------- 2.S5E-01 
Y-88 Not Detected --------- 2.34E-02 
ZN-65 Not Detected --------- B.27E-02 
ZR~95 Not Detected --------- 4.60E-02 

• 



************************************************************************* 
* Sandia National Laboratories * 
k Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
k 9-10-97 9:40:17 PM * 

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

* . 9' * k Analyzed by: - 7 I) :;., Reviewed by: * 
k***************** *****I**~*******************~Jj'~L~~********** 
:ustomer : M.MITCHELL/MAC (668S/SMO) 
:ustomer Sample I : 034060-003 
Lab Sample ID 701S7607 

sampl~ Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
894.000 

9-08-97 
9-10-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:10:00 AM 
7:57:25 PM 

6003 seconds 

Comments: 
************************************************************************* 

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 S.16E-01 
RA-226 Not Detected --------- 3.99E-01 
PB-214 7.66E-01 1.31E-01 3.91E-02 
BI-214 7.1SE-01 1. 28E- 01 3.63E-02 

"'(i-232 S.98E-01 3.12E-01 1.22E-01 
l.-228 S.64E-01 1. 91E- 01 1. 06E-01 

AC-228 S.31E-01 1.40E-01 6.28E-02 
TH-228 3.04E-01 1.60E-01 4.23E-01 
RA-224 5.S0E-01 2.26E-01 S.85E-02 
PB-212 S.19E-01 9.18E-02 3.23E-02 
BI-212 S.13E-01 2.39E-Ol 2.46E-Ol 
TL-208 4.72E-Ol 1.0SE-Ol S.27E-02 

U-235 Not Detected --------- 2.04E-Ol 
TH-231 Not Detected --------- 1. 07E+Ol 
PA-231 Not Detected --------- 1.16E+00 
TH-227 Not Detected --------- 2.63E-Ol 
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 It ~~ PU-239 Not Detected 3.70E+02 ---------
2 . 5 5E - 01 J/c.::r;, <-~ .sy,. )'-/5-NP-237 3.63E 81 1.2GB 01 

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-l08m Not Detected --------- 3.01E-02 
AG-ll0m Not Detected --------- 2.97E-02 
BA-133 Not Detected --------- 6.09E-02 
BE-7 Not Detected --------- 2.10E-01 
CD-l09 Not Detected --------- 8.67E-01 
CD-l15 Not Detected --------- 1. 07E-01 
CE-139 Not Detected --------- 2.48E-02 
CE-141 Not Detected --------- 4.63E-02 
CE-144 Not Detected --------- 1.98E-01 
CO-56 Not Detected --------- 2.14E-02 
Co-57 Not Detected --------- 2.50E-02 
CO-58 Not Detected --------- 2.59E-02 
CO-60 Not Detected --------- 2.80E-02 
CR-51 Not Detected --------- 1. 94E- 01 
CS-134 Not Detected --------- 4.18E-02 
CS-137 4.57E-02 1.98E-02 1. 87E- 02 
EU-152 Not Detected --------- 7.50E-02 
EU-154 Not Detected --------- 1.38E-Ol 
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 --------- 2.62E-02 
1-131 Not Detected --------- 2.80E-02 
IR-192 Not Detected --------- 2.21E-02 
K-40 9.22E+00 1.46E+00 1. 97E-01 
-""l'-52 Not Detected --------- 3.12E-02 

i- 54 Not Detected --------- 2.65E-02 
MO-99 Not Detected --------- 3.46E-01 
NA-22 Not Detected --------- 2.98E-02 
NA-24 Not Detected --------- 3.84E-01 
NB-95 Not Detected --------- 1.92E-01 ~ 

~rj" ND-147 Not Detected --------- 1. 85E-0l 
NI-57 1.29E 91 9.99E 92 7.16E-02ft/~~~~ 
PB-210 Not Detected --------- 2.95E+Ol 
RU-103 Not Detected --------- 2.28E-02 
RU-l06 Not Detected --------- 2.26E-Ol 
SB-122 Not Detected --------- 5.84E-02 
SB-124 Not Detected --------- 2.43E-02 
SB-125 Not Detected --------- 6.54E-02 
SN-113 Not Detected --------- 3.02E-02 
SR-85 Not Detected --------- 2.93E-02 
TA-182 Not Detected --------- i.23E-01 
TA-183 Not Detected --------- 4.80E-01 
TC-99m Not Detected --------- 1. 89E+Ol 
TL-201 Not Detected --------- 2.59E-Ol 
XE-133 Not Detected --------- 2.55E-Ol 
Y-88 Not Detected --------- 2.38E-02 
ZN-65 Not Detected --------- 8.32E-02 
ZR-.95 Not Detected --------- 4.42E-02 



' .. ~.' . 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 11:25:15 PM * 

: ~::::::*:::**9**********::;:;:~;:~**::::::::*::::*~:*;~~*J:~**********: 
******************* * *****{;********************~*~*~ ~*~*********** 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample I : 034062-003 
Lab Sample ID : 70157608 

Sample Description 
Sample Quantity 
Sample Date/Time 
AQquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
855.000 

9-08-97 
9-10-97 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 

10:30:00 AM 
9:42:34 PM 

6002 seconds 

Comments: 
************************************************************************* 

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 
RA-226 1. 78E+00 5.35E-01· 4.59E-01 
PB-214 6.71E-01 1.10E-01 3.66E-02 
BI-214 6.33E-01 1.22E-01 3.77E-02 

~q-232 4.17E-01 2.37E-01 1.09E-01 
.-1.-228 4.46E-01 1.49E-01 1. 06E-01 

AC-228 4.63E-01 1.27E-01 5.87E-02 
TH-228 5.29E-01 1. 78E-0l 3.SSE-01 
RA-224 3.77E-01 1.52E-01 4.97E-02 
PB-212 4.26E-01 1.87E-01 3.1SE-02 
BI-212 5.69E-01 2.SSE-01 2.42E-01 
TL-208 3.94E-01 3.76E-01 S.13E-02 

U-235 Not Detected --------- 1.9SE-01 
TH-231 Not Detected --------- 9.89E+00 
PA-231 Not Detected --------- 1.14E+00 
TH-227 Not Detected --------- 2.50E-01 ~ ~ RA-223 Not Detected --------- 1 81E-01 (~ 
RN-219 il.il3l3 93: %!.~5l3 93: 2:99E-01fi/o::r-)J. ~,hr.A., 
PB-211 Not Detected --------- 6.53E-01 
TL-207 Not Detected --------- 1.0SE+01 

AM-241 Not Detected --------- 3.82E-01 
PU-239 Not Detected --------- 3.49E+02 
NP-237 Not Detected --------- 2.04E-01 
PA-233 Not Detected --------- 4.62E-02 
TH-229 Not Detected --------- 1.99E-01 



[Summary Report] - Sample ID: : 70157608 

-- '.clide Activity 2-sigma MDA 
,ame (pCi/gram) Error (pCi/gram) 

------- - - -- - -"- - -- - - -- - -~ - - - ----------
AG-108m Not Detected --------- 3.02E-02 
AG-IIOm Not Detected --------- 2.33E-02 
BA-133 Not Detected --------- 5.81E-02 
BE-7 Not Detected --------- 1. 95E-OI 
CD-I09 Not Detected --------- 6.93E-01 
CD-115 Not Detected --------- 1. 06E-01 -:.." .. -.--. -
CE-139 Not Detected --------- 2.42E-02 
CE-141 Not Detected --------- 4.45E-02 
CE-144 Not Detected --------- 1.96E-OI 
~0-56 Not Detected - - - -- - - - - 1.92E-02 

0-57 Not Detected --------- 2.43E-02 
CO-58 Not Detected --------- 2.47E-02 
CO-60 Not Detected --------- 2.68E-02 
CR-SI Not Detected --------- 1. 90E- 01 
CS-134 Not Detected --------- 4.12E-02 
CS-137 Not Detected --------- 2.57E-02 
EU-152 Not Detected -- - - -- - - - 7.28E-02 
EU-1S4 Not Detected --------- 1.41E-01 
EU-ISS Not Detected --------- 1.1SE-01 
FE-59 Not Detected --------- S.19E-02 
GD-1S3 Not Detected --------- 8.60E-02 
HG-203 Not Detected --------- 2.56E-02 
I-131 Not Detected --------- 2.7SE-02 
IR-192 Not Detected --------- 2.19E-02 
K-40 7.40E+00 1.19E+00 2.02E-OI 
-~-S2 Not Detected - - -- ---- - 3.20E-02 
_~-S4 Not Detected --------- 2.58E-02 

MO-99 Not Detected - - -- -- - - - 3.22E-01 
NA-22 Not Detected -- - - -- - - - 3.2SE-02 
NA-24 Not Detected --------- 3.75E-01 
NB-95 Not Detected - - - - - - - - - 1.8SE-Ol 
ND-147 Not Detected - - - - - - - - - 1. 7SE-01 
NI-S7 Not Detected --------- 1. 21E-01 
PB-210 Not Detected --------- 2.81E+01 
RU-103 Not Detected --------- 2.30E-02 
RU-I06 Not Detected --------- 2.21E-01 
SB-122 Not Detected --- - - - - - - S.48E-02 
SB-124 Not Detected - - - - - - - - - 2.48E-02 
SB-12S Not Detected - - - - - - - - - 6.29E-02 
SN-I13 Not Detected --------- 2.99E-02 
SR-8S Not Detected - - - -- - - - - 2.90E-02 
TA-182 Not Detected --------- 1.19E- 01 
TA-183 Not Detected --------- 4.S4E-OI 
TC-99m Not Detected - - - - - - - - - 2.13E+01 
TL-201 Not Detected --------- 2.54E-01 XE-133 Not Detected - - - - - - - - - 2.4SE-01 Y-88 Not Detected -- - - - - - - - 1.90E-02 ZN-65 Not Detected --------- 7.9SE-02 ZR-9S Not Detected - - - - - - - - - 4.19E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
1- 9-11-97 1:10:00 AM * 
,********************************************************************** 

:*~~;r;;~*~r!**~*~~;:t:l~***~;~!;:;~*~r!~*1b¥J~*1**********: 
Customer ::~*~ M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID : 034063-003 
Lab Sample ID 70157609 

Sample Description 
Sample Quantity 
Sample Date/Time 
Aqquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
897.000 

9-08-97 
9-10-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

10:50:00 AM 
11:27:20 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - - - - - - - - - ------ -- -
U-238 Not Detected --------- 2.40E+00 
TH-234 6.69E-Ol 2.84E-Ol 4.17E-Ol 
RA-226 1.77E+00 7.68E-01 4.86E-Ol 
PB-214 6.49E-Ol 4.18E-01 3.32E-02 
BI-214 5.85E-Ol 1. 09E- 01 3.50E-02 

··{-232 3.26E-Ol 2.01E-01 1. 05E-01 
.-1.-228 3.69E-Ol 1.74E-01 9.73E-02 

AC-228 Not Detected - - -- - - - - - 1. 23E- 01 
TH-228 1.88E-01 1.30E-Ol 3.59E-Ol 
RA-224 3.00E-01 1.28E-Ol 5.33E-02 
PB-212 3.20E-Ol 7.05E-02 3.14E-02 
BI-212 4.79E-Ol 3.41E-01 2.15E-01 
TL-208 2.67E-01 8.79E-02 4.60E-02 

U-235 Not Detected - -- - - - - - - 1. 85E-Ol 
TH-231 Not Detected - - - - - - - - - 9.52E+00 
PA-231 Not Detected - --- - - - - - 1. 05E+00 
TH-227 Not Detected - - - - - - - - - 2.20E-01 I.';;;;:' -;;/fi RA-223 Not Detected 1.71E-Ol . - -- - - - - - -

2.70E-01lU ,..!TO ~ 9/t~-) RN-219 2.1i!E 91 2.29E 81 
PB-211 Not Detected - - - - - -- - - S.94E-Ol 
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] - Sample ID: : 70157609 

--'lclide Activity 2-sigma MIlA 
_~ame (pCi/gram) Error (pCi/gram) ------- - - - - - --- - - - ------~--- ----------

AG-l08m Not Detected --------- 2.75E-02 
AG-ll0m Not Detected --------- 2.23E-02 
BA-133 Not Detected -- - - - .. -- - 5.52E-02 
BE-7 Not Detected --------- 1.10E-Ol 
CD-l09 Not Detected --------- 7.00E-Ol 
CD-115 Not Detected - - -.. .. .. .. -.. 9.68E-02 . -;." ...... 
CE-139 Not Detected --------- 2.23E-02 
CE-141 Not Detected --------- 4.16E-02 
CE-144 Not Detected - - - - .. .. .. .. .. 1.81E-Ol 
gO-56 Not Detected - - - - .. .. .. - .. 1. 79E-02 

0-57 Not Detected .. - - -- .. --.. 2.31E-02 
CO-58 Not Detected --------- 2.23E-02 
CO-60 Not Detected --------- 2.43E-02 
CR-51 Not Detected - - - .. .. .. .. .. - 1.77E-Ol 
CS-134 Not Detected .. - - --.. .. - - 3.87E-02 
CS-137 1.13E-02 2.23E-02 1.48E-02 
EU-152 Not Detected --------- 6.93E-02 
EU-154 Not Detected --------- 1.28E-0l 
EU-155 Not Detected --------- 1. 08E- 01 
FE-59 Not Detected .. .. .. .. .. .. .. .. - 4.53E-02 
GD-153 Not Detected --------- 7.76E-02 
HG-203 Not Detected .. - .. .. .. .. - .. .. 2.32E-02 
1-131 Not Detected --------- 2.45E-02 
IR-192 Not Detected· .. .. .. .. - .. .. .. .. 2.03E-02 
K-40 5.97E+00 1.03E+00 1. 71E- 01 
-"N-52 Not Detected --------- 2.79E-02 

J.~ - 54 Not Detected --------- 2.50E-02 
MO-99 Not Detected - - .. .. .. .. - - .. 3.06E-01 
NA-22 Not Detected --------- 2.70E-02 
NA-24 Not Detected --------- 3.50E-01 
NB-95 Not Detected --------- 1.64E-01 
ND-147 Not Detected --------- 1.49E-01 
NI-57 Not Detected .. .. .. .. - .. .. - - 5.82E-02 
PB-210 Not Detected --------- 2.56E+01 
RU-103 Not Detected --------- 2.09E-02 
RU-106 Not Detected --------- 2.09E-Ol 
SB-122 Not Detected --------- 5.11E-02 
SB-124 Not Detected --------- 2.27E-02 
SB-125 Not Detected .. - .. .. .. .. .. .. .. 5.58E-02 
SN-l13 Not Detected .. .. .. .. .. .. .. .. - 2.78E-02 
SR-85 Not Detected .. .. .. .. .. .. .. .. .. 2.66E-02 
TA-182 Not Detected .. .. .. .. .. - .. - .. 1.09E-01 TA-183 Not Detected --------- 4.11E-01 
TC-99m Not Detected .. .. .. .. .. .. .. - .. 2.36E+Ol 
TL-201 Not Detected .. - - .. .. .. .. .. .. 2.35E-Ol 
XE-133 Not Detected .. - .. .. .. .. .. - .. 2.38E-01 Y-88 Not Detected --------- 1. 79E- 02 ZN-65 Not Detected - .. .. .. .. .. .. .. - 7.53E-02 
ZR-95 Not Detected .. .. .. .. .. .. .. .. .. 3.83E-02 



k***************************************************** ******************* 
k Sandia National Laboratories * 
k Radiation protection Sample Diagnostics Program [881 Laboratory] * 
k 9-11-97 2:54:41 AM * 

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

:*~~~r:~~*~r;*~*~'i;.;lf*1*~**!;!~;~;~*~r;~9JJ~)*~J*********: 
:ustomer *~*** : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034064-003 
Lab Sample ID 70157610 

sampl~ Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
De'tector Name 
Elapsed Live/Real Time 

MARINELLI 
1020.000 
9-08-97 
9-11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:05:00 AM 
1:12:07 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.28E+00 
TH-234 7.00E-01 4.02E-01 4.28E-01 
RA-226 1. 35E+00 1. 69E+00 4.13E-01 
PB-214 7.23E-01 4.63E~01 3.07E-02 
BI-214 6.49E-01 5.35E-01 2.93E-02 

.... q-232 1. 78E-01 1. 26E- 01 9.00E-02 
.. -228 2.30E-01 9.60E-02 9.39E-02 

AC-228 Not Detected - - - - - - -- - 1. 05E-01 
TH-228 3.04E-01 1.29E-01 3.05E-01 
RA-224 2.19E-01 1.14E-01 4.51E-02 
PB-212 2.41E-01 4.67E-02 2.71E-02 
BI-212 2.27E-01 1.41E-01 1. 61E-Ol 
TL-208 2.61E-01 9.66E-02 4.48E-02 

U-235 Not Detected - - - - - - - - - 1.70E-Ol 
TH-231 Not Detected - - - -- - - - - 8.40E+OO 
PA-231 Not Detected - - - - -- - - - 9.50E-01 
TH-227 Not Detected --------- 1.90E-Ol 
RA-223 Not Detected --------- 1.52E-Ol 
RN-219 Not Detected --------- 2.51E-Ol 
PB-211 Not Detected --------- 5.62E-Ol 
TL-207 Not Detected --------- 8.43E+00 

AM-241 Not Detected --------- 3.26E-01 
PU-239 Not Detected --------- 2.95E+02 
NP-237 Not Detected .. _------- 2.04E-01 
PA-233 Not Detected --------- 3.74E-02 
TH-229 Not Detected --------- 1. 72E-01 



[Summary Report] - Sample ID: : 70157610 

l\T'lclide 
ame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 2.37E-02 
AG-110m Not Detected --------- 2.50E-02 
BA-133 Not Detected --------- 5.32E-02 
BE-7 Not Detected --------- 1.76E-01 
CD-109 Not Detected --------- 6.92E-01 ~ 

g~=i~~ _____ N_o_t~~~~~~~~H~~t~~~g~ ___ -55~~~~~9E~---9&.-j~--------~:~~:=g~)V~~~~~ _J. 
CE-141 Not Detected --------- 3.86E-02 ')1&~7'7 
CE-144 Not Detected --------- 1.65E-01 
CO-56 Not Detected --------- 2.25E-02 
00-57 Not Detected --------- 2.05E-02 
CO-58 Not Detected --------- 2.17E-02 
CO-60 Not Detected --------- 2.14E-02 
CR-S1 Not Detected --------- 1.64E-01 
CS-134 Not Detected --------- 3.80E-02 
CS-137 4.62E-02 2.09E-02 1.45E-02 
EU-152 Not Detected --------- 6.16E-02 
EU-154 Not Detected --------- 1.09E-Ol 
EU-155 Not Detected --------- 9.77E-02 
FE-59 Not Detected --------- 4.07E-02 
GD-1S3 Not Detected --------- 7.2SE-02 
HG-203 Not Detected --------- 2.15E-02 
I-131 Not Detected --------- 2.34E-02 
IR-192 Not Detected --------- 1.85E-02 
K-40 4.76E+OO 1.3SE+00 1.82E-01 
l\~-S2 Not Detected --------- 2.53E-02 

I-54 Not Detected --------- 2.16E-02 
MO-99 Not Detected --------- 2.74E-Ol 
NA-22 Not Detected --------- 2.48E-02 
NA-24 Not Detected --------- 3.B6E-Ol 
NB-95 Not Detected --------- 1.43E-Ol ?: 
ND-147 Not Detected --------- 1.51E-01 JJ~ ,//L 
NI-57 1.29E 01 9.3JE 92 5.78E-02,v% 7//Jjf? 
PB-210 Not Detected --------- 2.41E+Ol 
RU-103 Not Detected --------- 1.91E-02 
RU-106 Not Detected --------- 1.76E-Ol 
SB-122 Not Detected --------- 4.6SE-02 
SB-124 Not Detected --------- 2.0SE-02 
SB-125 Not Detected --------- 5.32E-02 
SN-113 Not Detected --------- 2.47E-02 
SR-85 Not Detected --------- 2.32E-02 
TA-182 Not Detected --------- 1.03E-Ol 
TA-183 Not Detected --------- 3.95E-Ol 
TC-99m Not Detected --------- 2.56E+Ol 
TL-201 Not Detected --------- 2.14E-Ol 
XE-133 Not Detected --------- 2.17E-Ol 
Y-88 Not Detected --------- 1.68E-02 
ZN-65 Not Detected --------- 6.98E-02 
ZR-95 Not Detected --------- 3.43E-02 



k***************************************************** ******************* 
k Sandia National Laboratories * 
k Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
k 9-11-97 4:39:31 AM * 
* *****~*******9**********0.****L*****~****************** ******************: 

* Analyzed by:· 1. I) P7 Reviewed by: \.h:l-1 aj/l_j(1.7 * 
******************* **** *** *******************~*l*~ ************* 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034065-003 
Lab Sample ID 70157611 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
891. 000 

9-08-97 
9-11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM 
2:56:46 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- -- - - - - - - - - ---------- - - -- - - - - - -
U-238 Not Detected - - - - - - - - - 2.47E+OO 
TH-234 1. 03E+OO 3.45E-01 4.31E-01 
RA-226 1. 07E+OO 4.55E-01 4.45E-01 
PB-214 7.11E-01 1.14E+OO 3.55E-02 
BI-214 6.45E-01 1.23E-Ol 3.44E-02 

mH-232 2.78E-01 1. 62E-01 1.03E-01 
~-228 3.80E-01 1.59E-Ol 1.03E-01 

AC-228 2.49E-01 4.69E-Ol S.65E-02 
TH-228 Not Detected --------- 6.41E-01 
RA-224 3.80E-0l 1.62E-01 S.S2E-02 
PB-212 3.0SE-01 6.79E-02 3.11E-02 
BI-212 3.34E-01 2.S3E-Ol 2.04E-01 
TL-208 2.68E-01 2.68E-Ol 4.71E-02 

U-23S 3.46E-02 5.51E-02 1.04E-01 
TH-231 Not Detected - - - - - - - - - 9.82E+OO 
PA-231 Not Detected --------- 1.09E+OO 
TH-227 Not Detected - - -- - - - - - 2.26E-01 
RA-223 Not Detected - - -- -- - - - 1.77E-01 
RN-219 Not Detected - - - - - - - - - 2.80E-01 
PB-211 Not Detected --------- 6.S1E-Ol 
TL-207 Not Detected --------- 9.S9E+OO 

AM-241 Not Detected --------- 3.S7E-Ol 
PU-239 Not Detected - - - - - - - - - 3.32E+02 
NP-237 Not Detected - -- - - - - - - 2.87E-Ol 
PA-233 Not Detected --------- 4.20E-02 
TH-229 Not Detected --------- 1.92E-Ol 



[Summary Report] - Sample ID: : 70157611 

Nuclide 
arne 

Activity 
(pCi/grarn) 

2-sigma 
Error 

MDA 
(pCi/grarn) 

AG-108m Not Detected --------- 2.70E-02 
AG-110m Not Detected --------- 2.38E-02 
BA-133 Not Detected --------- 5.79E-02 ~d 

ggj~~ ...... --:-:-:-€~I-::-e~f-3:!i3~i-:-&!Ti---:~ ~:;-~:-l. ~r~rJ~3-~-€~r.I~~--- UiHt .,'.r J.T~ ;\;,r), 
CE-139 Not Detected --------- 2.30E-02 
CE-14I Not Detected --------- 2.39E-02 
CE-144 Not Detected --------- 1.80E-OI 
CO-56 Not Detected --------- 1.78E-02 
00-57 Not Detected --------- 2.3IE-02 
CO-58 Not Detected --------- 2.39E-02 
CO-60 Not Detected --------- 2.27E-02 
CR-51 Not Detected --------- 1.89E-OI 
CS-134 Not Detected --------- 4.I2E-02 
CS-137 1.74E-02 1.39E-02 1.43E-02 
EU-152 Not Detected --------- 6.92E-02 
EU-154 Not Detected --------- 1.24E-OI 
EU-155 Not Detected --------- 1.11E-OI 
FE-59 Not Detected --------- 4.66E-02 
GD-153 Not Detected --------- 8.00E-02 
HG-203 Not Detected --------- 2.4IE-02 
I-13I Not Detected --------- 2.60E-02 
IR-192 Not Detected --------- 2_02E-02 
K-40 5.73E+00 9.66E-01 1.92E-OI 
MN-52 Not Detected --------- 2.87E-02 

'-54 Not Detected --------- 2.5IE-02 
"10-99 Not Detected --------- 3.3IE-OI 
NA-22 Not Detected --------- 2.96E-02 
NA-24 Not Detected --------- 4.44E-01 
NB-95 Not Detected --------- 1.73E-01 

~=~~7 Not ~~~~~t~~ -~~;~E-O~ ~:~~~=g~ tU:;rj;r~ ~,/ _l 
PB-2I0 Not Detected - - - - - - - - - 2. 62E+OI /f/t.r?)} 
RU-I03 Not Detected --------- 2.I5E-02 
RU-I06 Not Detected --------- 2.0IE-OI 
SB-122 Not Detected --------- 5.54E-02 
SB-124 Not Detected --------- 2.24E-02 
SB-125 Not Detected --------- 5.97E-02 
SN-113 Not Detected --------- 2.9IE-02 
SR-85 Not Detected --------- 2.65E-02 
TA-182 Not Detected --------- 1.13E-01 
TA-183 Not Detected --------- 4.35E-01 
TC-99m Not Detected --------- 3.42E+01 
TL-201 Not Detected --------- 2.48E-01 
XE-133 Not Detected --------- 2.5IE-OI 
Y-88 Not Detected --------- 1.95E-02 
ZN-65 Not Detected --------- 7.74E-02 
ZR-95 Not Detected --------- 3.80E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 6:24:29 AM * 

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

:*~~;r;~~*~r!***9* . ****~{~~7***~**!;!~;~;~*~r!~*~L~~417*********: 
~ustomer : M.MITCHELL/MAC (6685/SMO) 
~ustomer Sample I : 034148-003 
Jab Sample ID 70157612 

,ampl~ Description 
,ample Quantity 
,ample Date/Time 
\cquire Start Date/Time 
)e'tector Name 
~lapsed Live/Real Time 

MARINELLI 
946.000 

9-08-97 
9-11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:45:00 AM 
4:41:41 AM 

6003 seconds 

~omments: 

,************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - - - - - - - - ----------
U-238 Not Detected - - - - - - - - - 2.64E+00 
TH-234 1. 01E+00 4.00E-01 4.78E-01 
RA-226 7.38E-01 5.35E-01 4.34E-01 
PB-214 7.14E-01 1. 24E-01 3.34E-02 
BI-214 6.52E-01 5.S7E-01 3.S3E-02 

"'T-J:-232 S.13E-01 2.75E-01 1.16E-0l 
.-228 4.96E-01 1.87E-01 9.61E-02 

AC-228 5.81E-01 1. 46E-01 S.53E-02 
TH-228 4.74E-01 1.70E-01 3.90E-01 
RA-224 4.81E-01 1. 7SE-01 S.32E-02 
PB-212 4.88E-01 3.41E-01 3.16E-02 
BI-212 5.71E-Ol 2.73E-Ol 2.11E-Ol 
TL-208 4.65E-Ol 9.S6E-02 S.17E-02 

U-235 6.87E-02 7.13E-02 1.25E-01 
TH-231 Not Detected - - - - - - - - - 1.01E+01 
PA-231 Not Detected . - - - - - - - - - 1.13E+00 
TH-227 Not Detected --------- 2.50E-01 
RA-223 Not Detected - - - - - - - - - 1. 84E-Ol 
RN-219 Not Detected - - - - - - - - - 2.83E-01 
PB-211 Not Detected - - - - - - - - - 6.40E-Ol 
TL-207 Not Detected - -- - - - - - - 9.63E+00 

AM-241 Not Detected - - - - - - - - - 3.86E-Ol 
PU-239 Not Detected - - - - - - - - - 3.S2E+02 
NP-237 Not Detected - - - - - - - - - 2.17E-Ol 
PA-233 Not Detected - - - - - - - - - 4.43E-02 
TH-229 Not Detected - - - - - - - - - 1.96E-Ol 



[Summary Report] - Sample ID: : 70157612 

Nuclide 
~ame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Bm Not Detected --------- 2.96E-02 
AG-110m Not Detected --------- 2.92E-02 
BA-133 Not Detected --------- S.62E-02 ? 
BE-7 Not Detected --------- 1.99E-01 .-r-/J~ .J. 
CD - 109 ----~1,...,..~Z!_3::113B_t_1 -e-O-e-O---4-q ~. 3,...QHBH0l-31::-----7 . 3 BE - 01,AJ6"1 ~.v1 fA . ?"/t .Iff) 
CD-11S Not Detected --------- 1.14E-01, ..... 
CE-139 Not Detected --------- 2.37E-02 
CE-141 Not Detected --------- 4.47E-02 
CE-144 Not Detected --------- 1.94E-01 
CO-S6 Not Detected --------- 1.B9E-02 
~O-S7 Not Detected --------- 2.36E-02 
CO-5B Not Detected --------- 2.S0E-02 
CO-60 Not Detected --------- 2.61E-02 
CR-51 Not Detected --------- 1.92E-01 
CS-134 Not Detected --------- 4.06E-02 
CS-137 S.S3E-02 1.9BE-02 1.B3E-02 
EU-1S2 Not Detected --------- 7.07E-02 
EU-1S4 Not Detected --------- 1.37E-01 
EU-1SS Not Detected --------- 1.21E-01 
FE-S9 Not Detected --------- S.lOE-02 
GD-1S3 Not Detected --------- B.17E-02 
HG-203 Not Detected --------- 2.S0E-02 
I-131 Not Detected --------- 2.63E-02 
IR-192 Not Detected ---.----- 2.1BE-02 
K-40 8.60E+OO 1.33E+OO 1.93E-01 
MN-S2 Not Detected --------- 3.13E-02 
N-54 Not Detected --------- 2.S7E-02 

.10-99 Not Detected --------- 3.S1E-01 
NA-22 Not Detected --------- 2.99E-02 
NA-24 Not Detected --------- 4.BOE-01 
NB-9S Not Detected --------- 1.93E-01 

~=~~7 Not ~~~~~t~~ -e~;;~-02 ~:~~~=g~,v..rjas;l~/_L 
PB-210 Not Detected --------- 2.81E+01 /91'&'1'>1 
RU-103 Not Detected --------- 2.27E-02 
RU-106 Not Detected --------- 2.07E-01 
SB-122 Not Detected --------- 5.80E-02 
SB-124 Not Detected --------- 2.4SE-02 
SB-12S Not Detected --------- 6.S7E-02 
SN-113 Not Detected --------- 2.93E-02 
SR-8S Not Detected --------- 2.84E-02 
TA-182 Not Detected --------- 1.18E-01 
TA-1B3 Not Detected --------- 4.7BE-01 
TC-99m Not Detected --------- 4.08E+01 
TL-201 Not Detected --------- 2.60E-01 
XE-133 Not Detected --------- 2.66E-01 
Y-88 Not Detected --------- 2.03E-02 
ZN-6S Not Detected --------- 7.87E-02 
ZR-9S Not Detected --------- 4.04E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-11-97 9:57:31 AM * 

,********************************************************************** 

: Analy~ed by: 9 f J/)//'f7' Reviewed by: \.....J4.1 61 //£".j9/ : 
******************* ****~~*/*~******************~:*J*** ************ 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample I : 034150-003 
Lab Sample ID 70157613 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI 
994.000 

9-08-97 
9 -11-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 

11:50:00 AM 
8:07:57 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- - - - - - - - - - - ---------- - - - - - --- - -
U-238 Not Detected - - - - - - - -- 2.50E+00 
TH-234 1.12E+00 3.71E-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 6.72E-01 1.08E-01 3.17E-02 

'1'H-232 4.29E-01 2.13E-01 1. 01E-01 
l-228 3.43E-01 1.24E-01 1.17E-01 

i-\.C-228 Not Detected - - - - - - - -- 5.99E-02 
TH-228 5.67E-01 4.25E-01 3.53E-01 
RA-224 4.19E-01 1.40E-01 5.38E-02 
PB-212 4.09E-01 2. 7lE- 01 2.93E-02 
BI-212 Not Detected --------- 2.24E-01 
TL-208 3.95E-Ol 9.09E-02 4.73E-02 

U-235 Not Detected - - - - - - - - - 1.86E-01 
TH-231 Not Detected --------- 9.77E+00 
PA-231 Not Detected --------- 1. 09E+OO 
TH-227 Not Detected - - - - - - - - - 2.36E-01 
RA-223 Not Detected - - - - - - - - - 1. 78E-01 
RN-219 Not Detected --------- 2.72E-01 
PB-211 Not Detected - - - - - - - - - 6.12E-01 
TL-207 Not Detected - - - -- - - - - 1.00E+01 

AM-241 Not Detected - - - - - - - - - 3.59E-01 
PU-239 Not Detected - - - - - - - - - 3.41E+02 
NP-237 Not Detected - - - - - - - - - 2.92E-01 
PA-233 Not Detected - - - - - - - - - 4.37E-02 
TH-229 Not Detected - - - - - - - - - 1.95E-01 



[Summary Report] - Sample ID: : 70157613 

Nuclide 
Tame 

Activity 
(pCijgram) 

2-sigma 
Error 

MDA 
(pCijgram) 

AG-10Bm Not Detected --------- 2.69E-02 
AG-110m Not Detected --------- 3.0SE-02 
BA-133 Not Detected - - - - - - - - - 5. S4E- 02 ;;;, 
BE-7 Not Detected --------- 1.91E-01.-;rA-r'i'iJ j 
CD -1 0 9 -----E9l-:.:-E6r33,.:sE.......e-9~1--_:3!_:._eOf.::r913E_e_911_----7 . 64 E = 01 AJd"1 AVlUA uf f jlq'J7 
CD-115 Not Detected --------- 1.11.E 01 .;._ ..... . 
CE-139 Not Detected --------- 2.22E-02 
CE-141 Not Detected --------- 4.2SE-02 
CE-144 Not Detected --------- 1.B7E-01 
CO-56 Not Detected --------- 1.B4E-02 
~O-57 Not Detected --------- 2.34E-02 
CO-58 Not Detected --------- 2.22E-02 
CO-60 Not Detected --------- 2.44E-02 
CR-S1 Not Detected --------- 1.83E-01 
CS-134 Not Detected --------- 3.B9E-02 
CS-137 9.37E-02 2.66E-02 1.58E-02 
EU-1S2 Not Detected --------- 7.01E-02 
EU-1S4 Not Detected --------- 1.2SE-01 
EU-1SS Not Detected --------- 1.1SE-01 
FE-59 Not Detected --------- 4.91E-02 
GD-1S3 Not Detected --------- B.23E-02 
HG-203 Not Detected --------- 2.41E-02 
I-131 Not Detected --------- 2.74E-02 
IR-192 Not Detected --------- 2.07E-02 
K-40 8.12E+OO 1.~6E+OO 1.79E-01 
MN-52 Not Detected --------- 3.10E-02 
~-S4 Not Detected --------- 2.39E-02 

- .. .J-99 Not Detected --------- 3.41E-Ol 
NA-22 Not Detected --------- 2.76E-02 
NA-24 Not Detected --------- 5.23E-01 

~=i~7 g~~ g:~:~~:~ ========= i:~~~=~i _#~~ 
NI-S7 2.iSE 91 8.2GE 92 \ 5.34E-02,.vcr~Up...tAj /1';lJ-r7 
PB-210 Not Detected --------- 2.67E+01 
RU-103 Not Detected --------- 2.11E-02 
RU-106 Not Detected --------- 2.06E-01 
SB-122 Not Detected --------- 5.87E-02 
SB-124 Not Detected --------- 2.21E-02 
SB-12S Not Detected --------- 6.06E-02 
SN-113 Not Detected --------- 2.7SE-02 
SR-BS Not Detected --------- 2.62E-02 
TA-182 Not Detected --------- 1.10E-01 
TA-183 Not Detected --------- 4.46E-01 
TC-99m Not Detected --------- 5.87E+01 
TL-201 Not Detected --------- 2.S9E-01 
XE-133 Not Detected --------- 2.69E-01 
Y-88 Not Detected --------- 1.90E-02 
ZN-6S Not Detected --------- 7.S7E-02 
ZR-9S Not Detected --------- 4.01E-02 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 11:43:03 AM * 

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

: Analyzed by: r 9 i / ) ~/' Reviewed by: \'AiA~ /JlciOl : 
~****************** *****4***~~*****************~******!********** 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
:ustomer Sample 1 : '034151-003 
~ab Sample ID 70157614 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
J,:\tector Name 
Elapsed Live/Real Time 

MARINELLI 
802.000 

9-08-97 
9-11-97 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 

12:05:00 PM 
10:00:15 AM 

6002 seconds 

Comments: 
************************************************************************* 

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-Ol 4.72E-01 
RA-226 1.26E+00 3.86E-01 3.80E-Ol 
PB-214 7.01E-Ol 1.22E-Ol 3. 91E- 02 
BI-214 6.18E-01 1.28E-Ol 3.71E-02 

TH-232 3.79E-Ol 2.24E-Ol 1. 27E-Ol 
'\.-228 3.47E-Ol 1. 53E- 01 1.22E-Ol 

__ "::-228 Not Detected - - - - - - - - - 1.41E-Ol 
TH-228 4.54E-Ol 1.78E-Ol 3.77E-Ol 
RA-224 4.35E-Ol 2.02E-Ol 6.48E-02 
PB-212 3.63E-Ol 7.22E-02 3.05E-02 
BI-212 3.59E-Ol 2.27E-Ol 2.28E-Ol 
TL-208 3.74E-Ol 9.91E-02 5.25E-02 

U-235 Not Detected --------- 2.03E-Ol 
TH-231 Not Detected --------- 1.04E+Ol 
PA-231 Not Detected --------- 1.17E+OO 
TH-227 Not Detected --------- 2.51E-Ol rt;/ ~ 
RA-223 Not Detected --------- 1. 94E-Ol 
RN-219 2.67E 91 2.62E 01 3.20E_ol;.J;rl~ 1;'r;0~ 
PB-211 Not Detected --------- 7.22E-Ol 
TL-207 Not Detected --------- 1.05E+Ol 

AM-241 Not Detected --------- 3.91E-Ol 
PU-239 Not Detected - - - - - - - - - 3.57E+02 
NP-237 Not Detected - - - -- - - - - 2.42E-Ol 
PA-233 Not Detected - - - - - - - - - 4.71E-02 
TH-229 Not Detected - - - - - - - - - 2.07E-01 



[Summary Report] - Sample ID: : 70~S76~4 

Nuclide 
~ame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108ni Not Detected -------.-'- 3.10E-02 
AG-110m Not Detected --------- 3.S3E-02 
BA-133 Not Detected --------- 6.l2E-02 
BE-7 Not Detected --------- 2.l4E-Ol 
CD-109 Not Detected --------- 8.22E-Ol 
CD-11S Not Detected --------- 1.2SE-Ol 
CE-139 Not Detected --------- 2.4SE-02 
CE-~4l Not Detected --------- 4.68E-02 
CE-~44 Not Detected --------- 1.98E-Ol 
CO-S6 Not Detected --------- 2.23E-02 
CO-S7 Not Detected --------- 2.47E-02 
CO-S8 Not Detected --------- 2.48E-02 
CO-60 Not Detected --------- 2.63E-02 
CR-Sl Not Detected --------- 2.08E-Ol 
CS-134 Not Detected --------- 4.l9E-02 
CS-137 ~.~~E-01 7.49E-02 ~.72E-02 
EU-152 Not Detected --------- 7.40E-02 
EU-154 Not Detected --------- 1.43E-Ol 
EU-155 Not Detected --------- 1.21E-Ol 
FE-59 Not Detected --------- 5.39E-02 
GD-153 Not Detected --------- 8.83E-02 
HG-203 Not Detected --------- 2.67E-02 
I-13l Not Detected --------- 3.05E-02 
IR-192 Not Detected --------- 2.38E-02 
K-40 7.7~E+OO 1.25E+OO 2.28E-01 
MN-52 Not Detected --------- 3.22E-02 
'~-S4 Not Detected --------- 2.71E-02 

)-99 Not Detected --------- 3.68E-Ol 
NA-22 Not Detected --------- 3.l0E-02 
NA-24 Not Detected --------- 6.45E-Ol ~ 
NB-95 Not Detected --------- 2.02E-Ol /J,,-r--i ..-1. 
ND-147 Not Detected --------- 1.92E-O~ cJ::r;;:;td ;'J/? 
NI - S 7 ----~1:_:._33_99_f3E_&e:r_l--_::9l_:.~5reeffiEH10z2---- 8 . 6 3E - 02,t1,.r;? 
PB-2l0 9.02E+OO 9.64E+OO 1.66E+O~ 
RU-103 Not Detected --------- 2.48E-02 
RU-106 Not Detected --------- 2.37E-Ol 
SB-122 Not Detected --------- 6.42E-02 
SB-~24 Not Detected --------- 2.60E-02 
SB-12S Not Detected --------- 6.99E-02 
SN-~13 Not Detected --------- 3.13E-02 
SR-85 Not Detected --------- 2.99E-02 
TA-182 Not Detected --------- 1.30E-Ol 
TA-183 Not Detected --------- S.OOE-Ol 
TC-99m Not Detected --------- 7.62E+01 
TL-201 Not Detected --------- 2.79E-Ol 
XE-133 Not Detected --------- 2.90E-Ol 
Y-88 Not Detected --------- 2.43E-02 
ZN-65 Not Detected --------- 8.93E-02 
ZR-95 Not Detected --------- 4.64E-.02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-11-97 1:34:18 PM * 

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

,. . ~ f * * Analyzed by: . -9 If"" $1' Reviewed by: I', * 
****************** *****~** *******************~*jJ*1l9*********** 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034152-003 
Lab Sample ID 70157615 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Deitector Name 
Elapsed Live/Real Time 

MARINELLI 
740.000 

9-08-97 
9-11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 

11:55:00 AM 
11:45:10 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected - - - - -- - - - 3.36E+OO 
TH-234 Not Detected - - - - - - - - - 7.75E-Ol 
RA-226 1.62E+OO 3.12E-Ol 5.69E-01 
PB-214 7.19E-01 1.85E-01 4.64E-02 
BI-214 6.73E-Ol 1.28E-Ol 4.84E-02 

'l'H-232 6.85E-Ol 3.50E-Ol 1.35E-01 
\-228 7.71E-01 2.49E-Ol 1.38E-01 

.t'I.C-228 7.17E-Ol 3.56E-Ol 7.64E-02 
TH-228 Not Detected --------- 4.89E-Ol 
RA-224 6.45E-Ol 2.35E-01 6.17E-02 
PB-212 6.96E-Ol 1.22E-Ol 3.60E-02 
BI-212 Not Detected --------- 3.05E-Ol 
TL-208 6.93E-Ol 1.68E-Ol 6.47E-02 

U-235 Not Detected - - - - - - - - - 2.40E-01 
TH-231 Not Detected --------- 1. 27E+Ol 
PA-231 Not Detected - - - -- - - - - 1. 43E+OO 
TH-227 Not Detected - -- - - -- - - 3-.34E-01 
RA-223 Not Detected - - - - - - - - - 2.33E-Ol 
RN-219 Not Detected --------- 3.73E-Ol 
PB-211 Not Detected - - - - - - - - - 8.56E-Ol 
TL-207 Not Detected --------- 1.30E+Ol 

AM-241 Not Detected - - - - - - - - - 4.58E-01 ~ PU-239 Not Detected 4 31E+02 rr---.-:--- - - - - - - - - 2:63E-Olfl.l~.::rJ..;J~,i 9/J;4, NP-237 3. 'loSE 81 1. 8GE 81 
PA-233 Not Detected - - - - -- - - - 5.83E-02 
TH-229 Not Detected - - - - - - - - - 2.50E-Ol . 



[Summary Report] - Sample ID: : 70157615 

Nuclide 
'Tame 

Activity 
(pCi/gram) 

2-sigrna 
Error 

MDA 
(pCi/gram) 

AG-108m" Not Detected - - - - - - - - - 3. 86E- 02 
AG-llOm Not Detected --------- 6.l4E-02 
BA-133 Not Detected ---------6.7SE-02 
BE-7 Not Detected --------- 2.60E-Ol 
CD-109 Not Detected --------- 8.96E-Ol 
CD-115 Not Detected --------- 1.61E-Ol 
CE-139 Not Detected --------- 2.87E-02 
CE-14l Not Detected --------- S.44E-02 
CE-144 Not Detected --------- 2.39E-Ol 
CO-56 Not Detected --------- 3.54E-02 
~O-57 Not Detected --------- 2.99E-02 
CO-58 Not Detected --------- 3.10E-02 
CO-60 Not Detected --------- 3.24E-02 
CR-51 Not Detected --------- 2.41E-01 
CS-134 Not Detected --------- 4.7SE-02 
CS-137 4.26E-Ol 1.93E-Ol 2.33E-02 
EU-152 Not Detected --------- 8.94E-02 
EU-1S4 Not Detected --------- 1.76E-01 
EU-155 Not Detected --------- 1.48E-01 
FE-59 Not Detected --------- 6.5SE-02 
GD-153 Not Detected --------- 1.06E-Ol 
HG-203 Not Detected --------- 3.26E-02 
I-131 Not Detected - - - - - - - - - 3.66E-02 
IR-192 Not Detected --------- 2.S1E-02 
K-40 1.22E+Ol 1.S6E+00 2.33E-Ol 
MN-S2 Not Detected --------- 3.97E-02 
~-54 Not Detected --------- 3.17E-02 
J-99 Not Detected --------- 4.72E-Ol 

NA-22 Not Detected --------- 4.03E-02 
NA-24 Not Detected --------- S.49E-Ol 
NB-95 Not Detected --------- 2.73E-Ol ~ ?, 
ND-147 Not Detected --------- 2.43E-Ol ~~ 
NI - 5 7-------52~.~e122HEHe~1~-~1_:_. -66&8 EE-&B 13:---- 1. 0 SE - 0 U) {:::t ~, 7 J f"'~1 
PB-210 Not Detected --------- 3.47E+Ol 
RU-103 Not Detected --------- 3.04E-02 
RU-106 Not Detected --------- 2.71E-Ol 
SB-122 Not Detected --------- S.29E-02 
SB-124 Not Detected --------- 3.0SE-02 
SB-12S Not Detected --------- 8.10E-02 
SN-113 Not Detected --------- 3.92E-02 
SR-85 Not Detected --------- 3.72E-02 
TA-182 Not Detected --------- 1.44E-Ol 
TA-183 Not Detected --------- 5.8SE-Ol 
TC-99m Not Detected --------- 1.14E+02 
TL-201 Not Detected. --------- 3.S9E-01 
XE-133 Not Detected --------- 3.62E-Ol 
Y-88 Not Detected --------- 2.40E-02 
ZN-65 Not Detected --------- 9.71E-02 
ZR-95 Not Detected --------- 5.43E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-11-97 3:26:00 PM * 

~********************************************************************** 

* Analyz"ed by: 9· 9/;.r/'7" Reviewed by:'uJA q"(~iq, : 
****************** *****************************~;******************* 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034153-003 
Lab Sample ID 70157616 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI 
820.000 

9-08-97 
9 -11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:30:00 PM 
1:36:53 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - --- - - - - - ----------
U-238 1.16E+00 1. 33E+00 2.06E+00 
TH-234 2.15E+00 5.90E-Ol 5.54E-Ol 
RA-226 2.06E+00 5.84E-Ol 5.01E-Ol 
PB-214 8.21E-Ol 1.36E-Ol 3.96E-02 
BI-214 Not Detected --------- 4.19E-02 

TH-232 6.00E-Ol 2.96E-Ol 1. 30E-Ol 
1\..-228 S.3SE-Ol 2.02E-Ol 1.37E-Ol 

_..::- 228 S.71E-Ol 1.85E-Ol 7.11E-02 
TH-228 3.76E-Ol 1.72E-Ol 4.27E-Ol 
RA-224 S.04E-Ol 1.75E-Ol 6.72E-02 
PB-212 S.71E-Ol 1.08E-Ol 3.S6E-02 
BI-212 6.77E-Ol 4.04E-Ol 2.35E-Ol 
TL-208 5.10E-Ol. 1.28E-Ol 5.41E-02 

U-235 Not Detected - - - - - - - - - 2.12E-Ol 
TH-231 Not Detected - - - - - - - - - 1.lSE+Ol 
PA-231 Not Detected --------- 1.24E+00 
TH-227 Not Detected - -- - - - - - - 2.90E-Ol 
RA-223 Not Detected - - - - - - - - - 2.12E-Ol 
RN-219 Not Detected - - - - - - - - - 3.38E-Ol 
PB-211 Not Detected --------- 7.74E-Ol 
TL-207 Not Detected - - - - - - - - - 1.13E+Ol 

AM-241 Not Detected --------- 4.30E-Ol 
PU-239 Not Detected - - - - - - - - - 3.99E+02 J~~~ NP-237 3 .. 29E 91 1.23E 01 2.50E-Olfo/.~ b£ V. -~-
PA-233 Not Detected - - - - - - - - - S.11E-02 C; I'> , 

TH-229 Not Detected - - - - - - - - - 2.2SE-Ol 



[Sununary Report] - sample ID: : 70157616 

Nuclide Activity 2-sigma MDA 
"ame (pCi/gram) Error (pCi/gram) 
------ ---------- - - - - - -- - - - ----------

AG-108rn Not Detected - - - - - - - - - 3.38E-02 
AG-110rn Not Detected --------- 3.68E-02 
BA-133 Not Detected - - - - - - - - - 6. 47E- 02 
BE-7 Not Detected --- --- -- - 2.26E-01 
CD-109 Not Detected - - - - - - - - - 8.50E-01 
CD-115 Not Detected -- - - - -- - - 1. 44E-01 .• :. ."_0_. -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 --------- 2.12E-02 
~O-57 Not Detected --------- 2.71E-02 
CO-58 Not Detected --------- 2.90E-02 
CO-60 Not Detected --------- 2.73E-02 
CR-51 Not Detected - - - - - - - - - 2.17E-01 
CS-134 Not Detected - - - - - - - - - 4.55E-02 
CS-137 1. 04E-Ol 2.66E-02 1. 91E-02 
EU-152 Not Detected - - - - - - - - - 8.13E-02 
EU-154 Not Detected - - - - - - - - - 1. 56E-01 
EU-155 Not Detected -- - - - - - - - 1. 35E-Ol 
FE-59 Not Detected - - - - - - - - - 6.08E-02 
GD-153 Not Detected - - - - - -- - - 9.56E-02 
HG-203 Not Detected - - - - - - - - - 2.91E-02 
I-131 Not Detected --------- 3.31E-02 
IR-192 Not Detected - - - - - - - - - 2.44E-02 
K-40 1. 01E+01 1. 58E+OO 2.34E-01 
MN-52 Not Detected --------- 3.84E-02 

1-54 Not Detected --------- 2.85E-02 
-"0- 99 Not Detected - - -- - - - - - 4.24E-01 
NA-22 Not Detected - - - - - -- -- 3.32E-02 
NA-24 Not Detected - - - - - - - - - 7.61E-Ol 
NB-95 Not Detected - - - - - - - - - 2. 37E- 01 
ND-147 Not Detected --------- 2. 09E- 01 
NI-57 Not Detected - - - - - - - - - 8. 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 --------- 3.36E-02 
SR-85 Not Detected --------- 3.29E-02 
TA-182 Not Detected - - -- - - - - - 1.29E-01 
TA-183 Not Detected --------- 5.47E-01 
Te- 99rn Not Detected --------- 1.04E+02 
TL-201 Not Detected --------- 3.16E-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 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 5:42:31 PM * 

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

: Analyz~d by: 7J2: 7/tf/~7 . Reviewed by: \...J::J....1 ~lllelCiI : 
t***************** *****~***********************~* ** ~'********* 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
:ustomer Sample ID 034173-003 
~ab Sample ID 70157617 

3ampl~ Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
Jet:ector Name 
~lapsed Live/Real Time 

MARINELLI 
847.000 

9-08-97 
9-11-97 

LAB 02 
6000 / 

SOLID SAMPLE 
gram 
1:25:00 PM 
3:55:38 PM 

6002 seconds 

:omments: 
************************************************************************* 

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 
PB-214 7.63E-01 1. 34E-01 3.80E-02 
BI-214 7.05E-01 1.27E-01 3.48E-02 

'T'H-232 3.54E-01 2.23E-01 1.12E-01 
.-228 3.26E-01 1.18E-01 9.88E-02 

n.~-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 
PB-212 3.67E-01 .6.70E-02 3.40E-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 --------- 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 --------- 3.72E-01 
PU-239 Not Detected ------.-- 3.53E+02 
NP-237 Not Detected --.------ 3.13E-01 
PA-233 Not Detected --------- 4.75E-02 
TH-229 Not Detected --------- 2.04E-01 



[Summary Report] - Sample ID: : 70157617 

Nuclide 
Tame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected -------.- 2.84E-02 
AG-110m Not Detected - - - - - - - - - 3. 32E- 02 
BA-133 Not Detected --------- 6.11E-02 
BE-7 Not Detected --------- 1.98E-01 
CD-109 Not Detected --------- 1.02E+00 

g~~g~ ~~g g:g:~~:~ ========= ~:~~~=g~'.~.!J~ 
CE-141 Not Detected --------- 4.63E-02 {~rt;;J/ _L 
CE - 14 4 ----..."A~.,_E8!_EG~E;_...s8~2---11_:_. +14 8EHE~0722:!---- 8 . 0 6E - 02 tJ;{ cf V(.u/ ~ 7/ ~/)'" 
CO-56 Not Detected --------- 2.82E-02 
~O-57 Not Detected --------- 2.47E-02 
CO-58 Not Detected --------- 2.45E-02 
CO-60 Not Detected --------- 2.73E-02 
CR-51 Not Detected --------- 1.97E-01 
CS-134 Not Detected --------- 4.20E-02 
CS-137 1.01E-01 3.11E-02 1.73E-02 
EU-152 Not Detected --------- 7.41E-02 
EU-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 --------- 2.58E-02 
1-131 Not Detected --------- 3.02E-02 
IR-192 Not Detected --------- 2.21E-02 
K-40 6.S7E+OO 1.09E+00 2.01£-01 
MN-52 Not Detected --------- 3.21E-02 
~-54 Not Detected --------- 2.6SE-02 

_~-99 Not Detected --------- 3.80E-01 
NA-22 Not Detected --------- 3.06E-02 
NA-24 Not Detected --------- 7.00E-01 
NB-95 Not Detected --------- 2.00E-01 
NO-147 Not Detected --------- 1.84E-01 
NI-57 Not Detected --------- 8.32E-02 
PB-210 Not Detected --------- 2.85E+01 
RU-103 Not Detected --------- 2.46E-02 
RU-106 Not Detected --------- 2.19E-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 --------- 2.91E-02 
SR-85 Not Detected --------- 2.90E-02 
TA-182 Not Detected --------- 1.22E-01 
TA-183 Not Detected --------- 4.83E-01 
TC-99m Not Detected --------- 1.25E+02 
TL-201 Not Detected --------- 2.88E-01 
XE-133 Not Detected --------- 3.01E-Ol 
Y-88 Not Detected --------- 2.09E-02 
ZN-65 Not Detected --------- 8.26E-02 
ZR-95 Not Detected --------- 4.20E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-11-97 7:27:45 PM * 

~********************************************************************** 

~ Analyz'ed by: ~ 9/1 S-- /". Reviewed by: ~ qj I "'1 q] : 
******************~*********/;******************~**~ ** ************* 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034155-003 
Lab Sample ID 70157618 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI 
848.000 

9-08-97 
9-11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:32:00 PM 
5:45:04 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

----_ .. - ---------- ---------- ----------
U-238 Not Detected --------- 2.84E+00 
TH-234 1.43E+00 6.51E-Ol 5.05E-01 
RA-226 1. 96E+00 5.58E-Ol 5.07E-01 
PB-214 7.34E-01 1.24E-01 3.90E-02 
BI-214 7.07E-01 1.10E+00 3.82E-02 

TH-232 5.01E-01 2.70E-01 1.30E-01 
'\-228 4.55E-Ol 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 
PB-212 4.73E-01 S.39E-01 3.24E-02 
BI-212 5.43E-01 3.08E-01 2.32E-01 
TL-208 4.70E-01 8.27E-02 4.94E-02 r;:j A 
U-235 3::.;l:HI 83:: ;I:.6i3!3 8;1: 2. 09E-01 jJ<:::rjJ~ 5)"--/n 
TH-231 Not Detected --------- 1. 09E+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 --------- 3.7SE+02 
NP-237 Not Detected --------- 2.16E-01 
PA-233 Not Detected --------- 4.81E-02 
TH-229 Not Detected --------- 2.1SE-01 



[Summary Report] - Sample ID: : 7015761B 

Nuclide Activity 2-sigma MDA 
~ame (pCijgram) Error (pCijgram) 
-----.- -- --- - - .. .. .. ---------- ----------

AG-108m Not Detected --------- 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 --------- 2.4BE-02 
CE-141 Not Detected .. .. .. .. .. .. .. .. .. 4.77E-02 
CE-144 Not Detected .. -------- 2.05E-01 
CO-56 Not Detected .. .. .. .. .. .. .. .. .. 2.96E-02 
~0-57 Not Detected --------- 2.59E-02 
CO-58 Not Detected --------- 2.66E-02 
CO-60 Not Detected .. .. .. .. .. .. .. .. .. 2.92E-02 
CR-51 Not Detected .. .. .. .. .. .. .. .. .. 2.11E-01 
CS-134 Not Detected .. .. .. .. .. .. .. .. .. 4.28E-02 
CS-137 4.87E-02 3.35E-02 1. 96E- 02 
EU-152 Not Detected --------- 7.76E-02 
EU-154 Not Detected --------- 1. 37E- 01 
EU-155 Not Detected --------- 1.26E-01 
FE-59 Not Detected --------- 5.54E-02 
GD-153 Not Detected --------- 9.12E-02 
HG-203 Not Detected --------- 2.70E-02 
I-131 Not Detected --------- 2.97E-02 
IR-192 Not Detected --------- 2.40E-02 
K-40 8.88E+00 1.40E+OO 2.06E;-Ol 
MN-52 Not Detected --------- 3.62E-02 
l'jl-54 Not Detected --------- 2.6BE-02 

_"0-99 Not Detected --------- 4.13E-01 
NA-22 Not Detected --------- 3.03E-02 
NA-24 Not Detected .. .. .. .. .. .. .. .. .. B.29E-01 
NB-95 Not Detected .. .. .. .. .. .. .. .. .. 2.2SE-01 
ND-147 Not Detected .. .. .. .. .. .. .. .. .. 1.91E-01 
NI-57 Not Detected -------"-- 1.82E-01 
PB-210 Not Detected --------- 2.89E+01 
RU-103 Not Detected --------- 2.40E-02 
RU-106 Not Detected --------- 2.39E-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 --------- 3.1SE-02 SR-85 Not Detected .. .. .. .. .. .. .. .. .. 3.10E-02 
TA-1B2 Not Detected .. .. .. .. .. .. .. .. .. 1.23E-01 TA-183 Not Detected .. .. .. .. .. .. .. .. .. S.2BE-01 TC-99m Not Detected .. .. .. .. .. .. .. .. .. 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-65 Not Detected --------- 8.33E-02 ZR-95 Not Detected --------- 4.S2E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-11-97 9:12:38 PM * 
************************************************************************* 

" Analyzed by: 9:. 91(;-/'7, Reviewed by: \.....r.l.k1 q JIl.jqj : 
****************** *****'~V**********************~****~ ************ 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034156-003 
Lab Sample ID 70157619 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
E~apsed Live/Real Time 

MARINELLI 
777.000 

9-08-97 
9-H-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:05:00 PM 
7:29:54 PM 

6003 seconds 

Comments: 
************************************************************************* 

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-Ol 5.95E-Ol 
RA-226 1. 75E+00 7.86E-Ol S.02E-Ol 
PB-214 7.64E-Ol 1.34E-Ol 4.16E-02 
BI-214 6.63E-Ol 1. 87E- 01 4.06E-02 

TH-232 S.97E-01 3.02E-Ol 1.31E-Ol 
~A-228 S.77E-Ol 2.76E-Ol 1.29E-01 

>228 S.68E-01 1. 61E- 01 7.93E-02 
.l'H-228 S.27E-Ol 1. S9E- 01 4.S7E-Ol 
RA-224 7.01E-Ol 2.18E-Ol 6.76E-02 
PB-212 S.44E-Ol 1. 3SE- 01 3. 77E- 02 
BI-212 7.8SE-Ol 2.82E-Ol 2.37E-Ol 
TL-208 4.79E-Ol 8.S8E-02 6.13E-02 ~ 
U-235 9.6;ZH 9il :I:.;Z613 9:1: 2 .2 7E - 01;J,;:;r Jff u.:rJ ~/r Jj7 
TH-231 Not Detected --------- 1.18E+Ol 
PA-231 Not Detected --------- 1.30E+00 
TH-227 Not Detected --------- 2.90E-Ol 
RA-223 Not Detected --------- 2.19E-01 J.~? j, RN-219 2 .. 11E 9:1: il.SSE 9:1: 3. 44E- 01foh .Jf ~ "9/I ,j- 7' 
PB-211 Not Detected --------- 7.8SE-01 ' 
TL-207 Not Detected --------- 1.21E+Ol 

AM-241 Not Detected --------- 4.43E-Ol 
PU-239 Not Detected --------- 4.23E+02 
NP-237 Not Detected --------- 3.S0E-Ol 
PA-233 Not Detected --------- S.46E-02 
TH-229 Not Detected --------- 2.38E-Ol 



[summary Report] - Sample ID: : 70157619 

Nuclide 
'arne 

Activity 
(pCijgram) 

2-sigma 
Error 

MIlA 
(pCijgrarn) 

AG-108m Not Detected --------- 3.S2E-02 
AG-110m Not Detected --------- 3.S3E-02 
BA-133 Not Detected - - - - - - - --6. SOE- 02 
BE-7 Not Detected --------- 2.4SE-Ol 
CD-109 Not Detected --------- 9.l8E-Ol 
CD-llS Not Detected --------- 1.61E-Ol 
CE-139 Not Detected --------- 2.S4E-02 
CE-14l Not Detected --------- S.27E-02 
CE-144 Not Detected --------- 2.24E-Ol 
CO-56 Not Detected --------- 2.34E-02 
~O-S7 Not Detected --------- 2.S4E-02 
CO-58 Not Detected --------- 2.99E-02 
CO-60 Not Detected --------- 3.l2E-02 
CR-Sl Not Detected --------- 2.32E-Ol 
CS-134 Not Detected --------- 4.S6E-02 
CS-137 1.OSE-Ol S.14E-02 2.04E-02 
EU-1S2 Not Detected --------- 8.S1E-02 
EU-1S4 Not Detected --------- 1.62E-Ol 
EU-1SS Not Detected --------- 1.34E-Ol 
FE-59 Not Detected --------- 6.30E-02 
GD-1S3 Not Detected --------- 9.94E-02 
HG-203 Not Detected --------- 2.9SE-02 
I-13l Not Detected --------- 3.42E-02 
IR-192 Not Detected --------- 2.61E-02 
K-40 1.03E+Ol 1.64E+OO 2.26E-Ol 
MN-S2 Not Detected --------- 4.21E-02 

T-S4 Not Detected --------- 3.0SE-02 
.~-99 Not Detected --------- 4.6BE-Ol 
NA-22 Not Detected --------- 3.S9E-02 
NA-24 Not Detected --------- 9.97E-Ol 
NB-9S Not Detected --------- 2.4BE-Ol ? 
ND-147 Not Detected --------- 2.l1E-Ol ~fI:;r'~ 7~f/n 
NI-S7--------~2~.~2~3~E_&OT1----~1~.2~3~E~Or.l~------~1.14E-Olfi. ~, 
PB-2l0 Not Detected --------- 3.23E+Ol 
RU-103 Not Detected --------- 2.74E-02 
RU-106 Not Detected --------- 2.6SE-Ol 
SB-122 .Not Detected --------- 7.60E-02 
SB-124 Not Detected --------- 2.B4E-02 
SB-12S Not Detected --------- 7.3SE-02 
SN-113 Not Detected --------- 3.39E-02 
SR-8S Not Detected --------- 3.26E-02 
TA-182 Not Detected --------- 1.38E-Ol 
TA-183 Not Detected --------- S.86E-Ol 
TC-99m Not Detected --------- 1.97E+02 
TL-20l Not Detected --------- 3.60E-Ol 
XE-133 Not Detected --------- 3.70E-Ol 
Y-88 Not Detected --------- 2.S2E-02 
ZN-6S Not Detected --------- 9.44E-02 
ZR-9S Not Detected --------- S.13E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
*. 9-11-97 10:57:30 PM * 
*.+********************************************************************** 

~ Analyzed by: 7-: ~/I )'-/17. Reviewed by:~ q ILia/'ll .: 
***************** ***************************************************** 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034157-003 
Lab Sample ID 70157620 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Erapsed Live/Real Time 

MARINELLI 
854.000 

9-08-97 
9-11-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
1:35:00 PM 
9:14:46 PM 

6003 seconds 

.. :.- . -.. -- .. 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - - - -- - - - - - - - - - - - - -
U-238 Not Detected - - - - - - - - - 3.01E+00 
TH-234 2.21E+00 6.55E-01 5.31E-01 
RA-226 1. 81E+00 1.54E+00 4.54E-01 
PB-214 6.99E-01 1.18E-01 3.87E-02 
BI-214 6.53E-01 2;61E-01 3.89E-02 

TH-232 5.01E-01 6.19E-01 1. 11E-01 
-"1.-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 3.99E-01 
RA-224 5.37E-01 1. 69E- 01 5.56E-02 
PB-212 5.09E-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 --------- 2.09E-01 
TH-231 Not Detected --------- 1.14E+01 
PA-231 Not Detected - - - - - - - - - 1.20E+00 
TH-227 Not Detected - - - -- --- - 2.70E-01 
RA-223 Not Detected - - - - - - - - - 2.18E-01 
RN-219 Not Detected - - - - - - - - - 3.00E-01 
PB-211 Not Detected - - - - - - - - - 6.96E-01 
TL-207 Not Detected - - - - - - - - - 1.07E+01 

AM-241 Not Detected - - - - - - - - - 4.12E-01 
PU-239 Not Detected - - - - - - - - - 3.78E+02 
NP-237 Not Detected - - - - - - - - - 3.46E-01 
PA-233 Not Detected - - - - - - - - - 4.85E-02 
TH-229 Not Detected - - - - - - - - - 2.18E-01 



[Summary Report] - Sample ID: : 70157620 

Nuclide 
Wame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

~G-108m Not Detected --------- 3.16E-02 
AG-110m Not Detected --------- 3.04E-02 
BA-133 Not Detected --------- 5.9SE-02 
BE-7 Not Detected --------- 2.18E-01 
CD-109 Not Detected --------- 1.14E+00 
CD-115 Not Detected --------- 1.49E-Ol 
CE-139 Not Detected --------- 2.60E-02 
CE-14l Not Detected --------- 4.79E-02 
CE-144 Not Detected --------- 2.09E-Ol 
CO-56 Not Detected --------- 2.01E-02 
CO-S7 Not Detected --------- 2.S8E-02 
00-S8 Not Detected --------- 2.S7E-02 
CO-60 Not Detected --------- 2.83E-02 
CR-S1 Not Detected --------- 2.09E-01 
CS-134 Not Detected --------- 4.19E-02 
CS-137 4.44E-02 2.40E-02 1.87E-02 
EU-1S2 Not Detected --------- 7.73E-02 
EU-1S4 Not Detected --------- 1.47E-Ol 
EU-1SS Not Detected --------- 1.32E-Ol 
FE-S9 Not Detected --------- S.64E-02 
GD-lS3 Not Detected --------- 9.17E-02 
HG-203 Not Detected --------- 2.72E-02 
I-13l Not Detected --------- 3.34E-02 
IR-192 Not Detected --------- 2.27E-02 
K-40 9.33E+00 1.46E+OO 2.22E-Ol 
MN-S2 Not Detected --------- 3.S6E-02 
MN-S4 Not Detected --------- 2.90E-02 

)-99 Not Detected --------- 4.36E-01 
1~A-22 Not Detected --------- 3.11E-02 
NA-24 Not Detected --------- 1.12E+OO 
NB-95 Not Detected --------- 2.34E-01 . ~ J?'l,;. 
ND-147 Not Detected --------- 1.92E-01 ~~~ ~/. 
NI - S 7 -----~1-:". tl-84qBE-e-S~1---1-1 ...... 4'!. e;s ES--S~l:!:---- 1. 02 E - 0 1 J.I~ ~ /hj'7 
PB-210 Not Detected --------- 2.92E+Ol 
RU-I03 Not Detected --------- 2.47E-02 
RU-I06 Not Detected --------- 2.47E-Ol 
SB-122 Not Detected --------- 7.25E-02 
SB-124 Not Detected --------- 2.S4E-02 
SB-12S Not Detected --------- 7.l0E-02 
SN-113 Not Detected --------- 3.20E-02 
SR-8S Not Detected --------- 3.1lE-02 
TA-182 Not Detected --------- 1.30E-Ol 
TA-183 Not Detected --------- S.SlE-Ol 
TC-99m Not Detected --------- 2.46E+02 
TI,-20l Not Detected --------- 3.41E-Ol 
XE-133 Not Detected --------- 3.69E-Ol 
Y-88 Not Detected --------- 2.4SE-02 
ZN-6S Not Detected --------- 8.73E-02 
ZR-9S Not Detected --------- 4.S4E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-12-97 12 :42 :20 AM * 
************************************************************************* 

* Analyzed by: ? 7/,,--/$ 7, Reviewed by: VU Q' J~lQ'l : 
***************** ******~**~*******************~~**~** J*********** 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample D : 034158-003 
Lab Sample ID : 70157621 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
890.000 

9-08-97 
9-11-97 

LAB 0 2 
6000 / 

SOLID SAMPLE 
gram 
1:50:00 PM 

10:59:41 PM 

6002 seconds 

.~' .". . . . ~ 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.67E+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 lo15E"- 01 
"A-228 4.42E-01 1.94E-01 1.10E-OI 

:-228 4.35E-01 1.44E-Ol 6.42E-02 
"1'H-228 4.6SE-Ol 1. 68E-01 3.90E-OI 
RA-224 3.91E-OI 1. 58E-01 5.86E-02 
PB-2I2 3.97E-OI 7.99E-02 3.17E-02 
BI-212 4.7SE-OI 2.07E-OI 2.06E-OI 
TL-20S 3.77E-OI 1.12E-01 5.29E-02 

U-235 5.00E-02 6.40E-02 1.13E-Ol 
TH-231 Not Detected --------- 1. 03E+01 
PA-231 Not Detected --------- 1.lOE+OO 
TH-227 Not Detected --------- 2.42E-01 
RA-223 Not Detected --------- lo9IE-OI 
RN-2I9 Not Detected --------- 2.S5E-01 
PB-21I Not Detected --------- 6.46E-01 
TL-207 Not Detected --------- 9.92E+OO 

AM-241 Not Detected --------- 3.79E-OI 
PU-239 Not Detected --------- 3.45E+02 j..s;;,. -;;f?: NP-237 3.%!%!l3 8:1: 3: .. :: ~j3 83.. 2.14E-OI;V~ ~" ¥-ft'7 
PA-233 Not Detected --------- 4.59E-02 I) 
TH-229 Not Detected --------- 2.05E-OI . 



[Summary Report] - Sample ID: : 70157621 

Nuclide Activity 2-sigma MDA 
ame (pCijgram) Error (pCijgram) 

-------. ---------- ---------- - - - - -- - - - -
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-Ol 
CD-109 Not Detected - - - - - - - - - 7.28E-Ol 
CD-115 Not Detected - - - - --- - - 1. 39E-Ol 
CE-139 Not Detected - - -- - -- - - 2.41E-02 
CE-141 Not Detected - - - - - - - - - 4.53E-02 
CE-144 Not Detected - - - - - - - - - 1. 96E-Ol 
CO-56 Not Detected - - - - - - - - - 1.90E-02 
00-57 Not Detected - - - - - - - - - 2.46E-02 
CO-58 Not Detected --------- 2.42E-02 
CO-60 Not Detected - - - - - - - - - 2.49E-02 
CR-51 Not Detected - -- -- - - - - 1.95E-01 
CS-134 Not Detected --------- 4.14E-02 
CS-137 Not Detected - - - - - - - - - 2.57E-02 
EU-152 Not Detected - - - -- - - - - 7.35E-02 
EU-154 Not Detected - - - - - - - - - 1.36E-Ol 
EU-155 Not Detected --------- 1.17E-0l 
FE-59 Not Detected - -- - -- - - - 5.20E-02 
GD-153 Not Detected - - - - - - - - - 8.55E-02 
HG-203 Not Detected - - - - - - - - - 2.55E-02 
I-131 Not Detected - - - - - - - - - 2.96E-02 
IR-192 Not Detected - - - - -- - - - 2.22E-02 
K-40 6.76E+OO 1.10E+00 2.13E-01 
MN-52 Not Detected --------- 3.57E-02 

T- 54 Not Detected - - - - - - - - - 2.58E-02 
1"10- 99 Not Detected - - - - - - - - - 4.00E-Ol 
NA-22 Not Detected --------- 2.95E-02 
NA-24 Not Detected - - - - - - - - - 9.76E-Ol 
NB-95 Not Detected - - - - - - - - - 2.13E-Ol 
ND-147 Not Detected - - - - - - - - - 1. 79E-01 
NI-57 Not Detected - - - - - - _._- 8.67E-02 
PB-210 Not Detected - - - - - - - - - 2.69E+Ol 
RU-I03 Not Detected - - - - - - - - - 2.26E-02 
RU-I06 Not Detected --------- 2.15E-Ol 
SB-122 Not Detected - - - - - - - - - 7.22E-02 
SB-124 Not Detected - - - - - - - - - 2.44E-02 
SB-125 Not Detected - - - - - -- - - 6.42E-02 
SN-113 Not Detected - - - - - - - - - 3.04E-02 
SR-85 Not Detected --------- 2.78E-02 
TA-182 Not Detected --------- 1.19E-Ol 
TA-183 Not Detected - - - - - - - - - 5.12E-Ol 
TC-99m Not Detected --------- 2.70E+02 
TL-201 Not Detected - - - - - - - - - 3.00E-Ol 
XE-133 Not Detected - - - - - - - - - 3.39E-Ol 
Y-88 Not Detected - - - - - - - - - 2.29E-02 
ZN- 65 Not Detected - - - - - - - - - 8.09E-02 
ZR-95 Not Detected --------- 4.39E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-12-97 2:27:06 AM * 

: ~::::::*:::*~***********;*;I*~*~:*.***::::::::*:::~*q*;I*:J*;~*********: 
***************** ******'~**'~*****************~**~*************** 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample : 034160-003 
Lab Sample ID 701S7622 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI 
870.000 

9-08-97 
9-12-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:07:00 PM 

12:44:28 AM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 2.70E+00 
TH-234 1. 80E+00 1. 03E+00 S.17E-01 
RA-226 1. 68E+00 6.64E-01 4.82E-01 
PB-214 6.97E-01 1.17E- 01 3 .'67E- 02 
BI-214 6.S7E-01 1. 32E- 01 3.6SE-02 

~'i-232 4.06E-01 2.08E-01 1. 12E-01 
.. -228 3.40E-01 2.26E-01 1. 21E- 01 

AC-228 Not Detected --------- 1. 3SE- 01 
TH-228 3.20E-01 1. S2E- 01 4.02E-01 
RA-224 4.26E-01 1.47E-01 S.62E-02 
PB-212 3.93E-01 8.10E-02 3.29E-02 
BI-212 4.72E-01 2.S3E-01 2.17E-01 
TL-208 3.83E-01 8.S2E-02 S.18E-02 

U-23S Not Detected --------- 1.96E-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-219 Not Detected --------- 2.88E-01 
PB-211 Not Detected --------- 6.S1E-01 
TL-207 Not Detected --------- 1. 01E+01 

AM-241 Not Detected --------- 3.88E·01 ~ 
PU-239 Not Detected 3.S4E+02 ~ ---------

2. 60E-01;J,.,,:;{j;A~J ~/'-)7 NP-237 i.9SE 91 LBBE 01 
PA-233 Not Detected --------- 4.71E-02 ' 
TH-229 Not Detected --------- 1. 98E- 01 



[summary Report] - Sample ID: : 70157622 

.- -:lide 
,a.me 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 2.96E-02 
AG-110m Not Detected --------- 2.90E-02 
BA-133 Not Detected --------- 5.86E-02 
BE-7 Not Detected --------- 1.97E-01 
CD-109 Not Detected --------- 8.84E-01 
CD-115 Not Detected --------- 1.42E-01 
CE-139 Not Detected --------- 2.41E-02 
CE-141 Not Detected --------- 4.56E-02 
CE-144 Not Detected --------- 1.94E-01 
CO-56 Not Detected --------- 1.94E-02 
CO-57 Not Detected --------- 2.43E-02 
CO-58 Not Detected --------- 2.46E-02 
CO-60 Not Detected --------- 2.70E-02 
CR-51 Not Detected --------- 2.00E-01 
CS-134 Not Detected --------- 4.13E-02 
CS-137 4.70E-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 --------- 1.20E-01 
FE-59 Not Detected --------- 5.36E-02 
GD-153 Not Detected --------- 8.20E-02 
HG-203 Not Detected --------- 2.55E-02 
1-131 Not Detected --------- 2.97E-02 
1R-192 Not Detected --------- 2.33E-02 
K-40 6.97E+00 1.15E+OO 2.00~-01 
--T-52 Not Detected --------- 3.50E-02 

.-54 Not Detected --------- 2.41E-02 
MO-99 Not Detected --------- 4.24E-01 
NA-22 Not Detected --------- 3.00E-02 
NA-24 Not Detected --------- 1.11E+OO 
NB-95 Not Detected --------- 2.15E-01 ~~? 
ND-147 Not Detected --------- 1.79E-01 ,/ -lf~ ;/..// 
N1-57--------~3~.~:~1~E_e8~1-----1~.S~S~E~8Hlr--------1.00E-01jV~~~ 'l/Ji'7 
PB-210 Not Detected --------- 2.79E+01 
RU-103 Not Detected --------- 2.32E-02 
RU-106 Not Detected --------- 2.20E-01 
SB-122 Not Detected --------- 7.05E-02 
SB-124 Not Detected --------- 2.44E-02 
SB-125 Not Detected --------- 6.72E-02 
SN-113 Not Detected --------- 2.98E-02 
SR-85 Not Detected --------- 2.91E-02 
TA-182 Not Detected --------- 1.17E-01 
TA-183 Not Detected --------- 5.29E-01 
TC-99m Not Detected --------- 3.16E+02 
TL-201 Not Detected --------- 3.19E-01 
XE-133 Not Detected --------- 3.32E-Ol 
Y-88 Not Detected --------- 2.02E-02 
ZN-65 Not Detected --------- 8.25E-02 
ZR-95 Not Detected --------- 4.29E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Ra~jation Protection Sample Diagnostics Program [881 Laboratory] * 

9-12-97 4:11:59 AM * 
: 00 "*****-*******:p2**************/i******O*************************************: 

* Analyzed by: 0 • ~ (j J 7 Reviewed by: q) 110 0 * 
***************** ******1** ********************~*****l9:l********* 
Customer : M.MITCHELL/MAC (668S/SMO) 
Customer Sample ID 034161-003 
Lab Sample ID 70157623 

Sample Description 
Sample Quantity 
Sample Date/Time 
A~quire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
825.000 

9-08-97 
9-12-97 

LAB 0 2 
6000 I 

SOLID SAMPLE 
gram 
2:10:00 PM 
2:29:10 AM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- - - - - - - - - - - ---------- ----------
U-238 9.2SE+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 4.0SE-02 
BI-214 6.70E-01 1. 30E- 01 3.99E-02 

t-232 7.04E-01 3.78E-01 1. 32E-01 
.--.A- 22 8 6.80E-01 1.41E-01 1. 2SE-01 
AC-228 5.90E-01 5.14E-01 7.08E-02 
TH-228 S.39E-01 2.12E-01 4.53E-01 
RA-224 6.94E-01 2.01E-01 6.36E-02 
PB-212 6.63E-Ol 2.16E-Ol 3.S7E-02 
BI-212 8.03E-Ol 3.39E-01 2.62E-01 
TL-208 6.41E-01 1.41E-Ol S.72E-02 

U-235 2.02E-01 1.29E- 01 1.S7E-Ol 
TH-231 Not Detected - - - - - - - - - 1.34E+01 
PA-231 Not Detected - - - - - - - - - 1. 30E+OO 
TH-227 Not Detected - - - - - - - - - 3.11E-Ol 
RA-223 Not Detected - - - - - - - - - 2.59E-Ol 
RN-219 Not Detected - - - - - - - - - 3.29E-01 
PB-211 Not Detected - - - - - - - - - 7.60E-Ol 
TL-207 Not Detected - - - - - - - - - 1.18E+Ol 

AM-241 Not Detected - - - - - - - - - 4.74E-Ol 
PU-239 Not Detected - - - - - - - - - 4.26E+02 
NP-237 Not Detected - - - - - - - - - 4.05E-Ol 
PA-233 Not Detected - - - - - - - - - 5.39E-02 
TH-229 Not Detected - - - - - - - - - 2.54E-Ol 



[Sununary Report] - Sample ID: : 70157623 

\clide Activity 2-sigma MDA 
l'~ame (pCi/gram) Error (pCi/gram) 

------- ------"---- - - - - - --- - - ----------
AG-108m Not Detected - -- - - - - - - 3.58E-02 
AG-110m Not Detected --------- 3.10E"02 
BA-133 Not Detected - - --- - - - - 6.19E-02 
BE-7 5.75E-02 1. 08E- 01 1.02E-01 ~;;;;rJ... ~ f CD-109 ;1:. 96:S199 L3S:S 9;1: 1. 05E+00v".::r-: ~ ")1,- 1 
CD-115 Not Detected - - - - - - - -- 1. 74E-01. .... . 
CE-139 Not Detected --------- 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 - --- - - - - - 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. 73E-02 1.85E-02 
EU-152 Not Detected --------- 8.65E-02 
EU-154 Not Detected -- - - - - - - - 1. 65E-01 
EU-155 Not Detected - - - - - - - - - 1. 44E- 01 
FE-59 Not Detected --------- 6.38E-02 
GD-153 Not Detected --------- 1.12E-01 
HG-203 Not Detected - -- - - - - -- 2.90E-02 
1-131 Not Detected· - - -- -- - - - 3.47E-02 
IR-192 Not Detected - - - - - - - - - 2.56E-02 
K-40 1.26E+01 3.19E+00 2.23E-01 
~-52 Not Detected - - - - - - - - - 4.llE-02 

•. .!N - 54 Not Detected - - - - - - - - - 3.01E-02 
MO-99 Not Detected - - - - - - - - - 5.l3E-01 
NA-22 Not Detected - - - - - - - - - 3.49E-02 
NA-24 Not Detected - - - - - - - - - 1.32E+OO 
NB-95 Not Detected - - - - - - - - - 2. 81E- 01 
ND-147 Not Detected - - - - - - - - - 2.19E-01 
NI-S7 Not Detected - - - - - - - - - 1. 23E- 01 
PB-210 Not Detected - - - - - - - - - 3.29E+01 
RU-103 Not Detected - - - - - - - - - 2.73E-02 
RU-106 Not Detected - -- - - - - - - 2.64E-01 
SB-122 Not Detected --------- 8.S7E-02 SB-124 Not Detected --------- 2.72E-02 
SB-125 Not Detected" --------- 7.14E-02 
SN-113 Not Detected - - - - - - - - - 3.48E-02 SR-8S Not Detected - - - - - - - - - 3.33E-02 
TA-182 Not Detected - - - - - - - - - 1. 32E-01 TA-183 Not Detected - - - - - - - - - 6.S1E-01 
TC-99m Not Detected - - - - - - - - - 4.68E+02 
TL-201 Not Detected - - - - - - - - - 4.07E-01 XE-133 Not Detected - - - - - - - - - 4.S6E-01 Y-88 Not Detected - - - - - - - - - 2.43E-02 ZN-65 Not Detected - -- - - - - - - 8.82E-02 ZR-9S Not Detected - - - - - - - - - S.13E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-12-97 5:57:03 AM * 

********************************************************************** 
* . q, /1 * * Analyzed by: . <) /I.J" 'J 7 . Reviewed by: ViA fJl' (~j9.1 * 
******************* ******** ********************~*~*l ** **~********* 
Customer : M.MITCHELL/MAC (668S/SMO) 
Customer Sample ID 034162-003 
Lab Sample ID 70157624 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI 
866.000 

9-08-97 
9-12-97 

LAB02 
6000 / 

SOLID SAMPLE 
gram 
2:20:00 PM 
4:14:13 AM 

6002 seconds 

Comments: 
************************************************************************* 

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 3.4SE-02 

~H-232 4.16E-01 2.27E-01 1.15E-Ol 
A-228 3.50E-Ol 1.30E-Ol 1.12E-Ol 

AC-228 4.10E-01 1. 37E-01 6.51E-02 
TH-228 3.52E-Ol 3.53E-01 3.91E-01 
RA-224 3.88E-Ol 1. 79E-01 5.23E-02 
PB-212 4.26E-Ol 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 --------- 1. 96E-01 
TH-231 Not Detected - - - - - - - - - 1.06E+01 
PA-231 Not Detected --------- 1.12E+00 
TH-227 Not Detected - - - - - - - - - 2.49E-Ol 
RA-223 Not Detected - - - - - - - - - 2.05E-01 
RN-219 Not Detected --------- 3.02E-01 
PB-211 Not Detected --------- 6.96E-01 
TL-207 Not Detected - - - - - - - - - 9.91E+00 

AM-241 Not Detected - - - - - - - - - 3.87E-01 
PU-239 Not Detected - - - - - - - - - 3.56E+02 
NP-237 Not Detected - - - - - - - - - 2.23E-01 
PA-233 Not Detected - - - - - - - - - 4.65E-02 
TH-229 Not Detected - - - - - - - - - 2.05E-01 



[Summary Report] - Sample ID: : 70157624 

'clide 
.iame 

Activity 
. (pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 2.92E-02 
AG-110m Not Detected --------- 3.06E-02 
BA-133 Not Detected --------- 6.03E-02 rfl ~ 
gg= I~~ ---:-:-:--3:~"':":-e~';!i3~-+~-e!-eI---~-:3-~"':"~-9~5~~~-~-e~-%~----t H!= HfiM jr~ .... 'rJ.jn 
CE-139 Not Detected --------- 2.50E-02 
CE-141 Not Detected --------- 4.61E-02 
CE-144 Not Detected --------- 1.98E-01 
CO-56 Not Detected --------- 1.93E-02 
Co-57 Not Detected --------- 2.47E-02 
CO-58 Not Detected --------- 2.54E-02 
CO-60 Not Detected --------- 2.71E-02 
CR-51 Not Detected --------- 2.02E-01 
CS-134 Not Detected --------- 4.16E-02 
CS-137 7.51E-02 3.08E-02 1.72E-02 
EU-152 Not Detected --------- 7.40E-02 
EU-154 Not Detected ---------. 1.35E-01 
EU-155 Not Detected --------- 1.19E-01 
FE-59 Not Detected --------- 5.35E-02 
GD-153 Not Detected --------- 8.76E-02 
HG-203 Not Detected --------- 2.53E-02 
I-131 Not Detected --------- 3.04E-02 
IR-192 Not Detected --------- 2.25E-02 
K-40 7.42E+OO 1.18E+OO 1.87K-01 
~-52 Not Detected --------- 3.71E-02 
_~-54 Not Detected --------- 2.66E-02 

MO-99 Not Detected --------- 4.34E-01 
NA-22 Not Detected --------- 3.08E-02 
NA-24 Not Detected --------- 1.21E+00 
NB-95 Not Detected --------- 2.27E-01 ? 
ND-14 7 Not Detected - - - - - - - - - 1. 89E- 01 _ /}"'I'''f'1l . / _ J. 
NI-57 z.OlB 01 1.52E 91 9.89E-02;t/T.,rv~~ '//J/~7 
PB-210 Not Detected --------- 2.8SE+01 
RU-l03 Not Detected --------- 2.29E-02 
RU-l06 Not Detected --------- 2.20E-01 
SB-122 Not Detected .--------- 7.S7E-02 
SB-124 Not Detected --------- 2.44E-02 
SB-12S Not Detected --------- 6.62E-02 
SN-113 Not Detected --------- 3.03E-02 
SR-85 Not Detected --------- 2.90E-02 
TA-182 Not Detected --------- 1.18E-01 
TA-183 Not Detected --------- 5.36E-01 
TC-99m Not Detected --------- 4.66E+02 
TL-201 Not Detected --------- 3.40E-Ol 
XE-133 Not Detected --------- 3.70E-01 
Y-88 Not Detected --------- 2.28E-02 
ZN-65 Not Detected --------- 8.20E-02 
ZR-95 Not Detected --------- 4.43E-02 



<************************************************************************ 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
• 9-11-97 7:19:57 PM * 

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

:.~!r~i~.~r;.~.1'''1;-J1: •.• ~ •• !;~~;~;~.~r;~.qVp).~7 ••••••••• : 
:ustomer : M.MITCHELL/MAC (6685/SMO) . 
:ustomer Sample ID 034163-003 
~ab Sample ID 70157625 

3ample Description 
3ample Quantity 
3ample Date/Time 
Acquire Start Date/Time 
Je'tector Name 
3lapsed Live/Real Time 

MARINELLI 
896.000 

9-08-97 
9-11-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
2:45:00 PM 
5:36:33 PM 

6003 seconds 

.. - .. -.. '. -

::omments: 
************************************************************************* 

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-Ol 
PB-214 7.78E-01 1.37E-01 3 .87E- 02 
BI-214 7.19E-01 1. 32E-01 4.13E-02 

--O{_ 23 2 4.17E-01 2.39E-01 1.26E-01 
,- 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 - - - - - - - - - 6.44E+OO 
PA-231 Not Detected --------- 1. 14E+00 
TH-227 Not Detected - - - -- - - - - 2.71E-01 
RA-223 Not Detected - -- - -- - - - 1. 23E-01 
RN-219 Not Detected - - - - - -- - - 3.26E-01 
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 ~ ---------

1. 72E-01 ;tk~Jvf~-;) 5),,-)57 NP-237 3.21E 81 1. 81E 81 
PA-233 Not Detected --------- 4.89E-02 
TH-229 Not Detected --------- 1. 55E-01 



[Summary Report] - Sample ID: : 70157625 
. -:lide Activity 2-sigma MDA 

a.me (pCi/gram) Error (pCi/gram) 
------- ---------- - - - - - - - -.- - ----------
AG-10Sm 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 - - - - ----- 2.15E-02 
CE-141 Not Detected --------- 3.70E-02 
CE-144 Not Detected - - - - - - - - - 1.57E-01 
CO-56 Not Detected - - - ------ 2.95E-02 
Cb-57 Not Detected --------- 1.93E-02 
CO-58 Not Detected --------- 2.SSE-02 
CO-60 Not Detected --------- 3.0SE-02 
CR-51 Not Detected --------- 2.0SE-01 
CS-134 Not Detected --------- 4.67E-02 
CS-137 7.43E-02 2.S0E-02 2.16E-02 
EU-152 Not Detected --------- S.79E-02 
EU-154 Not Detected --------- 1. SSE-01 
EU-155 Not Detected - - - - - - - -- 8.9SE-02 
FE-59 Not Detected - -- -- - - - - 6.26E-02 
GD-153 Not Detected --------- 6.45E-02 
HG-203 Not Detected --------- 2 .. S3E- 02 
1-131 Not Detected - - - - -- - -- 3.20E-02 
IR-192 Not Detected - - - - - - - - - 2.35E-02 
K-40 8.13E+00 1.42E+00 2.65E-01 . '-52 Not Detected - -- - - - - - - 4.10E-02 

.-54 Not Detected - --- -- - - - 2.S2E-02 
MO-99 Not Detected - - - - - - - - - 4.S9E-01 
NA-22 Not Detected - - - - - - - - - 3.74E-02 
NA-24 Not Detected --------- 9.l7E-01 
NB-95 Not Detected - - -- - - - - - 2.26E-01 
ND-147 Not Detected --------- 2.10E-01 
NI-S7 Not Detected --------- 2.00E-01 
PB-210 Not Detected --------- 3.70E+00 
RU-103 Not Detected --------- 2.49E-02 
RU-106 Not Detected --------- 2.47E-01 
SB-122 Not Detected --------- 7.42E-02 
SB-124 Not Detected - - - - - - - - - 2.64E-02 
SB-12S Not Detected --------- 7.19E-02 
SN-113 Not Detected - - - - - - - - - 3.39E-02 SR-SS Not Detected --------- 3.07E-02 
TA-182 Not Detected - - - - - - - - - 1.S0E-Ol TA-183 Not Detected --------- 1.67E-01 
TC-99m Not Detected --------- 1.05E+02 
TL-20l Not Detected - - - - - - - - - 1.48E-01 XE-133 Not Detected --------- l.SSE-01 Y-88 Not Detected --------- 2.48E-02 ZN-65 Not Detected --------- 1. OlE- 01 ZR-95 Not Detected --------- 4.99E-02 



~************************************************************************ 
~ Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
f 9-11-97 5:33:21 PM * 

*****~**************************************************************** 

: Analyzed by: 9:. "l;j /97 . Reviewed by: \ ... )J....I- .0\ I )lpjCl'l : 
****************** *****'~*/*:********************~***l** *~********* 
2ustomer : M.MITCHELL/MAC (6685/SMO) 
2ustomer Sample ID 034165-003 
Lab Sample ID 70157626 

Sample Description 
Sample Quantity 
Sample Date/Time 
AGQUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
1004.000 
9-08-97 
9-11-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
3:00:00 PM 
3:44:38 PM 

6002 seconds 

Comments: 
************************************************************************* 

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 

-,[-232 2.02E-01 1.22E-01 1.00E-01 
_.,\,- 22 8 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 S.S6E-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 jeJr~?tr /7 TH-231 6.67BIOO 3.97BIOO S. 20E+00 pea:; t"r '7 
PA-231 Not Detected - - - -- - - - - 9.57E-01 
TH-227 Not Detected - -- - - - - - - 1. 91E-01 
RA-223 Not Detected - - - - - - - - - 9.S3E-02 
RN-219 Not Detected - - - - - - - - - 2.63E-Ol 
PB-211 Not Detected - - - - - - - - - 6.06E-01 
TL-207 Not Detected - - - - - - - - - 9.99E+OO 

AM-241 Not Detected - - - - - - - - - 1.02E-Ol 
PU-239 Not Detected - - - - - - - - - 2.28E+02 
NP-237 Not Detected --------- 1. 24E-01 
PA-233 Not Detected --------- 4.13E-02 
TH-229 Not Detected - - - - - - - - - 1. 29E-01 



[summary Report] - Sample ID: : 70157626 

"'lclide 
lame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 2.S8E-02 
AG-110m Not Detected --------- 2.S8E-02 
BA-133 Not Detected --------- 3.78E-02 
BE-7 Not Detected --------- 1.6SE-01 
CD-109 Not Detected --------- S.45E-01 
CD-l1S Not Detected --------- 9.81E-02 
CE-139 Not Detected --------- 1.83E-02 
CE-141 Not Detected --------- 3.17E-02 ~fi 

§~ = ~~4 ___ N_o_t--!:~i-:~-S~Io5~ii!~!-t-e~-3g ___ - tr6-:-~ 55--&:0 E&--~OS-:;:r---- i : ~~: = g ~ p-..::r J J~ 0?}S-~7 
CO-57 Not Detected --------- 1.63E-02 ~} /Y; 
CO-58 Not Detected --------- 2.37E-02 
CO-60 Not Detected --------- 2.39E-02 
CR-S1 Not Detected --------- 1.S7E-01 
CS-134 Not Detected --------- 4.22E-02 
CS-137 2.99E-02 1.S9E-02 1.S3E-02 
EU-152 Not Detected --------- 4.86E-02 
EU-154 Not Detected --------- 1.18E-01 
EU-155 Not Detected --------- 7.10E-02 
FE-59 Not Detected --------- 4.31E-02 
GD-1S3 Not Detected --------- S.21E-02 
HG-203 Not Detected --------- 2.10E-02 
I-131 Not Detected --------- 2.S3E-02 
IR-192 Not Detected --------- 1.92E-02 
K-40 3.25E+00 7.76E-Ol 2.26E-Ol 
'~-S2 Not Detected --------- 3.62E-02 
~-S4 Not Detected --------- 2.SSE-02 

MO-99 Not Detected --------- 3.S9E-Ol 
NA-22 Not Detected --------- 2.69E-02 
NA-24 Not Detected --------- 7.12E-Ol 
NB-9S Not Detected --------- 1.S6E-01 
ND-147 Not Detected --------- 1.SSE-Ol 
NI-57 Not Detected --------- 1.78E-01 
PB-210 Not Detected --------- 2.8SE+OO 
RU-103 Not Detected --------- 2.08E-02 
RU-106 Not Detected --------- 1.94E-01 
SB-122 Not Detected --------- 5.31E-02 
SB-124 Not Detected --------- 2.21E-02 
SB-12S 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 --------- 6.73E+01 ~ 
TL-201 Not Detected --------- 113E-01 -r--fI rJ--r/J ::;1 j 
XE-133 l. 0 iB 023 23. OlB 023 1: 25E-01,v.....-r ?K..v/L-Vlu( -:7/0/97 
Y-88 Not Detected --------- 2.10E-02 
ZN-65 Not Detected --------- 8.2SE-02 
ZR-95 Not Detected --------- 4.07E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 

9-11-97 3:31:56 PM * 
,********************************************************************** 

* . ? ! * :*~!;~;;~*~~;*** ******:~:::*:?***~;~~;~;~*~~;~~Jj~J*q/********: 
Customer : M.MITCHELL/MAC (6685/SMO) 
Customer Sample ID 034166-003 
Lab Sample ID 70157627 

Sample Description 
Sample Quantity 
Sample Date/Time 
~quire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
922.000 

9-08-97 
9-11-97 

LAB03 
6000 / 

SOLID SAMPLE 
gram 
2:55:00 PM 
1:49:02 PM 

6003 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 1. 14E+00 1.65E+00 9.16E-Ol 
TH-234 1.23E+00 4.13E-01 3.44E-Ol 
RA-226 1. 60E+00 4.62E-Ol 4.11E-Ol 
PB-214 8.18E-01 1.45E-01 4.11E-02 
BI-214 7.54E-01 2.39E-Ol 3.98E-02 

~H-232 5.63E-01 2.80E-Ol 1.28E-Ol 
A-228 5.86E-01 2.62E-Ol 1.38E-Ol 

AC-228 6.54E-Ol 1. 74E-01 7.50E-02 
TH-228 2.18E-Ol 9.58E-02 2.58E-01 
RA-224 6.14E-Ol 2.67E-Ol 7.20E-02 
PB-212 6.05E-Ol 1.12E-Ol 3.15E-02 
BI-212 6.19E-Ol 3.13E-Ol 2.49E-01 
TL-208 5.28E-01 1.25E-01 5.89E-02 

U-235 Not Detected --------- 1. 64E- 01 
TH-231 Not Detected --------- 6.57E+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+Ol 

AM-241 Not Detected --------- 1.34E-01 ;t ~ PU-239 Not Detected 2.95E+02 .-.--, .-:----------- 1.71E-Ol;1;;rJ;:;~ J/tr/n NP-237 L59E 91 1.22E 91 
PA-233 Not Detected --------- 5.06E-02 
TH-229 Not Detected --------- 1. 55E- 01 



[sununary Report] - Sample ID: : 701S7627 

"'1clide 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 
BE-7 Not Detected ... ... ... ... ... ... ... ... - 2.33E-01 
CD-109 Not Detected ... ... ... ... ... - ... - ... 7.32E-01 
CD-11S Not Detected ... ... ... ... ... ... ... - - 1.39E-01 

. -:,.- .. ~ ... -CE-139 Not Detected - ... ... - ... ... ... ... - 2.28E-02 
CE-141 Not Detected - ... ... ... - ... - ... ... 3.82E-02 
CE-144 Not Detected --------- 1.60E-01 
CO-56 Not Detected --------- 3.09E-02 
CO-57 Not Detected --------- 1.99E-02 
CO-58 Not Detected --------- 2.84E-02 
CO-60 Not Detected --------- 3.10E-02 
CR-51 Not Detected --------- 2.21E-01 
CS-134 Not Detected --------- 4.77E-02 
CS-137 4.26E-02 3.08E-02 1.98E-02 
EU-1S2 Not Detected ... ... ... ... ... ... ... ... ... S.91E-02 
EU-1S4 Not Detected --------- 1. 66E- 01 
EU-15S Not Detected --------- 9.12E-02 
FE-59 Not Detected --------- 6.79E-02 
GD-1S3 Not Detected ... ... ... ... ... ... ... ... ... 6.S1E-02 
HG-203 Not Detected --------- 2.66E-02 
1-131 Not Detected --------- 3.21E-02 
IR-192 Not Detected ... ... ... ... ... ... ... ... ... 2.51E-02 
K-40 9.92E+00 1. 67E+OO 2.65E;-01 
'~-S2 Not Detected --------- 4.04E-02 

~- S4 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-9S 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.S4E-02 
RU-106 Not Detected ... ... ... ... ... ... ... ... ... 2.SSE-Ol 
SB-122 Not Detected --------- 7.32E-02 
SB-124 Not Detected --------- 2.59E-02 
SB-12S Not Detected ... ... ... ... ... ... ... ... ... 7.21E-02 
SN-113 Not Detected --------- 3.32E-02 SR-8S Not Detected --------- 3.27E-02 
TA-182 Not Detected --------- 1. 52E-01 TA-183 Not Detected --------- 1.70E-Ol TC-99m Not Detected --------- 6.96E+Ol TL-201 Not Detected --------- 1.46E-01 XE-133 Not Detected --------- 1. 80E- 01 Y-88 Not Detected --------- 2.S3E-02 ZN-6S Not Detected --------- 1. 03E-01 ZR-.9S Not Detected --------- S.39E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 1:52:51 PM * 

********************************************************************** : . r l! * : Analyzed by: . - :; IJ--?7 . Reviewed by: - * 
: ** ** * ** * ** * * * * ** * *****'!i** *** ************ **** ~ i11L,*L'1;l.********* 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
;ustomer Sample D : 034167-003 
"ab Sample ID 70157628 

3ample Description 
3ample Quantity 
3ample Date/Time 
\cquire Start Date/Time 
)stector Name 
~lapsed Live/Real Time 

MARINELLI 
980.000 

·9-08-97 
-9-11-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
3:05:00 PM 

12:06:56 PM 

6002 seconds 

.. :.. .".... . 

:omments: 
<************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- --- - - - - - - - ---------- - - - - - - - - - -
U-238 9.51E-Ol 1.21E+OO 6.73E-01 
TH-234 9.13E-01 2.80E-01 2.99E-01 
RA-226 1.46E+00 4.59E-01 4.06E-01 
PB-214 7.22E-01 1.26E-01 3.74E-02 
BI-214 6.49E-01 2.22E-01 3.25E-02 

'T'H-232 2.93E-01 1. 85E- 01 1. 02E- 01 
.-228 3.66E-01 2.16E-01 1. 04E-01 

.... C-228 Not Detected - -- - - - - - - 1. 36E-01 
TH-228 2.83E-01 2.62E-01 3.63E-01 
RA-224 3.16E-01 1.S3E- 01 6.30E-02 
PB-212 3.11E-01 6.08E-02 3.01E-02 
BI-212 3.69E-01 2.87E-01 2.24E-01 
TL-20S 2.S6E-01 S.07E-02 5.0SE-02 

U-235 6.61E-02 1.02E-01 1.43E-01 
TH-231 Not Detected --------- 5.S2E+OO 
PA-231 Not Detected - - - - - - - - - 9.S5E-01 
TH-227 Not Detected --------- 2.26E-01 
RA-223 Not Detected --------- 1.04E-Ol 
RN-219 Not Detected --------- 2.90E-01 
PB-211 Not Detected --------- 6.53E-01 
TL-207 Not Detected --------- 1.04E+Ol 

AM-241 Not Detected --------- 1.11E-01 ~ 
PU-239 Not Detected 2.44E+02 -- - - - - - - - - 1.40E-Oll.JtY1)J4 -;j,.r/5'7 NP-237 2. 9GE 81 8.5GE 82 
PA-233 Not Detected - - - - - - - - - 4.0SE-02 
TH-229 Not Detected - - - - - - - - - 1.36E-01 



[summary Report] - Sample ID: : 70157628 

'T'lclide Activity 2-sigma MDA 
:ame (pCi/gram) Error (pCi/gram) 

------- - - - - --- ~ - - - - - - - - - - 7 - ----------
AG-108m Not Detected -- - --- - - - 2.88E-02 
AG-llOm Not Detected - - -- - - - - - 3.S0E-02 
BA-133 Not Detected - - - - - - - - - 3.82E-02 
BE-7 Not Detected - - - -- - - - - 1.90E-01 
CD-109 Not Detected - - - - - - - - - 6.10E-01 
CD-1l5 Not Detected --------- 1.08E-01 
CE-139 Not Detected 1. 89E-02 

. ~ ." .... - ------ - -
CE-141 Not Detected --------- 3.31E-02 
CE-144 Not Detected --------- 1.40E-0l 
CO-56 Not Detected - --- - - - - - 2.4SE-02 
Co-57 Not Detected - - - - - - - - - 1. 81E- 02 
CO-58 Not Detected --------- 2.SSE-02 
CO-60 Not Detected - - - - - - -- - 2.84E-02 
CR-51 Not Detected --------- 1. 84E- 01 
CS-134 Not Detected --------- 4.39E-02 
CS-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-59 Not Detected - - - - - - - - - 5.21E-02 
GD-153 Not Detected --------- S.56E-02 
HG-203 Not Detected - - - - - - - - - 2.23E-02 
I-131 Not Detected --------- 2.81E-02 
IR-l92 Not Detected - - -- ---- - 1.98E-02 
K-40 5.89E+00 1.10E+00 2. 04E.- 01 
"'1\[-52 Not Detected - --- ---- - 3.59E-02 

f-54 Not Detected - -- -- - - - - 2.64E-02 
MO-99 Not Detected --------- 3.72E-01 
NA-22 Not Detected --------- 2.74E-02 
NA-24 Not Detected --------- 6.72E-01 
NB-95 Not Detected - - - --- - - - 1.79E-01 
ND-147 Not Detected --------- 1.78E-01 
NI-57 Not Detected - - - - -- -- - 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-1l3 Not Detected - - - - - - - - - 2.89E-02 
SR-85 Not Detected --------- 2.65E-02 
TA-182 Not Detected - - - - - - - - - 1.29E-01 
TA-183 Not Detected - - - - - - - - - 1.39E-01 
TC-99m Not Detected --------- 4.63E+01 
TL-201 Not Detected - - - - - - - - - 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-95 Not Detected --------- 4.20E-02 



,************************************************************************ 
Sandia National Laboratories * 

< Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 11:00:51 AM * 

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

: Analyzed bY:::;? 1!rIJ I7'7 . Reviewed by: ~ ql/lAllA~ : 
~**************** *********/**********************~****f *~i********* 
;ustomer : M.MITCHELL/MAC (6685/SMO) 
;ustomer Sample ID 034168-003 
~ab Sample ID 70157629 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
JE:\tector Name 
~lapsed Live/Real Time 

MARINELLI 
1030.000 
9-08-97 
9 -11-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
3:05:00 PM 
9:17:45 AM 

6002 seconds 

:omments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - - - --- - - - - - - - - -- - -
U-238 6.98E-Ol 6.50E-01 6.63E-01 
TH-234 7.96E-Ol 2.72E-01 2.79E-Ol 
RA-226 1.17E+00 3.97E-01 3.57E-01 
PB-214 6.28E-Ol 1. 09E- 01 3.19E-02 
BI-214 5.81E-Ol 1. 07E-01 3.00E-02 

TH-232 3.00E-Ol 1.74E-01 1.12E-Ol 
.-228 2.71E-Ol 1.19E-01 9.44E-02 

.~"'::-228 Not Detected --------- 1.22E-01 
TH-228 2.08E-Ol 2.12E-01 2.89E-01 
RA-224 3.05E-01 3.82E-01 4.90E-02 
PB-212 2.84E-Ol 5.60E-02 - 2.62E-02 
BI-212 2.42E-01 3.31E-01 2.37E-01 
TL-208 2.45E-01 9.53E-02 4.99E-02 

U-235 Not Detected - - - - - - - - - 1. 33E-Ol 
TH-231 Not Detected --------- 5.25E+00 
PA-231 Not Detected - - - - - - - - - 9.37E-01 
TH-227 Not Detected - - - - - - - - - 2.07E-01 
RA-223 Not Detected - - - - - - - - - 9.63E-02 
RN-219 Not Detected - - - - - - - -- 2.54E-Ol 
PB-211 Not Detected --------- 5.92E-01 
TL-207 Not Detected --------- 9.71E+00 

AM-241 Not Detected - - - - - - - - - 1.06E-01 
PU-239 Not Detected --------- 2.36E+02 
NP-237 Not Detected --------- 1.20E-01 
PA-233 Not Detected --------- 3.89E-02 
TH-229 Not Detected --------- 1.30E-01 



[Summary Report] - Sample 1D: : 70157629 

Nuclide 
'ame 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-10Bm Not Detected --------- 2.7BE-02 
AG-110m Not Detected --------- 2.64E-02 
BA-133 Not Detected --------- 3.6sE-02 
BE-7 Not Detected --------- 1.B7E-01 
CD-109 Not Detected --------- s.77E-01 
CD-11s Not Detected --------- 9.94E-02 
CE-139 Not Detected --------- 1.BOE-02 
CE-141 Not Detected --------- 3.0BE-02 
CE-144 Not Detected --------- 1.31E-01 
CO-56 Not Detected --------- 2.27E-02 
~0-s7 Not Detected --------- 1.6sE-02 
CO-sB Not Detected --------- 2.21E-02 
CO-60 Not Detected --------- 2.39E-02 
CR-51 Not Detected --------- 1.71E-01 
CS-134 Not Detected --------- 3.BsE-02 
CS-137 3.69E-02 2.04E-02 1.62E-02 
EU-1s2 Not Detected --------- 4.96E-02 
EU-1s4 Not Detected --------- 1.27E-Ol 
EU-1s5 Not Detected --------- 7.33E-02 
FE-59 Not Detected --------- 5.0BE-02 
GD-1s3 Not Detected --------- s.27E-02 
HG-203 Not Detected --------- 1.97E-02 
1-131 Not Detected --------- 2;46E-02 
IR-192 Not Detected --------- 1.BBE-02 
K-40 s.43E+00 1.0sE+00 2.11E-01 
MN-s2 Not Detected --------- 3.41E'-02 
~-s4 Not Detected --------- 2.36E-02 

J.-10-99 Not Detected --------- 3.36E-01 
NA-22 Not Detected --------- 2.B3E-02 
NA-24 Not Detected --------- s.43E-01 
NB-95 Not Detected --------- 1.61E-Ol 
ND-147 Not Detected --------- 1.63E-Ol 
NI-57 Not Detected --------- 1.41E-Ol 
PB-210 Not Detected --------- 2.9sE+OO 
RU-103 Not Detected --------- 2.02E-02 
RU-106 Not Detected --------- 2.11E-01 
SB-122 Not Detected --------- 5.14E-02 
SB-124 Not Detected --------- 2.11E-02 
SB-12s Not Detected --------- 5.57E-02 
SN-113 Not Detected --------- 2.63E-02 
SR-B5 Not Detected --------- 2.52E-02 
TA-1B2 Not Detected --------- 1.22E-01 
TA-1B3 Not Detected --------- 1.30E-01 
TC-99m Not Detected --------- 3.20E+01 

it ~~ ~ ___ N_o_t--2'~i-:~'"T~'5~-B~_t:Er.gc--__ --4;,-:'~'5;5-; E;s.--~e"'2a-'--- ~: g ~~ = g~ ,v~ ).J4 ~ J ~ L 
Y-88 Not Detected --------- 2.23E-02 ~~I 1'7 
ZN-65 Not Detected --------- 8.2SE-02 . 
ZR-95 Not Detected --------- 3.76E-02 



k***************************************************** ******************* 
k Sandia National Laboratories * 
k Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
k 9-11-97 9:11:46 AM * 

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

: Analyzed by: :9:... 7'// J' If7 ' Reviewed by: \J-4A 1l/bJQ'I : 
k***************** ******~~*~~*****************~*** * ~'********* 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
:ustomer Sample ID 034170-003 
Lab Sample ID 70157630 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cguire Start Date/Time 
J3tector Name 
Blapsed Live/Real Time 

MARINELLI 
999.000 

9-08-97 
9-11-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
3:35:00 PM 
7:23:16 AM 

6002 seconds 

:ornments: 
************************************************************************* 

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 

.>12- 22 8 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 2.39E-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-0l 
TH-227 Not Detected --------- 2.22E-01 
RA-223 Not Detected - - - - - - - - - 9.89E-02 
RN-219 Not Detected - - - - - - - - - 2.83E-01 
PB-211 Not Detected --------- 6.58E-01 
TL-207 Not Detected --------- 9.63E+00 

1l.M- 241 Not Detected --------- 1.11E-Ol '~ PU-239 Not Detected 2 39E+02 .-.--....--, ---------
1:42E-01 tJ.;:t JdJU/t;) 1/ rft7 NP-237 3.9GE 01 1. 09E 01 

PA-233 Not Detected - - - -- - - -- 3.99E-02 ( 
TH-229 Not Detected - - - - - - - - - 1. 31E- 01 



[Summary Report] - Sample ID: : 70157630 

Nuclide Activity 2-sigma MDA 
'\lame (pCi/gram) Error (pCi/gram) 
------ . - - - - - ----- - - --- - -- - - - - - - - -----

AG-108m Not Detected -------.-- 2.85E-02 
AG-110m Not Detected --------- 2.17E-02 
BA-133 Not Detected --------- 3.72E-02 
BE-7 Not Detected --------- 1. 79E-Ol 
CD-109 Not Detected -- --- - - - -- 6.01E-01 
CD-115 Not Detected --------- 9.73E-02 
CE-l39 Not Detected -- - - - - --- 1.90E-02 .".' -. -
CE-141 Not Detected --------- 3.20E-02 
CE-144 Not Detected --------- 1. 31E- 01 
CO-56 Not Detected --------- 2.53E-02 
§0-57 Not Detected - - - - - - - - - 1.70E-02 

0-58 Not Detected - - - - - - - - - 2.42E-02 
CO-60 Not Detected --------- 2.68E-02 
CR-51 Not Detected --------- 1. 77E-01 
CS-l34 Not Detected --------- 4.19E-02 
CS-137 Not Detected --------- 2.4SE-02 
EU-152 Not Detected - -- -- - - -- 5.0SE-02 
EU-154 Not Detected - - - - - -- -- 1. 32E- 01 
EU-155 Not Detected --------- 7.46E-02 
FE-59 Not Detected - - - - - - - - - 5.20E-02 
GD-153 Not Detected - - - - - - -- - 5.40E-02 
HG-203 Not Detected --------- 2.l1E-02 
I-l31 Not Detected - - - -- - - - - 2.56E-02 
IR-192 Not Detected - - - - - - - - - 2.01E-02 
K-40 6.01E+00 1.06E+00 2.27E-01 
MN-52 Not Detected --------- 3.49E-02 
·"1\1-54 Not Detected --------- 2.62E-02 

)-99 Not Detected --------- 3.25E-01 
NA-22 Not Detected - -- - - -- - - 2.97E-02 
NA-24 Not Detected - - - - - - - - - 4.25E-01 
NB-95 Not Detected - - - - - - --- 1. 70E-01 
ND-147 Not Detected - - - - - -- - - 1. 7lE-01 
NI-57 Not Detected - - - - - - - -- 1.36E-01 
PB-210 Not Detected --------- 3.17E+OO 
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 - -- - - - -- - 2.32E-02 
SB-125 Not Detected - - -- - - - - - 6.14E-02 
SN-113 Not Detected - - -- - - - - - 2.67E-02 
SR-85 Not Detected - - - - - - - - - 2.70E-02 
TA-1S2 Not Detected - - - - - - - - - 1.25E-01 
TA-1S3 Not Detected - - - - - - - - - 1.35E-01 
TC-99m Not Detected - - - - - - - - - 2.62E+Ol 
TL-201 Not Detected - - - - - - - - - 1.11E-Ol 
XE-133 Not Detected - - - - - - - - - 1. 32E-01 
Y-88 Not Detected --------- 2.10E-02 
ZN-65 Not Detected - - - - - - - - - S.54E-02 
ZR-95 Not Detected - - - - - - - - - 4.14E-02 



,************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-10-97 6:27:53 PM * 

k********************************************************************* 
, . ~ ! * 
: * ~~;¥;;~ * ~¥ ~ * * **** * * *Z,~ -r:; *!'? * ~ * * !;;r!;~;~*~¥ ~ ~ ~ll ~jH 7* * * * * * * *: 
:::ustomer : M.MITCHELL/MAC (6685/SMO) 
:::ustomer Sample ID 034171-003 
~ab Sample ID 70157631 

~ample Description 
~ample Quantity 
~ample Date/Time 
~cquire Start Date/Time 
)e'tector Name 
~lapsed Live/Real Time 

. MARINELLI 
1026.000 
9-08-97 
9-10-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
3:40:00 PM 
4:44:39 PM 

6002 seconds 

:::ornments: 
************************************************************************* 

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-02 

mtt-232 2.91E-01 1. 7lE-01 9.72E-02 
.-228 2.53E-01 1. 36E- 01 9.72E-02 

AC-228 Not Detected - - -- - - - - - 1. 29E-01 
TH-228 1.87E-01 1.89E-01 2.96E-01 
RA-224 3.17E-01 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 8.0lE-02 
TH-231 Not Detected --------- 5.14E+OO 
PA-231 Not Detected --------- 9.07E-01 
TH-227 Not Detected - - -- - - - - - 2.10E-01 
RA-223 Not Detected - - - - - - - - - 9.15E-02 
RN-219 Not Detected - - - - - - - -- 2.65E-01 
PB-211 Not Detected --------- S.9SE-01 
TL-207 Not Detected - - - - - - - - - 9.S5E+00 

AM-241 Not Detected - - - - - - - - - 1.04E-01 
PU-239 Not Detected - - - - - - - - - 2.24E+02 
NP-237 Not Detected - - - - - - - - - 1. 39E- 01 
PA-233 Not Detected - - - - - - - - - 3.87E-02 
TH-229 Not Detected - - - - - - - - - 1.22E-01 



[Summary Report] - Sample ID: : 70157631 

:\f"clide 
lIne 

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-108m Not Detected --------- 2.75E-02 
AG-110m Not Detected --------- 2.l2E-02 
BA-133 Not Detected --------- 3.57E-02 
BE-7 Not Detected --------- 1.71E-Ol 
CD-109 Not Detected --------- 5.65E-01 

§~=g~ :~~ g~~~~~~~ ========= i:~~~=g~ .~ .. -.. ~-
CE-14l Not Detected --------- 2.94E-02 ~ . .-rA .1. 
CE - 144 -----:2z:-:...:. 3"8"EM87i2~------%2~.~9"'l:i-l3E-e-8 2:---- 7. 39 E - 02 ,u7..(.j a<A~ i /0--117 
CO-56 Not Detected --------- 2.35E-02 
CO-57 Not Detected --------- 1.57E-02 
CO-58 Not Detected --------- 2.43E-02 
CO-60 Not Detected --------- 2.54E-02 
CR-51 Not Detected --------- 1.64E-Ol 
CS-134 Not Detected --------- 4.09E-02 
CS-137 Not Detected --------- 2.47E-02 
EU-152 Not Detected --------- 4.71E-02 
EU-154 Not Detected --------- 1.26E-01 
EU-155 Not Detected --------- 7.29E-02 
FE-59 Not Detected --------- 5.06E-02 
GD-153 Not Detected --------- 5.02E-02 
HG-203 Not Detected --------- 2.03E-02 
I-13l Not Detected --------- 2.36E-02 
IR-192 Not Detected --------- 1.89E-02 
K-40 5.61E+OO 1.02E+OO 1.98E-Ol 
~-52 Not Detected --------- 2.82E-02 

-54 Not Detected --------- 2.46E-02 
1'10-99 Not Detected --------- 2.70E-01 
NA-22 Not Detected --------- 2.78E-02 
NA-24 Not Detected --------- 2.l9E-01 
NB-95 Not Detected --------- 1.42E-Ol 
ND-147 Not Detected --------- 1.S3E-01 
NI-S7 Not Detected --------- 1.02E-01 
PB-2l0 9.S4E-Ol 1.14E+OO 2.03E+OO 
RU-103 Not Detected --------- 2.l0E-02 
RU-106 Not Detected --------- 2.06E-Ol 
SB-122 Not Detected --------- 4.l4E-02 
SB-124 Not Detected --------- 2.21E-02 
SB-12S Not Detected --------- 5.57E-02 
SN-113 Not Detected --------- 2.6SE-02 
SR-85 Not Detected --------- 2.3SE-02 
TA-182 Not Detected --------- 1.20E-Ol 
TA-183 Not Detected --------- 1.l6E-Ol 
TC-99m Not Detected --------- 4.36E+OO 
TL-201 Not Detected --------- 9.1SE-02 
XE-133 Not Detected --------- 1.08E-Ol 
Y-88 Not Detected --------- 1.95E-02 
ZN-65 Not Detected --------- 8.34E-02 
ZR-95 Not Detected --------- 3.94E-02 



<************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-10-97 4:36:13 PM * 

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

: Analyzed by: 9:.. 9/,5"/17' Reviewed by:~ 'lJIIP,I(},] : 
****************** ******'~*********************;ft~*****~~*********** 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
:ustomer Sample ID : 034172-003 
Lab Sample ID 70157632 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
942.000 

9-08-97 
9-10-97 

LAB03 
6000 / 

SOLID SAMPLE 
gram 
4:00:00 PM 
2:53:01 PM 

6002 seconds 

Cormnents: 
************************************************************************* 

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+OO 8.05E-01 3.S4E-01 
PB-214 7.04E-Ol 1.31E-Ol 3.57E-02 
BI-214 6.80E-Ol 1.40E-Ol 3.71E-02 

'T'H-232 2.73E-Ol 1. 53E-Ol 1.01E-Ol 
.-228 3.44E-Ol 2.29E-Ol 1.13E-Ol 

.... C-228 Not Detected --------- 1. 32E-Ol 
TH-228 2.41E-Ol 3.46E-Ol 3.09E-Ol 
RA-224 2.38E~01 1. 68E-01 5.3SE-02 
PB-212 2.58E-Ol 4.96E-02 2.76E-02 
BI-212 2.99E-Ol 1. 9SE-01 2.11E-01 
TL-20S 2.22E-Ol 8.08E-02 S.11E-02 

U-235 Not Detected - - - - - - - - - 1.37E-Ol 
TH-231 Not Detected --------- S.40E+OO 
PA-231 Not Detected - - -- - -- - - 9.42E-01 
TH-227 Not Detected - -- - - - - - - 2.16E-01 
RA-223 Not Detected --------- 9.66E-02 
RN-219 Not Detected - - - --- - - - 2.89E-01 
PB-211 Not Detected - - - - - - - - - 6.63E-01 
TL-207 Not Detected - - - - - - - - - 1.09E+01 

AM-241 Not Detected - - - - - - - - - 1.0BE-01 ~ PU-239 Not Detected 2.40E+02 --- - - - - - -
1.39E-01 L/,pf jff4 '7;:,01 NP-237 2.98E 01 9.02E 02 

PA-233 Not Detected - - - - - - - - - 4.11E-02 
TH-229 Not Detected - - - - - - - - - 1. 31E-01 



[Summary Report] - Sample ID: : 70157632 

- - 'clide Activity 2-sigma MDA 
.,ame (pCi/gram) Error (pCi/gram) 

-------. - - - - - ---- - -- - - -- - - - - - - - --- - ---
AG-108m Not Detected - - - - --- - - 2.72E-02 
AG-110m Not Detected - - - - --- - - 3.18E-02 
BA-133 Not Detected - -- - - - - - - 3.87E-02 
BE-7 Not Detected - --- - -- - - 1. 89E-01 
CD-109 Not Detected --------- 6.04E-01 

Detected 7.90E-02 
.... '. -CD-115 Not - - - - - - - - -

CE-139 Not Detected --------- 1.96E-02 
CE-141 Not Detected - - - - - - - - - 3.06E-02 
CE-144 Not Detected - - - - --- - - 1. 35E-01 
gO-56 Not Detected - - - - -- - - - 2.31E-02 
0-57 Not Detected - - - -- - -- - 1. 73E-02 

CO-58 Not Detected - - - - - - - - - 2.50E-02 
CO-60 Not Detected - - --- - - - - 2.S7E-02 
CR-51 Not Detected - - - - - - - - - 1. 82E-01 
CS-134 Not Detected - - - - - - --- 4.41E-02 
CS-137 6.69E-02 2.76E-02 1. SlE- 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 - - - - - - - - - 5.1SE-02 
GD-153 Not Detected --------- 5.30E-02 
HG-203 Not Detected - - - - --- - - 2.07E-02 
1-131 Not Detected - - - - - -- - - 2.3SE-02 
1R-192 Not Detected - - --- - - - - 2.00E-02 
K-40 5.14E+OO 1.01E+00 2.46E-01 
~-52 Not Detected - - - - - - - - - 3.08E-02 
.~ - 54 Not Detected - - - - - - - - - 2.S7E-02 

MO-99 Not Detected - - - - - --- - 2.93E-01 
NA-22 Not Detected - - -- - - - - - 2.87E-02 
NA-24 Not Detected - - - -- - - - - 2.39E-01 
NB-95 Not Detected --------- 1. 44E- 01 
ND-147 Not Detected - - - - - -- - - 1. 65E-01 
N1-57 Not Detected - - - - - - - - - 1.07E-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 --------- 4.S0E-02 
SB-124 Not Detected - - - - - - - - - 2.20E-02 
SB-125 Not Detected - - - - - - - - - 6.14E-02 
SN-l13 Not Detected - - - - - - - - - 2.78E-02 
SR-85 Not Detected - - - - - - - - - 2.S9E-02 
TA-182 Not Detected - - - - - - - - - 1.32E-Ol 
TA-183 Not Detected - - - - - - - - - 1.20E-Ol 
TC-99m Not Detected - - - - - - - - - 3.71E+00 
TL-201 Not Detected --------- 9.52E-02 
XE-133 Not Detected - - - - - - - - - 1.09E-Ol 
Y-88 Not Detected - - - - - - - - - 2.34E-02 
ZN-65 Not Detected - - - - - - - - - 8.94E-02 
ZR-95 Not Detec.ted - - - - - - - - - 3.97E-02 



·************************************************************************ 
• Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-10-97 2:49:48 PM * 

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

: Analyz~d by: p2: 9 ~.-/f7 . Reviewed by: ~ D.j/("i 0., : 
**************** ******~~**********************~*~ *iL*~********** 
Customer : M.MITCHELL/MAC (668S/SMO) 
Customer Sample ID 034174-003 
Lab Sample ID 701S7633 

Sample Description 
Sample Quantity 
Sample Date/Time 
Asquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
1013.000 
9-08-97 
9-10-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
4:03:00 PM 
1: 06: 33 PM 

6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- ---------- ----------
U-238 Not Detected --------- S.78E-01 
TH-234 9.S3E-01 2.86E-01 2.91E-01 
RA-226 1.S8E+00 4.24E-01 3.42E-01 
PB-214 7.08E-01 1.28E-01 3.2SE-02 
BI-214 6.71E-01 1.33E-01 3.23E-02 

..... q-232 1. 6SE-01 9.81E-02 8.S0E-02 
~-228 2.16E-01 1. 07E- 01 1. 01E-01 

AC-228 Not Detected --------- 1.18E-01 
TH-228 1.39E-01 2.03E-01 2.0SE-01 
RA-224 2.24E-01 1. S4E- 01 6.08E-02 
PB-212 2.1SE-01 4.94E-02 2.71E-02 
BI-212 Not Detected --------- 2.2SE-01 
TL-208 1. 97E-01 6.03E-02 4.95E-02 ~ 

1.33E-01 ;./t?! };-Jd 7/t.Jf7 U-23S 5.8il:8 9il 9 . ~9:8 8il 
TH-231 Not Detected --------- S.13E+00 
PA-231 Not Detected - .. ------- 9.10E-01 
TH-227 Not Detected --------- 1.96E-01 
RA-223 Not Detected --------- 8.89E-02 
RN-219 Not Detected --------- 2.67E-01 
PB-211 Not Detected --------- S.79E-01 
TL-207 Not Detected --------- 9.S3E+OO 

AM-241 Not Detected --------- 1.00E-01 
PU-239 Not Detected --------- 2.2SE+02 
NP-237 Not Detected --------- 1.44E-01 
PA-233 Not Detected --------- 3.91E-02 
TH-229 Not Detected --------- 1.32E-01· 



[summary Report] - Sample ID: : 70157633 

Nuclide Activity 2-sigrna MDA 
Tame (pCi/gram) Error (pCi/gram) 
.----- - - -- - - - - - - -- - - - - - - - - ----------

AG-108rn Not Detected --------- 2.58E-02 
AG-110rn Not Detected --------- 2.76E-02 
BA-133 Not Detected --------- 3.90E-02 
BE-7 Not Detected - - - - -- - - - 1. 79E-01 
CD-109 Not Detected --------- 5.71E-01 
CD-1l5 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 
G;O-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 - - --- - - - - 4.95E-02 
GD-153 Not Detected - - - -- - --- 5.26E-02 
HG-203 Not Detected - - - -- - - - - 2.00E-02 
I-131 Not Detected - - - - - - - - - 2.41E-02 
IR-l92 Not Detected - - - - - - - - - 1. 85E-02 
K-40 4.43E+00 9.16E-01 2.20E-01 
MN-52 Not Detected - - - - - - - - - 2.78E-02 
~-54 Not Detected - - - - -- - - - 2.35E-02 
_,,)-99 Not Detected - - - - - - - - - 2.61E-01 

NA-22 Not Detected --------- 2.73E-02 
NA-24 Not Detected - - - - - -- - - 1.88E-01 
NB-95 Not Detected --------- 1.28E-01 
ND-147 Not Detected --------- 1.56E-01 
NI-57 Not Detected --------- 9.02E-02 
PB-210 Not Detected --------- 3.04E+OO 
RU-103 Not Detected --------- 1.96E-02 
RU-106 Not Detected --------- 2.03E-01 
SB-122 Not Detected - - - - - - - - - 4.14E-02 
SB-124 Not Detected - - - - - - - - - 2.07E-02 
SB-125 Not Detected - - - - - - - - - 5.68E-02 
SN-113 Not Detected --------- 2.56E-02 
SR-85 Not Detected - - - -- - - - - 2.54E-02 
TA-182 Not Detected --------- 1.25E-01 
TA-183 Not Detected - - - - - - - - - 1. 09E- 01 
TC- 99rn Not Detected --------- 2.79E+00 
TL-201 Not Detected --------- B.63E-02 
XE-133 Not Detected - - - - - - - - - 1. 01E- 01 
Y-88 Not Detected --------- 2.03E-02 
ZN-65 Not Detected --------- B.36E-02 
ZR-95 Not Detected --------- 3.99E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-10-97 12:53:18 PM * 

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

: AnalYZ~d by: ~ ~//i-/~7 . Reviewed by: \"JD...-J tltllp Jqj : 
,******************~****/~**********************~******************* 
~ustomer : M.MITCHELL/MAC (6685/SMO) 
~ustomer Sample ID 034149-003 
"ab Sample ID 70157634 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cguire Start Date/Time 
Jetector Name 
~lapsed Live/Real Time 

MARINELLI 
878.000 

9-08-97 
9-10-97 

LAB 0 3 
6000 / 

SOLID SAMPLE 
gram 
4:20:00 PM 

11:09:50 AM 

6003 seconds 

:omments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- - - - -- - - - - - - - - - - - - - --
U-238 6.36E-01 5.64E-01 8.48E-01 
TH-234 1. 09E+00 4.51E-01 3.52E-01 
RA-226 1.53E+00 7.54E-01 4.73E-01 
PB-214 7.23E-01 1. 51E- 01 4.07E-02 
BI-214 6.20E-01 1. 21E-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 6.33E-02 

U-235 Not Detected - - - - - - - - - 1.65E-01 ~~~ ~';'7 TH-231 l.iSEI99 2.2!lEI99 6. 63E+00;t/. 
PA-231 Not Detected - -- - - - - - - 1. 13E+00 
TH-227 Not Detected - - - - - - - - - 3.07E-01 
RA-223 Not Detected --------- 1.16E-0l 
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 

/r/.-/<) PU-239 Not Detected --------- 2.96E+02 ?f~~~ 
NP-237 i.liE 91 1.liE 91 1. 68E- 01jJ.::r. 
PA-233 Not Detected - - - - - - - - - 4.88E-02 
TH-229 Not Detected - - - - - - - - - 1.61E-01 



[Summary Report] - Sample 1D: : 70157634 

"-'elide 
_arne 

Activity 
(pCi/grarn) 
- - - - - - ~ - - -

2-sigrna 
Error 

-- - - - - - ~ - -
MDA 

(pCi/grarn) 

AG-108m Not Detected --------- 3.81E-02 
AG-llOm Not Detected --------- 2.7SE-02 
BA-133 Not Detected --------- 4.38E-02 
BE-7 Not Detected --------- 2.23E-Ol 
CD-109 Not Detected --------- 7.3SE-Ol 
CD-llS Not Detected --------- 9.76E-02 
CE-139 Not Detected --------- 2.l9E-02 
CE-14l Not Detected --------- 3.73E-02 
CE-144 Not Detected --------- 1.62E-Ol 
~O-S6 Not Detected --------- 2.94E-02 
CO-57 Not Detected --------- 2.01E-02 
CO-58 Not Detected --------- 3.06E-02 
CO-60 Not Detected --------- 3.36E-02 
CR-Sl Not Detected --------- 2.l7E-Ol 
CS-134 Not Detected --------- 4.S1E-02 
CS-137 Not Detected --------- 2.92E-02 
EU-152 Not Detected --------- 6.01E-02 
EU-1S4 Not Detected --------- 1.7SE-Ol 
EU-1SS Not Detected --------- 9.26E-02 
FE-59 Not Detected --------- 6.66E-02 
GD-1S3 Not Detected --------- 6.S9E-02 
HG-203 Not Detected --------- 2.53E-02 
1-131 Not Detected --------- 2.91E-02 
1R-192 Not Detected --------- 2.41E-02 
K-40 1.14E+Ol 1.85E+OO 2.69E-Ol 
'~-52 Not Detected --------- 3.69E-02 

[-54 Not Detected --------- 2.99E-02 
MO-99 Not Detected --------- 3.65E-Ol 
NA-22 Not Detected --------- 4.04E-02 ? 
NA-24 Not Detected --------- 2.20E-Ol -/~~A ,/ L 
NB-9S-'-c ------;2&-.:-10~OHB~-~9rz2f----:l:l~._55'66f1B~922!_----7. 84E-02 J./ffcfbfa.-cAtUf 5(fJ-/7{ 
ND-147 Not Detected --------- 1.96E-Ol 
N1-S7 Not Detected --------- 1.04E-Ol 
PB-2l0 Not Detected --------- 3.76E+OO 
RU-103 Not Detected --------- 2.58E-02 
RU-106 Not Detected --------- 2.72E-Ol 
SB-122 Not Detected --------- 5.2SE-02 
SB-124 Not Detected --------- 2.72E-02 
SB-125 Not Detected --------- 6.98E-02 
SN-113 Not Detected --------- 3.30E-02 
SR-8S Not Detected --------- 3.34E-02 
TA-182 Not Detected --------- 1.S3E-Ol 
TA-183 Not Detected --------- 1.40E-Ol 
TC-99m Not Detected --------- 2.80E+OO 
TL-20l Not Detected --------- 1.13E-Ol 
XE-133 Not Detected --------- 1.2SE-Ol 
Y-88 Not Detected --------- 2.66E-02 
ZN-65 Not Detected --------- 1.OSE-Ol 
ZR-95 Not Detected --------- S.23E-02 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 7:41:08 PM * 

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

Analyz~d by: 9::.·9"/1)'/77 'Reviewed by:~ q LllpJa·., : 
**************** *****7*~**********************~**** * *~i********** 
~ustomer : M.MITCHELL/MAC (6685/SMO) 
~ustomer Sample ID LAB CONTROL SAMPLE USING CG134 
,ab Sample ID 70157635 

:ample Description 
:ample Quantity 
:ample Date/Time 
.cquire Start Date/Time 
)~tector Name 
Ilapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11-01-90 12:00:00 PM 
9-11-97 7:28:50 PM 

LAB 0 3 
600 / 607 seconds 

:omments: 
,************************************************************************ 

Nuclide Activity 2-sigma MDA 
Name (pCijEach) Error (pCijEach) 

------- - - - - - - - - - - - - - - - - --- - - - - -------
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 
BI-214 Not Detected --------- 7.S7E+02 

"'B-232 Not Detected --------- 2.36E+03 
;.-228 Not Detected --------- 3.27E+03 

AC-228 Not Detected --------- 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 --------- 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 - - - - - -- - - 2.62E+05 

AM-241 8.82E+04 1.48E+04 1.23E+03 
PU-239 Not Detected - - - - - - - - - 2.44E+06 
NP-237 Not Detected - - - - - - - - - 1.51E+03 
PA-233 Not Detected - - - - - - - - - 6.78E+02 
TH-229 Not Detected - - - - - - - - - 1. 30E+03 



[Summary Report] - Sample ID: : 70157635 

"'lclide Activity 2-sigma MDA 
iame (pCi/Each) Error (pCi/Each) 

------- ---------- - - - -- - - - - - ----------
AG-l08m Not Detected - - - - - - -- - 3.98E+02 
AG-ll0m Not Detected - - - - - - - - - 2.04E+06 
BA-133 Not Detected - - - - --- - - 7.87E+02 
BE-7 Not Detected --------- 5.68E+17 
CD-l09 3.80E+05 1.62E+05 1.64E+05 
CD-115 Not Detected --------- 1.00E+26 
CE-139 Not Detected --------- 6.39E+07 
CE-141 Not Detected --------- 1. OOE+26 
CE-144 Not Detected -- - - - - - - - 6.26E+05 
~0-56 Not Detected - - - - - - - - - 2.77E+12 
0-57 Not Detected --------- 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 - - - - - - - - - 1.00E+26 
CS-134 Not Detected --------- 3.35E+03 
CS-137 7.14E+04 9.55E+03 3.37E+02 
EU-152 Not Detected --------- 7.57E+02 
EU-154 Not Detected --------- 3.08E+03 
EU-155 Not Detected - - - - - ---- 2.11E+03 
FE-59 Not Detected --------- 8.81E+19 
GD-153 Not Detected --------- 6.88E+05 
HG-203 Not Detected --------- 4.72E+18 
1-131 Not Detected --------- 1.00E+26 
IR-192 Not Detected - - - - - - - - - 5.30E+12 
K-40 Not Detected --- - - - - - - 1.86E+03 
'''JI;[-52 Not Detected - - - -- - - - - 1. 00E+26 

J-54 Not Detected --------- 1.17E+05 
MO-99 Not Detected --------- 1. 00E+26 
NA-22 Not Detected --------- 1.54E+03 
NA-24 Not Detected --------- 1. 00E+26 
NB-95 Not Detected -- - - - - - - - 1.00E+26 
ND-147 Not Detected --------- 1.00E+26 
NI-57 Not Detected - - - - - - - - - 1. OOE+26 
PB-210 Not Detected --------- 4.53E+04 
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 
8B-125 Not Detected --------- 7.10E+03 
8N-113 Not Detected - - - - - - - - - 1.76E+09 
8R-85 Not Detected - - - - - - - - - 1.74E+14 
TA-182 Not Detected - - - - - - - - - 5.34E+09 
TA-183 Not Detected - - - - - - - - - 1.00E+26 
TC-99m Not Detected - - - - - - - - - 1.00E+26 
TL-201 Not Detected - - - - - - - - - 1. OOE+26 
XE-133 Not Detected - - - - - - - - - 1.00E+26 
Y-88 Not Detected - - - - - - - - - 2.32E+09 
ZN-65 Not Detected - - - - - - - - - 1.34E+06 
ZR-95 Not Detected - - - - - - - - - 4.08E+14 



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

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

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Erapsed Live Time 
Elapsed Real Time 

9-11-97 7:41:48 PM 
C:\GENIEPC\CAMFILES\LCS3.QAF 
FCD 
70157635 

1. 00 
11-01-90 

9-11-97 
600 
607 

Each 
12:00:00 

7:28:50 
seconds 
seconds 

PM 
PM 

Parameter Mean 1S Error New Value < LU : SD : UD : BS ~ 

AM-241 Activity 

CS-137 Activity 

CO-60 Activity 

Flags Key: LU 
SD 
UD 
BS 

Reviewed by: 

8.705E-02 2.117E-03 

6.802E-02 1.705E-03 

7.788E-02 2.708E-03 

Boundary Test 
= Sample Driven N-Sigma Test 

User Driven N-Sigma Test 
Measurement Bias Test 

8.824E-02 < > 

7.138E-02 < g: > 

8.065E-02 < > 

(Ab 
(In 
(In 
(In 

b ~ 1/lr/S1 
Above ~ Be = Below ) 
Investigate, Ac = Action) 

= Investigate, Ac Action) 
= Investigate, Ac Action) 





-************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
9-12-97 7:18:35 AM * 

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

: Analyz~d by: ?-: ?/trl!'7' Reviewed by: ~ Qj/'.lq, : 
<****************** *********~~*****************~** ** ************ 
:ustomer : M.MITCHELL/MAC (6685/SMO) 
:ustomer Sample I : LAB CONTROL SAMPLE USING CG134 
~ab Sample ID 70157636 

3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
Je'tector Name 
~lapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11-01-90 12:00:00 PM 
9-12-97 7:06:31 AM 

LAB 0 2 
600 / 605 seconds 

:omments: 
************************************************************************* 

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 

-T-1:-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 --------- 1.15E+04 

U-235 Not Detected --------- 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 Det.ected - - - - - - - - - 1.31E+04 
TL-207 Not Detected --------- 2.23E+05 

AM-241 7.80E+04 1.39E+04 3.17E+03 
PU-239 Not Detected --------- 3.33E+06 
NP-237 Not Detected --------- 2.49E+03 
PA-233 Not Detected --------- 6.34E+02 
TH-229 Not Detected --------- 1.79E+03 



[Summary Report] - Sample 1D: : 70157636 

'-'lclide Activity 2-sigma MDA 
;arne (pCi/Each) Error (pCi/Each) 

------- ---------- -------r--- - - - - - -- - - -
AG-10Sm Not Detected - - - - - - - - - 3.36E+02 
AG-110m Not Detected - - - - - - - - - 1. 75E+06 
BA-133 Not Detected --------- 7.02E+02 
BE-7 Not Detected --------- S.11E+17 
CD-109 3.59E+05 3.32E+OS 2.90E+05 
CD-1l5 Not Detected 1. OOE+26 .-." '. . ---------
CE-139 Not Detected - - - - - - - - - 7.15E+07 
CE-141 Not Detected --------- 1..00E+26 
CE-144 Not Detected - - - - - - - - - S.23E+05 
CO-56 Not Detected -- - - - - - - - 2.31E+12 
CO-57 Not Detected - - - - - - - - - 1.3SE+05 
CO-58 Not Detected - - - - - - - -- 1. 60E+13 
CO-60 S.02E+04 1.09E+04 4.03E+02 
CR-51 Not Detected --------- 1. OOE+26 
CS-134 Not Detected --------- 2.95E+03 
CS-137 7.10E+04 9.4SE+03 2.54E+02 
EU-152 Not Detected - - - - - -- - - 9.90E+02 
EU-154 Not Detected - - - - - - - - - 2.60E+03 
EU-155 Not Detected --------- 3.01E+03 
FE-59 Not Detected - - - - - - - - - 7.68E+19 
GD-153 Not Detected - - - - - - - - - 9.91E+05 
HG-203 Not Detected - - - - - - - - - 4.78E+18 
1-131 Not Detected - - -- - - - - - 1. OOE+26 
1R-192 Not Detected - - --- - - - - 4.93E+12 
K-40 Not Detected --------- 1.70E+03 
'~-52 Not Detected --------- 1. OOE+26 

.~- 54 Not Detected --------- 1.OlE+05 
MO-99 Not Detected - - - - - - - - - 1. OOE+26 
NA-22 Not Detected - - - - - - -- - 1. 35E+03 
NA-24 Not Detected - - - - - - - - - 1.00E+26 
NB-95 Not Detected - - - - - - -- - 1.OOE+26 
ND-147 Not Detected - - -- - - - - - 1.00E+26 
N1-S7 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. OOE+26 
SB-124 Not Detected - - - - - - - - - 1.01E+15 
8B-125 Not Detected - - - - - - - - - 6.31E+03 
SN-113 Not Detected - - - - - - - - - 1.63E+09 
SR-85 Not Detected - - - - - - - - - 1. 65E+14 
TA-182 Not Detected - - - - - - - - - 4.43E+09 
TA-183 Not Detected --------- 1. OOE+26 
TC-99m Not Detected - - - - - - - - - 1. OOE+26 
TL-201 Not Detected - - - - - - - - - 1.00E+26 
XE-133 Not Detected - - - - - - - - - 1. OOE+26 
Y-88 Not Detected - - - - - - - - - 1. 90E+09 
ZN-65 Not Detected - - - - - -- - - 1.12E+06 
ZR-95 Not Detected - - - - - - - - - 3.57E+14 



************************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 

Quality Assurance Report * 
~ .. K************************************************** ********************* 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Erapsed Live Time 
Elapsed Real Time 

9-12-97 7:19:12 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
GLS 
70157636 

1. 00 Each 
11-01-90 12:00:00 PM 

9-12-97 7:06:31 AM 
600 seconds 
605 seconds 

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

AM-241 Activity 8.503E-02 3.997E-03 7.803E-02 < 

CS-137 Activity 6.978E-02 1. 925E- 03 7.098E-02 < 

> 

> 

CO-60 Activity 7.744E-02 2.055E-03 8.024E-02 < :In > 

Flags Key: LU 
SD 
UD 
BS 

Reviewed by: 

Boundary Test 
Sample Driven N-Sigma Test 

= User Driven N-Sigma Test 
= Measurement Bias Test 

f- ... ~ -. 

n'ifi {/~1 
(Ab = Above ;r Be = Below 
(In = Investigate, Ac Action) 
(In Investigate, Ac Action) 
(In Investigate, Ac Action) 





1<1. I'; II 
Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY 

'1:'>OUl.('jH'(fj.'!!j\ Batch No. t: II "\: (/1 
Dept. No'/Mail Stop: GlaS5 11rl~ \14t. 

Project/Task Manager: 11'li \<e Iflit.:.:.ho:::.li 
Project Name: E~ 11.'e>V":;! j 

Record Center Code: t:::1l/1~'i!-~/I:,!S,IDOT 
Logbook Ref No: t::.r~ - 0 1:.3> 

Dale Samples Shipped: ----1---I-I-4-=t-l-----

Service Order No.: Cr-04Q) 
Location Tech Area W'. 

CarrierlWaybill No.: tIC Case No.: r.:q.f.hLllI1f,.:!-u, 

Lab Contact: li!n1':';fh.L 1?"'\'li.l{J.I<!~ ~S~MO~A~u~thof~i~za~tiQ~n!:::::!~~~::.: 
Lab Destination: 12l-"SO ~itU gdl Hillt.: ~anllla Nationallaboratorl.s 

Supplier Services Department 
P.O. 8015800 MS0154 
Albuquerque, NM 87185·0154 

SMO Contact/Phone: t~", \l.ti-i.<:..=;\· /~\+ 31[3", 

Send Report to SMO lam lili·:/,i..,,,·i \. 

... 
'" LL 

0 
Reference LOV (available at SMO) 

\J 

J!! 
VI 
Q: ..... z Container 

S 
iii 

I Building bl l Room H b. /.~ ~ ... 
c 

00 -a. G.l..c 0./1) 
~·g~1 ~ 

~ 
I2 

~ . ER Sample 10 or . 
Sample No .• Fraction I Sample Location Oetatl 

J 0 ;~ A '2 , 1 - " 0 ~ C(~I?::\~C~V()\'lh' 
J e -3 4 Z. I 8 - () () ~ C-(11.6-\:.:B- o::!-

Cl C. '" ~ m C 

:2 1 II on 

Date/Time Sample II: 
UJ Collected Matrix 

lu;19- ltJ-i1,S3,) -:.;. \ 
l'le-/"I-IO-'11 -t'?A5 VlvJ 

Preser· Type ~olume E=Qi Ec. 
vative "l8:2 ell t!' 

P '2lx ... ! - c 10A 
r 6~UI'il - G /E~ ~ 

PAGE lOF~ 

AR/COC-~.~'.' '06953 

Lab 
Sample 

10 

.... 

,~ ., 

RMMA f)5l Yes 0 No Ref. No. Sample Tracking . ff¢' Speciallnstructions/QC Requirements 
. Data Enter~d dfyy) . • rt~$enJ ··te.;;rl'e.~tlt .. t:> rn't¥e 

Sample Disposal lS4 Return to Client 0 Disposal by lab Entered' rn it:.~l1 
Ab!'lormlll, :,', " .. 
C~)Odltion. 0" , 
Receipt'" " 

Turnaround Time 0 Normal ~ Rush • -rh.:;. Ii jZ.·CUc. O,,97~ 11./'.11 (G\ease. 
. ; , '. " .: ~', ';. 

'·;i'{ . ij~L"' ·,L~'.· 

4, Relinquished by 1. Relinquished bt: Ai1fli . ..J'/IA-kOrg• td.,1.1 . ° D~te :1:lvn T~me /i]D'C> 
1. Received by J:<'}.~AJ~,P.' org· .. !§IIl/"IOH. Date<-lpl/'r1 Time Il en 

:~:;~:;:~hbeyd. ~~~.~\llQ. ~:: $j:~' r~ :.V._ :::~ :f Il~.,~: ll~;::. :,~ /. ~~ :: ;::::~i:hbeyd by 

_~:."~~~~~~i.~~,~~ ~~ ~,.': .. ~:··:"~~ .. {l.l! t(~17_ ?rg
. J.'f:'! '') ~ ?rDa~_~_j lti i? ! Time .l.) / f) 6. Relinquished by 

4. Received by 

3. Received by. I., ... \" '. t) Org. C.i 1''')iI Date' .' ," Time ('1>"., 6, Received by 

WHITE· To A np~ny Samp e's~ BLUE· To Accompany Sa pies, YELLOW· S. ~uspense CODY 

~1Z·CtX-a 0<,'1'34- -tel OFF- "-'In;. 
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-----------------"'"--'-' .,--~ 

r)1 ~ dia National Laboratories 
Radiation Protection Sample Diagnostics t::~ J2.b 

Salilple Analysis Ree; ;t Form 
VC)'Y] {6eoPIOPe.}' Page _I_of ~ 

. Customer: mike Ii'iitcbell r 
Organization: . ~4£I2/ih~ 114~ 

Project Location: 13?~@ I '2S Vc:;.1?'l 

Phone: '284 -'2.S7S 

Date ~esl!lts Needed: '1~1Z-51 '"AWl \ .'. ", . 
i~ I J 

Susp~ct Isotopes: 

Case Number: 

Sample 
Type 

'3oil 
DIW 

Hazards/Speciallnstructions: 

~EeD f4 Hourz. -tU1=!!N - R -~l 0 

O~~tt~ 
, 

~1tEer 1<::> \2El.J=I.JEt;> 1"0 Pi2-eo::.!:j;-ao9~ 

Requested Analysis 

Date ~}12 J ( I 

Oate¥iz/92 
Oate ___ _ 

Relinquished by ________ _ Date t<v..R,sed~! 
r-

Oate -, I' '--\ -, . 
Oale _____ _ 
Oale _____ _ 

RI'SJ) '2,} 



************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 7:13:19 PM * 

*~********************************************************************** 

Analyzed by: ~. ~ ~i /91 Reviewed by: N::1../ a I L1 fer) : 
*************** **~****'£*'*******~*************~*,'~~,~********** 
'ustomer : M.MITCHELL/McLAUGHLIN (6685/SMO) 
:ustomer Sample ID 034217-003 
Jab Sample ID 70159801 

:ample Description 
:ample Quantity 
lample Date/Time 
;cquire Start Date/Time 
)e~ector Name 
~lapsed Live/Real Time 

MARINELLI 
837.000 

9-10-97 
9-11-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
3:30:00 PM 
5:25:13 PM 

6002 seconds 

•••• _. 0-

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

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-Ol 
RA-226 Not Detected --------- 4.87E-01 
PB-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-Ol 3.21E-01 1. 37E:'01 
'"',\-228 6.10E-01 2.14E-01 1.54E-01 

-228 5.92E-01 1. 77E-01 1. 01E-01 
'l'H-228 6.01E-02 4.13E-02 4.34E-01 
RA-224 5.66E-01 2.49E-Ol 8.50E-02 
PB-212 5.72E-Ol 1.05E-01 3.35E-02 
BI-212 B.01E-Ol 4.80E-01 3.04E-01 
TL-20B 5.46E-01 2.45E-01 6.35E-02 

U-235 9.22E-02 1. 34E-01 1. 89E-Ol 
TH-231 Not Detected --------- 7.99E+00 
PA-231 Not Detected --------- 1. 26E+00 
TH-227 Not Detected --------- 3.14E-01 
RA-223 Not Detected --------- 1.33E-01 
RN-219 Not Detected --------- 3.66E-01 
PB-211 Not Detected --------- 8;32E-01 
TL-207 Not Detected --------- 1.2BE+Ol 

AM-241 Not Detected --------- 1.61E-01 
PU-239 Not Detected --------- 3.10E+02 
NP-237 Not Detected --------- 1. B5E- 01 
PA-233 Not Detected --------- 5.18E-02 
TH-229 Not Detected --------- 1. 78E-Ol 



[Summary Report] - Sample ID: : 70159B01 

Nuclide Activity 2-sigma MDA 
"Tame (pCi/gram) Error (pCi/gram) 

---------- ---------- ----------
AG-10Bm Not Detected --------- 4.00E-02 
AG-110m Not Detected --------- 2.9BE-02 
BA-133 Not Detected --------- 5.24E-02 
BE-7 Not Detected --------- 2.37E-O, ~ BI-207 Not Detected --------- 2.B2E-02 f' 

CD-109 l.SlE .. OO 5.09B 01 t~~~=g~#~Jtr'~ . 5!lt;) CD-115 Not Detected ---------
CE-139 Not Detected --------- 2.40E-02 
CE-141 Not Detected --------- 4.12E-02 
CE-144 Not Detected --------- 1. 71E-01 
gg-56 Not Detected --------- 2.43E-02 
C -57 Not Detected --------- 2.23E-02 
CO-58 Not Detected --------- 3.19E-02 
CO-60 Not Detected --------- 3.36E-02 
CR-51 Not Detected --------- 2.07E-01 
CS-134 Not Detected --------- 4.22E-02 
CS-137 Not Detected --------- 3.52E-02 
EU-152 Not Detected --------- 6.72E-02 
EU-154 Not Detected --------- 1. 86E- 01 
EU-155 Not Detected --------- 9.94E-02 
FE-59 Not Detected --------- 7.03E-02 
GD-153 Not Detected --------- 7.10E-02 
HG-203 Not Detected --------- 2.85E-02 
I-131 Not Detected --------- 2.94E-02 
IR-192 Not Detected --------- 2.31E-02 
K-40 9.67E+00 1.61E+00 2. 32E'- 01 
'~-52 Not Detected ------.:.-- 3.32E-02 

f- 54 Not Detected --------- 2.01E-02 
MO-99 Not Detected --------- 2.92E-01 
NA-22 Not Detected --------- 4.09E-02 
NA-24 Not Detected --------- 1.09E-01 
NB-95 Not Detected --------- 1. 64E- 01 
ND-147 Not Detected --------- 2.04E-01 
NI-57 Not Detected --------- B.28E-02 
PB-210 Not Detected --------- 6.75E+00 
RU-103 Not Detected --------- 2.68E-02 
RU-106 Not Detected --------- 2.55E-01 
SB-122 Not Detected --------- 4.86E-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 --------- 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-Ol 
Y-88 Not Detected --------- 2.64E-02 
ZN-65 Not Detected --------- 1. 02E-01 ZR-95 Not Detected --------- 5.15E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-11-97 7:27:15 PM * 
*+*********************************************************************** 

: Analyzed by: 9- q ll( J$-' Reviewed by:\-L ql)-, 07 : 
******************* * ***~~~*'*'**************~*'~~*********** 
Customer : M.MITCHELL/McLAUGHLIN (668S/SMO) 
Customer Sample I . : 034218-003 -
Lab Sample ID 70159802 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~ector Name 
Elapsed Live/Real Time 

WATER IN A MARINELLI 
500.000 mL 

9-10-97 3:45:00 PM 
9-11-97 3:22:56 PM 

LAB 0 1 
6000 / 6001 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL ) Error (pCi/mL 

------- ---------- ---------- ----------
U-238 Not Detected --------- 7.70E-01 
TH-234 Not Detected --------- 2.S8E-01 
RA-226 1.16E- 01 2.16E-01 3.S6E-Ol 
PB-214 Not Detected --------- S.26E-02 
BI-214 Not Detected --------- 6.01E-02 

TH-232 Not Detected --------- 1. 47E- 01 
"1.\.-228 Not Detected --------- 1. 68E-01 

~-228 Not Detected --------- 1. 04E-Ol 
'l'H-228 Not Detected --------- 5.00E-Ol ) 

RA-224 Not Detected --------- 1. 7lE-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-23S Not Detected --------- 1. 42E- 01 
TH-231 Not Detected --------- 4.89E+OO 
PA-231 Not Detected --------- 1.13E+OO 
TH-227 Not Detected --------- 1.S3E-01 
RA-223 Not Detected --------- 7.77E-02 
RN-219 Not Detected --------- 2.87E-01 
PB-211 Not Detected --------- 6.41E-01 
TL-207 Not Detected --------- 1. 06E+01 

AM-241 Not Detected --------- 9.41E-02 
PU-239 Not Detected --------- 2.08E+02 
NP-237 Not Detected --------- 1.37E-01 
PA-233 Not Detected --------- 4.S1E-02 
TH-229 Not Detected --------- 1.20E-01 



[Summary Report] - Sample 1D: : 70159802 

Nuclide Activity 2-sigma MDA 
-'arne (pCi/mL ) Error (pCi/mL 

---------- ---------- ----------
AG-108rn" Not Detected --------- 3.04E-02 
AG-1l0rn Not Detected --------- 2.63E-02 
BA-133 Not Detected --------- 3.34E-02 
BE-7 Not Detected --------- 2.05E-01 
B1-207 Not Detected --------- 2.l7E-02 
CD-109 Not Detected --------- 4.61E-Ol 

Detected 4.92E-02 -~ .. " . ... . CD-115 Not ---------
CE-139 Not Detected --------- 1.82E-02 
CE-14l Not Detected --------- 3.10E-02 
CE-144 Not Detected --------- 1.28E-01 
G{)-56 Not Detected --------- 3.58E-.o2 
CO-57 Not Detected --------- 1. 67E-02 
CO-58 Not Detected --------- 2.47E-02 
CO-60 Not Detected --------- 2.93E-02 
CR-Sl Not Detected --------- 1.81E-Ol 
CS-134 Not Detected --------- 2.72E-02 
CS-137 Not Detected --------- 2.98E-02 
EU-152 Not Detected --------- 4.96E-02 
EU-154 Not Detected --------- 1.43E-01 
EU-155 Not Detected --------- 6.8SE-02 
FE-59 Not Detected. --------- 4.72E-02 
GD-153 Not Detected --------- 4.64E-02 
HG-203 Not Detected --------- 2.23E-02 
1-131 Not Detected --------- 2.49E-02 
1R-192 Not Detected --------- 2.03E-02 
K-40 Not Detected --------- 3. 07E"- 01 -"'\I-52 Not Detected --------- 2.83E-'02 

J-S4 Not Detected --------- 2.62E~02 
MO-99 Not Detected --------- 2.72E-Ol 
NA-22 Not Detected --------- 3.35E-02 
NA-24 Not Detected --------- 7.8SE-02 
NB-9S Not Detected --------- 8.38E-02 
ND-147 Not Detected --------- 1. 77E-01 
NI-57 Not Detected --------- 6.42E-02 
PB-2l0 Not Detected --------- 3.66E+OO RU-103 Not Detected --------- 2.56E-02 
RU-106 Not Detected --------- 2.34E-Ol SB-122 Not Detected --------- 4.llE-02 SB-124 Not Detected --------- 2.73E-02 SB-125 Not Detected --------- 7.06E-02 SN-113 Not Detected --------- 2.99E-02 SR-85 Not Detected --------- 3.21E-02 TA-182 Not Detected --------- 8.60E-02 TA-183 Not Detected --------- 9.13E-02 TC- 99rn Not Detected --------- , 2.64E-Ol TL-20l Not Detected --------- 7.19E-02 XE-133 Not Detected --------- 7.29E-02 Y-88 Not Detected --------- 3.22E-02 ZN-65 Not Detected --------- 5.26E-02 ZRo95 Not Detected --------- 4.51E-02 



'************************************************************************ 
Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
9-11-97 7:25:05 PM * 

, •• ********************************************************************** 

< Analyzed bY::? 1 ~tLj7 ' Reviewed by: W-I CJ./~/q7 : 
<***************** ******t~* *******************~¥**V***4~*********** 
~ustomer : M.MITCHELL/McLAUGHLIN (6685/SMO) 
~ustomer Sample : LAB CONTROL SAMPLE USINGCG134 
~ab Sample ID 70159803 

. : -3ample Description 
3ample Quantity 
3ample Date/Time 
~cquire Start Date/Time 
)e{:ector Name 
Elapsed Live/Real Time 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11-01-90 12:00:00 PM 
9-11-97 7:11:38 PM 

LAB 0 1 
600 / 605 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/Each) Error (pCi/Each) 

------- ---------- ---------- ----------
U-238 Not Detected --------- 8.73E+03 
TH-234 Not Detected --------- 3.45E+03 
RA-226 Not Detected --------- 5.95E+03 
PB-214 Not Detected --------- 7.82E+02 
BI-214 Not Detected --------- 7.32E+02 

TH-232 Not Detected --------- 2.35E'+03 
-'\.-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+03 
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 8.60E+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-229 Not Detected --------- 1. 39E+03 



[summary Report] - Sample ID: : 701S9803 

Nuclide Activity 2-sigma MIlA 
'\lame (pCi/Each) Error (pCi/Each) 

- - - -- ---------- ---------- ----------
AG-l08m' Not Detected --------- 4.22E+02 
AG-ll0m Not Detected --------- 1. 9SE+06 
BA-133 Not Detected --------- 7.S6E+02 
BE-7 Not Detected --------- S.S9E+17 
BI-207 Not Detected --------- 3.88E+02 
CD-l09 3.91E+OS 2.19E+OS 2.16E+OS 
CD-l1S Not Detected --------- 1.00E+26 
CE-139 Not Detected --------- 6.3SE+07 
CE-141 Not Detected --------- 1. OOE+26 
CE-144 Not Detected --------- 6.S4E+OS 
gg-S6 Not Detected --------- 2.83E+12 
C -S7 Not Detected ---- ... _--- 1. 07E+OS 
CO-58 Not Detected --------- 1.83E+13 
CO-60 7.78E+04 1.09E+04 4.78E+02 
CR-Sl Not Detected --------- 1. OOE+26 
CS-134 Not Detected --------- 3.48E+03 
CS-137 6.9SE+04 9.33E+03 3.2SE+02 
EU-1.S2 Not Detected --------- 7.78E+02 
EU-1.S4 Not Detected --------- 3.2SE+03 
EU-1SS Not Detected --------- 2.12E+03 
FE-S9 Not Detected --------- 9.S0E+19 
GD-1S3 Not Detected --------- 7.66E+OS 
HG-203 Not Detected --------- 4.89E+18 
1-131 Not Detected --------- 1..00E+26 
IR-192 Not Detected --------- S.11E+1.2 
K-40 Not Detected --------- 1.6SE+03 
'~-S2 Not Detected --------- 1. OOE+26 

.f-S4 Not Detected --------- 1.17E+OS 
MO-99 Not Detected --------- 1. OOE+26 
NA-22 Not Detected --------- 1.S3E+03 
NA-24 Not Detected --------- 1.00E+26 
NB-9S Not Detected --------- 1. OOE+26 
ND-147 Not Detected --------- 1. 00E+26 
NI-S7 Not Detected --------- 1.00E-i-26 
PB-21.0 Not Detected --------- 6.97E+04 
RU-1.03 Not Detected --------- 6.86E+21 
RU-l06 Not Detected --------- 3.68E+OS 
SB-122 Not Detected --------- 1. OOE+26 
SB-124 Not Detected --------- 1.17E+1S 
SB-12S Not Detected --------- 7.19E+03 
SN-113 Not Detected --------- 1. 77E+09 
SR-8S Not Detected --------- 1. 80E+14 
TA-1.82 Not Detected --------- S.S2E+09 
TA-183 Not Detected --------- 1.OOE+26 
TC-99m Not Detected --------- , 1. OOE+26 
TL-201 Not Detected --------- 1.OOE+26 
XE-133 Not Detected --------- 1.OOE+26 
Y-88 Not Detected --------- 2.33E+09 
ZN-6S Not Detected --------- 1.44E+06 
ZR-9S Not Detected --------- 4.22E+14 



~************************************************************************* 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
Quality Assurance Report 

* 
* 
* 

k·'*************************************************** ********************* 

~eport Date 
:;)A File 
1U1alyst 
Sample ID 
Sample Quantity 
Sample Date 
YIeasurement Date 
Elapsed Live Time 
El~psed Real Time 

9-11-97 7:25:55 PM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
FCD 
70159803 

1.00 
11-01-90 

9-11-97 

Each 
12:00:00 

7:11:38 
600 seconds 
605 seconds 

PM 
PM 

Parameter Mean IS Error New Value < LU : SD : UD : BS > 

AM-241 Activity 8.736E-02 2.733E-03 8.598E-02 < > 

CS -13 7 Activity 6.888E-02 1. 637E-03 6.953E-02 < > 

CO-60 Activity 7.595E-02 2.962E-03 7.823E-02 < > 

• ....gs Key: LU = Boundary Test (Ab 
SD Sample Driven N-Sigma Test (In 
UD User Driven N-Sigma Test (In 
BS Measurement Bias Test (In 

Reviewed by: _~ __ ~~ ____ 1~~_1'~/_)_7 __________________ __ 

Above , Be Below) 
Investigate, Ac Action) 
Investigate, Ac = Action) 
Investigate, Ac Action) 







ANNEX4-F 
Data Validation Summary Letter Reports 





' ...•. 
. :.- . .;.'." 

SAMPLE FINDINGS SUMMARY 

Site: E~ S·,~ \-z-€ 

ARlCOC- bOO:?!? Data C1assification· 

Sample! DV 
Fraction No. Analysis eIS Comments 

'"IS" -oq- 2- LL }Vl ~.\4...'fI-e.-.G C-("lor·,d.e.. -:5.;;l... (,1.. 

S'f'OL/"-04-S 
'1S -"3~ -Cot U"J" IJI-OCc 

ii-'ll-£... U:r g~~ ..... c 

IO~ -"to-7 v-:r C.h lo ... I.""",~e. 

108 -V!k3 U'3 T.(~ 
; -

'1~~OI-' V~ 
"., 

ICE: 
1:1-69- 2. U. ~~'(t", __ c..L..[o .... Jo!. ,.iLl,. 

SPOS-Olf--5 6'1-6<-(- I u.. Ac.d ... ,,-~ z f't Lt 

$'P06-0'-1:-5 '"7 '5"-6'1- '- U. Me.K'(\"'",-c. clLo;;'Je. l.iU. 

'7~-Oq-"Z.. u.. M~e..e c.t...\o'-'.(e z . ""3 l.I. 

'$pog-ol-l-S b 1- G'-/- ( U. ~ceko''''C .z.' t-l 

-& fOC{- 6\..f - S '?5-~-" u. M~~ c.llo..a~ ~5l.(. 

. 

M.~,\_<. c\...\.,;,k Z. z. ~ 51'69 -01(-- 'SO 'l~ -oq-"Z.. U. 
. 

C-YI2B -15 '1~-oq-,- L{ M~'rI&1e c:.llc.:;k l,S u.. 

Cyp-B - e::.e 'l'S -6"t - "2- U MeM.-,\e..e c.Wor;.,(e [,(" u. 

5fll-O'i-$ is"-oq- 2- LA M~'rl~1€ d;,lol'~J~ 1.1.{ L<. 

Sample No.lFraction No. - nus value is located on the Chain of Custody in the ER Sample Id field. 

Analysis - 1!se valid test methods provided below or if the result applies to an individual analyte within a test method, 
usc the CAS number from the analytical data sheet. 

DV Qualifiers - The entry will be taken from the list ofvalid qualifiers and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. 

Comments - nus 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 - Anious_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPA8081, EPA8260, EPA8260-M3, 
EPA8270, HACH_ALK, HACH_ N02, HACH_N03, MEKC_HE, PCBRISC 

Reviewed by: .&~ 
. 

Date: 7-/'.?-?r 





rn INTERNATIONAL 
TECHNOLOGY 
CORPOR.ATION 

Sandia National LaboratorieslNew Mexico 
Attn: Mr. Paul Freshour 
Department 6133 
P.O. Box 5800. MIS 1147 
Albuquerque. New Mexico 87185-1147 

May 14. 1998 

5301 c.,,,:<::! Av"" ... " K ~ -S""" 70C 
A.!b~""l.'E!r.:;ue Ne\o." ~1cx::::::' 5-10S·!5:~ 

s.:-5-:c2~S~ 

Project No. 301462.196.02.000 

Data Validation Results For Sample Locations at ER Site 128. 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 CYI2B-SP01-02-S 033260-002 CYI2B-SP01-02-S 
0'33261-001 CYI2B-SP02-02-S 033261-002 CYI2B-SP02-02-S 
033262-001 CY 12B-SP03-02-S 033262-002 CYI2B-SP03-02-S 
033263-001 CYI2B-SP04-02-S 033263-002 CYI2B-SP04-02-S 
033264-001 CY12B-SP05-02-S 033264-002 CYI2B-SP05-02-S 
033265-001 CYI2B-SP06-02-SD 033265-002 CYI2B-SP06-02-SD 
033266-001 CYI2B-SP06-02-S 033266-002 CYI2B-SP06-02-S 
033267-001 CYI2B-SP07-02-S 033267-002 CYI2B-SP07-02-S 
033269-001 CYI2B-SP08-02-S 033269-002 CYI2B-SP08-02-S 
033270-001 CYI2B-SP09-02-S 033270-002 CYI2B-SP09-02-S 
033271-001 CYI2B-SPIO-02-S 033271-002 CYI2B-SP10-02-S 
033272-001 CYI2B-SPII-02-S 033272-002 CYI2B-SPII-02-S 
033273-001 CY12B-SP 12-02-S 033273-002 CY12B-SP12-02-S 
033275-001 CYI2B-SP13-02-S 03321'5-002 CYI2B-SP13-02-S 
033276-001 CYl2B-SP 14-02-S 033276-002 CYI2B-SP 14-02-S 
033277-001 CY 12B-SP 15-02-S 033277-002 CYI2B-SP15-02-S 
033278-003 CYI2B-TB 033279-004 CY12B-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 reponed by GEL in the document numbered 9801359. 

AL'5·98!WP!SNL:FRE50S 14.00c 



INTERNATIONAL TECHNOLOGY COR!'ORA710N 

Mr. Paul Freshour May 14. 1998 

Data re\'iew and validation are documented on Data Verification/Validation Level 3 - Dn. follo\\ing the 
Sandia procedures, VerificatiOn and Validation o/Chemical and Radiochen!ical Data. TOP 9-1-03. re\·.O. 
July 1994. 

Volatile Onzanic Compounds. Method 8260 

Analysis 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. \\;:1ich were performed 
within holding time. occurred follo\\ing 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 
I.1.1-trichloroethane, 1.1-dichloroethane. carbon tetrachloride, and methylene chloride reported in sample 
033265-001 are qualified "U,· undetected due to blank contamination. 

Semi-Volatile Onzanic 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 
reco\'ery. was acceptable in both laboratory control samples. 

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 

Mark Lyon 
Project Chemist 

ML: ml 
Attachments 

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

AU5·981,\/P.'SNLFRESOS 14 .DOC 
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Sandia National LaboratorieslNew Mexico 
Attn: Mr. Paul Freshour 
Department 6133 
P.O. Box 5800, WS 1147 
Albuquerque, New Mexico 87185-1147 

May 13, 1998 

5301 Cen::cl Ave:'lue N! -Suno c::o 
Alb.JqUerque. Ne .. • .. ~1eJ:.:::) 67106-:5;.3 

5Q5.262-8S~ 
F::x 505-202-1;550 

Project No. 301461.196.01.000 

Data Validation Results For Sample Locations at ER Site 128. 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 lener and the anached 
forms transmit the results from that review. The samples included in this validation transminal are 
identified as follows: 

037327-001 CYI2B-SPOI-03-S 037328-001 CYI1B-SP02-03-S 
037329-001 CYI2B-SP03-03-S 037330-001 CYI2B-SP04-03-S 
037331-001 CYI2B-SP05-03-S 037332-001 CYI2B-SP06-03-S 
037333-001 CYI2B-SP07-03-S 037334-001 CYI2B-SP08-03-S 
037335-001 CY 12B-SP09-03-S 037336-001 CYI2B-SPI0-03-S 
037337-001 CYI2B-SPI1-03-S 037338-001 CYI2B-SPI2-03-S 
037339-001 CYI2B-SP13-03-S 037340-001 CYI2B-SPI4-03-S 
037341-001 CYI2B-SPI5-03-S 037342-001 CYI2B-SPI5-03-SD 
037343-001 CY12B-TB 037344-001 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. Analytical results were 
reported by GEL in the document numbered 9803167. 

Data review and validation are documented on Data VerificationlValidation Level 3 - DV3, following 
Sandia procedures, Verification and Validation o/Chemical and Radiochemical Data, TOP 94-03, rev.O, 
July 1994. 

Volatile On!anic 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 

AU5-981WPISNL:FRESOS13.DOC 
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INnllNAnONAL TI:CHNOLOGY CORPOllA1l0N 

Mr. Paul Freshour 2 May 13. 1998 

failures. We suggest GEL be contacted v.ith 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 
reponed re-analyses occurred after the holding time had expired. The original analyses occurred v.ithin 
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 reponed v.ith 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, 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 samples met all acceptance 
criteria. 

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

Respectfully submitted, 

IT CORPORATION 

Mark Lyon 
Project Chemist 

ML:ml 
Attachments 

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

A!.'1·981WPISNLFR.ESOIIJ.DOC.doc: 

IT Cc:porcrl::on .1S a wholly O'WTlt'O' S"..IDSIdlary oJ lntema:lCn::.' TeeMoJo;y Co.",COIQ'Qon 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Sandia National LaboratorieslNew Mexico 
Attn: Ms. Sharissa Young 
Department 6133 
P.O. Box 5800, MIS 1147 
Albuquerque, New Mexico 87185-1147 

January 23, 1998 

SJC: ':.::-.=~ .!.::e::\!; N E -SUlte 700 
All::'~=";=:=-";= Saw !w!ax:::: S710S·!SiJ 

, ' 505-262,8800 

F:x 505-26:::·5555 

Project ~o, 301462.170.02,000 

Data Validation Results for Samoles 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 
Analyo;is 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 
transmitted on November 25, 1997. The samples NOT included in this validation transmittal are 
identified as follows: 

Samole No. - Fractions 

03.+062-001, -002 
03.+061-001, -002 
03-1063-001, -002 
03.+064-001, -002 
03.+065-001, -002 

Samole Location Detail 

CYI2BI210/80/01-US 
CYI2B/210/60/01-US 
CY 12B1l90/8010 l-cS 
CY 12BI180/60/0 l-cS 
CY!2B/170/80101-US 

Analytical results for volatile organic compounds (VOC), semi-volatile organic compounds (SVOC), 
explosi\'es residues. and Resource Conservation and Reco\'ery Act (RCRA) list metals plus beryllium 
were reported ,by LAS Laboratories, Las Vegas, Nevada, in the document numbered Ll0-+90. 

Data review and \'alidation are documented in this letter and on Data VerificatiollIValidatioll Level 3 -
DV3, forms which are attached. Data validation followed Sandia procedures outlined in Ferificarioll and 
Validatioll of Chemical and Radiochemical Data, TOP 94-03, rev.O, 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, 

AUI·98M'PfS:-;L:Yung6899 J,': 
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Ms. Sharissa Young 
~ 

2 January 23, 1998 

Duplicate sample pairs identified on the ARCOC included 0341541 034173. and 034172 / 034174. Data 
for the duplicate samples 034173 and 034174 did not appear in the analytic3J 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 Or!<anic Comoounds. 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 repon it was discovered that some of the values reponed 
as internal standard area failures were in fact within acceptance criteria. Apparently. these discrepancies 
are laboratory reponing 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 
contamination 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 relatiye to the 
laboratory method blank samples 53723MB and 54589rvm analyzed on September 19, 1997. On the 
exception repon, 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 reponed in the quality control section of the 
rep on. The 53723~m shows no contamination and no samples ran this day were so flagged. To the 
contrary, he exception repon notes that the 54589MB contained 5.4 acetone concentration and associated 
samples were flagged by the lab. But, if not for the exception repon. there would be no indication of 
54589MB in this repon. 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 reponing error in the exception repon 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 reponed 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 
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Ms. Sharissa Young 3 January 23, 1998 

location detail for 034158-00 I on the volatile analysis report, but sample 035002-00 I is not even recorded 
on the ARCOC. 

Semi-Volatile Or!Zanic ComDounds. Method 8270 

Forry 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 blank). The QC data 
pro\'ided 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 "ur as undetected with the quantitation limit estimated. 

A low internal standard area count for perylene-dl2 was reported in both analysis and reanalysis of sample 
034178-002. Consequently, the compounds benzo(b )fIuoranthene, benzo(k)fIuoranthene, 
benzo(g,h,i)perylene, benzo(a)pyrene, dibenz(a,j)acridine. dibenz(a,h)anthracene, di-n-octylphthalate, and 
indeno(l,2,3-cd)pyrene are qualified "ur 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. 

Tentati\,ely 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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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. 

~x~osi~es·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. 

Analytical 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 reco"ery criteria, the only samples qualified in this batch also failed surrogate 
recovery. Sample 034149-002 results is qualified "ur as undetected with detection limit uncenainty 
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 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 uncenainty 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 reponed. 

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 "r 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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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 "]" (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. r.,·fercury results for 
all the above samples in laboratory batch 53739 are qualified '']"" for detects and "ur for nondetects 
because RPD precision for the MSD exceeded 20. Similarly. silver results for all the above samples are 
qualified 'T' for detects and "ur 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 CORPORATIO~ 

~l:J.rk Lyon 
Project Chemist 

MLsh 
Attachments 

cc: P. Puissant. SNL 7578 
Project File 
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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) 06885 was completed by IT Corporation (IT) on 
T)ecember 31, 1997. This letter transmits results from that review. 

Cleven investigatory soil sarhples 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 Ll0349. 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 VerificationlValidation Level 3 -
DV3 forms which are attached. Data validation followed Sandia procedures outlined in Verification and 
Validation of Chemical a12d Radiochemical Data, TOP 94-03, rev.O, July 1994. Data review observations 
and any data validation qualifiers assigned are discussed by test method below. 

Volatile Organic Compou"ds EPA Method 8260 
Samples 033668-001 (field duplicate) and 033669-001 are qualified "Rn as rejected because of multiple 
quality control failures. Failures include surrogate recovery, internal standards areas, and holding times in 
Qither or both initially reported run data and re-analysis data. Samples 033673-001 and 033675-001 are 

laIified "1" for detects and "U1" 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, 
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unknown TIC reponed at the same elution time in the September 3, 1997, laboratory method blank 
sample, 53033MB. 

LAS laboratory did not perfonn 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 reponed for MSIMSD were not even in 
the same analytical batches as the samples on t!tis 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 failures. Consequently, resampling and analysis for volatile ~anic.~ fi/'~' 
compounds are recommended depending on requirements of the project. :? - . ., •. , 

Semi-Volatile Organic Compounds EPA Method 8270 
Diethylphthalate results in samples 033668-002, 033669-002, and 033670-002 are qualified "1" 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 I-lgikg but reported at 450 I-lgikg in the field duplicate 0033668-002. All TIC reports of substitute 
phenols and aldol condensation prod.ucts in all soil samples are qualified "un 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 conftnn these 
compound identifications depending on requirem::nts 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 tenns 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. MSIMSD was not perfonned in the analytical batch containing the aqueous 
equipment blank sanlple 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 "1" 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 "1" 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 "ur 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 CORPORA IION 

Project Cohemist 

?vfL:sh 
Attachments 

cc: P. Puissant, SNL 7578 
Project File 
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Data Validation Results for Environmental Restoration (ER) Site 12B Samoles. ARCOC 06896 

Dear Ms. Young: 

Data validation review of analysis results for soil samples from ER Site 12B (Bum 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 

'10ratories. Las Vegas, Nevada, where analyses for volatile organic compounds (EPA Method 8260), 
.il-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 Ll0445. 

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 
Validatioll of Chemical and Radiochemical Data, TOP 94-03, rev.O, Julv 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 I, l,l-trichloroethane. tetrachloroethene. and toluene. Acetone is qualified "U" 
in sample 034050-00 I. 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 confinnation 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 "U]" 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 bel0v.: the PQL with the "]" flag. 

Tentati vely identified compounds (TIC) reported as a result of the mass spectral library search showed 
concentrations of acetonl!. 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 reponed in the laboratory method blank sample. The source for acetone contamination in the 
samples likely originated in the laboratory. 

RCRA Metals plus Bery/lium . 
Yletals 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 
I 0 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 
Analvsis results for HMX, l.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 "ur 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 

J1JfJ/~ 
Mark Lyon 
Project Chemist 

r-.n..:sh 
Attachments 

cc: P. Puissant. SNL 7578 
Project File .,vJ' 
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Project No. 301462.170.02.000 

Data Validation Results for Environmental Restoration fER) Site 12B SamDles. 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 i\RCOC 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 Ll0504. 

Data review and validation are documented in this letter and on Data Verification/Validatioll 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.O, July 1994. 
Data review observations and any data validation qualifiers assigned are discussed by test method below. 

Volatile Organic Compounds EPA Method 8260 
The corrunon 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 [~g/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 corrunon 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 so'il 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 
034182-001 U I 
034183-001 U u I 
034184-001 U I 
034185-001 I u u I 
034186-001 U u I u 

I 034187-001 U u I 
034214-001 I u I 
034216-001 U I I 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 \'ersus 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 "UT' for several compounds meaning undetected and there is uncenainty 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 034 I 8 1-002. 
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, 2A-dinitrophenol, 4-nitrophenol. 
2.4-dinitrotoluene, 4-nitroaniline, and 3.3'-dichlorobenzidiene. Sample 034218-002 is qualifIed "ur for 
bis(2-chloroethyl)ether. . 

Tentatively identified compounds (TIC) reponed 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 "un for undetected because of similar acetone 
concentrations reponed 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 262-8920 
with any questions. 

Respectfully submitted, 

IT CORPORATION 

Project Chemist 

!l-fI..:sh 
Attachments 
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Data Validation Results for Fi\'e Samples from ER Site 12B. ARCOC 06899 

Dear Ms. Young: 

Expedited data validation review of analysis results for fh'e soil samples from ER Site 12B (Bum Site) was 
completed by IT Corporation (IT) on Monday, ;\ovember 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: 

SamDle Ko. - Fractions 

034062-001, -002 
034061-001, -002 
034063-001, -002 
034064-001, -001 
03-+065-00 I, -001 

SamDle Location Detail 

CY12BI1 10/80/0 I-US 
CY12B/21O/60/01-US 
CY 12BI190/80/0 I-V S 
CY 12BI180/60/0 I-US 
CY 12BI170/S0/0 I-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 Ll0490. 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/Validarioll Lerel 3 -
DV3 forms, which are attached. Data validation followed Sandia procedures outlined in l/erificarioll and 
Fa!idatioll of Chemical and Radiochemical Data. TOP 94-03, rev.a, July 1994 . 

. General Re\·iev.· 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 nor 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 Or!!anic Comoounds. 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, me thou blanks, surrogate compound 
recoveries, matrix spike/matrix spike duplicate, laboratory control samples, and internal standards. The 
repon 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 e\'aluated as 
possible false positives. 

Semivolatile Or!!anic Comoounds. Method 8'70 

Verification of the reponed semivolatile organic compound analysis results could not be made. Instrument 
initial and continuing calibration response factor reports and summaries, extraction log, 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. 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 
analyte 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 "ur as undetected with the quantitation limit estimated. Resampling of the locations for 
senuvolatile analyses may be recommended if the data will be subject to regulatory scrutiny. 

Tentatively identified compounds (TIC) reponed as a result of the mass spectral library search showed 
concentrations of acetone, hydrocarbons, 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 reponed 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 tOlal petroleum hydrocarbons may be recommended depending on project requirements. 

Exolosives 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 \·erified 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 repons, 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 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 "1" as estimated \'alues. 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 \'erified 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 CORPORA nON 

;)j!~fJf-,,-
\Iark L\'on 
Project Chemist 

\\L:dlr 
Attachments 

cc: G. Haggerty, Gram, Inc. 
P. Puissant. 5i'o1. 7578 
E. Morse. IT-Albuquerque 
Project File 

AUII·971WPfS:-<L.L· Youn; DOC 







ANNEX4-G 
Risk Screening Assessment 





RISK SCREENING ASSESSMENT FOR SWMU 12B 09/03/98 

TABLE OF CONTENTS 

I. Site Description and History .............................................................................................. 1 
II. Comparison of Results to Data Quality Objectives ............................................................ 1 
III. Determination of Nature, Rate, and Extent of Contamination ............................................ 2 

111.1 Introduction .......................................................................................................... 2 
111.2 Nature of Contamination ....................................................................................... 4 
111.3 Rate of Contamination .......................................................................................... 4 
IliA Extent of Contamination ....................................................................................... 4 

IV. Comparison of COCs to Background Screening Levels .................................................... 5 
V. Fate and Transport ............................................................................................................ 5 
VI. Human Health Risk Screening Assessment .................................................................... 10 

VI.1 Introduction ........................................................................................................ 10 
VI.2 Step 1. Site Data ............................................................................................... 11 
VI.3 Step 2. Pathway Identification ........................................................................... 11 
VIA Step 3. COC Screening Procedures .................................................................. 11 

V1.4.1 Background Screening Procedure ......................................................... 12 
V1.4.2 Subpart S Screening Procedure ............................................................ 13 

VI.5 Step 4. Identification of Toxicological Parameters ............................................. 13 
VI.6 Step 5. Exposure Assessment and Risk Characterization ................................. 15 

VI.6.1 Exposure Assessment ........................................................................... 15 
V1.6.2 Risk Characterization ............................................................................ 16 

VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines ............................. 18 
VI.8 Step 7. Uncertainty Discussion .......................................................................... 19 
VI.9 Summary ............................................................................................................ 20 

VII. Ecological Risk Screening Assessment.. ......................................................................... 20 
VII.1 Introduction ........................................................................................................ 20 
VII.2 Scoping Assessment .......................................................................................... 21 

VII.2.1 Data Assessment .................................................................................. 21 
VII.2.2 Bioaccumulation .................................................................................... 22 
V11.2.3 Fate and Transport Potential ................................................................. 22 
VI1.2A Scoping Risk Management Decision ..................................................... 23 

VII.3 Screening Assessment ....................................................................................... 23 
VII.3.1 Problem Formulation ............................................................................. 23 
VII.3.2 Exposure Estimation .............................................................................. 25 
V11.3.3 Ecological Effects Evaluation ................................................................. 27 
VI1.3A Risk Characterization ............................................................................ 27 
VII.3.5 Uncertainty Assessment.. ...................................................................... 34 
V11.3.6 Risk Interpretation ................................................................................. 36 
V11.3.7 Screening Assessment Scientific/Management Decision Point.. ............ 36 

VIII. References ...................................................................................................................... 36 

AU4-98IWP/SNL:RS4400-4.DOC 301482.185.0609/03/986:34 PM 



RISK SCREENING ASSESSMENT FOR SWMU 12B 09/03/98 

Table 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

LIST OF TABLES 

Page 

Summary of Sampling Performed to Meet Data Quality Objectives .................... 2 

Summary of Data Quality Requirements ............................................................. 3 

Nonradiological COCs for Human Health and Ecological Risk Assessment 
at SWMU 12B with Comparison to the Associated SNUNM Background 
Screening Value, BCF, and Log Kow ....•......................•.•..•...•..........•.......•............ 6 

Radiological COCs for Human Health and Ecological Risk Assessment 
at SWMU 12B with Comparison to the Associated SNUNM Background 
Screening Value, BCF, and Log Kow .........•.......•.................•....•.•....••.•....••....•...... 8 

Summary of Fate and Transport at SWMU 12B ................................................. 1 0 

Toxicological Parameter Values for SWMU 12B Nonradiological COCs ............ 14 

Radiological Toxicological Parameter Values for SWMU 12B COCs 
Obtained from RESRAD Risk Coefficients ......................................................... 15 

Risk Assessment Values for SWMU 12B Nonradiological COCs ....................... 17 

Risk Assessment Values for SWMU 12B Nonradiological Background 
Constituents ....................................................................................................... 18 

Exposure Factors for Ecological Receptors at SWMU 12B ................................ 26 

Transfer Factors Used in Exposure Models for Constituents of Potential 
Ecological Concern at SWMU 12B ..................................................................... 28 

Media Concentrations for Constituents of Potential Ecological Concern 
at SWMU 12B .................................................................................................... 29 

Toxicity Benchmarks for Ecological Receptors at SWMU 12B ........................... 30 

Hazard Quotients for Ecological Receptors at SWMU 12B ................................ 32 

Internal and External Dose Rates for Deer Mice Exposed to Radionuclides 
at SWMU 12B .................................................................................................... 33 

Internal and External Dose Rates for Burrowing Owls Exposed to 
Radionuclides at SWMU 12B ............................................................................. 33 

HQs for Ecological Receptors Exposed to Background Concentrations 
for SWMU 12B ................................................................................................... 35 

AU4·98N>1P/SNL:RS4400·4.DOC ii 301462.185.0609/03/986:34 PM 



RISK SCREENING ASSESSMENT FOR SWMU 12B 09/03/98 

SWMU 128: RISK SCREENING ASSESSMENT REPORT 

I. 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. 

II. 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: 

• Thorough characterization and remediation can be accomplished in one field effort. 

• 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. 
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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 
SWMU 12B Explosive and/or fuel-fire burn tests 

COC 
DU 
HE 
SVOC 

containing DU, HE, fuel, and metals. 
Debris including wood, sandbags, 
weapon casings, cable/wire, and 
explosive residue. 

= Constituent of concern. 
= Depleted uranium. 
= High explosive(s). 
= Semi volatile organic compound. 

Locations Analytical Parameters 
65 Sample locations distributed around the 

arroyo and collected from soil piles to 
confirm the VCM clean up activities. 
Analysis for VOCs, SVOCs, metals, HE, 
and radionuclides. 

SWMU = Solid waste management unit. 
VCM = Voluntary corrective measure. 
VOC = Volatile 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 (8VOC), 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 (SNUNM) Sample Management Office 
conducted Data Validation I, II, and III reviews in accordance with Technical Operating 
Procedure 94-03, Rev. 0 (SNUNM July 1994). The data quality objectives (DOOs) for 
SWMU 12B have been met. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 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 
DOOs contained in the VCM Plan (SNUNM July 1997) identified the removal action for the 
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Table 2 
Summary of Data Quality Requirements 

Analytical 
Requirements Data Qualitv Level SNUNM Laboratories 

VOCs EPA Method Level 3 Not applicable 
8260" 
SVOCs EPA Method Level 3 Not applicable 
8270" 
RCRA metals + Be Level 3 Not applicable 
EPA Method 
601017471 " 
High explosives EPA Level 3 Not applicable 
Method 8330" 
Gamma Spec Level 2 117 samples 

4 samples (QAlQC) 
Isotopic uranium Level 2 Not applicable 
Method LAL-91-
SOP 0108 
VOCs EPA Method Level 1 9 samples 
8260' 
SVOCs EPA Method Level 1 8 samples 
8270" 
RCRA metals + Be Level 1 7 samples 
EPA Method 
601017471" 
High explosives EPA Level 1 7 samples 
Method 8330" 

"EPA (November 1986). 
EPA = U.S. Environmental 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. 
SNUNM = Sandia National LaboratorieslNew Mexico. 
SVOC = Semivolatile organiC compound. 
VOC = Volatile organic compound. 
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GEULAS Laboratories 
78 samples 
8 samples (QAlQC) 

78 samples 
8 samples (QAlQC) 

63 samples 
8 samples (QAlQC) 

63 samples 
8 samples (QAlQC) 

Not applicable 

1 sample 

Not applicable 

Not applicable 

Not applicable 

Not applicable 
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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 
(SNUNM 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. 

111.2 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. 

111.3 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 possible COC migration is 
dependent predominantly upon surface hydrologic processes, as described in Section V. 
SWMU 128 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. 

111.4 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 6 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 concentration 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 to have 
sufficiently low detection limits to ensure protection of human health and the environment. In 
order to provide conservatism in this risk assessment, the calculation uses only the maximum 
concentration value of each COC determined for the entire site. The SNUNM maximum 
background concentration (Dinwiddie September 1997, Zamorski December 1997) was 
selected to provide the background screen in Tables 3 and 4. If applicable, human health 
nonradiological COCs were also compared to proposed RCRA Subpart S action levels (IT July 
1994). 

This risk assessment does not include non radiological inorganics that are essential nutrients 
such as iron, magnesium, calcium, potassium, and sodium (EPA 1989). Both radiological and 
nonradiological COCs are evaluated. The non radiological coes 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 SNUNM maximum background concentration values (Dinwiddie 
September 1997, Zamorski December 1997). Sections VI.4, VI1.2 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 surface. 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, ephemeral 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. 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 12B with 

Comparison to the Associated SNLlNM Background Screening Value, BCF, and Log Kow 
(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 

SNUNM Equal to the 
Maximum Background Applicable SNUNM 

Concentration Concentration Background BCF Log Kow (for 
COCName (maiko) (malka)" Screenina Value? (maximum aauatic) oraanic COCs) 

Arsenic 5.6 9.8 Yes 44' NA 
Barium 370J 246 No 170

d 
NA 

Beryllium 0.68 0.75 Yes 19' NA 
Cadmium 0.82 0.64 No 64' NA 
Chromium, total 15.3 J 18.8 Yes 16' NA 
Lead 190 J 18.9 No 49

c 
NA 

Mercury 0.06
e 

0.055 No 5500
c 

NA 
Selenium 2.3 J 3 Yes 80rr NA 

Silver 0.06
e 

<0.5 Unknown 0.5
e 

NA 
1,1-Dichloroethene 0.0011 J NA NA -- 2.139 

1 A-Dichlorobenzene 0.0012 J NA NA 55.6' 3.52c 

2-Butanone 0.023 NA NA l' 0.29' 

2-Hexanone 0.0025J NA NA 61 1.381 

2-Chloroethylvinyl ether 0.001 J NA NA 51 0.9g 
Acetone 0.027 B NA NA 0.69' -0.24 
Chloroform 0.0081 NA NA 10.35' 1.929 

Methylene chloride 0.0051 NA NA ? 1.25' 

Tetrachloroethene 0.0022J NA NA 49' 2.679 

Toluene 0.0016 J NA NA 10.1' 2.69' 

Trichloroethene 0.0028J NA NA 10.6
c 2.2ge 

Trichlorofluoromethane 0.0015 J NA NA 25' 2.53' 

Vinyl Chloride 0.0064 NA NA 7' 1.38' 

p,m-Xylene 0.0018 J NA NA 23.4" 1.59 

bii3L2-Ethylhexvl) phthalate 1.3 NA NA 851k 7.69 

Refer to footnotes at end of table. 

Is COCa 
Bioaccumulator? 

(BCF>40, Log 

Kow>4) 
b 

Yes 
Yes 
No 

Yes 
No 

Yes 
Yes 
Yes 
No 
No 

Yes 
No 
No 
No 
No 
No 
No 

Yes 
No 
No 
No 
No 
No 

Yes 
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Table 3 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 12B with 

Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 
(Note: Several samples were collected from Q-8 feet; however, all maximums were found at 0-5 feet) 

COCName 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

--

"From Zamorski (December 1997). 
bFrom NMED (March 1998). 

Maximum 
Concentration 

(mglkg) 

0.00072 
0.00084 

cBCF and/or Log Kow from Yanicak (March 1997). 
d 
BCF from Neumann (1976). 

Is Maximum COC 
Concentration 
Less Than or 

SNLJNM Equal to the 
Background Applicable SNLJNM 

Concentration Background 
(mglkg)" Screening Value? 

NA NA 
NA NA 

·Parameter nondetect, concentration assumed to be one-half of detection limit. 

'BCF from Callahan et al. (1979). 

9BCF and/or Log Kow from Micromedex (1998). 

hFrom NMED (May 1998). 

;BCF and/or Log Kow from Howard (1990). 

iBCF and/or Log Kow from Howard (1993). 

kBCF and/or Log Kow from Howard (1989). 
B = Analyte detected in associated blank. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
J = Estimated concentration. 

Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable (organic COCs do not have accepted background concentrations). 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico 
SWMU = Solid waste management unit. 

= Information not available. 

BCF Log ~ (for 
(maximum aquatic) organic COCs) 

2049 1.989 

5,2259 1.729 

IsCOCa 
Bioaccumulator? 

(BCF>40, Log 

Kow>4) 
b 

Yes 
Yes 
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Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 12B with 
Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Maximum 
Concentration 

COCName (pCilg) 

Cs-137 0.43 

Th-232 0.86 

U-235 1.07 

U-238 57.9 

"From Dinwiddie (September 1997). 
b 
From NMED (March 1998). 

cBCF from Yanicak (March 1997). 
d 
From Baker and Soldat (1992). 

BCF = Bioconcentration factor. 
COC = Constituent of concern. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 

SNLJNM 
Background 

Concentration 
(pCilg)" 

0.52 

1.03 

0.16 

2.31 

NMED = New Mexico Environment Department. 
pCilg = Picocurie(s) per gram. 
SNUNM = Sandia National LaboratorieslNew Mexico. 
SWMU = Solid waste management unit. 

Is Maximum COC 
Concentration Less Than 
or Equal to the Applicable Is COCa 

SNLJNM Background BCF Bioaccumulator?b 

Screening Value? (maximum aauatic) (BCF>40, Log Kow>4) 

Yes 3000
c 

Yes 

Yes 3000
d NOb 

No 900
d 

Yes 
d 

No 900
d 

Yes 
d 
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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 infiltrates 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 degradable. 
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter 
elements. Other transformations of inorganics may include changes in valence 
(oxidationlreduction 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. T.he 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 S!anificance 
Wind Yes Low 
Surface runoff Yes Moderate 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low (inorganics and radionuclides) 

Moderate to 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 

VI.1 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~tlysical characteristics andl)r~erties 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 to an SNUNM 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 SNUNM 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 [HI]) 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 applicable background concentrations 
directly from maximum on-site contaminant values. This background subtraction 
only occurs when a radiological CDC 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 backQround risk so that an incremental risk may be calculated. 

Step 7. Uncertainties are discussed in the previous steps. 

VI.2 Step 1. Site Data 

Section I provides the description and history for SWMU 12B. Section II presents the 
comparison of results to DOOs. Section III describes the determination of the nature, rate, and 
extent of contamination. 

VI.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 non radiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both non radiological 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 only) 

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 SNUNM 
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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V1.4.1 Background Screening Procedure 

VIA.t.t Methodology 

Maximum concentrations of nonradiological COCs are compared to the SNUNM maximum 
screening level for this area. SNUNM 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 SNUNM 
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 SNUNM maximum background screening levels or do not have a quantifiable 
background screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the SNUNM 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. 

VIA.t.2 Results 

Tables 3 and 4 present a comparison of SWMU 12B maximum COC concentrations to the 
SNUNM 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 non radiological 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 residential 
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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VI.4.2 Subpart S Screening Procedure 

V/.4.2.1 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. 

VI.4.2.2 Results 

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. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 6 (non radiological) 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 128 Nonradiological COCs 

RfDo RfDinh SFo Sfinh 

(mg/kg- (mg/kg- (mg/kg- (mg/kg- Cancer 

COCName day) Confidence • day) Confidence" day)"1 day)"1 Class 

Barium 7E-2° M 1.4E_4e -- -- --
Cadmium 5E-4° H S.7E-Se -- -- 6.3E+O

c 

Mercury 3E_4d -- B.6E-So M -- --
Silver 5E-3

c 
L -- -- -- --

1 ,1-Dichloroethene 9E-3
c 

M 9E_3e -- 6E-l
c 

1.8E-1° 

1 A-Dichlorobenzene 2.3E-l
e -- 2.3E-l

c 
M 2.4E-2

d 
2.4E-2

e 

2-Butanone 6E-l
c 

L 2.9E-l
c 

L -- --
2-Hexanone 4E-2' -- -- -- -- --
2-Chloroethyl- 2.5E-2' -- -- -- -- --
vinvlether 

Acetone 1 E-l° L 1 E_ l e -- -- --
Chloroform 1 E-2° M 1 E_2e -- 6.1 E_3c 8.1 E_2c 

Methylene chloride 6E-2° M 8.6E-l
d -- 7.SE-3

c 
1.7E-3

c 

Tetrachloroethene 1 E_2c M lE_2e -- 5.2E_2e 
2E-3

e 

Toluene 2E-l° M 1.lE-l° M -- --
Trichloroethene 6E_3e -- 6E-3

e -- 1.1 E_2e 6E-3
e 

Trichlorofluoro- 3E_l c M 2E_l e -- -- --
methane 

Vinvl Chloride -- -- -- -- 1.9E+O
d 

3E-l
d 

I p,m-Xylene' 2E+Oo M 2E_l e -- -- --
bis (2-Ethylhexyl) 2E_2e -- 2.2E-2

e -- 1.4E-2e 1.4E-2e 

phthalate 

2,4-Dinitrotoluene 2E-3° H 2E_3e -- 6.BE-l° 6.BE-l
e 

2,6-Dinitrotoluene 1 E_3d -- 1E_3e -- 6.BE-l° 6.BE-l
e 

'Confidence 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): 

Bl = Probable human carcinogen. Indicates that limited human data are available. 

--
81 

D 

D 

C 

--
D 

--
--
D 

82 

82 

-
D 

--
--

--
D 

--
82 

82 

, 

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. 

'Toxicological parameter values from IRIS electronic database (EPA 1998a). 
dToxicological parameter values from HEAST database (EPA 1997a). 
eToxicological parameter values from EPA Region 9 electronic database (EPA 1996b). 
'Toxicological parameter values from EPA Region 3 electronic database (EPA 1997c). 
9Toxicological values are for xylene, mixture. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-day = Milligram(s) per kilogram day. 

·1 
(mg/kg-day) = Per milligram per kilogram day. 
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= Inhalation chronic reference dose. 
= Oral chronic reference dose. 
= Inhalation slope factor. 
= Oral slope factor. 
= Solid waste management unit. 
= Information not available. 
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Table 7 
Radiological Toxicological Parameter Values for SWMU 128 COCs Obtained from 

RESRAD Risk Coefficients" 

SFo Sfinh Sfev 
COCName (1/pCi) (1/pCi) (wpCi-yr) Cancer Class

b 

U-238 6.20E-11 1.20E-Q8 6.60E-Q8 A 

U-235 4.70E-11 1.30E-08 2.70E-Q7 A 

"From Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen. 
1/pCi = One per picocurie 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr= Gram(s) per picocurie-year 
SF.v = External volume exposure slope factor. 
SFlnh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor 
SWMU = Solid waste management unit. 

• DCFs for surface contamination (contamination on the surface of the site) were taken 
from DOElEH-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 ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993a). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for'this risk assessment. Section V1.6.2 
provides the risk characterization, including the 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. 

V1.6.1 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. 

V1.6.2 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 volatile inhalation for nonradiological COCs. 
Table 9 shows an HI of 0.00 and an excess cancer risk of 1 E-11 assuming the maximum 
background concentrations of the SWMU 12B associated background constituents for the 
designated recreational land-use scenario. 

For the radiological 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 incremental 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 calculated 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 HI is 0.8, and the excess 
cancer risk is 1 E-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 exposure 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-1 O. 

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 (SNUNM 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. Consequently, 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. 
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Table 8 
Risk Assessment Values for SWMU 128 Nonradiological COCs 

Maximum Recreational Land-Use 
Concentration Scenario' 

COCName (mglkg) Hazard Index Cancer Risk 
Barium 370J 0.00 --
Cadmium 0.82 0.00 2E-11 

Mercury 0.06
b 

0.00 --
Silver 0.06

b 
0.00 --

1,1-Dichloroethene 0.0011 J 0.00 7E-10 
1,4-Dichlorobenzene 0.0012 J 0.00 9E-12 
2-Butanone 0.023 0.00 --
2-Hexanone 0.0025J 0.00 --
2-Chloroethyl- 0.001 J 0.00 --
vinylether 
Acetone 0.027 B 0.00 --
Chloroform 0.0081 0.00 1E-9 
Methylene chloride 0.0051 0.00 2E-11 
Tetrachloroethene 0.0022J 0.00 1 E-11 
Toluene 0.0016 J 0.00 --
Trichloroethene 0.0028 J 0.00 2E-11 
Trichlorofluoro- 0.0015 J 0.00 --
methane 
Vinyl chloride 0.0064 0.00 2E-8 

p,m-Xylene 
c 

0.0018 J 0.00 --

bis (2-Ethylhexyl) 1.3 0.00 7E-10 
Rhthalate 
2,4-Dinitrotoluene 0.00072 0.00 2E-11 
2,6-Dinitrotoluene 0.00084 0.00 3E-11 

Total 0.00 2E-& 

"From EPA (1989). 
bparameter nondetect, concentration assumed to be 0.5 of detection limit. 
Toxicological 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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Residential Land-Use 
Scenario" 

Hazard Index Cancer Risk 
0.06 --
0.67 5E-10 

0.10 --
0.00 --
0.00 3E-7 
0.00 2E-9 
0.00 --
0.00 --
0.00 --

0.00 --
0.00 5E-8 
0.00 4E-8 
0.00 2E-8 
0.00 --
0.00 8E-9 
0.00 --

0.00 1 E-5 

0.00 --
0.00 3E-8 

0.00 9E-10 
0.00 1E-9 

0.& 1E-5 
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Table 9 
Risk Assessment Values for SWMU 12B Nonradiological Background Constituents 

Background 
Concentration" 

COCName (mglkg) 
Barium 246 
Cadmium 0.64 
Mercury 0.055 
Silver <0.5 

Total 

"From Zamorski (December 1997). 
bFrom EPA (1989). 
COC = Constituent of concern. 

Recreational Land-Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.00 --
0.00 1E-11 
0.00 --

-- --

0.00 1E-11 

EPA = U.S. Environmental Protection Agency 
SWMU = Solid waste management unit. 

= Information not available. 

Residential Land-Use 
Scenario

b 

Hazard Cancer 
Index Risk 
0.04 --
0.52 4E-10 
0.09 --

-- --

0.7 4E-10 

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

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both 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 COGs, 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 1 E-6 for 
Glass A and 8 carcinogens and less than 1 E-5 for Glass G 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 1 E-6. 

This assessment also determined risks considering background concentrations of the potential 
nonradiological GOGs for both the recreational and residential land-use scenarios. For 
nonradiological GOGs, assuming the recreational land-use scenario, the HI is 0.00 and the 
excess cancer risk is 1 E-11. Incremental risk is determined by subtracting risk associated with 
background from potential GOG 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 HI is 0.00, and the incremental cancer risk is 2.1 E-8 for the 
recreational land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological GOGs considering a recreational land-use scenario. 

For radiological GOGs 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 1 E-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 (1 E-6). The HI for associated background for the residential land-use scenario is 0.7 and 
the excess cancer risk is 4E-1 O. The incremental HI is 0.18, and the incremental cancer risk is 
1 E-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 radiological components is 
4.49 mrem/yr, which is significantly less than the numerical guideline of 75 mremlyr suggested 
in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM February 
1998). The estimated excess cancer risk is 5.6E-5. 

VI.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 (SNUNM, 
June 1997) which is consistent with NMED guidelines (NMED, March 1998). The DQOs 
contained in the VCM Plan (SNUNM 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 affected 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 uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from IRIS (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 1996b, 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 2.1 E-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 0.19 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 forthe 
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 
(SNUNM 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 

VI1.1 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 
DOOs, a data assessment, and evaluations of bioaccumulation and fate-and-transport 
potential) are addressed in the scoping assessment (Section VI1.2 of this report), with the 
exception of DOOs which are reviewed in Section II of this report. Following the completion of 
the scoping assessment, a determination is made as to 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. 

VI1.2 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 bioaccumulation 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. 

VII.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. 

Organic 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 chloride 
• Tetrachloroethene 
• Toluene 
• Trichloroethene 
• Trichlorofluormethane 
• Vinyl chloride 
• p,m-xylene. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VI1.2.1, the following were considered to have 
bioaccumulation 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. 

09/03/98 

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, bioaccumulation in terrestrial species is likely 
to be overpredicted. 

V11.2.3 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 food 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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V11.2.4 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. 

VI1.3 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 
ecological 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 HOs and ecological 
significance. 

• Screening Assessment Scientific/Management Decision Point-presents the decision 
to risk managers based upon the results of the screening assessment. 

V11.3.1 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 Methodology for SNUNM ER 
[Environmental Restoration] Program" (IT July 1998) and are not duplicated here. 
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VII.3.t.t 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 arroyo 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 (pinon-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. 

VII.3.t.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 nonradiological COPECs are 
evaluated. The nonradiological COCs consist of inorganic analytes (Le., metals) and a variety 
of SVOCs and VOCs. Inorganic analytes and radionuclides were screened against 
background concentrations, and those that exceeded the approved SNUNM background 
screening levels (Dinwiddie September 24, 1997; Zamorski 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 nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment per the EPA (1989). 

VII.3.t.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT 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 its opportunistic food habits, the deer mouse was used to represent a 
mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected as the top 
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predator. It is present in the grassland habitat at SNUNM 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 (Dtus kennicottiJ). 

V11.3.2 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 
wildlife 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 total 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 SNUNM 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 128 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)" {kg/day)b Dietary CompositionC 

Deer Mouse Mammalia! Herbivore 2.39E-2
d 

3.72E-3 Plants: 100% 
( Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculafus} 

Deer Mouse Mammalia! Omnivore 2.39E-2
d 3.72E-3 Plants: 50% 

(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 

Deer Mouse Mammalia! Insectivore 2.39E4 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculafus) 

Burrowing owl Aves/ Carnivore 1.55E-1
f 1.73E-2 Rodents: 100% 

(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake) 

"Body weights are in kilograms wet weight. 

bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day. 

CDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995) .. 

·EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fFrom Dunning (1993). 

9From Haug et al. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s}. 
kg/day = Kilogram(s} per day. 
SWMU = Solid waste management unit. 

Home Range 
(acres) 
2.7E-1· 

2.7E-1· 

2.7E-1· 

3.5E+1 9 

~ 
~ 
CI'.l 

I 
~ 
CI'.l 

~ 
CI'.l 

~ 
~ 
CI'.l 

~ 
..-
o 

i 
00 



RISK SCREENING ASSESSMENT FOR SWMU 12B 09103/98 

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. 

V11.3.3 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 receptors, 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. 

VI 1.3.4 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. HOs are used to quantify the comparison with benchmarks for plants and wildlife 
exposure. 

Lead was the only analyte. with an HO exceeding unity for plants. Barium was the only analyte 
with an HO exceeding unity for the deer mouse and this was only for the omnivorous and 
insectivorous exposure scenarios. Bis(2-ethylhexyl)phthalate resulted in an HO greater than 
1.0 for the burrowing owl, although HOs 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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Table 11 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 128 

Constituent of Potential 
Ecological Concern 

Inorganic 

Barium 

Cadmium 

Lead 

Mercurv 

Silver 
Organic· 

1 ,1-Dichloroethene 

1 ,4-Dichloroethene 

2-Butanone 

2-Hexanone 

2-Chloroethylvinylether 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Acetone 

Bis(2-ethylhexyl)phthalate 

Chloroform 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Xylene 

aFrom Baes et al. (1984). 

bDefault value. 

cNCRP (January 1989). 
d 
From Stafford et al. (1991). 

Soil-to-Plant 
Transfer Factor 

1.SE-1a 

S.SE-1a 

9.0E-2
c 

1.0E+O
c 

1.0E+O
c 

2.3E+0 

4.0E-1 

2.6E+1 

6.2E+0 

1.0E+1 

2.8E+0 

3.9E+0 

S.3E+1 

2.3E-3 

3.0E+0 

7.3E+0 

1.1E+0 

1.0E+0 

1.1E+0 

1.3E+0 

S.3E+0 

S.SE-1 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+O
b 2.0E-4c 

6.0E-1
d S.SE-4a 

4.0E-2
d 8.0E-4

c 

1.0E+O
b 2.SE-1a 

2.SE-1d S.OE-3
c 

1.7E+1 2.9E-6 

2.0E+1 6.6E-5 

1.4E+1 3.7E-8 

1.SE+1 4.9E-7 

1.SE+1 1.9E-7 

1.7E+1 2.0E-6 

1.6E+1 1.1 E-6 

1.3E+1 1.0E-8 

3.1E+1 6.4E-1 

1.6E+1 1.8E-6 

1.SE+1 3.6E-7 

1.8E+1 1.1 E-S 

1.8E+1 1.3E-1 

1.8E+1 1.2E-S 

1.8E+1 7.6E-6 

1.6E+1 6.SE-7 

1.9E+1 3.7E-5 

"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 Connell and Markwell (1990). 
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 

09/03/98 

Deer Mouse 
Ecological Concern (maximum) Foliageb Invertebrateb Tissues 

C 

Inorganic 

Barium 3.7E+2 S.6E+1 3.7E+2 1.4E-1 

Cadmium S.2E-1 4.SE-1 4.9E-1 S.4E-4 

Lead 1.9E+2 1.7E+1 7.6E+O 4.0E-2 

Mercurv 6.0E-2d 1.0E+O 6.0E-2 4.SE-2 

Silver 6.0E-2d 6.0E-2 1.SE-2 6.1E-4 

Organic 

1,1-Dichloroethene 1.1 E-3 2.SE-3 1.9E-2 9.6E-S 

1,4-Dichlorobenzene 1.2E-3 4.SE-4 2.4E-2 2.SE-6 

2-Butanone 2.3E-2 6.1 E-1 3.1 E-1 S.3E-S 

2-Hexanone 2.SE-3 1.SE-2 3.9E-2 4.1E-S 

2-Chloroethyl vinyl ether 1.0E-3 1.0E-2 1.SE-2 7.6E-9 

2,4-Dinitrotoluene 7.2E-4 2.0E-3 1.2E-2 4.SE-S 

2,6-Dinitrotoluene S.4E-4 3.3E-3 1.4E-2 2.9E-S 

Acetone 2.7E-2 1.7E+O 4.1 E-1 3.4E-S 

Bis(2-ethylhexyl)phthalate 1.3E+O 2.0E-3 4.1E+1 S.4E+1 

Chloroform S.1E-3 2.4E-2 1.3E-1 4.4E-7 

Methylene chloride S.1E-3 S.4E-2 1.1 E-1 9.3E-S 

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.SE-3 2.9E-3 S.OE-2 1.0E-6 

Trichlorofluoromethane 1.SE-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.SE-3 9.9E-4 3.4E-2 2.1 E-6 

"In milligram(s) per kilogram. 
bproduct of the soil concentration and the corresponding transfer factor. 

cBased 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 3.12S (from 
EPA 1993). 
dOne-half of the reported detection limit. 
SWMU = Solid waste management unit. 
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Constituent of Potential 
Ecological Concern 

Inorganic 

Barium 

Cadmium 

Lead 

Mercury (inorQanic) 

Mercury (organic) 

Silver 

Organic 

1,1 "Dichloroethene 

1 A"Dichlorobenzene 

2"Butanone 

2"Hexanone 

2"Chloroethyl vinyl ether 

2,4"Dinitrotoluene 

2,6"Dinitrotoluene 

Acetone 

Bis(2"ethylhexyl)phthalate 

Chloroform 

Methylene chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Trichlorofluoromethane 

Refer to footnotes at end of table 

Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 12B 

Mammalian NOAELs 

Plant Mammalian Test Species Deer Mouse Avian 
Benchmarka,b Test Speciesc,d NOAELd,e NOAELe,f Test Species 

d 

500 Rat
h 

5,1 10,5 Chicks 

3 Rat
l 

1,0 1,9 Mallard 

50 Rat 8,0 15,7 American kestrel 

0.3 Mouse 13.2 14.0 Jaoanese auail 

0.3 Rat 0.032 0.063 Mallard 

2 Rat 17.8 34.8 """ 
J 

""" Rat 29.3
k 

58.7 """ 

""" Rat
l 

134
1 

262 """ 

""" Rat 1,771 3,460 """ 

""" Rat
m 

1,676
m 

3,280 """ 

""" Rat" 8.6" 16.8 """ 

""" Rat 3.8
0 

7.43 """ 

""" RatP 7.2
0 

14.1 """ 

""" Rat 10 19.6 """ 

""" Mouse 18.3 19.4 Rinaed dove 

""" Rat 15 29.3 """ 

""" Rat 5.85 11.4 """ 

""" Mouse 1.40 1.48 """ 

200 Mouse 26.0 27.5 """ 

""" Mouse 0.70 0.74 """ 

""" Rat
q 

34.9
P 

68.3 """ 

Avian NOAELs 

Test Species 
NOAELd,e 

20,8 

1.45 

3,85 

0.45 

0.0064 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

1.1 

""" 

""" 

""" 

""" 

""" 

""" 
------ ----

Burrowing 
Owl NOAELe,g 

20,8 

1.45 

3.85 

0.45 

0.0064 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

""" 

1.1 

""" 

""" 

""" 

""" 

""" 

""" 
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Constituent of Potential 
Ecological Concern 

Vinyl chloride 

~ene _ 

aln milligram(s) per kilogram soil. 
b 
From Efroymson et al. (1997). 

Table 13 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 12B 

Mammalian NOAELs 

Plant Mammalian Test Species DeerMou~e Avian 
Benchmark

a
.
b 

Test Species
c
.
d NOAELd 

•• NOAELo
• Test Species 

--- Rat 0.33 0.17 ---
--- Mouse 2.22 2.1 ---

--

Avian NOAELs 

d 
Test Species 

NOAELd 
•• 

Burrowing 
Owl NOAEL

e
.
g 

--- ---
--- ---

--- ---

cBody weights (in kilogram[sJ) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where 

noted). 
d 
From Sample et al. (1996), except where noted. 

e ln milligram(s) per kilogram body weight per day. 
f 
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. 

9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL independent of 

body weight. 

hBody weight: 0.435 kilogram. 

iBody weight: 0.303 kilogram. 

i ___ 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 LDso values for 1 ,2-dichloroethane and 1,1-

dichloroethene (Micromedex 1998). 

'Test species NOAEL based upon the rat NOAEL for 1 ,2-dichlorobenzene (EPA 1998a) and rat LDso values for 1 ,2-dichlorobenzene and 1,4-dichlorobenzene 

(Micromedex 1998). 

mTest species NOAEL based upon the rat NOAEL for 2-butanone (EPA 1998a) and rat LDso values for 2-butanone and 2-hexanone (Micromedex 1998). 

nTest species NOAEL based upon the rat subchronic NOAEL for ethyl ether (EPA 1998a) and rat LDso 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 128 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ (Herbivorous) (Omnivorous)" (Insectivorous) 
Inorganic 
Barium 7.4E-1 9.3E-1 3.3E+O" 5.6E+O 
Cadmium 2.7E-1 3.9E-2 4.0E-2 4.2E-2 
Lead 3.SE+O 2.1 E-1 1.6E-1 1.1 E-1 
Mercury (inorganic) 2.0E-1 6.8E-4 6.8E-4 6.8E-4 
Mercury (organic) 2.0E-1 1.5E-1 1.SE-1 1.SE-1 
Silver 3.0E-2 2.7E-4 1.7E-4 7.3E-S 
OrQanic 
1 ,1-Dichloroethene --- 6.7E-6 2.8E-S 4.9E-S 
1 A-Dichlorobenzene --- 3.0E-7 7.1 E-6 1.4E-S 
2-Butanone --- 2.7E-S 2.1E-S 1.4E-S 
2-Hexanone --- 7.4E-7 1.3E-6 1.8E-6 
2-Chloroethyl vinyl ether --- 9.6E-S 1.2E-6 1.4E-4 
2,4-Dinitrotoluene --- 4.2E-S 1.SE-4 2.SE-4 
2,6-Dinitrotoluene --- 3.7E-S 9.3E-S 1.SE-4 
Acetone --- 1.4E-2 8.4E-3 3.3E-3 
Bis(2-ethylhexyl)phthalate --- 2.3E-4 1.7E-1 3.3E-1 
Chloroform --- 1.3E-4 4.2E-4 7.1 E-6 
Methylene chloride --- 7.3E-4 1.1 E-3 1.SE-3 
Tetrachloroethene --- 2.6E-4 2.2E-3 4.1E-3 
Toluene 8.0E-6 9.2E-6 8.6E-S 1.6E-4 
Trichloroethene --- 6.3E-4 S.6E-3 1.1 E-2 
Trichlorofluoromethane --- 4.6E-6 3.2E-S 6.0E-S 
Vinyl chloride --- 1.6E-2 3.1E-2 4.7E-2 
Xylene --- 7.2E-S 1.2E-3 2.4E-3 

Hie 
~---

5.0E+O 1.4E+O 3.6E+O 6.3E+O 

"Bold text indicates HQ or HI exceeds unity. 
b ___ designates insufficient toxicity data available for risk estimation purposes. 
"The HI 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. 

Burrowing Owl 
HQ 

4.0E-2 
1.3E-3 

1.1 E-2 
1.2E-2 
8.SE-1 

___ D 

---
---
---
---
---
---
---
---

S.SE+O 

---
---
---
---
---
---
---
---

9.4E+O 
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RISK SCREENING ASSESSMENT FOR SWMU 12B 

Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 12B 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCilg) (radlday) (radlday) 
U-235 1.1E+O 1.2E-5 1.7E-5 

U-238 5.8E+1 5.9E-4 1.2E-4 

Total 6.0E-4 1.4E-4 

pCi/g = 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 

Radionuclide (pCilg) (radlday) (radlday) 
U-235 1.1+0 4.7E-6 1.7E-5 

U-238 5.8E+1 2.4E-4 1.2E-4 

Total 2.4E-4 1.4E-4 

pCi/g = Picocurie(s) per gram. 
SWMU = Solid waste management unit. 

09/03/98 

Total Dose 
(radlday) 

2.9E-5 

7.1E-4 

7.4E-4 

Total Dose 
(radlday) 

2.2E-5 

3.6E-4 

3.8E-4 
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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. 

V11.3.5 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 limit to 
evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL values, the 
incorporation 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 SNUNM 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 radio nuclides in soil, both internally and externally. 

One large uncertainty 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 actual 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 10f 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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Table 17 
HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 12B 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQe (Herbivorous)" (Omnivorous)" (Insectivorous)" 
Inorganic 

Barium 4.9E-1 6.2E-1 2.2E+O 3.7E+O 

Cadmium 2.1 E-1 3.0E-2 3.1E-2 3.3E-2 

Lead 3.BE-1 2.1E-2 1.6E-2 1.1E-2 

Mercury (inorganic) 1.BE-1 6.3E-4 6.3E-4 6.3E-4 

Mercury Jorganic) 1.BE-1 1.4E-1 1.4E-1 1.4E-1 

Silver 1.3E-1 1.1 E-3 7.2E-4 3.0E-4 

Hie 1.6E-O 8.1E-1 2.4E+O 3.9E+O 

"Bold text indicates HQ or HI exceeds unity. 
b ___ designates insufficient toxicity data available for risk estimation purposes. 

'The HI 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. 

Burrowing Owl 
HQ" 

2.7E-2 

1.0E-3 
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the plant and deer mouse, an HO greater than one was obtained for barium. Background alone 
results in an HOs 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. HOs 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. 

V11.3.6 Risk Interpretation 

Ecological risks associated with SWMU 12B were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, ecological risks to plants are 
expected to 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. 

V11.3.7 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 to 
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 

09/03/98 

Sandia National Laboratories (SNUNM) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation being 
considered for SNUNM Environmental Restoration (ER) project sites. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless site­
specific information suggested other parameter values. Because many SNUNM solid waste 
management units (SWMU) have similar types of contamination and physical settings, SNUNM 
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 SNUNM 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), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, 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 SNUNM 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 SNUNM SWMUs. At this time, all SNUNM 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 land­
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
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 SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land­
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM 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 environmental conditions. As documented in the RESRAD 
computer code manual (ANL 1993), risks resulting from immersion in contaminated air or water 
are not significant compared to risks from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• 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. 

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, SNUNM 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 In!lestion of contaminated soil In!lestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

!lround 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 SNUNM 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 to calculate the risk parameter values (Le., 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) 

where 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

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. 

(1 ) 

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 
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is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 10-4 to 10-6

• The evaluation of the noncarcinogenic 
health hazard produces a quantitative estimate (Le., the HI) for the toxicity resulting from the 
COCs present at the site. This estimate is evaluated for determination of further action by 
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation 
of the health hazard due to radioactive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, 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 SNUNM is to use default values that are consistent with regulatory 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
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 

SNUNM 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 SNUNM ER sites, but this 
scenario has been requested to be considered by the NMED. For sites designated as industrial 
or recreational land-use, SNUNM will provide risk parameter values based upon a residential 
land-use scenario to indicate the effects of data uncertainty on risk value calculations or in order 
to potentially mitigate the need for institutional controls or restrictions on SNUNM 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, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

References 

ANL, see Argonne National Laboratory. 

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

DOE, see u.S. Department of Energy. 

EPA, see U.S. Environmental Protection Agency. 
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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) '" '" '" 
Exposure duration (yr) 30",b 30",b 30",b 

Body weight (kg) 70",b 56",b 70 adult",b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 

25550
a 

25550" 25550" (=70 Y x 365 daylyr) 
for noncarcinogenic compounds 
(=ED x 365 day/yr) 10950 10950 10950 

Soil Ingestion Pathway 

Ingestion rate 100 mg/day" 6,24 g/yrd 
114 mg-yr/kg-day" 

Inhalation Pathway 

Inhalation rate (m3/yr) 5000",b 146
d 5475",b,d 

Volatilization factor (m
3
/kg) chemical specific chemical specific chemical specific 

Particulate emission factor (m
3
/kg) 1.32E9" 1.32E9

a 
1.32E9

a 

Water Ingestion Pathway 

Ingestion rate (Uday) 2a ,b 2a,b 2a,b 

Food Ingestion Pathway 

Ingestion rate (kg/yr) NA NA 138M 

Fraction ingested NA NA 0.25b
,d 

Dermal Pathway 

Surface area in water (m
2

) 
2b,e 2b.e 2b,e 

Surface area in soil (m
2

) 0.53b
,e 0.53b,e 0.53b,e 

Permeabilitv coefficient chemical specific chemical specific chemical specific 

"'The exposure frequencies for the land use scenarios are often integrated into the overall contact rate 
for specific exposure pathways. When not included, the exposure frequency for the industrial land use 
scenario is 8 hr/day for 250 day/yr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used 
(EPA 1989b); for a residential land use, all contact rates are given per day for 350 d/y. 
"RAGS, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA 1989b) 
cEPA Region 6 guidance. 

dFor radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default parameters 
are consistent with RESRAD guidance. 
eDermal Exposure Assessment (EPA 1992). 
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Site-Specific Comments 

ER Site 12B, Burial Site 

ER Site 12B is appropriate for NF A petition, pending submittal of the below requested 
information. 

1. Page 4-21, Section 4.4.4.2, 4th 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 CYI2B­
BL88-LOO-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. 

2. 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 Bum 
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 LaboratorieslNew 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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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 mglkg. A 
revised table is provided in Attachment D. 

4. Page 4-52, Table 4.4.4-7 - The unit of measurement (Ilf¥kg) is likely incorrect. 
Please verify the unit of measurement, and if erroneous, submit a revised table. 

Response: The unit of measure should be IJ.g1g. 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 mglkg. A revised table is provided in Attachment F. 

5. Page 4-66, Table 4.4.4-15 -- The unit of measurement (lJ.glkg) is likely incorrect. 
Please verify the unit of measurement, and if erroneous, submit a revised table. 

Response: The unit of measure should be IJ.g1g. A revised table is attached. See 
Attachment G. 
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Site-Specific Comments 

ATTACHMENT B 

ERSITE 12B 
REVISED PAGE 4-21, SECTION 4.4.4.2, PARAGRAPH 4 
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4.4.4 Investigation #3-SNUNM 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" (SNUNM 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 (SNUNM 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. 

Duringexc:avation ofBIQck 88" radioactive contamination was encountered il'l the form of 
oxidized'. depleted . uranium ( schoepite). .Approximately2:Sgallons.ofsc:hoepiteand ••...••........•.•...•.. 
contaminatedson~a$iremoved;the remainderof!3loqk88 ·soi.lvv~sscreened·.and;pll:lc~~irlS()il 
PilEl.SP .. ~~basea.ppol1·thescreeningresults.Asarnpleoftheschoepite·~asC:9I1ecfe~·toroff~ 
sitea.nal~istocharacterize representative uraniumjsotopicratiostorschoepite.~f·tl1e~urn 
Site .. "All radioactive waste. segregated' during.·the·'proje ctwas.disposed ofpropetiy:according to 
SNUNMWasteManagemenlPolicy. " . 

Durin!:! the exeavation of Bloek 88, a sample was eolleeteel beeause anomalous raelioaetillity 
.. as founel in the soils. This sereeneel se!:!re!:!ateel bloek of material 'Jas plaeeel in soil pile 
SP 09. Beeause of the high values of raelionuelieles e1eteeteel in the soil, SP 09 e1ata are not 
ineluded in the risk assessment portions of this NFA. Further eharaeteri~ation of SP 09 ,.iII be 
eondueteel in the near future. 
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ATTACHMENT C 

ERSITE 12B 
REVISED PAGE 4-27, SECTION 4.4.4.2, PARAGRAPH 4 
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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: 

• 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 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 (SNUNM 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 ftA area 19l;tbEf§:~ just eutsiae the clean§l-up 
arroyo. The piles were sampled and analyzed to determine whether contamination is present. 
The analytical data were included in the risk assessment 
calculations. to use the soil for backfill at the Bomb 
Burnet' site 
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Table 4.4.4-6 
Summary of SWMU 12B Grid Sampling, Metals Analytical Results, September 1997 

(Off-site laboratory) 

~ 
5i 
1.0 Refer to footnotes at end of table . 
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Table 4.4.4-6 (Concluded) 
Summary of SWMU 128 Grid Sampling, Metals Analytical Results, September 1997 

(Off-site laboratory) 

' EPA November 1986. 

b Analysis RequesVChain-of-Custody. 
'From Zamorski December 1997. 
CY = Canyon. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
10 = Identification. 
J = The reported value was qualffied as estimated during the data validation process. 
J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but is less than the practical reporting detection limit, shown in parenthesis. 
mglkg = Milligram(s) per kilogram. 
m!Yl = Milligram(s) per laer. 
MOL = .098 to .110 mglkg. 
NA = Not applicable. 
NO ( ) = Not detected above the MOL, shown in parenthesis. 
S = Sediment sample. 
SFN = Silt fence (north). 
SFSW = Sitt 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 128 Grid Sampling, 
September 1997 

(Off-site laboratory) 

Off-Site Analyses by 
EPA Method 8330' 

'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. 
Ilg/kg = Microgram(s) per kilogram. 
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Table 4.4.4-9 
Summary of SWMU 12B Grid Resampling, Metals Analytical Results, December 1997 

(Off-site laboratory) 

"EPA November 1986 . 
'Analysis RequesVChain-of·Custody. 
cValue in bold exceed background soil concentrations. 
"From Zamorski December 1997. 

CY 
EB 
EPA 
ER 
10 
J 
J() 
MOL 
mglkg 
mg/L 
NA 
NO() 
SWMU 
us 
USO 

= Canyon. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Identification. 
=: Analytical result was qualified as an estimation during data validation. 
= The reported value is greater than or equal to the method detection limit (MOL) but is less tMn the project reporting limit, shown in parenthesis. 
= .455 to .481 mglkg 
= Milligram(s) per kilogram. 
= Milligram(s) per lijer. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Solid waste management unit. 
= Soil sample. 
= Soil sample duplicate. 
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Table 4.4.4-15 
Summary of SWMU 128 Soil Pile Sampling, HE Analytical Results, August-September 1997 

(Off-site laboratory) 

Sample Attributes Explosives (EPA 8330)·1iml ~t'km 

Sample 
Record ER Sample 10 Depth 2,4,6- 2 Amino, 4 Amino, 

Number' (Fiaure 4.4.4-5) (feet) Trinitrotoluene 24-Dinftrotoluene 2,6-0inftrotoluene 4,6-0inftrotoluene 2,6-0initrotoluene HMX 
06885 CY12B-SP01-01-S ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SPOHl1-S0 ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP02.{)1-S ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP03'{)1-S ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP04'()1-S ()...{J.5 NO(0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP05'()1-S ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP06-01-S ()...{J.5 NO(0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP07 '()1-S ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP08-01-S ()...{J.5 NO (0.11) 0 .72c 0.64 NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP09'()1-S ()...{J.5 NO (0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06885 CY12B-SP10'()1-S ()...{J.5 NO(0.11) NO (0.16) NO (0.19) NO (0.13) NO (0.055) NO (0.42) 

06896 CY12B-SP11'{)1-S ()...{J.5 NO(0.11)J NO (0.16) J NO (0.19) J NO (0.13)J NO (0.055) J NO (0.42) J 

06896 CY12B-SPll'{)1-S0 ()...{J.5 NO (0.11) J NO (0.16)J NO (0.19) J NO (0.13) J NO (0.055)J NO (0.42) J 

06896 CY12B-SP12'{)1-S ()...{J.5 NO(0.11)J NO (0.16) J NO (0.19) J NO (0.13) J NO (0.055)J NO (0.42)J 

06696 CY12B-SP13.{)1-S ()...{J.5 NO (0.11)J NO (0.16) J NO (0.19)J NO (0.13)J NO (0.055)J NO (0.42)J 

06896 CY12B-SP14'()1-S ()...{J.5 NO(0.11)J NO (0.16)J NO (0.19) J NO (0.13) J NO (0.055) J NO (0.42) J 

06896 CY12B-SP15'()1-S ()...{J.5 NO (0.11) J NO (0.16) J NO (0.19) J NO (0.13)J NO (0.055)J NO (0.42) J 

Quality Assurance/Quality Control Sample (~g/L) 

06885 I CY12B-EB I NA I NO (0.030) I 0.37 (0.26) . I 0.36(0.25) I NO (0.040) I NO (0.050) I NO (0.080) I 

Refer to foofnotes at end of table. 

Nitrobenzene 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.15) 

NO (0.040) 
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Table 4.4.4-15 (Concluded) 
Summary of SWMU 128 Soil Pile Sampling, HE Analytical Results, August-September 1997 

(Off-site laboratory) 

Sample Attributes 

Sample 
Record ER Sample 10 Depth 
Numbe~ .. (FIgure 4.4.4-5\ ffeell 

06885 CYI2B·SP01-01·S ~.5 

06885 CYI2B·SPOH)I·SO ~.5 

06885 CYI2B-5P02-OI·S ~.5 

06885 CYI2B·SP03-OI·S ~.5 

06885 CYI2B·SP04-OI·S ~.5 

06885 CYI2B·SP05-OI·S ~.5 

06885 CYI2B·SP06-OI·S ~.5 

06885 CYI2B·SP07-OI·S ~.5 

06885 CYI2B·SPOS-OI·S ~.5 

06885 CYI2B·SP09-OI·S ~.5 

06885 CYI2B·SPIO-OI·S ~.5 

08896 CYI2B·SPl1-OI·S ~.5 

08896 CYI2B·SPII-OI·SO ~.5 

08896 CYI2B·SPI2-OI·S ~.5 

08896 CYI2B·SPI3-0I·S ~.5 

08896 CYI2B·SPI4-OI·S ~.5 

08896 CYI2B·SPI5-OI·S ~.5 

Quality Assurance/Quality Conlrol Sample (~g/L) 

06885 I CYI2B·EB I 
'EPA November 1986. 
'Analysis RequestlChain-of-Custody. 
'Numbers in bold represent detected values. 

CY ~Canyon. 

EB ~ Equipment blank. 

NA 

EPA ~ U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
HE ~ High explosive. 

I 

HMX ~ 1,3,5,7-tetranitro·I,3,5,7-tetrazacyclooctance. 
ID ~ Identification. 

ROX Tetoyt 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.1 9) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.19) NO (0.34) 

NO (0.20) I NO (0.040) 

J ~ Analytical result was qualified as an estimation during data validation. 
NA ~ Not applicable. 
NO () ~ Not detected above the method detection limij, shown in parenthesis. 

I 

ElcDlosives 1!'PA 8330)' """"" 

1,3-0initrobenzene 2-Nitrotoluene 3-Nitrotoluene 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.10) NO (0.070) NO (0.16) 

NO (0.030) I NO (0.030) I NO (0.020) 

ROX 
Tetryl 
S 

~ t ,3,5-trinitro-t ,3,5-triazacyclohexane. 
~ 2.4,6-trinitrophenylmethylnitramlne. 

SO 
SP 
SWMU 
~g/I<g 
~g/L 

~ Soil sample. 
~ Soil sample duplicate. 
~ Soil pile designation within SWMU 12B. 
= Solid waste management unit. 
~ Microgram(s) per I<iIogram. 
= Microgram(s) per liter 

4-Nitrotoluene 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

NO (0.17) 

I 0.31 (0.25) 

1,3,5-
Trinitrobenzene 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070) 

NO (0.070)J 

NO (0.070) J 

NO (0.070) J 

NO (0.070) J 

NO (0.070) J 

NO (0.070)J 

I NO (0.040) 
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