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4.0 SOLID WASTE MANAGEMENT UNIT 17, SCRAP YARDS 

4.1 Summary 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Solid Waste Management Unit (SWMU) 17, Scrap Yards, Operable Unit 
(OU) 1335. SWMU 17 contains eight inactive scrap yards used to support testing activities at 
South Thunder Range. Review and analysis of all relevant data for SWMU 17 indicates that 
concentrations of the constituents of concem (COCs) at the site are less than applicable risk 
assessment action levels. Thus, SWMU 17 is proposed for an NFA decision based upon 
confirmatory soil sampling demonstrating that COCs that may have been released from the 
SWMU into the environment pose an acceptable level of risk under current and projected land 
use as set forth by Criterion 5, which states, "The SWMUlAOC has been characterized or 
remediated in accordance with current applicable state or federal regulations, and the available 
data indicate that contaminants pose an acceptable level of risk under current and projected 
future land use." (NMED March 1998). 

4.2 Description and Operational History 

4.2.1 Site Description 

SWMU 17 is located near the southeastern corner of Kirtland Air Force Base (KAFB), within the 
tract bounded by Magazine Road, Isleta Road, and University Ranch Road in the South 
Thunder Range (Figure 4.2.1-1). Eight inactive scrap yards comprise SWMU 17: 17A,17B, 
17C, 17D, 17E, 17F, 17G, and 17H. 

SWMU 17 lies on the western margin of the Sandia Fault Zone at a mean elevation of 
5,415 feet above sea level. The site is underlain by alluvial fan and piedmont colluvium that 
overlies Santa Fe Group strata. The Santa Fe deposits beneath SWMU 17 are estimated to be 
approximately 3,000 feet thick. The 1994 Site-Wide Hydrogeologic Characterization Project 
(SWHCP) Annual Report (SNUNM March 1995) presents detailed descriptions of the regional 
geology. 

SWHCP soil surveys and surficial mapping provide general soil characteristics for the area 
around SWMU 17. The dominant soil groups in the area include the Tome very fine, sandy 
loam and the Tijeras gravelly, fine, sandy loam. The Tijeras gravelly, fine, sandy loam underlies 
the site. The estimated recharge rate for soils immediately north of SWMU 17 range between 
0.002 and 0.071 centimeter (cm) per year (yr), which yields downward seepage velocities 
ranging between 0.03 and 11.8 cm/yr (SNUNM October 1995). 

No perennial surface-water bodies are present in the vicinity of SWMU 17. All of the SWMU 17 
subsites lie within a small unnamed drainage system that crosses the South Thunder Range 
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and flows westward toward the Rio Grande. This unnamed drainage system is an internal 
drainage basin with no direct flow to the Rio Grande. 

SWMU 17 lies in the HR-2 geohydrologic region described in the 1994 SWHCP Annual Report 
(SNUNM March 1995). This region is a transitional geohydrologic zone between the HR-1 zone 
to the west and the HR-3 zone to the east. It is comprised of a northeast/southwest-trending 
fault complex that includes segments of the Sandia, Tijeras, and Hubbell Springs faults. It has 
been determined that the uppermost interval of groundwater saturation in HR-2 is unconfined to 
semiconfined aquifers in the alluvial facies of the Santa Fe Group and piedmont alluvium and 
semiconfined to confined aquifers in the local bedrock units. The nearest groundwater 
monitoring wells, TRE-1 and TRE-2, are located approximately 0.5 mile southeast of the site. 

Based upon these wells, depth to groundwater is approximately 167 feet below ground surface 
(bgs) (SNUNM March 1997). Local groundwater flow is to the west/northwest (SNUNM March 
1997). The nearest production well, KAFB-4, is located approximately 5.5 miles to the 
northwest of the site. 

For a detailed discussion regarding the local setting at SWMU 17, refer to the "RCRA [Resource 
Conservation and Recovery Act] Facility Investigation Work Plan for OU [Operable Unit] 1335, 
Southwest Test Area" (SNUNM March 1996). 

4.2.2 Operational History 

The eight scrap yards that comprise SWMU 17 date back to the early 1960s with the 
development of the shock tubes in the South Thunder Range (Wrightson March 1994). Much of 
the scrap material is associated with the operations and/or dismantlement of the former shock 
tubes at SWMU 89. However, based upon confirmatory sampling at SWMU 89, no potential 
COCs are associated with shock tube structures or components (SNUNM August 1997). After 
being active for a period of 20 to 25 years, most of the scrap yards were cleaned up in 1989 and 
1990 for a U.S. Department of Energy (DOE) "Tiger Team" audit (Wrightson March 1994, April 
1996a). During this cleanup, one former site employee stated that either SNUNM Industrial 
Hygiene (IH) personnel or SNUNM Health Physics (HP) personnel authorized the removal of 
every load of scrap from the site. After being approved for removal, all scrap was disposed of in 
an off-site commercial landfill (Wrightson April 1996a). Figure 4.2.2-1 presents the locations of 
the eight scrap yards. 

4.2.2.1 SWMU 17A 

SWMU 17A was a scrap yard that covered an area of approximately 0.5 acre. The site 
contained debris such as sawdust, dirt, wood, and some concrete (Wrightson April 1996b) from 
the catch pit at the west end of the Large Shock Tube (SWMU 89C) and from tests conducted at 
the Lead Firing Site (SWMU 91). No photograph is available that shows the scrap and debris 
formerly stored at the site. In 1989, a contractor moved the debris in the SWMU 17 A scrap yard 
off site to the KAFB landfill. IH and HP personnel reportedly inspected the debris for hazardous 
materials and radiological materials, respectively, before it was released for off-site disposal. All 
scrap was sent to the KAFB landfill (Wrightson April 1996a). Currently no scrap or debris 
remains at the site. The site may contain potential COCs that include depleted uranium (DU) 
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and metals associated with the scrap metal stored at the site and debris from the Lead Firing 
Site (SWMU 91). 

4.2.2.2 SWMU 178 

SWMU 17B covers an area of approximately 2 acres and lies predominantly within the 
boundaries of SWMU 91, Lead Firing Site (Figure 4.2.2-1). SWMU 17B was used as a DU 
dispersion test site as well as a small scrap yard. The dispersion tests conducted at the site 
were precursors and similar in nature to the Equus Red test (SWMU 191). The tests 
consisted of suspending a DU shell with an explosive core between two telephone poles and 
detonating the shell. The resultant dispersion cloud was monitored by instruments attached to 
an airplane. The number and size of the charges used in the tests is not known; however, 
because of the similar nature of these tests to the Equus Red test, it is assumed that similar 
quantities of explosives and DU were used (Wrightson April 1996b). The Equus Red test used 
about 104 pounds of plastic-bonded explosive and 9.5 kilograms (kg) of DU. It is unlikely that 
residual high explosives (HE) remain after the dispersion tests because the tests were high­
order, meaning that all of the explosive was consumed in the explosion. The U.S. 
Environmental Protection Agency (EPA) and the U.S. Department of Defense (000) at the 
Dugway Proving Grounds (000 January 1992) demonstrated that high-order explosives (under 
2,000 pounds) yield combustion by-products and HE well below acceptable risk levels for 
residential land-use scenarios (worst case). Analytical results from surface soil samples 
collected at SNUNM SWMUs 89 and 191, where similar tests were conducted, showed no 
presence of HE (SNUNM August 1997, SNUNM January 1997). Residual DU associated with 
the dispersion tests is a potential COC at the site. 

Scrap material in the SWMU 17B scrap yard consisted of empty sona tubes (cardboard tubes 
used to hold HE and inert gases), cardboard boxes, plywood tables, pallets, dirt, and concrete 
debris (Figure 4.2.2-2). The scrap reportedly came from the Lead Firing Site (SWMU 91) and 
the Shock Tube Area (SWMU 89). In 1989, a contractor moved approximately 20 to 40 
truckloads of dirt and concrete debris from the SWMU 17B scrap yard off site to the KAFB 
landfill (Wrightson April 1996a). IH and HP personnel inspected the debris for hazardous 
materials and radiological materials, respectively, before it was released for off-site disposal. 
Metals associated with scrap metal stored at the sites and specifically lead, which may have 
originated from the Lead Firing Site (SWMU 91), may be potential COCs at SWMU 17B. 

4.2.2.3 SWMU 17C 

SWMU 17C is a storage yard that covers an area of approximately 8 acres and is located 
0.5 mile east of the Shock Tube Area (SWMU 89), east of Building 9965 and south of 
Building 9967 (refer to Figure 4.2.2-1). The majority of the material stored at the site came from 
outside sources and included nonradioactive scrap metal from the Clinch River Breeder Reactor 
in Oak Ridge, Tennessee, steel deck plating from a mothballed battleship, and a number of 
airplane wing tanks (Figure 4.2.2-3) (Wrightson April 1996b). Other scrap materials present at 
the site included metal, cardboard boxes, plywood tables, wood pallets, dirt, and concrete 
blocks and debris (Figures 4.2.2-3 and 4.2.2-4). Two 55-gallon drums labeled contaminated 
liquids were stored on a wood pallet at the site (Figure 4.2.2-4). The drums have been removed 
from the site. Nothing is known of the contents of the two drums or of their disposition. Thirty 
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Figure 4.2.2-2. SWMU 17B Scrap Yard. 
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Figure 4.2.2-3. 

Figure 4.2.2-4. 

SWMU 17C Scrap Yard. 

SWMU 17C Scrap Yard Showing Drums Labeled 
"Contaminated Liquids." 

4-13 





gallons of motor oil were stored at the site, but the precise location where it was stored is not 
known. Nothing is known of the disposition of the motor oil. No release is known to have 
occurred (Wrightson April 1996b). Fluorescent tubes were stored at the site before being 
disposed of in the KAFB landfill ([Author Unknown] April 1993). The precise location of the 
storage of the tubes at the site is not known. 

The majority of the material stored at the site was removed in 1989 and sent off site for disposal 
in the KAFB landfill (Wrightson April 1996a). IH and HP personnel inspected the material for 
hazardous materials and radioactive materials, respectively, before it was released for off-site 
disposal. Material remaining at the site includes some large pieces of scrap metal, a number of 
wood pallets, steel pipe, three open-ended corrugated metal cylinders, scrap shock tube 
components, a cable spool with one-inch steel cable, battleship anchor chains, two large 
concrete blocks (one open-sided), and a very large metal beam. SWMU 17G potential GOGs 
may include metals associated with the scrap metal stored at the site, mercury associated with 
the fluorescent bulbs, and volatile organic compounds (VOC) from potential releases from the 
two drums labeled contaminated liquids and the 30-gallons of motor oil. 

4.2.2.4 SWMU 17D 

SWMU 17D was a small scrap yard (approximately 1/3 acre) located just east of the Beryllium 
Firing Site (SWMU 90) and the Sabotage Test Area (SWMU 193) (refer to Figure 4.2.2-1). The 
site contained debris from explosives penetration studies that were conducted at the Sabotage 
Test Area. The penetration studies were conducted to determine how effective different types 
of attacks might be on storage structures similar to those used to store nuclear weapons 
(Wrightson April 1996b). Scrap metal, wooden structures, ductwork, and concrete debris were 
stored at the site (Figure 4.2.2-5). In 1989, all debris and scrap were sent off site for disposal in 
the KAFB landfill after being screened by IH and HP personnel (Martz June 1985, Wrightson 
April 1996b). Currently nothing remains at the site. SWMU 17D potential GOGs may include 
DU associated with debris from the penetration studies and metals associated with the scrap 
metal stored at the site. 

4.2.2.5 SWMUs 17E and 17F 

SWMUs 17E and 17F (two small scrap yards that occupy 2,500 square feet and 960 square 
feet, respectively) are located approximately 300 feet south of the Large Shock Tube 
(SWMU 89C) and approximately 100 feet east of the General Purpose Heat Source Test Area 
(SWMU 194) (refer to Figure 4.2.2-1). The scrap stored at the two sites reportedly came from 
the Shock Tube Area (SWMU 89) (Wrightson March 1994, April 1996b). Scrap at the sites 
included metal, cardboard boxes, wood pallets, wood structures, plywood, metal pipe, and 
concrete blocks and debris (Figures 4.2.2-6 and 4.2.2-7). Some wood scrap and concrete 
debris remain at this site. SWMU 17E and 17F potential COCs may include metals. 

4.2.2.6 SWMU 17G 

SWMU 17G covers an area of approximately 213 acre and is located northwest of the Beryllium 
Firing Site (SWMU 90). It is the remnants of a 2-foot-diameter by 200-foot-long shock tube 
(Wrightson April 1996b). Scrap remaining at the site includes metal, disassembled sections of 
the 2-foot-diameter shock tube (one remnant section is approximately 50 feet long), and 
concrete debris (Figure 4.2.2-8). SWMU 17G potential COCs may include metals. 
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Figure 4.2.2-5. SWMU 170 Scrap Yard. 

Figure 4.2.2-6. SWMU 17E Scrap Yard. 
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4.2.2.7 SWMU 17H 

SWMU 17H, a scrap yard located north of the Large Shock Tube (SWMU 89C) and 
Building 9965, covers an area of approximately 2 acres. According to sources, the scrap at the 
site came from Shock Tube tests (SWMU 89) and possibly from Lead Firing Site tests 
(SWMU 91) (Wrightson April 1996b, March 1994). No photograph is available showing the 
scrap previously stored at the site. Some documentation suggested that hazardous materials 
may have been stored at the site. Currently no scrap or debris remains at the site. SWMU 17H 
potential COCs may include metals associated with the scrap metal stored at the site, mercury 
associated with the fluorescent bulbs, and VOCs. 

The potential COCs listed above for each SWMU 17 subunit were identified based upon 
historical and process knowledge, the types of tests that were performed at each of the 
subunits, if any, and the scrap and/or debris that was either known or reported to have been 
stored at each of the subunits. Because the majority of the scrap stored was metal, the 
potential COC list included the Resource Conservation and Recovery Act (RCRA) metals, 
beryllium, and nickel. Because the potential exists for radionuclides other than DU to have been 
released, gamma spectroscopy analysis was performed to identify additional radionuclides. 

4.3 Land Use 

4.3.1 Current 

SWMU 17 consists of eight inactive scrap yards located on land owned by the U.S. Air Force 
and permitted to the DOE and SNUNM (Figure 4.3.1 -1). The site has no containment or 
treatment facilities. Background information indicates that no hazardous materials were 
knowingly stored at any of the sites. Access to the site is limited through a locked gate at the 
entrance to South Thunder Range. 

4.3.2 Future/Proposed 

4.4 Investigatory Activities 

4.4.1 Summary 

SWMU 17 was initially investigated under the DOE Comprehensive Environmental Assessment 
and Response Program (CEARP) in the mid 1980s and included nonsampling data collection 
and a site inspection (Investigation #1). Beginning in 1993, preliminary investigations were 

AU5-98mPISNL:A4300-4.DOC 
4-21 301462.185.05061251983:41 PM 



THIS PAGE INTENTIONALLY LEFT BLANK 

AU5-98IWPISNL:R4300-4.DOC 
4-22 301462.185.0506125/98 3:<41 PM 



Mlplcl_81!10381 04/23/88 6NL 016 O"Q. ee04 IiiMorr!'owr\880381 .. mI 
413000 

413000 

Legend 
KAFB Boundary 

... SWMU Ie •• then one acre 

USAF Ro,mittlld tD DOElSNL 

OU1336 SWMU Sito. 

USAF Varioue Structure. Wlthln this Araa 
Ronnlttlld to DOElSNlJTSD/CTA Support 
Agreement Betw.en USAF and DOE 
fo, Veriou. Feollltl •• 

Rood. 

4-2 3 

418600 

418600 420000 

Figure 4.3.1-1 
Current Land Use 

forSWMU 17 

o ... 
bID In Me ..... 

Sandia National Laboratoria8, New Mexico 
Environmental Geo ra hlc Information S stem 





conducted that included unexploded ordnance (UXO)/HE and radiological surveys, a voluntary 
corrective measure (VCM), post-VCM sampling, and confirmatory sampling (Investigation #2). 

4.4.2 

4.4.2.1 

Investigation #1: DOE Comprehensive Environmental Assessment and 
Response Program 

Nonsampling Data Collection 

The DOE CEARP Phase I report (DOE September 1987) and the RCRA Facility Assessment 
report (EPA April 1987) first identified SWMU 17 as a potential release site and listed the site as 
"four scrap yards/open dumps in the Thunder Range Area for storing excess equipment and 
disposing of waste material." The CEARP report described a scrap yard "located east of 
Building 9967" that contained several old 55-gallon drums labeled contaminated liquids, large 
insulated metallic pipes and vessels, various electrical transmission components, fluorescent 
light bulbs, surplus materials and equipment, and general scrap materials. The CEARP report 
noted that a scrap yard located "west of Pickax and north of the shock tubes" contained excess 
equipment, demolished vehicles, and fluorescent light bulbs scattered around on the ground 
and that a scrap yard "south of the shock tubes" contained scrap equipment, large pieces of 
shrapnel (possibly including lead, beryllium, and DU), and general trash. In addition the CEARP 
report identified "some old eqUipment and several old storage tanks (covered with asbestos 
insulation) stored on the south part of Thunder Range. In addition, there are two pits. .. one 
with concrete and a pipe structure, the other with a corrugated metal liner. Use of these pits is 
unknown." 

4.4.2.2 Sampling Data Collection 

No samples were collected during the CEARP. 

4.4.2.3 Data Gaps 

No data were available to confirm whether hazardous materials or wastes were stored or 
released to the surrounding environment. 

4.4.2.4 Results and Conclusions 

The Comprehensive Environmental Response, Compensation, and Liability Act findings were 
positive for Federal Facility Site Discovery and Identification Findings, Preliminary Assessment, 
and Preliminary Site Inspection. The EPA Hazard Ranking migration mode score was 5.B. The 
site was recommended for further investigation. 
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4.4.3 

4.4.3.1 

Investigation #2: SNUNM Environmental Restoration Preliminary 
Investigations 

Nonsampling Data Collection 

4.4.3.1.1 Background Review 

A background review was conducted to collect available and relevant information. Background 
information sources included interviews with SNUNM staff and contractors familiar with site 
operational history and existing historical site records and reports. The study was completely 
documented and has provided traceable references that sustain the integrity of this proposal. 
The following lists these information sources that were used to assist in the evaluation of 
SWMU 17: 

• Photographs and field notes from site inspections conducted by SNUNM 
Environmental Restoration (ER) Project staff (Gaither January 1992, Gaither April 
1993, Martz June 1985, Bohannon November 1985, [Author Unknown] April 1993, 
Gaither April 1993, Wrightson March 1994) 

• Four interviews with two facility personnel (current and retired) (Martz November 
1985, Martz September 1985, Wrightson April 1996a, Wrightson April 1996b). 

4.4.3.1.2 UXOIHE Survey 

In November 1993, KAFB Explosive Ordnance Disposal personnel conducted a visual surface 
survey for UXO/HE on the ground surface of SWMU 17. No UXO/HE or ordnance debris was 
identified at or in the vicinity of any of the eight scrap yards that comprise SWMU 17 (SNUNM 
September 1994). 

4.4.3.1.3 Radiological Survey(s) 

In January 1994, RUST Geotech specifically conducted surface radiological surveys at 
SWMUs 17 A, 17B, and 170 because of historical operations that indicated DU as a potential 
COC {RUST Geotech Inc. December 1994}. The surveys covered a total of 2.8 acres of flat 
alluvial terrain. A gamma scan survey was performed on 10-foot centers (over 70-percent 
coverage) over the surface of the three sites. No areas of gamma activity greater than 
30 percent above natural background levels were detected at SWMUs 17A or 170. Five point 
source and two area source anomalies of gamma activity 30 percent or greater than natural 
background levels were identified at SWMU 17B. Natural background gamma exposure rates 
ranged from 10 to 13 microroentgens (~R) Ihour (hr) . Figure 4.4.3-1 shows SWMU 17B, the 
radiological survey boundaries, and the anomalies identified during the Phase 1 survey. The 
five soil point source anomalies ranged from 16 to 39 ~Rlhr and two soil area source anomalies 
ranged in activity from 13 to 31 ~Rlhr. The point source anomalies had an average diameter of 
2 feet based upon instrument response. The two soil area source anomalies each contained 
multiple hot spots. 
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4.4.3.1.4 Cultural-Resources Survey 

A cultural-resources survey of SWMU 17 was conducted in 1994 in support of the Environmental 
Assessment of the ER Project at SNUNM (DOE March 1996). No cultural resources were 
identified at or in the vicinity of any of the eight scrap yards that comprise SWMU 17 (Hoagland 
and Delio-Russo February 1995). 

4.4.3.1.5 Sensitive-Species Survey 

A sensitive-species survey was conducted at SWMU 17 during the spring and summer of 1992 
and 1993 (Sullivan and Knight May 1994). Tracts of SWMU 17 in the eastern half of the South 
Thunder Range that are placed in the Sensitivity Zone 3 habitat indicate that no sensitive 
species were found in this area, although suitable habitat exists. Western tracts of SWMU 17 
that are within the Sensitivity Zone 2 habitat indicate that scattered gramma grass cacti occur in 
the area. Nevertheless the past disturbance of these sites make the occurrence of this species 
within the boundaries of SWMU 17 highly unlikely (IT February 1995). 

4.4.3.2 Sampling Data Collection 

4.4.3.2. 1 Voluntary Corrective Measure Activities 

VCM activities were conducted at SWMU 178 during February and August 1995. The five point 
source anomalies were removed in February 1995. Prior to remediation of the two area source 
anomalies, SWMUs 17A, 178, and 170 were resurveyed on 6-foot centers (over 100-percent 
coverage). No elevated gamma activity above natural background levels were identified at 
SWMUs 17A or 170. Six new point source anomalies were identified at SWMU 178 during the 
resurveying (Figure 4.4.3-2). The two area sources identified at SWMU 178 during the initial 
survey and the six new point source anomalies identified at SWMU 178 during the resurveying 
activities were remediated in August 1995 (SNUNM September 1997). Twenty-three drums of 
radiologically contaminated soils and one drum of radiological fragments were removed from the 
site. 

Postcleanup (Verification) Sample Results 

After the removal of the point sources and area sources from SWMU 178 during VCM activities, 
six postcleanup (verification) surface soil samples, including one duplicate, were collected from 
point and area source locations. Four samples were collected from point source locations 
(17BE1SS, 178E1 SO, 17BE2SS, and 17BE10SS) and two samples were collected from soil 
source areas (178E3SS and 17BE5SS). Samples of soils from the highest activity point 
sources were collected from the immediate location where the fragment was identified. For soil 
source areas, soil samples were collected from locations exhibiting the highest residual gamma 
radiation readings for each source area. Figure 4.4.3-2 shows the six soil sample locations. 
Gamma spectroscopy analysis was performed on the soil samples to verity that the residual 
radionuclide activities met risk-based action levels. The radiological CDC at SWMU 17B 
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was DU from the dispersion tests conducted at the site. Table 4.4.3-1 shows the maximum 
residual radionuclide levels for SWMU 17B soils. 

Table 4.4.3-1 
Maximum Residual Radionuclide Levels for SWMU 17B Soils· 

Radionuclide 
Uranium-238 
Uranium-235 
Uranium-234 

·SNUNM September 1997. 
bDinwiddie September 24, 1997. 

Maximum Activity (pCilg) Background Activj!yJ.QCiLgL 
19.1 1.4 
0.26' 0.16 
2.4' 1.6 

'Maximum activity calculated for Uranium-235 = Uranium-238173; maximum activity calculated 
for Uranium-234 = Uranium-238/8 (Brown January 1998). 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid waste management unit. 

4.4.3.2.2 Confirmatory Sampling 

SNUNM conducted confirmatory soil sampling in August 1995 to determine whether potential 
COCs were present at levels exceeding background levels at the site. The confirmatory soil 
sampling program was performed in accordance with the rationale and procedures described in 
the "Sampling and Analysis Plan for SWMU 17" (SNUNM July 1995). 

Surface soil samples were collected from SWMU 17 at 85 locations. SNUNM chain-of-custody 
and sample documentation procedures were followed for all samples collected. Of the 85 
samples collected, 100 percent were analyzed on site for gamma-emitting radio nuclides and 
metals. In addition, 50 samples from SWMUs 17C and 17H were analyzed on site for VOCs. 
SNUNM Department 7713, Radiation Protection Sample Diagnostics Laboratory (RPSD), 
analyzed the samples on site for radionuclides using gamma spectroscopy; and SNUNM 
Department 6133, ER Chemistry Laboratory, analyzed the samples on site for Target Analyte 
List (TAL) metals (using EPA Method 601017000 modified) and for VOCs (using EPA Method 
8240). Twenty percent of the samples collected were analyzed by an off-site laboratory for TAL 
metals and VOCs. Lockheed Analytical Services (LAS) of Las Vegas, Nevada, analyzed the 
samples for metals (using EPA Method 601017000) and for VOCs (using EPA Methods 
8240/8260). This NFA proposal discusses the eight RCRA metals plus nickel. 

Selection of the chemical and radiological analyses performed on individual confirmatory 
samples was based upon historical and process knowledge; the types of tests that were 
performed at each of the sites, if any; and the scrap and/or debris that was either known or 
reported to have been stored at each of the sites. TAL metals analysis was selected because 
the majority of the material stored at the eight scrap yards was metal. Analysis for VOCs was 
performed on samples collected from SWMUs 17C and 17H because documentation suggested 
that hazardous materials may have been stored there. Gamma spectroscopy was performed on 
all soil samples collected from the eight sites. 
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No HE analyses were performed on any of the samples. SNUNM operating procedures 
involving the handling of HE suggest that the release of any HE to the environment is unlikely 
and that any residual HE remaining after the shock tube tests is unlikely because the tests were 
high order. The EPA and the 000 at the Dugway Proving Grounds demonstrated that in the 
worst case, high-order explosives (under 2,000 pounds) yield combustion by-products and HE 
well below acceptable risk levels for residential land-use scenarios (000 January 1992). 
Additionally, analytical results from surface soil samples collected at SNUNM ER sites where 
the scrap originated and where similar tests were conducted showed no presence of HE 
(SNUNM August 1997, SNUNM January 1997). 

Because most of the scrap at each of the eight sites had been removed several years before 
confirmatory surface soil sampling was performed, locations for confirmatory sampling were 
selected based upon the following factors: 

• Topographic features. Samples were collected in low-lying areas such as surface 
drainages, depressions where surface runoff may have concentrated contaminated 
soils, areas devoid of vegetation, and disturbed soils where materials may have been 
stored. 

• Interviews with personnel familiar with each of the sites combined with photographic 
evidence. At those sites where all scrap had been removed and disposed of off Site, 
samples were collected from approximate locations where the scrap was stored. 

4.4.3.3 Data Gaps 

Information gathered through process knowledge, review of historical site files, and personal 
interviews aided in identifying the most likely COCs at SWMU 17 and in the selection of the 
types of analyses performed on soil samples. Although the history of past releases at the site is 
incomplete, analytical data from VCM verification sampling, confirmatory sampling, and 
radiological screening are sufficient to determine whether significant releases of COCs occurred 
at the site. 

4.4.3.4 Results and Conclusions 

In August 1995, representative surface soil samples were collected from 85 locations at the 
eight scrap yards that comprise SWMU 17. Tables 4.4.3-2, 4.4.3-3, and 4.4.3-4 summarize 
the metals, gamma spectroscopy, and VOC analytical results, respectively, for all of the 
confirmatory surface soil samples. An example soil sample identification (10) contained in the 
ER Sample 10 is 17A-GR-001-D-SS-02. This 10 refers to SWMU Subunit 17A, grab sample 
type GR, sample location 001, sample depth beginning at o feet (surface), soil sample media 
SS, fraction 02. Complete results of gamma spectroscopy and volatile organic analyses are 
contained in Annexes 4-A and 4-B, respectively. This section briefly describes those results. 

The minimum detection limits (MOL) for all on-site analyses of metals exceeded the background 
concentration limits for arsenic, cadmium, selenium, and silver. The off-site laboratory provided 
a lower MOL for metals analyses of split samples; however, the MOL for cadmium, selenium, 
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Table 4.4.3-2 
Summary of SWMU 17 Confirmatory Surface Soil Samples Metals Analytical Results, August 1995 

~ , 
W 
01 

l!l 

~ 
'" !" 
g 

~ 

EA 
Sile 

17 ... 

17B 

17C 

Aecord 

Number
b 

S09499 

S09499 

S09499 

509499 

S09499 

04212 

509499 

509499 

S09499 

S09499 

509499 

S09499 

04212 

S09500 

S09S00 

509500 

509500 

509500 

04212 

01582 

01582 

01582 

01582 

01582 

01582 

04268 

01582 

Sarnole ... Mbules 

EA Sample 10 

(Figure 4.4 .3·3) 

17 ... ·GA·001 ·0·SS·02 

17 ... ·GA-Q02·0·SS-()2 

17 ... ·GA·003-()·SS-()2 

17"'-GA·004-()·SS'{)2 

17 ... ·GA-QOS-()·SS-()2 

17"'-GA·OOS-()·SS'{)2' 

17 ... ·GA·Q06-()·SS.{)2 

17"'-GA-007-()·SS-()2 

17 ... ·GA·0Q8-()·SS.{)2 

17 ... ·GA-009-()·SS-()2 

17"'-GA·Ol0-0 ·SS-()2 

17 ... ·GA·Ol0-()·SSO-03 

17 ... ·GA·Ol0.{)·SS-()2' 

(Figure 4 .4.3-4) 

17B-GA·001 -0 ·SS-()2 

17B·GA·Q02-()-SS-()2 

17B·GA·003'{)·SS-()2 

17B·GA·004-()·SS'{)2 

17B-GA·OOS-()·SS-()2 

17B·GA-Q05-()·SS-()2' 

(Figure 4 .4.3·5) 

17C·GA-001-()'SS-()2 

17C·GA-Q02-()·SS·02 

17C-GA-Q03·0·SS·02 

17C·GA·004-0·SS·02 

17C·GA'()()S·O·SS·02 

17C-GA'005-Q-SSO-()3 

17C·GA-OOS-().0 ·SSO' 

17C-GA-()()6·0·SS·02 

'" Aeler to footnotes at end of lable. ,. 

Sample 
Depth 

(Ii) Arsenic Barium Beryllium 

()..{).S NO (50)' 89 NO(O.II) 

()..{).S NO (SO) 110 NO(O.II) 

()..{).S NO (50) 79 NO (0.11) 

()..{).S NO (SO) 130 NO(O.II) 

()..{) .S NO (SO) 98 NO (0.11) 

()..{).S 2.9 110 NO (1.1) 

()..{) .S NO (SO) 140 NO(O.II) 

()..{).S NO (SO) ISO NO (0.11) 

()..{) .S NO (SO) 170 NO (0.11) 

()..{).S NO (SO) 140 NO(O.II) 

()..{) .S NO (SO) 140 NO(O.II) 

()..{) .5 NO (SO) 110 NO(O.II) 

()..{).S 5.0 180 NO (1.1) 

0-0.5 NO (SO) 100 NO(O.II) 

0-0.5 NO (50) 120 NO(O.II) 

0-0.5 NO (SO) 130 NO(O.II) 

0-0.5 NO (SO) 220 NO(O.ll) 

0-0.5 NO (SO) 130 NO(O.II) 

0-0.5 3.3 160 NO(I .I) 

0-0.5 NO (SO) 63 NO(O.II) 

0-0.5 NO (50) 55 NO(O.II) 

0-0.5 NO (50) 65 NO(O.II) 

0-0.5 NO (50) 48 NO(O.II) 

0-0.5 NO (50) 83 NO(O.ll) 

O-O.S NO (50) 18 NO(O.II) 

()..{).5 3.8 99 NO(I .0) 

()..{).S NO (50) 12 NO (0.1 1) 

Melals (EPA Method 60 t 017000)' (malka) 

Cadmium Chromium Lead Mercury Nickel 

NO (10) NO(10) NO (10) NO (0.06) NO (4 .0) 

NO (10) NO (10) NO (10) NO (0.06) NO (4.0) 

NO (10) NO (10) NO(10) NO (0.06) NO (4.0) 

NO (10) NO (10) NO (10) NO (0.06) NO (4.0) 

NO (10) NO(10) NO (10) NO (0.06) NO (4.0) 

NO (1.1) 10 23 NO (0.11) N" 11 

NO(10) NO (10) NO (10) NO (0.06) NO (4 .0) 

NO(10) NO (10) NO (10) NO (0.06) NO (4 .0) 

NO (10) NO(10) NO(10) NO (0.06) NO (4 .0) 

NO (10) NO (10) NO (10) NO (0.06) NO (4.0) 

NO (10) NO(1 0) 26 J (38) NO (0.06) NO (4 .0) 

NO (10) NO (10) NO (10) NO (0.06) NO (4.0) 

NO (1.1) 18 15 NO (0.11) N" 16 

NO (10) NO (10) NO (10) J (38) NO (0.06) NO (4.0) 

NO (10) NO (10) 12 J (38) NO (0.06) NO (4.0) 

NO (10) NO(10) 10 J (38) NO (0.06) NO (4.0) 

NO(10) NO (10) 270 NO (0.06) NO (4.0) 

NO (10) NO (10) NO (10) 0_07 J (0.24) NO (4.0) 

NO (1.1) 16 17 NO(O.I I) N" 14 

NO (10) NO (10) NO (10) NO (0.06) NO (4 .0) 

NO (10) NO (10) NO (10) NO (0.06) NO (4.0) 

NO (10) NO (10) NO (10) NO (0.06) NO (4 .0) 

NO (10) NO (10) NO(10) NO (0.06) NO (4.0) 

NO(IO) NO (10) NO (10) NO (0.06) NO (4 .0) 

NO(10) NO (10) NO (10) NO (0.06) NO (4.0) 

NO (1 .0) 11 7.2 NO (0.10) 10 

NO(10) NO (10) NO(10) NO (0.06) NO (4.0) 

Selenium Silver 

NO (SO) NO(10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (1.1) NO (2.2) 

NO (50) NO (10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (SO) NO(10) 

NO (SO) NO (10) 

NO (SO) NO(IO) 

NO (1.1) NO (2.2) 

NO (SO) NO(10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (SO) NO (10) 

NO (1.1) NO (2.2) 

NO (SO) NO (10) 

NO (SO) NO(10) 

NO (SO) , NO(10) 

NO (SO) NO (10) 

NO (SO) NO(10) 

NO (SO) NO(10) 

NO (1.0) NO (2.1) 

NO (50) NO(10) 



Table 4.4.3-2 (Continued) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Metals Analytical Results, August 1995 

Samele Anrlbule. Melal. (EPA Melhod 6010170001' (lIl!VI<al 

Record 
Sample 

ER Oeplh 
Sile Number

b 
ER SamolelO Ifil Arsenic Barlum Barvllium Cadmium Chromium Lead M.rc~ Nickel Selenium Silver 

17C 01582 17C·GR·007 ·0·SS-02 ()-{).S NO (50) 66 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C·GR·008·0·SS-02 ()-{).S NO (SO) 69 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (50) NO (10) 

01582 17C·GR-009·0·SS·02 ()-{).S NO (SO) 88 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C·GR·OIO·0·SS-02 ()-{).S NO (50) 86 NO (0.11) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

04268 17C·GR·OIO-0.0-SSO" ()-{).S 3.7 82 NO(I .I) NO (1.1) 9.4 8.2 NO (0.10) NO (8.5) NO (1.0) NO (2.1) 

01582 17C-GR-OII -O-SS-02 ()-{).S NO (SO) 99 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR-012-0-SS-02 ()-{) .S NO (50) 100 NO(O.II) NO (10) NO(IO) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR·013-0·SS·02 ()-{) .S NO (50) 80 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR-0 14·0-SS-02 ()-{).S NO (SO) 69 NO(O.II) NO (10) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR·015-0·SS-02 ()-{).S NO (SO) 63 NO(O.II) NO (10) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR-OIS-O-SSO-03 ()-{).S NO (SO) 95 NO (0.11) NO (10) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO (10) 

04268 17C-GR-OIS,0.0·SSO" ()-{).S 16. S 100 NO(I .I ) NO (1.1) 17 II NO (0.10) 17 NO (1.0) NO (2.3) 

01582 17C·GR·016·0·SS·02 ()-{) .S NO (SO) 82 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR-017-0·SS·02 ()-{) .S NO (50) 76 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR-018-0·SS-02 ()-{) .S NO (SO) 49 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR-O 19-0·SS-02 ()-{).S NO (SO) 50 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C-GR·020-0-SS-02 ()-{) .S NO (SO) 61 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

04268 17C-GR-020-0.0-SSO" ()-{) .S 7.9 96 NO (1 .1) NO (1.1) 17 12 NO (0.10) IS NO (1.0) NO (2.2) 

01582 17C-GR-02I-O-SS-02 ()-{).S NO (SO) 110 NO (0.11) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

0 1582 17C-GR-022-O-SS-02 ()-{).S NO (50) 91 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C·GR-023-0·SS·02 ()-{).S NO (50) 70 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (50) NO (10) 

01582 17C·GR-024·0·SS·02 ()-{).S NO (50) 62 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (50) NO (10) 

01582 17C·GR-02S-0·SS·02 ()-{).S NO (50) lID NO (0.11) NO (10) NO (10) NO (10) NO (0.06) NO (4 .0) NO (SO) NO (10) 

01582 17C·GR-02S·()'SSO·03 ()-{).S NO (SO) 120 NO (0.11) NO(IO) NO (10) NO (10) NO (0.06) NO (4 .0) NO (SO) NO (10) 

04268 17C-GR·02S-O.0·SSO" ()-{).S 3.S 140 NO (1.1) NO (1.1) 10 6.6 NO (0.10) 12 NO (1 .0) .NO(2.1) 

01582 17C-GR-026-0-SS-02 ()-{).S NO (SO) 68 NO (0.11) NO (10) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO (10) 

01582 17C·GR-027 -O-SS-02 ()-{).S NO (SO) 89 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4 .0) NO (SO) NO (10) 

01582 17C·GR-02S·0-SS·02 ()-{).S NO (SO) 51 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (50) NO (10) 

01582 17C-GR-029·0-SS·02 ()-{).S NO (SO) 75 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4 .0) NO (SO) NO(IO) 

17C 01582 17C·GR·030-O·SS·02 ()-{).S NO (50) 59 NO(O.II) NO(IO) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO(IO) 

04268 17C·GR-03Q.O.O-SSO" ()-{) .S 3.1 130 NO (1.0) NO (1.0) 8.4 6.5 NO (0.10) 8.6 NO (1.0) NO (2.1) 

(Figure 4.4.3-6) 

170 508959 170-GR-001-O-SS·02 ()-{) .S NO (SO) 70 NO (0.11) NO (10) NO (10) NO (10) 0.12 J (0.24) NO (4.0) NO (SO) NO(IO) 

508959 170·GR·002-O-SS·02 ()-{).S NO (50) 110 NO(O.II) NO(lO) NO (10) NO (10) NO (0.06) NO (4 .0) NO (SO) NO (10) 

S08959 170·GR-003·0·SS·02 ()-{).S NO (SO) 160 NO(O.I I) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO(IO) 

Refer 10 foolnofe. sf end of lable. 



Table 4.4.3-2 (Continued) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Metals Analytical Results, August 1995 

Sample Attribules Metals (EPA Method 60 HII7000\' (molkol 

Recort! 
Sample 

ER Oeplh 
Sile Number

b 
ER Sample 10 (rt) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Nickel Selenium Silver 

508959 170·GR-004-0·SS-02 0-0.5 NO (50) 64 NO (0.11) NO (to) NO (to) NO (10) NO (0.06) NO (4.0) NO (SO) NO (to) 

S089S9 t70-GR-ooS-0-SS-02 O-O.S NO (SO) 62 NO(O.tl) NO (10) NO(tO) NO (to) NO (0.06) NO (4.0) NO (SO) NO(tO) 

04235 170-GR-ooS-0·SSO-02' O-O.S 3.0 tlO NO(I.O) NO(I.O) t3 II NO (O.tO) N" t2 NO (1.0) NO (2.t) 

0423S 170-GR-005-SSD' 0-0.5 3.1 120 NO (1 .1) NO (I. t) It t t NO (0.11) N" to NO (U) NO (2. t) 

(Figure 4.4.3-7) 

17E S09409 17E-GR-ooI'()-SS'()2 0-0.5 NO (SO) 57 NO(O.lt) NO (10) NO (10) NO (to) NO (0.06) NO (4.0) NO (SO) NO (10) 

509409 17E-GR-002'() -SS'()2 0-0.5 NO (SO) ItO NO(O.tt) NO (10) NO(IO) NO (to) NO (0.06) NO (4.0) NO (SO) NO (to) 

509409 I7E-GR-003-(l-SS'()2 O-O.S NO (SO) 89 NO(O.II) NO (10) NO (10) NO (to) NO (0.06) NO (4.0) NO (SO) NO (to) 

509409 I7E·GR·004-(l-SS-(l2 0-0.5 NO (50) 51 NO(O.II) NO (to) NO (10) NO(IO) NO (0.06) NO (4.0) NO (50) NO (10) 

509409 17E·GR-ooS-(l-SS-02 0-0.5 NO (50) 59 NO(O.II) NO(IO) NO(IO) NO (IC) NO (0.06) NO (4.0) NO (SO) NO (10) 

04212 t 7E-GR-OOS'()-SS'()2' 0-0.5 NO (2.1) 67 NO (1.0) NO (1.0) 12 9.3 NO (0. tl) N' t2 NO (1.0) NO (2.1) 

(Figure 4.4.3·7) 

I7F S09410 17F-GR-OOI,()-SS-(l2 0-0.5 NO (SO) 49 NO (0.11) NO(IO) NO(tO) NO(IO) 0.08 J (0.24) NO (4.0) NO (SO) NO (10) 

S09410 17F-GR-002-(l-SS'()2 0-0.5 NO (50) 86 NO(O.II) NO (10) NO (10) NO(IO) 0.05 J (0.24) NO (4.0) NO (SO) NO (to) -
509410 17F-GA-003,()·SS-(l2 O-O.S NO (SO) 72 NO(O.tt) NO (10) NO(IO NO (to) NO (0.06) NO (4.0) NO (SO) NO(tO) ., -
509410 t 7F-GR.()04,()-SS-(l2 O-O.S NO (SO) lID NO(O.II) NO (to) NO(IO) NO (10) NO (0.06) NO (4.0) NO (SO) NO (to) 

509410 17F-GR-OOS-(l-SS-(l2 0-0.5 NO (SO) SS NO(O.tl) NO(10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (to) o· 

509410 17F-GA-OOS-(l-SSO-(l3 0-0.5 NO (SO) tOO NO (0.11) NO (10) NO(IO NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

04212 I7F-GR-OOS-(l-SS-(l2' 0-0.5 3.6 130 NO(t .l) NO (\.1) 13 19 NO (0.11) N' to NO(I .l) NO (2.2) 

(Figure 4.4.3-6) 

17G 01507 I7G-GR-OOl -0-SS-02 0-0.5 NO (SO) 120 NO(O.II) NO(10) NO (10) NO (to) NO (0.06) NO (4.0) NO (SO) NO (to) 

0lS07 17G-GR-002-0-SS-02 0-0.5 NO (SO) 120 NO (O.tt) NO (to) NO (to) NO (to) NO (0.06) NO (4.0) NO (50) NO (to) 

01507 I7G-GA-003-0-SS-02 0-0.5 NO (SO) t20 NO(O.tl) NO(tO) NO(tO) NO (to) NO (0.06) NO (4.0) NO (SO) NO(tO) 

OtS07 t7G-GR.()04-0-SS-02 0-0.5 NO (SO) 69 NO(O.tt) NO (to) NO (to) NO(IO) NO (0.06) NO (4.0) NO (50) NO (to) 

01S07 t7G-GA-ooS-O-SS-02 O-O.S NO (SO) 67 NO (0.11) NO (to) NO (10) NO(tO) NO (0.06) NO (4.0) NO (SO) NO (to) 

t7G 04235 t 7G-GR-OOS-SSO-(l2' 0-0.5 NO(2.t) 93 NO(I.O) NO (1.0) 7.5 7.0 NO (0.10) N' NO (8.3) NO (1.0) ·NO(2.t) 

(Figure 4.4.3-6) 

17H 0lS09 I7H-GR-ooI-(l-SS-02 0-0.5 NO (SO) 130 NO (O.t t) NO (10) NO (10) NO(tO) NO (0.06) NO (4.0) NO (SO) NO (10) 

OtS09 t7H-GA-002-0-SS-02 0-05 NO (50) ttO NO(O.t l) NO(IO) NO (10) NO (10) NO (0.06) NO (4 .0) NO (SO) NO(tO) 

0lS09 t7H-GA-003-0-SS-02 0-0.5 NO (SO) 90 NO(O.tl) NO (to) NO(IO) NO (10) NO (0.06) NO (4.0) NO (SO) NO (to) 

01509 t7H-GR·004-0-SS-02 0-0.5 NO (SO) 100 NO(O.II) NO (10) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO(tO) 

01509 t 7H-GA-OOS-0-SS-02 0-0.5 NO (SO) tOO NO (O.tl) NO (to) NO (to) NO (10) NO (0.06) NO (4 .0) NO (SO) NO(IO) 

0lS09 t7H-GR-ooS-0-SSO-03 0-0.5 NO (SO) 100 NO(O.tt) NO (to) NO(IO) NO(tO) NO (0.06) NO (4.0) NO (SO) NO(IO) 

04269 t7H-GR-ooS-0-SS-0S' 0-0.5 5.1 140 NO (\.1) NO (\.1) 13 IS NO (0.10) 14 NO (1 .0) NO (2.3) 

01509 17H-GR-OOO-0-SS-02 0-0.5 NO (SO) 140 NO (0.11) NO(IO) NO(IO) NO (10) NO (0.06) NO (4 .0) NO (SO) NO(IO) 

01509 17H-GR-007-0·SS-02 0-0.5 NO (SO) liD NO(O.II) NO(IO) NO (10) NO(IO) NO (0.06) NO (4 .0) NO (SO) NO(IO) 

Refer to footnotes at end of la~e. 



Table 4.4.3-2 (Continued) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Metals Analytical Results, August 1995 

Sample Attribute. Melal. IEPA Melhod 6OIon0001' (mallml 

Record 
Sample 

ER Oepth 
Site Number

b 
EA Sample 10 (ti) Arsenic Barium Be'Ylllum Cadmium Chromium Lead MerculV Nlckal Selenium Sliver 

01509 17H·GR·008-0-SS-02 G-O.S NO (SO) 99 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO(IO) 

01509 17H-GR-009-0-SS-02 G-O.S 57 120 NO (O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01509 17H-GR-OIO-O·S5·02 G-O.5 NO (SO) 100 NO(O.II) NO(IO) NO (10) NO(IO) NO (0.06) NO (4.0) NO (SO) NO (10) 

04269 17H-GA-OIO-0-S5-05" G-O.5 5.0 ISO NO (1.1) NO (1.1) IS 14 NO (0.10) 14 NO (1.0) NO (2.2) 

01509 17H-GR-O I 1-0-55-02 G-O.S NO (SO) 110 NO (0.11) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01509 17H-GR-012-0 -55-02 G-O,5 NO (SO) 130 NO (0, II) NO (10) NO (10) NO (10) NO (0,06) NO (4.0) NO (SO) NO (10) 

0lS09 17H-GR·013-0-55-02 G-O,S NO (SO) 99 NO(O,ll) NO (10) NO(IO) NO(10) NO (0,06) NO (4.0) NO (SO) NO (10) 

01509 17H-GR-014-0-S5-02 G-O,S NO (SO) 110 NO(O.II) NO(IO) NO(IO) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01509 17H-GR·OIS-0·5S-02 G-O.5 NO (SO) 100 NO(O.II) NO (10) NO(IO) NO (10) 0,24 NO (4.0) NO (SO) NO (10) 

0 1509 17H-GR-0 15-0-550-03 G-O.S NO (SO) 96 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4,0) NO (50) NO (10) 

04269 17H-GR-0 IS-O-SS-05" G-O.5 4.0 140 NO(I .I) NO (1 .1) 14 12 NO (0.10) 12 NO (1.0) NO (2.2) 

0lS09 17H-GR-016·0 -S5-02 G-OS NO (SO) 110 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO(IO) 

0lS09 I 7H·GA-017 ·0·5S-02 G-O.5 NO (SO) 120 NO(O.II) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

0lS09 17H-GR-018-0-5S-02 G-O,S NO (50) 57 NO(O.II) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

0 1509 17H-GA·019-0-55-02 G-O,S NO (50) 100 NO (0.11) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01509 17H-GA-020-0-5S-02 G-O.5 NO (50) 100 NO(O.I I ) NO(IO) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

01509 17H-GR-020-0-SS0-03 G-O.S NO (50) 110 NO (0.11) NO (10) NO (10) NO (10) NO (0.06) NO (4.0) NO (SO) NO (10) 

04269 17H-GR-020-0-SS-05" G-O.S 4.7 140 NO (1.1) NO(I .I) 13 11 NO (0. to) II NO (1 .0) NO (2.1) 

17H 04269 t7H-GR-020-O-SS0-05" G-O.S 4.1 160 NO (1.1) NO (1 .1) 13 II NO (0.10) 13 NO (1.0) NO (2.2) 
HAMB Maxlmu'11 Background Su~ace Sail Concenlratlons- 5.6 130 0.65 <I 17.3 21 .4 <0.25 11.5 <I <I 
Southwesl Araa 

Quality Assurance/Quallty Conlrol Samples (all In mgIl) 

17 04268 HC-GR-O 16-0.0 -FB" NA 0.010 NO (0.20) NO (O.OOSO) NO (O.OOSO) NO (0.010) NO (0.0030) NO (0.00020) NO (0.040) NO (O,OOSO) NO (0.010) 
04268 17C-GR-O 16-O.0-EB" NA 0.010 NO (0,20) NO (O.OOSO) NO (O.OOSO) NO (0,010) 0 .0032 NO (0.00020) NO (0.040) NO (O,OOSO) NO (0.010) 
04212 17F-GR-005-O-EB-06'' NA NO (0.010) NO (0.20) NO (O.OOSO) NO (O.OOSO) NO (0.010) NO (0.0030) NO (0.00020) NO (0.040) NO (O.OOSO) NO (0.010) 
04212 17F-GR-005-O-FB-07A NA NO (0.010) NO (0.20) NO (O.OOSO) NO (O.OOSO) NO (0.010) NO (0.0030) NO (0.00020) NO (0.040) NO (O.OOSO) NO (0.010) 
04235 17G-GR-OOS-EB-I5" NA NO (0.010) NO (0.20) NO (O.OOSO) NO (O.OOSO) NO (0.010) NO (0.0030) NO (0.00020) NO (0.040) NO (O.OOSO) 'NO (0.010) 
04235 17G-GR-OOS-FB-I6A NA NO (O.Q1oj NO iO.20i Noio.oosoi Noio.oosoi Noio.Ol0i NO (O.003Oj NO (o.OOO2oi Noio.040i NO io.oosoi Noio.OlOi 

Aelar 10 loolnole. al end ollable. 
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Table 4.4.3-2 (Concluded) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Metals Analytical Results, August 1995 

Sample A«"bule. Melals (EPA 6010(7000)' (mglkg) 

Record 
Sample 

ER Oeplh 
Sile Number

b 
ERSamplelO (H) Arsenic Barium Beryllium Cadmium Chromium lead Mercury Nickel 

04269 17H·GR·02o-0·EB·06" NA 0.010 NO (0.20) NO (0.0050) NO (0.0050) NO (0.010) NO (0.0030) NO (0.00020) NO (0.040) 
04269 17H·GR·020·0·FB{)7' NA 0.010 NO (0.20) NO (0.0050) NO (0.0050) NO (0.010) 0.0002 NO (0.00020 NO (0.040) 

'EPA November 1986. 
'Analysis requesVchain of custody. 
'Value In parenthesis represents the method detection limit (MDL) for on· site laboratory analyses or project reporting limit (PRL) for off·site laboratory analyses. 
'Dinwiddie September 24, 1997. 
EB = Equipment blank. 
EPA = U.S. Environmental Protec~on Agency. 
ER = Environmental Restoration. 
FB = Field blank. 
Ft = Foot (feet). 
GR = Grab sample. 
HRMB = Hazardous and Radioacfive Materials Bureau. 
ID = Identification. 
J ( ) = The estimated value reported is either above the highest calibration standard or less than the practical quantification limit, shown In parenthesis . 
mglkg = Milligram(s) per kilogram. 
mgIL = Mililgram(s) per liter. 
W = Matrix spike recovery exceeded acceptance limits and the relative percent difference for duplicate analysis exceeded acceptance limits. 
NA = Not applicable. 
ND = Not detected above the MDL for on·site laboratory analyses or PRL for off·site laboratory analyses. 
S = Reported value was determined from the method of standard addition. 
SS = Surface soil sample. 
SSD = Duplicate surface soil sample. 
SSO = Surfaca soil sample for off'site analysis. 
SWMU = Solid waste management unit. 
UTL = Upper tolerance limit. 
" = Off-site lab sample . 

Selenium Silver 
NO (0.0050) NO (0.010) 
NO (0.0050) NO (0.010) 

,':., " 



Table 4.4.3-3 
Summary of SWMU 17 Confirmatory Surface Soil Samples Gamma Spectroscopy Analysis Results, August 1995 

(On-Site Laboratory Only) 

Sample Attributes Gamma Spectroscopy Activity (pCVg) 

Record 
Sample 
Oepth 

SWMU Number ER Sample 10 (Ii) Uranlum·238 Thorium·234 Thorium·232 Radlum·228 Thorium·228 Uranlum·235 Ceslum-137 
(Figure 4.4.3·3) 

17A 509501 17A·GR·001·0-SS·0l 0-0.5 NO (2.08)" NO (S.48E-Ol) S.S3E-Ol S.IBE·Ol NO (1 .58) NO (3.66E·Ol) NO (B.43E·02) 

509501 17 A·GR-002·0·SS·01 0-0.5 NO (2.18) NO (9.76E-Ol) 7 .74E-Ol 7.98E·Ol B.78E·Ol NO (3.84E-Ol) NO (B.38E·02) 
S09501 17 A-GR·003·0·SS·01 0-0.5 NO (2.12) NO (9.31E·Ol) 5.43E-Ol S.78E-Ol 4.73E·Ol NO (3.83E·Ol) NO (B.S9E-02) 
S09501 17 A-GR-004-0·SS·01 O-O.S NO (2.39) NO (7.08E.Ql) B.28E·Ol 3.72E-Ol NO (l .n) NO (4.0BE·Ol) NO (7.31E·02) 
04210 17 A·GR·005·0·SS·01 0-0.5 NO (5.44) NO (1 .2S) 8 .03E-Ol 7.S1E.Ql NO (1 .34) NO (3.98E-Ol) NO (5.59E·02) 
509501 17A·GR·005·0·SS0·04 0-0.5 NO (1 .98) NO (9.9SE·Ol) S.80E-Ol 7.9SE·Ol NO (1 .49) NO (3.72E-Ol) NO (5.60E·02) 
S09501 17 A·GR·OOO·O·SS·01 0-0.5 NO (2 .17) NO (1 .00) B.92E·Ol 8.04E·OI 1.12 NO (3. 78E-Ol) NO (6.45E-02) 
509501 17A·GR·007·0·SS·01 0-0.5 NO (2 .10) NO (9.nE·Ol) 5 .0SE·Ol 3.80E·OI 4.80E·OI NO (3.70E·Ol) NO (5.89E-02) 
509501 17A·GR·008-0·SS·01 0-0.5 NO (2.14) NO(I .II) S.73E-Ol 6.12E·01 B.13E·01 NO (3.83E·Ol) NO (6.37E·02) 
509501 17A·GR·009·().SS·01 0-0.5 NO (2.00) NO (7 .20E·OI) 7 .5SE-Ol B.56E-Ol NO (1 .54) NO (3.62E·Ol) NO (5.77E·02) 
04210 17A·GR·Ol0·0·SS·01 O-O.S NO (6.50) 1.20 9.29E·Ol 8.37E-Ol 7.84E-Ol NO (4.B1E·01) 4.68E-02 
S09501 17A·GR·O l0·0·SS0·04 0-0.5 NO (2.29) NO (6.76E-Ol) 6 .08E-Ol 7.7SE·Ol NO (1 .65) NO (4.34E-Ol \ NO (7.66E·02) 

(Figure 4.4.3-4) 
17B 509411 17B·GR·OOI·0·SS·Ol 0-0.5 NO (5.67) NO (1.30) 8.47E·Ol B.57E·Ol 7 .38E-Ol NO (4.06E-Ol) 7.95E-02 

509411 17B·GR·002·0·SS·01 0-0.5 NO (B .41) NO (1.58) 8 .S2E-Ol 7 .1SE·Ol NO (1 .51) NO (4.SSE·Ol) NO (7.34E-02) 
509411 17B·GR-003·0·SS·01 O-O.S NO (B.2S) NO (1.41) S.47E-Ol 7.53E·01 9.24E·Ol NO (4.20E-Ol) NO (B.48E·02) 
509411 17B·GR·004·0·SS·01 0-0.5 NO (6.32) NO (1.41) 7.B9E.Ql B.39E-Ol 1.07 NO (4.4BE·Ol) 8.B2E·02 
04210 17B·GR·005·0·SS·01 O-O.S NO (6.43) NO (1 .55) B.9SE-Ol 7.S3E·Ol 8.3SE-Ol NO (4. 76E-Ol) 2.97E·Ol 
S09411 17B·GR·OOS·0-SSO·04 0-0.5 NO (B.60) NO (1 .59) 9.73E-Ol 8.30E-Ol NO (1.69) NO (4.72E.Q1) 2.88E-Ol 

(Figure 4.4.3·2) 
17B 02S0S 17BE1·SS ()'0.17 4.09 4.02 S.97E·Ol 7.13E-Ol S.74E.Ql NO (2.64E·Ol) 1.15E·Ol 
RAO 02505 17BE1 ' SO ()'0.17 4.82 4.35 5.6SE·Ol 8.04E-Ol S.19E-Ol NO (2.60E.Ql) 9.60E·02 
VCM 02505 17BE2·SS 0·0.33 4.62 4.74 S.03E-Ol B.B9E·Ol B.44E·Ol NO (2.58E.Ql) NO (4.48E·02) 

04289 17BE3B-SS 0-0.5 1.91E+Ol I .BBE+Ol 8 .89E·Ol 8.62E-Ol 7.89E·Ol 1.94E·Ol NO (B.77E-02) 
01303 17BE10-SS 0-0.5 2.43 3.37 7 .5SE·Ol 7.60E·Ol 1.30 NO (4.07E-Ol) 4.81E·Ol 
01303 17BESB·SS 0-0.2S NO (2.02) NO (1.12) 5.28E-01 B.03E-Ol 1.11 NO (3.S7E-Ol i 2.OSE·Ol 

(Figure 4.4.3-S) 
17C 01S84 17C-GR-001 ·0-SS.Ql 0-0.5 NO (5.57) NO (1 .33) S.49E·Ol 7.57E·Ol NO (1 .49) NO (4.30E-Ol) B.B5E-02 

01584 17C-GR·002.Q·SS-Ol 0-0.5 NO (5.58) NO (1 .41) B.24E·Ol 6 .90E·Ol 4.S9E.Ql NO (4.15E·Ol) B.13E·01 
01584 17C·GR·003·0·SS-01 0-0.5 NO (S.76) NO (1 .38) 5 .98E·Ol 5 .31E·Ol NO (1 .4B) NO (4.23E·Ol) 1.33E·Ol 
01584 17C·GR·004·0·SS·01 O-O.S NO (S.49) NO (1.49) 7.0SE·Ol B.74E-Ol 7.10E-Ol NO (4.27E·Ol) 4.01E·Ol 
01584 17C·GR·OOS-0·SS·Ol 0-0.5 NO (5.24) NO (1.27) 4.BOE·Ol S.31E·Ol NO (1 .41) NO (3.85E·Ol) NO (B.03E·02) 
04270 17C·GR·005·0·SS0·04 O-O.S NO (2.15) NO (8 .02E-Ol) 7 .S1E·01 S.B9E·Ol NO (1 .59) NO (3.83E·Ol) NO (5.77E·02) 
01584 17C-GR·OOO·0·SS·01 0-0.5 NO (S.42) NO (1 .28) 5 .43E·Ol 7.11E-Ol B.3BE·Ol NO (4.03E·Ol) NO (6.00E·02) 
01S84 17C-GR-007-()'SS·01 O-O.S NO (S.68) NO (1.27) S.17E-Ol 4.78E·Ol NO (1.40) NO (3.98E·Ol) 2.63E-Ol 
01584 17C-GR·008·()'SS-01 0-0.5 NO (S.30) NO(I .16) 4.21E·Ol S.03E-Ol NO (1.40) NO (3.68E·01) 1.02E·Ol 
01564 17C·GR·009·0·SS·01 0-0.5 NO (S.IS) NO(I.21) S.71E·Ol 5. 17E'OI NO (1 .35) NO (3.63E·Ol) 1.12E·Ol 
01584 17C-GR·Ol()'0·SS·01 0-0.5 NO (5.97) NO (1.41) 4.S7E-Ol 5.94E-Ol 9.98E·Ol NO (4.42E·01l 3.70E·Ol 

ReIer to lootnoles at end 01 table. 



Table 4.4.3-3 (Continued) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Gamma Spectroscopy Analysis Results, August 1995 

(On-Site Laboratory Only) 

Sample Attributes Gamma Spectroscopy Activity (pCVol 

Record 
Sample 
Depth 

SWMU Number 
. 

ER Sample 10 (ft) Uranium-238 Thorium-234 Thorium-232 Radium-228 Thorium-228 Uranlum-235 Ceslum-137 
01584 17C-GR-Oll-0-SS-0l O-O.S NO (S.78) NO (1.33) 9.1SE-Ol 7.64E-Ol 7.0SE-Ol NO (4.03E-Ol) NO (S.28E-Q2) 
01584 17C-GR-012-0-SS-01 O-O.S NO (S.93) NO (1 .38) S.70E-Ol S.8SE-Ol NO (1.20) NO (4.08E-Ol) 3.92E-Ol 
01S84 17C-GR-013-Q-SS-Ol 0-0.5 NO (S.13) NO (1 .33) 7.37E-Ol B.59E-Ol 7.80E-Ol NO (4.55E-Ol) 1.82E-Ol 
01584 17C-GR-O 14-0-SS-0 1 0-0.5 NO (4.98) NO (1 .13) 5.13E-Ol S.20E-Ol B.09E-Ol NO (3.S8E-Ol) 1.S0E-Ol 
01584 17C-GR-015-0-SS-01 0-0.5 NO (S.47) NO (1.49) 7.32E-Ol 7.S5E-Ol S.85E-Ol NO (4.44E-Ol) S.lSE-02 
04270 17C-GR-015-0-SS0-04 0-0.5 NO (2.44) NO (S.83E-Ol) S.90E-Ol 8.04E-Ol 4.85E-Ol NO (4.20E-Ol) NO (7.S7E-02) 
01S84 17C-GR-01S-Q-SS-Ol 0-0.5 NO (5.81) NO (1 .34) S.78E-Ol 7.42E-Ol NO (1 .54) NO (4.04E-Ol) NO (S.28E-02) 
01584 17C-GR-017 -O-SS-OI 0-0.5 NO (5.4S) NO (1.39) S.10E-Ol S.IIE-Ol NO (1 .5S) NO (4.24E-Ol) 2.74E-Ol 
01584 17C-GR-018-0-SS-01 0-0.5 NO (5.44) NO(I .81) S.84E-Ol S.71E-Ol S.58E-Ol NO (4.18E-Ql) 1.17E-Ol 
01584 17C-GR-019-0-SS-01 0-0.5 NO (5.S8) NO (1 .29) S.13E-Ol S.43E-Ql NO (1.4S) NO (4.2SE-Ol) 5.20E-Ol 
01584 17C-GR-020-0-SS-01 0-0.5 NO (S.05) NO (1 .50) 5.39E-Ol 5.78E-Ql NO (1.63) NO (4.51E-Ol) NO (7.94E-Q2) 
01584 17C-GR-021-0-SS-01 0-0.5 NO (5.87) NO(I .10) 4.79E-Ol 5.25E-Ql NO (1.49) NO (4.32E-Ql) 3.27E-Ol 
01584 17C-GR-022-0-SS-01 0-0.5 NO (5.64) NO (1 .29) 4.S9E-Ol S.35E-Ol NO (I.4S) NO (4.02E-Ol) 1.03E-Ol 
01584 17C-GR-023-0-SS-01 0-0.5 NO (5.71) NO (1.3S) S.78E-Ol 3.94E-Ol 4.55E-Ol NO (3.93E-Ol) 4.34E-Ol 
01584 17C-GR-024-0-SS-01 0-0.5 NO (5 .83) NO(I .41) 4.S3E-Ol S.SSE-Ql NO(I .51) NO (4.25E-Ol) 3.54E-Ol 
01584 17C-GR-02S-0-SS-01 0-0.5 NO (5.23) NO (1 .29) S.17E-Ol S.70E-Ol 4.S2E-Ol NO (4.01 E-Ol) NO (5.99E-02) 
04270 17C-GR-025-0-SS0-04 O-O.S NO (2.2S) 1.12 9.51E-Ol 7.1SE-Ol NO (1 .S8) NO (4.1 0E-Ol) NO (S.41 E-02) 
01584 17C-GR-02S-0-SS-01 0-0.5 NO (5.S1) NO (1.23) 5.97E-Ol 4.9SE-Ol 7.S2E-Ol NO (4.03E-Ol) 1.S1 E-Ol 
01584 17C-GR-027-0-SS-01 0-0.5 NO (5.27) NO (1 .28) 7.00E-Ol 3.23E-Ol S.55E-Ol NO (3.78E-Ol) 2.34E-Ol 
01584 17C-GR-028-0-SS-01 0-0.5 NO (5.44) NO (1.27) 6.20E-Ol 5.23E-Ol NO (1.38) NO (3.92E-Ol) 2.55E-Ol 
01584 17C-GR-029-0-SS-01 0-0.5 NO (5.44) NO (1 .30) 3.78E-Ol 4.14E-Ol 8.53E-Ol NO (4.03E-Ol) 3.41 E-Ol 
01584 17C-GR-030-0-SS-01 0-0.5 NO (5.491 NO (1 .291 6.14E-Ol 4.98E-Ql 5.30E-Ol NO (3.92E-Ol \ NO IS.17E-021 

(Figure 4.4.3-6) 
170 508957 170-GR-ool-Q-SS-Ol 0-0.5 NO (1.98) 7.1SE-Ol 4.60E-Ol 5.80E-Ol S.3SE-Ol NO (3.60E-Ol) 1.57E-Ol 

508957 170-GR-002-0-SS-01 0-0.5 NO (2.00) NO (9.46E-Ol) 6.08E-Ol 5.09E-Ql S.28E-Ol NO (3.58E-Ol) 5.29E-02 
508957 170-GR-003-Q-SS-Ol 0-0.5 NO (2.07) NO (9.9SE-Ol) 5.79E-Ol 4.08E-Ol 5.38E-Ol NO (3.64E-Ol) 1.83E-Ol 
508957 170-GR-004-Q-SS-Ol 0-0.5 NO (2.07) 8.7SE-Ol S.08E-Ol 3.61E-Ol 6.51E-Ol NO (3.71E-Ol) 2.50E-Ol 
04185 170-GR-005-SS-01 0-0.5 NO (5.07) NO (1.22) 7.32E-Ol 5.90E-Ol NO (1.43) NO (3.83E-Ol) 1.91 E-Ol 
04185 170-GR-005-SS0-01 O-O_S NO (5.21) NO (1.241 5.44E-Ol 5.79E-Ql NO (1.43) NO (3.82E -01 I 2.12E-Ol 

(Figure 4.4.3-7) 
17E 509437 17E-GR-ool-Q-SS·01 0-0.5 NO (5.55) NO (1.24) 5.38E-Ol NO (4.93E-Ol) 6.ooE-Ol NO (3.88E-Ol) S.53E-02 

509437 17E-GR-002-0-SS-01 0-0.5 NO (6.19) NO (1 .36) 6.43E-Ol S.33E-Ol NO (1.39) NO (4.21 E-Ol) 2.S6E-Ol 
509437 17E-GR-003-0-SS-01 0-0.5 NO (S.OO) NO (1 .34) 5.81E-Ol 5.7SE-Ol 5.S9E-Ol NO (4.35E-Ol) 3.35E-Ol 
509437 17E-GR-004-0-SS-01 0-0.5 NO (4.85) NO (1.10) 5.42E-Ol 4.33E-Ol 6.20E-Ol NO (3.5BE-Ol) 6.05E-02 
509437 17E-GR-005-0-SS0-04 0-0.5 NO (5.2S) NO (1 .18) 4.S0E-Ol 5.75E-Ol NO (1 .25) NO (3.S2E-Ol) 2.10E-02 
04210 17E-GR-OOS-0-SS-Ol 0-0.5 NO (5.2SI NO(I.111 4.28E-Ol 3.53E-Ol NO (1.12) NO (3.SSE-Ol) 3.2SE-02 

Refer to footnotes at end of table. 



Table 4.4.3-3 (Continued) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Gamma Spectroscopy Analysis Results, August 1995 

(On-Site Laboratory Only) 

Sample Attributes Gamma Spectroscopy Activity (pCVg) 

Record 
Sample 
Oepth 

SWMU Number· ER Sample 10 (~) Uranium-238 Thorlum-234 Thorlum-232 Radium-228 Thorium-228 Uranlum-235 Ceslum-137 
(Figure 4.4.3-7) 

17F S09489 17F-GR-ool-0-SS-01 !Hl.S NO (2.07) NO (8.S1E-Ol) 6.8SE-Ol S.OIE-Ol NO (1.45) NO (3.62E-Ol) NO (6.S0E-02) 
S09489 17F-GR-002-G-SS-Ol !Hl.S NO (2.10) NO (5.63E-Ol) 6.9SE-Ol 4.64E-Ol 9.S8E-Ol NO (3.70E-Ol) S.90E-02 
509489 17F-GR-003-0-SS-01 !Hl.S NO (2.01) NO (6.28E-Ol) 7.82E-Ol 5.23E-Ol 4.93E-Ol NO (3.46E-Ol) 3.69E-02 
S09489 17F-GR-004-G-SS-Ol !Hl.S NO (2.19) NO (S.87E-Ol) 9.77E-Ol 4.72E-Ol 1.06 NO (3.93E-Ol) 7.06E-02 
S09489 17F-GR-ooS-G-SSO-04 !Hl.5 NO (2.34) 1.20 S.93E-Ol 7.22E-Ol NO (1.83) NO (4.26E-Ol) 4.01E-02 
04210 17F-GR-ooS-G-SS-Ol !Hl.S NO is.69i NO (1.26) S.S6E-Ol 6.B3E-Ol S.38E-Ol NO i4.23E-Ol i NO (7.37E-02) 

(Figure 4.4.3-6) 
17G S089S8 17G-GR-ool-0-SS-0l !Hl.S NO (1.89) NO (8.01E-Ol) 3.97E-Ol 4.34E-Ol 4.20E-Ol NO (3.10E-Ol) 4. 13E-02 

S009S8 17G-GR-002-0-SS-01 !Hl.S NO (1.91) NO (9.0SE-Ol) S.3SE-Ol 3 .4SE-Ol S.20E-Ol NO (3.37E-Ol) 3.72E-02 
S00950 17G-GR-003-0-SS-01 !Hl.S NO (1.76) NO (6.12E-Ol) 3.37E-Ol 1.62E-Ol NO (1 .20) NO (3.19E-Ol) 4.61E-02 
S089S8 17G-GR-004-0-SS-01 !Hl.S NO (2.08) NO (7.66E-Ol) 6.36E-Ol 5.5SE-Ol S.04E-Ol NO (3.77E-Ol) 1.3SE-Ol 
0418S 17G-GR-ooS-SS-Ol !Hl.S NO i4.97i Noil.21) S.38E-Ol 4.43E-Ol NO (1.30) NO i3.60E-Ol i S.53E-02 

(Figure 4.4.3-8) 
17H 01508 17H-GR·001-0-SS-01 !Hl.S NO (S.9S) NO (I .S6) 7 .8SE-Ol 9.26E-Ol NO (1 .73) NO (4.59E-Ol) NO (7.71E-02) 

01508 17H-GR-002-0-SS-01 !Hl.S NO (6.36) NO (1 .4S) 7.22E-Ol S.16E-Ol 0.22E-Ol NO (4.27E-Ol) 1.13E-Ol 
01S08 17H-GR-003-0-SS-01 !Hl.S NO (S.90) NO (1 .49) 4.06E-Ol 7.80E-Ol NO (1.69) NO (4.63E-Ol) NO (7.S2E-02) 
01508 17H-GR-004-0-SS-01 !Hl.S NO (6.14) NO(I.41) 6.06E-Ol 4.96E-Ol 7_63E-Ol NO (4.31 E-Ol) NO (7.44E-02) 
04097 17H-GR-ooS-0-SS-Ol !Hl.S NO (2.47) NO (7.1SE-Ol) S.67E-Ol S.93E-Ol 7.S8E-Ol NO (4.37E-Ol) 4.01E-02 
01508 17H-GR-005-0-SS0-04 !Hl.S NO (6.71) NO (I.S0) 4.40E-Ol 3.61E-Ol NO (1.7S) NO (4.71E-Ol) 4.4SE-02 
01500 17H-GR-006-G-SS-Ol !Hl.S NO (6.34) NO (I.S3) 0.16E-Ol S.06E-Ol NO (1 .70) NO (4.64E-Ol) 3.00E-02 
01S08 17H-GR-007-0-SS-01 !Hl.S NO (S.70) NO (1.41) 6.08E-Ol 4.S2E-Ol 0.69E-Ol NO (4.29E-Ol) S.47E-02 
01S00 17H-GR-000-0-SS-Ol !Hl.5 NO (6.26) NO (8.03E-Ol) 0.10E-Ol 7.S0E-Ol 9.27E-Ol NO (4.95E-Ol) NO (6.7SE-02) 
01S00 17H-GR-009-0-SS-01 !Hl.S NO (S.OO) NO (1.44) 8.91E-Ol 6.33E-Ol NO (I.S9) NO (4 .26E-Ol) NO (7.16E-02) 
04097 17H-GR-01G-G-SS-Ol !Hl.S NO (2.S2) NO (6.61E-Ol) 7.02E-Ol S.SSE-Ol 1.00 NO (4.76E-Ol) S.54E-02 
01S08 17H-GR-Ol1-O-SS-01 !Hl.S NO (6.39) NO (1 .49) 7 .04E-Ol 6 .S2E-Ol I .OS NO (4.69E-Ol) NO (6.87E-02) 
01S08 17H-GR-012-0-SS-01 !Hl.S NO (6.31) NO (1.49) 7.54E-Ol S.30E-Ol NO (1.66) NO (4.69E-Ol) NO (7.33E-02) 
01S08 17H-GR-013-0-SS-01 !Hl.5 NO i6.18i NO il.44i 8.74E-Ol 4.04E-Ol NO il.56i NO i4.29E-Ol i NO i7 .SSE -02i 

Refer to footnotes at end of table. 



Table 4.4.3-3 (Concluded) 
Summary of SWMU 17 Confirmatory Surface Soil Samples Gamma Spectroscopy Analysis Results, August 1995 

(On-Site Laboratory Only) 

Sample Attributes 
Sample 

Record Depth 
SWMU Number' ER SamplelD (II) Uranium-238 

17H 0150B 17H·GR·014-D-SS·Ol 0-0.5 ND (5.47) 
04097 17H-GR·015-0-SS-01 0-0.5 ND (2 .37) 
0150B 17H·GR-015-0·SSD-04 0-0.5 ND (6.26) 
01S0B 17H-GR-016-0-SS-01 0-0.5 ND (6.29) 
01S0B 17H-GR-017 -O-SS-Ol 0-0.5 ND (6.IS) 
01508 17H-GR-OIB-O-SS-Ol O-O.S ND (S.B9) 
01 SOB 17H-GR-019-0-SS-01 0-0.5 NO (S.46) 
04097 17H-GR-020-0-SS-01 0-0.5 ND (2,41) 
0150B 17H-GR-02D-0-SSD-04 O-O.S ND (S.B3) 

Quality AssurancelQuality Control Samples (all in pCVmL) 

17 041B5 17D-GR-005-EB-OI NA ND (1.69) 
041B5 17D-GR-005-FB-Ol NA ND (1 .63) 
04270 17C-GR-016-0.D-FB NA ND (6.01E-Ol) 
04270 17C-GR-OI6-0.D-EB NA ND (5.69E-01) 
04210 17F-GR-005-0-FB-12 NA ND (1 .59) 
04210 17F-GR-OOS-0-EB- 13 NA ND (I .S2) 
04097 17H-GR-020-FB-OI NA ND (S.97E-Ol) 
04097 17H-GR-020-EB-Ol NA ND (5.9BE-Ol i 

HRMB Maximum Background Surface Soli 1,4 
Concentrations-Southwest Area' 

'Analysis Requesllchain of custody. 
'Value in parenthesis represents the minimum detectable activity (MDA). 
'Dinwiddie September 24. 1997. 
'Brown January 199B. 

EB 
ER 
FB 
II 
HRMB 
GR 
ID 
NA 
ND 

= Equipment blank. 
= Environmental restoration. 
= Field blank. 
= Foot (feet). 
= Hazardous and Radioactive Materials Bureau. 
= Grab sample. 
= Identification. 
= Not applicable. 
= Radionuclide not present above the MDA. 

Thorium-234 

ND (1 .34) 
ND (B.20E'()I) 
ND (B.3SE-Ol) 
ND (1,47) 
ND (1 .11) 
ND (1.39) 
ND (7.92E-Ol) 
ND (B.32E'()I) 
ND (1,47) 

NO (3.B4E-OI) 
ND (3.9SE'()I) 
ND (2.62E'()I ) 
ND (2 .63E-OI) 
ND (3.50E-Ol) 
ND (3.62E'()I) 
NO (2.62E'()I) 
ND (2. 72E-Ol i 
1.4 

Gamma S :>ectroscopy Activity (pCVQ) 

Thorium·232 Radium-22B 

6.75E·Ol 6.56E-OI 
7.5BE·01 6.59E-Ol 
6.B1E·Ol 7.00E-Ol 
9.79E-Ol 5,47E-01 
B.24E-Ol 7.37E-Ol 
S.23E-Ol 5.14E-Ol 
6.51E-Ol 4.B9E-OI 
S.60E-Ol 7.15E-Ol 
S.29E-Ol 7.22E'()1 

ND (1 .17E-01) ND (1 .22E-OI ) 
NO (1 .21 E-Ol) NO (1 .35E-Ol) 
ND (1 .27E-Ol ) NO (1 .17E-OI) 
NO (1 .32E-Ol) ND (1.15E-OI) 
ND (1 .22E-Ol ) ND (1.31E-Ol) 
ND (1 .2SE-Ol) NO (1 .29E-Ol) 
ND (1 .36E-Ol) 
ND (1.27E-01 i 

NO (1 .21E-Ol) 
ND (1.20E-Ol i 

1.01 1.01 

= Plcocurie(s) per gram. 
= Picocurie(s) per milliliter. 
= Radiological. 

Thorium-22B 

9.96E·Ol 
7.79E-Ol 
B.2SE-Ol 
9.7BE-Ol 
B.26E-Ol 
S.04E-Ol 
7.92E-Ol 
B.1BE-Ol 
ND (1.6S) 

ND (4.S9E-Ol) 
ND (4.SSE-Ol) 
ND (4.63E-Ol) 
ND (4.SSE-Ol) 
ND (4.34E-Ol ) 
ND (4.12E-Ol) 
ND (4.62E-Ol) 
NO (4.B2E-Ol i 
1.01 

Uranlum-235 

ND (4.19E'()I) 
ND (4.30E·Ol) 
ND (4.6BE-Ol) 
ND (4.32E-Ol) 
ND (4.65E-Ol) 
ND (4.10E-Ol) 
ND (4.40E-Ol) 
ND (4.30E-Ol) 
ND (4.10E'()I) 

ND (I.S0E-Ol) 
ND (1,46E-Ol) 
ND (1.50E-Ol) 
ND (1.S1E-Ol) 
ND (1.47E-Ol) 
ND (1.4BE-Ol) 
ND (1.52E-Ol) 
ND (1.54E-Ol i 
0.16 

pCilg 
pCilmL 
RAD 
SNLlNM 
SS 

= Sandia National LaboratoriesiNew Mexico. 
= Surface soil sample. 

SSD 
SWMU 
UTL 
VCM 

= Duplicate surface soil sample. 
= Solid wasle management area. 
= Upper tolerance limit. 
= Voluntary Corrective Measure. 

Ceslum-137 

ND (7.15E-02) 
3.79E-02 
NO (B.06E-02) 
ND (7.49E-02) 
ND (7.17E-02) 
3.70E-OI 
5.27E-02 
4.76E-02 
ND (7 .36E-021 

ND (2.12E-02) 
ND (2.23E-02) 
NO (2.1BE-02) 
ND (2.16E-02) 
ND (2.19E-02) 
ND (2.2BE-02) 
NO (2.26E-02) 
ND (2.21 E-02; 
0.664 



Table 4.4.3-4 
Summary of SWMU 17 Confirmatory Surface Soil Samples vac Analysis Results, 

August 1995 

Sample Attributes 

Record 
SWMU Number

b ERSampielO 
(Figure 4.4 .3-5) 

17C 01583 1 7CoGR·00100-SS· 1 8 
01583 1 7CoGR·0Q2·().SS· 18 
01583 1 7CoGR·OO300-SS· 18 
01583 17CoGR-0Q4-()'SS-18 
01583 17CoGR-OOSoO-SS-18 
01583 17c.GR-005.().SSO-19 
04268 17c.GR-OOS-O.().SSO" 
01583 17CoGR-006-()'SS-18 
01583 17CoGR-007 -()'SS-18 
01583 17CoGR-008-().SS-18 
01583 17C-GR-009-()'SS-18 
01583 17CoGR"()1 ()'()'SS-18 
04268 17CoGR"()1 ()'O.()'SSO" 
01583 17CoGR"()1100-SS-18 
01583 17CoGR"()12-()'SS-18 
01583 17CoGR-013-()'SS-18 
01583 17C-GR·014-()'SS-18 
01583 17CoGR-015-0-SS-18 
01583 17C-GR-015-0-SSD-19 
04268 17CoGR-Ol5-0.O-SSO" 
01583 17C-GR·016-0-SS-18 
01583 17CoGR-01700-SS-18 
01583 17CoGR-01800-SS-18 
01583 17C-GR-01900-SS-18 
01583 17CoG R-02()'()'SS-18 
04268 17CoGR-02()'0.O-SSO" 
01583 17CoGR·021-()'SS-18 
01583 17CoGR-02200-SS-18 
01583 17CoGR-023-O-SS-1B 
01583 17C-GR-024-O-SS-1 B 
01583 17C-GR-025-()'SS-18 
01583 17C-GR-025-()'SSO-19 
04268 17C-GR"()25"().O-SSO" 
01583 17C-GR·026-0-SS-18 
01583 17C-GR-027-()'SS-18 
01583 17C-GR"()28-O-SS-18 
01583 17CoGR"()29-O-SS-18 
01583 17C-GR-030-()'SS-18 
04268 17C-GR"()30-0.().SSO" 

(Figure 4.4.3-8) 
17H 01510 17H·GR·OO100-SS-18 

01510 17H·GR-002-()'SS-18 
01510 17H-GR-003-O-SS-1 8 
01510 17H-GR-0Q4-O-SS-18 
01510 17H-GR-005-()'SS-18 
01510 17H·GR-00500-SS0-19 
04269 17H-G R-005.().SS-11'' 
01510 17H-GR-OQ6-O-SS-18 
01510 17H-GR·OO700-SS-18 

17H 01510 17H-GR-OOSoO-SS-l B 
01510 17H-GR-00900-SS-1 B 
01510 17H-GR-Ol ()'()'SS-l B 
04269 17H-GR-Ol ()'()'SS-ll" 
01510 17H-GR-011-()'SS-18 
01510 17H-GR-012-()'SS-18 
01510 17H-GR-013-()'SS-18 
01510 17H-GR"()I4-()'SS-1 8 

Refer 10 footnotes at end of table. 

1>J..J5-981WP/SNL:R43ClO-4.DOC 

Sample 
Oepth (ft) 

0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 

0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 
0-0.5 

VOCS (EPA Method 82401' (ua/k! 

Methytene 
Chloride Acetone Trichloroethene 2·Hexanone 

NO (1.0)' NO (5.0) NO (1.0) NO (S.O) 
NO (1 .0) NO (S.O) NO (1.0) NO (S.O) 
NO (1.0) NO (S.O) NO (1 .0) NO (S.O) 
NO (1 .0) NO (5.0) NO (1 .0) NO (S.O) 
NO (1 .0) NO (5.0) NO (1 .0) NO (S.O) 
NO (1.0) NO (5.0) NO (1 .0) NO (S.O) 
NO (5.2) NO (10) NO (5.2) NO (S.2) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1.0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5 .0) 
1.2 J (5.2) NO (10) NO (5.2) NO (5.2) 
NO (1.0) NO (5.0) NO (1 .0) NO (5 .0) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (5.7) NO (11) NO (5.7) NO (5.7) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (S.O) 
NO (5.6) 22 NO (5.6) NO (5.6) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.O) 
NO (5 .4) 19 NO (5.4) NO (5.4) 
NO (1.0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.0) 

NO (l '~l NO (5.0) NO (1.~l NO (5.0) 
NO i5.3 11 Noi5.3 NO i5.3) 

NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (S.O) 
NO (1 .0) NO (5.0) NO (1 .0) NO (S.O) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.0) 
SNA SNA SNA SNA 
NO (5.7) NO (11) NO (5.7) NO (5.7) 

NO (l ' ~l NO l~ ' ~l NOp .O) NO (5.0) 
Noh .o NO 5.0 NO 1.oi NO i5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1.0) NO (5.0) NO (1 .0) NO (5.0) 
NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
NO (5.5) NO (11) NO (5.5) NO (5.5) 
NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
NO (1 .0) 12 J' (20) NO (1 .0) 8.5 J' (20) 

N~ l1.~l N~ l~'~l NO (1 .0) NO (5.0) 
NO 1.0 NO 5.0 Noh .oi NO i5.0) 
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Table 4.4.3-4 (Concluded) 
Summary of SWMU 17 Confirmatory Surfaces Soil Sample vac Analysis Results, 

August 1995 

Sample Attributes VOCs (EPA 8240)" U1M<llL 

R9COfd Sample Melhytene 

SWMU Number
b 

ER Sample 10 Oepth (It) Chloride Acetone Trichloroethene 2·Hexanone 
01510 17H·GR·0 15·O-SS·1 8 0-0.5 NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
01510 17H·GR·015·O-SS0-19 0-0.5 NO (1 .0) NO (5.0) NO (1 .0) NO (5.0) 
04269 17H-GR-015·O-SS·11" 0-0.5 NO (5.5) 13 NO (5.5) NO (5.5) 
01510 17H-GR-Ol 6-O-SS·1 8 0-0.5 NO (1.0) NO (5.0) NO (1.0) NO (5.0) 
01510 17H-GR-017-O-SS-18 0-0.5 NO (1.0) NO (5.0) NO (1.0) NO (5 .0) 
01510 17H-GR-Ol8-O-SS-18 0-0.5 NO (1 .0) NO (5.0) NO (1.0) NO (5 .0) 
01510 17H-GR-019-0-SS-18 0-0.5 NO (1 .0) NO (5.0) NO (1.0) NO (5.0) 
01510 17H·GR·020-0-SS-18 0-0.5 NO (1 .0) 34 5.6 NO (S.O) 
01510 17H-GR-020-0-SS0-19 0-0.5 NO (1.0) 20 NO (1 .0) NO (5.0) 
04269 17H·GR-020-0-SS-11" 0-0.5 NO (5.4) NO (11.) NO (5.4) NO (5.4) 
04269 17H·G R-020-SS0-11" 0-0.5 Nols·1i N°.J1U NOJ.5 .~ NO~.~ 

Ouality Assurance/Quallty Control Samples (1Jg/L. water) 

17 04268 17C-GR-016-0.O-EB" NA NO (5.0) NO (10) NO (5.0) NO (10) 
04268 17C-GR-016-0.O-FB" NA NO (5.0) NO (10) NO (5 .0) NO (10) 
04268 17C-GROl6-0.0-TB" NA NO (5.0) NO (10) NO (5.0) NO (10) 
04269 17H-GR-020-0-EB-08" NA NO (5.0) NO (10) NO (5.0) NO (10) 
04269 17H-GR-020-0-FB-09" NA NO (5.0) NO (10) NO (5.0) NO (10) 
04269 17H-GR-020-0-TB-10" NA NO (5.0) NO (10) Nois.Q1. NOJ.1Q1. 

'EPA November 1986 . 
• Analysis request/chain of custody. 
'Value in parenthesis represents the method detection limit (MOL) for on-sne laboratory analyses or pal for off-site laboratory 
analyses. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
FB = Field blank. 
It = Foot (feet). 
GR = Grab sample . 
10 = Identification. 
J ( ) = Estimated valus--<:onsti1uent detected at a level less than the reporting detection limit or pal, shown in parenthesis, 

and greater than or equal to the MOL. 
J' ( ) = Reported value is either below the pal, shown in parenthesis , or above the highest calibration level and therefore Is 

Ilgikg 
Ilg/l 
NA 
NO 
POL 
SNA 
SS 
SSO 
sse 
SWMU 
TB 
vee 
" 

an estimated value . 
= Microgram(s) per kilogram. 
= Microgram(s) per Iner. 
= Not applicable. 
= Not detec1ed above the MOL for on-site laboratory analyses or the pal for off-sne laboratory analyses. 
= Practical quantitation limit. 
= Sample not analyzed. 
= Suriace soil sample. 
= Ouplicate surface soil sample. 
= Surface soil sample for off-site analysis . 
= Solid waste management unit. 
= Trip blank. 
= Volatile organic compound. 
= Off·sne lab sample. 
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and silver is very close to their nonquantified background concentration limits. The cadmium 
MOL is 1.1 milligrams (mg) Ikg as compared to the background concentration limit of less than 
1.0 mglkg. The selenium MOL is 1.0 mglkg as compared to the background concentration limit 
of less than 1.0 mglkg. The silver MOL ranges from 2.1 to 2.3 mglkg as compared to a 
background concentration limit less than 1.0 mglkg. However, the lower MOLs for the off-site 
split samples generally compared to the background concentration limits. In some instances, 
the measured activity of thorium-228 slightly exceeded the background (or less than 
background) activity of its thorium-232 or radium-228 precursors. This would lead one to the 
erroneous conclusion that thorium-228 exceeds background and that it should be considered in 
the health-risk assessment of radioactive COCs. However, this is not the case since the 
condition of transient equilibrium exists between thorium-228 and its precursor. In this 
condition, it is expected that the daughter activity will Slightly exceed the parent activity. 
Therefore, unless either thorium-232 or radium-228 activity exceeds background, thorium-228 
will not be evaluated further. 

4.4.3.4.1 ER Site 17A 

Ten surface soil samples and one duplicate sample were collected at ER Site 17A and were 
. analyzed on site for metals and gamma activity. In addition to the duplicate sample (17A-GR-
01 0-0-SSD-03), two split samples (17 A-GR-005-o-SS-02 and 17 A-GR-01 0-0-55-02) were sent 
to an off-site laboratory for verification analysis for metals. Table 4.4.3-2 summarizes the on­
and off-site analytical results for metals. Table 4.4.3-4 summarizes the results of the gamma 
spectroscopy analysis. Figure 4.4.3-3 shows ER Site 17 A confirmatory surface soil sample 
locations. 

Metals 

Table 4.4.3-2 presents a summary of the metals results for the ten surface soil samples, one 
duplicate sample, and the two split samples collected during confirmatory sampling at 
SWMU 17A. Concentrations of beryllium, cadmium, mercury, selenium, and silver were not 
detected in any samples. However, the cadmium, selenium, and silver detection limits 
exceeded the nonqualified maximum background concentration limits. Arsenic was detected in 
the off-site analyses at concentration levels less than maximum background concentration 
limits. Barium concentration levels were slightly elevated relative to maximum background 
concentration limits in the eastern portion of the site, with a maximum concentration level of 
180 mglkg (17-GR-010-0-SS-02). Chromium was also slightly elevated (at 18 mglkg) in sample 
17A-GR-010-0-SS-02 but was less than the background levels in all other samples. Lead and 
nickel were detected in samples 17A-GR-005-0-SS-02 and 17A-GR-010-0-SS-02 in off-site 
analyses. The lead concentration level was slightly elevated relative to maximum background 
concentrations (at 23 mglkg) in sample 17 A-GR-005-0-SS-02 and (at 26 J mglkg) in 
sample 17 A-GR-01 0-o-SS-02. The nickel concentration level was elevated relative to maximum 
background concentrations (at 16 mglkg) in sample 17A-GR-010-0-SS-02. 

ALJ5·98/WPISNL:R4300-4.DOC 4-46 301462.163.03 06/25198 3:.1 PM 



Mlpld .. a80384 04/21/88 SNL 015 0"0. e!04 6Morrllon ImSI0384 .. ml 
4147DO 414800 41_0 416000 

./ 

-+-. 
\ 

" \ 

_ .. ~~ ____ .. 5420 .--- .. - -- .. -- ... .. --.. ---- ----- - - .. _--.... _-

414700 

Legend 

• 

a II II 

Sampling Location 

2 Foot Contour 

Roadway 

fOenoe 

SWMU 17A Boundary 

Building 

414IHJD 

4-47 

4'41100 "'6000 

Figure 4.4.3-3 
Soil Sampling Locations 

at$WMU 17A 

30 f 

1,2 .... 
laID'" Met .. 

Sandia National Laboratoriea, Naw Mexico 
Environmental Reatoratlon aeo ra hic Information S atam 





Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the ten 
surface soil samples and two duplicate samples collected during confirmatory sampling at 
SWMU 17 A. Gamma activity resulting from uranium-238 and uranium-235 was not detected in 
the samples collected. However, a comparison to background is not possible because the 
minimum detectable activities (MDA) used in the analyses for uranium-238 and uranium-235 
were above background levels. Although the MDA for gamma-emitting radionuclides was 
sometimes higher than the background level for that radionuclide, they were nevertheless 
orders of magnitude less than a risk-based preliminary remediation goal (PRG), which is based 
upon a 15-millirem-per-year (mrem/yr) effective dose equivalent (EDE) maximum dose limit 
found in EPA's OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination" (EPA August 1997). Therefore, the analytical 
results are acceptable. Gamma activity resulting from thorium-234 was not detected above the 
background limit in any samples collected for SWMU 17A. 

Gamma activity attributed to thorium-232 and radium-228 was detected in each of the samples 
collected, but at levels below background. Gamma activity from cesium-137 was detected in 
sample 17A-GR-OlO-0-SS-0l at 0.0468 picocuries per gram (pCi/g), which is well below the 
0.664 pCilg background activity limit. Results for the remaining samples indicate gamma 
activity from cesium-137 was not detected. 

4.4.3.4.2 SWMU 178 

Five surface soil samples were collected at SWMU 17B and analyzed on site for metals and 
gamma activity. In addition, one split sample was sent to an off-site laboratory for verification 
analysis for metals. Table 4.4.3-2 summarizes the on- and off-site analytical results for metals. 
Table 4.4.3-3 summarizes results on gamma spectroscopy analysis. Figure 4.4.3-4 shows 
SWMU 17B confirmatory surface soil sample locations. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the five surface soil 
samples and the one split sample collected during confirmatory sampling at SWMU 17B. 
Beryllium. cadmium. selenium, and silver were not detected in any of the samples. However, 
the cadmium, silver, and selenium detection limits exceeded nonquantified maximum 
background concentration limits. Mercury had one detection at an estimated concentration level 
of 0.07 J mg/kg in sample 17B-GR-005-0-SS-02. Arsenic and chromium were detected in the 
off-site analysis (17B-GR-005-o-SS-02) at concentration levels less than maximum background 
concentration limits. Barium (at 160 mg/kg and 220 mg/kg) and lead (270 mgfkg) concentration 
levels exceeded maximum background screening level concentration limits in samples 17B-GR-
004-0-SS-02 and 17B-GR-005-0-SS-02. Nickel was detected above the maximum background 
at a concentration level of 14 mg/kg in the off-site analysis in sample 17B-GR-005-0-SS-02. 
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Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the five 
surface soil samples and one duplicate sample collected during confirmatory sampling at 
SWMU 17B. Gamma activity resulting from uranium-238 and the short-lived daughter 
thorium-234 was not detected in the samples collected. However, for uranium-238 a 
comparison to background is not possible because the MDA used in the analyses were above 
background levels. The MDA used in the analyses for thorium-234 were all below or 
comparable to the background limit. Gamma activity resulting from uranium-235 was also not 
detected in the samples collected, and the MDAs were again above background. Although the 
MDA for gamma-emitting radionuclides was sometimes higher than the background level for 
that radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, 
which is based upon a 15-mremlyr EDE maximum dose limit found in EPA's OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA August 1997). Therefore, the analytical results are acceptable. The 
results indicate that gamma activity attributed to thorium-232 and radium-228 was detected in 
each of the samples collected, but at levels below background. Gamma activity from 
cesium-137 was either detected at levels below background or not detected. 

4.4.3.4.3 SWMU 17C 

Thirty surface soil samples and three duplicate samples collected at SWMU 17C were analyzed 
on site for metals, gamma activity, and VOCs. In addition to the three duplicate samples, six 
split samples were sent to an off-site laboratory for verification analysis for metals and VOCs. 
Tables 4.4.3-2, 4.4.3-3, and 4.4.3-4 present the on- and off-site analytical results for metals, 
radionuclides, and VOCs, respectively. Figure 4.4.3-5 shows SWMU 17C confirmatory surface 
soil sample locations. Soil samples 17C-GR-002-0-SS-02, 17C-GR-003-0-SS-02, and 17C-GR-
004-0-SS-02 were collected from the area where the two drums labeled contaminated liquids 
were stored. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the 30 surface soil 
samples and six split samples collected during confirmatory sampling at SWMU 17C. Beryllium, 
cadmium, mercury, selenium, and silver were not detected in any of the samples. However, the 
cadmium, selenium, and silver detection limits exceeded maximum nonquantified background 
screening levels. Chromium and lead were detected in the off-site analyses below the 
maximum background concentration limits. Barium concentration levels were all at or below the 
maximum background concentration limit with the exception of sample 17C-GR-025-0.0-SS0 
(at a slightly elevated concentration level of 140 mglkg). Arsenic (at 16S and 7.9 mglkg) and 
nickel (at 17,15, and 12 mglkg) slightly exceeded the maximum background concentration 
limits in off-site analyses of samples 17C-GR-015-0.0-SS0, 17C-GR-020-0.0-SS0, and 17C­
GR-025-0.0-SS0, respectively. 
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Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the 30 surface 
soil samples and three duplicate samples collected during confirmatory sampling at 
SWMU 17C. Gamma activity resulting from uranium-238 and uranium-235 was not detected in 
the samples collected. However, a comparison to background is not possible because the MDA 
used in the analyses for uranium-238 and uranium-235 were above background levels. Gamma 
activity resulting from thorium-234 was only detected in the duplicate sample 17C-GR-025-0-
SSD-04 at 1.12 pCilg, which is below the 1.4 pCilg background level. Although the MDA for . 
gamma-emitting radionuclides was sometimes higher than the background level for that 
radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, which is 
based on a 15-mrem/yr EDE maximum dose limit found in EPA's OSWER Directive No. 
9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA August 1997). Therefore, the analytical results are acceptable. Gamma 
activity from thorium-234 was not detected in the remaining samples and the MDA used in those 
analyses were either below or comparable to the background limit. Gamma activity attributed to 
thorium-232 and radium-228 was detected in each of the samples collected, but at levels below 
background. Gamma activity from thorium-228 and cesium-137 was either not detected or 
detected below background in all the samples collected. 

Table 4.4.3-4 presents a summary of the results of the VOC analysis for 30 surface soil samples 
and six split samples collected for verification analysis during confirmatory sampling at 
SWMU 17C. No VOCs were detected in the samples analyzed at the on-site ER Chemistry 
Laboratory. VOCs were detected in four of the six split samples sent off site for analysis. 
Acetone was detected at concentration levels of 22, 19, and 11 Ilglkg in samples 17C-GR-02D­
O.O-SSO, 17C-GR-025-0.0-SS0, and 17C-GR-030-0.0-SS0, respectively. Methylene chloride 
was detected at an estimated concentration level of 1.2 J Ilg/kg in sample 17C-GR-01 0-0.0-
sse. 

4.4.3.4.4 SWMU 170 

Five surface soil samples were collected at SWMU 17D and analyzed on site for metals and 
gamma activity. In addition, one split sample and one split duplicate sample were sent to an off­
site laboratory for verification analysis for metals. Tables 4.4.3-2 and 4.4.3-3 present the on­
and off-site analytical results for metals and radionuclides, respectively. Figure 4.4.3-6 shows 
SWMU 17D confirmatory surface soil sample locations. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the five surface soil 
samples, one split sample, and one split duplicate sample collected during confirmatory 
sampling at SWMU 17D. Beryllium, cadmium, selenium, and silver were not detected in any of 
the samples. However, the cadmium, selenium, and silver detection limits exceeded 
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nonquantified maximum background screening levels. Barium was below the background 
concentration limit in all samples with the exception of a slightly elevated concentration of 160 
mglkg in sample 17D-GR-003-Q-SS-02. Chromium and lead were detected below the 
background concentration limits. Nickel was detected slightly above background (at 12 mglkg) 
in sample 17D-GR-005-0-SSD-02. The nickel concentration level in the duplicate split of this 
sample (17D-GR-005-SSD) (at 10 mglkg) was less than the background concentration level of 
11.5 mglkg. Mercury was detected at a concentration of 0.12 J mglkg (17D-GR-001-0-SS-02). 
Mercury does not have a quantified background value. 

Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the five 
surface soil samples and one duplicate sample collected during confirmatory sampling at 
SWMU 17D. Gamma activity resulting from uranium-238 and uranium-235 was not detected in 
the samples. However, a comparison to background is not possible because the MDA used in 
the analyses for uranium-238 and uranium-235 were above background levels. Although the 
MDA for gamma-emitting radionuclides was sometimes higher than the background level for 
that radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, 
which is based upon a 15-mremlyr EDE maximum dose limit found in EPA's OSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA August 1997). Therefore, tne analytical results are acceptable. Gamma 
activity resulting from thorium-234 was not detected above the 1.4 pCi/g background level in 
any samples collected at SWMU 170. 

Gamma activity attributed to thorium-232 and radium-228 was detected in each sample 
collected but at levels below background. Similarly, gamma activity from cesium-137 was 
detected in each sample collected, but not above the background limit. 

4.4.3.4.5 SWMU 17E 

Five surface soil samples were collected at SWMU 17E and analyzed on site for metals and 
gamma activity. In addition, one split sample was sent to an off-site laboratory for verification 
analysis for metals. Tables 4.4.3-2 and 4.4.3-3 present the on- and off-site analytical results for 
metals and radionuclides, respectively. The samples were collected from areas around existing 
scrap piles. Figure 4.4.3-7 shows SWMU 17E confirmatory surface soil sample locations. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the five surface soil 
samples and one split sample collected during confirmatory sampling at SWMU 17E. Arsenic, 
beryllium, cadmium, mercury, selenium, and silver were not detected in any of the samples. 
However, the cadmium, arsenic, selenium, and silver detection limits exceeded nonquantified 
maximum background screening levels. 

ALJ5·98IWP/SNL:R43<lO-4.DOC 4-61 301462.183.0306125198 3:41 PM 



THIS PAGE INTENTIONALLY LEFT BLANK 

AU5-98IWPISNL:R4300-4.0OC 4-62 3010462.183.03061251983:41 PM 



MApkt-S80388 04/23/98 6NL al6 OAO. el!104 6Morrleon .ma8038e .. ml 
414800 4U900 4'6000 416100 

I \\ 
• 
• • , 

4f480fJ 

. , 
• • • , , , , 

I 
I 

\ , , 
\ 

' ~ 
1" , 

'. , 

\ , , 
\ , , 

\ , 

, ""', ,,/ ... --, " .. -
, ',\ 1 \ ........... , \ \ ... "'\ , \ \ \ \ 

~ \. '. \ //:;;~;~j':;~~~>,.\ , + \ \, "t. ... .. "'\1 1 
\ ~I ; ... ... _ ... , \ \\\ 

, \ \ / ' 1/'/ / ~' ........ \, ~,~\ \ \ 1\ 
, \ \\ I fit I I I \ I \1 

I \ \ I J : : I \ I ,I! r ! \ 
\ f \ I \ ' ' _ .. ...... "" .' ) } i j 

, \ \ \ \ \' \.. ... - ,, ' ~ .. I I 

\ \, \ \:':~~~::~:-~~~~~~-~~::~:>/ 
I \ \" " '" .. _~_::.::' . ,0.' , \ .. ~ ..... ~ .... 
I \ ' 

\ SWMU "7F ""\ 
I "" ': 17\Fss.2 ... \17Fss.3 \ , ~ ...... -..v. S \ \ + / \ ~;:+ '\ 
1 / \ ~.! \ 
, " '. ~17FSS·5 .. 
, ! .. :--~ \ 
I / 17FSS·l .. 17E S·l 
I ' .---_.("" -, 

I l J ' \ .-!'17ESS.3 
, , ~'I " I 
\ ' ", SWMU 17E I O \ tf'17ESS.4 

" ,, __ , '- ___ ! r~?,ESS.5 

+ 

\ , , , 
! 

"".. 17 Ess.i """ 
+" _-+'~-~~J ~ 

'I,. _------- , ...... . ~ .• ~ 
'\ 1+ " , ------\ , r .... --- \ , 

, \ 1 
\ '. I 
\ .. , 
\ '. I 

r---~----" 
I " ~ \ 
! ~ I : SWMU 91 
I : 
I ! 
I ,. ~ 

\ , , \ , 
SWMU S9A \ \ I 

\ \ I 
I ! 
I I 

I 
I 

, \ , 
] , 

4'6000 415100 

Legend Figure 4.4.3-7 
Confirmatory Surface Soil Sample Locations 

at SWMU 17E and SWMU 17F 
o Scrap Pile Location 

• Sampling Location 

2 Foot Contour 

Roadway 

SWMU Boundary 

Building 

Concrete Pad 

4-63 

30 00 

100Ieln FI« 

o 7.2 , ... 
Ik:IlolnMett.t1 

Sandia National Laboratories, New Mexico 
Environmental aeo re hic Information S &tam 





Barium, chromium, and lead were found at levels below the background concentration limits. 
Nickel (at 12 mg/kg) was detected by the off-site analysis at a slightly elevated level above the 
background concentration limits of 11.5 mg/kg. 

Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the five 
surface soil samples and one duplicate sample collected during confirmatory sampling at 
SWMU 17E. Gamma activity resulting from uranium-238 and the short-lived daughter 
thorium-234 was not detected in the samples collected. However, for uranium-238 a 
comparison to background is not possible because the MDA used in the analyses were above 
background levels. The MDAs used in the analyses for thorium-234 were all below the 
background limit. Gamma activity resulting from uranium-235 was also not detected in the 
samples collected and the MDA was again above background. Although the MDA for gamma­
emitting radionuclides was sometimes higher than the background level for that radionuclide, 
they were nevertheless orders of magnitude less than a risk-based PRG, which is based upon a 
15-mrem/yr EDE maximum dose limit found in EPA's OSWER Directive No. 9200.4-18, 
"Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination" (EPA 
August 1997). Therefore, the analytical results are acceptable. Gamma activity attributed to 
thorium-232 and radium-228 was either not detected or detected at levels below background. 
Gamma activity from cesium-137 was not detected above background in the samples collected. 

4.4.3.4.6 SWMU 17F 

Five surface soil samples and one duplicate sample were collected at SWMU 17F and analyzed 
on site for metals and gamma activity. In addition, one split duplicate sample was sent to an off­
site laboratory for verification analysis for metals. Tables 4.4.3-2 and 4.4.3-3 present the on­
and off-site analytical results for metals and radionuclides, respectively. The samples were 
collected from areas around existing scrap piles. Figure 4.4.3-7 shows SWMU 17F confirmatory 
surface soil sample locations. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the five surface soil 
samples, one split sample, and split duplicate sample collected during confirmatory sampling at 
SWMU 17F. Beryllium, cadmium, mercury, selenium, and silver were not detected in any of the 
samples. However, the cadmium, selenium, and silver detection limits exceeded the 
nonquantified maximum background screening levels. Arsenic, barium, chromium, lead, and 
nickel were detected at levels at or below the background concentration limits. Mercury was 
detected at a concentration of 0.08 J mg/kg. Mercury does not have a quantified background 
concentration. 
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Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the five 
surface soil samples and one duplicate sample collected during confirmatory sampling at 
SWMU 17F. Gamma activity resulting from uranium-238 and uranium-235 was not detected in 
the samples collected. However, since the MDA used in the analyses for uranium-238 and 
uranium-235 were above background levels, no comparison is possible. Although the MDA for 
gamma-emitting radionuclides was sometimes higher than the background level for that 
radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, which is 
based upon a lS-mrem/yr EDE maximum dose limit found in EPA's OSWER Directive No. 
9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA August 1997). Therefore, the analytical results are acceptable. Gamma 
activity resulting from thorium-234 was not detected above the 1.4 pCVg background limit. 

Gamma activity attributed to thorium-232 and radium-228 was detected in each sample 
collected but at levels below background. Gamma activity from cesium-137 was either not 
detected or detected below the 0.664 pCVg background activity limit. 

4.4.3.4.7 SWMU 17G 

Five surface soil samples were collected at SWMU 17G and analyzed on site for metals and 
gamma activity. In addition, one split sample was sent to an oft-site laboratory for verification 
analysiS for metals. Tables 4.4.3-2 and 4.4.3-3 present the on- and oft-site analytical results for 
metals and radionuclides, respectively. SWMU 17G was actually the site of a small shock tube. 
Sample locations were selected at the ends of the shock tube to determine soil quality in these 
areas. Figure 4.4.3-6 shows SWMU 17G confirmatory surface soil sample locations. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the five surface soil 
samples and one split sample collected during confirmatory sampling at SWMU 17G. Arsenic, 
beryllium, cadmium, mercury, nickel, selenium, and silver were not detected in any of the 
samples. Barium, chromium, and lead were detected at levels below background concentration 
limits. However, the arsenic, cadmium, selenium, and silver detection limits exceeded 
maximum nonquantified background concentration limits. 

Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the five 
surface soil samples collected during confirmatory sampling at SWMU 17G. Gamma activity 
resulting from uranium-238 and the short-lived daughter thorium-234 was not detected in the 
samples collected. However, for uranium-238 a comparison to background is not possible 
because the MDA used in the analyses were above background levels. The MDA used in the 
analyses for thorium-234 were all below the background limit. Similarly, gamma activity 
resulting from uranium-235 was not detected in the samples collected, and the MDA was again 
above background. Although the MDA for gamma-emitting radionuclides was sometimes higher 
than the background level for that radionuclide, they were nevertheless orders of magnitude 
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less than a risk-based PRG, which is based upon a 1S-mrernlyr EDE maximum dose limit found 
in EPA's OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites 
with Radioactive Contamination" (EPA August 1997). Therefore, the analytical results are 
acceptable. 

Gamma activity attributed to thorium-232 and radium-228 was detected at levels well below the 
1.01 pCi/g background limit. Similarly, gamma activity from cesium-137 was not detected above 
background in the samples collected. 

4.4.3.4.8 SWMU 17H 

Twenty surface soil samples and three duplicate samples were collected at SWMU 17H and 
analyzed on site for metals, gamma activity, and VOCs. In addition to the three duplicate 
samples, four split samples and one duplicate split sample were sent to an off-site laboratory for 
verification analysis for metals and VOCs. Tables 4.4.3-2, 4.4.3-3, and 4.4.3-4 present the on­
and off-site analytical results for metals, radionuclides, and VOCs, respectively. Figure 4.4.3-8 
shows SWMU 17H confirmatory surface soil sample locations. 

Metals 

Table 4.4.3-2 presents a summary of the results of the metals analysis for the 20 surface soil 
samples three duplicate, and five split samples collected during confirmatory sampling at 
SWMU 17H. Beryllium, cadmium, selenium, and silver were not detected in any of the samples. 
However, the cadmium, selenium, and silver detection limits exceed the maximum 
nonquantified background concentration limits. Chromium and lead were detected below the 
background concentration limits. Mercury was detected at 0.24 mglkg in sample 
17H-GR-01S-0-SS-02 (on-site laboratory). Mercury was not detected in any of the off-site 
sample analyses. 

Arsenic levels (at S7 mg/kg) exceeded the background concentration limit of S.6 mglkg in one of 
the samples analyzed on site (17H-GR-009-0-SS-02). In all other samples arsenic was 
detected at levels less than the background concentration limit. Barium concentration levels 
were slightly elevated (at from 140 to 160 mg/kg) in samples 17H-GR-QOS-O-SS-OS, 
17H-GR-006-0-SS-02, 17H-GR-010-0-SS-0S, 17H-GR-01S-0-SS-0S, 17H-GR-020-0-SS-0S, 
and 17H-GR-020-0-SSD-OS. Nickel concentrations were also slightly elevated (at from 12 to 
14 mg/kg) in samples 17H-GR-OOS-Q-SS-OS, 17H-GR-01Q-O-SS-OS, 17H-GR-01S-0-SS-0S, and 
17H-G R-02Q-0-SSD-OS. 

AUS-9BIVI'P/SNL:~ .DOC 4-69 301462.183.03 06125/98 3:41 PM 



Radionuclides 

Table 4.4.3-3 presents a summary of the on-site gamma spectroscopy results for the 20 surface 
soil samples and three duplicate samples collected during confirmatory ~ampling at 
SWMU 17H. Gamma activity resulting from uranium-238 and the short-lived daughter 
thorium-234 was not detected in the samples collected. However, for uranium-238 a 
comparison to background is not possible because the MDA used in the analyses were above 
background levels. The MDA used in the analyses for thorium-234 were either below or 
comparable to the background limit. Similarly, gamma activity resulting from uranium-235 was 
not detected in the samples collected, and the MDA was again above background. Although 
the MDA for gamma-emitting radionuclides was sometimes higher than the background level for 
that radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, 
which is based upon a 15-mremlyr EDE maximum dose limit found in EPA's aSWER Directive 
No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA August 1997). Therefore, the analytical results are acceptable. 

Gamma activity attributed to thorium-232 and radium-22B was detected in each of the samples 
collected, but at levels below the 1.01 pCi/g background limit. Similarly, gamma activity from 
cesium-137 was either not detected or not detected above background in each sample 
collected. 

Table 4.4.3-4 presents a summary of the results of the vac analysis for the 20 surface soil 
samples, four split samples, and one duplicate sample collected during confirmatory sampling at 
SWMU 17H. Acetone, trichloroethene, and 2-hexanone were detected at low parts-per-billion 
concentration levels (5.6 to 34 ~glkg) in three of the surface soil samples analyzed on site from 
two sampling locations (17H-GR-012-0-SS-18, 17H-GR-020-0-SS-1B, and 17H-GR-020-0-SSD-
19 [duplicate]). Acetone was detected at a concentration level of 13 ~glkg in only one of the five 
split samples sent off site for verification analysis (17H-GR-015-0-SS-11). 

4.4.3.4.9 Quality Assurance/Quality Control Results 

Metals 

Table 4.4.3-2 presents results of the analysis of metals quality assurance/quality control 
(OA/OC) samples collected during confirmatory sampling. All OA/OC samples for metals 
analyses were performed on split samples sent off-site for verification analysis. In addition, 
OA/OC samples consisted of four field blanks (17C-GR-016-0.0-FB, 17F-GR-005-0-FB-07, 
17G-GR-005-FB-16, and 17H-GR-020-0-FB-07) and four equipment blanks (17C-GR-016-0.0-
EB, 17F-GR-005-0-EB-06, 17G-GR-005-EB-15, and 17H-GR-020-0-EB-06). Results of 
analyses showed concentration levels of arsenic present at the detection limit (0.010 mglliter 
[L]) in two field blanks and two equipment blanks. Lead was present at approximately the 
detection limit (0.0032 mglL) in one equipment blank and one field blank. No other metals were 
detected in the equipment or field blanks. 

Eight duplicate soil samples (17 A-GR-01 0-0-SSD-03, 17C-GR-005-0-SSD-03, 17C-GR-015-0-
SSD-03, 17C-GR-025-0-SSD-03, 17F-GR-005-0-SSD-03, 17H-GR-005-0-SSD-03, 
17H-GR-015-0-SSD-03, and 17H-GR-020-0-SSD-03) were collected during confirmatory 
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sampling at SWMU 17 and analyzed on site for metals. The relative percent difference (RPO) 
for barium (only metal detected) ranged from 0 percent to 58 percent. 

Nineteen split samples (17A-GR-005-0-SS-02, 17A-GR-010-0-SS-02, 17B-GR-005-0-SS-02, 
17C-GR-005-0.O-SS0, 17C-GR-010-0.0-SS0, 17C-GR-015-0.0-SS0, 17C-GR-020-0.O-SS0, 
17C-GR-025-0.0-SS0, 17C-GR-030-0.0-SS0, 17D-GR-005-0-SS0-02, 17D-GR-005-SS0, 
17E-GR-005-0-SS-02, 17F-GR-005-0-SS-02, 17G-GR-005-SSD-02, 17H-GR-005-SS-05, 
17H-GR-010-SS-05, 17H-GR-015-SS-05, 17H-GR-020-0-SS-05, and 17H-GR-020-0-SS0-05) 
were collected during confirmatory sampling at SWMU 17 and were analyzed off site for 
verification analysis for metals. The RPDs for all metals detected ranged from 0 percent to 
18 percent. Because of the lower MDL in off-site analyses, metals such as arsenic, barium, 
chromium, lead, and nickel were detected in the off-site samples only. 

Radionuclides 

Table 4.4.3-3 presents analytical results of radionuclides in QA/QC samples collected 
during confirmatory sampling. All QA/QC analyses for radionuclides were performed on site. 
QA/QC samples consisted of four field blanks (17C-GR-016-0.0-FB, 17D-GR-005-FB-01, 
17F-GR-005-0-FB-12, and 17H-GR-020-FB-01) and four equipment blanks (17C-GR-016-0.0-
EB,170-GR-005-EB-01, 17F-GR-005-0-EB-13, and 17H-GR-020-EB-01). No radionuclides 
were detected in any of the equipment or field blanks. 

Twelve duplicate soil samples (17A-GR-005-0-SS0-04, 17A-GR-010-0-SS0-04, 17B-GR-005-0-
SSO-04, 17C-GR-005-0-SSD-04, 17C-GR-015-0-SSD-04, 17C-GR-025-0-SS0-04, 170-GR-
005-SS0-01, 17E-GR-005-0-SS0-04, 17F-GR-005-0-SS0-04, 17H-GR-005-0-SSD-04, 
17H-GR-015-O-SS0-04, and 17H-GR-020-0-SSD-04) were collected during confirmatory 
sampling at SWMU 17 and were analyzed on site for radionuclides using gamma spectroscopy. 
Activities of radionuclides in the duplicate samples were comparable to those detected in the 
equivalent primary samples (Annex 4-8). 

VOCs 

Two field blanks (17C-GR-016-0.0-FB and 17H-GR-020-0-FB-09), two equipment blanks 
(17C-GR-016-0.0-EB and 17H-GR-020-0-EB-08), and two trip blanks (17C-GR-016-0.0-TB and 
17H-GR-020-0-TB-10) were collected during confirmatory sampling at SWMU 17 and were 
analyzed at the off-site analytical laboratory. No VOCs were detected in any of the blanks. 

Six duplicate soil samples (17C-GR-005-0-SS0-19, 17C-GR-015-0-SSD-19, 17C-GR-025-0-
SSO-19, 17H-GR-005-0-SS0-19, 17H-GR-015-0-SSD-19, and 17H-GR-020-0-SS0-19) were 
collected during confirmatory sampling at SWMUs 17C and 17H and were analyzed on site for 
VOCs. With the exception of 20 ~glkg of acetone in sample 17H-GR-020-0-SS0-19, no 
concentrations of VOCs were detected in any of the duplicate samples analyzed on site. The 
RPO for sample 17H-GR-020 was 52 percent. 

Eleven split samples (17C-GR-005-0.0-SS0, 17C-GR-010-0.0-SS0, 17C-GR-015-0.0-SS0, 
17C-GR-020-0.0-SS0, 17C-GR-025-0.0-SS0, 17C-GR-030-0.0-SS0, 17H-GR-005-0-SS-11, 
17H-GR-010-0-SS-11, 17H-GR-015-0-SS-11, 17H-GR-020-0-SS-11, and 17H-GR-020-SS0-11) 
collected during confirmatory sampling at SWMU 17 were analyzed off-site for verification 
analyses of VOCs. In most cases, absence of detectable VOCs in the split samples analyzed 
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off site were comparable to the on-site laboratory analytical results. However, low 
concentrations of acetone (at up to 22 IJglkg) were detected in three of the samples from 
SWMU 17C and in one sample from SWMU 17H. No duplicate samples were analyzed for 
VOCs and therefore no RPD was calculated. 

Data Validation 

The SNUNM Sample Management Office conducted Data Validation I and Data Validation II 
reviews of off-site data in accordance with Technical Operating Procedure 94-03, Rev. 0 
(SNUNM July 1994). An independent review of the validation process confirmed that the 
reviews performed by SNUNM were accurate and that the data are acceptable for use in this 
NFA proposal for SWMU 17 (Annex 4-C). All gamma spectroscopy data were reviewed by 
SNUNM Department n13 in accordance with the RPSD Procedure RPSD-02-11 (SNUNM July 
1996). Although the MDA for gamma-emitting radionuclides was sometimes higher than the 
background level for that radionuclide, they were nevertheless orders of magnitude less than a 
risk-based PRG, which is based upon a 15-mremlyr EDE maximum dose limit found in EPA's 
OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA August 1997). Therefore, the analytical results are 
acceptable. 

4.5 Site Conceptual Model 

4.5.1 Nature and Extent of Contamination 

The COCs at the eight subunits within SWMU 17 are metals and radionuclides associated with 
the weathering of scrap metal, and in the case of SWMU 17B, with additional dispersion testing. 
In almost all cases, the COCs are only slightly elevated above the maximum background limits 
specified for the Southwest Test Area (Dinwiddie September 24,1997). The COCs for the 
SWMU 17 subunits are summarized in Table 4.5.1-1. The COCs that exceed the maximum 
background limits typically occur as isolated hot spots of one or two different COCs with no 
particular COC associations, no correlation to particular scrap pile sources, or areas that could 
be delineated as contaminated. No elevated concentrations of metals or radionuclides are 
anticipated below the ground surface at any of the eight scrap yard subunits because the 
release mechanism at the sites is the surficial weathering of scrap material stored above 
ground. The additional dispersion testing at SWMU 17B may have released COCs as airfall of 
radionuclides to the ground surface during testing activities. There has been no documented 
historical activities at the subunits causing a ground surface disturbance that could have mixed 
surface and subsurface soil. 

4.5.1.1 SWMU 17A 

Environmental samples were collected from 10 locations from surface soils across the subunit. 
Barium concentrations exceeded the maximum background limit of 130 mglkg in five samples 
collected from the northem and eastern sampling locations (17A-GR-006, -007, -008, -009, and 
-010). However, the average barium concentration for the subunit is 127 mg/kg. Lead was 
elevated in two samples collected from the center of the site at concentrations of 26 J mglkg 
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Table 4.5.1-1 
Summary of COCs for SWMU 17 

Maximum Sampling 
Background Maximum Average Locations Where 
UmitlSWTA" Concentration Concentration 

b 
Background COCs Greater 

SWMU than (mg/kg except (mg/kg except (mg/kg except Concentration 
Subunit Number of SamDles Backoround where noted) where noted) where notedl Limit Exceeded 

17A 1 0 environmental, Barium 130 180 127 17A·GR·OO6 
3 duplicates 17A·GR·OO7 

17A·GR·OOB 
17A·GR·OO9 
17A·GR·Ol0 

Chromium 17.3 18 10.6 17A·GR·Ol0 
Nickel 11.5 16 5.5 17A·GR·Ol0 
Lead 21 .4 26J 12.6 17A·GR·OO5 

17A·GR·Ol0 
Cadmium <1 NO<10 8.6 All samples 
Selenium <1 NO <50 42.5 All samples 
Silver <1 NO<10 B.8 All samples 
U·238 1.4pCi/a NO (6.5) DCi/a Not calculated All samDles 
U·235 0.16 pCi/o NO (0.461) pCi/o Not calculated All samDles 
Barium 130 220 143 17B·GR·OO4 

17B·GR·OO5 
17B 5 environmental, Nickel 11.5 14 5.6 17B·GR·OO5 

1 duplicate, Lead 21 .4 270 54.B 17B·GR·OO4 
5 radiological VCM, Cadmium <1 NO<10 8.5 All samples 
1 duplicate Selenium <1 NO <50 41 .8 All samples 

Silver <1 NO<10 8.7 All samples 
U·238 1.4 pCi/a 19.1 pCi/o Not calculated 17BE3B·SS 
U·235 0.16 DCi/a 0.26 pCi/a' Not calculated 17BE3B·SS 
Arsenic 5.6 16 S 43.3 17C·GR·015 

17C-GR·020 
17C 30 environmental, Barium 130 140 81 17C·GR-ll25 

9 duplicates Nickel 11.5 17 5.2 17C·GR·015 
17C-GR·020 
17C·GR·025 

Cadmium <1 NO<10 B.6 All samples 

Selenium <1 NO <50 42.4 All samples 

Silver <1 NO <10 B.B All samples 

U·23B l.4pCi/g NO (6.47) pCi/g Not calculated All samples 
U·235 0.16 pCi/o NO (0.455) pCiJg. Not calculated All samples 
Acetone Not applicable 22 lIg/kg' 6.411g/k9 17C·GR·020 

17C·GR·025 
17C·GR·030 

Methlyene Not applicable 1.2 J lIg/kg 1.6 lIg/kg 17C·GR·Ol0 
Chloride 

Refer to footnotes at end of table 
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and 23 mglkg. Sample location 17A-GR-010, located in the northwestem corner of the site, 
contained slightly elevated chromium (at 18 mglkg) and nickel (at 16 mglkg) in addition to the 
elevated barium concentration. The average metals concentrations for all COCs are below the 
maximum background limits. In most samples, the uranium-238 and uranium-235 activities 
could not be defined because the MDAs exceeded the maximum background limits. Although 
the MDA for gamma-emitting radionuclides was sometimes higher than the background level for 
that radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, 
therefore, the analytical results are acceptable. A summary of the COCs exceeding maximum 
background limits and the location of the COCs are provided in Table 4.5.1-1 and 
Figure 4.4.3-3, respectively. 

4.5.1.2 SWMU 178 

Following the radiological VCM at the subunit, five radiological VCM confirmation samples were 
collected in addition to five environmental samples for metals and radionuclides from surface 
soils. Barium (at 160 mglkg) and nickel (at 14 mglkg) were slightly elevated in the southwestern 
corner of the site. In the northwestern corner of the site, barium (at 220 mglkg), and lead (at 
270 mglkg) were elevated relative to maximum background limits. The uranium-238 and 
uranium-235 activities could not be defined in the environmental samples because the MDAs 
exceeded the maximum background limits. Although the MDA for gamma emitting 
radionuclides was sometimes higher than the background level for that radionuclide, they were 
nevertheless orders of magnitude less than a risk-based PRG, therefore, the analytical results 
are acceptable. Residual gamma activity following the VCM included uranium-235, 
uranium-238, and thorium-234 activity in all sampling locations with the exception of 
uranium-238 in 17BE5-SS. A summary of the COCs exceeding maximum background limits 
and the location of the COCs is provided in Table 4.5.1-1. VCM confirmation and environmental 
sample locations are shown on Figures 4.4.3-2 and 4.4.3-4, respectively. 

4.5.1 .3 SWMU 17C 

Environmental samples were collected from 30 locations from surface soils across the subunit. 
Barium concentrations slightly exceeded the maximum background limit in one sample collected 
from the southwest quadrant of the subunit. Elevated nickel concentrations of 17 mglkg, 
15 mglkg, and 12 mglkg in sample locations 17C-GR-015, 17C-GR-020, and 17C-GR-D25, 
respectively. Arsenic was also detected in sample locations 17C-GR-020 and 17C-GR-025 at 
concentrations of 16 S mglkg and 7.9 mglkg, respectively. The uranium-238 and uranium-235 
activities at all sample locations could not be defined in the environmental samples because the 
MDAs exceeded the maximum background limits. At seven environmental sample locations 
thorium-234 activities could not be defined because the MDA also exceeded the maximum 
background limits. Low concentrations of VOCs were restricted to several off-site duplicate 
samples. Like the occurrence of metal COCs, the location of VOCs detections is spurious. 
Acetone was detected at concentrations of 22 IJglkg, 19 IJglkg, and 11 IJglkg in sample locations 
17C-GR-020, 17C-GR-025, and 17C-GR-030, respectively. Methylene chloride was estimated 
at 1.2 J IJg/kg in sample location 17C-GR-01 o. A summary of the COCs detected and the 
location of the COCs is provided in Table 4.5.1-1 and Figure 4.4.3-5, respectively. 
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4.5.1.4 SWMU17D 

Environmental samples were collected from five locations from surface soils across the subunit. 
The only metal COCs identified above background were nickel (170-GR-005) and barium 
(17D-GR-003) on the north side of the site. The nickel concentration of 12 mglkg and the 
barium concentration of 160 mglkg were both slightly elevated above the maximum background 
limits. Average concentrations of nickel and barium were well below the background 
concentration limits for those metals. In most samples, the uranium-238 and uranium-235 
activities could not be defined because the MDAs exceeded the maximum background limits. 
Although the MDA for gamma-emitting radionuclides was sometimes higher than the 
background level for that radionuclide, they were nevertheless orders of magnitude less than a 
risk-based PRG, which is based upon a 15-mremlyr EDE maximum dose limit found in EPA's 
OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA August 1997). Therefore, the analytical results are 
acceptable. A summary of the COCs exceeding maximum background limits and the location of 
the COCs is provided in Table 4.5.1-1 and Figure 4.4.3-6, respectively. 

4.5.1.5 SWMU 17£ 

Only one of the five environmental sample locations contained a metal COC exceeding the 
maximum background limit in surface soil. A nickel concentration of 12 mglkg, slightly 
exceeding the maximum background limit of 11.5 mglkg, was detected in the surface soil 
sample 17E-GR-005 on the southeastern corner of the existing scrap pile. The uranium-238 
and uranium-235 activities could not be defined because the MOAs exceeded the maximum 
background limits. Although the MOA for gamma-emitting radionuclides was sometimes higher 
than the background level for that radionuclide, they were nevertheless orders of magnitude 
less than a risk-based PRG, which is based upon a 15-mremlyr EOE maximum dose limit found 
in EPA's OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites 
with Radioactive Contamination" (EPA August 1997). Therefore, the analytical results are 
acceptable. A summary of the COGs exceeding maximum background limits and the location of 
the GOCs is provided in Table 4.5.1-1 and Figure 4.4.3-7, respectively. 

4.5.1.6 SWMU 17F 

Environmental samples collected from five locations from surface soils at the subunit contained 
no metal GaGs exceeding the maximum background limits except for mercury because mercury 
does not have a quantified background limit. In most samples, the uranium-238 and uranium-
235 activities could not be defined because the MDAs exceeded the maximum background 
limits. Although the MDA for gamma-emitting radionuclides was sometimes higher than the 
background level for that radionuclide, they were nevertheless orders of magnitude less than a 
risk-based PRG, which is based upon a 15-mremlyr EDE maximum dose limit found in EPA's 
OSWER Directive No. 9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with 
Radioactive Contamination" (EPA August 1997). Therefore, the analytical results are 
acceptable. A summary of the COCs exceeding maximum background limits and the location of 
the GOCs is provided in Table 4.5.1-1 and Figure 4.4.3-7, respectively. 
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4.5.1.7 SWMU 17G 

There are no non radiological COCs identified from the five surface soil analyses performed from 
the subunit above background. The uranium-238 and uranium-235 activities could not be 
defined because the MDAs exceeded the maximum background limits. Although the MDA for 
gamma-emitting radionuclides was sometimes higher than the background level for that 
radionuclide, they were nevertheless orders of magnitude less than a risk-based PRG, which is 
based on a 15-mremlyr EDE maximum dose limit found in EPA's OSWER Directive No. 
9200.4-18, "Establishment of Cleanup Levels for CERCLA Sites with Radioactive 
Contamination" (EPA August 1997). Therefore, the analytical results are acceptable. A 
summary of the COCs exceeding maximum background limits and the location of the COCs is 
provided in Table 4.5.1-1 and Figure 4.4.3-6, respectively. 

4.5.1.8 SWMU 17H 

Samples were collected from 20 surface soil locations across the subunit. Barium and nickel 
were both slightly elevated above the maximum background limits in four sample locations. 
Barium was also detected in a fifth location as the only COCo However, the average 
concentrations of barium (113 mglkg) and nickel (5.6 mglkg) are below the maximum 
background limits. Arsenic was detected in one isolated sample location (17H-GR-009) at a 
concentration of 57 mg/kg. Mercury does not have a quantified background concentration. The 
uranium-238 and uranium-235 activities at all sample locations could not be defined in the 
environmental samples because the MDAs exceeded the maximum background limits. At 
thirteen sample locations, thorium-234 activities could not be defined because the MDA 
exceeded the maximum background limits. Although the MDA for gamma-emitting 
radionuclides was sometimes higher than the background level for that radionuclide, they were 
nevertheless orders of magnitude less than a risk-based PRG, which is based upon a 
15-mrem/yr EDE maximum dose limit found in EPA's OSWER Directive No. 9200.4-18, 
"Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination" (EPA 
August 1997). Therefore, the analytical results are acceptable. Low concentrations of VOCs 
were detected in three sample locations, and like the occurrence of metal COCs, the location of 
VOCs detections is sporadic. An estimated concentration of 2-hexanone of 8.5 J ~glkg was 
detected in sample location 17H-GR-012. Acetone was detected at concentrations of 
12 J ~g/kg, 13 ~g/kg, and 34 ~g/kg (maximum) from sample locations 17H-GR-012, 17H-GR-
015, and 17H-GR-020, respectively. Trichloroethene was also detected in sample location 
17H-GR-020 at a concentration of 5.6 ~g/kg. A summary of the COCs exceeding maximum 
background limits and the location of the COCs is provided in Table 4.5.1-1 and Figure 4.4.3-8, 
respectively. 

4 .5.2 Environmental Fate 

Primary sources of COCs for the SWMU 17 scrap yards were former scrap piles containing 
metal and other solid waste potentially contaminated with radionuclides (Figure 4.5.2-1). In 
addition, dispersion testing with DU was performed at the SWMU 17B subunit, and isolated 
drums of hazardous liquids may have been stored at SWMUs 17C and 17H. With the exception 
of the noncontaminated solid waste remaining at SWMUs 17E and 17F subunits, all other scrap 
material met the criteria for unrestricted release of nonradioactive, nonhazardous waste and 
was removed from the eight scrap yards in 1989. Prior to 1989, the primary release mechanism 
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of COCs to the surface soil resulted from the weathering of potentially contaminated scrap 
metal, the airfall of DU particulates (SWMU 17B), and the potential leakage of drums (SWMUs 
17C and 17H). 

Potential COCs for SWMU 17 are summarized in Table 4.5.1 -1. Based upon the nature and 
extent of contamination at the site (Section 4.5.1), COCs occur sporadically in the surface soil at 
the subunits at concentrations slightly elevated above the maximum background concentrations. 
The majority of the potential COCs are listed solely because the analytical detection limits 
exceeded the maximum background limits. With the exception of arsenic, all potential COCs 
are retained in the conceptual model and evaluated in the human health and ecological risk 
assessments. Arsenic concentrations exceeding maximum background limits were 
encountered sporadically in two soil samples from SWMU 17C and in one soil sample from 17H. 
Arsenic is not a potential COC from the weathering of scrap metal, nor is there historical 
documentation from SWMU 17 that identifies any arsenic compounds stored at the site. The 
presence of these three isolated occurrences of arsenic is probably related to residual 
methanearsonic acid in the soil from herbicide use at the scrap yards. Methanearsonic acid is 
the active ingredient in mono- and disodium salts commonly used in herbicides (Merck and Co., 
Inc. 1983). Herbicide use at the scrap yards is common practice (Jercinovic March 1998a, 
Jercinovic March 1998b). Although the herbicides currently in use at SNUNM do not include 
products using methanearsonic acid (Jercinovic April 1998), it is highly probable that 
methanearsonic acid was used over the past 30 years at the site. In addition, soil sample 
locations were selected in areas denuded of vegetation increasing the likelihood of collecting 
soil with residual herbicide (SNUNM July 1995). Since arsenic was most likely a constituent 
resulting from the intended use of an herbicide product it has not been included as a COCo 

Since the removal of the scrap piles, the secondary source of COCs is residual metals, 
radionuclides, and possibly VOCs in the surface soil. There have been no historical testing 
activities at SWMU 17 that would have caused COC contamination below the surface soil, nor is 
there a history of construction activities that would have resulted in deeper penetration of 
surface soil into the subsurface. The secondary release mechanisms at SWMU 17 are the 
suspension and/or dissolution of COCs in surface-water runoff and percolation to the vadose 
zone, VOC vapor emanations (SWMUs 17C and 17H), direct contact with soil (radionuclides 
only), dust emissions, and the uptake of COCs in the soil by biota (Figure 4.5.2-1). Depth to 
groundwater at the site is approximately 167 feet bgs. The nature and low concentrations of 
COCs identified at the site, coupled with the depth to groundwater, do not make groundwater a 
viable pathway of concem. The pathways to receptors are surface water, soil water, air, and 
soil (radionuclides). Biota are also a pathway through food chain transfers. Additional 
discussion of the fate and transport of COCs at SWMU 17 is provided in Annex 4-0. 

The current and future land use for SWMU 17 is industrial (DOE and USAF March 1996). The 
potential human receptor is the industrial worker. For all applicable pathways, the primary 
exposure route for the industrial worker is ingestion and inhalation of soil. In addition, the 
industrial worker may be exposed by extemal irradiation from radionuclides in soil. Potential 
biota receptors include flora and fauna at the site. Similar to the industrial worker, external 
irradiation and ingestion of soil are considered major exposure routes for biota, in addition to the 
ingestion of COCs through food chain transfers or the direct uptake of COCs. Additional 
discussion of the exposure routes and receptors at SWMU 17 is provided in Annex 4-0. 
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4.6 Site Assessments 

4.6.1 Summary 

The site assessment concludes that SWMU 17 has insignificant potential to affect human health 
under an industrial land-use scenario. After consideration of the uncertainties associated with 
the available data and modeling assumptions, ecological risks associated with SWMU 17 were 
found to be insignificant. Brief descriptions of the site assessments are provided below and 
detailed in Annex 4-D. 

4.6.2 Risk Screening Assessments 

The following subsections describe human health and ecological risk screening for SWMU 17. 

4.6.2.1 Human Health 

SWMU 17 has been recommended for industrial land use (DOE and USAF March 1996). A 
complete discussion of the risk assessment process, results, and uncertainties is provided in 
Annex 4-D. Due to the presence of several metals and radionuclides in concentrations or 
activities greater than background levels, it was necessary to perform a human health risk 
assessment analysis for the site. In addition to metals, any VOCs detected at concentration 
levels above their reporting limits and any radionuclide compounds detected either above 
background levels and/or at minimum detectable activities were included in this assessment. 
The risk assessment process provides a quantitative evaluation of the potential adverse human 
health effects caused by COCs in the site's soil. The Risk Assessment Report (Annex 4-D) 
calculated the Hazard Index and excess cancer risk for both an industrial land-use and a 
residential land-use setting. The excess cancer risk from nonradiological COCs and radiological 
COCs is not additive (EPA 1989). 

In summary, the Hazard Index calculated for SWMU 17 nonradiological COCs is 0.01 for an 
industrial land-use setting which is less than the numerical standard of 1.0 suggested by the risk 
assessment guidance (EPA 1989). Incremental risk is determined by subtracting the risk 
associated with background levels from the potential nonradiological COC risk. The incremental 
hazard index is 0.01. The excess cancer risk for SWMU 17 nonradiological COCs is 4 x 10-8 for 
an industrial land use setting, which is also below the acceptable risk value provided by New 
Mexico Environmental Department (NMED) for an industrial land use (NMED March 1998). The 
incremental cancer risk for SWMU 17 is 4.4 x 10 ..... . The incremental total effective dose 
equivalent for radionuclides for an industrial land-use setting for SWMU 17 is 0.49 mremlyr, 
which is well below the numerical guidance of 15 mremlyr found in EPA's Office of Solid Waste 
and Emergency Response Directive No. 9200.4-18 (EPA August 1997) and reflected in a 
document entitled, "Sandia National Laboratories/New Mexico Environmental Restoration 
Project-RESRAD Input Parameter Assumptions and Justifications" (SNUNM February 1998). 
The incremental excess cancer risk for radionuclides is 5.6 x 10-8 for an industrial land-use 
scenario, which is much less than the risk values calculated because of naturally occurring 
radiation and from intakes considered background concentration values. 
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The residential land-use scenarios for this site are provided only for comparison in the Risk 
Assessment Report (Annex 4-D). The report concludes that SWMU 17 has insignificant 
potential to affect human health under an industrial land-use scenario. 

4 .6.2.2 Ecological 

As set forth by the NMED Risk-Based Decision Tree, an ecological screening assessment that 
corresponds with the screening procedures (NMED March 1998) in the EPA's Ecological Risk 
Assessment Guidance for Superfund (EPA August 1997) was performed. An early step in the 
evaluation is comparison of COC concentrations and identification of potentially bioactive 
constituents. This evaluation is presented in Annex 4-D. This methodology also requires the 
development of a site conceptual model and food web model, and selection of ecological 
receptors. Each of these items is presented in the "Predictive Ecological Risk Assessment 
Methodology for SNUNM ER Program, Sandia National Laboratories/New Mexico· (IT June 
1998) and will not be duplicated here. The screen also includes the estimation of exposure and 
ecological risk. 

The results of the ecological risk assessment screen are presented in Tables 14, 15, 16, and 17 
of Annex 4-D. Site-specific information was incorporated into the screening assessment when 
such data were available. Hazard Quotients greater than unity were originally predicted; 
however, closer examination of the exposure assumptions revealed an overestimation of risk 
primarily attributed to exposure concentration (maximum COC concentration was used in the 
estimation of risk), exposure setting (area use factors of one were assumed), background risk, 
quality of analytical data, and the use of detection limits as exposure concentrations. Based 
upon an evaluation of these uncertainties, ecological risks associated with this site are expected 
to be insignificant. 

4.6.3 Risk Baseline 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 17. 

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 17. 

4.6.4 Other Applicable Assessments 

No other applicable assessments have been performed at SWMU 17. 
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4.7 No Further Action Proposal 

4.7.1 Rationale 

Based upon historical and process knowledge, field investigation data, and human and 
ecological risk assessments, an NFA decision is recommended for SWMU 17 for the following 
reasons: 

• All radiological anomalies detected at SWMU 17B were confirmed remediated 
following the VCM removal activities. 

• No nonradiological or radiological COCs were present in soil at concentrations or 
activity levels considered hazardous to human health for an industrial land-use 
scenario. 

• Risk assessment for ecological receptors indicate that the ecological risks associated 
with SWMU 17 are expected to be insignificant. 

4.7.2 Criterion 

Based upon the evidence provided above, SWMU 17 is proposed for an NFA decision in 
conformance with Criterion 5 (NMED March 1998), which states that the SWMU has been 
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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10: Devon Jercinovic 

/' .7/310.)/\ 
Craiin. Brown (Environmental Dimensions Inc.), MS-1148 (7523) 

sut¥oct Radiological Data Tables and DU Ratios 

Background Per our conversation and your request on January 7, 1998, I am 
providing the following guidelines for radiological data tables and a 
discussion on the development (theoretical and site-specific) of depleted 
uranium isotopic ratios. 

Data Tables In our conversation you requested that I relay to you my opinion on 
what standard radionuclides should be included in radiological data 
tables. I believe that, in the interest of standardization, the following 
radionuclides would be useful in a data table for a standard Sandia ER 
site for which the data is primarily limited to on-site gamma spec: 

• U-238 
• Th-234 
• Th-232 
• Ra-228 
• Th-228 
• U-235 
• Cs-I37 

Basis for the I recommend the above based on the following: 
Above 
Inclusions • U-238 and Th-234 should be included because they are primary 

indicators ofDU contamination. 
• Th-234 should be included with U-238 because it is a short-lived 

daughter and is often a more accurate representation ofU-238 
activity when the U-238 detection limit is high. 

Exceptional Service in the National Interest 
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Basis for the 
Above 
Inclusions 
continued 

Other 
Radio­
nuclides 

• Th-232, Ra-228, and Th-228 are long-lived thorium series indicators 
for contamination. If thorium series radionuclides are not COCs they 
could conceivably be left out but, for standardization purposes, I 
would recommend reporting them. Ra-228 is the longer-lived parent 
ofTh-228 and it is appropriate to use the Ra-228 background value 
for Th-228. 

• U-235 exists with U-238 in DU and, therefore, should be reported. 
Keep in mind that U-235 detection limits are often above 
background. Given this, I often associate U-235 with the reported 
U-238!I'h-234 values. If these other values do not indicate that 
there is DU present then, by association, I assume that the U-235 is 
naturally-occurring. 

• Cs-13 7 does show up at some sites. Once again I would recommend 
its inclusion for standardization purposes. 

There may be other radionuclides detected on gamma spec reports such 
as: 

• Co-60: IfCo-60 is detected above the detection limit then it should 
be reported 

• Ra-226: Ra-226, which is part of the uranium series, is reported but 
is analyzed inaccurately by the on site lab. I would recommend that 
it not be included unless it is a known COC and, if it is, that it be 
analyzed for off site. I provided a discussion in the Geotech close­
out report that describes this problem and how it was addressed that 
I would refer you to for more information. 

• Other short-lived radionuclides in the uranium and thorium series: 
These radionuclides can't exist without their long-lived parents 
providing a decay mechanism. Given this, it is adequate to report the 
parent nuclides that I discussed above. 

• Be-7: Be-7 often pops up on the on site gamma spec. It is naturally­
occurring and, I believe, probably cosmogenic. Since it only has a 
half-life of 53.4 days it can't exist as contamination either way and 
can be neglected. 

• K-40: K-40 is naturally occurring in most all soil or anything with 
potassium. Unless a banana plantation or KCl plant pops up at 
Sandia we are probably safe to assume that all K-40 in soil has been 
there since long before Sandia. 

• Others: If other radionuclides are detected on an on site gamma spec 
report I would recommend calling the on site lab and making sure 
that it is truly a hit and then make sure that it is long-lived enough to 
be a contaminant before I reported it. 
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Non-gamma 
Spec Radio­
nuclides 

Uranium 
Isotopic 
Ratios 

Geotech 
Isotopic 
Ratios 

Theoretical 
DURatios 

Typical 
Uranium 
Abundance 

If there are other radiological COCs for the site that are specifically 
analyzed for by isotopic analysis then they should be included also. 
Some examples include: 

• Pu-239, Pu-238, and Am-241 
• Isotopic uranium and thorium analyses by alpha spec 

• Sr-90 

• H-3 

If a risk assessment is to be performed for the site and it is desired to 
minimize sampling costs by leaning more towards gamma spec than 
isotopic analysis then it is necessary to determine an isotopic ratio for 
U-238 to U-234. To do this I would recommend taking biased samples 
ofDU-contaminated waste to ensure that you get hits ofDU and to 
perform isotopic uranium analysis on these samples. The results can 
then be used to extrapolate U-234 values from U-238ffh-234 values on 
the gamma spec. 

The above method was used for the Geotech project as most all data was 
gamma spec. The specific ratios that were determined through the 
analysis of Geotech waste for several ER sites were: 

• U-2381U-235 "" 73 
• U-2381U-234 "" 8 

The U-235 ratio isn't as important but may be useful. Although these 
may be representative of Sandia DU, I would recommend getting site 
(and iaboratory}-specific samples, with emphasis on staying with the 
same analytical lab for the project. 

The following discussion provides information on how theoretical DU 
isotopic ratios may be developed. I often use these ratios as a starting 
place when developing PRGs for risk assessments. 

The following data was taken from the "Health Physics and Radiological 
Health Handbook." It represents typical uranium isotopic abundance in 
grams of isotope per 100 grams oftotaI uranium: 
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Typical 
Uranium 
Abundance 
continued 

isotopic 
Specific 
Activities 

Calculated 
Ratios 

Questions 

Copy to: 

isotope Natural Enriched Depleted 
(Irams} (I!rams} (Irams} 

U-238 99.2739 97.01 99.75 
U-235 0.7204 2.96 0.25 
U-234 0.0057 0.03 0.0005 

Using the above data, the abundance can be transformed into activities, 
in curies per 100 grams (our original starting mass) of total uranium, by 
using the specific activities of the individual isotopes in curies per gram 
as provided in the "Health Physics and Radiological Health Handbook. .. 

isotope Natural Enricbed Depleted 
(ei/IOO g') (ei/IOO g') (ei/IOOl!} 

U-238 3. 33E-05 3. 23E-05 3. 32E-05 
U-235 1.56E-06 6.40E-06 5.40E-07 
U-234 3. 56E-05 1.87E-04 3.13£-06 

Using the above data it is possible to calculate theoretical isotopic 
uranium ratios as provided below: 

Ratio 

U-238/U-235 
U-2381U-234 

Natural Enriched Depleted 

Please let me know if you have any other questions that I can help with. 

Correspondence File: 97047.doc 
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~*********************~*************~****~******~*J~T******~**~***Y~T~TY~ 
* Sandia National Laboratories'--- y 

* Radiation Protection Sample Diagnostics Program [881 Labo:-a::o::"y: 
* 8-25-95 5:58:10 PM * 
---\**************r~*********************************** ******~***********~ 

, t" rJ ~ ! ,. * Analyzed by: .J I=,( 4s Reviewed by: S l J /i;/ .. 
**** * * ** * ** ** * *** l <.:-'****** /:********************** ****""** /*-r ••• ,,"-r * .. .-
Customer ; S .. WRIGHTSON (7585) " 
Customer Sample ID ;;:"17A~GR'::OO-1'-O""SS"_Ol 
Lab Sample ID 50071901 -- .. 

Sa.:np:""e Description 
Sample Type 
Sample Geometry 
Sample Quar-tity 
SaF.Iole Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELL: SOIL SAMPLE 
Solid 
ISMAR 

678 .. 000 
8-24-95 
8-25-95 

LAB 0 1 

grarr .. 
10:14:00 AM 

5:24:19 PM 

IBOO seconds 
1801 seconds 

Corrunen:.s: 
******************************y*********************** ***********.~*~**~~ 

Nuclide Activity 2S Error MDA 
(pCi/graml 

--------.- - - - - --- - - --- - -- - - --- - - - - - - - - - - - - - -- - -
U-238 Not Detected -------- 2 .. 08 _ -' ----/ ~A 
TH-234 9,,57E ~" ,- - ~" 5 .. 48E- 01 / ... /"1 j J<--r/U}- 0 I c- o-
U-234 Not Detected -- .. ----- 2 .. 04E ..... 01 Y 1 ~/~)-
RA-226 Not Detected -------- 1 .. 27 -
PB-2H 6.06E-01 1.. 23E- 01 5 . .9EE-02 
EI -214 4.34.E-01 1.0SE-Col 1 .. lEE-01 
PB-2.10 Not Detected -------- 1.. 43 

TH-232 5.53E-01 1.. 99E- 01 2.42E-01 
RA-228 5.1GE-Ol 2 .. 02E-02 2.42E-01 
AC-228 Not Detected -------- 3.45E-01 
TH-228 Not Detected .. .. .. --- -- 1..58 
RA-224 Not Detected -------- 1..63 
PB-212 6 .. 38E-01 :.. .. 32£-01 6 .. 54£-02 
B:-212 7.47E-Ol 4 .. OlE-O:' 5.S6E-Ol 
~L-208 7 .. 08E-O:" 1.52£-31 1-51E-0:' 

U-235 Not Detected -------- 3.66£-01 
TH-231 Not Detected -------- 7 .. 44E-01 
PA-231 Not Detected .. ... ... ... ... ... - ... 2.35 
AC-227 Not Detected -------- 2 .. 81 
TH-227 Not Detected -------- 5 .. 76E-01 
RA-223 Not Detected .. .. .. .. -- .. - 2.57E-01 
RN-219 Not Detected -------- 7 .. 61E-01 
PB-211 Not Detected .. ... .. ... ... .. ... ... 1.. DB 
TL-207 Nat Det.ected -------- 2 .. 60E ..... 01 

AM-241 Not Detected ---- ... -- ... 2.66E-01 
PU-239 Not Detected ... .. ... .. .. ... ... ... 4 .. 16£+02 
N?-237 Not Detected - ... _------ 2.87:::-01 
PA-233 Not Detected - ... _- ... _-- 9.87E-02 
TH-229 Not Detected ---- .. _-- 3.93£-01 



• -1 , I /,~ 

[Summary Report] - Sample ID: 50071901 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- ... ... ... ... ... ... ... ... ... ... ------------ ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected ... ----_ ...... s.s7E-02 
AR-41 Not Detected ... ------- 1.12E+04 
BA-l33 Not Detected -------- 1.04E-Ol 
BA-140 Not Detected ... ------- 1.86E-01 
CD-109 Not Detected ... ... ... ... ... ... ... ... 9.89E-Ol 
CD-lls Not Detected -------- 1.57E-01 
CE-139 Not Detected ... ------- s.03E-02 
CE-141 Not Detected ... ------- 8.s6E-02 
CE-144 Not Detected ... ------- 3.71E-01 
CO-56 Not Detected ... ------- 6.0sE-02 
CO-57 Not Detected ... ------- 4.86E-02 
CO-58 Not Detected ... ------- s.48E-02 
CO-60 Not Detected ... ------- 6.57E-02 
CR-s1 Not Detected ... ------- 3.96E-01 
C5-134 Not Detected ... ------ ... 8.02E-02 
CS-137 Not Detected ... ------- 6.43E-02 
CU-64 Not Detected ... ------- 7.30E+01 
EU-1s2 Not Detected -------- 4.20E-01 
EU-1s4 Not Detected ... ------- 3.10E-01 
EU-lss Not Detected ... ------- 2.04E-01 
FE-59 Not Detected ... ------- 1. 29E- 01 
GD-1s3 Not Detected ... ------- 1.66E-01 
HG-203 Not Detected -------- 4.9sE-02 
1-131 Not Detected ... ------- s.38E-02 
IN-115m Not Detected ... ------- 1.36E+Ol 
IR-192 Not Detected ... ------- 4.77E-02 
K-40 1. 60E~ 01 2.38 s.96E-Ol 
LA-140 Not Detected ... ------- 1.1SE-01 
MN-54 Not Detected ... ... ... ... ... ... ... ... s.80E-02 
MN-s6 Not Detected ... ... ... ... ... ... ... ... 2.81E+02 
MO-99 Not Detected ... ------- s.47E-Ol 
NA-22 Not Detected ...... _----- 6.77E-02 
NA-24 Not Detected ... ------- 2.24E-01 
NB-9s Not Detected ... ------- 3.44E-Ol 
ND-147 Not Detected ... ------- 3.83E-Ol 
NI-s7 Not Detected ... ------- 1. 41E- 01 
BE-7 Not Detected ... ------- 4.43E-01 
RU-103 Not Detected -------- 4.7sE-02 
RU-106 Not Detected -------- 4.62E-Ol 
SB-122 Not Detected ... ------- 1.01E-Ol 
SB-124 Not Detected ... ------- 6.04E-02 
5B-12s Not Detected ... ... ... ... ... ... ... ... 1. 42E- 01 
SC-46 Not Detected -------- 9.0sE-02 
SR-85 Not Detected ... ... ... ... ... ... ... ... 6.29E-02 
TA-182 Not Detected ... ------- 2.68E-01 
TA-183 Not Detected ... ------- 2.71E-01 
TE-132 Not Detected ... ------- 6.0sE-02 
TL-201 Not Detected -------- 2.09E-Ol 
V-48 Not Detected ... ------- 6.86E-02 
XE-133 Not Detected ... ------- 2.68E-Ol 
Y-88 Not Detected ... ------- s.10E-02 
ZN-6s Not Detected ... ------- 1.77E-Ol 
ZR-9s Not Detected ... ------- 9.88E-02 
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*********+*+*Y***+**********+.*++++++*+*+*********~**T*Y~****~T.* •• 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [881 Labc::-a::o::-y: " 
* 8-25-95 6:39:3B PM * 
***************~************************************************+**W*+~ 

.. ~alYZed by: ~,~ Jb( t· S Reviewed by:///7 S/z.K'/fl- : 
*****************~~***Jl*************************,4***** *.y*y***y***** 

Customer 1/ 

Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sa.rnple Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17A-GR-002-0-SS-01e 
50071902 

M&~INELLI SOIL SAMPLE 
Solid 
1SMAR 

650.000 
8'24-95 
8-25-95 

LAB 0 1 

gram 
10:13:00 AM 

6:05:37 PM 

1800 seconds 
1801 seconds 

Comments: 
***************************r************************** *******TTTY**~TT*** 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - ... ... ... ... ... ... ... ---------.--- ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... - - ... ... ... ... ... ... 

U-238 Not Detected ... ... ... ... ... ... ... ... 2.18 
TH-234 Not Detected -------- 9.76E-01 
U-234 Not Detected ... ... ... ... ... ... ... ... 2.022+01 
RA-226 1. 62 6.982-01 9.72E-01 
PB-214 5.01E-01 1. 262- 01 1. 39E- 01 
B1-214 4.75E-01 l.2SE-01 1. 43E- 01 
PB-210 Not Detected ... ... ... ... ... ... ... ... 1.27 

TH-232 7.74E-01 2.71E-01 3.37E-01 
RA-22B 7.98E-01 2.72E-01 3.192-01 
AC-228 6.25E-Ol 1. 78E- 01 1. 81E- 01 
TH-228 6.78E-01 3.74E-01 8.18E-01 
RA-224 Not Det.ected -------- 1. 85 
PE-212 7.69E-01 1. 73E- 01 7.42E-02 
BI-212 7.94E-01 4.27E-01 5.9SE-Ol 
TL-208 5.19E-01 1.313-01 1.42E-01 

U-235 Not Detected -------- 3.94E-01 
TH·231 Not Detected --- .. ---- 7.31E-01 
PA- 231 Not Detected ... ... ... ... ... ... ... ... 2_49 
AC-227 Not Detected -------- 2.83 
TH-227 Not Detected ... ... ... - ... ... ... ... 6.05E-01 
RA-223 Not Detected -------- 2.S2E-01 
RN-219 Not Detected -------- 8.50E-01 
PB-211 Not Detected -------- 1.15 
TL-207 Not Detected ... ... ... - ... ... ... ... 2.43E+01 

AM-241 Not Det.ected -------- 2.76E-01 
PU-239 Not Detected -------- 4.46E+02 
NP-237 Not Detected ... ... ... ... ... ... ... ... 4.79£-01 
PA-233 Not Detected ... ... ... ... ... ... ... ... 1.0lE-01 
TH-229 Not. Detected ... ... ... - ... ... ... ... 3.88E-Ol 



~ 

I ® [Summary Report] - Sample ID: 50071902 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - .. .. .. .. .. .. .. .. ------------- .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
AG-110m Not Detected .. ------- 5.57£-02 
AR-41 Not Detected .. .. .. .. .. .. .. .. 1.55£+04 
BA-133 Not Detected -------- 1. 01£- 01 
BA-140 Not Detected -------- 2.06E-01 
CD-109 Not Detected .. .. .. .. .. .. .. .. 1. 67 
CD-1l5 Not Detected .. .. .. .. .. .. .. ... 1. 7lE- 01 
CE-139 Not Detected -------- 5.40£-02 
CE-141 Not Detected -------- 8.81E-02 
CE-144 Not Detected -------- 3.89E-01 
CO-56 Not Detected -------- 6.62E-02 
CO-57 Not Detected -------- 5.00E-02 
CO-58 Not Detected .. .. .. .. .. .. .. - 5.93E-02 
CO-60 Not Detected -------- 6_44E-02 
CR-S1 Not Detected -------- 4_19£-01 
CS-134 Not Detected -------- 8.88£-02 
CS-137 Not Detected -------- 6.36E-02 
CU-64 Not Detected -------- 7_86£+01 
Ev-152 Not Detected .. .. .. .. .. .. ... - 4.66£-01 
EU-154 Not Detected -------- 3.30E-01 
EU-155 Not Detected -------- 2.07E-01 
FE-59 i~ot Detected ... .. .. .. .. .. .. ... 1.31:::-01 
GD-153 Not Detected ... ------- 1.63E-Ol 
HG-203 Not Detected -------- 4.97=:-02 
1-131 Not Detected -------- 5.67E-02 
IN-115m Not Detected -------- 1_63E+Ol 
IR-192 Not. Detected -------- 4_97E-02 
K-40 1.B1E+01 2_67 4_73E-Ol 
LA-140 Not Detected -------- 1. 20E- 01 
MN-54 Not Detected -------- 6_40E-02 
MN-56 Not Detected -------- 3 _ 72E+02 
MO-99 Not Detected .. .. .. .. .. .. .. .. 6.29E-Ol 
NA-22 Not Detected .. .. .. .. .. .. .. .. 7.17E-02 
NA-24 Not Detected -------- 2_66E-Ol 
NB-95 Not Detected -------- 3.63£-01 
1"H)-147 Not Detected .. ------- 4.05£-01 
NI-57 Not Detected -------- 1.55E-Ol 
BE-7 Not Detected -------- 4.45E-Ol 
RU-103 Not Detected .. .. .. .. ... ... .. .. 5.03E-02 
RU-I06 Not Detected -------- 5.02E-Ol 
SB-122 Not Detected ... ------- 1. 06E- 01 
SB-124 Not Detected -------- 6.83E-02 
SB-125 Not Detected ... .. .. .. .. .. ... .. 1. 51E- 01 
SC-46 Not Detected ... ------- B.56E-02 
SR-85 Not Detected -------- 6.10E-02 
TA-182 Not Detected -------- 2.53E-01 
TA-183 Not Detected -------- 2_82E-01 
TE-132 Not Detected -------- 6.42E-02 
TL-201 Not Detected -------- 2.06E-Ol 
V-48 Not Detected -------- 6.66E-02 
XE-133 Not Detected -------- 2.74E-Ol 
Y-88 Not Detected -------- 5.43E-02 
ZN-65 Not Detected -------- 1. 67E- 01 
ZR-95 Not Detected -------- 9.91E-02 
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* ** ... *' '* '*' ...... '* '* *' *** '* '* "* ... '* '* ** ** '* ** *' 'It'''' ** + *,'" '*' ** * * '* '* ......... *, ............ *' *' * 1:' '* ~" ...... 1t * .... ~ ........ "'Ir .... 

* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [881 Labora~o~y: * 
* 8-25-95 7:20:33 PM * 

k 1malYZed by: rz.rA'" Reviewed bY:~ sl]o/>( : 
-~*************J***************************+********** ********w****w**r 

**************** ~*******~*********************~*yf*****~~7****r****+* 
Customer S.WRIGHTSON (7585J 
Customer Sample ID 17A-GR-003-0-SS-01-
Lab Sample ID 50071903 

Samole Description 
Sample Type 
Sample Geometry 
Sample Quantity 
SamDle Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR 

654.000 
8-24-95 
8-25-95 

LAB 0 1 

gram 
10:29:00 AM 
6:46:38 PM 

1800 seconds 
1801 seconds 

CorT411ents: 
******************************T****************************************** 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

. - - - - - - - - - - - - - .. .. - - .. - - - - - - - - - - - ~ - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

U-238 Not Detected .. .. .. .. .. .. .. .. 2.12 
TH-234 Not Detected .. .. .. .. .. .. .. .. 9.31E-01 
U-234 Not Detected .. .. .. .. .. .. .. .. 2.07E+01 
RA-226 1.10 6.68E-01 1. 00 
PB-214 6.27E-01 1. 33E- 01 1.18E- 01 
BI-214 5.79E-01 1.:3E-01 7.96E-02 
PB-210 Not Detected - - - - -- - - 1.46 

TH-232 5.43E-01 2.21E-01 2.90E-Ol 
RA-228 5.78E-01 2.87E-01 4.03E-01 
AC-228 7.20E-01 1.81E-01 l.53E-0: 
TH-228 4.73E-01 3.47E-01 7.90E-01 
RA-224 Not Detected - - - - - - - - l. 8< 
PB-212 6.56E-01 1.04E-01 7.16E-02 
BI-212 4.16E-01 3.92E-01 6.11E-01 
TL-208 6.12E-01 1.46E-01 1.36E-01 

U-235 Not Detected - -- - - - - - 3.83E-01 
TH-231 Not Detected - .... - - - - - - 7.57E-01 
PA-231 Not Detected - - - - - - - - 2.36 
AC-227 Not Detected - - - - - - - - 2.90 
TH-227 Not Detected - .. - - - - - - 5.97E-01 
RA-223 Not Detected - - - - - - .. - 2.62E-01 
RN-219 Not Detected - .. - - - - - .. 8.49E-01 
PB- 211 Not Detected .. .. - - - - - - l.13 
TL-207 Not Detected - .. .. .. .. .. - - 2.52E+01 

AM-241 Not Detected .. .. .. .. .. .. - .. 2.64E-01 
PU-239 Not Detected .. .. .. .. .. .. .. .. 3.01E+02 
NP-237 Not Detected .. .. .. .. .. .. .. .. 4.83E-01 
PA-233 Not Detected .. .. .. .. - .. .. .. 1.04E-01 
TH-229 Not Detected .. .. .. - .. .. .. .. 3.99E-01 



~-------. 

C l ' -
./ 

[Summary Report] - Sample ID: 50071903 

Nuclide Activity 25 Error MDA 
(pCi/gram) 

... ... ... .. ... ... ... ... ~ ... ------------- ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-llOm Not Detected -------- 5.76£-02 
AR-41 Not Detected -------- 1.71E+04 
BA-133 Not Detected -------- 1. 07E- 01 
BA-140 Not Detected -------- 2.01£-01 
CD-109 Not Detected- -------- 1. 66 
CD-115 Not Detected -------- 1. 60£- 01 
CE-139 Not Detected -------- 5.41£-02 
C£-141 Not Detected -------- 8.83£-02 
CE-144 Not Detected -------- 3.65E-01 
CO-56 Not Detected -------- 6.52£-02 
CO-57 Not Detected -------- 4.92E-02 
CO-58 Not Detected .. ... ... ... ... ... ... ... 5.68E-02 
CO-60 Not Detected -------- 6.90£-02 
CR.-51 Not Detected ... ------- 3.983-01 
CS -134 Not Detected - ... ... ... ... ... ... ... 8.97E-02 
CS-137 Not Detected ----- ...... - 6.S9E-02 
CU-64 Not Detected -------- 7.68E+01 
EU-1S2 Not Detected .. ------- 4.64E-Ol 
EU-154 Not Detected ... ------- 3.16E-01 
EU-1SS Not Detected _ ... _--- ... - 2.04E-0: 
FE-59 Not Detected .. .. ... ... ... ... .. ... 1.29£-01 
GD-153 Not Detected ... ... .. .. ... .. .. .. 1. 63£- 01 
HG-203 Not Detected .. ... .. ... .. .. ... .. 5.13£-02 
1-131 Not Detected .. .. ... ... .. .. ... ... 5.47E-02 
IN-11Sm Not Detected ... ... ... .. .. .. ... .. 1.62E+Ol 
IR-192 Not Detected .. .. ... ... ... ... .. .. 4.90E-02 
K-40 l. 86E+01 2.71 3.45E·01 
LA-HO Not Detected ... .. ... ... ... ... .. ... 1.0SE-01 
MN-S4 Not Detected .. ... ... ... ... ... .. ... 6.4SE-02 
MN-56 Not: Detected ... ... ... .. ... ... .. .. 4.09E+02 .. - ....... _- D=':",:::::::i .. ... ... .. ... .. .. .. 6.16E-01 .. - • J . ~ ... 
NA-22 Not Detected -------- 7.79E-02 
NA-24 Not Detected ... ... .. ... .. .. ... ... 2.64E-01 
NB-95 Not Detected .. .. .. ... ... ... .. ... 3.60E-Ol 
IID-14 7 Not Detected .. .. .. ... ... ... .. .. 3.64E-01 
NI-57 Not Detected .. ... .. .. ... ... ... ... 1.54E-01 
BE-7 Not Detected .. .. .. ... ... .. .. ... 4.49E-01 
RU-103 Not Detected ... .. ... .. .. ... .. .. 4.75E-02 
RU-106 Not Detected ... ... ... .. .. ... .. ... 5.12E-01 
SB-122 Not Detected ... ... ... ... .. ... .. .. 1.01E-01 
SB-124 Not Detected -------- 6.86E-02 
SB-125 Not Detected .. ... .. .. - - - - 1.44E-0: 
SC-46 Not Detected .. -- - - - - - 9.59E-02 
SR-85 Not . Detected -------- 6.60E-02 
TA-1E2 Not Detected -------- 2.80E-01 
TA-183 Not Detected - - - - - - - - 2.71E-01 
TE-132 Not. Detected -------- 6.1SE-02 
TL-201 Not Detected - - - - - - - - 2.1SE-01 
v- 48 Not Detected -------- 6.81E-02 
X£-133 Not Detected -------- 2.78E-01 
Y-88 Not Detected .. - - --- - - 4.20E-02 
ZN-65 Not Detected .. - - - - - - - 1.92E-01 
ZR-95 Not Detected - - - - - - - - 1. 06E- 01 



/'11A'\ 
~**************y***************************************~_.*TTT~~Y~T~. 
.. Sandia National Laboratories .. 
.. Radiation Protection Sample Diagnostics Program [881 Labc~a~c~y: .. 
.. 8-25-95 8:01:16 PM .. 
****************************************************** ******~~******.** 

• Analyzed by: -).1.. ((;",/7:; Reviewed by:·/2 flui'fJ~ : 
************** *****~*~*** ** ***********-******* * */w'*"ir*** r *** * .... * ......... '* * ........ 

Customer 
Customer Sample ID 
Lab Sample ID 

Samole Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire S~ar~ Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

, 

~ S.WRIGHTSON (7585) 
17A-GR-004-0-SS-01 ,. 
50071904 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR 

578.000 
8-24-95 
8-25-95 

LAB 0 1 

gram 
10:28:00 AM 

7:2'7:26 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - - - - - - - - - - - - - - - - - ... ... - ... - - -- ... - ... - - ... - ~ - - ... - ... - - - - ... -
U-238 Not Detected - ... - ... - - ... - 2.39 
TH-234 Not Detected - ... ... ... - ... - - 7.08E-01 
U-234 Not Detected -------- 2.18E+D1 
RA-226 1.41 8.45E-01 1. 2'7 
PB-214 6.05E-01 1. 32E- 01 1.19E-01 
BI-214 5.38E-01 1. 14E- 01 9.24E-02 
PB-210 Not Detected -------- 1.54 

TH-232 6.28E-01 2.58E-01 3.40E-01 
RA-228 3.72E-Ol 2.73E-01 4.13E-01 
AC- 228 7.22E-01 1.94E-01 1. 79E- 01 
TH-228 Not Detected - ... - - ... - ... - 1.77 
RA-224 Not De::ected ... - ... - - - - - 1. 70 
PB-212 8.15E-01 1.93£-01 7.18E-02 
BI-212 Not Detected -------- 9.64E-01 
TL-208 6.98E-01 1. 64E- 01 1.48E-01 

U-235 Not Detected -------- 4.06E-01 
TH-231 Not Detected -------- 8.11E-01 
PA-231 Not Detected ... ... - - ... - - - 2.63 
AC-22'7 Not Detected ... ... ... - ... - - ... 3.00 
TH-227 Not Detected - - - ... - ... - ... 6.69E-Ol 
RA-223 Not Detected ... - - ... ... - - ... 2.84E-01 
RN-219 Not Detected - - ... - - - - .- 9.19E-01 
PB-211 Not Detected ... ... ... - ... - - ... 1.24 
TL-207 Not Detected ... - - - ... ... ... ... 2.66E+Ol 

AM-241 Not Detected -------- 3.05E-01 
PU-239 Not Detected ... ... - ... ... ... ... ... 4.85E+02 
NP-237 Not Detected ------- .. 5.36E-01 
PA-233 Not Detected ... ... - ... ... ... ... ... 1.12E-01 
TH-229 Not Detected ... ... ... ... ... ... - ... 4.40E-01 



[Summary Report) - Sample ID: 50071904 

Nuclide 
, 
,----------

AG-110m 
AR-41 
BA-133 
BA-140 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IN-115m 
IR-H2 
K-40 
LA-140 
MN-54 
L>1N-56 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
BE-7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SC-4~ 
SR-85 
TA-182 
TA-183 
TE-132 
TL-201 
V-48 
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 
Not Detected 
Not De-cected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.17E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.42E-Ol 
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 

2S Error 

1. 87 

2.27E-01 

MDA 

-------------
6.01E-02 
2_30E+04 
1.11E- 01 
2.15E-01 
1. 83 
1. 86E- 01 
5.77E-02 
9.52E-02 
4.12E-01 
6.92E-02 
5.38E-02 
5.87E-02 
6.52E-02 
4.56E-01 
9.34E-02 
7.31E-02 
8.96E+01 
- ....... -. ......... 
:>.U.Lc,-u,-

3.25E-01 
2.19E-01 
1. 25E- 01 
1. 782- 01 
5.27:::-02 
5.75E-02 
2_08E+01 
5.26E-02 
6.80E-01 
1.192-01 
6_70E-02 
5_23E+02 
6.83E-01 
6.17E-02 
3.36E-01 
4.06E-01 
3.83E-01 
1.76E-01 
3.53E-01 
5.40E-02 
5.15E-01 
1.14E-01 
7.39E-02 
1.49E-01 
8.86E-02 
6.99E-02 
2.57E-01 
3.13E-01 
6.71E-02 
2.39E-01 
6.83E-02 
3.10E-01 
4.91E-02 
1. 81E- 01 
1.13E- 01 



~ 

***********************************************************~*+*T++TT 
* Sandia National Laboratories T 

* Radiation Protection Sample Diagnostics Program [861 Labo::a~o:-y: + 

* 8-25-95 8:47:39 PM * 

: *:::::::*:: ~·~***;~:i~::** * ** :::::::: *:: ~:::;;; ~ * * ~/z :';r::* * + * *: 

***************~**:****':***********************~******************** 
Customer : S.WRIGHTSON (7585) J ?A- GR- 00;-- 55-0 I· 
Customer Sample ID : 025843-01 
Lab Sample ID 50072601 

Samole Description 
Sample Type 
Samole Geometry 

. Sample Quantity 
Samole Date/Time 
Acqui::e Start Date 
Detector Name 
Elaosed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

722.800 
8-24-95 
8-25-95 

LAB 0 2 

gram 
10:19:00 AM 

8: 14: 01 PM 

1800 seconds 
1801 seconds 

Comments: 
*****T*******Y*******~*****************+************** ******************* 

Nuclide Activity 28 Error MDA 
(pCi/graml 

- .. .. .. .. - .. ... .. .. ------------- .. .. .. .. .. .. .. ... .. .. .. - .. .. .. .. .. ... .. -.. .. .. .. 
U-238 Not Detected .. .. .. .. .. .. .. .. 5.44 
TH-234 Not Detected -------- 1.25 
U-234 Not Detected -- ... ---_ .. 2.11£+01 
RA-226 9.91E-01 9.02E-01 1.42 
PB-214 5.72E-01 1.17E-01 9.03E-02 
E1-214 5. 3-3E- oi 1.17E-01 1.08E-01 
P3-210 Not J:)etected -------- 1.28 

TH-232 8.03E-01 2.79E-01 3.44E-01 
RA-22B 7.51E-01 2.6lE-01 1. 90E- 01 
AC-228 8 .11E- 01 2.12E-01 2.09£-01 
TH-228 Not Detected .. .. .. .. .. ... .. ... 1. 34 
RA-224 8.94E-01 4.34E-01 6.23E-0:' 
?E-212 7.62E-01 1. 66E- 01 6.93E-02 
B1-212 7.77E-01 4.08E-01 5.59E-01 
TL-208 6.67E-01 1.55E-01 1.41E-01 

U-235 Not Detected -------- 3.98E-01 
TH-231 Not Detected .. .. .. .. .. .. .. ... 9.69E-01 
PA- 2·31 Not Detected .. .. .. .. .. .. ... .. 2.34 
AC-227 Not Detected .. .. .. .. .. .. ... .. 2.77 
TH-227 Not Detected .. - ... ... ... ... ... ... 6.10E-01 
RA-223 Not Detected - ... ... ... ... ... ... ... 3.33E-01 
RN-219 Not Detected -- .. -- ... -- 8.22E-01 
PB-211 Not Detected - ... ... ... ... ... ... ... 1. 06 
TL-207 Not Detected -------- 2.24E+01 

AM-241 Not Detected -------- 9.01E-01 
PU-239 Not Detected .. ... .. .. ... ... ... ... 4.71E+02 
NP-237 Not Detected -------- 6.2SE-Ol 
PA-233 Not Detected ----- .. -- 9.51E-02 
TH-229 Not Detected ... ... .. ... .. .. .. ... 4.41E-01 



soo@ 17 A- b~-OO)-5S-ol 

[summary Report] - Sample ID: 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... -... ... ... ... - ... ... ------------- ... ... ... ... ... ... ... ... ... ... ... ... ... -... ... ... ... ... ... ... ... ... ... 

AG-llOm Not Detected -------- 5.01E-02 
AR-41 Not Detected -------- 2.69E+04 
BA-133 Not Detected -------- 1.OlE-Ol 
BA-140 Not Detected -----_ .. - 1.91E-Ol 
CD-109 Not Detected_ ... ... ... ... ... ... ... ... 2.16 
CD-llS Not Detected -------- 1.65E-Ol 
CE-139 Not Detected -------- 4.96E-02 
CE-141 Not Detected --_ ...... _-- S.91E-02 
CE-l44 Not Detected ... ------- 3.S0E-Ol 
CO-56 Not Detected -------- 6.10E-02 
CO-57 Not Detected ... .. ... ... .. ... .. ... 5.19E-02 
CO-SS Not Detected ... ... ... ... ... .. ... ... 5.0SE-02 
CO-60 Not Detected --- .. _--- 6.33E-02 
CR-Sl Not Detected -------- 3.93E-01 
CS-134 Not Detected ... ---- ..... - 7.93E-02 
CS-137 Not Detected ------ ... - S.59E-02 
CU-64 Not Detected -------- S.63E+Ol 
EU-lS2 Not Detected -------- 4.23E-Ol 
EU-l54 Not Detected ------ ... - 2.90E-Ol 
EU-1S5 Not Detected .. ------- 2.34E-Ol 
FE-59 Not Detected -------- 1.23E-Ol 
GD-1S3 Not Detected -------- 1. 76E- 01 
HG-203 Not i)etected ------_ .. 4.93E-02 
I-131 Not Detected -_ ..... _--- 5.02E-02 
IN-115m Not Detected .. ----_ ... - 2.10E+01 
IR-192 Not Detected ...................... 4.55E-02 
K-40 1.61E+01 2.39- 3.S5E-01 
LA-HD Not Detecte:::' -------- 1.19E-Ol 
~·54 Not Detected ... .. ... ... ... ... ... ... 5.78E-02 
MN-56 Not Betected .. ... ... ... ... ... ... ... 5.92E+02 
MO-99 Not Detected -------- 6.3SE-Ol 
N.~-22 Not Detected ... ... ... ... ... ... .. ... 7.14E-02 
NA-24 Not Detected ...... _----- 2.62E-Ol 
NB-95 Not Detected ... ... ... ... ... .. .. ... 3.57E-Dl 
ND-147 Not Detected ... ... ... ... ... ... ... .. 3.34E-D1 
NI-57 Not Detected ------ ..... l.56E-Ol 
BE-7 Not Detected ... ... .. .. ... ... ... ... 4.18E-01 
RU-I03 Not Detected ... - .. ... .. ... .. .. 4.S1E-02 
RU-106 Not Detected ... .. ... ... ... - ... - 5.01E-01 
SB-122 Not Detected -------- 9.64E-02 
S3-124 Not Detected ------ .. - 5.23E-02 
SB-125 Not Detected ... ... ... .. .. ... ... .... 1. 43E-01 
SC-46 Not Detected .. ... .. ... ... ... ... ... S.49E-02 
SR-85 Not Detected ... ... .. ... .. ... ... ... 6.0SE-02 
TA-1S2 Not Detected .. ... .. ... ... .. .. .. 2.5SE-Ol 
TA-183 Not Detected .. .. ... ... .. ... .. .. 9.46E-Ol 
TE-132 Not Detected ... .. .. ... .. ... .. ... 6.07E-02 
TL-2D1 Not Detected ... ----- ..... 3.73E-Ol 
V-48 Not Detected ... ... ... .. .. .. .. .. 6.03E-02 
X:: -133 Not Detected ... ----_ .. - 3.32E-Ol 
Y-88 Not Detected .. ----- ... - 4.S0E-02 
ZN-65 Not Detected ... ----_ .. - 1. 66E- 01 
ZR-95 Not Detected ... ------- 9.86E-02 



................................................ ~ ....•............ 
'* Sandia National Laboratories T 

'* Radiation Protection Sample Diagnostics Program [881 Laboratory] .. 
'* 8-25-95 8:41:31 PM .. 

'_ .... ::r** *** '* '* '* '* ** *S4:******************* **** * ***'* * * * * * * * * '* * * * ** * '*'* '* '* '* '* '* '* ,*., * .. 

- Analyzed by:. fJrirs Reviewed bY:-:;k.: ,J/z-8'./'iI- : 
'*****'*'*'**'*'*'*'**'** **'*'**'*****'*********'*'*'*'****'*'**** ***'*'*'*'***£'*'***'*'****'* I . 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17A-GR-Q05-0-SSD-04 • 
50071905 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR 

729.000 
8·24-95 
8-25'95 

LAB 0 1 

gram 
10:19:00 AM 

8:07:50 PM 

1800 seconds 
1801 seconds 

Comment.s: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... - ... ... ... ... ... ... ... ... ... - .. ... ... ... ... ... ... ... ... ... ... .. ... .. ... ... ... ... ... .. - ... ... .. ... ... ... .. ... .. ... ... ... -
U-238 Not Detected .. ... ... ... ... ... .. - 1.98 
TH-234 Not Detected .. .. ... ... ... .. .. - 9.95E-01 
U·234 Not Detected ... ... ... ... ... ... .. - 2.15E+01 
RA-226 Not Detected .. .. ... ... ... ... .. - 1.25 
PB-214 6.32E-01 1.24E-01 9.58:C·02 
3I-214 6.02E-01 1.16E-01 8.63E-02 
PB-210 Not Detected ... .. ... - ... ... .. - 1.14 

T::i-232 5.80E-01 1.92E-01 2.21E-01 
RA-228 7.95E-01 3.48E-01 2.29E-01 
AC-228 7.84E-01 1.87E-01 1.56E-01 
TH-228 Not Detected ... ... ... -.. .. .. - 1.49 
RA-224 6.20E-01 4.31E-01 7.85E-01 
PB-212 7.41E-01 1.64E-01 6.54E-02 
Bl-212 4.82E-01 3.81E-01 5.79E-01 
TL-208 7.28E-01 1.62E-01 1. 48E- 01 

U-235 Not Detected -------- 3.72E-01 
TH-231 Not Detected ... ... ... ... ... ... ... ... 7.25E-01 
PA-2"31 Not Detected ... ... ... ... ... ... ... ... 2.33 
AC-227 Not Detected .. ... ... - ... ... ... ... 2.66 
TH-227 Not Detected ... ... ... .. ... - ... ... 5.79E-01 
RA-223 Not Detected ... ... ... ... .. ... ... - 2.54E-01 
RN-219 Not Detected ... ... ... ... ... ... ... .. 7.89E-01 
PB-211 Not Detected ... ... ... ... ... ... ... - l.14 
TL-207 Not Detected -------- 2.28E+01 

AM-241 Not Detected ... ... ... ... ... ... ... ... 2.53E-01 
PU-239 Not Detected ... ... ... ... ... ... ... ... 4.16E+02 
NP-237 Not Detected ... ... ... ... ... ... ... ... 4.70E-01 
PA-233 Not Detected ... ... ... ... ... ... ... ... 9.87E-02 
TH-229 Not Detected -------- 3.84E-01 



[Summary Report] - Sample ID: SOO71905 
Gi~ 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

.. - ... ... ... ... ... ... ~ ... ------ ... _----- ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-llOm Not Detected -------- 5.02E-02 
AR-41 Not Detected -------- 2.80E+04 
BA-l33 Not Detected ... ... ... ... ... ... ... ... 9.80E-02 
BA-HO Not Detected -------- 1.93E-01 
CD-109 Not Detected· -------- 1.61 
CD-115 Not Detected -------- 1. 57E- 01 
CE-l39 Noe Detected -------- 5.07E-02 
CE-141 Not Detected ... ... ... ... ... ... ... ... 8.S0E-02 
CE-144 Not Detected ... ... ... ... ... ... ... ... 3.61E-01 
CO-56 Not Detected ... ... .. ... ... ... ... ... 5.67E-02 
CO-57 No': Detected -------- 4.69E-02 
CO-58 Not Detected -------- 5.18E-02 
CO-60 Not Detected .... _----- 6.343-02 
CR-51 Not Detected -------- 3.7E-01 
CS-13!: Not Detected -------- 8.48E-02 
CS-137 Not Detected .. ... ... ... ... ... ... ... 5.60E-02 
CU-64 No': Detected ... ... ... ... .. ... ... ... 7.73E+01 
EU-152 Noe Detected .. ... ... .. .. ... ... ... 4.063-01 
EU-154 No: Detected .. .. ... ... .. ... ... ... 2.SE-01 
EU-155 Not Detected .. .. .. ... .. ... ... ... 1.99E-01 
FE-59 Not Detected .. .. ... ... .. ... ... ... 1.253-01 
GD-153 Not Detected ... .. ... ... .. ... ... ... 1.5E-Ol 
HG-203 Not Detected .. .. ... .. .. ... ... ... 4.76E-02 
I-131 Not Detected ------_ ... 5.233-02 
IN-115m Not Detected ... .. ... ... ... ... ... ... 1.97E+01 
IR-192 Not Detected .. .. .. .. ... ... .. ... 4.43E-02 
K-40 1.57E+01 2.31 4.313-01 
LA-HO Not Detected -------- 1.033-01 
~-54 Not Detected -------- S.45E-02 
MN-S6 Not Detected -------- 5.3SE+02 
MO-99 Not Detected .. .. ... .. .. .. ... ... 5.70E-Ol 
NA-22 Not Detected .. ... .. ... .. ... ... ... 7.21E-02 
NA-24 Not Detected -------- 2.81E-0: 
NB-95 Not Detected -------- 3.53E-Ol 
ND-147 Not Detected ... ... ... .. ... ... ... ... 3.54:::-01 
NI-57 Not Detected -------- 1.54:::-01 
BE-7 Not Detected ...... _----- 3.97E-01 
RU-103 Not Detected ... ... ... ... ... .. .. ... 4.67E-02 
RU-106 Not Detected ... ... ... ... ... ... ... ... 4.73E-Ol 
SB-122 Not Detected -------- 9.35E-02 
SB-124 Not Detected -------- 6.48E-02 
SB-125 Not Detected -------- 1.35E-01 
SC-46 Not Detected - - - - - - - ... 8.01E-02 
SR-85 Not Detected -------- 5.69E-02 
TA-182 Not Detected -----_ ...... 2.3SE-Ol 
TA-1B3 Not Detected -------- 2.61E-01 
TE-132 Not Detected - - - - - - - ... 6.16E-02 
TL-201 Not Detected ... - ... - - - ... ... 2.00E-01 
V-48 Not Detected -------- 6.25E-02 
XE-133 Not Detected - ... ... - - - ... - 2.73E-01 
Y-88 Not Detected -- - ... - ... - ... 4.12E-02 
ZN-65 Not Detected ... ... ... - ... - - - 1.56E-01 
ZR-95 Not Detected ... ... - ... ... - - ... 9.47E-02 



(~~-t;. 
******~********************************************~7*~~~y~~rr*YT*~~ 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [881 Labo::-a~o::-y: .. 
* 8-25-95 9:21:53 PM .. 
. _~****************+*******************************************.*****T*~T* 

. ~alYZed by: ~ ~g/t;s Reviewed by: .---;~ S /Z.-.f/fJ' : 
******************~rw~******************************~* ****************** 

Customer S.WRIGHTSON (7585) 
Customer Sample ID 17A-GR-006-0-SS-01. 
Lab Sample ID 50071906 

SamDle Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acauire Start Date 
Detector Na:ne 
ElaDsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

676.000 
8-24-95 
8-25-95 

LAB 0 1 

gram 
10:18:00 AM 

8:48:08 PM 

1800 seconds 
1801 seconds 

CO:":"-"":'len~s : 
*y~*******+****************************************************TT****~*** 

Nuclide Activity 
(pCi/grarn) 

2S Error MDA 

- - - - - ... - - - - - - - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ... ... ... ... ... -

U-238 Not Detected ------ ... - 2.17 
TH-234 Not Detected -------- 1. 00 
U-234 Not Detected -------- 2.15E·01 
RA-225 1.47 8.72E-Ol 1. 31 
Po-214 7.11E-01 1.39E-Ol 1.0n-C'1 
E:-214 5.86E-01 1.22E-01 1.07E-01 
FB-210 Not Detected -------- 1. 37 

TH-232 6.92E-01 2.72E-01 3.60E-01 
RA-228 8.04E-01 2.85E-01 2.10E-Ol 
_r..C-228 8.10E-01 l. 94E- 01 l. 612- 01 
TH-228 l.12 5.18E-01 9.09:::-01 
RA-224 S.08E-01 4.16E-01 8.06E-01 
PB-212 7.81E-01 l.56E-01 6.85E-C2 
BI -212 5.20E-01 4.16E-01 6.34E-01 
TL-208 7.25E-01 1.56E-01 1.27E-01 

U-235 Not Detected -------- 3.78E-01 
TH-231 Not Detected - - - - - - - - 3 _ 24E-:Jl 
PA-231 Not Detected -------- 2.31 
AC-227 Not Detected -------- 2.91 
TH-227 Not Detected -------- 6.21E-01 
RA-223 Not Detected -------- 2.63E-01 
RN-219 Not Detected - - - - - - -- 8.37E-01 
?B-211 Not Detected -------- l.13 
TL-207 Not Detected -------- 2.41E+01 

AM-241 Not Detected -------- 2.74E-01 
lld Cld LLl £_-rN..._ 'k PU-239 2.!; 8£ 1(;;; il.89E19il 3 .il:;; I 8~ 

NP-237 Not: Detected -------- 2.22E-01 
PA-233 ~J::. :: De:ected -------- 1. 01E- 01 
TH-229 Not: Detected -------- 3.98E-0:" 



/-- - " 

Report] Sample 50071906 

(J2.~/ 
[Summary - ID: 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ... ... ... ... ... ... ... ... ... ... .. .. .. ... ... ... .. ... ... .. ... ... ... ... -------------
AG-110m Not Detected -------- 5_69E-0: 
AR-41 Not Detected -------- 3.76E+04 
BA-133 Not Detected -------- 1. 08E- 01 
BA-140 Not Detected -------- 2.01E-01 
CD-109 Not Detected -------- 7.64E-01 
CD-115 Not Detected -------- 1.76E-01 
CE-139 Not Detected ... ------- 5.34E-02 
CE-141 Not Detected .. _------ 8.95E-02 
CE-144 Not Detected ... ... .. ... ... ... .. ... 3.97E-01 
CO-56 Not Detected .. ... .. ... .. ... ... .. 6.48E-02 
CO-57 Not Detected .. .. ... .. .. ... ... .. 4.89E-02 
CO-S8 Not Detected -------- 5.31E-02 
CO-60 Not Detected ... ... .. .. .. ... .. .. 6.33E-02 
CR-S1 Not Detected -------- 3.87E-01 
C5-134 Not Detected -------- 9.20E-02 
CS-137 Not Detected -------- 6.45E-02 
CU-64 Not Detected .. .. ... ... .. ... .. .. 8.66E+Ol 
EU-1S2 Not Detected -------- 4.64E-01 
EU-1S4 Not Detected ... .. .. ... .. ... .. .. 3.05E-01 
EU-l55 Not Detected ... ... ... .. ... ... ... .. 2.09E-01 
FE-59 Not Detected -------- 2..21E-Ol 
GD-153 Not Detected ... ... ... ... ... ... .. .. 2.. 6SE- 01 
HG-203 Not Detected ... ... ... ... ... ... ... ... 5.00E-02 
I-131 Not Detected ... ------- S.23£-02 
IN-11Sm Not Detected -------- 2.44E+0:" 
IR-192 Not Detected -------- 4.74£-02 
K-40 1.59E+01 2.37 5.37::-01 
LA-l40 Not Detected ... ... ... ... ... ... ... ... 1.07£-01 
MN-S4 Not Detected ... ... ... ... ... ... ... ... 6.44E-02 
MN-56 Not Detected .. ... ... ... ... ... ... ... 7.35E+02 
MO-99 Not Detected .. ... ... ... ... ... ... ... 6.03£-01 
NA-22 Not Detected ... _------ 6.79E-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 2.83E-01 
NB-95 Not Detected ... ... ... ... .. ... ... ... 3.81E-01 
r-.--o-147 Not Detected .. ... ... ... ... ... ... .. 3.76E-01 
NI-57 Not Detected ... ... .. ... ... ... ... ... 1.53E-01 
BE-7 Not Detected ... ... ... ... ... ... ... ... 4.41E-01 
RU-103 Not Detected ... ... ... ... ... ... ... ... 5.06E-02 
RU-106 Not Detected ... ... ... ... ... ... ... ... 4.96£-01 
SB-122 Not Detected ... ... ... ... ... .. ... ... 1.11E-01 
53-124 Not Detected ... .. ... ... ... ... ... ... 7.00E-02 
5B-125 Not Detected ... ... ... ... ... ... .. ... 1. 45E- 01 
5C-46 Not Detected ... ... .. ... ... ... ... ... 8.71E-02 
SR-85 Not Detected ... ... ... - - - - - 6.61E-02 
TA-182 Not Detected -------- 2.54E-01 
TA-183 Not Detected .. .. - - - - .. - 2.84E-01 
TE-132 Not Detected .. - .. .. .. .. - - 6.43E-02 
TL-201 Not Detected .. .. - - - - - .. 2.19E-01 
V-48 Not Detected .. - - .. .. .. .. - 6.29E-02 
XE-133 Not Detected .. .. .. .. .. - .. .. 2.97£-01 
Y-88 Not Detected - .. - .. .. .. .. .. 3.64E-02 
ZN-65 Not Detected .. .. .. .. .. - .. .. 1.74E-01 
ZR-95 Not Detected .. .. .. .. .. .. .. .. 9.50E-02 



~ 

/" ~ 
*************************"**"*"**************"*"*"*"**"*"**"****l*l;J*:~* ......... ******* 
* Sandia National Laboratories ~ * 
* Radiation Protection Sample Diagnostics Program [991 Labc::-atc::-y: 
* 8-25-95 10:02:50 PM * 
'****************************************************+ ****************~w 
'~ * 

~ Analyzed by: .M f'lt /9".:, Reviewed bY:./'j", o/'l-J/U-'- ... 
* ** ** *" * *" *** * * * *" * *" *"* r/'-¥*" *"~+***"*" *"* * *" *" **" *"* *" *" *" *" * *" ** * *" * * * r; *" * * * * * J* ... * * ... "' ............ * 

l' 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Samole Geometry 
Sample Quantity 
Sarnole Date/Time 
Acauire Start Date 
Deiecto::- Name 
2laosed Live Time 
21apsed Real Time 

S.WRIGHTSON (7585) 
17A-GR-007-0-SS-01 -
50071907 

MARINELLI SOIL SAMPLE 
Solid 
1SMA."1. 

672. 000 
8-24-95 
8-25-95 

LAB 0 1 

gram 
10:22:00 AM 
9:29:15 PM 

1800 seconds 
1801 seconds 

C:J:n:ne n t s : 
~*****~y~~~***********************************************~T************* 

Nuclide Activity 
(pCi/gram) 

2S Error MIlA 

- - - - ... - - - ... - - - ... - ... ... - -- - - - ... ... ... ... - -- ... - ... ... ... - - ... - - ... ... - ... - - ... ... 
U-238 Not Detected -------- 2.10 
TH-234 Not Detected ... ... ... - ... -- ... 9.77£-01 
U-234 Not Detected -------- 2.122+01 
RA-226 7.20E-01 6.61E-01 1. 04 
PB-214 5.27E-01 1.15E- 01 1.04£-01 
B1-214 4.80E-01 1. 06E-01 9.64E-02 
PB-210 Not Detected ... ... ... - ... ... ... ... 1.14 

TH-232 5.05E-01 2.05E-01 2.67E-01 
RA-228 3.80E-01 2.25E-01 3.25E-01 
AC-228 Not Detected ... ... ... .. ... ... ... ... 3.37E-01 
TH-228 4.80E-01 3.25E-01 7.51E-01 
RA-224 Not Detected ... ... ... - ... ... ... ... 1. 62 
PB-212 6.85E-Ol 1. 68E-01 6.44E-02 
BI-212 8.32E-01 4.80E-01 6.92E-01 
TL-208 5.48E-01 1.35E-Ol 1.29E-Ol 

U-235 Not Detected -------- 3.70E-01 
TH-231 Not Detected - - - - - - - - 7.24E-Ol 
PA-231 Not Detected --- .. ---. 2.38 
AC-227 Not Detected .------. 2.74 
TH-227 Not Detected - - - - - - - - 5.80E-01 
RA-223 Not Detected - - - .. - - - - 2.54E-01 
RN-219 Not Detected - - - - - - - - 7.75E-01 
PB-211 Not Detected - - - - - - - - 1.09 
TL-207 Not Detected - - - - - - - - 2.43E+Ol 

AM-241 Not Detected - - - - - - - - 2.72E-01 
PU-239 Not Detected - - - - - - - - 4.22E+02 
NP-237 Not Detected - - - - - - - - 4.74E-01 
PA-233 Not Detected - - - - - - - - 1.02E-Ol 
TH-229 Not Detected .. - - - - - - - 3.74E-Ol 



~, 

[Summary Report] - Sample ID: 50071907 
(i2~ 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

.. .. .. ... ... ... ... ... ... ... ... ... ... ... ... ... -.. .. ... ... ... .. .. .. .. ... ... .. .. ... ... .. ... ... .. ... ... ... .. .. .. ... .. ... .. .. 
AG-110m Not Detected ... ------- 5.S4E-02 
AR-41 Not Detected ... .. ... ... ... ... ... .. 4.98E+04 
BA-133 Not Detected ... ... ... .. ... .. ... ... 1.00E+01 
BA-140 Not Detected -------- 1.93E-01 
CD-109 Not Detected -------- 1. 62 
CD-llS Not Detected -------- 1.65E-Ol 
CE-139 Not Detected ... ------- 5.22E-02 
CE·141 Not Detected ... ------- 8.39E-02 
CE-144 Not Detected ... ------- 3.65E-Ol 
CO·56 Not Detected ---_ ...... -- 6.22E-02 
CO-57 Not Detected -------- 4.60E-02 
CO-58 Not Detected -------- 5.63E-02 
CO-60 Not Detected ... ... ... ... ... ... ... ... 6.7SE-02 
CR-51 Not Detected ... ------- 4.02E-01 
CS-134 Not Detected ------- .. 8.40:2-02 
CS -137 Not Detected ... ------- 5.89E-02 
CU- 64 Not Detected -------- 9.01E+Ol 
EU-lS2 Not Detected .. .. .. .. .. ... ... - 4.44E-Ol 
EU-154 Not Detected .. .. .. .. .. .. .. .. 2~9SE-C: 
EU-155 Not Detected ... ... .. ... .. .. .. .. 1.95E-Ol 
FE-59 Not Detected .. ... .. ... .. .. .. .. 1.ISE-Ol 
GD-153 Not Detected ... ... ... .. ... ... .. .. 1.S3E-Ol 
HG-203 Not Detected ... ... ... .. ... .. .. ... 4.98E-02 
1-131 Not Detected -------- 5.13:2-02 
IN-115m Not Detected ... ... .. .. ... .. .. .. 2.49E+C'1 
IR-l92 Not Detected .. .. .. .. .. .. .. .. 4.75E-C2 
K-4 J 1.S4E+C1 2.30 5.65E-O:1. 
LA-140 Not Detected ... .. ... ... ... .. .. .. 1. 09E- 01 
MN-S4 Not Detected -------- o.02E-02 
MN-S6 Not Detected ... ... ... .. ... ... ... .. B.34E+02 
MO-99 Not Detected -------- S.B3E-Ol 
NA-22 Not Detected -------- 7.45E-02 
NA-24 Not Detected -------- 2.93E-Ol 
NB-95 Not Detected -------- 3.5BE-Ol 
!-<"'D-147 Not Detected ... ~ ... .. .. ... ... ... 3.75E-Ol 
NI-57 Not Detected -------- 1.56E-01 
BE-7 3.02E-01 2.19E-01 3.27E-01 
RU-103 Not Detected -------- 4.66E-02 
RU-106 Not Detected - -- .. .. - .. .. - 5.02E-0:' 
SB-122 Not Detected -------- 9.S7E-02 
SB-124 Not Detected - ... - - .. - - - 6.7GE-02 
SB·125 Not Detected .. -- - - .. - - 1.37E-Ol 
SC-46 Not Detected - .. - - - - - - 8.B4E-02 
SR- 85 Not Detected .. ... - .. - .. - .. 6.39E-02 
TA-182 Not Detected .. ... - .. .. - - - 2.65E-O:!. 
TA-183 Not Detected .. .. - .. .. - .. - 2.83E-01 
TE-132 Not Detected - ... .. - .. - .. - 6.20E-02 
TL-201 Not Detected - .. - .. .. .. - .. 2.06E-01 
V-48 Not Detected - .. - .. .. .. .. - 6.4SE-02 
XE-133 Not Detected -------- 2.79E-G1 
y- 88 Not Detected - .. - - - .. .. .. 4.60E-02 
ZN-65 Not Detected -------- 1. 71E- 01 
ZR-95 Not Detected .. .. .. .. - .. .. - 9.60E-C2 



,.,,- .... 
/-- . 
~ . .. ~ . 

. " [ ~ ****************************************************** ***~T~T~TTTWWT* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Labora':2r::: -. 
* 8-25-9510:43:45 PM W 

--~*************************************************** ******************ww 

- Analyzed by: ---V) S r /c,<:.. Reviewed bY:~ :f ,{Yl.( J- : 

***************~**T~¥**~*~**~********************y(**** *~:* *******~~* 
Customer 
Customer Samole :D 
Lab Sample IO 

Sample Descriptio~ 
Samole Type 
SanDIe Geo:r:etry 
Sarr.ple Qua:1;:ity 
Sample Date/Time 
Acquire Start Date 
Det:ecto:::- Name 
~lapsed Live Time 
Elapsed Real Time 

S_WRIGHTSON (7585) 
17A-GR-00B-0-SS-01-
50071908 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR 

671_ 000 
8-24-95 
8-25-95 

LAB 0 1 

grarr. 
10:26:00 AM 
10:10:01 PM 

1800 seconds 
1801 seconds 

Comrnents: 
**********~******.**********************************************~*****w~* 

K!J.cl:'de .~ct:ivitv 2S :::rror MDA 
IpCi/gram) 

----.----- ------------- - - - - -- - - - - - - - - - - - - - - - - - -
U-238 Not Detected .------- 2.14 
TH-234 Not Detected - -- - - - - - 1.11 
P-23"; Not: Detected -------- 2.17=:~c:, 
lZA.-225 1. 22 7.0n-01 1. 06 

~. , 6.56E-Ol :.31E-Ol 1.04:::-:: - - ---:: 

B1:·214 S.47E-Ol :".16E-Ol 1.03E-Cl 
PB·210 Not Det:ected -------- 1.41 

TH-232 S.73E-Ol 2.S1E-01 3.44E·Ol 
RA-228 6.12E-Ol 2.63:::-01 3.49E-Ol 
Fl.C· 22 e 7.67:::-01 1.98E-Ol 1. B8E- 01 
TH-228 6.13E-Ol 3.83:::-01 8.S4E-0::' 
RA-224 Not D€:::ected -~------ 1. 75 
PB-212 7.40E-01 1.49E-Ol 6.42E-02 
BI-212 6.41E-01 3_83E-01 5.45E-Ol 
TL-20a 6.66E-01 1. 51E- 01 1.35E-Ol 

U-235 Not Detected - - - - - - - - 3.83E-01 
TH-231 Not Detected .------- 7.60E-Ol 
PA-231 No: Detected -------- 2.39 
AC-227 Not Detected -------- 2.87 
T:o-227 Not Detected -------- 6.07E-Ol 
RA-223 Not Detected .------- 2.66E-Ol 
RN-219 Not Detected - - - - - - - - 7.94E-Ol 
PB· 211 Not Detected -------- 1.12 
TI..-207 Not Detected .-----.- 2.31E+Ol 

AM·24l Not Detected -------- 2.B1E-01 
PU-23S Not Detected -------- 4.49E+D2 
NP-237 Not Detected - - - - - - - - 4.89E-Ol 
PA-233 Not Detected - - - - - - - - 1.03E-Ol 
TH-229 Not Detected - - - - - - - - 4.03E-Ol 



.. ~ 

~ .. ~ 
[Summary Report] - Sample ID: 50071908 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- ... ... ... ... ... ... ... ... .. .. .. .. .. .. .. .. .. ... .. .. ... .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. 

AG-110m Not Detected -------- 5.53E-02 
AR-41 Not Detected .. ... .. .. .. .. .. .. S.67E+04 
BA-l33 Not Detected -------- 1.07E-Ol 
BA-140 Not Detected -------- 1. 97E- 01 
CD-109 Not Detected -------- 1.71 
CD-1lS Not Detected .. .. .. ... .. .. .. .. 1.73E-01 
CE-139 Not Detected .. .. .. .. ... .. .. .. S.41E-02 
CE-141 Not Detected -------- 8.8SE-02 
CE-144 No~ D'?t'?cted .. ... .. .. .. .. ... .. 3.99E-Ol 
CO-56 Not Detected .. .. .. ... .. .. ... .. 6.6SE-02 
CO-57 Not Detected ... .. .. ... .. .. .. .. 4.91E-02 
CO-S8 Not Detected -------- S.88E-02 
CO-60 Not. Det.ected .. .. .. .. .. .. ... ... 7.09E-02 
CR-Sl Not Detected .. .. .. .. .. .. .. ... 4.0BE-Ol 
CS-134 Not D'?tected .. ... .. .. .. ... .. .. 8.94E-02 
CS-137 Not Detected ... ... ... .. .. .. .. ... 6.37E-02 
CU-64 Not Det'?cted -------- 1.02E+02 
EU-1S2 Not Detected .. .. .. ... .. .. .. .. 4.76E-01 
EU-1S4 Not Detected .. .. .. .. ... .. .. .. 3.11E-Ol 
EU-1SS Not Detected .. .. .. .. .. ... .. .. 2.09E-Ol 
FE-S9 Nor. Detected -------- 1.27E-Cl 
GD-1S3 Not Detected .. .. .. .. .. .. .. ... 1.57E-Cl 
HG-203 Not Detected .. ... .. .. .. .. .. .. 5.03:::-02 
I-131 Not Detected .. ... ... .. .. .. .. ... 5.S6E-02 
IN-11Sm Not Detected .. .. .. .. .. .. ... .. 2.B6E+Ol 
IR-192 No"C Detected .. .. .. .. .. .. ... .. ';.25E-02 
K-40 1.S9E+01 2.38 G.09E-0::' 
LA-140 Not Detected .. ... ... .. .. .. .. .. 1.24E-Ol 
MN-S4 Not Detected .. .. ... ... ... .. ... .. 6.3SE-02 
MN-56 Not Detected ... .. .. ... .. .. .. - 1.05E+03 
MO-99 Not Detected ... ... ... ... .. .. .. ... 6.69E-Ol 
NA-22 Not Detected .. .. ... ... ... .. ... .. 7.06E-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 3.43E-Ol 
NB-9S Not Detected .. ... ... ... ... ... .. ... 3.76E-Ol 
ND-147 Not Detected ... .. .. ... ... ... .. .. 3.63E-Ol 
NI-57 Not Detected ... .. ... ... ... ... ... .. 1. 7BE- 01 
BE-7 Not Detected .. ... .. .. .. .. ... ... 4.46E-Ol 
RU-103 Not Detected .. .. .. ... ... .. .. .. 4.BOE-02 
RU-106 Not Detected .. .. .. .. ... .. .. .. 5.0BE-Ol 
SB-122 Not Detected .. .. ... .. .. .. .. .. 1.03E-01 
SB-124 Not Detected ... .. ... .. .. .. .. .. 6.B5E-02 
SB-125 Not Detected ... ------- 1.39E-01 
SC-46 Not Detected .. .. ... ... ... .. ... .. o.B7E-02 
SR-B5 Not Detected ... ... .. .. .. ... ... .. 6.73E-02 
TA-182 Not Detected -------- 2.S9E-Ol 
TA-1B3 Not Detected - - - - - - - - 2.94E-01 
TE-132 Not Detected - - - - - - - - 6.45E-02 
TL-201 Not Detected - - - - - - - - 2.29E-Ol 
V-48 Not Detected - - - - - - - - 6.44E-02 
XE-133 Not Detected - - - - - - - - 2.BBE-Ol 
Y-88 Not Detected - - - - - - - - 3.66E-02 
ZN- 65 Not Detected - - - - - - - - 1.77E-Ol 
ZR-95 Not Detected - - - - - - - - :'.06E-01 



-----..,., 
, ,- \ --................................................................................................................................ ~ .. * .. ' .................... .. 

.. Sandia National Laboratories .. 

.. Radiation Protection Sample Diagnostics Program [881 Labo:::-a::::-y: .. 

.. 8-25-95 11:25:10 PM .. 
'***************~*******~*********************************~T**TTT*rTT* • 

.. ~alYZed by: L)/. [/'(0-", Reviewed by:~ J hr/fJ
" : 

""" " .. """"***"""***7w*lri1',*vr" .. *** .. * ***** .... .................. /*****'i** ** .. *** * * * .. * .. 

Customer : S.WRIGHTSON (7585) 
Custome:::- Sample ID 17A-GR-009-0-SS-01· 
Lab Sample ID 50071909 

Sa~ple Description 
Samole Type 
Samole Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detect:or Name 
~lapsed Live Time 
2lapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

730.000 
8-24-95 
8-25-95 

LAB 0 1 

g:::-am 
10:24:00 AM 
10:51:11 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

25 Error MDA 

- - - ... ... ... ... ... ... - ... - - ... ... ... ... - ... - ... - ... - ... - ... - - ... - ... -... - - - - - ... - - - - ... - -
U-238 Not Detected ... - ... - ... ... ... ... 2.00 
TH-234 Not Detected -------- 7.20E-01 
U-234 Not Detected - - ... - ... ... - ... 1.92E+G::. 
RA-226 9.80E-01 5.96E-Ol 8.94E-01 
PE-214 5.68E-01 1.13E-01 8.57E-02 
BI-214 5.39E-01 1.18E-01 1.15E-01 
PE-210 6.85E-01 5.08E-01 6.70E-01 

TH-232 7.55E-Ol 2,97E-01 3.98E-01 
RA-228 6.56E-01 2,57E-01 2.27E-01 
AC-228 7.11E-01 1. 90E- 01 1.91E-01 
TH-228 Not Detected _ ... ------ 1.54 
RA-221 3.99E-01 3.47:2-01 7.18E-01 
PE-212 6.83E-01 1. 46E- 01 6.58E-02 
EI-212 4.44.E-01 3.4.BE-01 5.26E-01 
TL-20B 5.79E-01 1.28E-01 1.01E-01 

U-235 Not Detected -------- 3.62E-Ol I. - g~ 
TH-231 2.CSE 0: - ~ ~- ~- ~ : ~~ E - 0 1 f'..I;1, t)J.:5/2- t/i I ......... -- ~ -
PA-231 Not Detected --------
AC-227 Not Detected -------- 2.62 
TH-227 Not Detected - - - - - - - - S.59E-01 
RA-223 Not Detected - - - - - - .. - 2.51E-01 
RN;'-219 Not Detected - - - - - - - ... 7.97E-01 
PB-211 Not Detected - - - - - - -- 1. 03 
TL-207 Not Detected - - - - - - ... - 2.44E+0: 

AM-241 Not Detected - -- - ... - .. - 2.5SE-Ol 
PU-239 Not Detected ------ ... - 4.04E+02 
NP-237 Not Decected -------- 2.75E-01 
PA-233 Not Detected -------- 9.72E-02 
TH-229 Not Detected ... ... - ... ... - - ... 3.84E-01 



,,-~ , 
/ ! -; \ . -

, ' 

[Summary Report] - Sample ID: 50071909 ',--, 
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

.. ... ... ... ... ... ... .. ... ... ------------- ... ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... .. ... ... ... ... ... ... .. 
AG-II0m Not Detected ... ... ... ... ... ... ... ... 5.16=:-02 
AR-41 Not Detected -------- 7.75=:+0'; 
BA-133 Not Detected ... ... ... ... ... ... ... .. 9.91=:-02 
BA-140 Not Detected -------- 1. 94=:- 0: 
CD·I09 Not Detected -------- 9.45E-0J. 
CD-115 Not Detected ... ... ... ... ... ... ... ... 1. 73E- 0: 
CE-139 Not Detected -------- 5.12E-02 
CE-141 Not Detected -------- 8.33E-02 
CE-144 Not Detected ... ... ... ... ... ... ... ... 3.63E-01 
CO-56 Not Detected ... ... ... ... ... ... ... ... 5.91£-02 
CO-57 Not Detected ... ... ... ... ... ... ... ... 4.47£-02 
CO·58 Not Detected ... ... ... ... ... ... ... ... 5.58£-02 
CO-60 Not Detected ... ... ... ... ... .. ... ... 6.02£-0: 
CR-51 Not Detected' ... ... ... ... ... ... ... ... 3.92£-01 
CS-134 Not Detected -------- 8.10E-02 
CS -13 7 Not Detected -------- 5.77E-02 
CU-64 Not Detected ... ... ... ... ... ... ... ... 8.85E+01 
EU-152 Not Detected -------- 3.97E-O: 
EU-154 Not Detected -------- 2.89E-0: 
EU-155 Not Detec-:ed -------- 2.01E-0: 
FE-59 Not Detected -------- 1.19B- 0: 
GD-153 Not Detected ... ... ... ... ... ... ... ... 1.59E-0: 
HG-203 Not Detected ... ... ... ... ... ... ... ... 4.96E-02 
I -131 Not Detected ... ... ... ... ... ... ... ... 5.32£-02 
IN-115m Not Detected -------- 3.15E+Ol 
IR-l92 Not Detected ... ... ... ... ... ... ... ... 4.58E-02 
K-40 1.55E+01 2.30 4.55E-01 
LA-140 Not Detectec -------- 1. 01E- 0: 
MN-54 Not Detected -------- 5.47E-02 
MN-56 Not Detected ... ... ... ... ... ... ... ... 1.13E+03 
MO-99 Not Detected -------- 6.13E-01 
NA- 22 Not Detected -------- 6.56E-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 3.00E-01 
NB- 95 Not Detected -------- 3.48E-0J. 
l'<Ll- 14 7 Not Detected ... ... ... ... ... ... ... ... 3.66=:-0: 
NI-57 Not Detected ... ... ... ... ... ... ... ... 1. 59E- 01 
BE-7 Not Detect'2d ... ... ... ... ... - - - 3.92£-C1 
RU-103 Not Detected - - - - - - - - 5.14E-02 
RU-106 Not Detected -------- 4.68£-01 
SB-122 Not Detected -------- 9.99E-02 
SB-124 Not Detected - - - - - - - - 6.29E-02 
SB-125 Not Det'2cted -------- 1. 36E- 01 
SC-4"6 Not Detected - - - - - - - - 8.61E-02 
SR-85 Not Detected - - - - - - - - 5.99E-02 
TA-182 Not Detected -------- 2.53E-01 
TA-183 Not Detected - - - - - - - - 2.68E-01 
TE-132 Not Detected - - - - - - - - 6.15E-02 
TL·201 Not Detected -------- 2.14E-01 
V-48 Not D'2tected -------- 5.70E-02 
XE-133 Not Detected -------- 2.79E-OJ. 
Y-88 Not Detected -------- 4.65E-02 
ZN-65 Not Detected -------- 1. 66E- 01 
ZR-95 Not Detect'2d -------- 9.02E-02 



~--~ 

. I -. \ 
************************************************************~:?TTTTTT' 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [88l Lab:::-a:.:::-y: T 
* 8-25-95 9:28:03 PM 
****************************************************** ******TT*TTrTTTT~TT 

C;.!stomer 
Customer Sarrnle ID 
Lab Sarr.ple ID 

Samole Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Samole Date/Time 
Acquire Start Date 
Detecto:::- Name 
3laosed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
025844-01 
50072602 

~t~INELLI SOIL SAMPLE 
Solid 
2SMAR 

625.600 
8-24-95 
8-25-95 

L.~..B02 

gram 
10:16:00 AM 

8:53:44 PM 

1800 seconds 
1801 seconds 

• 17". GR·(jIO- 0- .55-0 J 

Comrne:1~s: 
************************y+***************+w+********************TTTTTTTTT 

Nuclide Activity 25 E:::-ro::- MDA 
(pCi/gram) 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Det.ected ... ... ... ... ... ... ... ... 6.50 
TE-234 1.20 6.63£-01 9.71:::-01 
U-234 Not. Det.ected ---- ...... -- 2.32E+Ol 
RJ..-226 1.66 8.43:::-01 1. 22 
P3-214 7.85:2-01 1.6E-01 1.34E-Ol 
BI-214 7.07E-oi 1.35E-01 9.13E-02 
~3-210 No:. De:.eceed -------- 1. 70 

TH·232 9.29::-01 3.36:::-01 4.25E-01 
RA-228 8.37E-01 4.78E-01 2.89E-01 
AC-228 8.59:::-01 2.28E-Ol 2.21£-02-
TH-228 7.84E-01 4.09£-01 8.62E-Ol 
R.;l,,-224 6.02£-01 4.97£-01 9.45E-01 
PB-212 7.83£-01 1.56£-01 1.12E-01 
BI-212 5.86:2-01 4.66:2-01 7.07E-01 
TL- 20 3 8.95:2-0: 1. 88£-01 1.42£-01 

U-235 Not Deeected -------- 4.61E-Ol 
""i"':.1 _ .., ~ , Noe :)e=~cted - - - - - - - - 1. 09 ..... - ... --
PA-231 No:: Detected - - - - - - - - 2.78 
AC-227 No:: Det.ected -----.-- 3.23 
TE-227 Ne: De:ected -------- 6.993-01 
RA-223 No: De:.ected -------- 3.8E-01 
RN-219 No: Detect.ed - - - - - - - - 9.2SE-Ol 
PB-211 Not De::ected -------- 1.16 
TL-207 Not De:ected - - - - - - - - 2.61E+Ol 

AM-241 No: Deeected -------- 9.84E-01 
Pu-239 N~:: -".:.-.::.""-.=!-~ -J ___ "-'-_ ..... -------- 5.42E+02 
NP-237 Ne:. D~-:=cr.~d -------- S.02E-Ol 
P_ll.-233 NG:' D",:ectec ~------- 1.12E-0: 
TE-229 NQ:' D:-Qr,.",,.o ._------ 5.32::-0:' _ ..... _----



(Summary Report] - Sample ID: 

Nuclide Activity 
(pCi/gram) 

. ... ... ... ... ... ... ... .. .. .. .. .. .. ... ... .. ... ... .. .. .. ... 

AG-IIOm Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-l09 Not Detected 
CD-llS Not Detected-
CE-139 Not Detected 
CE-14l Not Detected 
C:S-14~ Not Detected 
CO-56 Not Detected 
CO-57 Not Detected 
CO-58 Not Detected 
CO-60 Not Detected 
CR-Sl Not Detected 
CS-134 Not Detected 
CS-137 4.68E-02 
CLi-64 Not Detected 
ELi-152 Not Detected 
EU-lS4 Not Detected 
Eu-lSS Not Detected 
FE-59 Not. Detected 
GD-lS3 Not Detected 
EG-203 ~ot Detected 
1-131 Not Detected 
IN-115m Not Detected 
IR-192 Not Detected 
K-40 L 57E+Ol 
L..r.. - 140 Not Detected 
MN-S4 Not Detected 
MN-56 Not Detected 
N:J-99 Not Det.ected 
NA-22 Not Detected 
NA-24 Not Detected 
~""3 - 95 Not Detected 
!'-I~-147 Not Detected 
N1-S7 Not Detected 
3E-7 Not Detected 
RU-103 Not Detected 
RU-106 Not Detected 
S3-122 Not Detected 
SB-124 Not Detected 
S3-125 Not Detected 
SC-46 Not Detected 
SR- 85 Not Detected 
TA-182 Not Detected 
T2;-183 Not Detected 
TE- 132 Not Detected 
TL-201 Not Detected 
V-48 Not Detected 
XE-133 Not Detected 
Y-88 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

~
~-
\:l~ \ 

500726 \ 7/.1- b'R- 010- o~ss - 0 I 

2S Error MIlA 

.. ... ... ... .. .. ... .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. - -
.. ... .. ... .. ... ... .. 
--------
--------
--------
--------
.. ... ... ... ... ... ... ... 
--------
--_ ..... ---
--------
... ... ... ... .. .. ... ... 
... -------
... ... ... ... ... ... ... .. 
--------
--------
... ... ... ... ... ... ... ... 

3.77E-02 
--------
--------
... ... ... ... ... ... ... ... 
... .. ... .. ... ... ... ... 
--------
--------
--------
------- .. 
... ... ... ... ... ... ... ... 
.. ... ... ... ... ... ... ... 

2.38 
... ... ... .. ... ... ... ... 

--------
--------
... .. ... ... .. ... ... ... 
.. ... ... ... ... ... ... ... 
... ... ... .. ... ... ... ... 

--------
------ ... -
... ... ... ... .. ... ... ... 
--------
--------
--------
.. ... .. ... .. ... ... ... 

--------
--------
--------
--------
- - - .. - .. - -
--------
- - - - - - - -
- - - - - - - -
--------
--------
--------
- - - - - - .. -
------ .. -

7.03E-8: 
4.13£+0"; 
1.14£-0: 
2.06E-O: 
1.73 
2.02£-01 
5.76£-02 
1.06E-Ol 
4.69£-01 
6.97E-02 
5.34E-02 
5.S8E-02 
6.32E-02 
4.S0E-Ol 
9.73E-02 
5.77E-02 
7.81::+0l 
4.85E-0: 
3.S2E-Ol 
2.64::-01 
1.33E-Ol 
2_04::-0l 
5.65E-02 
6.25E-02 
2.85E+Ol 
5.22E-02 
4.47£-0: 
1.33E-Ol 
5.48E-02 
6.18E+02 
5.70E-Ol 
7.94£-02 
3.45E-Ol 
4.14E-01 
3.72E-01 
2.03E-01 
4.65£-0: 
5.31E-02 
5.46E-01 
1. 09E- 01 
6.10E-02 
1. 46E- 01 
1. OOE- Ol 
6.71E-02 
2.91E-01 
1. 04 
6.62E-02 
4.21::-0l 
6.49E-02 
3.83£-0: 
5.41£-02 
1. 94E- 01 
1.12£-0: 



********T*****T*************************************** ******J*:Z~**TTT*TT 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [Sa: Labo:-a:o:-y: .. 
* 8 - 26 - 95 12: 06 : 02 AM 
****************************************************** ****r**T***~***** 

* Analyzed by: ~I ~'/'f,) Reviewed bY:"t--- 812.J/~/- : 
******************~~~*~{,*************************~*********'~******** .. 
Customer 
:ustomer Sample ID 
Lab Sample ID 

Samole Description 
Sample Type 
Samole Geometry 
Sample Qua:1tity 
S~~ole Date/Time 
Acquire S:art Date 
Detector Name 
Elaosed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17A-GR-OI0-0-SSD-04 I 

50071910 

M~21NELLI SOIL SAMPLE 
Solid 
1SMAR 

602.000 
8-24-95 
8-25-95 

LA301 

gram 
10:16:00 AM 
11: 31: 57 PM 

1800 seconds 
:80: seconds 

Cornrnen:s: 
****************************************************** T*T*******~~TT~**** 

Nuclide Activir:y 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - - -- -- - - - -- - - - - --- - - - - - - - -- - -- - - - - - -
v7.l~D-·?,!/tf U-238 Nc: Detected ------.- 2.29 

TH-234 - --~ -- 6.76£-01-
U-234 N"· D~:.~=te-= - - - - - - - - :.4;=:~::' 

RA-226 1. 94 8.28E-01 1.16 
PB-214 8.67£-01 1. 60£- 01 1.02£-01 
B1-214 5.93=:-01 1. 28E- 01 1.16:::-C1 
PB-210 No: Det.ected . - -- - - - - - 1. 50 

TH-232 6.08£-01 2.46E-01 3.22£-01 
RA-228 7.75£-01 4.41E-01 2.37::-Gl 
AC-228 9.31E-01 2.37£-01 2.22:::-Cl 
TH-228 Not Detected - .. -.. - .. -- 1. 85 
RA-224 8.86E-01 6.04E-01 8.63E-01 
PB-212 8.47E-01 1. 70£ - 01 7.64=:-02 
B1-212 1. 32 5.25£-01 6.60£-01 
TL-208 8_21E-01 1.90E-01 1. 83E- 01 

U- 235 Not Detected -------- 4.34£-01 
Tn- 231 No~ Detected -------- 5.15:::-01 
PA-231 Not Detected - .. - .. - .. - - 2.62 
AC-227 Not Detected .. - - .. - - .. .. 3.15 
TF.-227 Not Detected .. .. - - - .. - .. 6.88E-01 
RA-223 Not Detect.ed - - .. - .. - .. - 2.96E-01 
RN-219 Not Detected .. .. - - - - - - 9.30E-01 
PB-211 Not Detected - .. - .. - - - - 1.24 
TL-207 Not Detected - .. - .. .. .. .. .. 2.69E+01 

AM-241 Not Detected -------- 2_93E-01 
PU-239 Not Detected .. .. .. .. .. .. .. .. 4.74E+02 
NP-237 No: Detected .. .. .. .. .. .. .. .. 3.21E-01 
PA-233 Not Detected .. .. .. .. .. .. .. .. 1.11E-01 
TH-229 Not Detected .. .. .. .. .. .. .. .. 4.40£-01 



17A 
[Summary Report) - Sample ID: 50071910 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- ... ... ~ ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... 

AG-110m Not Detected -------- 6.92E-02 
AR-41 Not Detected -------- 1.20E+OS 
8A-l33 Not Detected -------- 1.24E-01 
8A-140 Not Detected -------- 2.31E-01 
CD-109 Not Detected. -------- 1.10 
CD-llS Not Detected ----_ ... _- 1.89E-01 
CE-139 Not Detected -- .......... _-- 5.74E-02 
CE-141 Not Detected ------- ... 1.01E-01 
CE-144 Not Detected ... ------- 4.23E-01 
CO-56 Not Detected ... .. ... ... ... ... ... ... 7.21E-02 
CO-57 Not Detected ... ------- 5 .42E- 02 
CO-58 Not Detected -------- 6.29E-02 
CO-60 Not Detected -------- 6.96E-02 
CR-Sl Not Detected ------- ... 4.68E-01 
CS-134 Not Detected -------- 9.62E-02 
CS-137 Not Detected ... _------ 7.66E-02 
CU-64 Not Detected -------- 1.09E+02 
EU-152 Not Detected ... ------- 5.23E-01 
EU-154 Not Detected -------- 3.56E-01 
EU-155 Not Detected _4' ______ 2.29E-01 
FE-59 Not Detected ... ... ... ... ... ... ... ... 1. 39E- 01 
GD-153 Not Detected -------- 1.82E-Ol 
HG-203 Not Detected _ ... ------ 5.40E-02 
1-131 Not Detected -------- 5.99E-02 
IN-115m Not Detected -------- 3.86E+01 
IR-192 Not Detected -------- S.50E-02 
K-40 1.72E+Ol 2.55 3.S7E-01 
LA-140 Not Detected _ ..... _---- 1. 39E-01 

,",0. ~1.I.L l ~~~ r ..... L;... \/"1 MN-54 h52E 92 1. BBE 02 J.HE 02 
MN-56 Not Detected ... ... ... ... ... ... ... ... 1.72E+03 
MO-99 Not Detected ... ------- 6.74E-Ol 
NA-22 Not Detected ... ------- 8.47E-02 
~~A ... 24 Not Detected ... .. ... ... ... ... ... ... 3.61E-01 
NB-95 Not Detected -------- 4.32E-01 
ND-147 Not Detected .. ------- 4.49E-01 
NI-57 Not Detected -_ ... _---- 1. 87E-01 
8E-7 Not Detected ... ... ... ... ... ... ... ... 4.83E-01 
RU-103 Not Detected --_ ... _--- 5.42E-02 
RU-106 Not Detected -------- 6.04E-01 
S8-122 Not Detected -------- 1.18E-0l 
S8-124 Not Detected -------- 7.43E-02 
S8-125 Not Detected ... ... ... ... ... ... ... ... 1. 60E-01 
SC-46 Not Detected -------- 1. 01E- 01 
SR-85 Not Detected -------- 7.14E-02 
TA-182 Not Detected -------- 2.98E-01 
TA-183 Not Detected ... ... ... ... ... ... ... ... 3.09E-01 
TE-132 Not Detected ... ------- 7.34E-02 
TL-201 Not Detected -------- 2.46E-01 
V-48 Not Detected -------- 7.99E-02 
XE-133 Not Detected -------- 3.~2E-01 
Y-88 Not Detected -------- S.00E-02 
ZN-65 Not Detected ... ... ... ... ... ... ... ... 1.98E-01 
ZR-95 Not Detected ... ... ... ... ... ... ... ... 1.1SE- 01 



Gamma Spectroscopy Results 
ER Site 178 



(rli] Sandia National_La~oratories ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD )oo7;J.-o 

Department No: ' -, - -
PcojecVTask Manager: lip:;, 1335) /Jk'It:."~.-::.1 

, Project Name: -:£C:p"'(-' r ~"Y1:'" 
Sample Team Members: ~~I~rC;:LbI<~cql-

P.O. Box 58OOf!,;~P'r.' .~ 

Albuquerque; NM 87185~'1;' . 
Contract No: • .A::t';'i2'1G~l~_t , 

Case No: ":36 ~: ~"1~4 
• : • _ .... ~ .. .-.;co...:._ •• 

SMO Authorization: 

"I \ !~<:;q~' I 1 1 ,: 1/ 1P:~1 . I 1 I 1 1 1 1 ' 1'- W~~~~I~"" 
, I I .~-r-y I·~ ~ I ...... I 1 11\., .. , ',1'1''' .... ,... ~ "3"--'<' 

.' • ,t· .. h.., .. £J:.t:lI. , ..... 

- I *' ~aoG-a:?:f-~iP~I.J, 1/ /:11' r' 1 -It 1 k k 'I:~f 
.' 

Possible Hazard Identification' ,~ , _ 
, Flammable 0' Skin kriianl d' p~son B 0 Olher Q'tA/A ,~ SpeciallnstructionslOC Requirements 

i,' 

" Oala , . 

Whil.· To Accompany Samples, Blue· To Accompany Samples, Pinh-FiefdlPU,cnasing Copy Rev 0 //1192 



***************************************************** ----* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 8-27-95 3:24:51 PM * 
'*********************************************************************~* 

* Analyzed by: '~2 / </ (' ~ 'S Reviewed by: ~/ S Ju ~ r : 
***************** ~**/~ t~*********************~;****'~*':********* 

i 
CUstomer oJ 

Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17B-GR-001-0-SS-01~ 
50072001 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

699.000 
8-24-95 
8-27-95 

LAB 0 2 

gram 
10:57:00 AM 
2:47:15 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... ... ... -... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... - ... ... 
U-238 Not Detected -------- 5.67 
TH-234 Not Detected -------- 1. 30 
U-234 Not Detected -------- 2.08E+01 
R.~- 22 5 1. 42 9.C?Z-01 1. 38 
PB-214 5.16E-01 1.17E-01 1. 08E- 01 
BI-214 5.91E-01 1.23£-01 1. 06E- 01 
PB-210 3.60E-01 5.88E-01 9.79E-01 

TH-2::'2 8.47E-01 2.65E-01 2.99E-01 
RA-228 5.57E-01 2.39E-01 2.80E-01 
AC-228 Not Detected -- ...... _--- 3.63E-01 
TH-228 7.38E-01 3.95E-01 8.23E-01 
RA-224 Not Detected -------- 1. 76 
PB-212 7.73E-01 1.62E-01 6.73E-02 
BI-212 1.11 4.64E-01 5.87E-01 
TL-208 6.31E-01 1.54E-01 1.49E-01 

U-235 Not Detected -------- 4.06E-01 
':'H-231 Kat Detected -------- 1. 03 
PA-231 Not Detected -------- 2.52 
AC-227 Not Detected --- ... ---- 3.02 
TH-227 Not Detected -------- 6.23E-01 
RA-223 Not Detected -------- 3.89E-01 
RN-219 Not Detected -------- 8.48E-01 
PB- 211 Not Detected -------- 1.12 
TL-207 Not Detected ... .. ... ... ... ... ... ... 2.42E+01 

AM-241 Not Detected ... ... .. ... ... ... ... ... 9.30E-01 
PU-239 Not Detected ----- ... _- 4.98E+02 
NP-237 Not Detected -------- 6.72E-01 
PA-233 Not Detected -------- 1.00E-01 
TH-229 Not Detected -------- 4.81E-01 



@' 
[summary Report] - Sample ID: 5001'2001 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... ... ... ... ... - -... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-II0m Not Detected ... ... ... ... ... ... ... ... 6.94E-02 
AR-41 Not Detected ... ... ... ... ... ... ... ... 2.68E+11 
BA-133 Not Detected -------- 1. 03E-01 
BA-140 Not Detected -------- 2.25E-01 
CD-109 Not Detected· -------- 2.28 
CD-115 Not Detected -------- 3.1SE-01 
CE-139 Not Detected -------- 5.15E-02 
CE-141 Not Detected -------- 9.71E-02 
CE-144 Not Detected ... ... ... ... ... ... ... ... 4.25E-Ol 
CO-56 Not Detected ... ... ... ... ... ... ... ... 6.15E-02 
CO-57 Not Detected -------- 5.13E-02 
CO-58 Not Del:ected ---- ... --- 5.91E-02 
CO-60 Not Detected ... ... ... ... ... ... ... ... 6.83E-02 
CR-51 Not Detected -------- 4.35E-01 
CS-134 Not Detected -------- 8.67E-02 
CS-137 7.95E-02 3.72E-02 5.07E-02 
CU-64 Not Detected ... ... ... ... ... ... ... ... 9.12E+02 
EU-152 Not Detected ... ... ... ... ... ... ... ... 4.26E-01 
EU-154 Not Detected ---_ ... _-- 3.25E-01 
EU-155 Not Detected -------- 2.48E-01 
FE-59 Not Detected -------- 1. 38E- 01 
GD-153 Not Detected -------- 1.S3E-01 
HG-203 Not Detected -------- 5.56E-02 
I-131 Not Detected --- .. _--- 6.51E-02 
IN-115m Not Detected -------- 1.53E+04 
IR-192 Not Detected -------- 5.16E-02 
K-40 1.B4E+01 2.73 6.83E-01 
LA-l40 Not Detected ... ... ... ... ... ... ... ... 2.53E-Ol 
MN-54 Not Detected -------- 6.27E-02 
MN-56 Not Detected -------- 4.59E+07 
MO-99 Not Detected -------- 9.76E-01 
NA-22 Not Detected -------- 7.51E-02 
NA-24 Not Detected -------- 2.08 
NB-95 Not Detected -------- 5.11E-01 
ND-147 Not Detected -- ..... _--- 4.21E-01 
NI-57 Not Detected ... ... ... .. .. ... ... ... 3.85E-Ol 
BE-7 Not Detected -------- 4.53E-Ol 
RU-103 Not Detected -------- 4.95E-02 
RU-106 Not Detected ... ... ... ... .. ... ... ... 4.9BE-Ol 
SB-122 Not Detected -------- 1.64E-01 
SB-124 Not Detected -------- 5.75E-02 
SB-125 Not Detected -------- 1. 47E- 01 
SC-46 Not Detected -------- 9.75E-02 
SR-85 Not Detected -------- 6.84E-02 
TA-182 Not Detected ---- .. --- 2.91E-01 
TA-183 Not Detected -------- 1.24 
TE-132 Not Detected -------- B.9BE-02 
TL-201 Not Detected -------- S.74E-01 
V-48 Not Detected -------- 7.26E-02 
XE-133 Not Detected -------- 6.09E-01 
Y-BB Not Detected -------- 4.90E-02 
ZN-65 Not Detected -------- 1.BOE-01 
ZR-95 Not Detected -------- 1. 05E- 01 



/110' 
•••••••• *************************************************~~~********* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] • 
* 8-27-95 4:07:28 PM * 

*'::::::: *::: * H** *~: ** ~~**; * ** ** ** *:::::::: *::: ~* * *;i :;*4;· ** * *: 
*********************~*~/J1~*********************~*~***~;**l~** •••• *. 

\ 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

S. WRIGHTSON (7585) i-
17B-GR-002-0-SS-01 
50072002 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

622.000 
8-24-95 
8-27-95 

LAB 0 2 

gram 
10:55:00 AM 
3:33:30 PM 

1800 seconds 
1801 seconds 

************ •• *********************************************************** 
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

.. .. .. .. .. ... .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. .. - .. .. .. .. ... .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. -
U-238 Not Detected -------- 6.41 
TH-234 Not Detected -------- 1.58 
U-234 Not Detected -------- 2.41E+01 
RA-226 1. 84 1. 07 1. 61 
PB·214 7.85E-01 1. 59E-01 1.27E-01 
Bl-214 6.34E-01 1. 48E-01 1.53E-01 
PB-210 Not Detected .. _ .. _---- 1. 61 

TH-232 8.52E-01 2.74E-01 3.12E-01 
RA-228 7.15E-01 2.59E-01 2.99E-01 
AC-228 8.04E-01 2.12E-01 1.97E-01 
TH-228 Not Detected --~----- 1.51 
RA-224 Not Detected -------- 1.96 
PE-212 9.04E-01 1.84E-01 7.61E-02 
Sl-212 9.74E-01 5.18E-01 7.22E-01 
TL-208 7.25E-01 1.76E-01 1. 70E- 01 

U-235 Not Detected .. .. - .. ... ... ... ... 4.55E-01 
TH-231 Not Detected -------- 1.13 
PA-231 Not Detected -------- 2.53 
AC-227 Not Detected -------- 3.44 
TH-227 Not Detected .. .. .. .. .. ... ... ... 7.11E-01 
RA-223 Not Detected -------- 4.29E-01 
RN-219 Not Detected .. .. .. .. .. .. ... ... 9.s5E-01 
PB-211 Not Detected .. .. .. .. .. .. .. - 1.16 
TL-207 Not Detected ---- .. - ..... 2.59E+01 

AM-241 Not Detected .. .. .. .. .. .. .. .. 1.04 
PU-239 Not Detected ---- .. _-- 5.44E+02 
NP-237 Not Detected -------- 7.54E-01 
PA-233 Not Detected ... .. .. .. .. .. .. .. 1.17E-01 
TH-229 Not Detected -------- 5.27E-01 



@) 
[Summary Report] - Sample ID: 5007-2002 

Nuclide Activity 
(pCi/gram) 

25 Error MDA 

-- -- --... ~ ... ... ... ... ... ... ... ... ... .. ... ... ... -... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... -... ... ... ... ... ... ... 

AG-llOm Not Detected -------- 6.16E-02 
AR-41 Not Detected -------- 3.77E+ll 
BA-133 Not Detected ... ... ... ... ... ... ... ... 1. 21E- 01 
BA-140 Not Detected -------- 2.60E-Ol 
CD-109 Not Detected· -------- 2.58 
CD-1l5 Not Detected -------- 3.31E-Ol 
CE-139 Not Detected -------- 5.61E-02 
CE-14l Not Detected -------- 1.OSE-Ol 
CE-144 Not Detected -------- 4.56E-Ol 
CO-56 Not Detected -------- 6.S9E-02 
CO-57 Not Detected ... ... ... ... ... ... ... .. S.90E-02 
CO-5S Not Detected ------_ ... 6.01E-02 
CO-60 Not Detected ... ... ... ... ... ... ... ... 7.S2E-02 
CR-Sl Not Detected -------- S.04E-Ol 
CS-134 Not Detected ... ... ... ... ... ... ... ... 9.S0E-02 
CS-l37 Not Detected -------- 7.34E-02 
CU-64 Not Detected -------- 9.1SE+02 
EU-1S2 Not Detected ... ... ... ... ... ... ... .. 5.02E-Ol 
EU-1S4 Not Detected ... ... ... ... .. ... ... ... 3.43E-Ol 
EU-15S Not Detected ... ... .. ... ... ... ... .. 2.S6E-Ol 
FE-59 Not Detected -------- 1.32E-01 
GD-153 Not Detected -------- 2.13E-01 
HG-203 Not Detected -------- 5.73E-02 
I-131 Not Detected ... ... ... ... ... ... ... .. 7.16E-02 
IN-115m Not Detected ... ... ... ... ... ... ... ... 1.78E+04 
IR-l92 Not Detected -------- S.63E-02 
K-40 1.74E+Ol 2.62 4.99E-O: 
LA-HO Not Detected ... ... .. ... ... ... ... ... 2.91E-Ol 
MN-S4 Not Detected ... ... ... ... ... ... ... .. 7.49E-02 
MN-S6 Not Detected -------- 6.38E+07 
MO-99 Not Detected .. ... ... ... ... ... ... ... 1.10 
NA-22 Not Detected ... ... ... ... ... ... ... ... 7.81E-02 
NA-24 Not Detected .. ... ... ... ... .. ... .... 2.12 
NB-9S Not Detected -------- S.91E-Ol 
ND-l47 Not Detected -------- 4.86E-Ol 
NI-S7 Not Detect~d ... ... ... ... ... ... .. ... 4.33E-01 
BE-7 Not Detected ... .. .. ... ... ... ... ... 4.72E-01 
RU-103 Not Detected ... ... ... ... ... ... ... ... S.S6E-02 
RU-106 Not Detected ... .. ... ... .. ... ... ... S.47E-01 
5B-122 Not Detected .... .... ... ... ... ... ... ... 1.73E-Ol 
SB-124 Not Detected ... ... ... .. ... ... ... ... 6.12E-02 
SB-l25 Not Detected ... ... .. ... .. ... .... ... l.SOE-Ol 
SC-46 Not Detected ... ... ... .. ... ... ... ... 1.04E-Ol 
SR-SS Not Detected ---_ ... _-- 7.1SE-02 
TA-182 Not Detected -------- 3.0lE-Ol 
TA-183 Not Detected - ... ... ... - - - ... 1. 39 
TE-132 Not Detected ... -- ... - - -- l.OlE-Ol 
TL-201 Not Detected ----- ... _- 6.S8E-Ol 
V-48 Not Detected -------- 7.73E-02 
XE-133 Not Detected -------- 6.S6E-Ol 
y- 88 Not Detected - - ... - - ... -- 4.90E-02 
ZN-6S Not Detected ... - - ... - ... ... ... 2.04E-Ol 
ZR-9S Not Detected - - - - - - - ... 1.l0E-Ol 



********************************************************~**~~******* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-27-95 4:47:40 PM * 

*z:::::: *:: ~ u *e;; * * *;~; ;~*~** ******* :::::::: * ::~:0**; *~: * ;f*): U ** *: 
******************~*'i***~***********************~*****'~*'~********* 
Customer S.WRIGHTSON (7585) 
Customer Sample ID 17B-GR-003-0-SS-01~ 
Lab Sample ID 50072003 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

693.000 
8-24-95 
8-27-95 

LAB 0 2 

gram 
10:52:00 AM 
4:13:49 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MeA 

-- - ... - ... ... ... ... ... ... - ... ... ... ... ... ... ... ... - ... .. ----------- ... ... ... ... - ... ... - ... ... ... ... ... 

U-238 Not Detected -------- 6.25 
TH-234 Not Detected -------- 1.41 
U-234 Not Detected -------- 2.42E+01 
RA-226 1.18 9.65E-Ol 1.51 
PB-214 8.89E-01 1. 66E- 01 1.l3E- 01 
BI-214 6.3GE-01 1.27E-Ol 1. OOE- 01 
PB-210 1.12 -7.1GE-Ol 9.14E-Ol 

TH-232 5.47E-Ol 2.21E-Ol 2.8GE-01 
RA-228 7.S3E-01 4.2SE-01 2.49E-01 
AC-228 Not Detected -------- 3.81E-0l 
TH-228 9.24E-Ol 4.31E-01 8.58E-Ol 
RA-224 9.S8E-Ol S.63E-Ol 7.44E-Ol 
PB-212 8.S3E-Ol l.72E-Ol 7.23E-02 
BI-212 G.S8E-Ol 4.03E-Ol S.76E-01 
TL-208 8.0GE-Ol 1. 82E-Ol 1.67E-01 

U-235 Not Detected -------- 4.20E-Ol 
TH-231 Not Detected -------- l.06 
PA-231 Not Detected -------- 2.54 
AC-227 Not Detected ... ... ... ... ... ... ... .. 3.19 
TH-227 Not Detected -------- 6.68E-01 
RA-223 Not Detected -------- 4.14E-Ol 
RN-219 Not Detected ----- ........ 8.37E-01 
PB-211 Not Detected -------- l.19 
TL-207 Not Detected ----- ... -- 2.G2E+Ol 

AM-241 Not Detected ... ... ... ... ... ... ... ... 9.87E-Ol - 'i /. 
PU-239 z.15:8+02 2.1008+02: 3.3308+02 L~O"j OJ.: '-l'-~ J) -.Y.-'-J.. d 

NP-237 Not Detected -------- 7.10E-Ol 
PA-233 Not Detected -------- l.OBE-01 
TH-229 Not Detected -- ----- - S.17E-Ol 



@l 
[sununary Report) - Sample ID: 50012003 

Nuclide Activity 28 Error MDA 
\ (pCi/gram) 

.. .. .. .. .. .. ... .. .. ... .. .. .. ... .. .. .. .. ... ... .. .. ... ----------- .. .. ... ... .. .. .. .. ... ... .. ... ... 

AG-llOm Not Detected -------- S.62E-02 
AR-4l Not Detected -------- 4.73E+ll 
BA-133 Not Detected ... ... ... ... .. ... .. ... 1. ~9E-Ol 
BA-140 Not Detected -------- 2.34E-Ol 
CD-109 Not Detected· -------- 2.41 
CD-11S Not Detected -------- 3.10E-01 
CE-139 Not Detected -------- S.SSE-02 
CE-141 Not Detected -------- 1. OlE- 01 
CE-144 Not Detected -------- 4.39E-Ol 
CO-56 Not Detected -------- 6.88E-02 
CO-57 Not Detected -------- S. nE-02 
CO-58 Not Detected -------- 6.32E-02 
CO-60 Not Detected -------- 6.61E-02 
CR-S1 Not Detected -------- 4.S4E-Ol 
C8-134 Not Detected -------- 8.92E-02 
C8-137 Not Detected -------- 6.48E-02 
CU-64 Not Detected -------- 9.11E+02 
EU-1S2 Not Detected ------_ ... 4.87E-01 
EU-1S4 Not Detected ----- .. -- 3.31E-Ol 
EU-1SS Not Detected ----- ... -- 2.S6E-Ol 
FE-59 Not Detected -------- 1.40E-Ol 
GD-153 Not Detected ----- ... -- 2.01E-01 
HG-203 Not Detected -------- S.S7E-02 
I-131 Not Detected -------- 6.S4E-02 
IN-115m Not Detected -------- 1.8SE+04 
IR-192 Not Detected --- ... _ .. -- 5.26E-02 
K-40 1.7SE+Ol 2.60 6.16E-Ol 
LA-140 Not Detected --- ...... _-- 2.8SE-Ol 
MN-S4 Not Detected -------- 6.4SE-02 
MN-56 Not Detected -------- 7.74E+07 
MO-99 Not Detected -------- 1. 07 
NA-22 Not Detected -------- 7.8SE-02 
NA-24 Not Detected -------- 2.33 
NB-95 Not Detected -- ... _---- 5.61E-Ol 
ND-147 Not Detected -------- 3.9SE-Ol 
NI-S7 Not Detected -------- 4.29E-Ol 
BE-7 Not Detected -------- 4.S8E-Ol 
RU-I03 Not Detected -------- S.29E-02 
RU-I06 Not Detected -------- S.39E-Ol 
8B-122 Not Detected -------- 1.66E-Ol 
8B-124 Not Detected -------- S.SSE-02 
8B-12S Not Detected ..... _----- 1.46E-01 
8C-46 Not Detected -------- 1. OOE- 01 
SR-8S Not Detected -------- 7.llE-02 
TA-182 Not Detected -------- 2.98E-Ol 
TA-183 Not Detected -------- 1.33 
TE-132 Not Detected -------- 9.42E-02 
TL-20l Not Detected -------- 6.38E-01 
V-48 Not Detected -------- 7.68E-02 
XE-133 Not Detected -------- 6.44E-01 
Y-8a Not Detected -------- 4.S4E-02 
ZN-6S Not Detected -------- 1. 89E-01 
ZR-9S Not Detected -------- 1.12E-Ol 



- ( t?-B i 
**************************************************************~***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-27-95 5:27:32 PM * 
.~*********************************************************************** 

*inalYZed by: -~ r,~'('/YS Reviewed by:/j~ IA,!/fJ- : 
******************7**,*~i***************************~;***I:*~~********** 
Customer S.WRIGHTSON (7585) 
Customer Sample ID 17B-GR-004-0-SS-01; 
Lab Sample ID 50072004 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

616.000 
8-24-95 
8-27-95 

LAB02 

gram 
10:47:00 AM 
4:53:58 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

... - ... - ... ... ... ... ... ... ... ... .. -.. .. .. .. .. .. - .. .. .. ... ... .. ... .. .. .. .. .. ... .. .. ... .. .. ... .. .. .. ... ... .. .. 
U-238 Not Detected -------- 6.32 
TH-234 Not Detected -------- 1.41 
U-234 Not Detected -------- 2.24E+01 
RA-226 Not Detected -------- 1.45 
PB - 214 B.06E-01 1. 53E-01 9.73E-02 
BI-214 6.32E-01 1. 31E- 01 1. 07E-Ol 
PB-210 8.39E-01 5.30E-0l 5.34E-01 

TH-232 7.69E-01 2.44E-Ol 2.65E-01 
RA-228 6.39E-01 2.75E-01 3.58E-01 
AC-228 7.22E-Ol. 1.94E-Ol l. 74E- 01 
TH-228 1.07 4.S1E-01 7.99E-01 
RA-224 Not Detected .. .. .. .. .. .. .. .. 2.01 
PB-212 7.08E-Ol 1. 54E- 01 7.77E-02 
BI-212 8.43E-01 5.07E-Ol 7.28E-01 
TL-20S 6.90E-01 1.61E-Ol 1.39E-01 

U-235 Not Detected .. .. .. .. .. .. .. .. 4.46E-01 
TH-231 Not Detected .. .. .. .. .. .. .. .. 1. 08 
PA-2"31 Not Detected -------- 2.67 
AC-227 Not Detected ----- .... -- 3.28 
TH-227 Not Detected .. ... .. .. ... .. .. .. 6.63E-01 
RA-223 Not Detected ... ... .. .. .. ... .. .. 4.1SE-01 
RN-219 Not Detected -------- 9.17E-01 
PB-211 Not Detected -------- l.23 
TL-207 Not Detected .. ... ... .. .. ... .. .. 2.S7E+Ol 

AM-241 Not Detected -------- 1. 03 
PU-239 Not Detected -------- S.21E+02 
NP-237 Not Detected .. ------ .. 7.00E-01 
PA-233 Not Detected -------- 1.12E-01 
TH-229 Not Detected -------- 5.18E-01 



~i 
[Summary Report] - Sample ID: SOO72004 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... ... ... ... ... .. ... ... ... ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... 
AG-llOm Not Detected -------- 7.47E-02 
AR-41 Not Detected -------- 6.30E+ll 
BA-133 Not Detected -------- l.22E-01 
BA-140 Not Detected -------- 2.SSE-01 
CD-I09 Not Detected' -------- 2.36 
CD-llS Not Detected -------- 3.37E-Ol 
CE-139 Not Detected -------- 5.58E-02 
CE-141 Not Detected -------- l. 07E-Ol 
CE-144 Not Detected -------- 4.28E-Ol 
CO-56 Not Detected -------- 6.62E-02 
CO-57 Not Detected -------- 5.78E-02 
CO-58 Not Detected -------- 6.17E-02 
CO-60 Not Detected .. ... ... ... ... ... .. .. 6.80E-02 
CR-51 Not Detected -------- 4.70E-Ol 
CS-134 Not Detected -------- 9.73E-02 
CS-137 8.62E-02 4.2SE-02 5.90E-02 
CU-64 Not Detected -------- 9.08E+02 
EU-152 Not Detected -------- 5.09E-01 
EU-154 Not Detected ... ... ... ... ... ... .. ... 3.43E-01 
EU-155 Not Detected .. ... ... ... ... -- ... ... 2.70E-01 
FE-59 Not Detected ... ... ... ... ... ... ... ... l.38E-01 
GD-153 Not Detected ... ... ... ... ... ... .. ... 2.02E-01 
HG-203 Not Detected ... ... ... ... ... ... ... .. 5.60E-02 
I-131 Not Detected ... ... ... ... ... ... ... ... 6.92E-02 
IN-115m Not Detected ... ... ... ... ... ... ... ... 2.24E+04 
IR-192 Not Detected -------- 5.46E-02 
K-40 2.83E+01 2.73 5.02E-01 
LA-HO Not Detected ... ... ... ... ... ... ... ... 2.79E-01 
MN-54 Not Detected -------- 7.33E-02 
MN-56 Not Detected ... ... ... ... ... ... ... ... 9.11E+07 
MO-99 Not Detected ... ... ... ... ... ... ... ... l.10 
NA-22 Not Detected ... ... ... ... ... ... ... ... 8.S7E-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 2.46 
NE-95 Not Detected ... ... ... ... ... ... ... ... 5.S6E-Ol 
ND-147 Not Detected -------- 4.40E-Ol 
NI-S7 Not Detected ... ... ... ... ... ... ... ... 4.31E-Ol 
BE-7 Not Detected -------- S.24E-Ol 
RU-103 Not Detected -------- 5.54E-02 
RU-I06 Not Detected ... ... ... ... ... ... ... ... S.S7E-Ol 
SB-122 Not Detected .. ... ... ... ... ... ... ... l.90E-Ol 
SB-124 Not Detected ... ... ... ... ... ... ... ... 6.60E-02 
SB-12S Not Detected ... ... ... ... ... ... ... ... l.44E-01 
SC-46 Not Detected ... ... ... ... ... ... ... ... l. 03E- 01 
SR-85 Not Detected -------- 7.35E-02 
TA·182 Not Detected ... ... ... ... ... ... ... ... 3.06E-01 
TA-183 Not Detected ... ... .. - --.. .. 1. 39 
TE-132 Not Detected -- .. ---- .. 9.91E-02 
TL-201 Not Detected .. .. .. - --- .. 6.47E-Ol 
V-48 Not Detected - - .. .. -- .. - 7.70E-02 
XE-133 Not Detected .. .. .. -.. -- .. 6.72E-01 
Y-88 Not Detected .. .. .. .. .. -- - 6.23E-02 
ZN-65 Not Detected - - .. .. - --- 2.03E-Ol 
ZR-95 Not Detected -------- l.20E-Ol 



· (l'l.. RI 
***********************ww*w*w***********************************~*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-27-95 6:07:43 PM * 
"*********************************************************************~* 

* Analyzed by: ~'I rtf;"'s Reviewed by:""""'-;'../ ",!ulJ- : 
******************~*~*~**************************~~****************** 
Customer S.WRIGHTSON (7585) 
Customer Sample ID 17B-GR-005-0-SSD-04; 
Lab Sample ID 50072005 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

581.000 
8-24-95 
8-27-95 

LAB02 

gram 
11:45:00 AM 
5:33:55 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- .. ... .. - ... - ... ... .. ... - ... ... ----------- ... ... - .. ---- .. ... .. .. .. 
U-238 Not Detected .. ---- .. .. ... 6.60 
TH-234 Not Detected -------- l.59 
U-234 Not Detected ... ... .. ... ... ... ... .. 2.56E+Ol 
RA-226 1.56 9.93E-01 l.50 
PB-214 8.27E-Ol l.70E-01 l.43E- 01 
BI-214 9.07E-Ol l. 66E- 01 1. 04E- 01 
PB-210 Not Detected -------- l. 80 

TH-232 9_73E-01 3_74E-Ol 4.90E-01 
RA-228 8.30E-01 3.05E-Ol 3_68E-01 
AC-228 9.82E-Ol 2.48E-01 2_23E-Ol 
TH-228 Not Detected -------- 1.69 
RA-224 Not Detected -------- 2.14 
PB- 212 9.04E-01 1.88E-01 8.37E-02 
BI-212 Not Detected ... ... - ... .. ... ... ... 1.14 
TL-208 7.87E-01 1.87E-01 1.7SE-01 

U-235 Not Detected -------- 4'. 72E- 01 
TH-231 Not Detected -------- l.19 
PA-231 Not Detected -------- 2.84 
AC-227 Not Detected -------- 3.56 
TH-227 Not Detected -------- 7.54E-01 
RA-223 Not Detected -------- 4.S4E-Ol 
RN-219 Not Detected -------- 1. 04 
PB- 211 Not Detected -------- 1. 37 
TL-207 Not Detected .. ... ... ... ... .. ... .. 2.89E+Ol 

AM-241 Not Detected -- .. --- ..... 1.13 
PU-239 Not Detected ------ ..... S.82E+02 
NP-237 Not Detected .. .. .. ... .. ... .. .. 7.7lE-0l 
PA-233 Not Detected -------- 1.22E-01 
TH-229 Not Detected ---- ... _- .. 5.46E-Ol 



@, 
[summary Report] - Sample ID: 50072005 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ... ... ... ... ... ... ... ... ... ... ... -------------
AG-llOm Not Detected -------- 1.09E-01 
AR-41 Not Detected -------- 6.49E+11 
BA-133 Not Detected -------- 1.29E-01 
BA-HO Not Detected -------- 2.68E-01 
CD-109 Not Detected ... ... ... ... ... ... ... ... 2.64 
CD-115 Not Detected -------- 3.87E-01 
CE-139 Not Detected -------- 6.15E-02 
CE-141 Not Detected -------- 1.17E-01 
CE-144 Not Detected ... ... ... ... ... ... ... ... 5.03E-01 
CO-56 Not Detected -------- 7.38E-02 
CO-57 Not Detected -------- 6.28E-02 
CO-58 Not Detected -------- 6.19E-02 
CO-60 Not Detected -------- 7.82E-02 
CR-51 Not Detected -------- 5.23E-01 
C5-134 Not Detected -------- 1. 09E- 01 
C5-137 2.88E-01 7.89E-02 9 .13E- 02 
CU-64 Not Detected -------- 1.19E+03 
EU-152 Not Detected -------- 5.03E-01 
EU-154 Not Detected -------- 3.78E-Ol 
EU-lss Not Detected -------- 2.93E-Ol 
FE-59 Not Detected ... ... ... ... ... ... ... ... 1.s1E-Ol 
GD-1s3 Not Detected -------- 2.16E-01 
HG-203 Not Detected ... ... ... ... ... ... ... ... 6.42E-02 
1-131 Not Detected ... ... ... ... ... ... ... ... 7.55E-02 
IN-115m Not Detected -------- 2.46E+04 
IR-192 Not Detected ... ... ... ... ... ... ... ... 6.05E-02 
K-40 1.95E+01 2.91 5.15E-:il 
LA-140 Not Detected ... ... ... ... ... .. ... ... 3.21E-Ol 
MN-54 Not Detected -------- 6.85E-02 
MN-56 Not Detected -------- 9.36£+07 
MO-99 Not Detected -------- 1.17 
NA-22 Not Detected ... ... ... ... ... ... ... ... 9.85£-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 2.50 
1'-I'"B - 9 5 Not Detected ... ... ... ... ... ... ... ... 6.35£-01 
ND-147 Not Detected ... ... ... ... ... ... ... ... 5.00£-01 
NI-57 ~ot Detected -------- 4.78E-Ol 
BE-7 Not Detected -------- 5.94E-01 
RU-I03 Not Detected -------- 6.05E-02 
RU-106 Not Detected -------- 6.41£-01 
SB-122 Not Detected -------- 1.87E-Ol 
SB-124 Not Detected -------- 6.33E-02 
5B-125 Not Detected ... ... ... ... ... ... ... ... 1. 69E-Ol 
SC-46 Not Detected -------- 1.11E-Ol 
SR-85 Not Detected -------- 7.85E-02 
TA-182 Not Detected -------- 3.31E-01 
TA-183 Not Detected -------- 1.52 
TE-132 Not Detected - .... - .... .... .. -- 1.13E-01 
TL-201 Not Detected ... ... - ... - -- - 6.90E-01 
V-48 Not Detected ... ... - .... ---- 8.55E-02 
XE-133 Not Detected ... _------ 7.23E-01 
Y-88 Not Detected .. - .... .... - .. .... ... 5.74E-02 
ZN-65 Not Detected - .... - .... .... ... .... .... 2.16E-Ol 
ZR-95 Not Detected .... .... .... .... .... .. - - 1.24E-01 
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********************************************************~********~~** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-25-95 10:08:18 PM * 
***********************************************************************T* 

: Analyzed by: ///'1/ 3!z:.rI ~ ,- Reviewed by:~ 3In!~J- : 
****************~*********************************~*****,:************ 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 

.. Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
025845-.01 
50072603 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

611..200 
8-24-95 
8-25-95 

LAB 02 

gram 
11:45:00 AM 

9:33:44 PM 

1800 seconds 
1801 seconds 

175 - C;~-OD)-O~.ss- O[ 

Cormnents: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

.. ... ... .. ... .. ... ... .. ... ------------- -------- ....... .. .. ... .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected ----- .. - .. 6.43 
TH-234 Not Detected --_ .... _-- 1.55 
U-234 Not Detected -------- 2.7~::+01 
RA-226 1. 79 8.30E-Ol 1.17 
PB-214 8. 31E- OJ, 1.66E-Ol 1.32::-01 
3I-Z:'4 7.30E-01 1.4SE-01 l.g::;·01 
P3·2l0 Not Detected _ ...... _---- 1. 73 

TH-232 6.95E-01 2.69E-01 3.42E-01 
RA-ZZB 7.53E-01 3.13E-01 2.81E-01 
AC-22B 1. 07 2.55E-01 2.16::-01 
TH-228 8.3SE-Ol 4.22E-01 8.53E-Ol 
RA-224 4.9SE-01 4.14E-01 8.97::-01 
PB-21Z B.ZSE-01 1.99E-01 8.04E-02 
BI-212 1. 01 4.90E-Ol 6.53:::-01 
TL-20B 8.59E-01 2.23E-Ol 2.47E-Ol 

U-235 Not Detected -------- 4.76E-01 
TH-231 Not D~~ected -------- :612 
PA-231 Not Detected --- ... ---- 2.70 
AC-227 Not Detected -------- 3.33 
TH-227 Not Detected ................. 6.97E-01 
RA-223 Not Detected ----- .. _- 3.82::-01 
RN-2l9 Not Detected -------- 9.24::·01 
PB-211 Not Detected -------- 1.16 
TL-207 Not Detected -------- 2.83::+01 

AM·241 Not Detected -------- 1. 07 
PU·239 Not Detected -------- 5.37E+02 
Np·237 Not Detected -------- 7.33::·01 
PA-233 Not Detected --- ...... _-- 1.11E- 01 
TH-229 Not Detected - ...... _-_ ..... 5.26::-01 



Ql§J 08- 6'R- (0)- 0·55-0 
(summary Report] - Sample ID: 50072603 

Nuclide Activity 2S Error MeA 
(pCi/graml 

------_ ... -- -- ... ------- ... -- ----------- -----------_ .. 
AG-~~Om Not Detected ... ... ... ... ... ... .. ... 1. 02E-01 
AR-41 Not Detected -------- 3.21E+04 
SA-133 Not Detected -------- 1.25E-01 
BA-l40 Not Detected ------ ... - 2.18E-01 
CD-l09 Not Detected -------- 2.52 
CD-11S Not Detected -------- 1.97E-01 
CE·139 Not Detected ... ... ... ... ... ... ... .. 5.88E-02 
CE-141 Not Detected ... ... ... ... ... ... ... ... 1..10E-01 
CE-144 Not Detected ... ... ... ... ... ... ... ... 4.60E-01 
CO-56 Not Detected -------- 7.19£-02 
CO-57 Not Detected --------- 6.00E-02 
CO-58 Not Detected - ... ------ 6.68E-02 
CO-60 Not Detected -------- 8.17E-02 
CR-51 Not Detected -------- 4.72£-01 
CS-134 Not Detected -------- 9.84£-02 
CS-137 2.97E-01 6.73E-02 6.10E-02 
CU-64 Not Detected -~------ 9.50E+01 
EU-152 Not Detected -------- 5.22E-01 
EU-154 Not Detected -------- 3.55E-01 
EU-155 Not Detected -------- 2.64£-01 
FE-59 Not Detected - .. ------ 1. 41E-01 
GD-153 Not Detected ... .. .. .. .. ... ... ... 2.08E-01 
HG-203 Not Detected ... ... ... .. .. .. ... ... 5.78E-02 
I-131 Not Detected -------- 6.48E-02 
IN-115m Not Detected - ... ------ 2.47E+01 
IR-192 Not Detected -------- 5.43E-02 
K-40 1. 86E+01 2.78 5.86E·01 
LA·HO Not Detected -------- 1.30£-01 
MN-54 Not Detected -------- 6.72E-02 
MN-56 Not Detected -------- 6.78E+02 
MO-99 Not Detected ------_ ... 7.14E-01 
NA-22 Not Detected ... _------ 9.31E-02 
NA-24 Not Detected ---_ ... --- 3.60E-01 
NB-95 Not Detected --- .. _ ... _- 4.12E-01 
ND-147 Not Detected .. .. .. ... .. .. ... .. 4.27E-01 
NI-57 Not Detected -------- 1. 92E- 01 
BE-7 Not Detected - ... ------ 5.14E-01 
RU-103 Not Detected --- ... -......... 5.87E-02 
RU-106 Not Detected ---- ... --- 5.70E-01 
SB-122 Not Detected -------- 1. 09E-01 
SB-124 Not Detected -------- 6.20E-02 
SB-125 Not Detected - ... ------ 1.73E-Ol 
SC .. ~5 X:::t Detected ------_ ... 9.822-02 
SR-85 Not Detected ------_ ... 7.75E-02 
TA-182 Not Detected ------ ... - 2.90E-01 
TA-183 Not Detected - ............ - - - 1.12 
TE-132 Not Detected - ... - ... ---- 6.94E-02 
TL-201 Not Detected ---- .. - ..... 4.58E-01 
V-48 Not Detected .. .. - .. .. .. - - 6.93E-02 
XE-133 Not Detected -_ ... _-_ .... 3.79E-01 
Y-S8 Not Detected ......... - ........... 6.20£-02 
ZN-65 Not Detected ... ... ... ... .. ... ... ... 1. 96E- 01 
ZR-95 Not Detected ......... - .. --- 1.18E·01 
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************************************************************************* 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] .. 
* 8-16-95 4:32:28 PM ... 
.. **** ... **************************************************** ... *********** .... * 

: Analyzed by:.,/'}.. ,In / ,1' Reviewed by: /L~ 117/'; : 
***************~*****k~ ... * ......... **** ... ** ... * ... * ... ****** ... ***~; ... **t~* ... ****** ... *** 

Customer H.OLDEWAGE (7714) 
Customer Sample 1D 17BE10-SS 
Lab Sample 1D 50067501 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

728.000 
8-13-95 
8-16-95 

LAB a 1 

gram 
4:00:00 PM 
3:54:53 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 25 Error MDA 
(pCi/gram) 

- - - .. - .. .. .. .. .. ------------- ------ .. - .. -- -------------
U-238 2.43 1. 63 2.48 
TH-234 3.37 1.55 8.74E-Ol 
U-234 Not Detected -------- 2.17E+01 
Rfl_-226 l. 79 7.2lE-Ol 9.93E-Ol 
PB-2l4 6.40E-01 1.25E-Ol 9.44E-02 
BI-214 7.15E-Ol 1. 3lE-01 9.08E-02 
P5-210 8.56E-Ol 5.30E-Ol 6.22E-Ol 

TH-232 7.55E-Ol 2.92E-01 3.89E-Ol 
RA-228 7.60E-Ol 2.33E-Ol 2.4SE-Ol 
AC-228 8.87E-Ol 2.09E-Ol 1. 83E-Ol 
TH-228 l.30 3.93E-Ol 7.91E-Ol 
RA-224 Not Detected ------ ... - l.68 
PE-212 9.l1E-Ol 1.88E-Ol.: 6.42E-02 
BI-212 7.2SE-Ol 3.88E-Ol 5.40E-Ol 
TL-208 8.23E-Ol 1.74E-01 1.50E-0l 

U-235 Not Detected -------- 4.07E-01 
TH-231 Not Detected -- .. ----- 8.13E-01 
PA-231 Not Detected .... ------- 2.31 
AC-227 Not Detected -------- 2.97 
TH-227 Not Detected -------- 6.24E-Ol 
R.r;- 223 Not Detected ... - .... _--- 3 .09E-Ol -/~ :ru('.~ 
RN-219 :.38E 9- 2.5e: 91 4. 09E- 01 // . ......, ..L.-c lin / J 2 

PB-211 Not Detected ... - .. ----- 1.20 
TL·207 Not Detected -------- 2.37E+Ol 

AM·241 Not Detected -- .. ----- 2.87E-Ol 
PU-239 Not Detected ... ------- 4.60E+02 
NP-237 Not Detected -------- 5.1BE-Ol 
PA-233 Not Detected ---- ... --- l.07E-Ol 
TH-229 Not Detected -------- 4.22E-Ol 



[summary Report] - Sample ID: 50067501 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

--.-------- ... ------------ ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... -... ... ... ... ... ... ... 

AG-110m Not Detected -------- 1. 08E-01 
AR-41 Not Detected -------- 5.64E+10 
BA-133 Not Detected -------- 1.04E-Ol 
BA-140 Not Detected ... ... ... ... ... ... ... ... 2.30E-Ol 
CD-109 Not Detected -------- 1.21 
CD-11S Not Detected -------- 2.S4E-Ol 
CE-139 Not Detected -------- 5.6SE-02 
CE-141 Not Detected ... ... ... ... ... ... ... ... 9.60E-02 
CE-144 Not Detected -------- 4.20E-Ol 
CO-S6 Not Detected ... ... ... ... ... ... ... ... 6.6SE-02 
CO-57 Not Detected -------- 5.0SE-02 
CO-58 Not Detected -------- 5.S6E-02 
CO-60 Not Detected ... ... ... ... ... ... ... ... 5.92E-02 
CR·Sl Not Detected ... ... ... ... ... ... ... ... 4.42E-Ol 
CS-134 Not Detected -------- 9.16E-02 
CS-137 4.S1E-01 9.02E-02 7.S2E-02 
CU-64 Not Detected -------- 6.19E+02 
EU-1S2 Not Detected ... ... ... ... ... ... ... ... 4.S7E-Ol 
EU-1S4 Not Detected -------- 3.12E-01 
EU-1S5 Not Detected ... ... ... ... ... -- ... ... 2.17E-Ol 
FE-59 Not Detected ... ... .. ... ... .. ... ... 1.32E-Ol 
GD-153 Not Detected ----- ... -- 1. 9BE-Ol 
HG-203 Not Detected -------- 5.3SE-02 
I-131 Not Detected ----- .. - ... 6.32E-02 
IN-11Sm Not Detected -------- 7.83E+03 
IR-192 Not Detected ... ... ... ... ... ... ... ... 5.23E-02 
K-40 1. 74E+Ol 2.55 5.20E-01 
LA-140 Not Detected -------- 2.1SE-01 
MN-54 Not Detected ... ... ... ... ... ... ... ... 6.1SE-02 
MN-S6 Not.Detected -------- 1. 73E+07 
MO-99 Not Detected ... .. ... ... ... ... ... ... 9.0SE-01 
NA-22 Not Detected -------- 7.5SE-02 
NA-24 Not Detected -------- 1.54 
NB-95 Not Detected ... ... ... ... ... ... ... ... 5.17E-01 
ND-147 Not Detected -------- 4.3GE-Ol 
NI-57 Not Detected -------- 3.22E-Ol 
BE-7 Not.Detected ... ... ... ... ... ... ... ... 4.78E-01 
RU-103 Not 'Detected ... ------- S.37E-02 
RU-106 Not Detected --~----- 5.09E-01 
5B-122 Not Detected -------- 1.56E-01 
5B-124 Not Detected -------- 6.1SE-02 
5B-125 Not Detected -------- 1. 61E- 01 
SC-46 Not Detected ... ... -- - - - - 8.S0E-02 
SR-8S Not Detected -------- 6.62E-02 
TA-1S2 Not Detected -------- 2.62E-01 
TA-1B3 Not Detected - .. -- - .. .. - 3.6SE-01 
TE-132 Not Detected -------- 9.24E-02 
TL-201 Not Detected -- .. ----- 3.24E-01 
V-4B Not Detected .. - .. - - .. - - 6.15E-02 
XE-133 Not Detected .. - - - - - .. - 5.14E-01 
Y·SB Not Detected .. .. .. - - - - .. 5.08E-02 
ZN-6S Not Detected -------- 1. 71E-01 
ZR-95 Not Detected -------- 9.B2E-02 



~~~~~~*********************** •• ************.* •• *************r*r*r******** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 8-16-95 5:16:56 PM * 
*****************************************************************~******* 

Customer 
CUstomer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

H.OLDEWAGE (7714) 
17BE5~SS 
50067502 

MARINELLI SOIL SAMPLE 
Solid 
ISMAR 

820.000 
8-13-95 
8-16-95 

LAB 0 1 

gram 
4:00:00 PM 
4:43:48 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- - ---- - ---- .. ... ... ----------- -------------
U-238 Not Detected -------- 2.02 
TH-234 Not Detected -------- 1.12 
U-234 Not Detected -------- 1.89E+01 
RA-226 l.67 6.50E-01 8.86E-01 
PB-2I4 6.93E-01 l.28E-01 8.8IE-02 
BI-214 5.23£-01 l.02E-01 7.72E-02 
PB-2I0 Not Detected -------- 1.42 

TH-232 5.28E-01 l.98£-01 2.53E-01 
RA-228 6.03E-Ol 1.90£-01 2.01E-Ol 
AC-228 7.00E-Ol 1.68E-Ol 1.42E-01 
TH-228 l.11 S.lSE-01 B.OOE-Ol 
RA-224 Not Detected .. _------ 1.S2 
PB-212.'t., . 7.27E-01 l.41£-01 5.60E-02 
BI-212:'i!'~- l.01 4.33£-01 5.75E-Ol 
TL-208 6.76E-Ol l.48£-01 l.33£-01 

U-235 Not Detected -------- 3.57E-01 
TH-231 Not Detected -------- 4.14E-Ol 
PA-231 Not Detected ---- .. --- 2.00 
AC-227 Not Detected _ ..... ----- 2.55 
TH-227 Not Detected -------- S.41E-Ol 
RA-223 Not Detected -------- 2.71E-Ol ('t:7,:"( ~ ~ 
RN-219 ~ .19E e: :.85: c_ 2.8SE-Ol/":·,-' .. ·.-~ d ?!7!i5 
PB-211 Not Detected ------- ... 9.72£-01 ( 
TL-207 Not Detected ----- ... _- 2.32E+01 

AM-241 Not Detected ------- .. 2.48E-01 
PU-239 Not Detected _ ... ---_ ...... 4.00E+02 
NP-237 Not Detected ------- ... 2.92E-01 
PA-233 Not Detected - ... ------ 9.44E-02 
TH-229 Not Detected ---_ ..... _- 3.82E-Ol 



[Summary Report] - Sample ID: 50067502 

Nuclide Activity 25 Error MOA 
(pCi/gram) 

---------- -_ .. ---------- ----------- -------------
AG-110m Not Detected -------- 7.22E-02 
AR-41 Not Detected -------- 6.3GE+IO 
BA-133 Not Detected -------- 9.78E-02 
BA-140 Not Detected ----- ... -- 2.06E-Ol 
CD-I09 Not Detected -------- 1.01 
CD-llS Not Detected -------- 2.S6E-01 
CE-139 Not Detected -------- 4.82E-02 
CE-14l Not Detected ----- .. -- 8.6U-02 
CE-144 Not Detected -------- 3.S2E-Ol 
CO-56 Not Detected -------- S.40E-02 
CO-57 Not Detected -------- 4.S0E-02 
CO-58 Not Detected -------- s.22E-02 
CO-GO Not Detected -------- s.SOE-02 
CR-sl Not Detected -------- 4.02E-Ol 
CS-134 Not Detected -------- 7.44E-02 
CS-l37 2.0SE-Ol 4.73E-02 4.S3E-02 
CU-64 Not Detected -------- s.88E+02 
EU-1S2 Not Detected -------- 3.98E-Ol 
EU-1S4 Not Detected -------- 2.81E-01 
EU-1Ss Not Detected -------- 1.92E-01 
FE-59 Not Detected -------- 1.11E-Ol 
GD-1S3 Not Detected -------- l.6sE-Ol 
HG-203 Not Detected -------- 4.s7E-02 
1-131 Not Detected -------- s.64E-02 
IN-115m Not Detected -------- 7.93E+03 
IR-l92 Not Detected -------- 4.S0E-02 
K-40 1. 66E+01 2.41 4.SsE-Ol 
LA-HO Not Detected -------- 1.97E-Ol 
MN-s4 Not Detected -------- S.s6E-02 
MN-S6 Not Detected -------- 1. 7SE+07 
MO-99 Not Detected -------- 8.SSE-Ol 
NA-22 Not Detected -------- 6.11E-02 
NA-24 Not Detected -------- 1.57 
NB-9s Not Detected _J _____ .. 4.s0E-Ol 
ND-147 Not Detected -------- 3.87E-01 
NI-S7 Not Detected -------- 3.28E-Ol 
BE-7 Not Detected ---- ..... -- 3.7sE-Ol 
RU-103 Not Detected -------- 4.43E-02 
RU-106 Not Detected -------- 4.42E-Ol 
SE-122 Not Detected ... ------- 1.41E-Ol 
SE-124 Not Detected -------- S.21E-02 
SE-12s Not Detected _ ..... _---- 1.34E-Ol 
SC-46 Not Detected -------- 7.70E-02 
SR-8s Not Detected -------- 6.01E-02 
TA-182 Not Detected -------- 2.31E-Ol 
TA-183 Not Detected -------- 3.19E-01 
TE-132 Not Detected -----~-- 8.31E-02 
TL-201 Not Detected -------- 2.74£-01 
V-48 Not Detected -- ... - .. --- S.88E-02 
XE-133 Not Detected ---- .. _-- 4.s6E-Ol 
Y-88 Not Detected ---- ... _-- 3.S0E-02 
ZN-6S Not Detected -- .. ----- 1.S0E-Ol 
ZR-9S Not Detected -------- 9.sSE-02 
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RelinquIshed by Date ___ _ 
Rellnqul- 'd by Date ___ _ 

r Site:... 

y 1Jr."-. 
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Time Received by ~ Dale Time 
Time ;~ecelved by O;'Jlr! TlfI1fJ 



************************************************************************* 
* Sandia National Laboratories ... 
* Radiation Protection Sample Diagnostics Program [881 Laboratoryl * 
* 2-13-95 7:55:53 AM * 
************************************************************************* 

: Analyzed by: L .?'UAfM Z/3,I£:)Reviewed by: ~ 1-/1 J/fJ-- : 
*********************J:~*******t~~;****************~*~********1;****** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Cormnents: 

D.SCHWEITZER (7714) 
17BE2-SS 
50011305 

MARINELLI SOLID SAMPLE 
Solid 
1SMAR 

922.000 
2-07-95 
2-13-95 

LAB 0 1 

Gram 
9:40:00 AM 
7:22:38 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/Gram) 

2S Error MDA 

... - ... .. ~ ... .. .. .. - ------------- ------------ .. .. ... ... - .. ... - .. -... .. .. 
U-233 4.62 l.25 L36 
TH-234 4.74 l.43 5.03E-01 
U-234 Not Detected --- ... _--- 7.30 
RA-226 l.62 5.l3E-Ol 4.30E-01 
PB-214 3.50E-01 l.01E-01 4.49E-02 
BI-214 3.71E-01 7.60E-02· 4.85E-02 
PB·210 Not Detected -------- 4.97E+02 

TH-232 5.03E-01 l. 71E-01 l.31E-01 
RA-228 6.69E-01 1. 79E-01 l.72E-01 
AC-228 6.70E-01 1.47E-01 l. 02E-01 
TH-228 6.44B-01 2.96E-01 4.14E-01 
RA-224 5.00E-01 2.48E-01 3.61E-01 
PB-212 4.92E-01 1.53E-01 3.29E-02 
B1-212 6.56E-01 2.52E-01 3.21E-01 
TL-208 5.29E-01 1.12E-01 6.41E-02 

U-235 Not Detected -------- 2.58E-01 
'!'B-231 Not Detected -------- 7.05E-01 
PA-231 Not Detected -------- l.14 
AC-227 Not Detected ... ------- l.82 
TH-227 Not Detected .. ------- 3.59E-01 
RA-223 Not Detected -------- 3.13E-01 
RN-219 Not Detected -------- 2.57E-01 
PB-211 Not Detected -------- 7.198-01 
TL-207 Not Detected --- ...... _-- 2.09E+01 

AM-241 Not Detected -_ .. _---- 3.00E-01 t:?~ ,W.J-J J PU :6d~ J. 46EiOZ 8 5:Zii:~Qi: :i:.!O!:;:02 
NP-237 Not Detected -------- 2.36E-01 1.7 P r.jt:l rr; 
PA-233 Not Detected -------- S.96E-02 
TH-229 Not Detected ------_ .. 3.S5E-Ol 



[Sunmrcu:y Report] - Sample ID: SOOH30S 

Nuclide Activity 
(pCi/Gram) 

2S Error MeA 

.--------- ... ------------ -- ...................... -------------
AG-l.lOm Not Detected -------- 3.93E-02 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected ---_ ...... -- S.76E-02 
BA-140 Not Detected ----- ... -- 1. 78E-0J. 
CD-109 Not Detected -------- 8.19E-01 
CD-115 Not Detected -------- 4.21E-01 
CE-139 Not Detected - ... ------ 3.22E-02 
CE-141 Not Detected -------- 6.59E-02 
CE-144 Not Detected - ... ------ 2.69E-01 
CO-56 Not Detected ----- ... -- 4.88E-02 
CO-57 Not Detected ---- ... _- ... 3.60E-02 
CO-58 Not Detected -------- 4.34E-02 
CO-60 Not Detected - .. _----- 5.82E-02 
CR-51 Not Detected -------- 2.79E-01 
CS-134 Not Detected -_ ... ----- 4.67E-02 
CS-137 Not Detected - .. ------ 4.4SE-02 
CU-64 Not Detected ...... _----- 2.65E+04 
EU-1S2 Not Detected -------- 3.14E-01 
EU-154 Not Detected ----- ... -- 2.37E-01 
EU-155 Not Detected ------- ... 1.69E-01 
FE-59 Not Detected -------- 1. 09E-01 
GD-153 Not Detected -------- L 33E-01 
HG-203 Not Detected -------- 3.07E-02 
HO-166 Not Detected -------- 4.02E-02 
I-131 Not Detected -------- 4.94E-02 
IN-115m Not Detected -------- 2.25E+08 
IR-:'92 Not Detected -------- 3.04E-02 
K-40 1.26E+01 1.91 3.02E-01 
LA-l40 Not Detected -------- 6.62E-01 
MN-54 Not Detected -------- 4.80E-02 
MN-56 Not Detected -------- 1.75E+15 
MO-99 Not Detected -------- 1.51 
NA-22 Not Detected -------- 6.02E-02 
NA-24 Not Detected -------- 3.50E+01 
NB·95 Not Detected -------- 5.0SE-01 
ND-147 Not Detected ----- ... -- 3.55E-01 
NI-57 Not Detected -------- 1.13 
BE-7 Not Detected -------- 3.06E-0J. 
RU-103 Not Detected -------- 3.74E-02 
RU-106 Not Detected -------- 3.44E-01 
SB-122 Not Detected ...... _----- 2.16E-01 
SB-124 Not Detected -------- 3.7SE-02 
SB-125 Not Detected - .. ------ 8.94E-02 
SC-46 Not Detected -------- 7.40E-02 
SR-85 Not Detected -------- 4.53E-02 
TA-182 Not Detected -------- 2.1SE-01 
TA·183 Not Detected -------- 5.77E-01 
TE-132 Not Detected ----- .. -- 9.3SE-02 
TL-201 Not Detected -------- 5.12E-01 
XE-133 Not Detected -------- 8.99E-01 
Y-SS Not Detected -------- 5.77E-02 
ZN-65 Not Detected -------- 1.3SE-01 
ZR-9S Not Detected -------- 7.94E-02 



************************************************************************* 
* Sandia National Laboratories ... 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
'*' 2-13-95 9: 03 :27 AM * 
************************'*'**'*''*'******************'*'********************** ...... * 

* Analyzed by: - V, 'I. Reviewed by: z. 13 ~r ... 
**************** * ** ************************** * *********~****** ... b(J~:5 ~ I' ... 

CUstomer 
CUstomer Sample ::;:; 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

D.SCHWEITZER (7714) 
;:;0'::::' - SS 
50011306 

MARINELLI SOLID SAMPLE 
Solid 
lSMAR 

922.000 
2-07-95 
2-13-95 

LABOl 

Gram 
9:30:00 AM 
8:30:14 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Gram) 

--_ .. ------ ------------- ... .. ... - ... ... ... -- ... - -------------
U-238 4.09 1.15 1.40 
TH-234 4.02 1.21 5.13E-01 
U-234 Not Detected -------- 6.96 
RA-226 1. 78 5.44E-01 4.58E-01 
PB-214 4.66E-01 1. 31E-01 4.51E-02 
BI-214 4.87E-01 9.37E-02 5.43E-02 
PB-210 Not Detected ... ... ... ... - ... ... ... 5.20E+02 

TH-232 5.97E-01 1.99E-01 1.35E-01 
RA-228 7.13E-01 1. 90E- 01 1. 79E-01 
AC-228 7.95E-01 1. 76E-01 9.93E-02 
TH-228 5.74E-01 2.86E-01 4.46E-01 
RA-224 9.04E-01 4.00E-01 4.01E-01 
PB-212 6.14E-01 1. 91E-01 3.68E-02 
BI-212 8.50E-01 2.84E-01 3.66E-01 
TL-20S 6.18E-01 1.26E-01 7.32E-02 

U-235 Not Detected -------- 2.84E-01 
TH-231 3.45E-01 2.46E-01 4.02E-Ol 
PA-231 Not Detected -------- 1.21 
AC-227 Not Detected ... ... ... ... ... ... ... ... 1.94 
TH-227 Not Detected -------- 3.88E-01 
RA-223 Not Detected -------- 3.35E-01 
RN-219 Not Detected -------- 2.88E-01 
PB-211 Not Detected - ... ... ... ... ... ... ... 7.17E-01 
TL-207 Not Detected -------- 1.99E+01 

AM-241 Not Detected ... -.-....-::~ 3.0SE-Ol 
:go: 223' :.6:;tiIQ:d e::~~~ ~: :;: Q;!:iIQ;l -oM- to..f w ui NP-237 Not Detected ./ 2.40£-01 
PA-233 Not Detected ... ... ... ... ... -- ... ... 6.31E-02 {:nJ 
TH-229 Not Detected -------- 3.54E-Ol Zl3/g 5 



[summary Report] - Sample ID: 5001130G 

Nuclide Activity 2S Error MIlA 
(pCi/Gram) 

---------- .. -_ ... _-------- ----------- -------------
AG-llOm Not Detected -------- S.93E-02 
AR-41 Not Detected -------- 1. OOE+26 
BA-133 Not Detected -------- 6.23E-02 
BA-140 Not Detected -------- 1. 74B-Ol 
CD-109 Not Detected ... ------- 8.3U-Ol 
CD-US Not Detected -------- 4.68E-0l. 
CE-139 Not Detected -------- 3.3SB-02 • 
CE-141 Not Detected -------- 7.1SE-02 
CE-144 Not Detected -------- 2.89B-Ol 
CO-56 Not Detected -------- S.04E-02 
CO-57 Not Detected -- ... ----- 3.88E-02 
CO-58 Not Detected -------- 4.63E-02 
CO-GO Not Detected ... ------- S.97B-02 
CR-Sl Not Detected -------- 2.93E-Ol 
CS-B4 Not Detected -------- 4.92E-02 
CS-137 1.1SE-01 2.83E-02 2.G8B-02 
CU-64 Not Detected -------- 3.03B+04 
EU-1S2 Not Detected -------- 3.S3E-Ol 
EU-1S4 Not Detected -------- 2.41E-Ol 
EU-155 Not Detected .. ----- .. - 1.70E-01 
FE·59 Not Detected -- .. ----- 1.0SE-01 
GD-153 Not Detected -------- 1.36E-Ol 
HG-203 Not Detected .. - .. ----- 3.23E-02 
HO-166 Not Detected -------- 4.22E-02 
1·131 Not Detected ---- .. --- 5.18E-02 
IN-115m Not Detected -------- 3.00E+OB 
IR-192 Not Detected ---- .. --- 3.1GE-02 
K-40 1.46E+Ol 2.18 3.12E-Ol 
LA-140 Not Detected -------- 7.24B-01 
MN-S4 Not Detected -----_ .. - S.14B-02 
MN-5G Not Detected ---_ .. _-- 2.5GE+1S 
MO-99 Not Detected -------- 1.61 
NA-22 Not Detected ----- .. -- 6.20E-02 
NA-24 Not Detected - ... ------ 4.02E+Ol 
NE-9S Not Detected -------- 5.52E-01 
ND-H7 Not Detected ... _------ 3.56B-01 
NI-S7 Not Detected -------- 1.21 
BE·7 Not Detected -------- 3.2SE-01 
RU-103 Not Detected ---~- ... -- 3.76E-02 
RU-106 Not Detected -------- 3.78E-01 
SB-122 Not Detected --- .. ---- 2.22E-Ol 
SB-~24 Not Detected -------- 4.1SE-02 
SB-12S Not Detected - ... ------ 1.04E-0~ 
SC-46 Not Detected - .. _----- 7.60E-02 
SR-BS Not Detected _ ... _----- 4.77E-02 
TA-182 Not Detected -------- 2.17E-01 
TA-1B3 Not Detected -------- S.97E-Ol 
TE-l32 Not Detected -------- 9.81E-02 
TL-201 Not Detected -------- 5.26E-Ol 
XE-133 Not Detected -------- 9.58E-O~ 
Y-88 . Not Detected -----_ ..... 6.10E-02 
ZN-65 Not Detected ----- .. -- 1.43E-01 
ZR-9S Not Detected --- ... ---- 8.60E-02 



*******+++++++**++**++*+****+********+**********++*********************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (88~ Laboratory] * 
* .2-13-95 9:51:32 AM '" 
:**************+i7***~**~******;;:;**********+****~**+***********+*+++*"': 

* Analyzed by: ~ rr~ !/~95 Reviewed by: JI"'J/r.r- * 
*****+++**"'******"'****++*+****~***************"'**** * ***********"''''** 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Conments: 

D.SCHWEITZER (7714) 
17EE1-SD 
SOOn307 

MARINELLI SOLID SAMPLE 
Solid 
~SMAR 

953.000 
2-07-95 
2-~3-95 

LAB 0 1 

Gram 
9:30:00 AM 
9:U:09 AM 

1800 seconds 
1.801 seconds 

Nuclide Activity 2S Error MDA 

U-238 
TH-234 
U-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-22B 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

(pCi/Gram) 

4.82 
4.35 

Not Detected 
1.62 
4.20E-Ol 
S.23E-01 

Not Detected 

S.65E-01 
8.04E-01 
7.86E-01 
5.19E-Ol 
5.66E-01 
6.03E-01 
7.87E-Ol 
5.64E-Ol 

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

1.29 
1.25 

S.05E-01 
1.19E-01 
9.83E-02 

1. 88E-Ol 
2.01.E-Ol 
1.63E-01 
2.66E-Ol 
3.14E-01 
L87E-Ol 
2.72E-01 
L17E-Ol 

1.38 
S.22E-01. 
7.37 
4.44E-Ol 
4.06E-02 
4.96E-02 
S.03E+02 

1.2SE-Ol 
1.62E-Ol 
.9. 81E- 02 
4.2SE-Ol 
3.79E-Ol 
3.46E-02 
3.S1E-Ol 
6.S2E-02 

2.60E-Ol 
?llE-Ol 
1.16 
1.96 
3.77E-Ol 
3.19E-Ol 
2.76E-Ol 
6.99E-Ol 
1.94E+Ol 

AM1lt+--r2 ~4 :rl ___ N_o_t----:Dt-e:-'t~e1ic~tl"'le,..d~ __ -.!-a..-.1.-~-i.E-~-..c-)J-___ ~3~.~O~6~E;..-..c0~1:--_tYt::d.£H' ,LdLd-.t. .. l 
PU 239 1.~9E+9d 9 0SF.O' 2 QA~+O~ -- 0 
NN:P~2;;;33-=71------:1:--:.:-:S~4H:EH91-31:----_31:-:.-:33i-33..ig;-OO~1._--~~~;.ad.gg-.QO.l,1.--- A.J~ (.r.d 2f L.d .. ,.of 

PA-233 Not Detected -------- 6.17E-02 
t' n~ TH-229 Not Detected -------- 3.S7E-Ol ~ 
? /,. /Q.'" 



[summary Report] - Sample In: 50011307 

Nuclide Activity 28 Error MOA 
(pei/Gram) 

---------- ------------- ----------- -------------
AG-ll0m Not Detected -------- 5.43E-02 
AR-41 Not Detected -------- 1. 00E+26 
BA-133 Not Detected -------- 6.llE-02 
BA-140 Not Detected -------- 1. 79E-Ol 
CD-109 Not Detected -------- 8.43E-0l. 
CD-ll.5 Not Detected -------- 4.60E-0l. 
CE-139 Not Detected -------- 3.35E-02 
CE-l.41 Not Detected ------ ... - 6.6l.E-02 
CE-144 Not Detected -------- 2.75E-0l. 
CO-56 Not Detected -------- 3.29E-02 
CO-57 Not Detected ------ ... - 3.84E-02 
CO-58 Not Detected -------- 4.60E-02 
CO-60 Not Detected -------- S.52E-02 
CR-51 Not Detected -------- 2.82E-Ol. 
CS-134 Not Detected ... ------- 4.94E-02 
CS-l.37 9.60E-02 2.53E-02 2.36E-02 
CU-64 Not Detected -------- 2.99E+04 
EU-152 Not Detected .. ------- 3.34E-0l. 
EU-154 Not Detected ... ------- 2.30E-0l. 
EU-155 Not Detected -------- 1. 7l.E- 01 
FE-59 Not Detected ... ------- 1. 07E-0l. 
GD-153 Not Detected ... - .. ----- 1.39E-01 
HG-203 Not Detected -------- 3.13E-02 
HO-166 Not Detected ... ------- 4.09E-02 
1-131 Not Detected ... ------- 5.02E-02 
IN-115m Not Detected ... ------- 3.3l.E+08-
IR-192 Not Detected .. ------- 3.14E-02 
K-40 1.51E+01 2.23 3.03E-01 
LA-140 Not Detected ... ------- 6.74E-0l. 
MN-S4 Not Detected ... ------- 4.87E-02 
MN-56 Not Detected -------- 3.24E+l.5 ....... 
MO-99 Not Detected ------ .. - 1.60 
NA-22 Not Detected ... ------- 6.42E-02 
NA-24 Not Det~cted .------- 4.35E+Ol 
NB-95 Not Detected -------- 5.39E-Ol 
ND-147 Not Detected -------- 3.45E-01 
NI-S7 Not Detected -------- 1.19 
BE-7 Not Detected -------- 3.19E-Ol 
RU-103 Not Detected ----- ... -- 3.63E-02 
RU-106 Not Detected -------- 3.44E-01 
8B-122 Not Detected ... ------- 2.26E-Ol. 
8B-124 Not Detected -------- 3.88E-02 
SB-l.25 Not Detected -------- 9.34E-02 
SC-46 Not Detected .-------- 7.S3E-02 
SR-85 Not Detected -------- 4.54E-02 
TA-182 Not Detected -------- 2.28E-0l 
TA-1B3 Not Detected -------- 5.95E-Ol 
TE-l32 Not Detected -------- 9.69E-02 
TL-201 Not Detected --- ... _--- 5.37E-01 
XE-133 Not Detected ----- .. -- 9.32E-Ol 
Y-8a Not Detected -------- S.9lE-02 
ZN-65 Not Detected -------- 1.43E-Ol 
ZR-95 Not Detected .. ------- 7.89E-02 
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filii Sandia National Laboratories Sample Analysis Request,Form I 
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~ammaSpec • Analysis Type: 
Phone: ~~5-~a:11 

g-1!J-1-.; -~~ LlMS login U H-3 
Date Results Needed: o Alpha/Beta 

Results Faxed 
Suspect Isotopes: o Alpha Spec 

Other Information: FYi Lf-t Sample Disposal o Total U 
o Other 

Customer Sample DatefTIme Sample Requested Analysis RPSD Rad Scan Sample Remarks 
Sample 10 Type Collected Volume Sampie to CPM Weight 

17A~3R1~ 5~LI!J ~~ ) .ill>.. J ~..u.~ 01 L3an 7/3 
J()3 C J /'so oj SoIJ{l 8-Jt -~5 J..I,u O'j~ o 'z. L J1.)o JOY 
LcS I- 1\J;:,v -'(u 

, 
~ ,.,iTt-"'(" 03 ---

-
. 

l 
_ .. - - --- -- - ---- -

Relinquished by q; - a,- -tL Date r.-!") -'1)- Time 1'/5''5 Received by S'j3 ':'4' \'-c>-.-. 

Relinquished by 50(1 'l( .!: I:ct 1--.:... Date ~z, h, Time Hro Received by ;e:.:~Z 
Date ~ J 10 lets- Time N ~,;­
Date 1'-/-r£ Time I ~f [} 

Relinquished by Date Time Received by ______ _ Date Time 
Relinquished by Dale Time _ Received by ______ _ Dale -, ill! 



***W;****************.*+**.*++******.**W*~*~*~***T*********.**w***r ••• T~+ 
~ Sandia National Laboratories .. 
~ Radiation Protection Sample Diagnostics Program [881 Laboratory) ~ 
~ 8-30-95 4:56:13 PM .. 
~~~~~~~~*~**~****~********~******* .......... * ...... ** .. ** .. ** .. ** .......... ~* .............. ~~ .. ~ .. 

.. : %' +- (.'/ .. .. Analyzed by:)Y . ,j.~ Reviewed by: tf, 11 r;,' .. 

.. *~*~ .. *~ .. ~ .. * .. * ...... *~* .. ;)'1'1,*'******* .... ** .... *** .... *** * .. ******~*****~*~~*~ 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elansed Live Time 
Elapsed Real Time 

Cormnents: 

K.SMIl!: (7714) 
17BE3-SS 
50073801 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

713.000 
8-30-95 
S-30-95 

LAB 0 1 

gram 
12:00:00 PM 

4:17:51 PM 

1800 seconds 
1801 seconds 

* .. ~**~~* .... * .... * ...... ~*** .. * .. ** .. *** .. ***** ...... ***** .. ** .... * .......... * .. ***~****~~**** .. * 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... ... ... ... ... ... ... ... ... ------------- ---------- ... -.------ ... ----
U-238 1.91E+Ol 4:.67 4.82 
TH-234 1.66E+Ol -4.71 1.84 
U-234 Not Detected -------- l.07 
RA-226 6.31 1.45 1. 50 
PE-214 8_30E-Ol 1.55E-Ol 9.95E-02 
EI-214 7.97E-01 1.47E-Ol 1. 08E-Ol 
PB-210 Not Detected -------- l.35 

7ri-232 8.89E-Ol 2.53E-Ol 2.60E-01 
RA-228 8.62E-Ol 2.88E-Ol l.96E-Ol 
AC-228 9.20E-Ol 2.09E-Ol 1.66E-Ol 
TH-228 7.89E-Ol 3.99E-01 B.25E-Ol 
RA-224 6.12E-0l 3.79E-Ol 7.59E-Ol 
PE-212 9.57E-Ol 1. aGE- 01 7.42E-02 
BI-2l2 1. 08 5.13E-Ol 7.0SE-Ol 
TL-20S 7.68E-Ol 1. 70E-Ol 1. 52E-Ol 

U-235 1.94E-01 1.76E-Ol 2.78E-Ol 
TH-231 Not Detected -------- 1. 05 
PA-231 Not Detected -------- 2.93 
AC-227 Not Detected ----_ ...... - 3.64 
TH-227 Not Detected -------- 6.98E-Ol 
RA-223 Not Detected -------- 3.38E-Ol 
RN-219 Not Detected -------- 9.97E-Ol 
PB-211 Not Detected -------- 1. 39 
TL-207 Not Detected -------- 2.S5E+Ol 

AM-241 Not Detected --- ... _--- S.07E-Ol 
PU-239 Not Detected ------ ...... 4.91E+02 
NP-237 Not Detected -------- 3.30E-Ol 
PA-233 Not Detected - ... ---~-- l.14E-Ol 
TH-229 Not Detected ------_ ... 5.37E-Ol 



[Summary Report) - Sample ID: S0073801 

Nuclide Accivity 
(pCi/graml 

2S Error MDA 

---------- ------------ ... ----------- -------------
AG-110m Not Detected -------- 5.80E-02 
AR-41 Not Detected -------- 4.02E-01 
BA-B3 Not Detected -------- 1.19E-01 
BA-140 Not Detected ------- ... 2.13E-01 
CD-109 Not Detected .... ------ 1.13 
CD-llS Not Detected -------- 1.32E-OI 
CE-139 Not Detected -------- 6.28E-02 
CE-14I Not Detected -------- 6.31E-02 
CE-144 Not Detected -------- 4.47E-01 
CO-56 Not Detected -------- 6.1SE-02 
CO-57 Not Detected -------- S.66E-02 
CO-58 Not Detected -------- S.43E-02 
CO-60 Not Detected ------_ .. 6.43E-02 
CR-SI Not Detected -------- 4.S4E-01 
CS-134 Not Detected --------- 9.69E-02 
CS-137 Not Detected _ ... ------ 6.77E-02 
CU-64 Not Detected -------- 1.64E+Ol 
EU-lS2 Not Detected -------- 4.63E-Ol 
EU-154 Not Detected -------- 3.56E-Ol 
EU-155 Not Detected -------- 2.S0E-Ol 
FE-59 Not Detected -------- 1.17E-Ol 
GD-IS3 Not Detected -------- 2.96E-Ol 
HG-203 Not Detected -------- S.9SE-02 
I-13I Not Detected ---- ...... -- S.63E-02 
IN-11Sm Not Detected -------- 2.SSE-OI 
IR-l92 Not Detected -------- S.41E-02 
K·40 1.70E+Ol 2.49 4.99E-Ol 
~-140 Not Detected ------_ ... 7.07E-02 
MN-S4 Not Detected -------- 6.S4E-02 
MN-S6 Not Detected -------- 2.10E-Ol 
MO-99 Not Detected -------- S.61E-Ol 
NA-22 Not Detected -------- 7.79E-02 
NA-24 Not Detected -------- 7.24E-02 
NB-95 Not Detected -------- 3.34E-01 
ND-147 Not Detected -------- 3.93E-01 
NI-57 Not Detected -------- 9.SSE-02 
BE-7 Not Detected -------- 4.B7E-Ol 
RU-103 Not Detected -----_ ..... 5.33E-02 
RU-I06 Not Detected -------- 5.29E-Ol 
S8-122 Not Detected ---- .. _ .... 8.38E-02 
S8-124 Not Detected -------- 6.48E-02 
SB-125 Not Detected -------- 1. 61E- 01 
SC-46 Not Detected - ... ---_ ... - 9.33E-02 
SR-SS Not Detected -------- 7.05E-02 
TA-182 Not Detected -------- 2.7SE-Ol 
TA-183 Not Detected -------- 4.42E-01 
TE-132 Not Detected -------- S.SlE-02 
TL-201 Not Detected ____ ... oao __ 2.30E-OI 
V-48 Not Detected -------- 6.1SE-02 
XE -133 Not Detected -------- 2.S7E-01 
Y-88 Not Detected _ ... _ .. - ..... - 4.90E-02 
ZN-65 Not Detected .................. .- 1.82E-01 
ZR-95 Not Detected .. _--- ....... 1.13E-01 



Gamma Spectroscopy Results 
ER Site 17e 
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lab Conlacl:flf'MI{L ·1'r1D1vatf£H~--' 
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~ 

iii 
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RMMA ~s 0 No Rei. No. 

Sample Disposal 

Sample 
Team 
Members (fll. ! ,~f7 ~ ...... 
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Time 
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Time 
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· . / /1.C~ 
r***************************************************** *****~*J*t:;;****** 
* Sandia National Laboratories~/ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-31-95 3:01:08 PM * 
************************************************************************* 

: Analyzed by: S.!. 9~ /9<" Reviewed by: ~M Cil) 14r) : 
****+****************~*************************~V~~~~* *************** 
Customer 
Customer Sample ID 
Lab Sample ID 

WRIGHTSON/McLAUGHLIN (7585/SMO) 
025866-35 

Sample Description 
Sample Type 
Sample Geometry 

.. Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

5007420'3 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

754.000 
8-29-95 
8-31-95 

LAB 0 1 

gram 
11:40:00 AM 

2:27:53 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... - .. .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. .. ------- .. _-- ------ ...... ----
U·238 Not Detected -------- 2.15 
TH-234 Not Detected .. .. .. .. .. .. .. .. 8.02E-01 
U-234 Not Detected -------- 9.19E-01 
RA-226 1.01 7.81E-01 1.22 
P3-214 7.53E-01 1. 46E- 01 1.09E-Ol 
BI-214 5.62E-Ol 1.14E-01 9.38E-Q2 
PB-210 Not Betected .. _------ 1.31 

T:i-232 7.51E-01 2.33E-Ol 2.60E-01 
RA-228 5.69E-01 3.95E-01 2.23E-01 
AC-228 7.48E-01 1. 79E- 01 1.51E-01 
TH-228 Not Detected -------- 1.59 
RA-224 5. 72E- 01 4.70E-01 6.85E-01 
PB-212 7.32E-01 1.48E-01 6.28E-02 
BI-212 4.99E-01 3.85E-01 5.83E-01 
TL-20B 6.64E-01 1.48E-01 l. 30E- 01 

U-235 Not Detected -- .. _---- 3.B3E-01 
TH-231 Not Detected -------- 6.77E-01 
PA-231 Not Detected ... .. .. .. .. .. .. .. 2.52 
AC-227 Not Detected -------- 2.B2 
TH-227 Not Detected -------- 5.96E-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. 2.47E-01 
R.1'< - 219 Not Detected -------- 7.80E-01 
?B-211 Not Detected -------- l.11 
TL-207 Not Detected .. .. .. .. .. .. .. .. 2.39E+01 

AM-241 Not Detected -------- 2.62E-01 
?U-239 Not Detected ._------ 3.90E+02 
NP-237 Not Detected - - - - - - - - 2.92E-01 
P.l\.-233 Not Detected -------- l.OOE-Ol 
TH-229 Not Detected -------- 3.70E-01 



./~~ 
[Summary Report] - Sample ID: 50074203 l-f L ) 

~./ Nuclide Activity 2S Error MDA 
(pCi/gram) 

.. .. .. .. .. .. .. .. .. .. ------------- ---------- .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
AG-llOm Not Detected ------ .. - 5.l8E-02 
AR-4l Not Detected -------- 1.80E+07 
BA-l33 Not Detected -- .. ----- 1. 06E- 01 
BA-140 Not Detected -------- 2.06E-Ol 
CD-109 Not Detected -------- 1.01 
CD-115 Not Detected -------- 2.08E-Ol 
CE-139 Not Detected -----_ .. - 5.06E-02 
CE-14l Not Detected -------- 9.02E-02 
CE-144 Not Detected -------- 3.47E-Ol 
CO-56 Not Detected - ... _----- S.71E-02 
CO-57 Not Detected -------- 4.48E-02 
CO·S8 Not Detected -------- S.19E-02 
CO-60 Not Detected -------- 6.60E-02 
CR-5l Not Detected -------- 4.07E-Ol 
CS-134 Not Detected - .. _----- 8.29E-02 
CS-137 Not Detected -_ ... ----- S.77E-02 
CU-64 Not Detected -------- 2.02E+02 
EU-1S2 Not Detected -------- 4.2SE-Ol 
EU-1S4 Not Detected ---- ... _-- 3.04E-Ol 
EU-1SS Not Detected -------- l.SSE-Ol 
FE-59 Not Detected -------- 1.15E-Ol 
GD-1S3 Not Detected -------- 1.51E-Ol 
HG-203 Not Detected ----- ... _- 5.34E-02 
1-131 Not Detected ... .. .. .. .. .. .. ... 5.6SE-02 
IN-115m Not Detected --_ .. _--- 2.89E+02 
IR-192 Not Detected -- .. ----- 4.66E-02 
K-40 1.84E+Ol 2.67 S.49E-Ol 
LA-140 Not Detected -------- 1. 46E- 01 
MN-54 Not Detected· -------- S.67E-02 
MN-S6 Not Detected -------- S.14E+04 
MO-99 Not Detected -------- 7.20E-01 
NA·22 Not Detected -------- 6.77E-02 
NA·24 Not Detected -------- S.90E-Ol 
NB-9S Not Detected -------- 4.12E-01 
ND-147 Not Detected -------- 3.6SE-01 
NI-S7 Not Detected -------- 2.04E-Ol 
BE·7 Not Detected -------- 4.08E-Ol 
RU-103 Not Detected -------- 4.71E-02 
RU-106 Not Detected .. .. .. .. .. .. .. .. 4.67E-Ol 
SB-122 Not Detected .. .. .. .. .. .. .. .. l.12E-01 
SB-124 Not Detected ----- .. _- S.72E-02 
SB-12S Not Detected - .... ----- 1.34E-Ol 
SC-46 Not Detected -------- 8.04E-02 
SR-85 Not Detected -------- 6.10E-02 
TA-182 Not Detected -------- 2.38E-Ol 
TA-183 Not Detected -------- 2.97E-Ol 
TE-132 Not Detected -------- 7.16E-02 
TL·201 Not Detected -------- 2.S1E-Ol 
V-48 Not Detected -------- 6.16E-02 
XE·133 Not Detected ... ... ... ... ... ... ... - 3.24E-Ol 
Y-88 Not Detected ... ... ... ... ... ... ... - 4.00E-02 
ZN-65 Not Detected ... ... ... ... ... ... ... - 1.SSE-Ol 
ZR-95 Not Detected -- ... ----- 9.S7E-02 



********************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-31-95 2:21:05 PM * 

- ************************************************************************* 

: Analyzed by: Q / 9/ Lu Reviewed by:..<iIPrn1 qI5/q) : 
******************~*~~~~**********************~V*~~~** *************** 
Customer WRIGHTSON/MCLAUGHLIN (7585/SMO) 
Customer Sample ID 
Lab Sample ID 

025865 -35 17c-6R-o/5""- O.s:>O-O't 
50074202 

Sample Description 
Sample Type 
Sample Geometry 

--Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

658.000 
8-29-95 
8-31-95 

LAB 0 1 

gram 
11:00:00 AM 
1:47:34 PM 

1800 seconds 
1801 seconds 

Comments: 
*~********~~~~****T**************Y***r**************** T****************** 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- .. .. - .. .. .. .. .. .. .. - - .. - .. - -.. .. ... - .. .. .. .. .. .. .. .. .. .. ~ .. .. .. - .. .. .. .. .. .. .. .. .. .. 

U-238 Not Detected .. .. .. .. .. .. - .. 2.44 
TH-234 Not Detected -------- 6.83E-01 
U-234 Not Detected -------- 1. 06 
RA-226 1.21 7.93E-Ol 1.21 
P3-214 6.70E-Ol l. SOE- 01 1.4SE-Ol 
BI-214 6.65E-Ol l.34E-Ol 1.l2E- 01 
PB-210 9'. 52E- 01 G.41E-Ol 8.25E-01 

TH-232 6.90E-01 2.SlE-01 3.llE-01 
RA-228 8.04E-01 3.5lE-01 2.4BE-01 
AC· 228 9.72E-01 2.33E-Ol 2.09E-Ol 
TH-228 4.85E-Ol 3.73E-Ol 9.04E-01 
RA-224 9.2GE-Ol 5.39E-Ol 7.2lE-01 
PB-21.2 9.46E-Ol 1.8SE-Ol 6.69E-02 
BI-212 8.95E-01 4.60E-01 6.36E-01 
TL-20S 8.42E-01 l. 77E-Ol 1. 38E· 01 

U-235 Not Detected -------- 4.20E-Ol 
TH·231 Not Detected -------- 7.9SE-01 
PA-231 Not Detected -------- 2.SS 
AC-227 Not Detected .. .. .. .. .. .. .. .. 3.22 
TH-227 Not Detected .. .. .. .. .. .. .. .. 6.87E-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. 2.89E-01 
RN-219 Not Detected -------- 9.65E-Ol 
PB-211 Not Detected .. .. .. .. .. .. .. .. 1. 33 
TL-207 Not Detected .. .. .. .. .. .. .. .. 2.69E+Ol 

AM-241 Not Detected .. .. .. .. .. .. .. .. 2.96E-Ol 
PU-239 Not Detected .. .. .. .. .. .. .. .. 4.48E+02 
NP-237 Not Detected .. .. .. .. .. .. .. - 3.32E-01 
PA-233 Not Detected - - - - - - - - 1. HE- 01 
TH-229 Not Detected - - - - - - - - 4.20E-01 



[Summary Report] - Sample ID: 500.74202 @ 
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

- ----- --... - - ------... ... ... ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 6.84E-02 
AR-41 Not Detected -------- 1. 97E+07 
BA-133 Not Detected -------- 1.17E-01 
BA-140 Not Detected ----_ ... -- 2.30E-01 
CD-109 Not Detected -------- 1.14 
CD-115 Not Detected -------- 2.31E-01 
CE-139 Not Detected --_ ... _--- 5.75E-02 
CE-141 Not Detected - ..... ----- 9.87E-02 
CE-144 Not Detected -------- 4.0SE-01 
CO-56 Not Detected -------- 7.03E-02 
CO-57 Not Detected -------- 5.QOE-02 
CO-58 Not Detected -------- 6.l1E-02 
CO-60 Not Detected -------- 6.76E-02 
CR-51 Not Detected -------- 4.63E-01 
CS-134 Not Detected -------- 9.49E-02 
CS-137 Not Detected -------- 7.67E-02 
CU-64 Not Detected -------- 2.1SE+02 
EU-1S2 Not Detected ----- ... -- 4.88E-01 
EU-1S4 Not Detected -------- 3 .49E- 01 
EU-IS5 Not Detected ----- ..... - 2.BE-01 
FE-59 Not Detected -_ ..... _--- 1.27E-01 
GD-1S3 Not Detected -- ... - ...... -- 1.73E-Ol 
HG-203 Not Detected ...... - ...... --- S.86E-02 
I-131 Not Detected ----- .. -- 6.45E-02 
IN-115m Not Detected ---- .. _-- 3.21E+02 
IR-192 Not Detected -- ... ----- 5.38E-02 
K-40 1. 74E+01 2.57 4.47E-01 
LA-140 Not Detected -------- 1.57E-Ol 
MN-S4 Not Detected -------- 6.3SE-02 
MN-S6 Not Detected -------- 6.32E+04 
MO-99 Not Detected ------_ ... 8.1SE-Ol 
NA-22 Not Detected ----_ ... -- 7.69E-02 
NA-24 Not Detected -------- 6.40E-01 
NB-9S Not Detected - ... _ .. _--- 4.77E-01 
ND-147 Not Detected -------- 4.39E-01 
NI-S7 Not Detected -------- 2.44E-01 
BE-7 Not Detected -- ... ----- 4.86E-01 
RU-103 Not Detected ----- ... -- S.32E-02 
RU-106 Not Detected -------- S.51E-01 
SB-122 Not Detected ... ... ... ... ... ... ... ... 1.36E-01 
SB-124 Not Detected -- ... ----- 6.68E-02 
SB-12S Not Detected -- .. -- .. -- 1.68E-01 
SC-46 Not Detected -------- 9.S4E-02 
SR-85 Not Detected -------- 7.20E-02 
TA-182 Not Detected -------- 2.83E-Ol 
TA-183 Not Detected -------- 3.35E-01 
TE-132 Not Detected -------- 8.40E-02 
TL-201 Not Detected -------- 2.79E-01 
V-48 Not Detected -------- 6.94E-02 
XE-133 Not Detected -------- 3.77E-01 
Y-S8 Not Detected -------- 5.06E-02 
ZN-6S Not Detected -------- 1. 83E- 01 
ZR-95 Not Detecced -------- 1.10E-01 



[7 c~'\ 
•••••••••••••••• ***************************~**** ••••••••••••• * •••••••••• 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 8-31-95 1:40:41 PM * 
:****.***.*******5&**~***~~**************************************.~*::.****: 

* Analyzed by: :s L" Reviewed bY:.f'im1 ql) ("l) * 
******************~ * *~~***********************~V**~*********.****** , 
Customer 
Customer Sample 
Lab Sample ID 

ID 

(; 
WRIGHTSON/McLAUGHLIN (7585/SMO) 
025864-35 

iI/a./.., - 5"; 

\"'1 Co 6:R .oj f e: ·:s:sO~ t9 -

Sample Description 
Sample Type 
Samole Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

50074201 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

669.000 
8-29-95 
8-31-95 

LAB 0 1 

gram 
11:16:00 AM 
1:07:15 PM 

1800 seconds 
1801 seconds 

I?C -6'£< _O~)-O-S1D-OY 

Comments: 
**T********************************************************************** 

Nuclide Activity 
(pCi/grarn) 

2S Error MDA 

- .. .. - .. .. .. .. .. .. .. - .. .. - .. .. .. .. .. .. .. .. ... ---------- .. - .. .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected ----- ... -- 2.26 
TH-234 1..12 4.552-01 5.64E-01 
U-234 Not Detected -_ .... --_ .. 9.55E-01 
RA-226 1.16 5.93E-Ol 8.56E-01 
PB-214 6.1 7E- 01. 1.29E-Ol 1.05E-01 
B1-214 5.27E-01 1.13E-Ol 9.81E-02 
PB-210 Not. Uetected .--_ .. _--- 1. 23 

TH-232 9_51E-01 2.94E-01 3.36E-01 
RA-228 7.16E-01 2.85E-01 3.70E-01 
AC-228 S.93E-01 1. 77E-Ol 1.. 92E- 01 
Trl-228 Not Detect.ed -------- 1.68 
RA-224 Not Detected -------- 1. 73 
PB-212 6.78E-01 1.64E-01 6.96E-02 
91-212 9.74E-01 4.42E-Ol 5.82E-01 
TL-208 6.01E-01 1.46E-Ol 1.39E-01 

U-235 Not Detected -------- 4.10E-Ol 
(j{JI1 q1rAr --- 4.00= 0: 2.0a= a: 4.30E 61 AI ,D. . .. z ......... 

PA-231 Not Detected -------- 2.62 
AC-227 Not Detected -------- 3.15 
TH-227 Not Detected -.-----. 6.03E-01 
RA-223 Not Detected - - - - - - - - 2.59E-01 
RN-219 Not Detected -------- 8.72E-01 
PB-211 Not Detected ---.---- 1.19 
TL-207 Not Detected -------- 2.64E+Ol 

AM-241 Not Detected ---.---. 2.76E-Ol 
PU-239 Not Detected - - - - - - - - 4.00E+02 
NP-237 Not Det.ected - - - - - - - - 2.BIE-01 
PA-233 Not Detected -----.-- 1.06E-Ol 
TH- 229 Not. Detected - - - - - - - - 3.74E-01 



[Summary Report] - Sample 10: 50074201 

Nuclide Activity 2S Error 
(pCi/gram) 

... . ... ... -- ... ... .. ... ------------- ----------- .. .. .. .. ... ... ... .. .. .. .. .. ... 

AG-110m Not Detected -------- 5.47E-02 
AR-41 Not Detected -------- 1.28E+07 
BA-133 Not Detected -------- 1.09E-01 
BA-140 Not Detected -------- 2_03E-01 
CD-109 Not Detected -------- 9_67E-01 
CD-1l5 Not Detected -------- 2.23E-01 
CE-139 Not Detected ----_ ... _- 5.49E-02 
CE-l41 Not Detected -------- 9.59E-02 
CE-l44 Not Detected -------- 3.65E-01 
CO-56 Not Detected -------- 6.52E-02 
CO-57 Not Detected -------- 4.39£-02 
CO-58 Not Detected -------- 5.64E-02 
CO-60 Not Detected -------- 6.56£-02 
CR-S1 Not Detected -------- 4.31£-01 
C5-134 Not Detected -------- 8.93£-02 
C5-137 Not Detected _ .. _----- 6.41£-02 
CU-64 Not Detected - ...... ----- 2.26£+02 
EU-152 Not Detected -------- 4.33E-01 
EU-154 Not Detected -- ... ----- 3.11E-01 
EU-1SS Not Detected -------- 1.94E-01 
FE-59 Not Detected -------- 1.23E-01 
GD-153 Not Detected· -------- 1.53E-01 
HG-203 Not Detected ------- ... S.37E-02 
1-131 Not Detected -------- S.93E-02 
IN-115m Not Detected -------- 2.71E+02 
IR-192 Not Detected ---- .. --- 4.97.8-02 
K-40 1. 61E+01 2.40 4.89£-01 
LA-l40 Not Detected -------- 1.42£-01 
MN-S4 Not Detected' -------- 5.95£-02 
MN-S6 Not Detected -------- 4.56E+04 
MO-99 Not Detected -------- 7.16£-01 
NA-22 Not Detected -------- 7.46E-02 
NA-24 Not Detected -------- 5.45E-01 
NE-95 Not Detected ... _------ 4.14E-01 
N:J-H7 Not Detected -------- 3.74E-01 
NI-S7 Not Detected -------- 1.90E-01 
BE-7 Not DetecteJ -------- 4.S4E-01 
RU-103 Not Detected -------- 4.83£-02 
RU-106 Not Detected -- ... ----- 4.69£-01 
53-122 Not Detected -------- 1. 30£- 01 
SB-124 Not Detected -- ... ----- 6.15£-02 
53-125 Not. Detected -_ .... _--- 1.46E-01 
5C-46 Not Detected ..... _ .. ---- 8.55E-02 
5R- 85 Not Detected -------- 6.44E-02 
TA-182 Not Detected ------_ ... 2.54E-01 
TA-183 Not Detected -------- 3.11£-01 
TS ·132 Not Detect.ed ... _------ 7.21E-02 
TL·201 Not Detected -------- 2.46E-01 
V-48 Not Detected -------- 6.42E-02 
XE·133 Not Detected -------- 3.36E-01 
Y·88 Not Detected -------- 5.39E-02 
ZN·65 Not Detected -------- 1.69E-01 
ZR-95 Not Detected -------- 1.OSE-01 



******************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-01-95 11:59:47 AM * " ·· ........ · .. · .... ·4· ...... · .. · .... ·· .......... ········ .... ···· .. · .. ·· * . 9/ ,,- * 
* Analyzed by: 15 Irs Reviewed by: A-tiM ,/51.,) * 
******************** ~***~,~********************J.4~~~~**************** 

Customer :0WRIGHTSON/MCLAUGHLIN (7585/SMO) 
Customer Sample ID 025859-30 
Lab Sample ID 50074204 

Sample Description 
Sample Type 
Sample Geometry 

·Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI WATER SAMPLE 
Liquid 
1WMAR 

500.000 
8-29-95 
9-01-95 

LAB 0 1 

mL 
12:25:00 PM 
10:16:55 AM 

6000 seconds 
6002 seconds 

Cornments: 
******************************T****************************************** 

Nuclide Activity 
(oei/roL) 

2S E!:"ror MDA 

- - - - -- -- - - - - ... ... ... ... - - ... - ... ... - ... - ... - - - ... ... ... ... - -- ... - - ... - ... -- - ... -
U-238 Not Detected -------- S.69E-01 
TH-234 Not Detected - ... ... ... - - - - 2.63E-01 
U-234 Not Detected - ... - ... ... - ... - 3.43E-Ol 
RA-226 Not Detected ... - ... ... ... - ... - 4.47E-01 
PB-214 Not Detected ... ... ... ... - ... - - 4.34E-02 
BI-214 Not Detected -------- 4.44E-02 
PB-210 Not Detected -------- 5.2SE-Ol 

T"n-232 Not Detected -------- 1.32E-01 
RA-228 Not Detected - - ... - - ... ... - 1.1SE-01 
AC-228 Not Detected ... - ... ... - ... ... - 7.33E-02 
TH-228 Not Detected .------- 4.SSE-OI 
RA-224 Not Detected - ... ... ... ... ... ... - 4.10E-OI 
PB-212 Not Detected -------- 3.33E-02 
BI-212 Not Detected -------- 2.82E-OI 
TL-20B Not Detected ... ... ... ... ... - ... - S.93E-02 

U-235 Not Detected - - - - - - - ... 1.SIE-OI 
TH-231 Not Detected -------- 1. 78E-Ol 
PA-231 Not Detected .---.--- 9.09E-Ol 
AC-227 Not Detected ------.- 1.10 
TH-227 Not Detected - ... - - - - - - 1. 28E- 01 
RA-223 Not Detected - - - - - - - ... 6.77E-02 
RN-219 Not Detected - - - - - - - ... 3.20E-Ol 
PB-21:" Not Detected - - - - - - - ... 4.06E-01 
TL-207 Not Detected -------- 7.94 

AM-241 Not Detected ... ... - - - ... - - 7.73E-02 
?U-239 Not Detected -------- 1.41E+02 
NP-237 Not Detected -------- 1.13E-Ol 
PA-233 Not Detected - - - - - ... - - 3.98E-02 
TH-229 Not Detected - - - - - - ... - 1.24E-Ol 



""-

fl'c \ 

\ 

[summary Report] - sample ID: 50074204 .1 
Nuclide Activity 

(pCi/rnL) 
2S Error MDA 

... - .. ... .. .. ... .. .. .. ---- ... -------- .. .. .. .. .. .. ... .. .. .. ... .. ... .. .. .. .. .. .. .. ... .. ... ... 

AG-llOm Not Detected -------- 1.93E-02 
AR-4l Not Detected -------- 9.97E+09 
BA-133 Not Detected -------- 2.53E-02 
BA-140 Not Detected -------- 7.62E-02 
CD-109 Not Detected ... _------ 3.92E-Ol 
CD-ll5 Not Detected -------- 8.41E-02 
CE-139 Not Detected -------- 1.90E-02 
CE-141 Not Detected -------- 3.56E-02 
CE-144 Not Detected -------- 1.30E-Ol 
CO-56 Not Detected -------- 2.89E-02 
CO-57 Not Detected - .. .. .. .. .. ... .. 1.68E-02 
CO-58 Not Detected -------- 2.16E-02 
CO-60 Not Detected -------- 2.09E-02 
CR-S1 Not Detected -------- 1.58E-01 
CS-134 Not Detected -------- 2.07E-02 
CS-137 Not Detected .. .. ... ... .. ... .. ... 2.16E-02 
CU-64 Not Detected -------- 2.00E+02 
EU-152 Not Detected -------- 1. 91E- 01 
EU-154 Not Detected ... .. .. ... ... ... ... .. 9.352-02 
EU-155 Not Detected ... .. ... .. .. .. .. .. 6.28E-02 
FE-59 Not Detected --_ ... ---- 3.29E-02 
GD-153 Not Detected .. ... .. .. .. ... .. .. 4.842-02 
HG-203 Not Detected -- ... ----- 1.94E-02 
I-131 Not Detected .. .. .. .. ... .. .. ... 2.36E-02 
IN-115m Not Detecte-d -------- 1.88E+03 
IR-192 Not Detected -------- 1. 86E- 02 
K-40 Not Detected .. .. ... ... .. .. .. .. 2.55E-01 
LA-HO Not Detected -------- 8.02E-02 
MN-54 Not Detected -------- 2.11E-02 
MN-56 Not D~tected .. .. .. ... .. .. .. .. 5.04E+06 
MO-99 Not Detected -------- 3.212-01 
NA-22 Not Detected -------- 2.04E-02 
NA-24 Not Detected ----- ... -- 5.68E-01 
NB-95 Not Detected -------- 1.05::::-01 
ND-147 Not Detected ------ ... - 1.44E-01 
NI-57 Not Detected -------- 1.17E-01 
BE-7 Not Detected ... .. .. .. .. .. ... ... 1. 71E-Ol 
RU-103 Not Detected ....... ----- 2.08E-02 
RU-106 Not Detected ---_ .. _-- 1.83E-Ol 
S3-122 Not Detected .. .. ... .. .. .. .. .. 6.30E-02 
SB-124 Not Detected -------- 2.16E-02 
5B-125 Not Detected - - - - - - - - 5.30E-02 
SC-46 Not Detected - - - - - - - - 2.27E-02 
SR-85 Not Detected -------- 2.65E-02 
TA·182 Not Detected -------- 6.S6E-02 
TA-183 Not Detected - - - - - - - - 9.88E-02 
TE-132 Not Detected - - - - - - - - 3.04£-02 
TL-201 Not Detected - - - - - - - - 7.08£-02 
V-48 Not Detected - - - - - - - - 2.22E-02 
XE-133 Not Detected -------- 9.75E-02 
Y-88 Not Detected - - - - - - - - 2.26E-02 
ZN-65 Not Detected - - - - - - - - 4.58E-02 
ZR-95 Not Detected - - - - - - - - 3.56E-02 



/ ' 

........................ ~ ..... ~ .............. ~ ......... /.1? {;:.L ..... . 
* Sand~a Nat~onal Laborator~es ~- * 
* Radiation Protection· Sample Diagnostics Program [881 Laboratory] * 
* 9-01-95 1:48:52 PM * 
:*****************~******1:~**************************'fJ!Jt:l*********;*{**::******: 

* Analyzed by: 5 / If Reviewed by: if!') q) * 
****************** * *V*~********************** ********************* 

Customer : WRIGHTSON/McLAUGHLIN (7585/SMO) 
Customer Sample ID 025860-31 _ '"71' 121 k. 
Lab Sample ID 50074205 . n'" u.., 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI WATER SAMPLE 
Liquid 
1WMAR 

500.000 
8-29-95 
9-01-95 

LAB a 1 

mL 
12:25:00 PM 
12:05:59 PM 

6000 seconds 
6002 seconds 

comments: 
****************************************************** ***************y~** 

Nuclide Activity 
(pCi/mL) 

2S Error MDA 

- - - ... - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Detected -------- 6.01E-01 
TH-234 Not Detected ... ... - ... ... ... ... ... 2.62E-01 
U-234 Not Detected -------- 3.4lE-01 
RA-226 Not Detected ------ ... - 4.46E-02-
P3-214 Not Detected -------- 4.84E-02 
3I-214 Not Detected ... ... ... ... ... ... ... ... 4.89E-02 
P3-210 Not: Detected ... ... ... ... ... ... ... ... 4.86£-01 

TH-232 Not Detected ... ... ... ... ... ... ... ... 1.27£-01 
RA-228 Not Detected ... ... ... ... ... ... ... ... 1.17E-01 
AC-228 Not: Detected ... ... ... ... ... ... ... ... 7.96E-02 
TH-228 Not Detected ... ... ... ... ... ... ... ... 4.63E-C1 
RA-224 Not Detect-:d -------- 3.99E-01 
PB-212 Not Detected ... ... ... ... ... ... ... ... 3.48E-02 
BI-212 Not Detected ... ... ... ... ... ... ... ... 2.83E-01 
TL-208 Not Detected ... ... - ... ... ... ... ... 5.75E-02 

U-235 Not Detected -------- 1. 50E- 01 
TH-231 Not Detected .- .. ----- 1.82E-01 
?A-231 Noe Deeected .. .. -- - .. - - 9.25£-01 
AC-227 Not Detected - - .. .. .... .. .. - 1.13 
Tl-!-227 Not Detected .. .. .. - - .. .. - 1. 36E- 01 
RA-223 Not Detected .. .. - .... .. .. .. - 7.02E-02 
RN-219 Noe Detected .. .. .. .. .. .. .. - 3.00E-01 
PB-211 Noe Detected .. .. - .. .. .. .. - 3.91E-01 
TL-207 Noe Detected .. .... - .. .. - .. - 8.16 

AM-241 Not: Detected - .. .... .... .. .. .. - 8.06E-02 
PU-239 Not Detected -------- 1.51E+02 
NP-237 Not: Detected .. .. .... - .... .... .. - 1.16E-01 
PA-233 Not Detected .. .. - .... .... - .... - 3.97E-02 
TH-229 Not Detected -------- 1.26E-01 



.~, 

(Summary Report] Sample 50074205 
t7 C) 

- ID: 

Nuclide Activity 
(pCi/mL) 

2S Error MDA 

-.. .. .. .. -.. .. .. .. .. .. .. .. .. .. - .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
AG-llOm Not Detected .. .. .. .. .. .. .. .. 1.92E-02 
AR-41 Not Detected -------- 2.02E+I0 
BA-133 Not Detected -------- 2.73E-02 
BA-HO Not Detected .. .. .. .. .. .. .. .. 7.78E-02 
CD-I09 Not Detected· -------- 4.07E-01 
CD-1l5 Not Detected ---_ ... -- 8.53E-02 
CE-139 Not Detected -------- 1.90E-02 
CE-141 Not Detected -------- 3.53E-02 
CE-144 Not Detected -------- 1.34E-01 
CO-56 Not Detected -------- 2.89E-02 
CO-57 Not Detected -------- 1.71E-02 
CO-58 Not Detected .. .. .. ... .. .. .. .. 1.94E-02 
CO-60 Not Detected -- .. -_ .. -- 2.38E-02 
CR-S1 Not Detected .. .. .. .. .. .. .. .. 1.58E-01 
CS-134 Not Detected ... ------- 2.45E-02 
CS-137 Not Detected -------- 2.18E-02 
CU-64 Not Detected -------- 2.32E+02 
EU-152 Not Detected -------- l.SSE-01 
EU-154 Not Detected -------- 9.68E-02 
EU-155 Not Detected -------- 6.53E-02 
FE-59 Not Detected -------- 4.07E-02 
GD-153 Not Detected _ ... _----- 4.75E-02 
HG-203 Not Detected .. .. .. .. .. .. .. .. 1.94E-02 
I-131 Not Detected -------- 2.39E-02 
IN-115m Not Detected -------- 2.47E+03 
IR-192 Not Detected ... ------- 1.89E-02 
K-40 Not Detected -------- 2.59E-01 
LA-140 Not Detected ... .. .. .. .. .. .. .. 8.97E-02 
MN-54 Not Detected ... .. .. ... .. .. .. .. 1.98E-02 
MN-55 Not Detected ... .. .. .. .. ... .. .. 8.20E+06 
MO-99 Not Detected ... .. ... .. .. .. .. .. 3.46E-01 
NA-22 Not Detected -------- 2.02E-02 
NA-24 Not Detected ... _------ 6.12E-01 
NB-95 Not Detected -------- 1.14E-01 
ND-147 Not Detected -------- 1.54E-01 
NI-57 Not Detected -------- 1.23E-01 
BE-7 Not Detected -------- 1.66E-01 
RU-103 Not Detected ... ------- 1. 96E-02 
RU-I05 Not Detected ... .. .. .. .. .. .. .. 1.84E-01 
SB-122 Not Detected -------- 6.43E-02 
SB-124 Not Detected -------- 2.36E-02 
S3-125 Not Detected -- ... ----- 5.47E-02 
SC-46 Not Decected ... ... ... ... ... ... ... ... 2.29E-02 
SR-85 Not Decected -------- 2.77E-02 
TA-1S2 Not Detected -------- 5.73E-02 
TA-183 Not Detected ... ------- 1.04E-01 
TE-132 Not Detected -- ... ----- 3.20E-02 
TL-201 Not Detected ... ... ... ... ... ... ... ... 7.54E-02 
V-48 Not Detected ... ... ... ... ... ... ... ... 2.23E-02 
XE-133 Not Detected ... - ... ----- 1.02E-01 
Y·88 Not Detected ... ... ... ... ... ... ... ... 2.54E-02 
ZN·65 Not Detected ... ... ... ... ... ... ... ... 4.53E-02 
ZR-95 Not Detected -------- 3.41E-02 
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* * * * * * * * * ** * * ** *** *** **** **** **.****** * * * ** **** ** * * * * * * (:j~ * * * * * * * * * * * 
* Sandia National Laboratories ~ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 5:01:31 PM * 

-************************************************************************* 

; Analyzed by: Sf . %h Reviewed by: ~ &1/) (~) : 
****************~*******~**********************\j~*~**************** 
Customer v S. WRIGHTSON (7585) 
Customer Sample ID 17C-GR-Q01-0-SS-01 
Lab Sample ID 50073701 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

701. 000 
8-29-95 
8·30-95 

LAB 0 2 

gram 
11:38:00 AM 

4:28:08 PM 

1800 seconds 
1801 seconds 

Comments: 
***'~******************************************************************** 

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

- - - - - - - - - - - - - - - - - - - - - - - ----------- - -- - - - - - - - - - -
U-238 Not Detected -------- 5.57 
TH-234 Not Detected -------- 1.33 
U-234 Not Detected -------- 8.99E-01 
RA-226 1.72 1. 03 1. 55 
P3-214 5.34E-01 1. 20E- 01 1.12E-01 
BI-214 S.43E-01 1.12E-01 8.94E-02 
Fo-210 1. 09 S.74E-01 5.:?'SE-01 

TH-232 5.49E-01 1.99E-01 2.39E-01 
RA-228 7.S7E-01 2.90E-01 2.68E-01 
AC-228 Not Detected -------- 3.S4E-01 
TH-228 Not Detected -------- l.49 
RA-224 Not Detected -------- 1.81 
PB-212 6.77E-01 1. 44E- 01 6.69E-02 
31-212 5.49E-01 4.92E-01 7.66E-01 
TL-20a 5.40E-01 1.44E-01 1.52E-01 

U-235 Not Detected --.----- 4.30E-01 
TH-231 Not Detected -------- 6.03E-Ol 
PA-231 Not Detected - - - - - - - - 2.26 
AC-227 Not Detected - - - - - - - - 3.08 
TH-227 Not Detected --.----- 6.07E-01 
RA-223 Not Detected -------- 3.26E-Ol 
RN-219 Not Detected -------- 7.75E-01 
PB-211 Not Detected --.--.-- 9.94E-Ol 
TL-207 Not Detected -----.-- 2.36E+Ol 

AM-241 Not Detected - - - - - - - - 9.27E-Ol q/"::!{q ') 
PU-239 2.Cl7BICl2 2.99:102 4.86E+82 00 -'h'~t,-
NP-237 Not Detected -----.-- 6.37E-01 
PA-233 Not Detected - - - - - - - - 9.62E-02 
TH-229 Not Detected - - - - - - - - 5.00E-Ol 



--, 

[8ununary Report] - Sample ID: 50073701 
~S/ 

Nuclide Activity 28 Error MDA 
(pCi/gram) 

- -- -- ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 6.10E-02 
AR-41 Not Detected -------- 4.39E+03 
BA-133 Not Detected -------- 1. 02E- 01 
BA-140 Not Detected ... ... ... ... ... ... ... ... 1. 97E- 01 
CD-109 Not Detected· -------- 1. 36 
CD-115 Not Detected -------- 1.S8E-01 
CE-139 Not Detected -------- 5.25E-02 
CE-141 Not Detected -------- 9.66E-02 
CE-144 Not Detected -------- 4.10E-01 
CO-56 Not Detected -------- 6.22E-02 
CO-57 Not Detected -------- 5.47E-02 
CO-58 Not Detected -------- S.SlE-02 
CO-60 Not Detected -------- 6.60E-02 
CR-51 Not Detected -------- 3.90E-01 
CS-134 Not Detected -------- 9.06E-02 
CS-137 6.6SE-02 3.47E-02 4.8SE-02 
CU-64 Not Detected -------- 7.4SE+Ol 
EU-lS2 Not Detected -------- 4.S8E-Ol 
EU-1S4 Not Detected ... ... ... ... ... ... ... ... 3.21E-Ol 
EU-1SS Not Detected -------- 2.37E-Ol 
FE-59 Not Detected ... ... ... ... ... ... ... ... 1.28E-Ol 
GD-1S3 Not Detected -------- 1.93E-Ol 
HG-203 Not Detected -------- 4.91E-02 
I-131 Not Detected -------- 5.24E-02 
IN-115m Not Detected -------- 9.77 
IR-192 Not Detected -------- 4.68:8-02 
K-40 1.. 77E+01 2.62 6.01E-Ol 
LA-HO Not Detected -------- 1.12E-01 
MN-S4 Not Detected -------- 6.0SE-02 
MN-S6 Not Detected ... ... ... ... ... ... ... ... 1.S4E.:-C2 
MO-99 Not Detected -------- 5.73E-Ol 
NA-22 Not Detected -------- 7.16E-02 
NA-24 Not Detected -------- 2.26E-01 
NB-9S Not Detected -------- 3.53E-Ol 
ND-147 Not Detected -------- 3.66E-Ol 
NI-57 Not Detected -------- 1.46E-01 
BE-7 Not Detected -------- 4.41E-Ol 
RU-103 Not Detected -------- 4.64E-02 
RU-106 Not Detected -------- S.2lE-Ol 
SB-122 Not Detected -------- 9.72E-02 
SB-124 Not Detected -------- 5.82E-02 
SB-125 Not Detected -------- 1.47E-Ol 
SC-46 Not Detected ... ... ... ... ... ... ... ... 9.10E-02 
SR-8S Not Detected -------- 6.63E-02 
TA-182 Not Detected -------- 2.67E-Ol 
TA-183 Not Detected -------- 9.47E-Ol 
TE-132 Not Detected -------- 6.02E-02 
TL-20l Not Detected ... ... ... ... ... ... -- 3.48E-Ol 
V-48 Not Detected - - - - - - - - 7.08E-02 
XE-133 Not Detected -------- 2.97E-Ol 
Y-88 Not Detected -------- S.3SE-02 
ZN-6S Not Detected -------- 1.78E-01 
ZR-9S Not Detected -------- 9.98E-02 



.: l J- '; 
*********************************************************\*;*~c:~********* 
* Sandia National Laboratories ~ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 5:40:08 PM * 

-************************************************************************* 

* Analyzed by: . q/; Reviewed by: q > '1 > * 
******************* **~Ji~********************** ******************* ~ 

'/ . ~ ('/('" * 

Customer S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-002-0-SS-01' 
Lab sample ID 50073702 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

675.000 
8-29-95 
8-30-95 

LAB02 

gram 
11:34:00 AM 
5:07:01 PM 

1800 seconds 
1801 seconds 

Comments: 
**~*************************************************** ******************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- .. - - - - .. .. - -- - -- ----------- .. - -- .. .. .. .. .. - .. - -
U-238 Not Detected -------- 5.58 
TH-234 Not Detected .. ------- 1.41 
U-234 Not Detected -------- 8.97E-01 
RA-226 1.48 1.05 1. 62 
PB-214 5.26E-01 1.15E-01 9.81E-02 
BI-214 4.98E-01 1.10E-01 9.60E-02 
PB-210 Not Detected -------- 1. 52 

TH-232 6.24E-01 2.07E-01 2.31E-01 
RA-228 6.90E-01 4.2SE-01 2.59E-01 
AC-228 Not Detected -------- 3.41E-01 
TH-228 4.S9E-OL 3.56E-01 8.34E-01 
RA-224 7.04E-01 4.71E-01 7.19E-01 
PB-212 6.44E-01 1.06E-01 7.49E-02 
BI-212 6.78E-01 3.59E-01 4.78E-01 
TL-20B S.38E-01 1. 48E- 01 1. 60E- 01 

U-235 Not Detected --- .. ---- 4.1SE-01 
TH-231 Not Detected -------- 9.68E-01 
PA·231 Not Detected -------- 2.44 
AC·227 Not Detected -------- 3.07 
TH-227 Not Detected -------- 6.21E-01 
RA-223 Not Detected -------- 3.27E-01 
RN-219 Not Detected -------- 8.83E-01 
PB-211 Not Detected -------- 1.13 
TL-207 Not Detected -------- 2.48E+01 

AM-241 Not Detected -------- 1. 01 
PU-239 Not Detected -------- 4.69E+02 
NP-237 Not Detected -------- 6.16E-01 
PA-233 Not Detected -------- 1. 09E- 01 
TH-229 Not Detected -------- 5.00E-01 



[Summary Report] - Sample ID: 5007:;702 
~0 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

--.. .. .. .. .. .. .. - ... ... .. ... .. .. .. ... .. .. .. .. .. ----------- .. ... ... .. .. .. .. .. .. .. ... .. .. 
AG-llOm Not Detected -------- 1.25E-Ol 
AR-4l Not Detected -------- 6.01E+03 
BA-l33 Not Detected -- ... ----- 1.01E-Ol 
BA-140 Not Detected -------- 1.99E-Ol 
CD-109 Not Detected -------- 2.10 
CD-llS Not Detected -------- 1.67E-Ol 
CE-139 Not Detected --- ... ---- S.24E-02 
CE-141 Not Detected - ..... _---- 9.S6E-02 
CE-144 Not Detected -------- 4.l4E-Ol 
CO-56 Not Detected -------- 6.l2E-02 
CO-57 Not Detected -------- 5.69E-02 
CO-58 Not Detected -------- 5.41E-02 
CO-60 Not Detected -------- 7.01E-02 
CR-S1 Not Detected ----- ... -- 3.80E-Ol 
CS-134 Not Detected --- .. ---- 8.5SE-02 
CS-137 6.13E-0l 1. OSE-Ol 6.57E-02 
CU-64 Not Detected -------- 6.91E+Ol 
EU-152 Not Detected -------- 4.41E-01 
EU-154 Not Detected --- .. ---- 3.l6E-Ol 
EU-155 Not Detected -------- 2.30E-Ol 
FE-59 Not Detected -------- 1. 28E- 01 
GD-1S3 Not Detected -------- 2.03E-01 
HG-203 Not Detected -------- S.30E-02 
I-l31 Not Detected -- .. ----- 5.93E-02 
IN-115m Not Detected -------- 1.15E+01 
IR-192 Not Detected -------- 4.86E-02 
K-40 1.76E+Ol 2.61 S.S7E-Ol 
LA-l40 Not Detected -------- 1.13E- 01 
MN-S4 Not Detected -------- 6.23E-02 
MN-S6 Not Detected --- .. ---- ~.84E+02 
MO-99 Not Detected --- .. ---- S.97E-01 
NA-22 Not Detected -------- 7.27E-02 
NA-24 Not Detected -------- 2.1SE-01 
NB-95 Not Detected -------- 3.61E-01 
ND-l47 Not Detected -------- 4.04E-Ol 
NI-S7 Not Detected -------- 1.40E-01 
BE-7 Not Detected -------- 4.90E-01 
RU-103 Not Detected -------- S.32E-02 
RU-106 Not Detected -------- S.SOE-Ol 
58-122 Not Detected -------- 9.S6E-02 
5B-124 Not Detected -------- S.20E-02 
58-125 Not Detected --- .. - .. -- 1.61E-01 
5C-46 Not Detected -------- 9.20E-02 
5R-8S Not Detected -------- 6.S3E-02 
TA-182 Not Detected -------- 2.6SE-01 
TA-183 Not Detected -------- 1. 03 
TE-132 Not Detected -------- 6.06E-02 
TL-201 Not Detected .. ... .. ... ... .. ... ... 3.SSE-Ol 
V-48 Not Detected -------- 6.42E-02 
XE-133 Not Detected -------- 3.l<!:E-Ol 
Y-88 Not Detected -------- S.4SE-02 
ZN-65 Not Detected -------- 1. 80E- 01 
ZR-9S Not Detected -------- 1.03E-01 



· (- 17/ ) 
****************************************************** ****~***~~~**T**** 
* Sandia National Laboratories ~ . ./ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 8-30-95 6:19:42 PM * 

~'************************************************************************ 

* Analyzed by: ~ Js )ee. Reviewed by: ruJV1 Cf I ') ( e:z )' : 
*******************~****'~~*********************~J:~~** ************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

') 

S.WRIGHTSON (7585) 
17C-GR-003·0-SS-01 
50073703 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

660.000 
8-29-95 
8·30-95 

LAB 0 2 

gram 
11:36:00 AM 

5:45:20 PM 

1800 seconds 
1801 seconds 

Comments: 
*******************************************************************W*T*** 

Nuclide Activity 
(pCi/gram) 

28 Error MDA 

- - - - - - - - - - - - - - - --- - - - - - - - - -- - - - - - - - - - - - - - - - - - - -
U-238 Not Detected - - - - - - - - 5.76 
TH-234 Not Detected -------- 1. 3S 
U-234 Not Detected -------- 9.1SE·01 
RA·226 9.64E-01 S.79E-01 S.54E-01 
PB-214 6.26E-01 l.2SE-01 9.97E-02 
BI-214 4.97E-01 l.10E- 01 9.71E-02 
PB-210 Not Detected -------- 1.60 

TH-232 5.9SB-Ol 2.39E-Ol 3.08E-01 
RA-228 5.3lE-Ol 2.62E-Ol 2.56E-Ol 
AC-228 6.00E-Ol 1. 86E- 01 2.03E-Ol 
TH-228 Not Detected -------- 1.46 
RA-224 4.66E-Ol 4.24E-01 9.12E-Ol 
PB-212 6.21E-01 1.73E-Ol 7.2SE-02 
BI-2::'2 Not Detected -------- 1. 06 
TL-20S 6.41E-OI l.5IE-Ol 1.32E-01 

U-235 Not Detected -------- 4.23E-01 
TH-231 Not Detected - - - - - ... - - l. 01 
PA-231 Not Detected - - - - - - - - 2.49 
AC-227 Not Detected -------- 2.S7 
TH-227 Not Detected - - - - - - - - 6.l4E-01 
RA-223 Not Detected -------- 3.39E-01 
RN- 219 Not Detected - - - - - - - - S.99E-01 
PB- 211 Not Detected - - - - - - - - l.15 
TL-207 Not Detected - - - - - - - - 2.42E+Ol 

AM-241 Not Detected - - - - - - - - 9.5SE-01 
PU-239 Not Detected - - - - - - - - 4.83E+02 
NP-237 Not Detected -- - - - - - - 6.24E-01 
PA-233 Not Detected - - - - - - - - 1. 06E- 01 
TH-229 Not Detected -------- 5.26E-01 



/ , , , 

[Summary Report] - Sample ID: 50073703 
( l?C ."----

Nuclide Activity 2S Error MDA 
(pCi/grarn) -- ... -- ... ... ... ... ... ------------- ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-ll0m Not Detected -------- 7.43E-02 
AR-41 Not Detected -------- 7.00E+03 
BA-133 Not Detected -------- 1. OSE- 01 
BA-140 Not Detected -------- 1.91E- 01 
CD-109 Not Detected. -------- 2.13 
CD-llS Not Detected ... ... ... ... ... ... ... ... 1. 69E- 01 
CE-139 Not Detected -------- 5.24E-02 
CE-141 Not Detected -------- 9.58E-02 
CE-144 Not Detected ---_ ... _-- 4.18E-01 
CO-56 Not Detected -------- 6.4SE-02 
CO-57 Not Detected -------- 5.73E-02 
CO-58 Not Detected -------- 6.0SE-02 
CO-60 Not Detected -------- 6.42E-02 
CR-51 Not Detected -------- 4.12E-01 
CS-134 Not Detected -------- 9.07E-02 
CS -137 1.33E-01 4.04E-02 4.31E-02 
CU-64 Not Detected -------- 7.0SE+01 
EU-1S2 Not Detected ... ... ... ... ... ... ... ... 4.S8E-01 
EU-1S4 Not Detected ... ... ... ... ... ... ... ... 3.27E-01 
EU-1SS Not Detected ... ... ... ... ... ... ... ... 2.49E-01 
FE-59 Not Detected ... ... ... ... ... ... ... ... 1. 27E- 01 
GD-1S3 Not Detected -------- 2.0SE-01 
HG-203 Not Detected -------- 4.97E-02 
I-131 Not Detected -------- S.62E-02 
IN-115m Not Detected -------- 1. 26E+01 
IR-192 Not Detected -------- 4.83E-02 
K-40 1.79E+Ol 2.67 6.l0E-01 
LA-140 Not Detected -------- 1.l4E- 01 
MN-S4 Not Detected ... ... ... ... ... ... ... ... 6.56E-02 
MN-S6 Not Detected -------- 2.28E+02 
MO-99 Not Detected -------- 6.2DE-Ol 
NA-22 Not Detected -------- 7.82E-02 
NA-24 Not Detected -------- 2.62E-01 
NB-9S Not Detected -------- 3.61E-01 
ND-147 Not Detected ... ... ... ... ... ... ... ... 3.76E-01 
NI-S7 Not Detected ... ... ... ... ... ... ... ... 1.48E-01 
BE-7 Not Detected ... ... ... ... ... ... ... ... 4.48E-01 
RU-103 Not Detected ... ... ... ... ... ... ... ... S.12E-02 
RU-106 Not Detected -------- S.29E-Ol 
SB-122 Not Detected -------- 1. 01E- 01 
SB-124 Not Detected -------- 5.63E-02 
SB-125 Not Detected -------- 1. 48E-01 
SC-46 Not Detected -------- 9.61E-02 
SR-85 Not Detected -------- 6.57E-02 
TA-182 Not Detected -------- 2.8SE-Dl 
TA-183 Not Detected -------- 9.86E-01 
TE-132 Not Detected -------- 6.3SE-02 
TL-20l Not Detected -------- 3.40E-Ol 
V-48 Not Detected -------- 6.94E-02 
XE-133 Not Detected -------- 3.09E-Ol 
Y-88 Not Detected -------- 4.8IE-02 
ZN-6S Not Detected -------- 1.86E-Ol 
ZR-95 Not Detected -------- 1.lOE-Ol 



.1 l~c 
********************************************************** ** /********** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 7:00:43 PM * 

-.~************************************************************************ 

* Analyzed by: C, '{IS/tiS Reviewed by: A~/)/1 q/5 (t7) : 
********************~*************************;~~~~**************** 
Customer 
Customer Sample 1D 
Lab Sample 1D 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WR1GHTSON (7585) 
17C-GR-004-0-SS-01 . 
50073704 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

625.000 
8-29-95 
8-30-95 

LAB 02 

gram 
11:54:00 AM 

6:26:20 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... ... ... ... ... ... ... ... ... ----- ... _------ ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ~ 

U-238 Not Detected -------- 5.49 
TH-234 Not Detected -------- 1. 49 
U-234 Not Detected -------- 9.79E-01 
RA-226 6.70E-01 7.97E-01 1.28 
PB-214 6.37E-01 1.35E-01 1. 14E- 01 
B1-214 5.18E-Ol 1.25E-01 1.29E-01 
PB-210 Not Detected --_ ... ---- 1. 59 

TH-232 7_05E-01 2.73E-01 3.51E-01 
RA-228 6.74E-01 2.85E-01 2.35E-01 
AC-228 7.26E-01 1.99E-01 1.88E-01 
TH-228 7.10E-01 4.05E-01 9.17E-01 
RA-224 4 .48E- 01 4.20E-01 8.88E-01 
PB-212 5.94E-01 1.62E-01 7.52E-02 
BI-212 5.45E-01 4.43E-01 6.72E-01 
TL-208 5.75E-01 l. 46E- 01 1.39E-01 

U-235 Not Detected -------- 4.27E-01 
TH-231 Not Detected -------- 9.44E-01 
PA-231 Not Detected -------- 2.59 
AC-227 Not Detected -------- 3.02 
TH-227 Not Detected -------- 6.27E-01 
RA-223 Not Detected ... ... ... ... ... ... ... ... 3.22E-01 
RN-219 Not Detected -------- 8.82E-01 
PB- 211 Not Detected -------- 1.22 
TL-207 Not Detected -------- 2.49E+01 

AM-241 Not Detected ... ... ... ... ... ... ... ... 9.67E-01 
PU-239 Not Detected ... ... ... ... ... ... ... ... 5.15E+02 
NP-237 Not Detected -------- 6.33E-01 
PA-233 Not Detected -------- 9.87E-02 
TH-229 Not Detected -------- 5.54E-01 



-:--.. , 
[Summary Report] - Sample ID: 50073704 ( r? c 

Nuclide Activity 2S Error MDA ~ 
(pCi/gram) 

... ... ... ... ... ... ... ... ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-llOm Not Detected -------- 1.0SE-Ol 
AR-4l Not Detected -------- S.29E+03 
BA-133 Not Detected -------- 1.09E-Ol 
BA-140 Not Detected -------- 2.20E-Ol 
CD-109 Not Detected· -------- 2.23 
CD-1l5 Not Detected -------- 1. 7lE-Ol 
CE-139 Not Detected -------- 5.l4E-02 
CE-14l Not Detected -------- 9.S7E-02 
CE-144 Not Detected -------- 4.34E-Ol 
CO-56 Not Detected ... ... ... ... ... ... ... ... 6.24E-02 
CO-57 Not Detected -------- 6.03E-02 
CO-SS Not Detected -------- 6.30E-02 
CO-60 Not Detected -------- 7.S7E-02 
CR-Sl Not Detected -------- 4.1SE-Ol 
CS-134 Not Detected -------- 9.l4E-02 
CS-137 4.01E-Ol 7.97E-02 6.1SE-02 
CU-64 Not Detected ... ... ... ... ... ... ... ... 7.3SE+Ol 
EU-1S2 Not Detected -------- 4.3SE-Ol 
EU-1S4 Not Detected -------- 3.32E-Ol 
EU-1SS Not Detected -------- 2.63E-Ol 
FE-59 Not Detected -------- 1.36E-Ol 
GD-1S3 Not Detected ... ... ... ... ... ... ... ... 2.l6E-Ol 
HG-203 Not Detected -------- S.20E-02 
I-13l Not Detected -------- S.SlE-02 
IN-115m Not Detected -------- 1. 3SE+Ol 
IR-192 Not Detected -------- 4.S3E-02 
K-40 1.79E+Ol 2.70 6.74E-Ol 
LA-l40 Not Detected ... ... ... ... ... ... ... ... 1. 04E-Ol 
MN-S4 Not Detected -------- 6.33E-02 
MN-56 Not Detected -------- 2.44E+02 
MO-99 Not Detected -------- oS.14E-Ol 
NA-22 Not Detected -------- S.61E-02 
NA-24 Not Detected -------- 2.63E-Ol 
NB-95 Not Detected -------- 3.69E-Ol 
ND-147 Not Detected -------- 3.99E-Ol 
NI-57 Not Detected -------- 1.62F-Ol 
BE-7 Not Detected -------- 4.99£-01 
RU-103 Not Detected -------- S.SOE-02 
RU-106 Not Detected ... ... ... ... ... ... ... ... S.S2E-Ol 
SB-122 Not Detected ... ... ... ... ... ... ... ... 1.07E-Ol 
SB-124 Not Detected -------- S.92E-02 
SB-12S Not Detected -------- 1.60E-01 
SC-46 Not Detected -------- 9.7SE-02 
SR-SS Not Detected -------- 6.S6E-02 
TA-1S2 Not Detected ... ... ... ... ... ... ... ... 2.92E-Ol 
TA-183 Not Detected ... ... ... ... ... ... ... ... 9.97E-01 
TE-132 Not Detected ... ... ... ... ... ... ... ... 6.89E-02 
TL-201 Not Detected -------- 3.79E-01 
V-48 Not Detected -------- 7.07E-02 
XE-133 Not Detected -------- 3.23E-01 
Y-88 Not Detected -------- 4.27E-02 
ZN-6S Not Detected ... ... ... ... ... ... ... ... 1. 97E- 01 
ZR-9S Not Detected ... ... ... ... ... ... ... ... 1.1lE-Ol 



./ I h c" 
**********************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 7:42:25 PM * 
**************:f'************************************** ***************** 

* Analyzed by: %{,<. Reviewed by: ~11/l ql'S /a,), : 
**************** **~*~***********************;V;~*~~**************** 
Customer i : S. WRIGHTSON (7585) 
Customer Sample ID 17C-GR-005-0-SS-01-
Lab Sample 1D 50073705 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

744.000 
8-29-95 
8-30-95 

LAB02 

gram 
11:40:00 AM 

7:07:58 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 28 Error MDA 
(pCi/gram) 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... - - ... ... - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Detected ... ... ... ... ... ... ... ... 5.24 
TH-234 Not Detected -------- 1.27 
U-234 Not Detected -------- 9.01E-01 
RA-226 8.9lE-Ol 6.74E-Ol 1.04 
PB-214 5.24E-01 1.12E-01 9.43E-02 
BI-2l4 4.9lE-01 l.02E-01 8.llE-02 
PB-210 Not Detected -------- 1.28 

TH-232 4.60E-01 2.05E-01 2.75E-01 
RA-228 5.3lE-01 2.35E-01 3.10E-01 
AC-22B 6.8lE-Ol 1. BOE- 01 1.67E-01 
TH-228 Not Detected -------- 1.41 
RA-224 Not Detected ... ... ... ... ... ... ... ... 1. 63 
PB-212 6.B3E-Ol 1.42E-Ol 6.26E-02 
BI-212 1.27 4.70E-01 5.64E-01 
TL-208 5.66E-Ol 1. 39E- 01 1. 34E- 01 

U-235 Not Detected -------- 3.85E-Ol 
TH-231 Not Detected ... ... ... ... ... ... ... ... 9.07E-Ol 
PA-231 Not Detected -------- 2.21 
AC-227 Not Detected -------- 2.78 
TH-227 Not Detected ... ... ... ... ... ... ... ... 5.B8E-01 
RA-223 Not Detected -------- 3.14E-Ol 
RN-219 Not Detected -------- 7.S4E-Ol 
PB-211 Not Detected -------- 1. 02 
TL-207 Not Detected ... ... ... ... ... ... ... ... 2.32E+Ol 

AM-241 Not Detected ... ... ... ... ... ... ... ... 8.7lE-01 
PU-239 Not Detected ... ... ... ... ... ... ... ... 4.SBE+02 
NP-237 Not Detected -------- 5.79E-Ol 
PA-233 Not Detected ... ... ... ... ... ... ... ... 9.24E-02 
TH-229 Not Detected ... ... ... ... ... ... ... - 4.66E-Ol 



[Summary Report] - Sample ID: 50073705 

Nuclide 

AG-IIOm 
AR-41 
BA-133 
BA-140 
CD-I09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR.-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-IS4 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IN-115m 
IR-192 
K-40 
LA-HO 
MN-S4 
MN-56 
MO-99 
NA-22 
NA-24 
NB-95 
ND-14? 
NI-57 
BE-? 
RU-I03 
RU-I06 
5::1-122 
SB-124 
SB-125 
5C-46 
SR-8S 
TA-182 
TA-183 
TE-132 
TL-201 
V-48 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.80E+OI 
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 

25 Error 

2.65 

MDA 

5.04E-02 
1.14E+04 
9.66E-02 
1. 83E-OI 
1.97 
1.52E-OI 
4.70E-02 
8.91E-02 
3.96E-OI 
5.99E-02 
S.28E-02 
4.80E-02 
6.66E-02 
3.7SE-Ol 
8.14E-02 
6.03E-02 
7.S8E+Ol 
4.26E-OI 
3.28E-OI 
2.24E-OI 
1.24E-OI 
1. 82E-OI 
4.82E-02 
4.98E-02 
1.37E+OI 
4.5SE-02 
S.72E-OI 
9.19E-02 
S.91E-02 
3.0IE+02 
6.09E-Ol 
7.82E-02 
2.54E-OI 
3.50E-OI 
3.44E-OI 
1. 56E-OI 
4.01E-OI 
4.79E-02 
4.67E-OI 
9.51E-02 
S.40E-02 
1.37E-Ol 
8.80E-02 
S.90E-02 
2.59E-OI 
9.03E-Ol 
5.82E-02 
3.34E-Ol 
6.44E-02 
3.00E-Ol 
4.84E-02 
lo68E-Ol 
loOIE-Ol 



· . / ['JC' 
**************** ********************************* ** *********~ * I *:*~ .. *.{** * 
* Sandia National Laboratories .~ * 
* Radiation Protection Sample Diagnostics Program [BB1 Laboratory] * 
* 8-30-95 8:23:34 PM * 
*** .... * .............. * .. ** .......................... *** ........................ * .. * .................................... ******* 

: Analyzed by: ~-, 'ish" Reviewed by: ATMIl.ll crj f /'7 ( : 
*** ...... *** ........ * .... ***~** .. * .. ~* ...... **** .. ************;~*\f*:~ **************** 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

Comments: 

-) 

'.ji S.WRIGHTSON (7585) 
17C-GR-006-0-SS-01 
50073706 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

771. 000 
8-29-95 
8-30-95 

LAB 0 2 

gram 
11:51:00 AM 

7:49:19 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

- - - - - -- - - - - - - - - - - - - ~ - - - - - - - - - - - -- - - - - - - - - - - - - - -
U-238 Not Detected -------- 5.42 
TH-234 Not Detected -------- 1.28 
U-234 Not Detected -------- 9.08E-Ol 
RA-226 Not Detected -------- 1. 24 
PB-214 5.91E-01 1.20E-01 9.40E-02 
BI-214 5.25E-01 1.10E-01 9.43E-02 
PE-210 Not Detected -------- 1.27 

TH-232 S.43E-01 2.03E-01 2.53E-01 
RA-228 7.11E-01 2.60E-01 2.1SE-01 
AC-228 7.32E-01 1.92E-01 1.8SE-Ol 
TH-228 6.36B-0J. 3.40E-Ol 7.42E-Ol 
RA-224 7.33E-01 4.13E-01 6.78E-01 
PB-212 6.83E-01 l. SSE-01 S.84E-02 
BI-212 9.14E-01 4.80E-01 6.7SE-01 
TL-208 7.0BE-01 l.S9E-01 1. 42E- 01 

U-235 Not Detected -------- 4.03E-01 
TH-231 Not Detected -------- 9.2SE-01 
PA-23l Not Detected -------- 2.29 
AC-227 Not Detected -------- 2.86 
TH-227 Not Detected -------- S.83E-Ol 
RA-223 Not Detected - - - - - ... - ... 3.19E-01 
RN-219 Not Detected ... ... ... - ... ... ... ... 7.32E-01 
PE-211 Not Detected -------- 1. 03 
TL-207 Not Detected -------- 2.13E+01 

AM-241 Not Detected ... ... .. ... ... ... - ... 8.86E-Ol 
PU-239 Not Detected -------- 4.43E+02 
NP-237 Not Detected .. ... .. ... .. - .. ... S.9SE-01 
PA-233 Not Detected ... .. ... ... ... ... ... ... 9.3SE-02 
TH-229 Not Detected ... ... ... ... .. - - ... 4.64E-Ol 



/-~ 

[Summary Report] - Sample 1D: 50073706 / I~ ( \ 
Nuclide Activity 2S Error MDA ~/ 

(pCi/gram) 
---------- -- -- - - - - - -- -- ----------- -------------

AG-IIOm Not Detected -------- 4.9SE-02 
AR-41 Not Detected -------- 1.47E+04 
BA-133 Not Detected -------- 9.70E-02 
BA-140 Not Detected -------- 1.91E-01 
CD-I09 Not Detected -------- 2.04 
CD-1l5 Not Detected -------- 1.54E-01 
CE-139 Not Detected -------- 4.93E-02 
CE-141 Not Detected -------- 9.2SE-02 
CE-144 Not Detected -------- 3.B2E-01 
CO-56 Not Detected -------- 6.0SE-02 
CO-57 Not Detected ... ... ... ... ... ... ... ... S.44E-02 
CO-58 Not Detected -------- 5.21E-02 
CO-60 Not Detected -------- S.S7E-02 
CR-S1 Not Detected -------- 3.77E-01 
CS-134 Not Detected -------- 8.1SE-02 
CS-137 Not Detected -------- 6.00E-02 
CU-64 Not Detected -------- 7.2SE+01 
EU-1S2 Not Detected -------- 4.29E-01 
EU-154 Not Detected -------- 3.22E-01 
EU-1SS Not Detected -------- 2.43E-Ol 
FE-59 Not Detected -------- 1.1SE-Ol 
GD·1S3 Not Detected -------- 1.85E-Ol 
HG-203 Not Detected -------- 5.11E-02 
1-131 Not Detected -------- 4.85E-02 
IN-115m Not Detected -------- 1.49E+Ol 
1R-192 Not Detected -------- 4.24E-02 
K-40 1. 66E+Ol 2.44 4.06E-Ol 
LA-140 Not Detected -------- 9.71E-02 
MN-S4 Not Detected -------- 5.94E-02 
MN-56 Not Detected ... ... ... ... ... ... ... ... 3.50E+02 
MO-99 Not Detected -------- 5.89E-Ol 
NA-22 Not Detected -------- 8.28E-02 
NA-24 Not Detected ... ... -- ... ... ... ... 2.40E-Ol 
NB-95 Not Detected -------- 3.49E-Ol 
ND-147 Not Detected ... ... ... ... ... ... ... ... 3.44E-Ol 
N1-57 Not Detected ... ... ... - ... ... ... ... 1.49E-Ol 
BE-7 Not Detected ... ... ... ... ... ... ... ... 3.93E-Ol 
RU-I03 Not Detected -------- 4.37E-02 
RU-I06 Not Detected -------- 4.68E-01 
SB-122 Not Detected -------- 9.65E-02 
SB-124 Not Detected -------- 5.06E-02 
5B-125 Not Detected -------- 1.43E-Ol 
SC-46 Not Detected -------- 8.95E-02 
SR-85 Not Detected -------- 6.02E-02 
TA-182 Not Detected -------- 2.6SE-Ol 
TA-183 Not Detected -------- 9.21E-Ol 
TE-132 Not Detected -------- 6.00E-02 
TL-201 Not Detected -------- 3.30E-Ol 
V-48 Not Detected -------- 6.17E-02 
XE-133 Not Detected -------- 3.10E-Ol 
Y-88 Not Detected -------- 4.S7E-02 
ZN-65 Not Detected -------- 1. 76E- 01 
ZR-95 Not Detected -------- 9.86E-02 



- ----. ,I (-:l C-\ 
************************************************************~*~***~*~*** 
* Sandia National Laboratories .~. * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 9:04:32 PM * 
t************************************************************************ 

: Analyzed by: S~lLL L%;. s Reviewed by: 11UlM qIS/<!f) : 
********************~~*****T1*******************~V~;;; ***************** 
Customer :VS.WRIGHTSON (7585) 
Customer Sample ID l7C-GR-007-0-SS-0l 
Lab Sample ID 50073707 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

705.000 
8-29-95 
8-30-95 

LAB 0 2 

gram 
12:09:00 PM 

8:30:23 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi / gram) 

28 Error MDA 

- - - - -- - - - - ------------- - - - - - - -- - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 5.68 
TH-234 Not Detected --.----- 1.27 
U-234 Not Detected -------- 9.74E-Ol 
RA-226 9.SSE-Ol 7.02E-Ol 1. 08 
PB-214 5.SSE-Ol 1. 20E- 01 1.0SE-Ol 
BI-214 4.77E-Ol 1.OlE-Ol 7.79E-02 
PB-2l0 Not Detected - - - - - - - - 1. 59 

TH-232 S.17E-Ol 2.06E-Ol 2.62E-Ol 
RA-228 4.78E-Ol 2.30E-Ol 3.l1E-Ol 
AC-228 6.26E-Ol 1.74E-Ol 1. 67E-Ol 
TH-228 Not Detected -------- 1..40 
RA-224 Not Detected -------- 1. 69 
PB-212 5.88E-Ol 1.29E-Ol 6.64E-02 
BI-212 4.34E-Ol 3.61E-Ol 5.49E-Ol 
TL-208 4.14E-Ol 1.31E-Ol 1.54E-Ol 

U-23S Not Detected -------- 3.98E-Ol 
TH-231 Not Detected - - - - - - - - 9.49E-Ol 
PA-231 Not Detected - - - - - - - - 2.38 
AC-227 Not Detected - - - - - - - - 2.84 
TH-227 Not Detected - - - - - - - - S.73E-Ol 
RA-223 Not Detected -------- 3.32E-Ol 
RN-219 Not Detected - - - - - - - - 7.96E-Ol 
PB-211 Not Detected - - - - - - - - 1. 03 
TL-207 Not Detected - - - - - - - - 2.35E+Ol 

AM-24l Not Detected -------- 8.73E-Ol 
PU-239 Not Detected -------- 4.47E+02 
NP-237 Not Detected -------- 5.90E-Ol 
PA-233 Not Detected -.------ 9.96E-02 
TH-229 Not Detected -.------ 4.82E-Ol 



,/~ 
( ,..-, - \ 

[Summary Report] - Sample ID: 50073707 ~. 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
- - .. .. .. .. .. .. .. ... ------------- .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

AG-llOm Not Detected -------- 8.99E-02 
AR-41 Not Detected -------- l.76E+04 
BA-133 Not Detected -------- 9.S8E-02 
BA-HO Not Detected -------- 1.93E-Ol 
CD-109 Not Detected· -------- 1.95 
CD-l1S Not Detected -------- 1.59E-Ol 
CE-139 Not Detected -------- 4.6SE-02 
CE-141 Not Detected -------- 9.2SE-02 
CE-144 Not Detected -------- 4.02E-01 
CO-56 Not Detected -------- 6.2SE-02 
CO-57 Not Detected -------- S.37E-02 
CO-58 Not Detected -------- S.S9E-02 
CO-60 Not Detected -------- 6.32E-02 
CR-51 Not Detected .. .. .. .. .. .. .. .. 3.81E-01 
CS -l34 Not Detected -------- 8.23E-02 
CS-137 2.63E-Ol S.70E-02 4.69E-02 
CU-64 Not Detected -------- 7.57E+01 
EU-1S2 Not Detected ---_ ... _-- 4.37E-Ol 
EU-IS4: Not Detected ... ... ... .. ... ... .. .. 3.07E-01 
EU-155 Not Detected .. ... .. .. .. .. .. .. 2.35E-Ol 
FE-59 Not Detected ... .. .. .. .. ... ... .. 1. 27E- 01 
GD-153 Not Detected ... .. ... .. .. ... .. ... 1. 85E- 01 
HG-203 Not Detected -------- 4.87E-02 
I-l31 Not Detected ... ... .. .. ... ... .. .. S.4SE-02 
IN-115m Not Detected ... .. .. .. ... .. .. .. 1.62E+01 
IR-192 Not Detected -------- 4.85E-02 
K-40 1.68E+01 2.51 5.50E-Ol 
LA-l40 Not Detected -------- 1.12E-Ol 
MN-54 Not Detected -------- S.66E-02 
MN-56 Not Detected -------- 3.98E+02 
MO-99 Not Detected .. .. .. .. .. .. .. .. 6.46E-Ol 
NA-22 Not Detected -------- 8.04E-02 
NA-24 Not Detected -------- 2.79E-01 
NB-95 Not Detected -------- 3.42E-Ol 
ND-147 Not Detected -------- 3.70E-01 
NI-57 Not Detected -------- 1.48E-Ol 
BE-7 Not Detected -------- 4.32E-01 
RU-103 Not Detected -------- 4.87E-02 
RU-106 Not Detected -------- 4.97E-Ol 
8B-122 Not Detected .. .. .. .. .. .. ... .. 9.81E-02 
SB-124 Not Detected ------_ ... S.18E-02 
88-125 Not Detected -------- 1.47E- 01 
8C-46 Not Detected -------- 8.98E-02 
SR-85 Not Detected -------- S.95E-02 
TA-182 Not Detected -------- 2.60E-01 
TA-183 Not Detected .. - - - - - .. - 9.10E-Ol 
TE-132 Not Detected .. - .. - - - .. - 6 .HE- 02 
TL-201 Not Detected .. - .. .. - - .. - 3.24E-Ol 
V-48 Not Detected .. .. .. .. .. - .. .. 6.68E-02 
XE-133 Not Detected .. .. .. - .. .. .. - 3.02E-Ol 
Y-88 Not Detected .. .. .. .. .. .. .. .. 4.37E-02 
ZN-65 Not Detected .. .. .. - .. .. .. .. 1.79E-Ol 
ZR-95 Not Detected .. .. .. .. .. .. .. - 1.02E-Ol 



/ " -. J-' C '. 
***********************************************************\*i/*Z:***~~~** 
* Sandia National Laboratories '--------, * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 9:43:39 PM * 

-.************************************************************************ 

; lIn,l yzed by, to f" "Is Iq S Reviewed by, fI 11M C, I)" &t )~ : 
****************** ****'~**********************;YZU~~~**************** 
Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-OD8-0-SS-01 
Lab Sample ID 50073708 

Sample Description 
Sample Type 
Sample Geometry 
sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

710.000 
8-29-95 
8-30-95 

LAB 0 2 

gram 
11:49:00 AM 

9:11:18 PM 

1800 seconds 
1801 seconds 

Corrunents: 
************************************************************************* 

Nuclide Ac::ivi:::y 
(pCi/gram) 

2S Error MDA 

- .. .. ~ .. .. .. .. .. - - -.. - .. - .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. -
U-238 Not Detected .. .. .. .. .. .. .. - 5.30 
TH-234 Not Detected .. .. .. .. .. .. .. - 1.18 
U-234 Not Detected .. .. .. .. .. .. .. - 8.49E-01 
RA-226 1.12 6.1BE-01 9.01E-Ol 
PB-214 4.92E-01 1.16E-01 1.1SE-01 
BI-214 4.B7E-01 l.06E-01 9.29E-02 
i?B-210 8.40E-Ol 5.01E-Ol S.13E-01 

TH-232 4.21E-01 2.19E-Ol 3 .1lE- 01 
RA-228 5.03E-01 2.61E-01 3.67E-Ol 
AC-228 Not Detected .. .. .. .. .. .. .. - 3.16E-01 
TH-228 Not Detected -------- 1.40 
RA-224 Not Detected -------- 1. 70 
P3-212 S.77E-01 1.2SE-U1 S.76E-02 
B1-212 Not Detected .. .. .. - .. .. .. - 9.25E-01 
TL-208 5.94E-01 1.44E-01 1.34E-01 

U-235 Not Detected .. .. .. .. .. .. .. - 3.68E-01 
TH-231 Not Detected .. .. .. .. .. .. .. - 8.81E-Ol 
PA- 231 Not Detected -------- 2.08 
AC-227 Not Detected .. .. .. .. .. .. .. - 2.82 
TH-227 Not Detected -------- 5.42E-01 
RA-223 Not Detected -------- 3.03E-01 
RN-219 Not Detected .. .. .. .. .. .. .. - 7.37E-Ol 
PB-21l Not Detected .. .. .. .. .. .. .. - 9.72E-01 
TL-207 Not Detected .. .. .. .. .. .. .. - 2.17E+01 

~-241 Not Detected -------- 8.48E-01 
PU-239 Not Detected -------- 4.46E+02 
NP-237 Not Detected -------- S.67E-01 
PA-233 Not: Detected .. .. .. .. .. .. .. - 8.90E-02 
TH-229 Not Detected -----_.- 4.67E-Ol 



[Summary Report) - Sample ID: 5007370B @ 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

AG-110m Not Detected -.------ 6.50E-02 
AR-41 Not Detected -------- 2.30E+04 
BA-133 Not Detected .. .. -.. .. .. .. .. 9.40E-02 
BA-140 Not Detected -------- 1.74E-01 
CD-109 Not Detected. -------- 1.92 
CD-1l5 Not Detected -------- 1.54E-01 
CE-139 Not Detected -------- 4.76E-02 
CE-141 Not Detected -------- B.70E-02 
CE-144 Not Detected -------- 3.B7E-01 
CO-56 Not Detected -------- 5.61E-02 
CO-57 Not Detected -------- 5.12E-02 
CO-58 Not Detected -------- 5.26E-02 
CO-60 Not Detected -------- 6.3BE-02 
CR-51 Not Detected -------- 3.BOE-01 
CS-134 Not Detected -------- B.16E-02 
CS-137 1.02E-01 3.38E-02 3.74E-02 
CU-64 Not Detected -------- 7.S9E+01 
EU-152 Not Detected .. .. .. .. .. .. .. - 3.76E-01 
EU-154 Not Detected .. .. .. .. .. .. .. - 2.98E-01 
EU-155 Not Detected .. .. .. .. .. .. .. - 2.2BE-Ol 
FE-59 Not Detected .. .. - .. .. .. .. - 1.25E-01 
GD-153 Not Detected -------- 1.79E-Ol 
HG-203 Not Detected .. .. .. .. .. .. .. - 4.49E-02 
1-131 Not Detected .. .. .. .. .. .. .. - S.01E-02 
IN-115m Not Detected .. .. .. .. .. .. .. - 1. B2E+01 
IR-192 Not Detected -------- 4.39E-02 
K-40 1.34E+01 2.06 S.34E-01 
LA-140 Not Detected .. .. .. .. .. .. .. .. 1.17E-Ol 
MN-S4 Not Detected .. .. .. .. .. .. .. - 5.33E-02 
MN-56 Not Detected -------- 4.70E+02 
MO-99 Not Detected .. .. - .. .. .. .. - 5.65E-01 
NA-22 Not Detected .. .. ... .. .. .. .. - 6.91E-02 
NA-24 Not Detected .. .. .. .. .. .. .. .. 2.67E-01 
NB-95 Not Detected .. .. .. .. .. .. .. .. 3.29E-01 
ND-147 Not Detected .. .. .. .. .. .. .. .. 3.22E-01 
NI-57 Not Detected .. .. .. .. .. .. .. .. 1. 56E-01 
BE-7 Not Detected -------- 4.03E-01 
RU-I03 Not Detected .. .. .. .. .. .. .. .. 4.B3E-02 
RU-I06 Not Detected .. .. .. .. .. .. .. .. 4.70E-Ol 
SB-122 Not Detected .. .. .. .. .. .. .. .. 8.86E-02 
SB-124 Not Detected .. .. ... .. .. .. .. .. 4.91E-02 
SB-125 Not Detected .. .. .. .. .. .. .. .. 1. 34E- 01 
SC'46 Not Detected .. .. .. .. .. .. .. .. 7.64E-02 
SR-85 Not Detected .. .. .. .. .. .. .. .. 6.06E-02 
TA-182 Not Detected .. .. .. .. .. .. .. .. 2.28E-01 
TA-183 Not Detected -------- 8.88E-Ol 
TE-132 Not Detected .. .. .. .. .. .. .. .. 6.09E-02 
TL-201 Not Detected -------- 3.29E-Ol 
V-48 Not Detected .. .. ... .. .. .. .. .. S.86E-02 
XE-133 Not Detected -------- 2.94E-01 
Y-88 Not Detected .. .. .. .. .. .. .. .. 4.34E-02 
ZN-65 Not Detected .. .. .. .. .. .. - - 1.51E-01 
ZR-95 Not Detected - - ... - - - - - 9.33E-02 



-=---~ 

-17-( '\ 
******************************************************* * *~************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 10:20:35 PM * 
~************************************************************************ 

* Analyzed by: '--W !SJq5 Reviewed by: q ) (~) * k .. - 91 ~ It"! /' * 

*******************~**************************** ******************** -;'\ 

Customer 
Customer Sample ID 
Lab Sample :D 
Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

I 

• S.WRIGHTSON (7585) 
17C-GR-009-0-SS-01 
50073709 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

675.000 
8-29-95 
8-30-95 

LAB 0 2 

gram 
12:07:00 PM 
9:48:16 PM 

1800 seconds 
1801 seconds 

Comments: 
**********************************************************************YT* 

Nu::lic= Activity 
(pCi/gram) 

23 Error MDA 

- - ... - .. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------------
U-238 Not Detected - - - - - - - - 5.15 
TH-234 Not Detected -------- 1.21 
U-234 Not Detected -------- 8.74E-0:!-
RA-226 Not Detected -------- 1.22 
PB-214 5.14E-01 1.r7E-01 1. 09E- 01 
BI-214 3.81E-01 1.01E-01 1. 08E-01 
PB-210 Not Detected -------- 1.50 

TH-232 5.71E-Ol 2.22E-01 2.80E-01 
RA-228 5.17E-01 4.60E-01 2.45E-01 
AC-228 NOt: Detected - -- - - - - ... 3.06E-01 
TH-228 Not Detected -------- 1.35 
RA-224 7.29E-01 5.87E-01 5.99E-01 
PB-212 4.97E-01 1.14E-01 6.15E-02 
BI-212 6.04E-01 3.85E-01 5.51E-01 
TL-208 4.12E-01 1.20E-01 1.27E-01 

U-235 Not Detected -------- 3.63E-01 
TH-231 Not Detected - - - - - - - - 8.36E-01 
PA-231 Not Detected -------- 2.08 
AC-227 Not Detected - - - - - - - - 2.82 
TH-227 Not Detected -------- 5.40E-01 
RA-223 Not Detected - - - - - - ... - 2.95E-01 
RN-219 Not Detected -------- 7.34E-01 
PB-211 Not Detected - ... - - - ... ... ... 9.96E-01 
TL-207 Not Detected - - - - - ... - ... 2.33E+01 

AM-241 Not Detected -------- 8.47E-Ol 
PU·239 Not Detected -------- 4.43E+02 
NP-237 Not Detected -------- 5.S4E-01 
PA-233 Not Detected -------- 9.31E-02 
TH-229 Not Detected ... ... ... ... ... ... ... ... 4.34E-01 



[Summary Report] - Sample ID: 50073709 
~' 

Nuclide Activity 2S Error MDA 
(pCi/gram) --.. - ... ... ... ... ... ... - - ... ... ... ... ... ... ~ ... ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-II0m Not Detected _ ..... ----- 6.79E-02 
AR-41 Not Detected -- .. ----- 2.30E+04 
BA-133 Not Detected -------- 9.06E-02 
BA-140 Not Detected -------- 1. 83E-01 
CD-109 Not Detected· -------- 1.87 
CD-1l5 Not Detected -------- 1.60E-01 
CB-139 Not Detected -------- 4.68E-02 
CB-141 Not Detected -------- S.43E-02 
CE-144 Not Detected -------- 3.83E-Ol 
CO-56 Not Detected -------- 5.64E-02 
CO-57 Not Detected -------- 5.1SE-02 
CO-58 Not Detected -------- S.llE-02 
CO-60 Not Detected -------- 6.2SE-02 
CR-51 Not Detected -------- 3.70E-Ol 
CS-134 Not Detected -------- 8.1SE-02 
CS-137 1.12E-01 4.0SE-02 5.02E-02 
CD-64 Not Detected -------- 7.62E+Ol 
EU-152 Not Detected -------- 4.10E-Ol 
EU-154 Not Detected -------- 3.10E-Ol 
EU-15S Not Detected ... ... ... .. .. ... ... ... 2.28B-Ol 
FE-59 Not Detected -------- 1.14E-Ol 
GD-153 Not Detected -------- 1.78E-01 
HG-203 Not Detected -------- 4.44E-02 
I-131 Not Detected -------- 3.28E-02 
IN-115m Not Detected -------- 1. 97E+Ol 
IR-192 Not Detected -------- 4.39E-02 
K-40 1.35E+01 2.08 5.65E-Ol 
LA-HO Not Detected -------- 1.07E-01 
MN-54 Not Detected -------- S.43E-02 
MN-36 Not Detected -------- 5.14E+02 
MO-99 Not Detected -------- 6.06E-01 
NJ._- 22 Not Detected -------- 6.91E-02 
NA-24 Not Detected .. ... ... ... ... ... .. .. 2.50E-Ol 
NB-95 Not Detected ... ... ... ... .. .. ... ... 3.2SE-Ol 
ND-147 Not Detected ... ... ... .. .. ... ... ... 3.43E-01 
NI-57 Not Detected ... ... ... ... ... ... ... ... 1.38E-01 
BE-7 Not Detected ... ... ... .. .. ... .. ... 4.08E-01 
RU-I03 Not Detected .. .. .. .. ... ... ... ... 4.28E-02 
RU-I06 Not Detected -------- 4.90E-01 
SB-122 Not Detected ... .. ... ... .. .. ... ... 9.07E-02 
SB-124 Not Detected -------- 5.51E-02 
SB-125 Not Detected ... .. ... ... ... ... .. .. 1.40E-01 
SC-46 Not Detected ... .. ... ... ... ... - - 8.57E-02 
SR-85 Not Detected - - - - - - - - 5.86E-02 
TA-182 Not Detected -------- 2.57E-01 
TA-183 Not Detected -------- 8.90E-01 
TE-132 Not Detected - - - - - - - - 5.91E-02 
TL-201 Not Detected -------- 3.23E-Ol 
V-48 Not Detected - - - - - - - - 6.09E-02 
XE-133 Not Detected - - - - - - - - 2.94E-01 
Y-88 Not Detected - - - - - - - - 4.42E-02 
ZN- 65 Not Detected - - - - - - - - 1. 68E- 01 
ZR-95 Not Detected - - - - - - - - 9.21E-02 



:/l7-C 
****~************************************************** ***************** 
* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [881 La 

8-30-95 10:57:25 PM 

* 
* 
* 

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

; Analyzed by: ~,J '1/sit5 Reviewed by: Y1.NM qlS'(o,; : 
********************~***************************lJ~;;**************** 

.. , 
Customer ~.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-OIO-0-SS-Ol· 
Lab Sample ID 50073710 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

640.000 
8-29-95 
8-30-95 

LAB02 

gram 
12:11:00 PM 
10:25:03 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - ~ - - - ... ... ... ... - ... ... - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... -.. ... ... ... 

U-238 Not Detected -------- 5.97 
TH-234 Not Detected -------- 1.41 
U-234 Not Detected -------- 1.05 
RA-226 4.52E-Ol 5.86E-Ol 9.44£'-01 
PB-214 5.21E-Ol 1.19E-Ol 1.10E-01 
BI - 214 5.20E-Ol lo16E-Ol 1. 04E- 01 
PB-210 Not Detected -------- 1.28 

TH-232 4.57E-Ol 2.62E-Ol 3.83E-Ol 
RA-228 5.94E-01 2.S4E-01 3.2SE-01 
AC-22S Not Detected ... ------- 3.83E-Ol 
TH-228 9.98E-01 S.23E-Ol 1. 01 
RA-224 Not Detected -------- 1.95 
PB-212 6.98E-01 1.50E-Ol 7.19E-02 
BI-212 9.71E-01 4.96E-Ol 6.79E-Ol 
TL-208 5.49E-01 1. 49E· 01 1.57E-01 

U-235 Not Detected --- ... ---- 4.42E-01 
TH-231 Not Detected -------- 1.00 
PA- 2 31 Not Detected -------- 2.57 
AC-227 Not Detected -------- 3.23 
TH-227 Not Detected .. ------- 6.47E-01 
RA-223 Not Detected -------- 3.38E-Ol 
RN-219 Not Detected -------- 8.79E-01 
PB-211 Not Detected -------- 1.21 
TL-207 Not Detected -------- 2.64E+Ol 

AM-241 Not Detected -------- 9.30E-01 
PU-239 Not Detected -------- S.02E+02 
NP-237 Not Detected -------- 6.21E-Ol 
PA-233 Not Detected -------- 1.13E-Ol 
TH- 229 Not Detected -------- 4.98E-Ol 



, 
'. 

~c 
[summary Report] - Sample ID: 50073710 .~ 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - --... - - ------------- ----------- - - - - - - -- - - - - -
AG-110m Not Detected -------- 1.11E-01 
AR-41 Not Detected -------- 3.B4E+04 
BA-133 Not Detected -------- 1.06E-01 
BA-140 Not Detected -------- 2.18E-01 
CD-109 Not Detected- -------- 2.14 
CD-11S Not Detected -------- 1. 78E-01 
CE-139 Not Detected -------- S.S2E-02 
CE-141 Not Detected -------- 1.00E-01 
CE-144 Not Detected -------- 4.30E-01 
CO-56 Not Detected -------- 6.40E-02 
CO-57 Not Detected -------- S.89E-02 
CO-SB Not Detected -------- 6.17E-02 
CO-60 Not Detected -------- 7.34E-02 
CR-51 Not Detected -------- 4.28E-01 
CS-134 Not Detected -------- 9.21E-02 
CS-137 3.70E-Ol 7.SSE-02 6.10E-02 
CU-64 Not Detected -------- 9.80E+Ol 
EU-lS2 Not Detected -------- 4.67E-Ol 
EU-154 Not Detected -------- 3.3SE-Ol 
EU-lSS Not Detected -------- 2.66E-Ol 
FE-59 Not Detected -------- 1.2BE-Ol 
GD-lS3 Not Detected -------- 1.97E-Ol 
HG-203 Not Detected -------- S.20E-02 
I-131 Not Detected -------- S.7SE-02 
IN-115m Not Detected -------- 2.37E+Ol 
IR-192 Not Detected -------- S.03E-02 
K-40 1. 98E+Ol 2.92 4.99E-Ol 
LA-140 Not Detected -------- 1.20E-Ol 
MN-S4 Not Detected -------- 6.S8E-02 
MN-56 Not Detected -------- 6.76E+02 
MO-99 Not Detected -------- 6.9SE-Ol 
NA-22 Not Detected -------- 8.66E-02 
NA-24 Not Detected -------- 3.41E-Ol 
NB-9S Not Detected -------- 3.93E-Ol 
ND-147 Not Detected -------- 4.00E-Ol 
NI-57 Not Detected -------- 1.7SE-Ol 
BE-7 Not Detected -------- 4.9BE-Ol 
RU-I03 Not Detected -------- S.62E-02 
RU-I06 Not Detected -------- 4.99E-Ol 
SB-122 Not Detected -------- 1.11E-Ol 
SB-124 Not Detected -------- S.93E-02 
SB-125 Not Detected -------- 1. 61E- 01 
SC-46 Not Der.ected -------- 9.89E-02 
SR-B5 Not Detected -------- 6.73E-02 
TA-IB2 Not Detected -------- 2.84E-Ol 
TA-IB3 Not Detected -------- 9.BOE-Ol 
TE-132 Not Detected -------- 7.03E-02 
TL-201 Not Detected - - - - - - - - 3.76E-Ol 
V-4B Not Detected -------- 6.7SE-02 
XE-133 Not Detected -------- 3.34E-Ol 
y- BB Not Detected -------- 5.S0E-02 
ZN-65 Not Detected -------- 1.93E-Ol 
ZR-95 Not Detected -------- 1. 09E-Ol 



l?- C ) 
***************************~************************** ****************** 
* Sandia National Laboratories * 
* Radiation-Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-30-95 11:34:24 PM * 

--************************************************************************* 

k + 9 1 . I ~ * ... Analyzed by: , /5/rs, Reviewed by: t'VlM q/S['1) ... 
****************** . ********** ... *****************;~U~****************** 

Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-Q11-0-SS-01 
Lab Sample ID 50073711 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

717.000 
8-29-95 
8-30-95 

LAB 0 2 

gram 
12:15:00 PM 
11:01:56 PM 

1800 seconds 
1801 seco:J.ds 

Comments: 
**************************************T*************** ***************~*** 

Nuclide Accivity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - ... - ... ... - - - ... ... - ... ... ... - ... ... - ... ... - ... - ... ... ... - ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Detected -------- 5.78 
TH-234 Not Detected -------- 1. 33 
U-234 Not Detected -------- 9.35E-01 
RA-226 1.47 9.54E-01 1. 45 
PB-214 6.63E-01 1.36E-01 1.13E-01 
8I-214 5.49E-01 1.19E- 01 1.09E-01 
PB-210 Not Detected -------- 1. 39 

TH-232 9.15E-01 2.78E-01 3.12E-01 
RA-228 7.64E-01 2.81E-01 2.41E-01 
AC-228 9. 7lE- 01 2.14E-01 1.44E-01 
TH-228 7.05E-01. 3.71E-01 8.13E-01 
RA-224 1.15 5,53E-01 8.93E-01 
PB-212 7.13E-01 1.358-01 7.75E-02 
BI-212 9.72E-01 4.44E-01 5.83E-Ol 
TL-208 7.76E-01 1.718-01 1. 49E- 01 

U-235 Not Detected -------- 4.03E-01 
TH-231 Not Detected -------- 9.51E-01 
PA· 231 Not Detected -------- 2.19 
AC-227 Not Detected -------- 3.02 
TH-227 Not Detected -------- 6.27E-01 
RA-223 Not Detected -------- 3.238-01 
RN-219 Not Detected -------- 7.67E-01 
PB-211 Not Detected -------- 9.84E-01 
TL-207 Not Detected --- ... ---- 2.43E+01 

AM-241 Not Detected -------- 9.13E-Ol 
PU-239 Not Detected -------- 4.8:'E+02 
NP-237 Not Detected - ... - ... - ... _- 6.16E-01 
PA-233 Not Detected -------- 1.01E-01 
TH-229 Not Detected - ... ------ 5.04E-01 



//rL"'\ 
[Sununary Report] - Sample ID: 5007·l71l 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- .. .. .. .. .. .. .. .. .. .. .. .. - ----------- .. .. .. .. .. .. .. .. .. .. .. .. -
AG-llOm Not Detected --- ... ---- 5.17E-02 
AR-4l Not Detected -------- 4.41E+04 
BA-ll3 Not Detected -------- 1. 02E-Ol 
BA-140 Not Detected -------- 1. 91E- 01 
CD-109 Not Detected. .. .. .. .. .. .. .. - 2.10 
CD-llS Not Detected -------- 1. BlE-Ol 
CE-139 Not Detected -------- 5.3lE-02 
CE-l4l Not Detected -------- 9.74E-02 
CE-l44 Not Detected -------- 4.0SE-Ol 
CO-56 Not Detected -------- 6.l0E-02 
CO-57 Not Detected -------- 5.lBE-02 
CO-58 Not Detected .... _------ 5.16E-02 
CO-60 Not Detected -------- 6.50E-02 
CR-5l Not Detected --- ..... --- 3.9SE-Ol 
CS-134 Not Detected --- .. ---- S.67E-02 
CS-137 Not Detected --- .. ---- 6.2SB-02 
CU-64 Not Detected -------- S.72E+Ol 
EU-152 Not Detected --- .. ---- 4.60B-01 
EU-1S4 Not Detected -------- 3.30E-01 
EU-1SS Not Detected -------- 2.S2E-01 
FE-S9 Not Detected --- ... - ... _- 1.25E-01 
GD-153 Not Detected -------- 2.00E-01 
HG-20l Not Detected -------- 4.92E-02 
I-l31 Not Detected -------- 5.07E-02 
IN-115m Not Detected -------- 2.60E+01 
IR-192 Not Detected -------- 4.79E-02 
K-40 1.6lE+01 2.44 5.60E-01 
LA-l40 Not Detected -------- 1.20E-01 
MN-54 Not Detected ... _- .... ---- 6.36E-02 
MN-56 Not Detected -------- 7.46E+02 
MO-99 Not Detected -------- 6.29E-01 
NA-22 Not Detected --- ..... --- 7.87E-02 
NA-24 Not Detected --- .. ---- 2.90E-01 
NB-9S Not Detected -------- 3.8lE-Ol 
ND-147 Not Detected --- .. ---- 3.66E-Ol 
NI-S7 Not Detected -------- 1.68B-Ol 
BB-7 Not Detected -------- 3.9GB-Ol 
RU-103 Not Detected -------- 4.8lE-02 
RtT-106 Not Detected --- ... ---- 5.l3E-Ol 
SB-122 Not Detected --- .. ---- 1.01E-Ol 
SB-124 Not Detected -------- 5.50E-02 
SB-125 Not Detected -------- 1. 43E-Ol 
SC-46 Not Detected -------- 9.44E-02 
SR- 85 Not Detected --- .. ---- 6.SSE-02 
TA-l82 Not Detected -------- 2.76E-Ol 
TA-lB3 Not Detected -------- 9.6SE-Ol 
TE-l32 Not Detected -------- 6.48E-02 
TL-20l Not Detected -------- 3.S4E-Ol 
V-48 Not Detected -------- 6.91E-02 
XE-133 Not Detected ---.----- 3.24E-01 
Y-88 Not Detected --- .. ---- 4.80E-02 
ZN-6S Not Detected -------- 1. 88E-01 
ZR-95 Not Detected -------- L08E-Ol 



******************************************************** 
* Sandia National Laboratories * 
* . Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 8-31-95 12:11:33 AM * 

~"******************************o,***************************************** 

* Analyzed by: C....! qls /9S Reviewed by:..(7t.f<xN1 '7/5/&/) : 
******************~****************************~~~*~**************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

J S.WRIGHTSON (7585) 
17C-GR-012-0-SS-01 -
50073712 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

634.000 
8-29-95 
8-30-95 

LAB 02 

gram 
12: 19: 00 PM 
11:39:07 PM 

1800 seconds 
1801 seconds 

Comments: 
*o,o,o,*o,o,o,o,*****o,**********************************o,*o,o,o,*****o,o,o,o,***o,*o,o,*** 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

.. - - -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. .. 

U-238 Not Detected .. .. .. .. .. .. .. .. 5.93 
TH-234 Not Detected .. .. .. .. .. .. .. - 1.38 
U-234 Not Detected --_ .. _--- 1. 01 
RA-226 1.58 8.27E-01 1.21 
PB-214 5.77E-01 1.29E-01 1.17E-01 
BI-214 4.90E-01 1.29E-01 1.46E-01 
PB-210 7.99E-01 5.03E-01 5.02E-01 

TH-232 S.70E-01 2.S9E-01 3.54E-01 
RA-228 5.86E-01 2.61E-01 3.43E-C1 
AC-228 7.84E-01 2.18E-01 2.21E-01 
TH-228 Not Detected -------- 1.20 
RA-224 Not Detected .. .. .. - .. .. .. .. 1. 88 
PB-212 7.24E-01 1. 84E- 01 7.27E-02 
BI-212 9.04E-01 4.71E-01 6.44E-01 
TL-208 5.25E-01 1.52E-01 1. 70E-01 

U-235 Not Detected -------- 4.08E-01 
TH-231 Not Detected .. .. .. .. .. .. .. - 9.36E-01 
PA-231 Not Detected .. .. .. .. .. .. .. - 2.63 
AC- 227 Not Detected -------- 2.98 
TH-227 Not Detected .. .. .. .. .. .. .. - 6.47E-01 
RA-223 Not Detected .. .. .. .. .. .. .. - 3.29E-01 
RN-2l9 Not Detected .. .. .. .. .. .. .. - B.17E-0l 
PB-2ll Not Detected .. .. .. .. .. .. .. - 1.10 
TL-207 Not Detected .. .. .. .. .. .. .. - 2.S8E+Ol 

AM-241 Not Detected -------- 9.63E-Ol 
PU-239 Not Detected .. .. .. .. .. .. .. - 5.13E+02 
NP-237 Not Detected -------- 5.88E-01 
PA-233 Not Detected -------- 1. OSE- 01 
TH-229 Not Detected .. .. .. .. .. .. .. - 5.20E-Ol 



[Summary Report] - Sample ID: 50073712 
@ 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ... ... ... ... ... ... ... ... ... ... ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 1.08E-Ol 
AR-41 Not Detected -------- s.20E+04 
BA-l33 Not Detected -------- 1.04E-Ol 
BA-140 Not Detected -------- 2.20E-Ol 
CD-109 Not Detected- -------- 2.08 
CD-1l5 Not Detected -------- 1.83E-01 
CE-139 Not Detected -------- s.32E-02 
CE-141 Not Detected -------- 9.71E-02 
CE-144 Not Detected -------- 4.32E-Ol 
CO-56 Not Detected -------- 6.44E-02 
CO-57 Not Detected -------- s.98E-02 
CO-58 Not Detected -------- s.58E-02 
CO-60 Not Detected -------- 7.08E-02 
CR-51 Not Detected -------- 4.36E-Ol 
CS-134 Not Detected -------- 9.lsE-02 
CS-137 3.92E-Ol 7.s7E-02 s.19E-02 
CU-64 Not Detected -------- 9.08E+01 
EU-152 Not Detected -------- 4.64E-01 
EU-154 Not Detected -------- 3.30E-01 
EU-155 Not Detected -------- 2.58E-01 
FE-59 Not Detected -------- 1.26E-Ol 
GD-153 Not Detected -------- 2.01E-Ol 
HG-203 Not Detected -------- s.30E-02 
I-131 Not Detected -------- 6.08E-02 
IN-115m Not Detected -------- 2.85E+01 
IR-192 Not Detected -------- s.04E-02 
K-40 1.70E+01 2.58 7.79E-Ol 
LA-140 Not Detected -----_ ... - 1.28E-Ol 
MN-54 Not Detected -------- 6.67E-02 
MN-s6 Not Detected -------- 9.l4E+02 
MO-99 Not Detected -------- 7.03E-Ol 
NA-22 Not Detected -------- 8.4sE-02 
NA-24 Not Detected -------- 3.37E-Ol 
NB-95 Not Detected -------- 3.97E-01 
ND-147 Not Detected -------- 4.06E-01 
NI-57 Not Detected -------- 1.68E-01 
BE-7 Not Detected -------- 4.69E-01 
RU-103 Not Detected -------- s.25E-02 
RU-106 Not Detected -------- 5 .1lE- 01 
SB-122 Not Detected -------- 1. 03E- 01 
SB-124 Not Detected -------- s.95E-02 
SB-12s Not Detected -------- 1. 62E- 01 
SC-46 Not Detected ----_ ... -- 9.22E-02 
SR-85 Not Detected --- ... ---- 6.83E-02 
TA-182 Not Detected -------- 2.71E-01 
TA-183 Not Detected -------- 1. 02 
TE-l32 Not Detected -------- 6.71E-02 
TL-201 Not Detected -------- 3.91E-01 
V-48 Not Detected ... ... ... ... ... ... ... ... 7.25E-02 
XE-133 Not Detected -------- 3.60E-Ol 
Y-88 Not Detected -------- 4.86E-02 
ZN-65 Not Detected ... ... ... ... ... ... ... ... 1.79E-Ol 
ZR-95 Not Detected ... ... ... ... ... ... ... ... 1. 03E-Ol 



I ,i j "2("\ 
********************************************************** * ************ 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-31-95 8:30:46 AM * 

--'************************************************************************ 

* Analyzed by: C: I 9/5 / 9S Reviewed by:.A7..NV7 orIS 1'1~ : 
******************~*****************************V;~~~~ *******1******** 

I 

i! 
S.WRIGHTSON (7585) Customer 

Customer Sample 
Lab Sample ID 

ID 17C-GR-013-0-SS-01 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detec:or Name 
Elapsed Live Time 
Elapsed Real Time 

50073713 

SOLID MARINELLI SAMPLE 
Solid 
2SMAR 

650.000 
8-29-95 
8-31-95 

LAB02 

gram 
12:17:00 PM 

7:58:16 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 6.13 
TH-234 Not Detected -------- 1. 33 
U-234 Not Detected -------- 9.92E-01 
RA-226 1.19 8.83E-01 1. 36 
PB-214 6.06E-Ol 1.30E-01 1.12E-01 
BI-214 4.32E-Ol 1.06E-01 1.07E-0:!. 
PB-210 Not Detected - - - - - - - - 1.44 

TH-232 7.37E-01 2.93E-01 3.85E-01 
RA-228 6.59E-01 3.89E-01 2.62E-01 
.~C-228 7.38E-01 2.06E-01 2.06E-01 
TH-228 7.80E-01 4.32E-01 8.80E-01 
RA-224 8.35E-01 5.91E-01 7.78E-01 
PB-212 6.98E-01 1.50E-01 6.76E-02 
31-212 6.41E-01 5.14E-01 7.86E-01 
TL-208 5.78E-01 1. 61E- 01 1.79E-01 

U·235 Not Detected - - - - - - - - 4.55E-01 
TH-231 Not Detected -------- 1. 06 
PA-231 Not Detected - - - - - - - - 2.40 
AC-227 Not Detected - - - - - - - - 3.16 
TH-227 Not Detected - - - - - - - - 6.45E-01 
RA-223 Not Detected -------- 3.68E-01 
R..."l' - 219 Not Detected - - - - - - - - 8.41E-01 
PB-211 Not Detected -------- 1. 09 
TL-207 Not Detected -------- 2.65E+01 

AM-241 Not Detected - - - - - - - - 9.97E-01 
PU-239 Not Detected - - - - - - - - 5.28E+02 
NP-237 Not Detected - - - - - - - - 6.62E-Ol 
PA-233 Not Detected - - - - - - - - 1.10E-Ol 
TH-229 Not Detected - - - - - - - - 5.09E-01 



\ ,-- C 
[Summary 5007-3713 

/T 
Report] - Sample ID: / 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- - - - - - -- - - ---- ----------- - - -- - - - - - - -- -
AG-llOm Not Detected -------- 8.38E-02 
AR-4l Not Detected -------- 1.48E+06 
BA-133 Not Detected -------- 1.0SE-Ol 
BA-140 Not Detected -------- 2.l5E-Ol 
CD-109 Not Detected. -------- 2.25 
CD-1l5 Not Detected -------- 2.0BE-Ol 
CE-139 Not Detected -------- S.46E-02 
CE-14l Not Detected - - --- - - - 1.03E-Ol 
CE-144 Not Detected -------- 4.S4E-Ol 
CO-56 Not Detected -------- 6.BBE-02 
CO-57 Not Detected -------- S.79E-02 
CO-58 Not Detected -------- 6.1SE-02 
CO-60 Not Detected -------- 7.23E-02 
CR-5l Not Detected -------- 4.40E-Ol 
CS-134 Not Detected -------- B.97E-02 
CS -13 7 1.82E-Ol 4.76E-02 4.60E-02 
CU-64 Not Detected -------- 1.52E+02 
EU-1S2 Not Detected -------- 4.82E-Ol 
EU-1S4 Not Detected -------- 3.39E-01 
EU-1SS Not Detected -------- 2.55E-01 
FE-59 Not Detected -------- 1.29E-01 
GD-1S3 Not Detected -------- 2.00E-01 
HG-203 Not Detected -------- 4.90E-02 
I-131 Not Detected -------- 6.l7E-02 
IN-115m Not Detected - - - - - - - - 1.0SE+02 
IR-192 Not Detected -------- S.lSE-02 
K-40 1.76E+Ol 2.54 6.l8E-Ol 
LA-140 Not Detected -------- 1.34E-Ol 
MN-S4 Not Detected -------- 6.23E-02 
MN-S6 Not Detected -------- 9.l9E+03 
~O-99 Not Detected --- - - - - - 7.46E-Ol 
NA-22 Not Detected -------- 7.6BE-02 
NA-24 Not Detected -------- 4.79E-Ol 
NB-9S Not Detected -------- 4.21E-Ol 
N!J-147 Not Detected -------- 4.11E-Ol 
NI-S7 Not Detected -------- 2.22E-Ol 
BE-7 Not Detected -------- 4.SSE-Ol 
RU-103 Not Detected -------- S.6SE-02 
RU-106 Not Detected -------- S.60E-Ol 
SB-122 Not Detected -------- 1.14E-Ol 
SB-124 Not Detected -------- S.73E-02 
SB-125 Not Detected - - - - --- - 1.56E-Ol 
SC-46 Not Detected -------- 9.B9E-02 
SR-8S Not Detected -------- 6.S7E-02 
TA-182 Not Detected -------- 2.92E-Ol 
TA-183 Not Detected -------- 1.11 
TE-132 Not Detected - - - - - - - - 7.l9E-02 
TL-20l Not Detected -------- 4.32E-Ol 
V-48 Not Detected -------- 7.03E-02 
XE-133 Not Detected -------- 4.02E-Ol 
Y-88 Not Detected -------- 4.29E-02 
ZN-65 Not Detected -------- 1.90E-Ol 
ZR-95 Not Detected -------- 1.02E-Ol 



********************************************************** 
* Sandia National ~aboratories 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 
* 8-31-95 9:13:04 AM 

* 
* 
* 

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

: Analyzed by: c;. J1, 15 As Reviewed by: /h;,N1 ql ~ (C;> : 
******************~***************************~~:*~**************** 
Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-014-0-SS-01'" 
Lab Sample ID 50073714 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI SAMPLE 
Solid 
2SMAR 

784.000 
8-29-95 
8-31-95 

LAB 0 2 

gram 
10:53:00 AM 

8:35:12 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- .... - -- .. - .... - - .. .. ... .. .. .. .. - .. .. .. .. - - ... - .. ... - ... .. .. ... - ... ... ... ... .. ... ... ... ... ... ... ... -
U-238 Not Detected -------- 4.98 
TH-234 Not Detected -------- 1.13 
U-234 Not Detected -------- 8.1SE-Ol 
RA-226 9.89E-Ol 6.86E-Ol 1. 05 
PB-214 5.15E-Ol 7.38E-02 6.94E-02 
BI-214 4.77E-Ol 9.89E-02 7.82E-02 
PB-210 Not Detected -------- 1. 31 

TH-232 S.13E-Ol 2.31E-Ol 3.18E-0l 
RA-228 6.20E-Ol 2.79E-Ol 3.S1E-Ol 
AC-228 6.05E-Ol 1.75E-0l 1. 8SE- 01 
TH-228 6.09E-01 3.06E-Ol 6.10E-01 
RA-224 Not Detected -------- 1.45 
PB-212 5.93E-Ol 1. 36E- 01 6.l1E-02 
BI - 212 8.74E-Ol 3.48E-01 4.07E-Ol 
TL-208 S.17E-01 1. 29E- 01 1. 2SE-01 

U-235 Not Detected -------- 3.68E-Ol 
TH-231 Not Detected -------- 8.S3E-Ol 
PA-231 Not Detected -------- 2.08 
AC-227 Not Detected -------- 2.49 
TH-227 Not Detected ... ... ... .. ... ... .. - S.32E-Ol 
RA-223 Not Detected .. ... ... ... .. ... ... - 3.03E-Ol 
RN-219 Not Detected ... ... .. .. ... ... ... .... 7.27E-Ol 
PE-211 Not Detected ... .. ... ... ... ... ... .. 9.62E-Ol 
TL-207 Not Detected -------- 2.28E+Ol 

AM-241 Not Detected ... ... ... ... ... .. ... - 8.02E-Ol 
PU-239 Not Detected .. ... ... ... ... ... ... .... 4.34E+02 
NP-237 Not Detected ... ... ... ... ... ... ... .. S.32E-01 
PA-233 Not Detected .. ... ... ... ... ... ... ... 9.28E-02 
TH-229 Not Detected ... ... ... ... - ... ... .... 4.3SE-01 



[Summary Report] - Sample ID: 50073714 C!r~/\ 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
... ... ... ... ... .. .. .. ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... ----------- -------------

AG-110m Not Detected -------- 7.08E-02 
AR-41 Not Detected -------- 2.12E+06 
BA-133 Not Detected -------- 8.85E-02 
BA-140 Not Detected -------- 1.79E-01 
CD-109 Not Detected. -------- 1. 80 
CD-115 Not Detected -------- 1.76E-01 
CE-139 Not Detected -------- 4.38E-02 
CE-141 Not Detected -------- 8.50E-02 
CE-144 Not Detected -------- 3.68E-01 
CO-56 Not Detected -------- 5.67E-02 
CO-57 Not Detected -------- 5. 13E- 02 
CO-58 Not Detected -------- 4.45E-02 
CO-60 Not Detected -------- 6.20E-02 
CR-51 Not Detected -------- 3.55E-01 
CS-134 Not Detected -------- 7.52E-02 
CS'137 1.60E-01 4.43E-02 4.79E-02 
CU-64 Not Detected -------- 1.47E+02 
EU-152 Not Detected -------- 3.81E-01 
EU-154 Not Detected -------- 2.97E-01 
EU-155 Not Detected -------- 2.16E-01 
FE·59 Not Detected -------- 1.22E-01 
GD-153 Not Detected --- ... ---- 1. 74E- 01 
HG-203 Not Detected -------- 4.39E-02 
1-131 Not Detected -------- 5.04E-02 
IN-115m Not Detected -------- 1.19E+02 
IR-192 Not Detected -------- 4.22E-02 
K-40 1.65E+01 2.43 4.90E-01 
LA-140 Not Detected -------- 1.10E-01 
MN-S4 Not Detected -------- 5.15E-02 
MN-S6 Not Detected -------- 1. 30E+04 
MO-99 Not Detected -------- 5.92E-01 
NA-22 Not Detected -------- 6.80E-02 
NA-24 Not Detected -------- 4.35E-01 
NB-95 Not Detected -------- 3.55E-01 
ND-147 Not Detected -------- 3.38E-01 
NI-57 Not Detected -------- 1.89E-01 
BE-7 Not Detected -------- 4.06E-01 
RU-103 Not Detected -------- 4.36E-02 
RU-106 Not Detected -------- 4.37E-01 
SB-122 Not Detected -------- 1.01E-01 
SB-124 Not Detected -------- 4.39E-02 
SB-125 Not Detected -------- 1.33E-01 
SC-46 Not Detected -------- 8.27E-02 
SR-85 Not Detected -------- 5.65E-02 
TA-182 Not Detected -------- 2.40E-01 
TA-183 Not Detected -------- 9.01E-01 
TE-132 Not Detected -------- 6.23E-02 
TL-201 Not Detected -------- 3.58E-01 
V-48 Not Detected -------- 5.36E-02 
XE-133 Not Detected -------- 3.40E-Ol 
Y·88 Not Detected -------- 3.42E-02 
ZN-65 Not Detected -------- 1.69E-01 
ZR-95 Not Detected -------- 9.42E-02 



· -/,-r-\ 
****************************************************** ****(**j*~~*~~** 
* Sandia National Laboratories ~~ * 
* Radiation Protection Sample Diagnostics Program [BB1 Laboratory] * 
* B-31-95 9:56:03 AM * 
'************************************************************************ 

~ Analyzed by: QJ C; I I Reviewed by: J1TIf1tV1 q I)" /1 J : 
*****************~~**/~/i~*********************i~~**** ************** 
Customer 0: S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-0'15-0-SS-01 
Lab Sample ID 50073715 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI SAMPLE 
Solid 
2SMAR 

624.000 
8-29-95 
8-31-95 

LAB02 

gram 
11:00:00 AM 

9:23:35 AM 

1S00 seconds 
1S01 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- ... ... -... ... ... ... ... - ... ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Detected -------- 6.47 
TH-234 Not Detected -------- 1.49 
U-234 Not Detected ... ... ... ... ... ... ... ... 1. 07 
RA-226 1. 50 9.79E-01 1.49 
PB-214 6.8SE-Ol 1.40::-01 1. 09E- 0: 
8I-214 6.80E-01 1.37E-01 1. OaE- 01 
PB-210 Not Detected ... ... ... .. ... ... ... ... 1. 48 

TH-232 7.32E-01 3.23E-01 4.44E-01 
RA-228 7.SSE-01 2.99E-01 2.6SE-Ol 
AC-22S S.SlE-01 2.28E-01 2.12E-01 
TH-228 6.S5E-01 4.llE-01 B.60E-Ol 
RA-224 7.99E-01 S.03E-01 8.92E-01 
PB-212 9.06E-01 2.17E-01 7.10E-02 
BI-212 7.72E-01 4.19E-01 S.70E-01 
TL-20B B.79E-01 1.9SE-01 1. 77E- 01 

U-235 Not Detected -------- 4.44E-01 
TH-231 Not Detected ... ... ... ... ... ... ... ... 1. 04 
PA-231 Not Detected ... ... ... ... ... ... ... ... 2.69 
AC-227 Not Detected -------- 3.29 
TH-227 Not Detected -------- 7.05E-01 
RA-223 Not Detected -------- 3.71E-01 
RN-219 Not Detected ... ... ... .. ... ... ... ... 9.16E-01 
PB-211 Not Detected -------- 1. 23 
TL-207 Not Detected ... ... ... .. ... ... ... ... 2.70E+Ol 

AM-241 Not Detected -------- 1. 06 
PU-239 Not Detected -------- 5.49E+02 
NP-237 Not Detected - - - -- - - - 6.80E-0: 
PA-233 Not Detected - - - - - - - - 1.11E-Ol 
TH-229 Not Detected -------- S.46E-Ol 



.. ~ 

[Summary Report] - Sample ID: 50073715 C Nuclide Activity 2S Error MDA 
(pCi/gram) 

- ---- - - - -- - - - - - - - - --- - - ----------- - --- - - - ---- --
AG-llOm Not Detected -------- 6.B3E-02 
AR-4l Not Detected -------- 3.B5E+06 
BA-133 Not Detected -------- 1.l2E-Ol 
BA-140 Not Detected -------- 2.45E-Ol 
CD-109 Not Detected· -------- 2.36 
CD-ll5 Not Detected -------- 2.29E-Ol 
CE-139 Not Detected - ---- - -- 5.64E-02 
CE-14l Not Detected -------- 1. 04E-Ol 
CE-144 Not Detected -------- 4.B3E-Ol 
CO-56 Not Detected -------- 6.B1E-02 
CO-57 Not Detected -------- 6.1BE-02 
CO-5B Not Detected -------- 6.39E-02 
CO-60 Not Detected -------- 7.94E-02 
CR-5l Not Detected -------- 4.35E-Ol 
CS-134 Not Detected -------- 9.94E-02 
CS-137 6.l6E-02 3.35E-02 4.65E-02 
CU-64 Not Detected -------- 2.01E+02 
EU-152 Not Detected -------- 5.01E-Ol 
EU-154 Not Detected -------- 3.49E-Ol 
EU-155 Not Detected -------- 2.77E-Ol 
FE-59 Not Detected -------- 1.3BE-Ol 
GD-153 Not Detected -------- 2.22E-Ol 
HG-203 Not Detected -------- 5.55E-02 
I-13l Not Detected -------- 6.23E-02 
IN-115m Not Detected -------- 1.71E+02 
IR-192 Not Detected -------- 5.30E-02 
K-40 1. B7E+Ol 2.79 6.29E-Ol 
LA-l40 Not Detected -------- 1.5BE-Ol 
MN-54 Not Detected -------- 6.B1E-02 
MN-56 Not Detected -------- 1.BBE+04 
MO-99 Not Detected -------- B.30E-Ol 
NA-22 Not Detected -------- B.54E-02 
NA-24 Not Detected -------- 5.B6E-Ol 
NB-95 Not Detected -------- 4.71E-Ol 
ND-147 Not Detected -------- 4.05E-Ol 
NI-57 Not Detected -------- 2.44E-Ol 
BE-7 Not Detected -------- 4.97E-Ol 
RU-103 Not Detected -------- 4.B5E-02 
RU-106 Not Detected -------- 5.73E-Ol 
SB-122 Not Detected -------- 1.33E-Ol 
SB-124 Not Detected -------- 5.BlE-02 
SB-125 Not Detected -------- 1. 65E- 01 
SC-46 Not Detected -------- 1.l2E-Ol 
SR-B5 Not Detected -------- 7.l6E-02 
TA-1B2 Not Detected -------- 3.30E-Ol 
TA-1B3 Not Detected -------- 1.19 
TE-132 Not Detected -------- 7.BBE-02 
TL-20l Not Detected -------- 4.36E-Ol 
V-48 Not Detected -------- 7.40E-02 
XE-133 Not Detected -------- 4.10E-Ol 
Y-88 Not Detected -------- 6.04E-02 
ZN-65 Not Detected - - - - - - - - 2.l2E-Ol 
ZR-95 Not Detected -------- 1.l7E-Ol 



*********************************************************** 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnostics Program [881 Labor 
* 8-31-95 10:38:11 AM * 

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

* Analyzed by: ~/1/ '% ~5 Reviewed by: ~ '1/) (q) : 
*******************~***1;**********************~*~******************* 
Customer tS.WRIGHTSON (758S) 
Customer Sample ID : 17C-GR-016-0-SS-01-
Lab Sample ID 50073716 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

697.000 
8-29-95 
8-31-95 

LAB02 

gram 
12:20:00 PM 
10:00:31 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 5.81 
TH-234 Not Detected -------- 1. 34 
U-234 Not Detected -------- 8.9SE-01 
RA-226 1.27 7.0SE-Ol 1.04 
PB-214 6.21E-01 1. 30E- 01 1.08E-01 
BI-214 5.90E-01 1.20E-01 9.63E-02 
PB-210 Not Detected -------- 1.49 

TH-232 6.78E-01 2.3BE-01 2.88E-Ol 
RA-228 7.42E-01 2.BOE-01 2.33E-01 
AC-228 7.32E-01 1.95E-Ol 1. B6E-Ol 
TH-228 Not Detected -------- 1.54 
RA-224 9.36E-01 4.93E-01 7.84E-01 
PB-212 7.49E-01 1.55E-Ol 6.75E-02 
BI-212 7.39E-01 4.34E-01 6.1BE-Ol 
TL-20B 6.67E-01 1. 56E- 01 1.42E-01 

U-235 Not Detected -------- 4.04E-01 
TH-231 Not Detected -------- 9.34E-Ol 
PA-231 Not Detected ----_ .. _- 2.47 
AC-227 Not Detected - - - - - - - - 2.92 
TH-227 Not Detected - - - - - - - - 6.2BE-01 
RA-223 Not Detected -------- 3.31E-01 
RN-219 Not Detected -------- 8.07E-01 
PB-211 Not Detected - - - -- - - - 1.12 
TL-207 Not Detected -------- 2.39E+Ol 

AM-241 Not Detected -------- 9.57E-01 
PU-239 Not Detected -------- 4.79E+02 
NP-237 Not Detected - - - - - - - - 6.14E-01 
PA-233 Not Detected - - - - - - - - 9.B9E-02 
TH-229 Not Detected -------- 4.96E-01 



(Sununa:!:"y Report] - Sample ID: 50073716 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---.------ ... ... ... ... ... ... .. ... .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... ... 

AG-llOm Not Detected -------- s.s6E-02 
AR-4l Not Detected -------- 2.37E+06 
BA-133 Not Detected -------- 1.06E-01 
BA-140 Not Detected -------- 1. 93E-01 
CD-109 Not Detected- ... .. ... ... ... ... ... ... 2.16 
CD-1.1.S Not Detected ... ... ... ... ... ... ... ... 2.0sE-Ol 
CE-139 Not Detected -------- s.15E-02 
CE-l41 Not Detected ... .. .. .. ... ... ... ... 9.51E-02 
CE-144 Not Detected ---- ... --- 4.13E-01 
CO-56 Not Detected ... ... ... ... ... ... ... ... 6.52E-02 
CO-57 Not Detected ... ... ... ... ... ... ... ... S.79E-02 
CO-58 Not Detected ... ... ... ... ... ... ... - S.74E-02 
CO-60 Not Detected -------- 7.llE-02 
CR-S1 Not Detected -------- 3.88E-Ol 
CS-134 Not Detected ... .. ... ... ... ... ... ... S.S8E-02 
CS-137 Not Detected ... ... ... ... ... ... ... - 6.2SE-02 
CU-64 Not Detected ... .. ... .. ... ... ... ... 1.76E+02 
EU-152 Not Detected ------ ... - 4.S6E-01 
EU-154 Not Detected ... ... ... ... ... ... ... ... 3.36E-01 
EU-1SS Not Detected -------- 2.39E-01 
FE-59 Not Detected -------- 1.20E- 01 
GD-ls3 Not Detected -------- 1.92E-Ol 
HG-203 Not Detected ... ... ... ... ... ... ... ... 5.27E-02 
I-131 Not Detected ... ... ... .. ... ... ... ... 5.29E-02 
IN-115m Not. Detected -------- l.3SE+02 
IR-192 Not Detected -------- 4.60E-02 
K-40 1.77E+01 2.63 S.42E-01 
LA-l40 Not Detected ... ... ... ... ... .. ... ... 1.48E-01 
MN-54 Not Detected -------- 6.S7E-02 
MN-56 Not Detected ... ... ... ... ... ... ... ... 1.48E+04 
MO-99 Not Detected -------- 6.85E-Ol 
NA-22 Not Detected -------- 8.17E-02 
NA-24 Not Detected -------- 4.99E-Ol 
NB-95 Not Detected ... ... ... ... ... .. ... .. 4.17E-01 
ND-l47 Not Detected -------- 3.78E-01 
NI-57 Not Detected - ... ------ 2.02E-01 
BE-7 l~ot Detected -------- 4.4SE-01 
RU-103 Not Detected ... ... ... ... ... .. ... .. 4.90E-02 
RU-106 Not Detected -------- 5.17E-01 
8B-122 Not Detected -------- 1.10E- 01 
8B-124 Not Detected -------- S.42E-02 
SB-125 Not Detected -------- 1.42E-01 
SC-46 Not Detected -------- 9.31E-02 
8R-85 Not Detected - - -- - - - - 6.62E-02 
TA-182 Not Detected -------- 2.78E-Ol 
TA-183 Not Detected - - - - - - - - LOS 
TE-132 Not Detected -------- 7.07E-02 
TL-201 Not Detected - - - - - - - - 4.16E-01 
V-48 Not Detected - - - - - - - - 7.22E-02 
XE-133 Not Detected - - - - - - -- 3_83E-01 
Y-88 Not Detected - - - - - - - - 5.07E-02 
ZN- 65 Not Detected - - - - - - - - 1.89E-01 
ZR-95 Not Detected - - - - - - - - 1. 02E - 01 



**********yy*******************************~************* 

* Sandia National Laboratories 
* 

* 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] 

8-31-95 11:24:52 AM * * 
:****************~*~******;~***************************************~*****: 

, Analyzed by: S Jrs Reviewed by: /1..t<lN1 <=tl:; Ic,) * 
******************* , *** *~********************~V*V!~~**************** 
Customer _ S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-017-0-SS-01' 
Lab Sample ID 50073717 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Narne 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

642.000 
8-29-95 
8-31-95 

LAB 0 2 

gram 
11:05:00 AM 
10:47:26 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

25 Error MDA 

- . - - - - -- - - - ~ - - ---- -- - - - - - - - - - - --- - - - - - - - - .. - - - - -
U-238 Not Detected --.----- 5.46 
TH-234 Not Detected -------- 1.39 
U-234 Not Detected --.----- 1. 03 
RA-226 1.08 7.73E-Ol 1.18 
PB-214 5.33E-01 1.20E-01 1. 08E- 01 
BI-214 4.63E-01 1.08E-01 1. 02E- 01 
PB-210 Not Detected -------. 1. 33 

TH-232 6.10E-Ol 2.19E-01 2.S9E-01 
RA-228 6.11E-Ol 2.64E-Ol 2.20E-Ol 
AC-228 Not Detected -------- 3.48E-01 
TH-228 Not Detected -------. 1.56 
RA-224 S.54E-01 4.11E-01 7.91E-01 
PB-212 6.44E-01 1.49E-01 6.79E-02 
BI-212 Not Detected .------- 1.00 
TL-20B 5.92E-01 1. 44E-01 1.29E-C1 

U-235 Not Detected .-.----. 4.24E-Ol 
TH-231 Not Detected --.----. 9.77E-01 
PA-231 Not Detected --.----. 2.40 
AC-227 Not Detected --.----- 3.12 
TH-227 Not Detected -------- 6.19E-01 
RA-223 Not Detected --.----- 3.SSE-Ol 
RN-219 Not Detected -------- 8.20E-01 
PB-211 Not Detected -------- 1.13 
TL-207 Not Detected -----.-. 2.43E+01 

AM-241 Not Detected -------- 9.29E-01 
PU-239 Not Detected -------- 4.90E+02 
NP-237 Not Detected -------- 6.16E-Ol 
PA-233 Not Detected -------- l.06E-01 
TH-229 Not Detected -----.-- 5.0BE-Ol 



[Summary Report] - Sample ID: 50073717 '/7-21 
Nuclide Activity 

(pCi/gram) 
2S 8rror MDA 

- -- - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... - ... ... ... - ... 

AG-110m Not Detected -------- 9.678-02 
AR-41 Not Detected -------- 6.098+06 
BA-133 Not Detected -------- 1.028-01 
BA-HO Not Detected -------- 2.078-01 
CD-l09 Not Detected· -------- 2.08 
CD-11S Not Detected -------- 2.078-01 
CE-139 Not Detected -------- 5.198-02 
CE-141 Not Detected ... ... ... ... ... ... ... ... 9.648-02 
CE-H4 Not Detected -------- 4.08E-01 
CO-56 Not Detected ... ... ... ... ... ... ... ... 6.84E-02 
CO-57 Not Detected .. ... ... ... ... ... ... ... 5.86E-02 
CO-58 Not Detected ... ... ... ... ... ... ... ... 5.73E-02 
CO-60 Not Detected ... ... ... ... ... ... ... ... 7.42E-02 
CR-Sl Not Detected ... ... ... ... .. ... ... ... 4.398-01 
CS-134 Not Detected -------- 8.958-02 
CS-137 2.748-01 6.11E-02 5.218-02 
CU-64 Not Detected ... ... ... ... ... ... ... ... 2.018+02 
EU-152 Not Detected ... ... ... ... ... ... ... ... 4.67E-01 
EU-154 Not Detected ... ... ... ... ... ... ... ... 3.25E-01 
EU-155 Not Detected ... ... ... ... ... ... ... ... 2.49E-01 
FE-59 Not Detected -------- 1.33E-Ol 
GD-153 Not Detected -------- 2.06E-Ol 
HG-203 Not Detected -------- 5.24E-02 
1-131 Not Detected -------- 5.94E-02 
IN-115m Not Detected -------- 1.868+02 
IR-192 Not Detected -------- 5.318-02 
K-40 1.92E+01 2.84 5.52E-01 
LA-HO Not Detected -------- 1.478-01 
MN-54 Not Detected -------- 6.81E-02 
MN-56 Not Detected -------- 2.698+04 
MO-99 Not Detected ... ... ... ... ... ... ... ... 7.84E-01 
NA-22 Not Detected -------- 8.268-02 
NA-24 Not Detected -------- 6.228-01 
NB-95 Not Detected -------- 4.188-01 
ND-147 Not Detected ... ... ... ... ... ... ... ... 4.10E-01 
NI-57 Not. Detected ... ... ... ... ... ... ... ... 2.38E-01 
BE-7 Not Detected -------- 4.56E-01 
RU-103 Not Detected -------- 5.35E-02 
RU-106 Not Detected ... ... ... ... ... ... ... ... 5.40E-01 
SB-122 Not Detected ... ... ... ... ... ... ... ... 1.24E-01 
SB-124 Not Detected ... ... ... ... ... ... ... ... 6.25E-02 
SB-125 Not Detected -------- 1. 61E- 01 
SC-46 Not Detected ---- ... _-- 9.08E-02 
SR-85 Not Detected -------- 6.91E-02 
TA-182 Not Detected -------- 2.698-01 
TA-183 Not Detected -------- 1. 06 
TE-132 Not Detected -------- 7.3SE-02 
TL-201 Not Detected -------- 4.13E-01 
V-48 Not Detected -------- 7.58E-02 
XE-133 Not Detected -------- 4.08E-01 
Y-88 Not Detected -------- 4.82E-02 
ZN-65 Not Detected -------- 1. 82E- 01 
ZR-95 Not Detected -------- 1.02E-01 



., jLC', 
***********************************************************~*J*J:*~*~**** 
* Sandia National Laboratories ,,-----. * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-31-95 12:07:55 PM * 

-************************************************************************* 

* Analyzed by: ~,,9h/vs Reviewed by:nAM qlS 1'7) : 
********************D:*:**************************~V~~;***************** 
Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-0l8-0-SS-01" 
Lab Sample ID 50073718 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

667.000 
8-29-95 
8-31-95 

LAB 0 2 

gram 
10:59:00 AM 
11:35:30 AM 

1800 seconds 
1801 seconds 

Corrunents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCijgram) 

.. .. - -- - - - - - - - - .. .. - - - .. - - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected .. .. .. - .. .. .. .. 5.44 
TH-234 Not Detected -------- 1.81 
U-234 Not Detected -------- 9.97E-01 
RA-226 6.14E-01 5.5SE-01 8.74E-01 
PB-214 5.95E-01 1.31E-Ol 1.20E-Ol 
BI-214 5.38E-Ol 1.13E-Ol 8.97E-02 
PB-210 Not Detected -------- 1.49 

TH-232 6.84E-Ol 2.45E-01 2.99E-01 
RA-228 6.71E-01 2.75E-01 3.53E-01 
AC-228 8.13E-01 2.12E-01 2.00£-01 
TH-228 6.58£-01 3.63E-01 7.74E-Ol 
RA-224 Not Detected .. .. .. - .. .. - - 1. 89 
PB-212 7.16E-01 1.48E-01 6.65E-02 
BI-212 1. 05 4.78E-01 6.27E-Ol 
TL-208 6.78E-01 1. 59E-01 1.45E-01 

U-235 Not Detected .. .. .. .. .. .. .. .. 4.18E-01 
TH-231 Not Detected .. .. .. .. .. .. .. .. 1. 01 
PA-231 Not Detected .. .. .. .. .. .. .. .. 2.39 
AC-227 Not Detected .. .. .. .. .. .. .. .. 3.14 
TH-227 Not Detected -------- 6.32E-01 
RA-223 Not Detected .. .. .. ... .. .. .. .. 3.56E-01 
RN-219 Not Detected -------- 8.46E-01 
PB-211 Not Detected .. .. .. ... .. .. ... .. 1.12 
TL-207 Not Detected .. .. .. ... .. .. .. .. 2.63E+01 

AM-241 Not Detected .. .. .. .. .. .. .. .. 9.21E-Ol 
PU-239 Not Detected .. .. .. ... .. .. .. .. 5.08E+02 
NP-237 Not Detected .. ... .. ... ... .. .. .. 4.03E-01 
PA-233 Not Detected -------- 1. 06E- 01 
TH-229 Not Detected -------- 5.13E-01 



/ 

[Sununary Report] - Sample ID: 50073718 C!C) 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
- - - - - - ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ... .. ----------- .. .. ... ... ... ... ... ... ... ... ... ... .. 

AG-llOm Not Detected -------- 7.32E-02 
AR-4l Not Detected -------- 8.l4E+06 
BA-l33 Not Detected -------- 1.07E-Ol 
8A-140 Not Detected -------- 2.07E-Ol 
CD-l09 Not Detected - -------- 2.13 
CD-lls Not Detected -------- 2.lsE-Ol 
CE-l39 Not Detected --- .. ---- s.26E-02 
CE-l4l Not Detected -------- 9.s1E-02 
CE-144 Not Detected -------- 4.47E-Ol 
CO-56 Not Detected -------- 6.48E-02 
CO-57 Not Detected -------- s.98E-02 
CO-58 Not Detected -------- s.98E-02 
CO-60 Not Detected -------- 6.47E-02 
CR-Sl Not Detected -------- 4.46E-Ol 
CS-134 Not Detected -------- 9.02E-02 
CS-l37 1.l7E-Ol 4.l8E-02 S.10E-02 
CU· 64 Not Detected -------- 2.03E+02 
EU-lS2 Not Detected -------- 4.60E-Ol 
EU-lS4 Not Detected -------- 3.49E-Ol 
EU-ls5 Not Detected -------- 2.47E-Ol 
FE-59 Not Detected -------- 1.24E-Ol 
GD-153 Not Detected -------- 2.04E-Ol 
HG-203 Not Detected -------- S.06E-02 
I-13l Not Detected -------- 6.29E-02 
IN-115m Not Detected -------- 2.l9E+02 
IR-192 Not Detected -------- s.lsE-02 
K-40 1.87E+01 2.77 6.06E-Ol 
LA-l40 Not Detected -------- 1.48E-Ol 
MN-S4 Not Detected ... ... .. .. .. .. ... .. 6.63E-02 
MN-56 Not Detected -------- 3.24E+04 
MO-99 Not Detected -------- 7.59E-Ol 
NA-22 Not Detected -------- 7.49E-02 
NA-24 Not Detected -------- 6.l9E-Ol 
NB-95 Not Detected -------- 4.30E-Ol 
NO-147 Not Detected -------- 3.86E-Ol 
NI-57 Not Detected -------- 2.30E-01 
BE-7 Not Detected ----_ ... _- 4.67E-01 
RU-103 Not Detected -------- 5.06E-02 
RU-106 Not Detected -------- 5.03E-Ol 
SB-122 Not Detected -------- 1. 30E- 01 
S8-l24 Not Detected -------- 5.58E-02 
S8-125 Not Detected -------- 1. 52E- 01 
SC-46 Not Detected --- .. ---- 1.04E-Ol 
SR- 85 Not Detected -------- 7.06E-02 
TA-182 Not Detected --- ... ---- 3.01E-01 
TA-183 Not Detected --- ... ---- 1. 05 
TE-132 Not Detected -------- 7.S2E-02 
TL-201 Not Detected -------- 4.32E-Ol 
V-48 Not Detected -------- 6.84E-02 
XE-133 Not Detected ... ... ... .. ... ... ... ... 4.08E-Ol 
Y-88 Not Detected -------- 5.l8E-02 
ZN-65 Not Detected -------- 2.07E-Ol 
ZR-95 Not Detected -------- 1.l7E-Ol 



.. ! / J- G 
****************************************************** *****l*;*;**;~***** 
* Sandia National Laboratories ~ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-31-95 12:44:41 PM * 
***************~*·~:*****;i*************************{!J!:J***********,***(*::****: 

* Analyzed by: /s let Reviewed by: Cf 5 ~) * 
***************** ;* *******~~********************* ****************** 

Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-019-0-SS-01 
Lab Sample ID 50073719 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

690.000 
8-29-95 
8-31-95 

LAB02 

gram 
11:28:00 AM 
12:12:09 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- .. - - - - - -- - - - - - - - - .. - - - .. - - - .. - - - - ... - - - - - - - - - - - ... - - - -
U-238 Not Detected -------- 5.58 
TH-234 Not Detected - ... ... .. ... ... ... .- 1.29 
U-234 Not Detected -- ... --- ... - 9.92E-01 
RA-226 Not Detected ... ... ... ... ... ... ... ... 1.27 
PB-214 5.36E-01 1. 24£- 01 1.22E-01 
BI-214 5.41E-01 1.17E-01 1.04E-01 
PB-210 Not Detected -------- 1.21 

TH-232 6.13E-01 2.51E-01 3.32E-01 
RA-228 6.43£-01 2.30E-01 2.62E-01 
AC-22B Not Detected -------- 3.44E-01 
TH-228 Not Detected ... - ... ... - - -- 1.46 
RA-224 Not Detected ... ... ... ... ... ... ... ... 1.78 
PB-212 5.99E-01 1.31£-01 0.87E-02 
B1-212 7.36E-01 4.43E-01 6.35E-01 
TL-208 5.81E-01 1. 4 7E - 0 1 1.45E-01 

U-235 Not Detected -------- 4.26E-01 
TH-231 Not Detected ------ ... - 9.63E-01 
PA-231 Not Detected -------- 2.46 
AC-227 Not Detected -------- 3.03 
TH-227 Not Detected ------ ... - 5.89E-01 
RA-223 Not Detected - ... ------ 3.39E-01 
RN-219 Not Detected -------- 8.68E-01 
PB-211 Not Detected -------- 1.16 
TL-207 Not Detected ... ... ... ... ... ... ... ... 2.08E+01 

AM-241 Not Detected -------- 9.23E-01 
PU-239 Not Detected -------- 4.92E+02 
NP-237 Not Detected -------- 6.32E-01 
PA-233 Not Detected -------- 1. 08E- 01 
TH-229 Not Detected ... - - ... ... ... ... - 4.89E-01 



/~----~ 
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\ 

[Summary Report] - Sample ID: 5007·3719 i 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 1.15E- 01 
AR-41 Not Detected -------- 8.26E+06 
BA-133 Not Detected -------- 9.9SE-02 
BA-140 Not Detected -------- 2.03E-01 
CD-109 Not Detected· -------- 2.15 
CD-1l5 Not Detected -------- 2.11E-01 
CE-139 Not Detected -------- 5.17E-02 
CE-141 Not Detected -------- 9.7SE-02 
CE-144 Not Detected -------- 4.30E-01 
CO-56 Not Detected -------- 5.83E-02 
CO-57 Not Detected -------- 5.6SE-02 
CO-58 Not Detected -------- 5.91E-02 
CO-60 Not Detected -------- 6.2SE-02 
CR-51 Not Detected -------- 4.40E-01 
CS-134 Not Detected -------- 8.86E-02 
CS-137 5.20E-01 9.82E-02 7.99E-02 
CU-64 Not Detected -------- 1.97E+02 
EU-152 Not Detected -------- 4.41E-01 
EU-1S4 Not Detected -------- 3.02E-01 
EU-155 Not Detected -------- 2.49E-01 
FE-59 Not Detected -------- 1.21E-01 
GD-1S3 Not Detected -------- 1. 86E- 01 
HG-203 Not Detected -------- S.22E-02 
I-131 Not Detected -------- S.68E-02 
IN-115m Not Detected -------- 2.19E+02 
IR-192 Not Detected -------- 4.9SE-02 
K-40 1. 88E+01 2.77 S.S4E-01 
LA-140 Not Detected -------- 1.4SE-01 
MN-S4 Not Detected -------- 6.36E-02 
MN-S6 Not Detected ... ... ... ... ... ... ... ... 3.02E+04 
MO-99 Not Detected -------- 7.69E-01 
NA-22 Not Detected -------- 7.49E-02 
NA-24 Not Detected -------- 6.07E-01 
NB-9S Not Detected -------- 3.98E-01 
ND-147 Not Detected -------- 3.8SE-01 
NI-S7 Not Detected -------- 2.13E-01 
BE-7 Not Detected -------- 4.88E-01 
RU-103 Not Detected -------- S.28E-02 
RU-106 Not Detected - ... _----- 4.99E-01 
SB-122 Not Detected - ......... _--- 1.22E-01 
SB-124 Not Detected -------- S.SOE-02 
SB-125 Not Detected -------- 1.49E-01 
SC-46 Not Detected -------- 9.36E-02 
SR-85 Not Detected -------- 6.41E-02 
TA-182 Not Detected -------- 2.77E-01 
TA-183 Not Detected -------- 1. 06 
TE-132 Not Detected -------- 7.40E-02 
TL-201 Not Detected -------- 4.30E-01 
V-48 Not Detected -------- 7.10E-02 
XE-133 Not Detected -------- 3.76E-01 
Y-88 Not Detected -------- 4.88E-02 
ZN-65 Not Detected -------- 1.79E-01 
ZR-95 Not Detected -------- 9.72E-02 



.. !~ c\ 
* * * * * * * * * * * * * * * ****** ** ** * ***** * ... * *** * ** * * ***** * ... * * * * * *.* * 1 ** J *f: * ~ * * ** * ...... 
* Sandia National Laboratories -~ _________ ' * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] ... 
... 8-31-95 1:28:03 PM ... 

-'************************************************************************ 

* Analyzed by: ~;/.{..,- cis /9S Reviewed by: %71..1)\11/1 0,1) /ct)~ : 
********************~***************************;v;v;~ ;**************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

~.WRIGHTSON (7585) 
17C-GR-020-0-SS-01 
50073720 

SOLID MARINELLI SAMPLE 
Solid 
2SMAR 

626.000 
8-29-95 
8-31-95 

LAB 0 2 

gram 
11:30:00 AM 
12:50:31 PM 

1800 seconds 
1801 seconds 

Comments: 
********************************~********************* ******************* 

Nuclide Activity 2S Error MDA 
(pCi/graml 

- -- .. - .. - - - - - - .. - - .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. -
U-238 Not Detected -------- 6.05 
TH-234 Not Detected -------- 1. 50 
U-234 Not Detected -------- 9.82E-01 
RA-226 2.26 1.12 1. 64 
PB-214 7.30E-01 1. 57E- 01 1.45E-01 
BI-214 5.86E-01 1.26E-01 1. 08E- 01 
PB-210 Not Detected .. .. .. .. .. .. .. - 1. 68 

TH-232 5.39E-01 2.84E-01 4.08E-01 
RA-228 5.78E-01 2.99E-01 4.20E-01 
AC-228 9.88E-01 2.42E-01 2.12E-01 
TH-228 Not Detected -------- 1.63 
RA-224 Not Detecterl. -------- 2.03 
PB-212 8.62E-01 1.77E-01 7.30E-02 
BI-212 9.14E-01 4.97E-01 6.94E-01 
TL-208 7.40E-01 1.82E-01 1.82E-01 

U-235 Not Detected -------- 4.51E-01 
TH-231 Not Detected -------- 1. 09 
PA-231 Not Detected .. .. .. .. .. .. .. - 2.52 
AC-227 Not Detected -------- 3.20 
TH-227 Not Detected -------- 7.16E-01 
RA-223 Not Detected -------- 3.89E-01 
RN-219 Not Detected -------- 9.50E-01 
PB-211 Not Detected -------- 1.22 
TL-207 Not Detected .. .. .. .. .. .. .. - 2.47E+01 

AM- 241 Not Detected -------- 1.10 
PU-239 Not Detected -------- 5.34E+02 
NP-237 Not Detected -- .. ----- 6.86E-01 
PA-233 Not Detected .. .. .. ... .. .. - - 1. llE- 01 
TH-229 Not Detected - - - -- - - - 5.68E-01 



~.~ 

[Summary Report] - Sample ID: 50073720 ~~) 
Nuclide Activity 2S Error MDA 

(pCi/graml 
- -- -.. - - .. - - - - - - -- - - - - - - - ----------- - - - - - - --- .. .. .. -

AG-110m Not Detected -------- 6.68E-02 
AR-41 Not Detected --.-.--- 1.14E+07 
BA-133 Not Detected -------- 1.16E- 01 
BA-140 Not Detected -------- 2.33E-01 
CD-109 Not Detected· - - - - - - - - 2.32 
CD-115 Not Detected - - -- - - - - 2.30E·01 
CE-139 Not Detected - - -- - - - - 5.69E-02 
CE-141 Not Detected - - - -- --- 1.04E-01 
CE-144 Not Detected -------- 4.41E-01 
CO-56 Not Detected - - ---- - - 6.85E-02 
CO-57 Not Detected -------- 6.11E-02 
CO-58 Not Detected - - - - - - - - 5.94E-02 
CO-60 Not Detected - - .. - - .. - - 8.06E-02 
CR-51 Not Detected -------- 4.77E-01 
CS-134 Not Detected -------- 9.82E-02 
CS-137 Not Detected -------- 7.94E-02 
CU-64 Not Detected - - - - .. .. .. - 2.29E+02 
EU-152 Not Detected -------- 4.81E-01 
EU-154 Not Detected -------- 3.79E-01 
EU-155 Not Detected -------- 2.72E-01 
FE-59 Not Detected -------- 1.49E-01 
GD-153 Not Detected -------- 2.16E-01 
HG-203 Not Detected -------- 5.20E-02 
I-131 Not Detected -------- 6.29E-02 
IN-115m Not Detected -------- 2.60E+02 
IR-192 Not Detected -------- 5.45E-02 
K-40 1.76E+01 2.63 5.57E-Ol 
LA-140 Not Detected -------- 1.75E-01 
MN-54 Not Detected -------- 6.95E-02 
MN-56 Not Detected -------- 4.17E+04 
MO-99 Not Detected -------- 7_78E-01 
NA-22 Not Detected -------- 7.89E-02 
NA-24 Not Detected -------- 6.51E-01 
NB-95 Not Detected -------- 4_91E-01 
ND-147 Not Detected -------- 4_45E-01 
NI-57 Not Detected -------- 2.28E-01 
BE-7 Not Detected -------- 4.85E-01 
RU-103 Not Detected -------- 5.08E-02 
RU-106 Not Detected -------- 5.27E-01 
SB-122 Not Detected -------- 1.23E-01 
SB-124 Not Detected .. .. .. .. .. .. - - 6.28E-02 
SB-125 Not Detected - - .. - .. .. .. .. 1. 85E- 01 
SC-46 Not Detected -------- 1_01E-01 
SR-85 Not Detected .. .. .. --- .. - 7.20E-02 
TA-182 Not Detected .. .. .. .. .. .. .. .. 3.00E-01 
TA-183 Not Detected -------- 1.26 
TE-132 Not Detected -------- 8_25E-02 
TL-201 Not Detected -------- 4.53E-01 
v- 48 Not Detected -------- 7_49E-02 
XE-133 Not Detected -------- 4.58E-01 
Y-88 Not Detected -------- 5_52E-02 
ZN- 65 Not Detected -------- 1. 96E- 01 
ZR-95 Not Detected -------- 1_20E-01 



- ( // J c\ 
***********************************************************~*********~**y 
* Sandia National Laboratories ~ '* 
* Radiation Protection Sample Diagnostics Program [881 Lab~l y 

* 8-31-95 2:12:54 PM y 

***************************************************************yyy**y**y 

* Analyzed by: l )/., %/r:;<.. Reviewed by: %"'lItM q ISl~) : 
******************~****************************~~~~:~************yy** 
Customer v 

Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17C-GR-021-0-SS-01 
50073721 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

667.000 
8-29-95 
8-31-95 

LAB02 

gram 
11:10:00 AM 

1: 39: 02 PM 

1800 seconds 
1801 seconds 

Comments: 
****************************************************** **************~~*** 

Nuclide Activity 
(pCijgram) 

2S Error MDA 

- - - - - - - -- - - - - - - ~ - - - - - ... - -- - ... - - - - - - - - - ... - ... - - ... - - - - -
U-238 Not Detected - - - ... - - - - 5.87 
TH-234 Not Detected -------- 1.10 
U-234 Not Detected -------- 1. 00 
RA-226 7.42E-01 6.7GE-01 1.06 
PB-214 6.26E-01 1.33E-01 1.13E- 01 
BI-214 5.1SE-01 L1SE-01 1. 12E- 01 
PB-210 Not Detected -------- 1.47 

TH-232 4.79E-Ol 2.21E-01 3.01E-Ol 
RA-228 5.25E-Ol 2.47E-01 3.32E-01 
AC-228 7.72E-01 2.07E-01 2.01E-01 
TH-228 Not Detected --_.---- 1. 49 
RA-224 Not Detected -------- 1. 83 
PB-212 7.61E-01 L59E-01 6.99E-02 
BI-212 Not Detected -------- 9.4BE-01 
TL-208 5.86E-01 L54E-01 1. 59E- 01 

U-235 Not Detected ... ... ... ... ... ... ... - 4.32E-01 
TH-231 Not Detected -------- 1. 00 
PA- 231 Not Detected ... ... ... ... ... ... ... - 2.39 
AC-227 Not Detected -------- 2.93 
TH-227 Not Detected -------- 6.60E-01 
RA-223 Not Detected -------- 3.56E-01 
RN-219 Not Detected -------- S.73E-01 
PB-211 Not Detected -------- 1.10 
TL-207 Not Detected -------- 2.55E+01 

AM-241 Not Detected ... - - - ... ... ... - 9.87E-01 
PU-239 Not Detected ... ... ... - ... - ... - 5.04E+02 
NP-237 Not Detected - ... ... - - ... - - 6.29E-01 
PA-233 Not Detected - - - ... - - ... - 1.02E-01 
TH-229 Not Detected - - - - - - - - 4.98E-01 



- ~ 

[Sununary Report] - Sample ID: 50073721 c C 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
- -- --- -- - .. - ------ - --- - - ----------- .. .. .. .. .. .. .. .. .. .. .. .. .. 

AG-110m Not Detected -------- 1.00E-01 
AR-41 Not Detected -------- 1_69E+07 
BA-133 Not Detected .. .. .. .. .. .. .. .. 1.07E-01 
BA-140 Not Detected .. .. .. .. .. .. .. .. 2.0BE-01 
CD-109 Not Detected· -------- 2_22 
CD-llS Not Detected .. .. .. - .. .. .. .. 2.14E-Ol 
CE-139 Not Detected -------- s.19E-02 
CE-141 Not Detected .. .. .. - .. .. .. .. 9.B4E-02 
CE-144 Not Detected -------- 4.40E-01 
CO-56 Not Detected -------- 6.s4E-02 
CO-57 Not Detected -------- S.61E-02 
CO-58 Not Detected -------- s.81E-02 
CO-60 Not Detected ---- .. --- 7.24E-02 
CR-s1 Not Detected -------- 4.37E-01 
CS-134 Not Detected -------- 9.17E-02 
CS-137 3.27E-01 7.69E-02 4.49E-02 
CU-64 Not Detected .. .. .. .. .. .. .. .. 2.l1E+02 
EU-1s2 Not Detected .. .. .. .. .. .. .. .. 4.46E-01 
EU-1s4 Not Detected .. .. .. .. .. .. .. .. 3.32E-01 
EU-1SS Not Detected -------- 2.60E-01 
FE-59 Not Detected --- .. ---- 1. 20E- 01 
GD-153 Not Detected -------- 1. 94E- 01 
HG-203 Not Detected -------- S.27E-02 
I-131 Not Detected -------- S.9BE-02 
IN-115m Not Detected -------- 2.B4E+02 
IR-l92 Not Detected -------- 5.15E-02 
K-40 1.60E+01 2.42 6.s4E-01 
LA-140 Not Detected .. .. .. .. .. .. .. - 1.62E-Ol 
MN-S4 Not Detected .. .. .. .. .. .. .. .. 6.05E-02 
MN-S6 Not Detected -------- s.41E+04 
MO-99 Not Detected -------- 7.B7E-01 
NA-22 Not Detected -------- 7.36E-02 
NA-24 Not Detected -------- 6.06E-01 
NB-95 Not Detected -------- 4.S4E-01 
ND-147 Not Detected .. .. .. .. .. .. .. .. 4.2SE-01 
NI-S7 Not Detected -------- 2.s4E-01 
BE-7 Not Detected -------- 4.27E-01 
RU-103 Not Detected .. .. .. .. .. .. .. .. S.21E-02 
RU-106 Not Detected -------- S.28E-01 
SB-122 Not Detected -------- 1. 34E-01 
SB-124 Not Detected -------- 6.09E-02 
SB-125 Not Detected .. .. .. .. .. .. .. .. 1. 63E- 01 
SC-46 Not Detected -------- 9.23E-02 
SR-8S Not Detected .. ------- 6.86E-02 
TA-IB2 Not Detected -------- 2.72E-01 
TA-183 Not Detected .. .. .. .. .. .. .. .. 1.14 
TE-132 Not Detected -------- 7.9SE-02 
TL-201 Not Detected --- .. ---- 4.47E-01 
V-48 Not Detected - - - - - - - - 6.06E-02 
XE-133 Not Detected - - - - - - - - 4.20E-01 
Y-88 Not Detected -------- 4.92E-02 
ZN-65 Not Detected -------- 1.7BE-Ol 
ZR-95 Not Detected - -- - - - - - 1.1SE- 01 



;// l -:lc \ 
*********************************************************~***}**;**:***l* 
* Sandia National L-aboratories __________ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory1 * 
* 8-31-95 2:53:12 PM * 
,************************************************************************ 

: Analyzed by: 5t. %A Reviewed by: rkJlI/J 4/5 (q;;- : 
** ***** * * **-****** i ** ***i;.* * ** * *** **** * ***** * ** **:VU*: ~** * * * ** * * *** ** * 

Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-022-0-SS-01-
Lab Sample ID 50073722 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

748.000 
8-29-95 
8-31-95 

LAB02 

gram 
11:08:00 AM 
2:19:22 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - .. - - - - - - - - - - - - - - - - - - - - ... - - - - - - .. - - .. .. - - .. 
U-238 Not Detected - - ... - - - -- 5.64 
TH-234 Not Detected - - - - - -- - 1.29 
U-234 Not Detected -------- 8.58E-01 
RA-226 7.79E-01 6.54E-01 1. 02 
PB-214 S.41E-01 1.1GE-01 1. OOE- 01 
BI-214 S.67E-01 1.19E-01 1. 04E- 01 
PB-210 Not Detected -------- 1. 33 

TH-232 4.69E-01 2.25E-01 3 .13E- 01 
RA-228 6.3SE-Ol 2.07E-01 2.39E-01 
AC-228 8.20E-01 2.00E-01 1. 74E- 01 
TH-228 Not Detected -------- 1.46 
RA-224 Not Detected - - ... ... - . ... - 1. 70 
PB-212 4.43E-01 1.1SE-01 1.35E-01 
BI-212 6.06E-01 4.0IE-01 5.87E-01 
TL-20S 6.44E-OI 1. 5IE-OI 1.42E-01 

U-235 Not Detected - - - - - - ... - 4.02E-01 
TH-231 Not Detected ... ... ... - ... - ... ... 8.82E-Ol 
PA-231 Not Detected -------- 2.37 
AC-227 Not Detected - - - ... - ... - - 2.85 
TH-227 Not Detected - ... - - ... ... ... ... 5.70E-01 
RA-223 Not Detected - ... ... - - - ... ... 3.16E-01 
RN-219 Not Detected -------- 7.17E-01 
PB-211 Not Detected -------- 9.75E-01 
TL-207 Not Detected -------- 2.29E+01 

AM-241 Not Detected -------- 9.19E-01 
PU-239 Not Detected -------- 4.57E+02 
NP-237 Not Detected - - ... ... ... - ... - 5.88E-Ol 
PA-233 Not Detected -------- 9.73E-02 
TH-229 Not Detected -------- 4.54E-01 



[Summary Report] Sample ID: 50073722 
Ii-C\ 

-
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

... - ... ... ... ... ... ... ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 6.56E-02 
AR-41 Not Detected ... ... ... ... ... - ... ... 2.20E+07 
BA-l33 Not Detected -------- 9.60E-02 
BA-140 Not Detected ... ... ... ... ... ... ... ... 1.89E-01 
CD-109 Not Detected- ... ... ... ... ... ... - ... 1.58 
CD-115 Not Detected -------- 2.06E-01 
CE-139 Not Detected -------- 5.07E-02 
CE-141 Not Detected -------- 9.37E-02 
CE-144 Not Detected -------- 3.93E-01 
CO-56 Not Detected -------- 5.90E-02 
CO-57 Not Detected -------- 5.48E-02 
CO-58 Not Detected -------- 5.34E-02 
CO-60 Not Detected -------- 6.28E-02 
CR-51 Not Detected ... ... ... ... ... ... ... ... 3.89E-01 
CS-134 Not Detected -------- 8.43E-02 
CS-137 1. 03E- 01 3.60E-02 4.32E-02 
CU-64 Not Detected -------- 1.96E+02 
EU-152 Not Detected -------- 4.09E-01 
EU-154 Not Detected -------- 3.00E-01 
EU-155 Not Detected -------- 2.31E-01 
FE-59 Not Detected ... ... ... ... ... ... ... ... 1.15E- 01 
GD-153 Not Detected ... ... ... ... ... ... ... ... 1.83E-01 
HG-203 Not Detected -------- 4.92E-02 
I-131 Not Detected -------- 5.33E-02 
IN-115m Not Detected -------- 3.02E+02 
IR-192 Not Detected ... ... ... ... ... ... ... ... 4.54E-02 
K-40 1.70E+01 2.52 6.49E-01 
LA-140 Not Detected -- ... ----- 1. 50E- 01 
MN-54 Not Detected ... ... ... ... ... ... ... ... 5.75E-02 
MN-56 Not Detected ---_._-- 5.91E+04 
MO-99 Not Detected ... ... ... ... ... ... ... ... 7.01E-01 
NA-22 Not Detected ... ... ... ... ... ... ... ... 6.64E-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 6.43E-01 
NB-95 Not Detected -------- 3.98E-01 
ND-147 Not Detected ... ... ... ... ... ... ... ... 3.54E-01 
NI-57 Not Detected -------- 2.41E-01 
BE-7 Not Detected ... ... ... ... ... ... ... ... 4.15E-01 
RU-103 Not Detected -------- 4.29E-02 
RU-106 Not Detected -------- 4.56E-01 
SB-122 Not Detected ... ... ... ... ... ... ... ... 1.12E- 01 
SB-124 Not Detected -------- 5.07E-02 
SB-125 Not Detected ... ... ... ... ... ... ... ... 1. 40E- 01 
SC-46 Not Detected ... ... ... ... ... ... ... ... 9.10E-02 
SR-85 Not Detected -------- 6.26E-02 
TA-182 Not Detected ... ... ... ... ... ... ... ... 2.64E-01 
TA-183 Not Detected ... ... ... ... ... ... ... ... 1. 07 
TE-132 Not Detected ... ... ... ... ... ... ... ... 7.44E-02 
TL·201 Not Detected ... ... ... ... ... ... ... ... 3.96E-01 
V-48 Not Detected ... ... ... ... ... ... ... ... 6.76E-02 
XE-133 Not Detected ... ... ... ... ... ... ... ... 3.96E-01 
Y-88 Not Detected ... ... ... ... ... ... ... ... 5.05E-02 
ZN-65 Not Detected ... ... ... ... ... ... ... ... 1. 74E- 01 
ZR-95 Not Detected -------- 9.32E-02 



/f~i-'\ 
***************************************************~************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 8-31-95 3:37:25 PM * 
.****************~******************************************************* 

; Analyzed bY:/Thb/. %hs Reviewed by: ~ 9/5/q)" : 
*****************~~*****************************~*~~*~*************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17C-GR-023-0-SS-01' 
50073723 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

670.000 
8-29-95 
8-31-95 

LAB 0 2 

gram 
11:06:00 AM 
2:59:53 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - -- - - - - - - - - - - - - - -- - - - - - - - --- - - - - - - -- - - - - - - - -
U-238 Not Detected -------- 5.7l 
TH-234 Not Detected -------- 1. 36 
U-234 Not Detected -------- 8.7lE-01 
RA-226 8.10E-01 !;.02E-01 9.21E-01 
PB-214 5.05E-01 1.10E- 01 9.14E-02 
BI-214 5.00E-01 1.07E-01 8.56E-02 
PB-210 Not Detected -------- 1.11 

TH-232 6.78E-01 2.17E-01 2.38E-01 
RA-228 3.94E-01 2.33E-Ol 3.33E-01 
AC-228 6.62E-01 1.77E-01 1.56E-v1 
TH-228 4.5SE-01 3.36E-01 8.49E-01 
RA-224 Not: Detected - - - ... - - - - 1. 84 
PB-212 5.61E-01 1.21E-01 1.D1E-01 
BI-212 9.47E-01 4.66E-01 6.29E-01 
TL-208 S.S8E-01 1.44E-01 1. 43E- 01 

U-23S Not Detected -------- 3.93E-01 
TR-231 Not Detected -------- 9.90E-01 
PA·231 Not Detected --- .. ---- 2.46 
AC-227 Not Detected -------- 3.1B 
TH-227 Not Detected -------- 6.17E-01 
RA-223 Not Detected -------- 3.61E-01 
RN-219 Not Detected -------- 8.42E-01 
PB-211 Not Detected - - - .. - - - - 1. 07 
TL-207 Not Detected - - - - - - - - 2.42E+01 

AM- 241 Not Detected -------- 9.S6E-Ol 
PU-239 Not Detected -------- 4.94E+02 
NP-237 Not Detected - .. - - - - - .. 6.30E-01 
?A-233 Not Detected .. .. - .. .. - - - 1.07E-01 
TH-229 Not Detected - .. - .. - - .. - 4.88E-01 



[Summary Report] - Sample ID: 5007-3723 @ 
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

---------- ------------- ----------- .. .. .. .. .. .. .. .. .. .. .. .. -
AG-110m Not Detected -------- 1.12E-01 
AR-41 Not Detected -------- 3.02E+07 
BA-l33 Not Detected -------- 9.75E-02 
BA-HO Not Detected .. .. .. .. .. .. .. .. 1.99E-01 
CD-109 Not Detected· -------- 2.19 
CD-115 Not Detected -------- 2.28E-01 
CE-139 Not Detected -------- 5.18E-02 
CE-141 Not Detected -------- 9.50E-02 
CE-144 Not Detected -------- 4.30E-01 
CO-56 Not Detected -------- 6.62E-02 
CO-57 Not Detected -------- 5.80E-02 
CO-58 Not Detected -------- 5.25E-02 
CO-60 Not Detected -------- 6.65E-02 
CR-51 Not Detected -------- 4.42E-01 
CS-134 Not Detected ----- .. _- 8.73E-02 
CS-137 4.34E-01 8.32E-02 6.31E-02 
CU-64 Not Detected .. .. .. .. .. .. .. - 2.19E+02 
EU-152 Not Detected .. .. .. .. .. .. .. - 4.84E-01 
EU-154 Not Detected .. .. .. .. .. ... .. - 3.26E-01 
EU-155 Not Detected .. .. .. .. .. .. .. - 2.57E-01 
FE-59 Not Detected .. .. .. .. .. .. .. - 1. 36E- 01 
GD-153 Not Detected -------- 1. 92E- 01 
HG-203 Not Detected -------- 5.36E-02 
I-131 Not Detected -------- 5.93E-02 
IN-115m Not Detected -------- 3.71E+02 
IR-192 Not Detected -------- 5.15E-02 
K-40 1.71E+01 2.54 3.79E-01 
LA-140 Not Detected -------- 1.67E-01 
MN-54 Not Detected -------- 6.37E-02 
MN-56 Not Detected -------- 8.01E+04 
MO-99 Not Detected -------- 7.05E-01 
NA-22 Not Detected -------- 8.50E-02 
NA-24 Not Detected -------- 7.04E-01 
NB-95 Not Detected -------- 4.30E-01 
ND-147 Not Detected -------- 3.85E-01 
NI-57 Not Detected -------- 2.42E-01 
BE-7 Not Detected --.~----- 4.64E-01 
RU-103 Not Detected -------- 5.60E-02 
RU-106 Not Detected -------- 4.99E-01 
SB-122 Not Detected -------- 1.26E-01 
SB-124 Not Detected -------- 5.71E-02 
SB-125 Not Detected -------- 1.55E-01 
SC-46 Not Detected -------- 9.14E-02 
SR-85 Not Detected -------- 6.42E-02 
TA-182 Not Detected -------- 2.68E-01 
TA-183 Not Detected -------- 1.11 
TE-132 Not Detected -------- 7.77E-02 
TL-201 Not Detected -------- 4.25E-01 
V-48 Not Detected -------- 6.73E-02 
XE-133 Not Detected -------- 4.44E-Ol 
Y-88 Not Detected -------- 4.00E-02 
ZN- 65 Not Detected - - - - - - - - 1. 71E- 01 
ZR-95 Not Detected - - - - - - - - 1. OaE- 01 



/ I-:::;G '\ 
************************************************~~*********** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (BBl Laboratory] * 
* 8-31-95 4:22:02 PM * 
'************************************************************************ 
< c 91 I r * 
* Analyzed by: ~ /s Io~ Reviewed by: I4tPVV] 9/') f'1> * 
******************-'t'~-~****'~********************"~****************** 

Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-024-o-SS-01 
Lab Sample ID 50073724 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

671. 000 
8-29-95 
8-31-95 

LAB 0 2 

gram 
11:24:00 AM 

3:47:52 PM 

1BOO seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 28 Error MDA 
(pCi/grarn) 

- - - - - - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - - - - -
U-238 Not Detected --.----- 5_83 
TH-234 Not Detected -------- 1.41 
U-234 Not Detected --.----- 9.30E-01 
RA-226 1. OB 7.36E-01 1.12 
PB- 214 5.30E-01 l.18E- 01 l. 07E- 01 
BI-214 5_36E-01 1. lBE- 01 1. 07E- 01 
PB-210 Not Detected --.--.-- 1.42 

TH-232 4.63E-01 2.33E-01 3.2BE-01 
RA-228 6.66E-01 2.40E-01 2.77E-01 
AC-228 Not Detected -------. 3_68E-Ol 
TH-228 Not Detected -------- 1. 51 
RA-224 Not Detected --.--.-- l. 78 
PB-2l2 6.89E-01 1. 61E- 01 7.12E-02 
BI-212 6.28E-01 3.76E-01 S.27E-01 
TL-208 4.89E-ol 1.36E-01 1.44E-01 

U-235 Not Detected --.--.-- 4.25E-Ol 
TH-231 Not Detected -------- 9.78E-Ol 
PA-231 Not Detected -----.-- 2.45 
AC-227 Not Detected -------- 2.97 
TH-227 Not Detected --.----- 6.34E-Ol 
RA-223 Not Detected -------- 3.57E-Ol 
RN-219 Not Detected -------- 8.7oE-01 
PB-211 Not Detected -------- 1.15 
TL-207 Not Detected - - - - - - - - 2.45E+Ol 

AM-241 Not Detected -------- 9.S1E-Ol 
PU-239 Not Detected -------- 4.9SE+02 
NP-237 Not Detected - - - - - - - - 6.10E-O: 
PA-233 Not Detected -------- l.04E-Ol 
TH-229 Not Detected - - - - - - - - 5.10E-01 



~ [summary Report] - Sample ID: 5007·3724 ~. 
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

... ... ... ... ... ... ... ... ... ... ------------- ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 1.03E-01 
AR-41 Not Detected -------- 3.13E+07 
BA-l33 Not Detected -------- 1.04E-01 
BA-140 Not Detected ... ... ... ... ... ... ... ... 2.07E-01 
CD-109 Not Detected. -------- 2.14 
CD-llS Not Detected -------- 2.24E-01 
CE-139 Not Detected -------- S.28E-02 
CE-141 Not Detected -------- 9.84E-02 
CE-144 Not Detected -------- 4.18E-01 
CO-56 Not Detected -------- 6.72E-02 
CO-57 Not Detected -------- S.88E-02 
CO-58 Not Detected -------- S.73E-02 
CO-60 Not Detected - ... _----- 6.32E-02 
CR-S1 Not Detected -------- 4.19E-01 
CS-134 Not Detected ---- ... _-- 8.68E-02 
CS-137 3.S4E-01 7.09E-02 S.39E-02 
CU-64 Not Detected -------- 2.29E+02 
EU-1S2 Not Detected -- ... ----- 4.4SE-01 
EU-1S4 Not Detected -------- 3.2SE-01 
EU-155 Not Detected - ... _----- 2.44E-01 
FE-59 Not Detected -------- 1.29E-01 
GD-153 Not Detected -------- 2.03E-01 
HG-203 Not Detected -------- S.19E-02 
I-131 Not Detected -------- 6.33E-02 
IN-115m Not Detected ... ... ... ... ... ... ... ... 3.91E+02 
IR-192 Not Detected -------- 4.99E-02 
K-40 1.77E+01 2.64 6.34E-01 
LA-140 Not Detected -------- 1. 61E-01 
MN-54 Not Detected -------- 6.02E-02 
MN-56 Not Detected -------- 9.29E+04 
MO-99 Not Detected -------- 7.12E-01 
NA-22 Not Detected -------- 7.87E-02 
NA-24 Not Detected -------- 6.S1E-01 
NB-95 Not Detected -------- 4.47E-01 
ND-147 Not Detected -------- 3.73E-01 
NI-57 Not Detected -------- 2.24E-01 
BE-7 Not Detected -------- 4.S3E-01 
RU-103 Not Detected -------- S.08E-02 
RU-106 Not Detected -------- S.23E-01 
SB-122 Not Detected -------- 1.30E-01 
SB-124 Not Detected -------- S.46E-02 
S3-125 Not Detected -------- 1.49E-01 
SC-46 Not Detected ... ... ... ... ... ... ... ... 9.01E-02 
SR-8S Not Detected -------- 7.12E-02 
TA-182 Not Detected -------- 2.66E-01 
TA-183 Not Detected -------- 1.11 
TE-132 Not Detected -------- 7.76E-02 
TL-201 Not Detected ... ... ... ... ... ... ... ... 4.57E-01 
V-48 Not Detected -------- 6.88E-02 
XE-133 Not Detected -------- 4.36E-01 
Y-88 Not Detected -------- 4.32E-02 
ZN-65 Not Detected -------- 1.73E-01 
ZR-95 Not Detected -------- 9.76E-02 



/ f.?-G \ 
***************************************************\** 1~~**~**~******** 
* Sandia National Laboratories ~ * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-01-95 10:56:39 AM * 

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

* Analyzed by: ~ 91s Iq<.., Reviewed by: ~ Cf/S'('1) : 
********************~ --****'~~******************~;*~**************** 
Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-025-0-SS-0l" 
Lab Sample ID 50073725 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

682.000 
8-29-95 
9-01-95 

LAB 0 2 

gram 
11:16:00 AM 
10:22:36 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 5.23 
TH-234 Not Detected -------- 1.29 
U-234 Not Detected -------- 8.84E-01 
RA-226 8.57E-01 5.7SE-01 8.67E-01 
PB-214 5.03E-01 1.13E-Ol 1. 02E- 01 
BI-214 5.19E-Ol 1.10E-Ol 9 .1lE- 02 
PB-2l0 Not Detected -------- 1.50 

TH-232 6.17E-Ol 2.45E-Ol 3.17E-01 
RA-228 6.70E-01 2.21E-01 2.28E-01 
AC-228 6.57E-01 1.84E-01 1.81E-01 
TH-228 4.62E-Ol· 3.20E-01 7.22E-01 
RA-224 Not Detected -------- 1. 71 
PB-212 6.38E-01 l.37E-01 6.21E-02 
BI-212 Not Detected - - - - - - - - 8.94E-Ol 
TL-208 6.30E-Ol l. 52E- 01 1.42E-Ol 

U-235 Not Detected -------- 4.01E-Ol 
TH-231 Not Detected -------- 9.06E-01 
PA-231 Not Detected -------- 2.20 
AC-227 Not Detected -------- 2.99 
TH-227 Not Detected -------- 5.96E-01 
RA-223 Not Detected - - - - - - - - 3.43E-01 
RN-219 Not Detected -------- 8 .11E- 01 
PB- 211 Not Detected - - - - - - - - 1. 07 
TL-207 Not Detected - - - - - - - - 2.26E+01 

AM-241 Not Detected -------- 8.66E-01 
PU-239 Not Detected - - - - - - - - 4.73E+02 
NP-237 Not Detected - - - - - - - - 5.97E-01 
PA-233 Not Detected -------- 9.22E-02 
TH-229 Not Detected - - - - - - - - 4.73E-01 



[Summary Report) - Sample ID: 50073725 

Nuclide Activity 
(pCi/gram) 

2S Error 

-----... - - - .... - ... ... ... ... ... ... ... ... ... ... ... ... -... ... - ... - ... ... ... - ... ... ... ... ... ... ... ... ... ... ... ... - ... 

AG-llOm Not Detected -------- S.30E-02 
AR-4l Not Detected -------- 3.74E+10 
BA-133 Not Detected ... ... ... - ... ... ... ... 9.48E-02 
BA-140 Not Detected -------- 2.04E-Ol 
CD-109 Not Detected. -------- 2.07 
CD-l1S Not Detected -------- 2.47E-Ol 
CE-139 Not Detected -------- S.l1E-02 
CE-141 Not Detected -------- 9.S1E-02 
CE-144 Not Detected ... ... ... - ... ... ... .... 3.83E-Ol 
CO-56 Not Detected -------- S.89E-02 
CO-57 Not Detected ... - - ... ... ... ... ... S.63E-02 
CO-58 Not Detected ... ... ... ... ... ... ... ... S.llE-02 
CO-60 Not Detected .... ... ... ... ... ... ... ... 7.13E-02 
CR-S1 Not Detected --_ .... ---- 4.29E-Ol 
CS-134 Not Detected -------- 8.S3E-02 
eS-137 Not Detected -------- S.99E-02 
eU-64 Not Detected .... ... ... .... ... ... .... ... 6.19E+02 
EU-1S2 Not Detected .... .... ... .... ... ... .... ... 4.06E-01 
EU-1S4 Not Detected .... ... ... - ... ... ... ... 2.87E-Ol 
EU-1SS Not Detected .... ... ... .... ... ... .... ... 2.21E-01 
FE-59 Not Detected -------- 1.19E- 01 
GD-1S3 Not Detected -------- 1.90E-01 
HG-203 Not Detected -------- 4.88E-02 
I -131 Not Detected -------- 5.97E-02 
IN-115m Not Detected -------- 6.09E+03 
IR-192 Not Detected -------- 4.63E-02 
K-40 1. 44E+Ol 2.20 5.50E-01 
LA-140 Not Detected -------- 2.21E-01 
MN-54 Not Detected -------- 5.90E-02 
MN-S6 Not Detected .... ... .... ... ... ... ... ... 1. 24E+07 
MO-99 Not Detected -------- 8.53E-Ol 
NA-22 Not Detected -------- 6.98E-02 
NA-24 Not Detected .... .... ... .... ... .... ... ... 1.55 
NB-95 Not Detected -------- 4.88E-Ol 
ND-147 Not Detected -------- 3.93E-01 
NI-57 Not Detected -------- 3.22E-01 
BE-7 Not Detected ... .... .... ... .... .... .... .... 4.34E-Ol 
RU-1Q3 Not Detected .... .... .... ... .... .... .... .... 4.96E-02 
RU-106 Not Detected .... ... .... ... ... ... .... ... 4.80E-01 
SB-122 Not Detected -------- 1.36E-01 
SB-124 Not Detected -------- S.19E-02 
SB-125 Not Detected -------- lASE-01 
SC-46 Not Detected -------- 9.03E-02 
SR- 85 Not Detected -------- 6.27E-02 
TA-182 Not Detected -------- 2.64E-Ol 
TA-183 Not Detected -------- 1.12 
TE-132 Not Detected -------- 8.S2E-02 
TL-201 Not Detected -------- S.37E-Ol 
V-48 Not Detected -------- 6.23E-02 
XE-133 Not Detected -------- S.12E-Ol 
Y-88 Not Detected -------- S.09E-02 
ZN- 65 Not Detected -------- 1.76E-Ol 
ZR-95 Not Detected -------- 1.02E-Ol 



**************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 9-01-95 11:37:09 AM .. 
>***************************************************** *****************~* 

* 'i' / 11fXr1 .,- 1 r * * Analyzed by: 1/ ~ Is. fq Reviewed by: 4/,> ,q) .. 
*******************~**r****~******************** ** ********~******* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
AcqUire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

(/ 
S.WRIGHTSON (7585) 
17C-GR-026-0-SS-01 
50073726 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

687.000 
8-29-95 
9-01-95 

LAB 0 2 

gram 
11:20:00 AM 
11:03:16 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - ... ... ... ... ... ... ... - ... - ... ... ... ... ... ... ... ... ... ... - ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ... - ... ... ... ... ... 

U-238 Not Detected -------- 5.61 
TH-234 Not Detected -------- 1. 23 
U-234 Not Detected -------- 9.26E-01 
RA-226 5.77E-01 6.10E-Ol 9.69E-Ol 
PB-2H 5.33E-01 1. 20E- 01 1.13E- 01 
BI-214 4.19E-01 9.91E-02 9.32E-02 
PB-210 Not Detected -------- 1.43 

TH-232 5.97E-Ol 2.08E-01 2.42E-01 
RA-228 4.9GE-01 2.32E-Ol 2.30E-01 
AC-22B Not Detected -------- 3.43E-01 
TH-228 7.62E-'OV 3.93E-Ol 7.77E-01 
RA-224 7.49E-01 4.S3E-Ol 7.27E-01 
PB-212 6.67E-Ol 1.44E-Ol 6.44E-02 
BI-212 9.S7E-Ol 4.22E-Ol S.34E-Ol 
TL-208 S.8SE-01 1.46E-01 1.40E-01 

U-235 Not Detected -------- 4.03E-Ol 
TH-231 Not Detected ... ... ... ... ... ... ... ... 9.57E-Ol 
PA-231 Not Detected ... ... ... - ... ... ... ... 2.22 
AC-227 Not Detected -------- 2.84 
TH-227 Not Detected ... ... ... ... ... ... ... ... 5.92E-Ol 
RA-223 Not Detected ... ... ... ... ... ... ... ... 3.608-01 
RN-219 Not Detected - ... ... ... ... ... ... ... 8.00E-Ol 
PB- 211 Not Detected ... - - ... ... ... ... ... 1. 03 
TL-207 Not Detected -------- 2.36E+01 

AM-241 Not Detected - - ... ... ... - ... ... 8.83E-01 
PU-239 Not Detected - - - ... ... ... ... - 4.98E+02 
NP-237 Not Detected -------- 5.97E-01 
PA-233 Not Detected ... - ... ... ... ... ... ... 1.02E-Ol 
TH-229 Not Detected ... ... ... ... ... ... - - 4.68E-Ol 



/?c " \ 

[Summary Report] - Sample ID: 50073726 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

... ... ... ... ... ... ... ... ... ... ------------- ----------- -------------
AG-Il0m Not Detected -------- 7.B4E-02 
AR-4l Not Detected -------- 5.05E+10 
BA-133 Not Detected -------- 1.0IE-Ol 
BA-140 Not Detected -------- 2.l0E-Ol 
CD-109 Not Detected -------- 2.00 
CD-1l5 Not Detected -------- 2.63E-Ol 
CE-139 Not Detected -------- 4.96E-02 
CE-141 Not Detected -------- 9.56E-02 
CE-144 Not Detected -------- 4.13E-Ol 
CO-56 . Not Detected -------- 5.99E-02 
CO-57 Not Detected -------- 5.2SE-02 
CO-58 Not Detected ---_ ... --- 5.7SE-02 
CO-60 Not Detected -------- 6.93E-02 
CR-S1 Not Detected -------- 3.98E-Ol 
CS-134 Not Detected -------- 8.19E-02 
CS-137 1.61E-0l 4.61E-02 4.96E-02 
CU-64 Not Detected -------- 7.17E+02 
EU-1S2 Not Detected -------- 4.2SE-Ol 
EU-1S4 Not Detected -------- 3.1SE-Ol 
EU-1SS Not Detected -------- 2.26E-Ol 
FE-59 Not Detected -------- 1.2SE-Ol 
GD-1S3 Not Detected -------- 1.92E-Ol 
HG-203 Not Detected -------- 4.76E-02 
I-131 Not Detected -------- S.98E-02 
IN-115m Not Detected --- .. ---- 7.06E+03 
IR-192 Not Detected --- .. ---- 4.66E-02 
K-40 1.61E+01 2.40 4.17E-Ol 
LA-140 Not Detected -------- 2.42E-Ol 
MN-S4 Not Detected -------- 6.2SE-02 
MN-S6 Not Detected -------- 1.48E+07 
MO-99 Not Detected -------- 8.97E-Ol 
NA-22 Not Detected -------- 7.44E-02 
NA-24 Not Detected -------- 1. 67 
NB-9S Not Detected -------- 4.81E-01 
ND-147 Not Detected -------- 4.02E-Ol 
NI-S7 Not Detected -------- 3.S0E-01 
BE-7 Not Detected -------- 4.26E-01 
RU-103 Not Detected -------- 4.41E-02 
RU-106 Not Detected ----- .. _- S.23E-01 
SB-122 Not Detected -------- 1. SSE-01 
SB-124 Not Detected -------- S.25E-02 
SB-12S Not Detected -------- 1.46E-Ol 
SC-46 Not Detected -------- 1. OlE- 01 
SR-8S Not Detected -------- 6.S7E-02 
TA-182 Not Detected -------- 2.97E-Ol 
TA-1B3 Not Detected -------- 1.15 
TE-132 Not Detected -------- 8.99E-02 
TL-201 Not Detected -------- 4.94E-01 
V-48 Not Detected -------- 7.32E-02 
XE-133 Not Decected -------- 5.39E-Ol 
Y-88 Not Detected -------- 4.80E-02 
ZN-6S Not Detected -------- 1.93E-01 
ZR-9S Not Detected -------- 1.00E-Ol 



/ r?c'\ 
**************************************************** ******************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program {88l Laboratory] * 
* 9-01-95 12:17:23 PM * 
************************************************************************* 

: Analyzed by: ~" % Reviewed by: 91L!J.M o,/,; Iqr- : *******************~****~~********************~J4~~~*************** 
Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-Q27-0-SS-0l -
Lab Sample ID 50073727 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

749.000 
8-29-95 
9-01-95 

LAB 0 2 

gram 
10:55:00 AM 
11:43:41 AM 

1800 seconds 
1801 seconds 

Comments: 
*******************************************************y***************** 

Nuclide Activity 
(pei/gram) 

2S Error MDA 

- .. .. .. .. .. .. -- .. .. -.. .. .. - .. - .. .. .. .. .. ----------- .. .. .. .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected -------- 5.27 
TH-234 Not Detected -_ .. _---- 1. 2B 
U-234 Not Detected -------- 8.69E-01 
RA-226 9.01E-01 7.55E-Ol 1.1B 
PB-214 5.68E-01 1.23E-Ol 1.llE-01 
BI-214 5.37E-01 1.0BE-01 B.29E-02 
PB-210 1. 08 5.4SE-01 4.71E-01 

TH-232 7.00E-Ol 2.30E-01 2.6BE-01 
RA-22B 3.23E-01 2.16E-01 3.19E-01 
AC-228 Not Detected -------- 3.32E-01 
TH-228 6.SSE-0l 3.60E-01 B.OOE-01 
RA-224 Not Detected -- .. ----- 1. 63 
PB-212 6.l..:!E-Ol 1.67E-01 6.74E-02 
BI-212 6.26E-Ol 3.89E-Ol 5.60E-Ol 
TL-208 6.84E-Ol 1.57E-Ol 1.44E-01 

U-235 Not Detected -------- 3.78E-01 
TH-231 Not Detected -------- 9.23E-Ol 
PA-231 Not Detected -------- 2.27 
AC-227 Not Detected -------- 2.93 
TH-227 Not Detected -------- 5.65E-01 
RA-223 Not Detected -------- 3.SSE-01 
RN-219 Not Detected -------- 7.64E-01 
PB-211 Not Detected -------- 1. 00 
TL-207 Not Detected -------- 2.30E+Ol 

AM-241 Not Detected -------- 8.9SE-Ol 
PU-239 Not Detected -------- 4.69E+02 
NP-237 Not Detected -------- S.77E-01 
PA-233 Not Detected -------- 9.40E-02 
TH-229 Not Detected -------- 4.S9E-01 



[Summary Report] - Sample ID: 50073727 

~. \ 

(Jzs\ 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
---------- ... ... - ... ... .,. ... ... ... ... ... ... ... ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ... -... ... ... - - ... ... 

AG-IIOm Not Detected -------- 8.47E-02 
AR-4I Not Detected -------- 7.14E+10 
BA-133 Not Detected -------- 9.62E-02 
BA-140 Not Detected -------- 2.03E-01 
CD-l09 Not Detected' --- .. ---- 1.95 
CD-1l5 Not Detected -------- 2.6SE-01 
CE-139 Not Detected -------- 4.78E-02 
CE-141 Not Detected -------- 9.29E-02 
CE-144 Not Detected -------- 3.90E-OI 
CO-56 Not Detected -------- 6.09E-02 
CO-57 Not Detected -------- 5.S3E-02 
CO-58 Not Detected -------- 5.2SE-02 
CO-GO Not Detected -------- 6.09E-02 
CR-51 Not Detected -------- 4.03E-Ol 
CS-134 Not Detected -------- 8.4SE-02 
CS-137 2.34E-Ol S.7GE-02 S.96E-02 
CU-64 Not Detected -------- G.77E+02 
EU-152 Not Detected -------- 4.0SE-01 
EU-154 Not Detected -------- 3.13E-Ol 
EU-ISS Not Detected -------- 2.39E-Ol 
FE-59 Not Detected ... ... ... ... ... ... ... .. 1.18E-OI 
GD-153 Not Detected -------- 1. 84E- 01 
HG-203 Not Detected -------- S.10E-02 
1-131 Not Detected -------- G.05E-02 
IN-115m Not Detected -------- 8.32E+03 
IR-192 Not Detected -------- 4.S8E-02 
K-40 1. 67E+Ol 2.47 4.24E-01 
LA-HO Not Detected -------- 1.97E-Ol 
MN-S4 Not Detected -------- S.35E-02 
MN-56 Not Detected -------- 2.02E+07 
MO-99 Not Detected -------- 9.02E-Ol 
NA-22 Not Detected ------ .. - 6.67E-02 
NA-24 Not Detected .. .. .. ... ... .. .. ... 1.56 
NB-95 Not Detected ... ... ... .. .. .. .. .. 4.66E-Ol 
NO-H7 Not Detected .. .. .. .. .. .. .. .. 3.5SE-01 
NI-57 Not Detected .. .. .. .. ... .. .. .. 3.1SE-Ol 
BE-7 Not Detected .. .. .. .. .. .. .. .. 4.54E-Ol 
RU-I03 Not Detected -------- 4.60E-02 
RU-106 Not Detected -------- 4.S1E-Ol 
SB-122 Not Detected .. .. .. ... .. .. .. .. 1.41E-01 
SB-124 Not Detected -------- 5.65E-02 
SB-12S Not Detected -------- 1.40E-Ol 
SC-46 Not Detected .. .. .. .. ... .. .. .. 8.59E-02 
SR- 85 Not Detected -------- 6.11E-02 
TA-182 Not Detected .. .. .. ... .. ... .. .. 2.S7E-Ol 
TA-183 Not Detected .. .. - - - - - - 1.17 
TE-132 Not Detected -------- 8.46E-02 
TL-201 Not Detected - - - - - - - - 5.16E-Ol 
V-48 Not Detected - - - - - - - - 6.S9E-02 
XE-133 Not Detected - - - - - - - - 5.31E-Ol 
Y-88 Not Detected -------- 4.41E-02 
ZN-65 Not Detected - - - - - - - - 1. 74E- 01 
ZR-95 Not Detected - - - - - - - - 9.74E-02 



, 
" 

\ 

**************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 

~,-* 9-01-95 12:57:03 PM * 
.************************************************************************ 

: Analyzed by: 'f: %~" Reviewed by: .khPI • .IV1 4/,) (q)' : 
******************* ****~~~********************~~~~~~*************** 

Customer: S.WRIGHTSON (7585) 
Customer Sample ID 17C-GR-028-0-SS-01 
Lab Sample ID 50073728 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

691. 000 
8-29-95 
9-01-95 

LAB 02 

gram 
10:57:00 AM 
12:23:26 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/grarn) 

2S Error MDA 

- - - - - - - - - - ------------- ... ... ... -- ... ... ... ... ... - ... ... ... ... ... - ... ... ... ... ... ... -
U-238 Not Detected -------- 5.44 
TH-234 Not Detected -------- 1.27 
U-234 Not Detected -------- 8.49E-01 
RA-226 Not Detected -------- 1.24 
PB-214 5.08E-01 1.l3E· 01 1. 01E- 01 
BI-214 4.76E-01 1.04E-01 8.76E-02 
PB-210 Not Detected ... ... ... - ... ... ... - 1. 36 

TH-232 6.20E-01 2.87E-01 4.01E-01 
RA-228 5.23E-01 2.45E-01 3.28E-01 
AC-228 8.27E-01 2.07E-01 1. 83E- 01 
TH-228 Not Detected -------- 1.38 
RA-224 Not Detected -------- 1. 70 
PB-212 6.47E-01 1.37E-01 6.44E-02 
BI-212 B.02E-Ol 4.48E-Ol 6.29E-Ol 
TL-208 4.70E-01 1. 4lE- 01 1.62E-01 

U-235 Not Detected -------- 3.92E-Ol 
TH-231 Not Detected -------- 9.54E-Ol 
PA-231 Not Detected -------- 2.27 
AC-227 Not Detected -------- 2.76 
TH-227 Not Detected -------- S.8SE-Ol 
RA-223 Not Detected -------- 3.6SE-Ol 
RN-219 Not Detected -------- 7.79E-01 
PB-21l Not Detected -------- 1. 09 
TL-207 Not Detected ... ... ... ... ... ... ... - 2.32E+Ol 

AM-241 Not Detected ... ... ... ... ... ... ... - 9.0SE-01 
PU-239 Not Detected ... ... ... ... ... ... ... - 4.73E+02 
NP-237 Not Detected ... ... ... ... ... ... ... - S.88E-Ol 
PA-233 Not Detected ... ... ... ... ... ... ... - 9.62E-02 
TH-229 Not Detected -------- 4.67E-01 



[Summary Report) - Sample ID: S0073728 

Nuclide Activity 

AG-llOm 
AR-41 
BA-133 
BA-140 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
C8-137 
CU- 64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
l-l31 
IN-115m 
lR-192 
K-40 
LA-140 
MN- 54 
MN-56 
MO-99 
NA-22 
NA-24 
NB-95 
NiJ-147 
NI-S7 
BE-7 
RU-103 
RU-106 
SB-122 
5B-124 
SB-125 
5C-46 
SR-8S 
TA-182 
TA-183 
TE-l32 
TL-201 
V-48 
XE-133 
Y-88 
ZN-65 
ZR-95 

(pei/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 

2.55E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.62E+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 
Not Detected 
Not Detected 

28 Error MDA 

5.71E-02 

2.42 

8.93E-02 
9.71E+10 
9.56E-02 
2.14E-01 
1. 98 
2.77E-01 
5.00E-02 
9.49E-02 
4.02E-01 
5.91E-02 
5.46E-02 
5.23E-02 
5.69E-02 
4.03E-01 
8.S3E-02 
4.93E-02 
7.S9E+02 
4.12E-01 
3.04E-01 
2.36E-01 
1.17E-01 
1.82E-01 
5.26E-02 
6.41E-02 
9.49E+03 
4.62E-02 
4.77E-01 
2.32E-01 
6.16E-02 
2.32E+07 
9.12E-01 
7.15E-02 
1. 59 
4.86E-01 
3.99£-01 
3.27E-Ol 
4.31E-01 
5.03E-02 
4.97E-01 
1.44E-01 
5.51E-02 
1.40E-01 
9.12E-02 
6.46E-02 
2.72E-01 
1.19 
8.80E-02 
4.87E-01 
7.16E-02 
5.13E-01 
4.51E-02 
1. 71E- 01 
1.10E- 01 



\ 

l?c " 
****************************************************** ********~********* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 9-01-95 1:36:49 PM * 
t**********************************************************************~* 
k q/ ( * * Analyzed by: ;71. , /s it", Reviewed by: /IIJ>NI/J CIt)' <l) * 
******************~******************************~~'~*~*************** 

Customer {, : 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17C-GR-029-0-SS-01 ' 
50073729 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

704.000 
8-29-95 
9'01-95 

LAB02 

gram 
11:46:00 AM 
1:03:07 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

23 Error MDA 

- - - - - - - - - - - - - --- -- - - - - - ----------- - - - -- - - - - - - - -
U-238 Not Detected -- - - - - - - 5.44 
TH-234 Not Detected -- - - -- - - 1.30 
U-234 Not Detected -- - - - - - - 8.91E-01 
RA-226 1.15 6.67E-01 9.88E-01 
PB-214 5.76E-01 1.20E-01 9.80E-02 
3I-214 5.64E-01 1.25E-01 1.19E- 01 
PB-210 Not Detected -- - - - -- - 1.42 

TH-232 3.78E-01 1.91E-01 2.65E-01 
RA-228 4.14E-Ol. 2.04E-Ol. 2.73E-01 
AC-228 Not Detected -------- 3.34E-01 
TH-228 8.53E-01 4.01E-01 7.74E-01 
RA-224 Not Detected .. - - - - - - 1. 66 
PB-212 5.88E-01 1.31E-01 7.10E-02 
BI-212 8.83E-01 4.81E-01 6.78E-01 
TL-208 6.22E-01 1.45E-01 1.26E-01 

U-235 Not Detected - - - - - - - - 4.03E-01 
TH-231 Not Detected - - - - - - - - 9.18E-01 
PA-231 Not Detected .. - - - - - - - 2.32 
AC-227 Not Detected - - - - - - - - 2.98 
TH-227 Not Detected - - - - - - - - 5.93E-01 
RA-223 Not Detected - - - - - - - - 3.53E-01 
RN-219 Not Detected - - - - - - - - 8.23E-01 
PB-211 Not Detected - - - - - - - - 1. 06 
TL-207 Not Detected - - - -- - - - 2.24E+01 

AM-241 Not Detected - - - - - - - - 8.76E-01 
PU-239 Not Detected - - - - - - - - 4.88E+02 
NP-237 Not Detected - - - - - - - - 6.16E-01 
PA-233 Not Detected -------- 9.00E-02 
TH-229 Not Detected -------- 4.59E-01 



.".-~ 

[Sunnnary Report] - Sample ID: 50073729 ~',; 
Nuclide Activity 2S Error MDA . 

(pCi/gram) 
.. - .. - .. .. .. .. .. .. ------------- .. .. .. .. .. .. .. .. .. ... ... .. .. .. .. .. .. ... .. ... ... .. .. .. 

AG-llOm Not Detected .. .. .. .. .. .. .. .. 9.78E-02 
AR-41 Not Detected .. .. .. .. .. .. .. .. 8.13E+10 
8A-133 Not Detected .. .. .. .. .. .. .. .. 9.70E-02 
8A-140 Not Detected ----- ... -- 2.19E-01 
CD-109 Not Detected- .. .. .. .. .. .. .. .. 2.08 
CD-llS Not Detected .. .. .. .. .. .. .. .. 2.73E-01 
CE-139 Not Detected .. .. .. .. .. .. .. .. 4.9SE-02 
CE-141 Not Detected .. .. .. .. .. .. .. .. 9.37E-02 
CE-144 Not Detected .. .. .. .. .. .. .. .. 4.04E-01 
CO-56 Not Detected -------- S.71E-02 
CO-57 Not Detected -------- S.28E-02 
CO-58 Not Detected -------- S.4SE-02 
CO-60 Not Detected -------- 6.18E-02 
CR-S1 Not Detected -------- 4.13E-01 
CS-134 Not Detected .. .. .. .. .. .. .. .. 8.88E-02 
CS-137 3.41E-01 6.83E·02 S.26E-02 
CU-64 Not Detected -------- 7.14E+02 
EU-1S2 Not Detected -------- 3.88E-01 
EU-1S4 Not Detected -------- 3.08E-01 
EU-1SS Not Detected .. .. .. .. .. .. .. .. 2.32E-01 
FE-59 Not Detected .. .. .. .. .. .. .. .. 1..37E-01 
GD-153 Not Detected .. .. .. .. .. .. .. .. 1.. 86E- 01 
HG-203 Not Detected .. .. .. .. .. .. ... ... S.24E-02 
I-131 Not Detected -------- S.82E-02 
IN-115m Not Detected -------- 9.14E+03 
IR-192 Not Detected -------- 4.S2E-02 
K-40 1. 60E+01 2.39 4.61E-01 
LA-140 Not Detected -------- 2.17E-01 
MN-S4 Not Detected -------- S.69E-02 
MN-S6 Not Detected -------- 2.15E+07 
MO-99 Not Detected .. .. .. .. .. .. .. .. 9.1SE-01 
NA-22 Not Detected -------- 6.81E-02 
NA-24 Not Detected .. .. .. .. .. .. .. .. 1. 66 
NB-95 Not Detected .. .. .. .. .. .. .. .. 4.89E-01 
NO-147 Not Detected .. .. .. .. .. .. .. .. 4.30E-01 
NI-57 Not Detected .. .. .. .. .. .. .. .. 3.23E-Ol. 
BE-7 Not Detected .. .. .. .. .. .. ... .. 4.30E-01 
RU-103 Not Detected -------- 5.07E-02 
RU-l06 Not Detected -------- 4.90E-Ol 
S8-122 Not Detected .. .. .. .. .. .. .. .. 1. 48E-Ol 
S8-124 Not Detected .. .. .. .. .. .. .. .. S.42E-02 
S8-12S Not Detected .. ... .. .. .. .. .. .. 1.42E-01 
SC-46 Not Detected .. .. .. .. .. .. .. .. 8.84E-02 
SR-8S Not Detected -------- 6.17E-02 
TA-182 Not Detected .. .. .. .. .. .. .. .. 2.S4E-Ol 
TA-183 Not Detected .. .. .. .. .. .. .. .. 1.15 
TE-132 Not Detected .. .. .. .. .. .. .. .. 9.03E-02 
TL-201 Not Detected .. .. .. .. .. .. .. .. 5.07E-01 
V-48 Not Detected .. .. .. .. .. .. .. .. 6.3SE-02 
XE-133 Not Detected - - - - - - - - S.22E-01 
Y-88 Not Detected - - - - - - - - 4.42E-02 
ZN-65 Not Detected -------- 1.76E-01 
ZR-9S Not Detected -------- l.07E-01 



/ \ / 'Ire' 
******************************************************* *~*************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (BB1 Laboratory] * 

,- * 9-01-95 2:17:47 PM * 
************************************************************************* 

* Analyzed by: /5 ~<:. Reviewed by:?VIM q/S (1 r- * * * 9/ I. * 
**************** c ****i~~**********************~~******************* 

) ! 

Customer (/ 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
3lapsed Real Time 

S.WRIGHTSON (75B5) 
17C-GR-030-0-SS-01 
50073730 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

710.000 
B-29-95 
9-01-95 

LAB 0 2 

gram 
11:44:00 AM 
1:42:55 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 28 Error MDA 
(pCi/gram) 

.... .... .... .... .... ~ .... ... .... .... .... .. .... .... .... .... .... ... ... - .... ... .... ----------- ... ... .... .. .... ... ... ... ... ... .... ... ... 

U-23B Not Detected -- ... ----- 5.49 
TH-234 Not Detected --_ .... _--- 1. 29 
U-234 Not Detected -------- 9.24E-01 
RA-226 Not Detected -------- 1.20 
PE-214 5.42E-01 1.19E-01 1.0BE-01 
EI-214 5.57E-01 1.12E-01 8.45E-02 
PB-2l0 Not Detected -------- 1.27 

TH-232 6.14E-01 2.13E-01 2.51E-01 
RA-228 4.9BE-01 2.0BE-01 2.5BE-01 
AC-228 6.73E-01 1.B1E-01 1.70E-01 
TH-2Z3 5.30E-Ol 3.36E-01 B.03E-Ol 
RA-224 Not Detected -------- 1.63 
PB-212 6.12E-01 1.33E-01 6.89E-02 
BI-212 6.46E-01 4.08E-Ol 5.89E-01 
TL-208 5.83E-01 1.37E-Ol 1.17E-01 

U-235 Not Detected -------- 3.92E-01 
TH-231 Not Detected -------- 9.1BE-01 
PA- 231 Not Detected .... .... .... ... .... .. ... .... 2.33 
AC-227 Not Detected -------- 2.B5 
TH-227 Not Detected -------- 5.B3E-01 
RA-223 Not Detected -------- 3.47E-01 
RN-219 Not Detected ... ... .... ... .... ... .... ... 7.BBE-01 
PE-211 Not Detected .... ... ... ... ... .... ... ... 1. 04 
TL-207 Not Detected -------- 2.37E+01 

AM-241 Not Detected .... .... ... ... ... ... .... ... 8.94E-01 
PU-239 Not Detected -------- 4.74E+02 
NP-237 Not Detected -------- 5.86E-01 
PA-233 Not Detected -------- 9.47E-02 
TH-229 Not Detected -------- 4.66E-01 



---~ 

( l~C i ( \ 

{Sunnnary Report] - Sample ID: 50073730 ~ 
Nuclide Activity 

(pCi/gram) 
2S Error MDA 

---------- ------------- - - - - - - - - - - - .------------

AG-110m Not Detected --.----- 4.93E-02 
AR-41 Not Detected ------.- 1.13E+l1 
BA-133 Not Detected --.----- 1.00E-Ol 
BA-140 Not Detected --.----- 2.11E-Ol 
CD-109 Not Detected -------- 1.20 
CD-115 Not Detected --.----- 2.75E-01 
CE-139 Not Detected -------- 5.12E-02 
CE-141 Not Detected - - - - - - - - 9.28E-02 
CE-144 Not Detected --.----- 4.08E-01 
CO-56 Not Detected -------- 6.85E-02 
CO-57 Not Detected -------- 5.38E-02 
CO-58 Not Detected -------- 5.54E-02 
CO-60 Not Detected - -- - - - - - 6.85E-02 
CR-51 Not Detected --.----- 4.07E-01 
CS-134 Not Detected -------- 8.58E-02 
CS-137 Not Detected - - - --- - - 6.17E-02 
CU-64 Not Detected - - - - - - - - 8.03E+02 
EU-152 Not Detected - - - -- - - - 4.60E-01 
EU-1S4 Not Detected - - - - - - - - 3.11E-01 
EU-155 Not Detected - - - - - - - - 2.30E-01 
FE-59 Not Detected - - - - - - - - 1.44E-Ol 
GD-153 Not Detected - - - - - - - - 1. 91E- 01 
HG-203 Not Detected --.----- 4.84E-02 
I-131 Not Detected -------- 6.16E-02 
IN-115m Not Detected -------- 1.02E+04 
IR-192 Not Detected -------- 4.76£-02 
K-40 1.67E+01 2.49 4.91E-01 
LA-140 Not Detected -------- 2.00E-01 
MN-54 Not Detected ------.- 5.77E-02 
MN-56 Not Detected -------- 3.11E+07 
MO-99 Not Detected ------.- 9.27E-01 
NA-22 Not Detected -------- 7.32E-02 
NA-24 Not Detected -------- 1. 79 
NE-95 Not Detected -------- 4.91£-01 
ND-147 Not Detected -------- 3.70E-01 
NI-57 Not Detected ~------- 3.46E-01 
BE-7 Not Detected - - - - - - - - 4.58E-01 
RU-I03 Not Detected -------- 4.84E-02 
RU-106 Not Detected -------- 5.12E-01 
8B-122 Not Detected - - - - - - - - 1. 51E- 01 
8B-124 Not Detected -------- 5.36E-02 
8B-125 Not Detected -------- 1. 40E- 01 
8C-46 Not Detected -------- 9.28E-02 
8R-85 Not Detected -------- 6.44E-02 
TA-182 Not Detected -------- 2.67E-01 
TA-183 Not Detected -------- 1.18 
TE-132 Not Detected -------- 8.69E-02 
TL-201 Not Detected -------- 4.95E-01 
V-48 Not Detected -------- 7.11E-02 
XE-133 Not Detected -------- 5.23E-01 
Y-88 Not Detected -------- 3.64E-02 
ZN-65 Not Detected -------- 1.83E-01 
ZR-95 Not Detected -------- 9.88E-02 



Gamma Spectroscopy Results 
ER Site 170 
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ltD 
****************************************************** **************~~*~* .. Sandia National Labo~atories 

Radiation Protection Sample Diagnostics Program [882. ~abo~a:'8:::y: 
8-27-95 7:33:27 PM-

.. .. 
+***********T***************************************** *******~****~T*** 

. Analyzed by: - "").1. t/~J /4C Rev:'ewed by: ~~- £ J"hf/f"---- : 
*********************~*Ji*i~~**********************y{** **'~************ 

I 

Customer 
Custome::: Sample ID 
Lab SaIT.ple ID 

Sample Description 
SamDle Type 
Sample Geometry 
Sample Quar_tity 
Sample Date/Time 
Acquire Start Date 
Detect8r Name 
Elapsed Live Time 
Elapsed Real Time 

I 

S.WRIGHTSON (7585) 
17D-GR-001-O-SS-01~ 
50072301 

M&~INELLI SOIL SAMP~E 
Solid 
1SMAR 

707.000 
8-25-95 
8-27-95 

LAB 0 1 

gram 
10:33:00 AM 

7:00:03 PM 

1800 seconds 
1801 secor-ds 

Cc-r:-Ir."m t S : 
************************************************************************* 

Nuclide Activitv 2S Error MDA 
(pCi/gram) 

---------- ------------- - - - - - - - - - - - - - - - - - - - - - - - -

U-238 Not Detected - - - - - - - - 1. 98 
TH-234 7.16E-01 5.S1E-01 8.18S-01 
u- 234 Not Detected -------- 1.90S+01 
R.n.- 22 6 1.42 7.17E-01 1. 04 
P3-2lt: 6.302-01 1. 29E- 01 1.102- 01 
31-214 5.00S-C~ 1. 07E- 01 9.39S-02 
Po-21Cl Not Detecte-j -------- 1. 35 

TH-232 4.60E-01 1.83E-01 2.353-01 
RA-228 5.80£-01 :e:.11S-01 2.48E-01 
AC- 22 8 No: Detected -------- 3.21E-0::' 
TH-228 6.36E-01 3.97E-01 8.01E-0: 
R.ll.-224 Not Detected -------- 1. 57 
PE-212 6.12E-01 1.37E-01 5.86E-02 
3:-212 4.64E-01 3.65E-01 5.52£-01 
Tl.-208 5.48E-01 1. 46E- 0::. 1.60£-01 

U-235 Not Detected -------- 3_60E-01 
T:-:-231 !\'ot Je:e~:.~c _._----- 6.97£-0: 
FA-232. K8t De:.e::::.ecl --.-.--- " ""l. L.~.L._ 

AC-227 Not Detected -------- 2.68 
Tn- 22 7 :\Tot Detected -------- 5.432-01 
RA-223 No:. Detected - - - - - - - - 2.59E-01 
RN-219 Not Detected ----.--- 7.95E-0::' 
PE-2l:_ Not Dete~ted -------. 1. 09 
TL-207 Not De~ecLed -------- 2.:3=:-0::' 

.n.M- 241 Not Detected .. ------ 2.48=:-01 
PU-239 No': Det"::::::.ed -------- 3.952+02 
NP-237 ~Q~ Jetected -------- 4.52E-Ol 
PA-233 Not De:ec::ed -.------ 9.5::'2-02 
TH-229 Not Detected -.------ 3.64E-0: 



[Sum:nary Repo:-tl - Sa:nple ID: 50072301 

Nucl:'de 

AG-I10m 
AR-41 
BA-133 
BA-14D 
CD-I09 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-GO 
CR-5:" 
CS-:"34 
CS -13 7 
ccr - :5'; 
--'T~ 1 - ') 
J:,u-~::;_ 

E:J-154 
EU-155 
FE-59 
GD-153 
HG-203 
I -131 
IN-115m 
n.- :..92 
K-4C 
LA-140 
MN-54 
MN-56 
MO-99 
NP_- 22 
NP_ - 24 
N3-95 
rE-:"';7 
NI-57 
BE-7 
RlJ-l03 
R:J-lQ5 
58-122 
5B-124 
53-:"25 
5C-46 
5R- 85 
TP.- :82 
TA-153 
Tt:-l32 
TL-20: 
v- 46 
XE-133 
Y-88 
ZN- 65 
ZR-95 

Activitv 
(pCi/gram) 

Not Detected 
Not Detected 
Not: Detected 
Not ;)etect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No:: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect:ed 
Not Detected 

1.57E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Kat Detected 
Not De::ected 
Not Det.ected 
Not Detected 
Not Detected 

1. 74E+01 
Kat Detected 
Not Detected 
Not Detected 
Kat Detected 
Not. Detected 
Not Det.ected 
Not Detected 
Not De::ected 
Not Detected 
Not Det:ected 
Not Detected 
Not Detected 
Not Detected 
Not. Detected 
No:: Detected 
Not Detected 
Not Detected 
Kot Detected 
Not :Jetected 
Kot Detected 
r;ot :Jetected 
K:::;·t 
r~::- :. 
N~­

Nct 
Not 

D=:.~::t.ed 
Detected 
Detected 
Detected 
De:e::t.ed 

2S E::-ro:-

4.39E-02 

2.55 

/--------------. 
/ /"7D 
~ 

MIlA 

7.12E-02 
1.51£+03 
9.73E-O: 
2.09£-0: 
" c;-~.-~ 

2.02£-0:" 
5.08E-0: 
8.50£-0: 
3.603-01 
6.00E-02 
4.54£-02 
5.46E-02 
6.38£-02 
3.76E-O:" 
8.06E-02 
4.79E-02 
2.96E+02 
4.22E-01 
3.08£-01 
:".83E-01 
1.24E-01 
1. 54£- 0:" 
4,.77E-02 
5.38E-02 
6.24£+0: 
4.40E-02 
5.28E-0:" 
:".65E-O:" 
5.76E-02 
2.46E+05 
7.25E-Ol 
6.98E-02 
7 85£-01 
3.973-0: 
3.8E-01 
2.393-01 
3.98£-01 
4.95E-02 
4,.57E-0:" 
1. 25E- 01 
5_66E-02 
:".37£-0:" 
6.41E-02 
6.24E-02 
2.46E-(':" 
2~913-0:" 
7.53E-02 
2.4,1E-C: 
6.493-02 
3.52E-O: 
4.S1E-02 
:.59E-O: 
9.69E-C2 



/:~ 

( 110-
.............. * * * * * * * * * .. ***** *** * ** * ** ****** * * ** * * ** ...... * .......... .. ~: ... ~ .......... .. 
.. Sandia National Laboratories * 

"~.. Radiation Protection Sample Diagnostics Progra:1~ [8S: ~abora::c'ry: .. 
8-27-95 8:13:05 PM .. 

~********************************************************************~~ 

.. Analyzed by: ~£/ {dr/:;, Reviewed bv:~/}- )/2+/7) : 
**** .. * .. ** .... ***** .. **~*~**~*************** .. **~**~~* .. ~ ... * .. ****** .. * .. * 

Custo~er S.WRIGHTSON (7585) 
Customer Sample ID 17D-GR-002-0-SS-01-
Lab Sample ID 50072302 

Sample Descriptior. 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Na:ne 
Elapsed Live Time 
Elaosed Real ~ime 

MARINELLI SOIL S&~PLE 
Solid 
1SMAR 

733.000 
8-25-95 
8-27-95 

LAB 0 1 

gra:n 
10:31:00 AM 

7:39:43 PM 

1800 seconds 
1801 seconds 

Comments: 
*******************************~********************** ******************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - - - - -
u· 238 Not Detected -------- 2.CO 
TH-234 Not Detected -------. 9.46E-01 
U-23'; Not Detected -------. 1.99E+0: 
~-226 6.24E-01 8.85E-01 1.0 
P3-2JA 5.92E-01 :.18E-01 9.24E-C2 
31 - 214 4.95E-01 1. 03E- 01 8.59E-02 
P3-2:0 ~ot Detected -------- 1. 23 

TH-232 6.08E-01 1. 92E- 01 2.::"3E-01 
RA-228 5.09E-01 2.02E-01 2.50E-01 
AC-2:S f).70E-01 1.78E-01 1.74E-01 
TH-228 6.28E-01 3.44E-01 7.03£-01 
RA-22'; Not Detected - - - - - - - - 1. 53 
P3-212 7.07E-01 1.41E-01 5.79E-02 
31-2:2 Not Detected --.---.- 8.59E-01 
TL-2C8 5.25E-01 1.29E-C1 1. 25E- 01 

U-235 Not Detected -------- 3.58E-01 
TH-23: N,:)t Detected -------. h C,)'C'.fi'" -'.-- ... -... '--

~_~-2~:" Kot I::etected - - - - - - - - 2.26 
AC-227 Net Detected --.----. 2.64 
TH-227 Not Detected - - - - - - - - 5.66E-01 
RA-223 Not Detected --.----- 2.57E-O"-
RN-219 No: Detected --.----. 7.99E-O: 
P5-2"-1 Not Detected -------- 1. 02 
TL-207 Not Detected - - - - - - - - 2.21E+0:" 

AM-241 Not Detected - - - - - - - - 2.54E-Jl 
PU-239 Not Detected --.----. 4.04E+02 
NP-237 Not Detected -------- 4.50E-0: 
PA-233 Not Detected -------. 9."-"-=:-02 
TH-229 Not Detected --.----- 3.7E-Cll 



-----------, 
! 

1']'\\ I I ~ / \ 

[St:mmary Repo::'t 1 - Sample ID: 50072302 ,,----. 
Nucl::'de Activity 2S Error MDA 

(pCi/gram) 
---------- - - ... - - - - - - - - - - - - - - - - - .. .. .. .. -------------

AG-llOm Not Detected .. .. .. - .. .. .. .. 4.60E-02 
A.R.-41 Not Detected -------- 1. 71E+08 
BA-133 Not Detected .. .. .. .. .. .. .. .. 9.56E-02 
BA·140 Not Detected -------- 1. 87E- 01 
CD-109 Not Detected .. .. .. .. .. .. .. .. 9.65E-Ol 
CD-llS Not Detected -------- 2.17E-01 
CE-139 Not Detected .. .. .. .. .. .. .. .. S.00E-02 
CE -141 Not Detected .. .. .. ... .. .. .. .. 8.42E-C2 
CE-144 Not Detected .. .. .. .. .. .. .. .. 3.62£-01 
CO-56 Not Detected -------- 6.06E-02 
CO-57 Not Detected -------- 4.46£-02 
CO-58 Not Detected -------- 5.08E-02 
CO-60 Not Detected -------- 6.16E-02 
CR-51 Not Detected -------- 3.75E-01 
CS-13c. Not Detected -------- 7.93E-02 
CS -13 7 Not Detected .. .. .. .. .. .. .. .. 5.29E-02 
CU-64 Not Detected -------- 2.95E+02 
EU-152 Not Detected .. .. .. .. .. .. .. .. 4.17E-01 
EU-154 Not Detected -------- 2.88E-01 
EU-1S5 Not Detected .. .. .. .. .. .. .. .. 1.93E-01 
FE-59 Not Detected -------- 1.15E- 01 
GD-153 Not Detected -------- 1.S4E-01 
HG-203 Not Detected .. .. .. .. .. .. .. .. 4.79E-02 
I -l3: Not Detected -------- 5.51E-02 
IN-115m Not Detected .. .. - .. - .. .. .. 7.41E+02 
IR-192 Not Detected -------- 4.53E-02 
K-40 1.59E+Ol 2.35 5.79E-01 
L.ZI.-140 Not Detected -------- 1. 69E- 01 
MN-S4 Not Detected -------- 5.59E-02 
MN-55 Not Detected -------- 3.00E+05 
MO-99 Not Detected .. .. .. .. .. .. .. .. 7.38E-01 
NA-22 Not Detected .. .. .. .. .. .. .. .. 6.86E-02 
NA-24 Not Detected .. .. .. .. .. .. .. - 7.63E-01 
NB- 95 Not Detected .. .. .. .. .. .. .. .. 4.16E-01 
ND-147 Not Detected .. .. .. .. .. .. .. .. 3.412-01 
NI-57 Not Detected .. .. .. .. .. .. .. .. 2.37E-01 
BE-7 Not Detected .. .. .. .. .. .. .. .. 4.22E-01 
RU-1C3 Not Detected .. .. .. - - - - - 4.44E-02 
RU-1C6 Not Detected - - - - - - - - 4.79E-01 
SB-122 Not Detected - - - - - - - - 1.28E-01 
SE-124 Not Detected - - - - - - - - 5.85E-02 
SE-l25 Not Detected - - - - - - - - 1.29E-01 
SC-4E Not Detected -------- 8.29E-02 
SR-85 Not Detected -------- 5.83E-02 
TA-152 Not Detected - - - - - - - - 2.47E-01 
TA-123 Not Detected - - - - - - - - 2.99E-01 
TE-l~2 Not Detected - - - - - - - - 7.39E-02 
TL-2C: Not Detected -------- 2.54£·0: 
V-48 Not ::letected -------- 5.98E-02 
XE-133 Kot Detected -------- 3.572-01 
Y-88 r;ot Detected -------- 4.35E-02 
ZN- 65 Net Detected - - - - - - - - l.65E-01 
ZR-9S Net Detected - - - - - - - - 9.69E-02 



~ 

( l'1fl 
\.... I i k/ 

****T**~*************************************************~*~****~*~~ 
Sandia National Laborato~ies .. 

Radiation Protection Sample Diagnostics Progra:n [881 Labc~ato~y] 
8-27-95 8:53:07 PM 

.. 
* 

****************************************************** *************~*~ 

.. Analyzed by: qj rtf /qS Reviewed by: /)~ - j 1'0 /r)- : 
******************~****l~************************~~**~~~~w******w 
CustOIT,er 
Customer Sample 10 
Lal::: Sample ID 

Sample Description 
SamDle Type 
Sample Gecmetry 
Sample Qua:1:ity 
Sample Cate/Time 
Acquire Start Date 
Detector Name 
Elacsed ~ive Time 
Elapsed Real Ti:ne 

v S.WRIGHTSON (7585) 
17D-GR-003-0-SS-01« 
50072303 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

681.000 
8-25-95 
8-27-95 

LAB 0 1 

gram 
10:37:00 AM 

8:19:27 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ---.--------- - - - - - - - - - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 2.07 
T3-234 Not Detected -------- 9.9SE-01 
U-234 Not Detected - - - - - - - - 2.00E+01 
RA-226 l.46 6.05E-01 8.25E-Ol 
?3-2:'4 5.50E-01 1.16E-O:' 9.78E-02 
EI-2-".4 4.14E-01 9.92E-02 9.96E-02 
?B-2:'O Not Detected -------- 1.26 

7H-232 5.79E-01 2.39E-01 3.1BE-01 
RA-22B 4.08E-01 2.11£-01 2.92E-01 
.Z\.C - 22 3 Not Detected -------- 3.22E-01 
TH-228 5.38E-01 3.28E-01 7.02E-Ol 
?-A- 224 Not Dete::ted -------- 1. 55 
?E-212 4.88E-01 1.07E-01 9.40E-02 
B1 - 212 Not Detected -------- 8.27E-01 
TL-2C9 6.31E-01 1.54E-01 1. 55E- 01 

U-235 Not Detected --.----- 3.64E-01 
TE-23:' Not Detected -------. 7.36E-Ol 
?A-231 Not Detected -------- 2.33 
AC-227 Not Detected -------- 2.75 
TH-227 Not Detected -_.----- 5.59E-Ol 
RA-223 Not Detected -------. 2.72E-01 
RN-219 Not Detected -------- 8.24E-Ol 
P3 - 211 Not Detected ----.--- 1. :.2 
T:"-2C7 Not Detected -------- 2.19E+01 

AM-24: ~ot Detected --.----- 2.56£-01 \ s/ de PU-239 1.S2E+02: 1.B4E 62 :.::5:+82 ~,d Cl-::.lu ,.c"n-~ ,C2 'Ie, 
NP-237 Not Detected -------. 4.68E-01 
PA-233 Not Detected ----.--- 9_22E-02 
TH-229 Not Detected -------- 3.86E-01 



[Summary Report] - Sample ID: 50072303 
@ 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- -------.----- ----------- - - - - - - - - - - - - -
AG-llOm Not Detected -------- 7.58E-02 
AR-41 Not Detected -------- 2.56E+08 
BA-133 Not Detected -------- 9.78E-02 
BA-140 No:. Detected -------- 2.00E-Ol 
CD-109 Not Detected -------- 1. 20 
CD-1l5 Not Detected -------- 2.30E-01 
CE-139 Not Detected -------- 5.09E-02 
CE-141 Not Detected -------- 8.48E-02 
CE-144 Not Detected -------- 3.82E-01 
CO-56 Not Detected -------- 6.·nE-02 
CO-57 Not Detected -------- 4.58E-02 
CO-58 Not Detected - - - ... - ... ... - 5.78E-02 
CO-60 Not Detected -------- 6.54E-02 
G-51 Not Detected -------- 4.15E-01 
CS - 134 Not Detected -------- 7_88E-02 
CS -13 7 1.83E-01 4.93E-02 5_35E-02 
CU-64 Not Detected -------- 2_81E+02 
EU-152 Not Detected -------- 4.31E-01 
EU-154 Not Detected -------- 2.82E-01 
EU-1SS Not Detected -------- 2.00E-01 
?E-S9 Not Detected -------- 1. 25E- 01 
GD-153 Not Detected -------- 1_61E-01 
HG-203 Not Detected ... ... ... ... ... ... ... ... 4.86E-02 
1-131 Not Detected -------- 5.46£-02 
IN-115m Not Detected -------- 8.50£+02 
IR-192 Not Detected ... ... ... ... ... ... ... ... 4.65£-02 
K-40 1.65£+01 2.44 4.20E-01 
LA-HO Not Detected ---_ ... --- 1.60E-01 '( kr /'1S M!': - 54 2.1:;] 02 :.7:: e~ ...... ,-. ...... a 2 Lcd ~c! L<.L[ ,1"....u..,. z .... ~ .... _5 

MN-56 Not Detected --- ... ---- 3.72E+05 
MO-99 Not Detected ... ... ... ... ... ... ... ... 7.06£-01 
NA-22 Not Detected ... ... ... ... ... ... ... ... 7.25£-02 
NA-24 Not Detected -------- 8.7:':::-01 
N3-95 Not Detected -------- 4.13E-01 
ND-147 Not Detected -------- 3.64E-01 
NI-57 Not Detected -------- 2.49E-01 
BE-7 Not Detected -------- 4.41E-01 
RU-103 Not Detected -------- 4.77E-02 
RU-I06 Not Detected -------- 4.56E-01 
S3-122 Not De:.ected -------- 1. 26E- 01 
S3-124 Not Detect.ed -------- 5.63E-02 
S2 -12 5 Not De::ected -----_ .. 1. 43E- 01 
SC-46 Not Detected . __ .. _.- 8_76E-02 
SR-85 Not Detected -------- 6.31E-02 
TA-182 Not Detected -------- 2.56E-01 
TA-183 Not Detected -------- 3.03E-01 
TE-132 Not Detected -------- 7.49E-02 
TL-201 Not Detected -------- 2_62£-01 
V-48 Not Detected -- .. ---- 5.95£-02 
XE-133 No: Det.ected _._----- 3.74E-Ol 
Y-88 No:. Detected -------- 4.68E-02 
ZN-65 No:. Detected -------- 1. 76E- 01 
ZR-95 No:. Detected .. _----- 1. 01E- 01 



****************************************************** *********~~TT 

* 
* 
* 

Sandia National Laboratories 
Radiation Protec::ion Sample Diagnostics Program [881 Labora:ory] 

8-27-95 9:32:54 PM 

* .. .. 
t***************************************************** **************~** 

* Analyzed by: iJ;, Iv .s Reviewed by: J '2-i /' / T 

***************** * ****************************** *****~*********** ~
a/I 2. T 

Customer 
Customer Sample ID 
Lab Sample ID 

Sam~le Description 
SamDle Type 
Sample Geometry 
Sample Quantity 
Samole Date/T~me 
Acauire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17D-GR-004-0-SS-01· 
50072304 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

723.000 
8-25-95 
8-27-95 

LAB 0 1 

gram 
10:35:00 AM 

8:59:19 PM 

1800 seconds 
1801 seconds 

Co=ents: 
*~**************************************************** ******************* 

Nuclide Activity 2S :::rror MDA 
(pCi/grarn) 

- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 2.07 
TE-234 8.76E-01 4.14E-C1 6.07E-01 
U-234 Not Detected -------- 1.96E+01 
RA-226 1.06 7.32E-01 1.12 
PB-214 5.92E-01 1.3:'E-01 1. 28E- 01 
8I-214 5.38£-01 1.08E-01 8.63E-02 
P3-210 Not Detected -------- 1. 30 

TH-232 6.08E-01 1. 91E- 01 2.09E-01 
RA-228 3_61E-01 2.11E-01 3.03E-01 
AC-228 6.69E-C1 1.83E-01 1.88E-01 
TH-228 - . 6.51E-01 3.43E-01 7.62E-01 
RA-224 Not Detected -------- 1.63 
PB-212 6.02E-01 1.22E-01 9.57E-02 
BI-212 Not Detected -------- 8.50E-01 
TL-208 6.32E-01 1.49E-01 1. 44E- 01 

U-235 Not Detected -------- 3.71E-01 
TH-231 Not Detected -------- 6.94E-01 
PA-231 Not Detected -------- 2.31 
AC-227 Not Detected -------- 2.76 
TH-227 Not Detected - - - - - - - - 5.73E-01 
RA-223 Not Detected -------- 2.55E-01 
RN-219 Not Detected -------- 8.02E-01 
?B- 211 Not Detected -------- 1.13 
TL-207 Not Detected -------- 2.31E+01 

AM-241 Not Detected -------- 2.57E-01 
PU-239 Not Detec-ced -------- 4.24E+02 
NP-237 Not Detected -------- 2.55E-01 
PA-233 Not Detected -------- 9.33E-02 
TH-229 Not Detected -------- 3.8'-£-01 



~ 

0~ 
[Summary Report] - Sample ID: 50072304 e 

Nuclide Activity 25 Error MDA 
(pCi/gram) 

- - - - - - - - .. - - - - - - - .. .. - - .. .. - ----------- -------------
AG-110m Not Detected -------- 8.16E-02 
AR-41 Not Detected -------- 3.40E+08 
BA-133 Not Detected -------- 9.90E-02 
BA-140 Not Detected -------- 2.12E-Ol 
CD-l09 Not Detected -------- 8.80E-Ol 
CD-1l5 Not Detected -------- 2.28E-Ol 
CE-139 Not Detected -------- 5.20E-02 
CE-141 No:: Detected -------- 8.87E-02 
CE-144 Not Detected -------- 3.70E-Ol 
CO-56 Not Detected -------- 5.95E-02 
CO-57 Not Detected -------- 4.79E-02 
CO-58 Not Detected -------- 5.28E-02 
CO-60 Not Detected -------- 6.69E-02 
CR-51 Not Detected -------- 3.81E-Ol 
CS -134 Not Detected -------- 8.29E-02 
C5 -13 7 2.50E-Ol 5.40E-02 4.65E-02 
CU- 64 Not Detected .. .. .. .. .. .. .. - 3.22E+02 
EU-152 Not Detected -------- 4.26E-01 
EU-154 Not Detected -------- 2.90E-01 
EU-155 Not Detected .. .. .. .. .. .. .. - 1.94E-Ol 
FE-59 Not Detected .. .. .. .. .. .. .. - 1.16E-Ol 
GD-153 Not Detected -------- 1.58E-01 
HG-203 Not Detected .. .. .. .. .. .. .. - 4.82E-02 
1-131 Not Detected -------- 5.86E-02 
IN-115m Not Detected -------- 9.28E+02 
IR-192 Not Detected .. .. .. .. - - .. - 4.43E-02 
K-40 1.78E+01 2.60 4.69E-01 
LA-HO Not Detected -------- 1. 55E- 01 
MN-54 Not Detected -------- 5.79E-02 
MN-56 Not Detected -------- 4.13E+05 
MO-99 Not Detected -------- 7.36E-01 
NA-22 Not Detected .. .. .. .. .. .. .. - 7.30E-02 
NA-24 Not Detected -------- 8.27E-Ol 
NB-95 Not Detected -------- 4.26E-01 
ND-147 Not Detected -------- 4.13E-01 
NI-57 Not Detected -------- 2.49E-01 
BE-7 Not Detected -------- t..42E-01 
RU-103 Not Detected -------- 5.08E-02 
RU-106 Not Detected .. .. .. .. ... .. .. - 4.84E-01 
SB-122 Not Detected -------- 1.33E-01 
SB-124 Not Detected -------- 5.99E-02 
SB-125 Not Detected -------- 1. 48E- 01 
SC-46 Not Detected -------- 8.76E-02 
SR- 85 Not Detected .. .. .. .. .. .. .. - 6.00E-02 
TA-182 Not Detected -------- 2.56E-01 
TA-183 Not Detected .. .. .. .. .. .. .. - 3.05E-01 
TE-132 Not Detected - - - - - - - - 7.S0E-02 
TL-201 Not Detected -------- 2.S4E-01 
V-48 Not Detected - - - - - - - - 6.98E-02 
XE-133 Not Detected -------- 3.71E-01 
Y-88 Not Detected -------- 4.91E-02 
ZN-65 Not Detected ---.---. 1. 75E-01 
ZR-95 Not Detected ---.---- 8.71E-02 



\Io",al Lob ANALYSIS REQUEST AI.J CHAIN OF CUSTODY PAGE ---.L OF....L-

Balch No. ~~~,.. AR/coc-1 04185 
D N /" '\ 5 7~ "-, --~! -:-1':71'1'1-'~1'''' ;;:"~~Airs~,o USE -~:C;;an(::'It:'~N"~: ~~~~:f~~~~~~~~~~~ apt. O·IVJ'I IOP:~_ ~-J~-;:';;I '~:JO~·.h'1·tl"."'!'\- ..... :, .. ....:--. .. :r:~l.V~ ! 

P'ojlcllT •• k M.n.g"~~~/-=-":::? \ I :r'n"IlI\'.'/\,,"J,I'lh' .. ,J.k.. / CIl./iL=,~'1 

WHITE - To Accornp,nv Samples. 
Laboratory. Copy 

, ~~'I I 

6. Received by 

BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 
Relurn to SMO 

.' 
~ 

Special Instructlons/QC Requirements 

CJX- t.J I L-L- ' 

Pt=d ~fZ. c.cc-H=04-Z-~-;; 

O,g. 

O.g. 

Org, 

Org. 

Org, 

PINK- field Copy 

.... 
-' 

Oa'8 

081e ----

001. Time 





.. Sandia National Laboratories .. 

.. Radiation ?rotection Sample Diagnostics Program [881 Laboratory] 
8-29-95 10:47:25 PM 

Customer 
Cllstomer Samole ID 
Lab Samp1.e ID 
3~~ole Description 
Sa.mole Type 
Sa.rlTo2.e Gecme:.:::v 
Sarnnle Quc:1c.i:v 
Sa...~Dle Da~e/Time 
Ac~~~= Star:. Date 
De:ec:or Name 
~2.acses. :'ive 
=:2.2..Ds~d ~=a2. 

Ti!11.e 

::., S . TtlRIGHTSON/D. BISWELL (7585 /SMO) 
025853 - 20 I 70- G-R - cos'. ~.s -01 
50073402 

~~INELLI SOIL SAMPLE 
Solid 
2S~.A...~ 

759.000 
8-25-95 
8-29-95 

:"".'\302 

gram 
10:38:00 
10:13:38 

1800 seconds 
l801 seconds 

AM 
PM 

.. .. .. 

C :nnrr. e!_ :: s : 
7T*T*.TTTT~*r**TT*TTT*********************YT**************r******~T****TT 

Nuclide 

U-233 

-, .->---- - ........ -' 

~=.:::'J 

..-,.. -- -.-. - - , ~ / --- ..... ~ .... 

~,= -:: 3 --- -- ~ ~ 
_:-!.-~a:::..j 

- - -. - ...... -- -- .... 
-:-:"'-2C:3 

-. .... - -
........ ---

..... -. .............. 
. -- ----- -. ~ ~ 
- -- ........ ' -, 

=' ....... -. - .... ..:..':: 

...... - - - -- - .... --
__ -_~ I 

_~c:. i vi t. v 
(9Ci /g ram) 

Not Jetec::ed 
Not Jetec::ed 
Not: Je:ec::ed 

5.27:::·01 
4.5l:::-0:' 

:';0:' J-2':ecced 

7.32;;:-01 
S.90c>Ol 

);ct. 2e:.ec:.ed 
Not De::ected 

2.55:::-0::' 

Not 

)je: 
" ....... -
~ .... ' ...... -
"7 ..... -......... '''-
:~::: 

::.S7~-Ol 
6.':"4£-01 
5.l2:::-01 

~etected 
Decected 
Jet.~c:.ec. 
~=:ec-~ 
='~~~c:.ec 

==:ec:tec:. 

2S Error 

9.32:::-C:' 
1.16:::-0:' 
9.77:::·C2 

2.72:::-0:" 
2.54:::-0:' 

3.34:::-C:" 
::'.231::-0:' 
4.24E-C: 
::'.3E-01 

MDA 

5.07 
1.22 
8.49:::·01 
1.';: 
1.0E-O:' 
8.2,,:::·02 
1.42 

3.5e:::-o:. 
2.2::':::-0: 
3~47:=:-O:" 

1. 43 
7.22:::-0:' 
6.,,5:::-02 
643C:=:-O:" 
1.3l:::-0l 

3.83:::-01 
8.93:::-0::' 
2.26 

5.45:::-0:' 
3.64;::-Jl 
7 .~5=:-:~=-
in"" --. ,-,,-,' 

2.:":':::-J::' 

.;. ';2=:~C': 
,... -. r" - ..... -::: . :: .... '.::. - '.) .,;.. 

2.?3=:-02 
.; . .;~=:-o: 



(Summary Report] - Sample ID: 50073402 

Nuclide 

AG-llOrn 
A..::::. - 41 
3A-133 
3A-140 
CD-l09 
CD-1l5 
CE-139 
eE-141 
CE-_44 
eO-S6 
CO-57 
CO-58 
CO- 50 
O_-Sl 
eS-134 
eS-137 
c:r - 5.; 

::<-:-203 - - -, -_-_.j..L 

y~O - __ 
:\.:..- :::: 
,-.... 1 .,.-. - -

x:-_~-

- ~ -... '-' -
.""( .... ' - _ I..; c 

, - - --

-, 
--~----
-, -_ ........ - - - .: 

.... - - - - -' 

Activity 
(pei/gram) 

Net Detected 
Not Detected 
Net Detected 
Net Detected 
Nee Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Deeected 
Not Deeected 
Net Detected 
Not Detected 
Not Detected 

1 91E-01 
Not Detected 
Not Deeected 
Not Deeected 
Not Deeected 
Not Detected 
Not Deeected 
Not Detected 
No: Detected 
Nct :Jetected 
No: I>="C.ec~ed 

_ 68E+01 
)Jo:. Detected 
Ne: Detected 
:Io: Jecected 
Nc: Der.ecced 
:Jc:. :Oet.ected 
No: De:ecced 
:~c: 
'"-..­."Ii v _ 

,- --­.'''Ii '-' _ 

)~c :. 

)J:: :. 
:Jc :. 
:le: 
Ne: 
);c: 

:·e:.ec:.ed 
:Jecec,=ed 
:e:ec=ec. 

Set-ect-ed 
=:etected 
De,:ec:ed 
Jer.ect.ed 
Jetec:.ec 
Dececced 

~.>::: e c t ed 
X::: ~e:ec:.ed 
~J:::: :e:ec:ed 
X::: =-=:.ec::e~ 
;~c:. :;e:.ec::.ed 
'\, ...... - -.:.-.:::.r-.=:..~ ......... - ----'--- ....... 

2S Error 

5 00£-02 

2.48 

MDA 

7 83E-02 
3 60E+16 
9 53E-02 
2 12£-01 
2 02 
4.38E-01 
4 5SE-02 
9.27E-02 
3 92E-01 
6 18£-02 
5 17E-02 
S 07£-02 
6 11£-02 
3 78£-01 
7 91:::-02 
5.26£-02 
4 53£+03 
4 13E-01 
2 7SE-01 
2 19E-01 
1.21E-01 
1 85E-01 
4 71£-02 
6.S7E-02 
1 89;;:+06 
4.40E-02 
4 80£-01 
3 63E-01 
6 01;;:-02 
2 32=:+11 
_.28 
6 o.!=.-02 
7 90 
:; S8E-Ol 
4 12E- 01 
6.46;;:-01 
4.42:::-01 
4 53£-02 
4 86E-01 
, 89=:-01 
S.44£-02 
1.30E-01 
E 37E-02 
6 4:'E-02 
2 65E-01 
1 36 
1 14£-01 
6 SO=:-:J~ 
:0 78E-02 
7 92:::-01 
5 ___ - 02 
, 72:::-0:' 
__ 06=:-0: 



.. Sandia National Laboratories 

.. Radiation Protection Sample Diagnostics Program [881 Laboratory] 
8-29-95 11:27:14 PM 

Customer 
:"Clstomer Sample 10 
::"ab Sample I!) 

S~~ple Description 
Sample TYPe 
Sample Geometry 
Sample Quant:.<:y 
SaInnle Date/Time 
Ac~ui~e Star~ Date 
:e:eccor Nane 
~laose~ L~ve Time 
~:apsec Real ~ime 

'::J~.me~ .. cs : 

S.WRIGHTSON/D.BISWELL (7585/SMO) 
025856 - 20 1"1' D ~ G R -DO<) S SO- 0 I 
50073405 • 

MARINELLI SOIL SAMPLE 
Solid 
2St<I.AR 

721.000 aram 
8-25-95 10:36:00 fu~ 
8-29-95 10:53:44 p~ 

LAB 0 2 
1800 seconds 
1801 seconds 

.. .. .. 

T~r****~TT*****************************T**~*****~****T****************T~T 

Nuclide 

:':-238 
:-:-: - 23.; 
1,"-23~ 

?_:C - 22:; 

-. - .......... 
=--..::..-~ 

--. -.. -. ..... 
-~-..::.~..:. 

?_'I. - 22 a 
~:= -;.:: 3 
:':;-228 

~.. .... - -
:,J-"':':::: 

- "" ............ 
.... -.I, - -' ~ - -~ ..... - -
.;c- 22 '7 

.... --. ....... -
_,7 -

Acr:ivitv 
(pCi/gr;m) 

Not Detec:ed 
Not Detec:ed 
Not ~etec:ed 

1.01 
5.8:=:-01 
4.45=:-01 
9.88=:-01 

5.44=:·01 
5.79=:-01 

~O~ Jetec:~ed 
Not Jetecced 
)i~- Je:ec:ed 

Noe 
Noe 
Nee 
Noc 
No: 
Ne: 
Ne: 
:Jc: 
~c: 

'Je: 
Ne: 
;--.Ie: 
Ne: 
Ne: 

" __ -. 1"'-

:J . .):::':'-Ul. 

Detecced 
Detec:ed 
DQ .... Q~-.:::.~, 

'-\...-- ..... 0.-- ..... 

Jetect:.=':" 
Jecec::~c: 
Jet.-=c~-2d 
Jetec::ec: 
1=:"-0."--'::::;""; ..,1 ......... __ .... _ ..... 

-".:::.:-=---~~ 
..... ----- .... --
-..:::.~.:::.---o.,...,; 
..... _ ... _- ..... - ..... 

c.GC3-,:: 
:.2':;:::-C:' 
9.70=:-G2 
4.99=:-C:!. 

2.::'5=:-D: 

.... ,- -. "'-, ....... - . _. _ .... - '-'-

4.03=:-0: 
:'.63::;·0:' 

MDA 

5.21 
1. 24 
9.34E-01 
1.24 
l.09E-01 
8.03E-02 
4.6';E-01 

3.:6E-01 
2.3:E-01 
3.24E-01 
1. 43 
1 --

0.40E-02 
5.513-01 
1.64S-01 

3.22E-01 
8.BlE-01 
2.25 
2.74 
5.773-01 
3.7J~-Ol 

.-. ..... - -. ,""-
":'_.;:.::=""'!""\......i... 

9.:':'E-01 
4.73:::+02 
5.3J~-Cl 



[Summary Report] - Sample ID: 50073405 

Nuclide 

AG-llOm 
A..~-41 
3_~-13 3 
3A-140 
CD-109 
CD-lIS 
C::-139 
CS-141 
CS-144 
CO-56 
CO- 57 
CO-58 
CO-50 
C~-51 
CS-134 
CS -13 7 
C..I-54 
:::U-152 

::::';-155 
..... -59 
G:J-l53 
i-:G-203 

I:J -:. l 5m 
:~-l92 

~:"-:'40 
~'.;:;J. 

:0:" - :: " 
~:J--"" ,., 
.\--.. - ... -
X_~-2'; 

:;::;,:'47 
:::. =7 
__ - I 

. ~ ~ 
.......... - _v' 0 

__ -:"22 
.... --:..2~ 

~-' - --

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 
Noe Detected 

2 12E·Ol 
Not Detected 
Not iJetected 
Not:. ~ec.ected 
Nor: iJetected 
Not iJetected 
Noe Detected 
Noe :;etected 
Not :Jeeected 
Not Detected 
Not Detected 

l 51E-01 
Not iJeeected 
Not Detected 
No:' Deeected 
No~ :Jetec~ed 
Not Detected 
No': ~-=r.ected 
Not Detected 
No::. :eeected 
Nc:. :etec:ed 
No~ :etect~d 
Noe Deeected 
Noe :Jeeected 
)10:' ~e~ected 
Not Detected 
~ot ~etected 
Noe Detected 
Noe :Jecect~ 
:-Jet :e=ected 
No:. :)e~ec:ed 
Nc: ::e'C.ec~ed 
)Jc:. =-=-:e-::.e:;' 
;.;c: :''2:e::,:ed 

:,;::: =-==-9c:ed 
~!-':- ==:.ec:ed 
01::;: =-2:eC::-2c 

25 Error 

5 3:::::-02 

2 ,,-' 

MDA 

8 12E-02 
5 52E+16 
9.44E-02 
2.22E-01 
1. 97 
4.25E-01 
5 03E-02 
9.62E-02 
4 01E-01 
6 38E-02 
5 34E-02 
5 45E-02 
6 38E-02 
4.20£-01 
7 89E-02 
5.41£-02 
4 83E+03 
4 26E-01 
3 32£-01 
2 24£-01 
1 28£-01 
, 92£-01 
4 93E-02 
6 ~~-=--02 

2 01£+06 
4 57E-02 
6 2E- 01 
4 14E-01 
5 75£-02 
2 87:::+11 
1 4:2 
7 63::-02 
8 . ~ 

-,;1 

6 2.9~:' 01 
3 99::-01 
5 54:::-01 
4 32::-0: 
4 70:::-02 
4 79:::-01 
2 02E-01 
:J :8E-02 
1 38£-01 
9 37E-02 
5 51£-02 
2 7E-01 - . ~ _ '":0 

l 2.3:::-0: 
5 95=:-01 
7 59::·".; 
c 35=:-01 
ft 49:::-02 
- 79:::-0: 
lJ5::-01 



************************************************************************* 
., Sandia National Laboratories * 
., Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-29-95 7:39:27 PM * 
~******************~;******~**********************~**********r/************: 

Analyzed by: ~/. %(1-:::, Reviewed by: j', 'Jo)))- .. 
~********************~***~';~*****************T*** T*** ***,********* 

C~stomer :~.WRIGHTSON/D.BISWELL (7585/SMO) 
Customer Samnle ID 'b25854 -20 1"1' O· GR -005- t.8-o/ 
~ab Sample ID 50073403 

Samnle Description 
Sarnole Type 
Sarnole Geometry 
SamDle Quantity 
~~~Dl- Da-~/Time ....... c..;;...J.H _:::: "-__ _. 

~c~ji~~ Start Date 
Je tec:.:::- Na..."TIe 
~laDsed Live Time 
~la~sed ~eal Time 

=Om..~.2:::S : 

MARINELLI WATER SAMPLE 
Liauid 
2wMAR 

500.000 ;nL 
8-25-95 :0:45:00 ~~ 
8-29-95 5:56:25 PM 

LAB 0 2 
6000 seconds 
6001 seconds 

T~***~T**~**********************T********************* ******************* 

:~l.:cl ide 

;]-238 
_.. 2 3 ~ 
.... -234 
;:...~- 225 

-_ . .::....:... -
__ 2:0 

:::_::.. - 228 
'--228 
__ .- 228 

__ :::.2 

_ .. -231 

_-..:-:27 --.., _ _ _ ...:. L. I 

- . -
- - ---

:: \'''' - ..... -_. - -

.~ctivity 
(pci/mLi 

Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not DeteC':ed 
Noe Detece~d 
Not Detected 

Not Detected 
Not Detected 
Net Det:ected 
Not Detected 
Not DeteC':ed 
Noe De~ec~ed 
Not Detected 
Not Detected 

Net Detected 
Not Detected 
Not Detected 
No':. 
Not 
Noe 
Net 
Net 
Nee 

;.Jc: 
:;Ioe 
Nee 
Noe 
Noe 

Detected 
Jet:ected 
Jetec-:ed 
De:ec:ed 
Decec:.ed 
Jeeeceed 

~e:.ec:ed 
': ..... L:l-.:=.,.-.=:.ri 
--'--'-~-~ 

Se:ec:.ed 

MD_~ 

1. 69 
3.84E-01 
3.0E-Ol 
~.24::::-01 
4.72::::-02 
S.32E-02 
5.80E-Ol 

1.::'7E-01 
1.22::::-0: 
8.03£-02 
4.59E-01 
~.lS=:-O: 

3.69S-02 
2.78::::-01 
5.3::.::::- 02 

1.50E-0: 
2.78E-Ol 
9.29E-01 , , 

:.16E-Ol 
2.97E-Ol 
4.0i3:::-0: 

2.82:::-01 
:.50E-02 
1.72::::-0:' 
4.00::::-02 
l.54E-Ol 



[Summary Reporc] - Sample ID: 50073403 

Nuclide Activity 

AG-110m 
AR-41 
EA-133 
EA-140 
CD-l09 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-36 
CO-57 
CO-S8 
CO-50 
CR-Sl 
CS-134 
CS-:37 
CU- 54 
EU-1S2 
=:U-1S4 
EU-15S 

GD-1S3 
~G-203 
I -132. 
=::<-:':5::\ 
IR-192 
;(-40 
~~- :40 
~-=~ 

:10-99 
::<A-:2 
NA-24 
N3-?5 
~~ - :..; 7 
);:-=7 
3E-7 
~U-::'03 

?U-:06 
53-:22 
S3-:2"; 
53-l25 
SC-";6 
S?'-2S 

,......- - .... "'I .. 

'.' - "":: :: 
:'.::=:----

(pCi/rnL) 

Not Detect.ed 
Not. Detected 
Not. Detect.ed 
Not. Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not. Detected 
Not Detect.ed 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not. Detected 
Not. Detected 
Not. Detected 
Not. Detect.ed 
Not Detected 
Noe Deteceed 
Noe Detected 
Noe Det.ect.ed 
No:: Detected 
Not Detected 
Noe Detec::ed 
Noe Detected 
No:: Detect.ed 
No:: Deteceed 
Noe Deteceed 
Noe Deteceed 
No:: Deteceed 
Ne:: Detec::ed 
Not. Deteceed 
No:: Detec::ed 
Not. 
Noe 
Noe 
No:: 
No:: 
Noe 
Noe 
No:: 
No:: 
)Ie:: 
)Io:: 
~o:: 

)Ie:: 
~c: 

Detec::ed 
Detect.ed 
Detec::ed 
Detect.ed 
Deteceed 
Detected 
Detected 
Detect;;d 
Detected 
::Jetec:ed 
:Jetec::.ec 
Detec:.ec 
Jece:::ed 

)Jet :e:e::ed 
~c: Jecer::ed 
~ce 1:::l,:",":''''''-Q.r1 ---'-''- ... _ ...... 

2S Error MDA 

1.77E-02 
3.51E+15 
2.62E-02 
8.962-02 
5.912-01 
1.212-01 
1.852-02 
3.692-02 
1.49E-01 
2.83E-02 
2.04E-02 
2.05E-02 
2.352-02 
1. 652- 01 
2.42E-02 
2.:'2£-02 
1.28£+03 
1.96£-01 
9.:7:::-02 
8.62E-02 
4.:5E-02 
6.25E-02 
2.02E-02 
2.59E-02 
3.03E+05 
1.89£-02 
2.91£-01 
1.26£-01 
2.26E-02 
3.78E+10 
4.21E-01 
2.29E-02 
2.94 
1.51£-01 
1.5:=:-01 
2.38£-01 
1.52£-01 
2.:::'E-02 
2.04E-Ol 
8.48E-02 
2.30E-02 
5.6::'E-02 
2.78E-02 
2.91E-02 
8.08E-02 
4.41£-01 
4.22E-02 
2.03E-01 
2.57:::-02 
2.40£-0: 
3.03£-02 
5.48E-02 
3.52£-02 



*T~~T*r******~~*************************************** *r********T******** 
.. Sandia National Laboratories .. 
T Radiation Protection Sample Diagnostics Program [881 Laboratory] T 

.. 8 - 29 - 95 9 : 28 : 44 PM * 
--************************************************************************ 

.. Analyzed by: (---V [~.J1" Reviewed bY:~ r/J d / H- : 
************ .. *****~~~**/~~**~********************~*****;**J********** 
C~stomer " S.WRIGh7S0N/D.BISWELL (7585/SMO) 
::~stomer Sarllole ID 025855-20 IrD.GR-oDs-.F(3-o/ 
~ab Sample ID 50073404 

Sample Description 
Sarllole Type 
Samole Geometry 
Samole Quantity 
S~~ole Date/Time 
~coUi~e Sta~t Date 
Jecector Name 
~:aosed Live Time 
~:apsed Real Time 

MARINELLI WATER SAMPLE 
Liauid 
2wrd.AR 

500.000 
8-25-95 
8-29-95 

LAB 0 2 

rnL 
10:45:00 

7:45:05 

6000 seconds 
6001 seconds 

AM 
PM 

.: :;mme::::: s : 
~****T~T***~**********************************************************T~* 

Nuclide .. ~c:':'vitv 2S E==-or MIlA 
(pCi/mLi 

- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - -
"]- 238 Not Detected - - - - - - - - l. 63 
:-~-234 Not Detected - - - - - - - - 3 .95E-Ol -- ~ ~ , Not Detected - - 3 13E- 01 -.;- L.-'~ - - - - - -
?-=- -~')~ "-0 Not Detected - - - - - - - - 4 01£-01 
=-='- 21 4 Not Detected - - - - - - - - 4 .29E-02 -- ........ ~ 
=":"-";;'..l",::: Not Detected - - - - - - - - , 66E- 02 .. 
=-~- 210 Noe Detected - - - - - - - - - .2:£-01 

- .- 2.32 Not Detec'Ced - - - - - - - - 1.2:"E- 01 
?-\-228 No;: Detected - - - - - - - - 1.35E-01 
.;c - 22 3 Net Detected - - - - - - - - 7 65£-02 
:"::-229 Not Detected - - - - - - - - 4 55E-01 
"-.\-22"; Not D~-.:::::..r--o"";' __ l..~_ ..... _ ... - - - - - -- - 4 52£-01 
.... - ...., ... .-, =-.::-,.:.-.:::. Nee Detected - - - - - - - - 3 55E-02 
-- -2:2 Noe Deeecr.ed - - - - - - - - 2 .94E-Ol -- - 208 Noe Detecr.ed 6 HE- 02 -- - - - - - - - -

;:-235 Not Detected - - - - - - - - 1 .46E- 01 
:"::-23: Not Detected - - - - - - - - 2 74E- 01 
=~- 23::.. Noe Detecr.ed - - - - - - - - 8 79E-Ol 
.;': -:: 2 7 Nor. De te:::'C'e'(j - - - - - - - - 1 11 
-.. - 227 Ner. Detected - - - - - - - - 1 37E-Ol -..... ..... -. - Not Jecec:ed 15£-01 :,----;,-..::....:.: - - - - - - - - -

?..:.'i - --- Ne-:. Jecec:t.ed - - - - - - - - , .20::- 01 
~ . - );ct Jetected 3 90E- OJ. - - - -- - - - - - - - - . -- - :C'7 N~- ]Q-or--Q"'; 8 49 - - . ~ '- --'--_ .... _- - - - - - - - -

. :_\..~ - - .. 
~o: Je:ected 2 93::;-01 L.-::._ - - - - - - - -

- - :.JOt ~,='Cec,:ed 65E-02 - . -. - - - - - - - - - -
:--;? - ...: .: :' :Jc: ~ec.ec::ed - - - - - - - - , 64E-01 -. - :JOt ~e:.=c::-=d 3 78E-02 - - - - - - - - - - -
- .. --- - Not Jetected - - - - - - - - 5::::-01 -



(Summary Report] - Sample IO: 50073404 

Nuclide 

AG-110rn 
A..~-41 
3A-133 
:lA-HO 
CD-109 
CD-115 
CE -139 
CE-141 
C:::-144 
C8-56 
C8-57 
C8-53 
CO-60 
C:<'-51 
C5-134 
CS-13 7 
C"J - 54 
E:; -152 
2::J-1S.J: 
SJ-::"S5 
?~-59 
GJ-153 
::G-203 
~ -131 
~:<-::5rn 

~:<'-192 

:":;'-:40 
~-54 

~-56 
~0-,?9 

);~-2'; 

;';=-:;'5 
~-=-:'';7 

;'::-57 
-- - - ; 
--. -.. ~ n .... 
;{...,;-_u:J 

;:;;-:'05 
.... --..!..~..::; 

53-125 

-, 
__ -._ ""I .. 

:-:'-:0:' 
J - ..: .:. 

.\ . ..:.----

Activity 
(pCi/rnL) 

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 
Net Detected 
Not: Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Kot: Jetec:ed. 
Not Jetec:ed. 
NOL :;ec.ec:2d 
Not De~ec=ed 
Not: iJetec:ed 
Not Cetec:ed 
Not ~etec:ed 
Not Detected 
Not Detected 
Not Detec:ed 
Not Detect-ea 
Not Detecced 
Noe Detec'Ced 
:-Jc'C De'C,2cced 
No: De:.ec:ed 
:-io: Detec:ec. 
);8: :o3:2:::2d 
No: :'e::e:::ec 
;,Jo: ::e=ec:ed 
;;0: :::e:.::::ec. 

2S Error MDA 

2_02E-02 
6_00E+15 
2.50E-02 
9.38E-02 
5.56E-01 
1.28E-01 
1.87E-02 
3.58E-02 
1.47E-01 
2.96E-02 
2.02£-02 
2.12£-02 
2.48E-02 
1.54E-01 
2.25E-02 
2.23E-02 
1.58E+03 
1.92E-Ol 
9.25E-02 
7.90E-02 
4.38E-02 
6.31£-02 
1.88E-02 
2.71E-02 
4: .13E+05 
1.89E-02 
2.71E-Ol 
1.55E-Ol 
2.21£-02 
6.43E+10 
4.61E-Ol 
2.27E-02 
2.99 
:.47E-Ol 
1.76E-0:' 
2.20E-0:' 
1. 55E- 01 
2.05E-02 
1.39E-01 
8.75E-02 
2.20E-02 
5.85E-02 
2.45E-02 
2.92E-02 
7.00E-02 
4.63E-0: 
4.43E-O:: 
2.21E-0:" 
2.51E-O: 
2.57E-0: 
2.38E-02 
4.98E-C2 
3.51E-C2 



Gamma Spectroscopy Results 
ER Site 17E 



t:i:l' \ l!b S~ndia ~ational laboratorie~ ANAL YSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

SMO '':onlacVPhone: (} or,. ,- - -
Send Report 10 SMO: i " ., 'J) <I ' ' 

SMO Reference No: 

Contract No: 

Case No: 

SMO Authorization: 

'1'lE:-('..,g-'CO/-l?-97iot S\ F7~Ifr'H'-(i-r I')" r'O"-1 I"'~'L-I (-71'-'"'''- =f$='- I'" ::',,!. 

:1 I-~~'ill 'l~11 m'-~ l I I I I ' I I :.:', :,:::~1. 
• 
"I -J,. 'iGiQS~0CI~O'f ~ DL'I-lr III'L~I -1- I ~ I ¥ I '* I !C,!']" '~:~+_1.5l 

~ . 

Possible Hazard Idenlificalion 
Non,hazard 0 Flilmmable 0 Skin Inilanl 0 Poison B 0 Olher 011 k"fA t~ ,~ 

AushO 

Wh~.'ToAccompany Samples, 
Labor.tory Copy 

81u6- To Accompany Samples, 
Relum 10 SMO 

PlIlk -Field'Pulchasing Copy 

SpeciallnslruclionslQC Requirements 

. , 
, I 

, , 
I 

, i 
" 

i 
" 

R.vO rfll9z 

l' ~. , 



.... * * ...... ** * '* * lr ** ***** * ... * * ** * ** * * * * '*' ... *' '*' '* It *. *' * .... ******~* * * ** ** **** 'T ~ ~ '*;-* ~* *"+ * + ...... 
b 

. ,~ 

* Sandia National La orator~es .. 
* Radiation Protection Sample Di~gnostics P=~gram :38: L~~o=ato=y] * 

8-27-95 6:47:3 7 ?M ~ 

* An* *1* * **~*.** ~***c*~**** ~ 7~* * * * * * * * * .. * * :::-~:'~':d**':V* ~?::** ** ** ***: *;:*vi**;* ~:****: 
a yzea ny. ~ 0/ ",: ,,,_v ~-~- -.' .... / ~~ * 

******************~ **J l~**********~*~**··**·**** *******~** ********* 
Cus;:omer 
Cus~omer Sa~Dle ID 
:- ..... 1 ~­",an ::.amp_e ",D 

S.WRIGHTSON (7585) 
17E-GR-OOi-o-s::;-Ol ~ 
50072101 

3amD~e DescriDtio~ 
Sarr.nle TY?02 '"" 
SamDle Geometry 

MARINELLI SOIL .s.!l,2'!:?L3 
Solid 

S3.:r(ol~ Q ~ . t _ ua:: .. ::. y 
::;~mD- 1 Q Dat.=>/~i mo ..... a. l _ -.. __ __ __ .I, ''-' 

2SMAR 
707.000 

3-24-95 
8-27-95 

:"':802 

gram 
11:0;:;:00 

6:1t;:03 Ac~~i=e St~~= Date 
:::;'2:'2-2'[0::' ~c.::--.= 
~!apsed Live Time 
~lapsed Real Ti~e 

1800 seco::ds 
1801 seco:1ds 

U-238 
~::-23'; 
:"--234 
P .... :;- 22 6 
?3-2:''; 
31-2:''; 
?3-2.~S 

T::-232 
?j:.-223 
.::;.c - :: 2:; 
TH-228 
::;:.n. - := 2 .; 

:';-23= 
,-..- ...... - ----:-.::..:-

-..-- -.. ...... --::-.::.....:;, 

~~-::..:. 
:':... - 2 ,: "7 

"" '\,.1 ~ .. -
.""'\...-~-:-

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

- .... ...., ...... -=-' ... -..:....:;..:; - ................. -. 
.... ::-~..:..;' 

_~c~iv·:..~v 

lpCi/gr2.:r.; 

Not Detected 
Not ;)etect=d 
Not Det.ect:d 

8.43E-O: 
5.95=:-0::" 
4:.54:=:-01 

Not :L:-:"Cecr.ed 

5.382-01 
Not D='c:ected 

.- .- .... - .... -::: . "') I=..- '",,' ..:.. 

6.00E-01 
Not: !:)e-:ec'C.ec 

:;.:'03-0: 

::8= 
XC):. 
::i,:) t 
~Io:: 

'" -,........ ,....­-:. ::..t!.=.-',,-,'_ 

5.';93-0:' 

);::: :-=::-=:::::e::' 
::-rG:' = -= -= -= : -= -:: :: 
:;:;: - -=-:~:::=..: 

:ic: _-=-:-==:~:. 

.. - -...... ...... .. ... ) . :: ,:,.:. - v..:.. 
... ...... ......... r. .. 
:...._~.:..-0..:.. .. _..... "... .. 

. "v,o,:,-vl. 

. , ...... ..... - "'\ 
_.-:":::''::''-",,-

::.~:: 

............ ..." ..... .. 

..;: • ..,;.....::::~~' .... I~ 

2..C2 - ...... ..., ............ 
'::. I~.::!.- '..JL. 

S.77"?-,]: 
, 4:) 

3.673-0:' 
4.93~-Ol 
:'.7';:::-J:' 

:".67 
- r. ..... - ............... 
::.~.::..::.-u~ 
1 .- ..... -., ('\ ""! 
-:.0"'::::'::'-1.1_ 

:'.';';3-0:" 

3.823-01 

- -,- - .... -
::. OL':'- ',.)_ 

3.5:~-C:' 
7.403-0: 
:-.7-:-=--':::' 

. _ ...... ,.... ........ 

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

.. -. -- .......... 
-:' • :::.::.::. .. '.I':" 



[S:.:mrnary ~eportl - Sarnple ID: 50072101 

~;uclide 

]:\3.-41 
3_~-2.33 

3 .. ~-l-±D 
C;:]-109 

C;::-139 
C2-141 
C3-:-.l:4 
CO-=6 
':0 - 57 
C:'- 53 
CO-60 
C::'-51 
CS-l3" 
CS-l37 
CT'; - 6'; 
:::L":"-:'S: 
:::~ -l54 

---. .- ... ..... - _ ..... _..... ...... ~ 

-""" ..... "" -. _-:,,;-...::: \":,j 

~-13~ 
:::J-llS::: 
:?.-lS2 
~(- ~ 0 
L":;'-~';J 

:.~- S.:, 
y~- 3-0 
~,--.. ""-
..... :. ...... j - '::: ::: 

.... -~ .-.-.. 
-'.-~--~ 

- -- -,.. ~ - - ,-.~'-' - -..'-..' 

.... - - -- ... 
.:::~--...:."::: 

.... -. .. .-.­.......... - ' -. -- ----' 

-.... .. ~.-- - .... , .. " ~ - - .... 

~- ......... - - .. ' -- ---' 

-... - .. - ... , .. - .... 
... _-" ---' 

Activity 
(pei/gram) 

~ot :Jetected 
Not ~etected 
Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not:. Decected 
Not Decected 
Not Detected 
Not Detected 
~lot Detected 
2iot Detected 
Not Detected 
)1ot Decected 
Ne:: [etected 

5 53E-02 
)lo:. Detected 
)let Detected 
:Jot De:.ected 
:--10': D",::ected 
);0:: Decected 
)Jot :Je~ected 
Not ~e:.ect.=d 
Not Detected 
Kot .8-=c2c~ed 
No:: 0ecected 

Not 

x·:: :: 
:-.Jc': 
:;0': 
:-Jo-: 
)i:J :: 
:-J:) ~ 

,~ ... -
-~ -'-

.... -""""-
-' ...... -

_ 633+01 
Detected 
;:'-2t ected 
2~tected 
S'et:ected 
:-stect.ed 
:e~ected 

:-=t.:sted 
:~r.=c:ted 
::~2cted 

::-2::ected 
=::.ected 

--'''::'-.:::::1.''''-'0'''; -----'-_ ..... 
:e::e:::.ec 
:~~ec-:ed 
:'ece::c",d 

:!S Er!:or 

3.27:::-02 

MDA 

6.27E-02 
9.26E+ll 
1.OlE-Ol 
2.22E-Ol 
1. 92 
2.97E-01 
4.37E-02 
9.34E-02 
3.99B-01 
S.61E-02 
5.09E-02 

6.23E-02 
4.16E-01 
7.97E-02 
4.';93-02 
9.70E+02 
3.993-01 
2.B2E-Ol 
2.3.J=:-O~ 

:.2.9:::-01 
1. 74E-01 
';.36=:-02 
6.29~-:2 
-- -f"\- .... ... 
..;, . ,j l.",''':'- ..... ~ 

4.732-C2 
" - ... - "" .. ""::.=--::=..-'....1_ 

- ...., ... - ... "" 
=.~.:...:.-...,'L. 

- ... - - .... .. 
;: • .,j,j::...-' .... ..... 

'::.33::::-02 

4.73:::·C1 
4.J:'=:-01 
-4:. :)32-02.. 
3.7a~-C:!. 

5.:::;:::-02 
~.735-0: 
::".~4~-O::" 

3,::;::::-02 
:'.293-01 
=-. :·3~- 22 
6.JE-02 

- --- n-
=.::~=.-v..i.... 

_ .... - t"' .... 

.... .... .... -.. " -- . --- - .... --

--



~ * * * * * * * '!I' * * ... * * 11'" ......... *' * * * * * * * * * *' * * *' * *' * * * * .* * * '* -t: '* 'It' *' "t' '* ... * ... *' ... ~ *' * *' * *~ .... '* * '*' "It" .,.. ~ -c- ;. * ~ 
~ Sandia National Labo~atc~i~5 
~ Radiation ?rotection Sample Diagr ... ostics ?~~gra.m [381 La";:)o~3.::o~y] 

8-27-95 7:27:13 FM 
*****************************************~************************T~*~ 

, -if I /I /'f -- " 
... Analy::ed by: J,'/,. 1/;. ({'I , :?ev:'ewej ~y:/T.vf::../ J',2J 1J ~ 
r **** * * * * ... * ... * * * .. * ** ~* * * * * *~ * * .. **** *" * * ** * "",,* .. * */ * * *** * 'If.. .. ... * * * * * ... " * ~ 

2ustome::- S.~IGHTSON (758S~ 
Customer S~~Die I~ :7E-GR-002-0-SS-01. 
~ab Sarro/:e ID 5J072102 

3arr.ole Des~ri:J::io:l 
S a.rr. ~ 1 e ':'y;. e 
Sample Georrletr\~ 
Sarnole Qua:1::i::~i 
3amnle Da:e/Ti::-~e 
ACaUire Start uat2 
=-=::-2ctDr ~';a:ne 
~:3.nsed L:'ve ~i~e 
~:2Dsed ~2al ~~~e 

::)rr.mer-ts: 

1--lZlRINEwLI SO IL S.Zll-!PL:!: 
S'Jlid 
2SM..lB 

669,000 
8-24-95 
8·27·95 

::C.'U302 

jTaln 
:. 1 : 0 0 : :) 0 .~1 

0: 53 : ~ 5 ?~l 

1300 secon·:::s 
lSGl secor.:::'s 

~~*T**~*~**~*~~~*~***~***~*****~TTT~*~~*T**T~TTT~~T~*******~~~~***~~**~*~ 

U-233 
T3-23~ 
~- ........ "1 
U-L,j",: 

L=l.-22; 
P3 -::..; 
31:-::'; 

TH-232 
R.J),.- 22 a 
AC''::: 3 
TH-223 
?..!\'-2'::'; 

~- ............ ---.::::-...:.. 
~. _ ...... -"-"-

U-23S 

-'''1 ...... ~~ 
~ ..... -- -.::...": 

~\r -:.:? 
:::3·:::. 

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

_~_cti":.Titv 
:DC' //g~:'~\ 
'... ....;.. J... o...I..L I 

Not. :Cetec::ed 
~O~ D-=t.ec:.~d 
~c: Det.ecL:.=c 
:Jot Detec,:-=d 

S.713-01 
S.Sl:::-C: 

)J::c. Setecced 

6 -43:::::- 0",-
5.33:3-01 

~.Jc-t Ce:.ec=-28. 
Not: Detected 

~.-,...... -
.', -- '-

",- -.-

-~ -' -

7.:'5=:-J: 

Detec':ed 

.::,- =.. -- .:::.------,---

""! -;')":"- .... ~ .. _ .. ----' ',-­.. - .......... _ .. ----' 

2.55:£-01 
2.5::3-C:: 

_.:::;E-:: 
3~72:::-:: 
1. S :.::: -:; :. 

::. '0 
~~..J.. ..... . ~ ~ 

-~.,j,=, 

:'~l2~""'O:" 

:".0:3-0:" 
9.C:':::-02 - .~ . ,-

3.5C:::-01 
3.4EE:-C::' 
2.76:::-0:' 
:2..39 
_.23 
7.2::3-0: 
S.S3E-Ol 
:'.523-01 

4.2:.~ .. Ol 
:. .. : 5 

..... .... ....... -, "'''' 
: • I.::. =- .. ..,.. .l.. 

:: ;:c-:"_,..· 
J_ .... ___ v'" 

_ ..... ' "J .:. .. 

- ,... ---- - . - . _ .... - .,.-



[Su:n:na:-y Report] - Sample ID: 5007:nO: 

Nuclide 

AG-II0m 
A...~- 41 
3A-133 
3.;;-140 
C:J-109 
CD-ES 
C3-:39 
CE-141 
C3-14:~ 
CO-56 
CO-57 
CO-53 
CO-60 
CR-51 
CS-134 
CS-137 
Cu- 64 
T""'~. ~ ......... 
'='U-.l.,:)~ 

su-:.::S 
FS-59 
GD-:'S3 
~G-203 -- , 
IN -115:n 

r--~-54 
M:iI- __ 

~'IO - ? OJ 

NA-22 
0iA-24 

:'1-:J - 2.47 
NT"_::;, 
_-..-7 

:::=---~ 
-----'"' 

r-""'I.:._ ..... 

"j - - ... 

:~.~ - .- -
-. ~ - .... --

Activity 
(pCi/graml 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
:Jot Detected 
Not Detected 
Not Deteceed 
Not Detected 
Not ::eteceed 
Not ::et~c:ed 
No:: Detec::ed 
No:: Detected 
No::: Detected 

2 668-01 
Not De::ected 
No::: De::ected 
No::: Detected 
No::: Detected 
Not Dec::ected 
Not Dec::ected 
Not Detected 
Nor.. Ce=2c"ced 
Not Detected 
No::: Detected 

1. 70S+01 
No'C Le~-=ct.ec 
Not De:ec;::ec. 
Not Detected 
Noe De:ected 
Not Detected 
Noe Deeectea. 
Not 
Not 
Koc 
l.Jo~ 

Not. 
:"-ot 
Not 
~G~ 
l';:J :. 

:·iot 
:.roc 
)iot 
i.Jot 
~ot: 

::-e::ccej 
De:.::::ted 

D.::l-,::)'-'-':::::',"":: ---_ .... _-
De::.:ctec 

De:.-=ct.ed 
D~:e(:ted 
I.:',e:~cted 

: - --=-::~:: 

6.:'73-02 

MDA 

1 -,.. r;. 
\ 

,--. 

9.40::::-02 
:.27E+12 
:.. 06E-01 
2.28E-01 
2.24 
3.293-01 
5.33E-C2 
1.00E-01 
4.26E-Ol 
6.41E-02 
5.61E-02 
5.86E-02 
6.48E-02 
4.343-01 
8.61E-02 
5.82E-02 
1.08E+C3 
4.383-01 
3.173-0: 
2.5:'3-0: 
1.37:::-0:' 
:.903-0: 
5.22E-02 
5.633-02 
2.8::::+04 
4.853-02 
5.903-0: 
2.~6=:-u:, 

5.25E-02 
1.423+08 
1. 02 
7.89E-02 
2.18 
S.483-0: 
~.45~-O:' 
3.51':::-0::' 
4.76:::-0:' 
S.04:'::-02 
5.213-::Jl 
1.67~-Cl 
5'.783-02 
.... -"" -. _ """'"'T 
- • "'=.).:::!. - '''';;;'' 

9.3E-D2 
7.213-02 

:.37 
:.013-01 
5.313-C~ 
6.403-02 
6.372-0: 
5~3S~-02 

::".D2~-O: 



, . 

*******~***********T****************~~*****~**********************~~~~~*~ 
" Sandia National La~o=atories ----
" Radiation Protection Sample Diagnostics Program [331 Labo.::-ato.::-y; .. 

8-27-95 8:06:53 PM 
. ~ * * * * * * * * * * * * *,.*""*' * * * * * * * * * * * * * * *" * * *' * * * * * *" * * * * *"'T"* *' * * * * ... * * * * * * * * '* * * * * *"T '" * i: 

" Analy::ed by: '-~l i:~« /9') ;.-eviewed by ('"j~ r ~J-/f( : 
"****************~'\~***************~*****T*****T***~* *****C;~*"*****~~*~ 
Custome.::- S. TNRIGHTSON (7585 ~ 
Custome.::- Sa~c:e I~ 173-GR-003-0-SS-01 ~ 
Tao' ~---'= -~ 50072103 _ <o..,.)c.. .... ~~ __ -' 

5amole Jesc.::-ip:ion 
Sample 7ype 
5amDle Geometry 
Sample Gu-n-'-v 

~ :;~~,:-.~ 3ample ,-aL~! _lI,L 

Acqui~e Sta~~ Date 
:Je:-ecco.::- Na::";-e 
~:aps-ed :ive ?i~e 
~lapsed Real ~i~e 

~~INELLI SeIL S~~?LE 
Solid 
2SM.r.R 

636.000:::r.::-a;:\ 
8 - 2 4 - 9 5 1:' : 0 3 : C J .~"l 
8·27·95 7:33:=~ PM 

L.Zl302 
.:.80J seco:1c.s 
':'801 seco:1CS 

::::J:nrnent.s : 
~*"T***~*~"'~~~~~"TT~T~**T*****++*~+~*~~t~++***T*TT*T************~***"'*+"'~*~ 

U-238 
T~·234 
U·-cj. 
;";·::26 -- ~ .... 
=:::.-~..;..-= 

c-= _ -; ~ '-'j -- ............... 

T::-:·232 
"-'\.·228 

TE-228 
~:;-::24 

F3-:l2 

"'--, ~""\-:l -.:...-- _ '....; '-' 

~-..: .. -. -:. ; - _. .....--
- - .. ... --- ----

..-- - ............ -. 
- - , ," I -... _ ....... ' 

-~- --~-=-.. -'.j ....... ..!.. :: 

_ _ - _ '-, t 

- .. ~ ...... _..... .... --
- ........... -.. .... 
:=-.- .... ...:.. .:. 

No:: Detected 
No: [;etected 
Not :)etected 

_.31 
7.2.03-01 
4.98E-01 

)!ct D-e::ected 

5.2:'E-Ol 
5.76E-Ol 

~,~:):: :-2==cted 
5.69E-01 

Nc:: ~ei:ected 
7.4lE-01 

NO:: 
'"':" -- .... . '. -' -
"\-, ... -.. --

'i ... -
-' - -
:'<.::::: 
".- -. -
.. j'-.J _ 

~j -=:. 
:i -::: 

2.:1:'::-O~ 
6.252-01 

IJe~ected 

:'e:2:cted 
::-=::ected 

=~:-=c~=d 
::-==:.-=cted 

--=.-.::lr .... Zl.n ____ ...... L.... ........... 

'" ... -....... .- ... 
~.-".:.:::..--..:.. 
.. - -- ....... __ .=::'::'-0..:.. 

_.:"6;:-Cl 

=.773-02. 
=.7::~·Ol 

.. -.... --. ..... .., 
~ • :::: /.::. - ..... '.J. 

_.6':':::-0: 

5.00 
:'.34 
2.47:::.,.Q1 
:.26 
:.473- IJ1 
~.12=:-Ol 

':'.58 

3.853·0l 
3.7TS·Ol 
3.8~::::-Dl 
3.923·J: 
:.87 
7.:43-02 
6.37E-Ol 
l.6SE-O:' 

4.353·0l 

') ,~ ~ 

~."'.:l 

3.C? 
S.45~-·~l 
~.l4:::-Jl 
3.7~:L~:-Ol 

- ....... -
~.-:'.::...;.. 
-- ....... --. ..... .... - .. - --.. .. --__ .'v;:o.::.-

=.l~:::-



[Summary Report] - Sample ID: 50072103 

Nuclide Activity :5 ;;'_ ...... .-.-
....... .1.". ...... ",IDA 

(pCi/gram) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AG- 110m Not Detected - - - - - -- - 1 04:::-01 
AR-41 Not Detected - - - - - - - - l. 55:::+12 
BA-133 Not Detected - - - - - - - - l. 15E-01 
BA- :40 Not Detected - - - - - - -- 2 43E-Ol 
CD-:'09 Not. Detected - - - - - - - - 2 31 
CJ- l' -_::J Not Detected - - - - - - - - 3 .25E-01 
:E-139 Not Detected - - - - - - - - 5 · 34E- 02 
CE- , 41 Not Detected - - - - - - - - 1. 03E- 01 
CE-144 Not Detected - - - - - - - - 4 · 66E- 01 
CO- 56 Not: Detected - - - - - - - - 7. 16E-02 
CO- 57 Not Decected - - - - - - - - 5 · 68E-02 
CO- 55 Not De:ect:ed - - - - - - - - 6 222:-02 
CO- 60 Not Det:ected - - - - - - - - 7 ..... - ,......., 02 ~.:::~-

C?"- 51 Not: Det:ected - - - - - - - - 4 65E-01 
CS- , - .:l. Not Detected - - - - - - - - 8 67:::-02 -.) - · CS- 137 3 . 3SE- 01 7 .36:=:-02 6 · 743-02 
CU- ~ , 1':,) L. Detected - - - - - - - - 1 14'=:~O3 :J'":: · 2TJ- 152 l'iot Detected - - - - - - - - 4 · 93;- 01 
EU- 154 Not: Detected - - - - - - - - 3 39:::-01 
:::u- :53 N~-........ ~ Det.ected - - - - - - - - 2 64:::-01 
?E-59 Not: Detecte,::' - - - - - - - - 1 .4::::-01 
GD- 153 Not Detected - - - - - - - - 2 07E-01 
.... '""" ..... ""\"" N~- Detectec. - - - - - 5 623- 02 l':-.:-";...,.j • u '- - - -
- -131 Kat Detected - - - - - - - - 7 02:::-02 -
IN-115m Kat Detected - - - - - - - - 3 03:::+04 
r;Z-:'32 :';::;1: Detectec. - - - - - - - - 5 · 34::: -02 
?:- 40 - 98E+01 - 33 5 383-02-- - · 1-.. :; - :'':;0 .... i ...... -

_,"Vi... ::-etecced - - - - - - - - 2 95E-Jl 
~0J - 5"; ~Oi: Detected - - - - - - - - r 7!!-=-- 02 0 

~- S6 !'~ot:. Detected - - - - - - - - 1 · 57E+03 
:vI0- ::9 NQC- Dececced - - - - - - - - 1 1S 
NA-22 No:. Detected - - - - - - - - 8 4 ;.::. - 02 
NA-24 N01: Detected - - - - - - - - 2 87 
l'J3 - ::":J Nct: Detected - - - - - - - - 5 5':;:::- 01 
:-'-::J - . 

! ~;c:. D2tect.ed - - - - - - - - 4 42:::-01 - -
NI- - , iolo t: Det.er.:r.ed - - - - - - - - 4 .50=:-01 
:::>.::,- 7 Not: Det.ect.ed - - - - - - - - 5 · 18:::-01 
~u- :03 Not Detected - - - - - - - - 5 · 67:::- 02 
."'\.\.) - ~Uo ~~.:;: "C Detecced. - - - - - - - - 5 28:::- 01 
S3- " ~ ~ )jot: Detected 1 7S~- 01 -~..::: - - - - - - - - · 
S3- " N:Jt Detec~ed - - - - - - - - r, 083- 02 - 0 · 
~-- ?,J~ :. ;'"".::;.~.o(""'-o~ - - - - - - - - 462- 01 --- __ l.-_'_ .... _ ....... -
::0' - ........ -

:J~~-=c:ed - - - - - - - - , ~-~ 01 - - - ........... - .J. · ~:::..:..-
'::' ... "" ... - -~ ''' ........ - I:et:=cted - - - - - - - - 7 .. 29=:- 02 -' ........... 
:-) .... - -:::~ :icc. 2~t:ec~ec. . - - - - - - - 3 , .... r_ .., 

vo":"- .' --, - )J~:. :;e:.ec:t-2c - - - - - - - - 1 43 .J.. ..,-.- - - -
--;:' - Not D~tec~-=d - - - - - - - 1 04:3- c: --- · 

- ~ ~, - -" :J t: n..=.-~r-.=.~ - - - - - - - - 6 .; 73- ,,....., ., 
- - - -- -_ .... _--1.-_'- · , -

- '- ..... - ='-=:.~ct.ec. - - - - - - - - 7 61~ - ',.:'::" - -" '-' .... 
-(~::. - ... ,., .... - =-::::.~:::t-=,=- - - . - - - - - ~ - . -- - ~. -- ..... c ~ - - -
- - - - Nt ... - :J~~_=c:es. - - - - - - - - - --- - , -
'C"\i _ ;: ::. ,"' ..... - :;-==:'2c~e'':' - - - - - - - - " - - , -_.< ............ '- ~ " -- --- ,- ....... - :'-=:-==:'-== - - - - - - - . - ' -- .. - - ... ' ......... -- - -- - -



~*****~********************************T~**~**************~*~*~**~*~~T~** 
Sandia National Labcratcries '--- ~ 

Radiation Protection Sample Diagnos::.ics Program [881 I..a.'::lcracory: .. 
8-27-95 8:47:03 =~ .. 

"*************************************.*****_********* *********_.ww~.** 

(I ~ b. . ~ 0 i< /' .. .. . Zi~'1aly::ed by: 711, ,. :;J « '<:: Rev~ewed by: S- Z l' I) .. 

*******************~* *~ ~*********.*********** ***** *~~*******T"** 

Cus~omer S.WRIGHTSON (7585) 
:~stomer Samp:e ID 17E-GR-004-0-SS-01· 
:Oab Sample ID 50072104 

5a:nnle Descr:'c-tion 
Sa;':1cle Type -
.sarr.pl e Gecrr.e t-::y 
Samole Qua:1titv 
Samole Date/Ti:ne 
ACQuire Start Date 
=~:~ct~::- Name 
~:aDsed ~ive ~ime 
~:aDsed Real ~ime 

MA.~INELLI SOIL SA.J.'1E'::E 
Solid 

!\"uc:l id~ 

LJ-232 
TH-234 

:c.~-226 
?3-2:'''; 
3=-2=-~ 

TH-228 
~:;'-2:'; 
-.,- ....., ....... 
=~- .... .--
-. - ......... ""' 
=.!.. -..:...:.......:: 
~- ..... ,-..-.. 
_:"":'-L.\.;C 

......... -----
~'-....... - ~ ...::. .::. 
;..n -:.~? 
~3-:::: 

-.- - ~ - -- - .... - -- -~~ 

2SM.~~ 
788.000 

8-24-95 
8-27-95 

~-,1'"'02 

gram 
11:04:00 

8:13:10 

1300 seco::ds 
1801 seconds 

Ac-civitv 
:~~; /","ra:n\ 
,,:- ...... - ~- I 

Nee D:ce::::ted 
~Ot Detected 
NG~ D9tect.::=:d 

1.31 
C;.63E-01 
3.01E-Ol 

l";ot Detected 

;'I,:: ': 
~::::: 
)j~:. 
,~ ...... -.. "-' -

::~:J :: 
:-J:: ~ 
,-:- ...... -
-~ '-' ~ 

3.42E-01 
~.33E-Ol 
6.30E-0: 
6.20E-01 
C;.22=:'-Ol 
4.612-01 
6.56=:-01 
3.47=:-01 

D'2tect:ec 
:et.e::t-2d 
=-=::2.:'Ced 
Detected 
-..:::::. .... =.~t-Q~ __ L.. __ ,-_~ 

::~t.:.=c'Ced 
L'9r.ec~ed 

-=--~~,--"",;:;.""; -- ..... --_ .... -- ..... 
:'::'=:::'2d 

7 ;:;:::':'-fl' ...... -'- ... -
: .1':~- C!: 
:.03~-:1 

2.J8E-01 
2.00E-01 
1.59:::-01 
3.3::::::-0: 
3.:=:=:-:]l 
1.0E-:)1 
3.92::::-:)1 
:'.~4:~-Jl 

4.35 
1.::"0 
...... ,..., .......... , ........ 
4 ..... ...::...:,..,...U_ 
, -, 
- . ..:..."":: 

1.:::'E-C<l. 
3.39E-C2 
:.21 

2.63E-O: 
2..333-0l 
:.6JE-C·: 
6.43E-O:" 
7 . 2.l=::- "Jl 
1.D3~-Dl 
3.62E-]1 
:.283-:)1 

3.58E-01 
~ (""I, ,~ -:' _ ,-.., .. ..... '" -'- -'-

c -~'-_. -- .. ,=,,~'..,I":'" 

- ...... ...., ..... -. ....... 
-' . -.. --...... ...-



[Su~~a~y Reporc] - Sample ID: 50072104 

Nuclide Activity 
(pCi/gram) 

2S Error 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AG-110m Not Detected - - - - - - - -
.Z1....~- 41 Not Detected - - - - - - - -
3A-133 No:: Detected - - - - - - - -
3A-140 Not Detected - - - - - - - -
CJ-:'09 Ne~ Detected - - - - - - - -
CD-:15 Not Detected - - - - - - - -
C3-139 Not Detected - - - - - - - -
CE-141 Not Detected - - - - - - - -
~~ 144 Not Detected - - - - - - - -L':::'-

CO-56 Not Detected - - - - - - - -
CO-57 Not Detected - - - - - - - -
CO-58 Not Detected - - - - - - - -
CO-60 Not Detected - - - - - - - -
CR-Sl Not Detected - - - - - - - -
cs- 1 ~ , _.l-. Not Detected - - - - - - - -
CS-137 6 05E-02 3 .28E-02 
CD-SO; No~ Detec::ed - - - - - - - -
............. - ..... Not Detected - - - - - - - -.::.u- ..... ~~ 
ED- 15~ Not Detected - - - - - - - -
=::;- 155 Not Detected - - - - - - - -
~~ - 59 r-,7ot Detected - - - - - - - -
GiJ- 1 c"< --'- Not Detected - - - - - - - -
:lG-203 Not Detected - - - - - -- -
I- 1 ~ , 

-~- Nat Detecced - - - - - - - -
::-J - :'1:::-:1 n"'" Detected - - - - - - - -
:?- 2.92 Nc:: Detected - - - - - - - -
K-40 1 . 64:::+01 2 .43 
~ . .:...:_"1. ... :4C Ne;: Detected - - - - - - - -
",::i"-S4 No:: Detec;:ed - - - - - - - -
EN- S6 Not Detected - - - - - - - -
NO-99 Not Detected - - - - - - - -
K:;'-22 Net Detected - - - - - - - -
N2',- 2 4 Not Detected - - - - - - - -
N3-95 Not Detec;:ed - - - - - - - -
!'.-::J - ::'47 ~:ot Decected - - - - - - - -
:;: - 37 Net Decected - - - - - - - -
33- 7 No:. De::ected - - - - - - - -
R.U- 103 No~ Detected - - - - - - - -
r .-
::<".' - ::'06 Not Detected - - - - - - - -
53-:22 Not Detected - - - - - - - -
S ............ " 

..::.----~~ ~o:. Detec:ed - - - - - - - -
~=- , - N:J': Do~o,--~"":; - - - - - - - -'----""' .... ---
-.~ ~r No:. Dec.ec:.ed - - - - - -;::::' ..... "'",:: ::) - -
.... ...., ......... 

N~- Detec':.ed - - - -~:,,,-- .j:J . '-'- - - - -
~~~-:"3: '.~" - Dot"::.r-.:=.ri - - - - - - - -.. ~ '-' - _ .... _'-"---
~.:;, - :..33 Nr--, ~- Detec:.ed - - - - - - - -
-- - , , Not Det.ected - - - - - - - -
7="'-20: ='J 0:' Detected - - - - - - - -
Ii ,. 

.-.~ ~Jet :!J-- .... ~,....--r '=' ... __ .... --:::..J,. - - - - - - - -
X:::-::"3:: Not Dete:t.::d - - - - - - - -
.; - ~.j ::-;c: !)-=:.~c:.-=c: - - - - - - - -
'7 .... - .. ...- ...... - ~~:e,::.::·::: - - - - - - - -_.' 0_ .. '. '-, -
Z? "\"';',-. - =-=:-:::::.-=,::: - - - - - - - -- - .. 0,-" _ 

\ 

MDA 

5.98E-02 
1.67E+12 
8.93E-02 
1. 98E- 01 
1. 68 
2.69E-01 
4.53E-02 
8.55E-02 
3.54E-01 
5.45E-02 
4.B2E-02 
4.70E-02 
5.63E-02 
3.94:2-01 
7 .45E- 02 
4.68E-02 
9.68E+02 
3.98E-Ol 
2.56E-Ol 
2.lSE-Ol 
1.23E-Ol 
1.62E-01 
4.43E-02 
5.37E-02 
2.74E-'-04 
4.253-02 
5.98:::-01 
2.43::::-0:' 
5.893-02 
1 .. 69E+OB 
8.59E-O: 
7 .. 04E-C2 

3 .. 683-·J2. 
3.60E-0: 
3.82E-0:' 
4.29:::-02 
4,49:2-0: 
1.34E-01 
5.05:::-02 
1.26:::-01 
8.41E-02 
5.82E-02 
2.42:2-01 

7.81E-02 
5.083-:1 
6.SCE-C2 
S.31.2-0~ 
4.97=:-02 

?3::~-Q2 

!-



/ ) -:";.-< , ' 
*"* ****** * ......... *** ***""" ****** **** ************** ******** ** ****'.*** ** **** * ** * *** * 
~ Sandia National Laboratories '---- * 
* Radiation Protection Sample Diagnostics Program [881 Laborato~/l * 

_~ 8-27-95 9:26:51 PM * 
~***************************************************** ***************** 

... Analyzed by: ~ r2 (/cii Reviewed bY:'~ y/t-t:/} ,--- : 
******************!Hk*~****************************J'*~* *****4~********* 
Cus tomer . : S. WRIGHTSON (7585) 
Customer S~~ole ID 17E-GR-005-0-SSD-04. 
Lab Sample :0 50072105 

Samole Description 
SamDle Type 
Sample Geometry 
Sar:mle Quan::ity 
Saw-DIe Date/Time 
AcqUire Start Date 
Jetector Name 
~laosed Live Time 
~~aDsed Real Ti~e 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

742.000 
8-24-95 
8-27-95 

LA302 

gr~~ 

11:09:00 AM 
8:53:19 PM 

1800 seconds 
:302 seconds 

C~~'11ents : 
~~~~*****************************************************~********~****** 

Kucl:.::'e 

U-239 
TH-234 
U-234 
R..!l..-225 
PB-2H 
BI-214 
:?3-218 

TH-232 
RA-228 
AC-228 
...-,.... .....,....., ..... 
.1. n - .","'1,;; 0 

RA-22'; 
P3- 212 
5:::-212 
':'L-203 

U-235 
TH-23: 
?:l.-23:' 
.!l..C- 227 
TH-227 
RA-223 
RN-219 
?3-21: 
-:'L-2C7 

,'\..;.'1- 24: 
PU-23S 
N?-23':7 
?A-23:! 
~::- ............ 

A:::::'.. ·,ri:: y 
(pCi./g:::-am) 

No~ Detected 
Not Detected 
No~ De-:ec-:ed 

6.25E-01 
4.98E-01 
4.98E-01 

Not Detected 

4.60E-01 
5.75E-01 

!-ro~ Setected 
Not. uet.ected 

_ 93:::-01 
-:.82:::-02 

No~ Detected 
4.94E-01 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
:.fot :Jetected 
Not Detecte,j 
Not Dete::ted 
~';ot Det.ected 
,-~ ....... --' ' ...... ..... 

Not De::-:::c::ed 
~Jc:. ~e:..ected 
~lo:: :e:ected 
~c:. ~-=:ect.ed 
:;~ _ =-=:-=c:ed 

2S E~rcr 

5.45:::-01 
2..29=:-01 
1 06:::-01 

2..93E-01 
2.41E-01 

4.29:::-01 
:'.20:::-02. 

1.23E-01 

5.26 
1.18 
2.08=:"'Ol 
2.53:::-:::: 
1.462-01 
8.942-02 
1. 37 

2.5E-Ol 
2.20E-01 
3.43:::-01 
1.25 
7.963-01 
1.293-01 
9.40E-01 
1.283-01 

3 62B-01 
B.97E-Ol 
2.12 
2.79 
~.5BE-01 
3.5E-01 
7.143-0l 
9.453-01 
~ .18::>-01 

3.50B-01 
4.492+02 
...; 83=:-01 
- 1".1:;"_('-

"-' -- --
-:c ___ - ',-,,,:,, 



[Summary Report] - Sample ID: 50072'105 

Nuclide Activity 
(pCi/gram) 

28 Error 

- - .. .. - - - - - - .. .. - - - - - - - - -- -
AG-llOm Not Detected 
AR-41 Not Detected 
BA-l33 Not Detected 
BA-140 Not Detected 
CD-lOS Not: Detected 
CD-llS Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
CO-56 Not Detected 
CO-57 Not Detected 
CO-58 Not Detected 
CO-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 2.10E-02 2.47E-02 
CD-64 Not Detected 
E:1-152 Not Detect:ed 
EU-154 Not Detected 
£U-lS5 Not Detected 
F~-59 No:: De::ected 
G2-:53 Xo: Decected 
HG-203 Not Detected 
1-131 Not Detected 
IN-115m Not Detected 
B,-192 Not Detect~d 
K-40 1. 80E+Ol 2.63 
LA-HO Not Decected 
MN-54 Not Detected 
~ .. 36 :~ot Decected 
MO-99 Not Detected 
NA-22 Not Detected 
NA-24 Not Detected 
N3-95 Not Detected 
ND-147 Not Det:ected 
~:i:-57 Not Detected 
BE-7 Not Detected 
RU-I03 Not Detected 
RU-I05 Not Detected 
S3-122 Not Detected 
S3-2.24 Not Detected 
S3-125 Not Detected 
SC-46 :~ot Detected 
SR-a5 Not Detected 
~_:;'-182 ::Jot Detected 
1'.1:>.-183 ~~ot Detected 
TE-132 Not Detected 
":":':-20: Not: De::ected 
V-43 Xoc Detected 
XE-133 '\ ":'..-. t-

L ~ ............. Detected 
:£"-33 Not Detected 
Z~--S5 N .... ,.. • v'- Detected 
~-. -- , ......... - D-=:ected .:...:~- ::::; .............. 

i"'"'l ~ 

; --

MDA 

5.27E-02 
2.21E+12 
9.64E-02 
2.07E-Ol 
1. 95 
3.07E-Ol 
4.85E-02 
8.54E-02 
4,OlE-01 
5.74E-02 
4.68E-02 
5.05E-02 
6.44E-02 
4.02£-01 
7.94E-02 
3.95E-02 
1.11E+03 
4.01£-01 
2.85E-0:' 
2.20£-01 
1.27£-01 
... :- ,.... ..... ...... .. 
~ 4 :: ':J .:. .. \..' _ 

4.55E-C2 
6.25£-02 
3.41£+04 
";.67E-02 
4.47£-01 
2.44£-Ol 
5.64£-02 
2.0SE.,..C3 
9.48E-0:' 
7.01E-02 
2.46 
4.83E-01 
3.83E-01 
3.93E-Ol 
4.46E-01 
4.48E-02 
4.51£-01 
1.57E-Ol 
5.59£-02 
1.34£-01 
3.84£-02 
6.18£-02 
2.62£-01 
1.17 
8.58£-02 
3.6S£-C::" 
0.85E-02 
5.72E-0:' 
5.183-02 
1.73E-Ol 



'/ 

Int8rnal l8b 
Batch No. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE -L OF-'----

Oapl. No.IM." SlOp: ( - -~ 
P,olacllTa.k M.n.Ii.,: ~W !. ~ 

Plolecl N.m.; ~ _ £..$ 

AR/COc·L OA21Q~L_J 

Spacial InstructlonslQC Requirements; 

Th'. COG tAlill riltl<~' 
COe. '"' OlldJ:J-, 

~ 



. . ~ -
! -- -, 
, -* * ** * * 1r ** * * * ****'* * ...... * '* + ** it +++ * .... * * * ** '* *.* ** + ++ ++* ... + * -+ * '* * -it' ... "It * + ~'r""'" ** ~ + *..-

* Sandia Nacional La~ora~ori=9 ~ 
* Radiaticn Protecticn Sarrple D~agnostics P~ogram [881 La~cra~c=yl ~ 
* 8-25-95 10:48:20 PM ~ 
*****y*******TW**~*~****~*******T*******~****Y*****.**T~*******~***~r**~ 

* Analy::~d bY:~ j/zJ/rr ::<.eviewed by:~"""- J'/{ fir J : 
~*~*****~~******~;rt***.**~***':**T************T****~*~***T**t;**T**T**~ 
Customer 
Custome= Sample I:lJ 
Lab Sanple II:; 

Sample C=sc~iption 
Sample Type 
Sample G:ometrv 
Sample Ql.lan:.itY 
.sample D3.c:!Tine 
ACcUire Sta~t Dat: 
Dececco::- N~"ne 
~laDsed ~:ve Ti~e 
~~~psed ~=al T~~e 

C c:n.lnen ': 3 : 

~1A...~I~EL:": 58:::' SAMPLE 
Solid 
2SV.AF. 

812.3CO 
8-24-95 
5-25-95 

L).B02 

gram 
11:09:00 
10:14:15 

1800 ::econds 
1801 seconis 

AH 
PI.f 

~*~~~**~***~~~T***~***~+*~ •• ~Y~~~~*****~++~w****~**++**+**~~*****~~**7~*~ 

Nuc:'ide 

G-23~ 
TH- 2.3<; 
1J·~3'; 
R..~-22~ 
PE-2!4 
31 - 214 
?B- 2:0 

TR-232 
R.r,.-228 
AC-2::B 
TH-228 
RA· 22~ 
?3·2:2 
31-2:2 
TL- 2C,:: 

?h-:?:!l 
AC~ 227 
TH-227 
RA-222 
::U'I -:::9 
1::"::1_"";"'--- ... --. 

A."! - 4 1 
?iJ- ., 

~ 

"":l -, - - 37 
?.=-... . 33 
~-. - .;.:;> -

Act.i 'v'i ~v 
(p:':"/g:::-ar) 

No::. 
Not 
Not. 

Not. 

Det.ect.ej 
l:etec:ei 
E.75!=: .. Ol 
5 . .533· oJ: 
5.53E-Ol 
r'e:.ec-:e::' 

~.:3E-Ol 

3.53E·Ol 
::.39:::-01 

Not Det:ec:e::' 
No:: r:,=:~c~::::: 

::.3SE-C: 
No:: De:ectej 

4.73:::,':,::' 

Not wet::::.:tej 
N"at :Je':e=,:",j 
0ict we::ec::ej 
Not Detectej 
:Jet ;:)etectej 
N"at [et~c:e:J 

:-.rct ::e~~c:'3j. 
:--;0;: 'I,.,:. ... ~r-;:::l~ 

--'--"- ... '_ ..... 
N ......... , '-' "- L::.ec:2:: 

No: ='e:.ec:.-ej 
:.Jo: :e:-:::::=::5. 
Nc~ I:e:-:c::e::: 
No: =-e:e(::-e:: 
~,...-_ v_ :e:-:c-:.-2:: 

- '-1,- r"', :;l .. O_..:..- ..... _ 
1.133-:: 
:.133-0: 

:.963-,): 
2.023-C: 
~ . 53B- .J: 

:.47~-::: 

:'.17E:-:Jl 

5.26 
loll 
1. 72~;.O2. 
5.76E-O:' 
1.07E-Ol 
S.52E-Q2 

2.5SE c: 
2.:39:=;·:::: 
1.52:::-01 
1. 1? 
1.'; 7 
E .. l2E-02 
=.16E·01 
l.DSE·01 

3.56E·01 
~.56E-Ol 
2.17 
2.52 
4.~9E-0l 
:2.9~E-C: 
1.)2E·01 
9.~4E-O' 

s. 9=:-C: 
7E.;.02 
2£· C::' 
.5E- C2 



[Surrmary Report] - Sa-nple ID: 50072'504 

~uclide 

AG-110m 
]I_~- 4:1 
3A-133 
31\.-140 
CD-109 
CT:-1l3 
CE-139 
CE-141 
CE-144 
CC-S6 
CO-57 
CC-58 
CO-60 
CR-51 
CS-134 
CS -13 7 
CU-64 
~U-152 

:;:U-154 
:::U-155 
?:::-59 
GI:-153 
:-{G- 203 
I-131 
IN-115m 
B.- :.92 
:{-40 
:..l;-:'40 
r.JN - 54 
!.IN- 56 
l-1C-99 
NA-22 

,- ---\.:::- ~,:, 

t-.J::- :'47 
NI-57 
3E-7 
RtJ-:'03 
R;J- :'06 
S3-:'22 
S3-:24 
53-:'25 
.... ~ ,-
.~,. -~ ~ 
-?"'" ..... -
':::rt.-e~ 

:'A-:'82 
T.!I.-:'83 
~:::-:32 
TL-201 
'/- 40 
X::;:-:'33 
'.'-88 
Z); - 65 
Z?-; :; 

Activity 
(pCi/gram) 

Not Detected 
Not. DeteCLt::!u 
Not: Deeected 
Not Detected 
Not Deto:cted 
Nc,t Detected 
)lot Detectp.cl 
)loe Detected 
Not Detected 
Not Detected 
)Jot Detected 
Not ~etected 
Not Detected 
)Joe Detected 
)lot r;-~tected 

3.258-02 
Not: Dete:::ted 
)Jc-: ~e:.-=~t:d 
Ncr. Dete:::ted 
Net ~etected 
Nee Detected 
)Jet. Det:e:::t.ed 
)Iec Detec-ceci 
Net Dete:::ted 
Nc: Decected 
Nc~ Det.e::t:ed 

1.63E+O:' 
Nee Dete:::ted 
Ne::. Dece:::ted 
Net. Detected 
N"c:-. De:: e:::::ed 
Nee De::e:::ced 
:~:::c. Detected 
Nct ~=:e::t:ed 
Net Detec::ed 
Ne:: De::ected 
Nec Detected 
Net De::ec::ed 
Nc:: ~€:1",.e:.;tcJ 

Ne::. Dete::ted 
Net Dcte:::::.ed 
Nc:. De:e:ted 
1\::= :;e:.a==ea 
Net ::>p.t".ec:t.ed 
Net Detected 
Ne:: De::ected 
Nc:. !:'e:e=tE:d 
Ne:: De:e:::ted 
Nct De:e::ted 
Nc: :Je:e:::ed 
~c:. D'2:e,::r:~j 

:"c:: :'2ce,:: t'2d 
No,: ::e:.:·::::ed 

2S Error 

, ---------.-
\ 

---~----

2.135-02 

2.4J 

:.IDA 

=.Q7E-02 
4.25E+04 
8.85E-02 
1.84E-0~ 
1.12 
1.48E-01 
4.52E-02 
8.10::::-02 
3.56=:-01 
=.65:::-02 
4.36E-02 
4.30E-02 
5.50E-02 
3.54E-01 
1.29E-02 
3)5E-02 
&.24::;:+01 
4.065 01 
2.66E-C1 
~.08E-01 
1.15E-01 
1.53E-Ol 
4.38E-02 
4.404E-02 
~.23E""01 
4.20E-02 
=.58E-0::' 
9.23E-02 
::.45E-02 
I.S1E-02 
".18E-O: 
7.03E-02 
2.30E-01 
2.97E-Oi 
3.57E-Ol 
1.31E-01 
3.75E-01 
4.46E-02 
3.94B"Ol 
8.56E-02 
4.79E-02 
1.:2.5E-C1 
7.85EC2 
5.49E-02 
2.27E-01 
8.86E-01 
S.2GE-C2 
3.36E-01 
5.64E-02 
2.32E-Gl 
3. 52=::- C2 
loSEE·01 
8.07E-02 



Gamma Spectroscopy Results 
ER Site 17F 



L _.- .... - ........ 

Ctlij Sa~~i~ Na~o~~1 Laboratpr~e~ 

• I 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

Date Samples Shipped: . ",'-:-: ( '. -. ,. . ~ 

SMO ContacVPhone: o/-F1:~' " .. . I' 

! 
i 

Contract No: .,..~- ~. !C~~-·'· '. 

I . I' .• I I Case No: '3!'r 3~ ·iffi~().ZF. (, I 
• .' I I ~ L~ r j. .. '"" SMO Authorization: .;;r& .~l< ., •... 

• I I' -r<-c'"!) , I I W:rq I .1 

·1 t' -( C, ~ 0/ 1 t t~ ~ 1 j I • ) f~"~JC~="t~Jr:iI~ 't 1 I t I 1. I Lf:i1.;: ~A:I 

Possible Hazard Identilicalion! . 
Non:hazard 0 :' Flammable 0 I Skin IIIilanl 0 Poison B 0 Olher J8l R,../1!1 I \ 

. " f 

R~ShO :. 

White· To A~y Samples, 
Laboralory Copy . 

. Blue- To Accompany Samples, 
Relurn 10 SMO 

Pinh·FiekVPurchasing Copy 

SpeciallnstructionsiOC Requirements i 
I 
I 
• 

'. ! 
! 
i 

RevO '0192 



r,1~~-~ 
** * * * ** * * * * * * * *** **** ***** ******* ********* * ******* **** * * * ~~* ** * * * * * * * 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
~ 8-27-95 4:13:56 PM * 

~********************************************************************~* 
* Analyzed by: ~I ('II/.:, s Reviewed bY:./'"]- f!,,'!1/ : 
* * * * * * * * * * * * * * * * * * ~ *, i"l.j* * * * * * * * * * * * * * * * * * * * * *'* ~~ * * * * * * * * * * * * * * * * * * 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17F-GR-OOI-0-SS-Ol • 
50072201 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

704.000 
8-24-95 
8-27-95 

LAB 0 1 

gram 
11:36:00 AM 

3:40:31 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MIlA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
U-238 Not Detected -------- 2.07 
TH-234 Not Detected -------- 8.S1E-Ol 
U-234 Not Detected - - - - - - - - 2.00E+OI 
RA-226 7.S1E-01 S.94E-OI 9.22E-OI 
PB-214 S.SOE-01 1. 37E- 01 1.S4E-OI 
31-21t; 4.64E-01 1.01E-01 9.06E-02 
PB-210 Not Detected -------- 1. 32 

TH-232 6.8SE-01 2.6SE-01 3.48E-01 
RA-228 S.OIE-Ol 2.27E-Ol 3.03E-01 
AC-228 7.1SE-01 1.93E-01 1.96E-01 
TH-228 Not Detected -------- 1.45 
RA-224 Not Detected -------- 1. 61 
PB-212 S.86E-01 1. 23E- 01 6.S9E-02 
BI-2I2 4.96E-01 4.0BE-OI 6.26E-Ol 
TL-208 6.06E-OI 1.43E-Ol 1.35E-OI 

U-23S Not Detected - - - - - - - - 3.62E-OI 
TH-231 Not Detected - - - - - - - - 7.1SE-OI 
PA-231 Not Detected -------- 2.38 
AC-227 Not Detected - - - - - - - - 2.70 
TH-227 Not Detected -------- S.S3E-OI 
RA-223 Not Detected - - - - - - - - 2.77E-OI 
RN-2I9 Not Detected - - - - - - - - 7.95E-OI 
PB-211 Not Detected - - - - - - - - 1. 07 
TL-207 Not Detected - - - - - - - - 2.39E+OI 

AM-24I Not Detected - - - - - - - - 2.62E-OI 
PU-239 Not Detected -------- 4.04E+02 
NP-237 Not Detected -------- 2.32E-OI 
PA-233 Not Detected -------- 9.S4E-02 
TH-229 Not Detected - - - - - - - - 3.73E-OI 



Report] S0072201 

@; 
[Summary - Sample ID: 

Nuclide Activity 2S Error MDA 

-')- -- -- - - - - -
(pCi/gram) 

- - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - -- - - - -
AG-ll0m Not Detected -------- 5.73E-02 
AR-41 Not Detected -------- 2.83E+ll 
BA-133 Not Detected - - - - - - - - 9.90E-02 
BA-140 Not Detected -------- 2.17E-Ol 
CD-l09 Not Detected· -------- 8.02E-Ol 
CD-115 Not Detected - - - - - - - - 2.81E-Ol 
CE-139 Not Detected - - - - - - - - S.lSE-02 
CE-141 Not Detected -------- 8.47E-02 
CE-144 Not Detected - - - - - - - - 3.57E-Ol 
CO-56 Not Detected -------- 5.97E-02 
CO-57 Not Detected -------- 4.7SE-02 
CO-58 Not Detected -------- S.68E-02 
CO-60 Not Detected -------- 6.2SE-02 
CR-51 Not Detected - - - - - - - - 4.19E-Ol 
CS-134 Not Detected -------- 7.94E-02 
CS-137 Not Detected -- - - - - - - 6.S0E-02 
CU-64 Not Detected - -- - - -- - 8.16E+02 
EU-152 Not Detected - - - - - - - - 4.13E-Ol 
EU-154 Not Detected -------- 2.91E-Ol 
EU-155 Not Detected -------- 1. 85E-Ol 
FE-59 Not Detected -------- 1.26E-Ol 
GD-153 Not Detected -------- 1.S4E-01 
HG-203 Not Detected -------- 4.81E-02 
1-131 Not Detected -------- 6.03E-02 
IN-115m Not Detected -------- 1.40E+04 
IR-192 Not Detected -------- 4.64E-02 
K-40 1.82E+01 2.66 4.81E-Ol 
LA-l40 Not Detected -------- 2.0SE-Ol 
MN-S4 Not Detected -------- 5.99E-02 
MN-S6 Not Detected -------- 4.7SE+07 
MO-99 Not Detected - - - - - - - - 8.67E-Ol 
NA-22 Not Detected - - - - - - - - 6.9SE-02 
NA-24 Not Detected -------- 1. 82 
NB-9S Not Detected -------- 4.73E-Ol 
ND-147 Not Detected - - - -- - - - 4.12E-Ol 
NI-S7 Not Detl:cted -------- 3.40E-Ol 
BE-7 Not Detected -------- 4.14E-Ol 
RU-103 Not Detected - - - - - - - - 4.91E-02 
RU-106 Not Detected -------- 4.79E-01 
SB-122 Not Detected -------- 1.S2E-01 
SB-124 Not Detected -------- 6.13E-02 
SB-125 Not Detected -------- 1.29E-01 
SC-46 Not Detected -------- 9.20E-02 
SR-85 Not Detected -------- 6.0SE-02 
TA-182 Not Detected -------- 2.68E-01 
TA-183 Not Detected - - - - - - - - 3.43E-01 
TE-132 Not Detected - - - - - - - - B.46E-02 
TL-201 Not Detected -------- 2.96E-01 
V-48 Not Detected - - - - - - - - 7.04E-02 
XE-133 Not Detected -------- 4.66E-01 
Y-88 Not Detected -------- 4.08E-02 
ZN-65 Not Detected -------- l.78E-Ol 
ZR-95 Not Detected -------- 1.03E-01 



~.,\ 

, (:1:;:;1 
""""""""""" *" * * * * * * * * * * * * * * ***** * * * * * *.* * * * **** * * * * * * * * * * * * * * ~ * * * ** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 

8-27-95 4:53:54 PM * 
~*********************************************************************: 

... Analyzed by: ~ t~(~" Reviewed bY:~ t/U'/rl- * 
*****************; ***'Ci. '~~**********************~*~*****7*'********** 
Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17F-GR-002-0-SS-01· 
Lab Sample ID 50072202 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR 

701. 000 
8-24-95 
8-27-95 

LAB 0 1 

gram 
11:37:00 AM 

4:20:15 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/graml 

---------- - - - - - - - - - - - - - - - - - - - - - - - -
-----2~~O---- -J. .~~ U-238 Not Detected --------

TH-234 9.il5!!; 8;1, i.86!!; 8;1, 5.63E-01/./-.-1 - oJ i/,-il. J 
U-234 Not Detected -------- 2.11E+01 
RA-226 1. 35 6.07E-Ol 8.S0E-01 
PB-214 7.00E-01 1.38E-Ol 1.l1E-01 
BI-2I4 S.31E-01 1.11E-Ol 9.S2E-02 
?B-210 Not Detected -------- 1.35 

TH-232 6.95E-OI 2.06E-01 2.15E-01 
RA-228 4.64E-OI 2.3lE-01 3.19E-01 
AC-228 6.43E-OI 1. 77E-01 1.79E-OI 
TH-228 9.58E-Or 4.28E-01 7.70E-01 
RA-224 Not Detected -------- 1. 61 
PB-2I2 7.44E-01 1.48E-Ol 6.20E-02 
BI-2I2 8.41E-01 4.23E-01 5.B1E-01 
TL-208 6.25E-OI 1.40E-01 1.18E- 01 

U-23S Not Detected -------- 3.70E-01 
TH-23I Not Detected -------- 7.26E-OI 
PA-231 Not Detected ------- ... 2.37 
AC-227 Not Detected .... -- - - - - - 2.82 
TH-227 Not Detected -------- 5.93E-01 
RA-223 Not Detected - - - - -- -- 2.84E-Ol 
RN-219 Not Detected -------- 7.85E-OI 
PB-211 Not Detected -------- 1.11 
TL-207 Not Detected -------- 2.31E+01 

AM-24I Not Detected -- - - - - - - 2.64E-Ol 
PU-239 Not Detected - - - - - - - - 4.28E+02 
NP-237 Not Detected -------- 2.5SE-01 
PA-233 Not Detected -------- 1.04E-01 
TH-229 Not Detected -------- 3.87E-Ol 



.-:~ \ / 

/ I?-!? 
[Summary Report] - Sample ID: SOO72202 ~ 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - -- - - - - - - - - - - - - - - - - - - ----------- -------------
AG-110m Not Detected -------- 6.09E-02 
AR-41 Not Detected -------- 3.48E+11 
BA-133 Not Detected -------- 1.06E-01 
BA-140 Not Detected -------- 2.29E-01 
CD-109 Not Detected· -------- 8.79B-01 
CD-llS Not Detected -------- 2.88E-01 
CE-139 Not Detected -------- 5.29E-02 
CE-141 Not Detected -------- 8.90E-02 
CE-144 Not Detected -------- 3.71E-Ol 
CO-56 Not Detected -------- 6.77E-02 
CO-57 Not Detected -------- 4.82E-02 
CO-58 Not Detected -------- S.55E-02 
CO-60 Not Detected -------- 6.60E-02 
CR-51 Not Detected -------- 4.38E-01 
CS-134 Not Detected -------- 8.36E-02 
CS -137 5.90E-02 3.08E-02 4.30E-02 
CU-64 Not Detected -------- 8.80E+02 
EU-152 Not Detected -------- 4.53E-01 
EU-154 Not Detected -------- 3.21E-01 
EU-155 Not Detected -------- 1. 99E- 01 
FE-59 Not Detected -------- 1.42E-01 
GD-153 Not Detected -------- 1. 61E- 01 
HG-203 Not Detected -------- 5.17E-02 
I-131 Not Detected -------- 6.20E-02 
IN-115m Not Detected -------- 1.57E+04 
IR-192 Not Detected -------- 5.07E-02 
K-40 1.89E+01 2.74 3.81E-01 
LA-l40 Not Detected -------- 2.19E-01 
MN-54 Not Detected -------- 6.23E-02 
MN-56 Not Detected -------- 6.41E+07 
MO-99 Not Detected - - - - - - - - 9.B5E-01 
NA-22 Not Detected -------- 7.41E-02 
NA-24 Not Detected -------- 1. 99 
NB-95 Not Detected -------- 5.09E-01 
ND-l47 Not Detected -------- 4.38E-01 
NI-57 Not Detected - - - - - - - - 3.55E-Ol 
BE-7 Not Detected - - - - - - - - 4.49E-01 
RU-103 Not Detected -------- 4.97E-02 
RU-106 Not Detected -------- 5.25E-01 
SB-122 Not Detected -------- 1.45E-01 
SB-124 Not Detected -------- 5.94E-02 
SB-125 Not Detected - - - - - - - - 1.39E-01 
SC-46 Not Detected -------- 8.24E-02 
SR-B5 Not Detected -------- 6.29E-02 
TA-1B2 Not Detected -------- 2.41E-Ol 
TA-183 Not Detected -------- 3.48E-Ol 
TE-132 Not Detected -------- 8.88E-02 
TL-201 Not Detected -------- 3.14E-01 
V-48 Not Detected --_._--- 6.48E-02 
XE-133 Not Detected -------- 5.02E-01 
Y-88 Not Detected -------- 4.68E-02 
ZN-65 Not Detected -------- 1. 63E- 01 
ZR-95 Not Detected -------- 1. 04E- 01 



// \ 

* * * ** **** ** * * * * ** ** * * *****************.********* * * * ** ** * * * * * * * ~ * * * 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 

8-27-95 5:33:57 PM * 
-*********************************************************************** 

~ Analyzed by: ':Ji I~r:h'" Reviewed by: ~ S/)J/r( : 
******************·Uw~**~~ *~**********************~~**':*';********** 
Customer : S.WR1GHTSON (7585) 
Customer Sample 1D l7F-GR-003-0-SS-0l ,7 

Lab Sample ID 50072203 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
ISMAR 

729.000 
8-24-95 
8-27-95 

LAB 0 1 

gram 
11:30:00 AM 

5:00:11 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - -

--~~j~~~~~/J~ ~!~(f/~ U-238 Not Detected ------.-
TH-234 9.9Ui! 93: il. HI!!: 9:l. 
U-234 Not Detected -------- 2.0SE+01 
RA-226 1.25 7.63E-01 1.15 
PB-214 6.08E-01 1. 24E-Ol 1. 04E- 01 
BI - 214 5.10E-Ol 1.05E-Ol 8.81E-02 
PB-210 7.46E-01 4.28E-Ol 3.78E-01 

TH-232 7.82E-0l 3.19E-01 4.35E-01 
RA-228 S.23E-01 2.80E-01 2.49E-01 
AC-228 7.11E-01 1.84E-01 1. 77E- 01 
TH-228 4.93E-Ol 3.1SE-01 7.49E-01 
RA-224 7.73E-01 4.93E-01 6.97E-01 
PB-2l2 6.30E-01 1.30E-Ol 6.20E-02 
BI-212 7.68E-01 3.94E-01 5.43E-01 
TL-208 6.3SE-01 1. 46E- 01 1.36E-01 

U-235 Not Detected .... ------- 3.46E-01 
TH-231 Not Detected -------- 6.89E-01 
PA- 231 Not Detected -------- 2.23 
AC-227 Not Detected -------- 2.68 
TH-227 Not Detected -------- 5.50E-01 
RA-223 Not Detected -------- 2.67E-Ol 
RN-219 Not Detected -------- 7.6SE-Ol 
PB-211 Not Detected -------- 1. 03 
TL-207 Not Detected -------- 2.26E+01 

AM-241 Not Detected -------- 2.S3E-01 
PU-239 Not Detected -------- 3.97E+02 
NP-237 Not Detected -------- 2.78E-01 
PA-233 Not Detected -------- 9.56E-02 
TH-229 Not Detect.ed -------- 3.7BE-01 



[Sununary Report] - Sample 1D: 50072203 

Nuclide Activity 2S Error MDA 

)---------- (pCi/gram) 
- - - -- -- - - - - - - ----------- - - - - - - - -- - - - -

AG-llOm Not Detected -------- 5.64E-02 
AR-4l Not Detected -------- 4.33E+ll 
BA-133 Not Detected -------- 9.64E-02 
BA-140 Not Detected -------- 2.0BE-Ol 
CD-109 Not Detected -------- 9.61E-Ol 
CD-1l5 Not Detected -------- 2.B4E-Ol 
CE-139 Not Detected -------- 4.93E-02 
CE-14l Not Detected -------- B.2BE-02 
CE-144 Not Detected -------- 3.55E-Ol 
CO-56 Not Detected -------- 6.l4E-02 
CO-57 Not Detected -------- 4.53E-02 
CO-58 Not Detected - - - - --- - S.9SE-02 
CO-60 Not Detected - - - - - - - - 6.71E-02 
CR-Sl Not Detected - - - - - - - - 3.9SE-Ol 
CS-134 Not Detected - - --- - - - 8.l0E-02 
CS-137 3.69E-02 3.l0E-02 4.79E-02 
CU-64 Not Detected -------- 8.S2E+02 
EU-1S2 Not Detected -------- 4.37E-Ol 
EU-1S4 Not Detected -------- 2.97E-Ol 
EU-1SS Not Detected -------- 1. 96E- 01 
FE-59 Not Detected -------- 1.20E-Ol 
GD-1S3 Not Detected -------- 1. S7E- 01 
HG-203 Not Detected -------- 4.7SE·02 
I-13l Not Detected -------- 6.01E-02 
IN-115m Not Detected -------- 1.73E+04 
IR-l92 Not Detected -------- 4.66E-02 
K-40 1.72E+Ol 2.52 S.24E-Ol 
LA-140 Not Detected -------- 2.41E-Ol 
MN-54 Not Detected -------- 6.l7E-02 
MN-56 Not Detected -------- 7.l7E+07 
MO-99 Not Detected -------- 8.99E-Ol 
NA-22 Not Detected -------- 6.97E-02 
NA-24 Not Detected -------- 2.03 
NB-9S Not Detected -------- 4.76E-Ol 
ND-147 Not Detected -------- 4.l6E-Ol 
NI-57 Not Detected . ------- 3.60E-Ol 
BE-7 Not Detected -------- 4.16E-Ol 
RU-I03 Not Detected -------- 4.B9E-02 
RU-I06 Not Detected -------- 4.SBE-Ol 
SB-122 Not Detected -------- 1.42E-Ol 
SB-124 Not Detected -------- 5.90E-02 
SB-12S Not Detected -------- 1.29E-Ol 
SC-46 Not Detected -------- 8.B3E-02 
SR-8S Not Detected -------- 5.B6E-02 
TA-182 Not Detected -------- 2.61E-Ol 
TA-183 Not Detected - - - - - - - - 3.3SE-Ol 
TE-132 Not Detected - - - - - - - - 8.77E-02 
TL-201 Not Detected -------- 3.12E-Ol 
V-48 Not Detected -------- 6.39E-02 
XE-133 Not Detected -------- 4.61E-Ol 
Y-88 Not Detected -------- 4.29E-02 
ZN-65 Not Detected - -- -- - - - 1.73E-Ol 
ZR-95 Not Detected -------- 9.73E-02 



****************************************************** ***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 

8-27-9S 6:13:55 PM * 
************************************************************************ 

I ~~A 9- i * Analyzed by: G, y' 95 Reviewed by: J/zS- II * 
******************* ** ~'4*********************** ******* *********** 

Customer : S.WRIGHTSON (7585) 
Customer Sample ID 17F-GR-004-0-SS-01" 
Lab Sample ID 50072204 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

645.000 
8-24-95 
8-27-95 

LAB 0 1 

gram 
11:04:00 AM 
5:40:19 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 

U-238 
TH-234 
U-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 

--RA-224 -
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

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

(pCi/gram) 

Not Detected 
Not Detected 
Not Detected 

2.05 
6.60E-01 
S.44E-01 

Not Detected 

9.77E-01 
4.72E-01 
7.46E-01 __ <_+~.;..o§ -;'-d 

Not Detected 
6.96E-01 
9.27E-01 
6.20E-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 

2S Error MDA 

7.86E-01 
1.35E-01 
1.17E-01 

2.90E-01 
2.41E-01 
2.07E-01 
4.45E-01 

1.42E-01 
4.55E-01 
1.47E-01 

2.19 
S.87E-01 
2.04E+01 
1. 06 
1.13E-01 
1. 06E- 01 
1.44 

3.23E-01 
3.34E-01 
2.16E-01 
8 .12E- 01 
1. 77 
6.S9E-02 
6.19E-01 
1. 37E- 01 

3.93E-01 
7.89E-01 
2.49 
2.91 
6.10E-01 
3.08E-01 
9.S1E-01 
1.26 
2.59E+01 

2.82E-01 
4.3SE+02 
3.00E-01 
1. 08E- 01 
4.06E-01 



[Summary Report) - Sample ID: 50072204 

0!;i 
Nuclide Activity 2S Error MDA 

, (pCi/gram) \ - - .. .. .. .. .. .. .. .. ------------- .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - .. .. .. .. .. 
AG-llOm Not Detected -------- 6.79E-02 
AR-4l Not Detected .. .. .. .. .. .. .. .. 7.2BE+ll 
BA-133 Not Detected -------- 1.llE- 01 
BA-140 Not Detected .. .. .. .. .. .. .. .. 2.25E-Ol 
CD-109 Not Detected -------- 1.03 
CD-llS Not Detected -------- 3.2SE-Ol 
CE-139 Not Detected .. .. .. .. .. .. .. .. S.61E-02 
CE-14l Not Detected -------- 9.SSE-02 
CE-144 Not Detected -------- 3.96E-01 
CO-56 Not Detected -------- 7.53E-02 
CO-57 Not Detected -------- 5.01E-02 
CO-58 Not Detected .. .. .. .. .. .. .. .. 6.04E-02 
CO-60 Not Detected -------- 6.50E-02 
CR-Sl Not Detected -------- 4.33E-Ol 
CS-134 Not Detected -------- 9.30E-02 
CS-137 7.06E-02 4.27E-02 6.33E-02 
CU-64 Not Detected -------- 9.99E+02 
EU-152 Not Detected .. .. .. .. .. .. .. .. 5.14E-01 
EU-1S4 Not Detected -------- 3.39E-01 
EU-15S Not Detected -------- 2.12E-01 
FE- 59 Not Detected .. .. .. .. .. .. .. .. 1.46E-01 
GD-1S3 Not Detected .. .. .. .. .. .. .. .. 1.70E-01 
HG-203 Not Detected -------- S.33E-02 
1-131 Not Detected .. .. .. .. .. .. .. .. 6.S0E-02 
IN-115m Not Detected -------- 2.31E+04 
IR-192 Not Detected .. .. .. .. .. .. .. .. S.16E-02 
K-40 1.76E+01 2.63 6.90E-Ol 
LA-l40 Not Detected .. .. .. .. .. .. .. .. 2.6SE-01 
MN-54 Not Detected .. .. .. .. .. .. .. .. 6.S6E-02 
MN-56 Not Detected .. .. .. .. .. .. .. .. 1.lBE+08 
MO-99 Not Detected .. .. .. .. .. .. .. .. 1. 04 
NA-22 Not Detected .. .. .. .. .. .. .. .. 7.69E-02 
NA-24 Not Detected .. .. .. .. .. .. .. .. 2.29 
NB-95 Not Detected .. .. .. .. .. .. .. .. 5.32E-01 
ND-147 Not Detected .. .. .. .. .. .. .. .. 4.21E-01 
NI-57 Not Detected .. .. .. .. .. .. .. .. 4.16E-01 
BE-7 Not Detected .. .. .. .. .. .. .. .. 4.67E-01 
RU-I03 Not Detected -------- S.31E-02 
RU-I06 Not Detected -------- 5.47E-01 
SB-122 Not Detected -------- 1.70E-01 
SB-124 Not Detected -------- 6.67E-02 
SB-125 Not Detected .. .. .. .. .. .. .. .. 1.50E-01 
SC-46 Not Detected -------- 9.74E-02 
SR-85 Not Detected -------- 6.B2E-02 
TA-182 Not Detected -------- 2.89E-01 
TA-183 Not Detected .. .. .. .. .. .. .. .. 3.75E-01 
TE-132 Not Detected -------- 9.59E-02 
TL-201 Not Detected -------- 3.37E-01 
V-48 Not Detected .. .. .. .. .. .. .. .. 7.26E-02 
XE-133 Not Detected -------- 5.26E-01 
Y-88 Not Detected -------- 5.20E-02 
ZN-6S Not Detected -------- 1.88E-01 
ZR-9S Not Detected -------- 1. 04E- 01 



...........................................•.............. : ... (::.{;?~ 
* Sandia National Laboratories ~ * 
* Radiation Protection Sample Diagnostics Program (88l Laboratory] * 

8-27-95 6:53:46 PM * 

,[::::::*:::*:s:**;l*;~:***********::::::::*:::*/7:***yi::i;::***: 
****************~****J~***************************~:** **~~~~****** 
Customer S.WRIGHTSON (7585) 
Customer Sample ID 17F-GR-OOS-O-SSD-04-
Lab Sample ID 50072205 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

580.000 
8-24-95 
8-27-95 

LAB 0 1 

gram 
11:34:00 AM 

6:20:15 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
U-238 Not Detected - - - - - - - - 2.34 
TH-234 1.20 5.47E-01 7.06E-01 
U-234 Not Detected - - - - - - - - 2.48E+01 
RA-226 1. 38 9.72E-01 1. 50 
PB-2l4 7.03E-01 1. 45E- 01 1.21E-01 
BI-2l4 7.37E-01 1. 39E- 01 9.23E-02 
PB-210 Not Detected -------- 1.26 

TH-232 5.93E-01 2.73E-01 3.79E-01 
RA-228 7.22E-01 2.77E-01 3.42E-01 
AC-228 8.52E-01 2.20E-01 2.04E-01 
TH-228 ----No£"-Detectecr·----·- -- - --- -- 1. 83 
RA-224 Not Detected - - - - - - - - 1. 98 
PB-212 7.90E-01 1.61E-Ol 6.97E-02 
BI-212 1.10 4.96E-Ol 6.49E-01 
TL-20B 7.86E-01 1.87E-Ol 1. 84E- 01 

U-235 Not Detected -------- 4.26E-01 
TH-231 Not Detected - - - - - - - - B.32E-01 
PA-231 Not Detected -------- 2.77 
AC-227 Not Detected - - - - - - - - 3.1B 
TH-227. Not Detected -------- 6.70E-01 
RA-223 Not Detected - - - - - - - - 3.23E-01 
RN-219 Not Detected -------- 1.00 
PB-211 Not Detected - - - - - - - - l.34 
TL-207 Not Detected - - - - - - - - 2.79E+01 

AM-241 Not Detected -------- 3.07E-01 
PU-239 Not Detected -------- 4.80E+02 
NP-237 Not Detected -------- 3.26E-Ol 
PA-233 Not Detected -------- 1.14E-01 
TH-229 Not Detected -------- 4.28E-Ol 



/~ :-- , 
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[Sununary Report] - Sample ID: 50072205 
VlY. 

Nuclide Activity 2S Error MDA .-, (pCi/gram) 
1 __________ - - - - - - - - - - - - -, - - - - - - - - - - - -------------

AG-llOm Not Detected -- - - -- - - 7.l2E-02 
AR-4l Not Detected -------- 8.71E+ll 
BA-133 Not Detected - - - - --- - 1.20E-Ol 
BA-140 Not Detected -------- 2.s7E-Ol 
CD-109 Not Detected' - - - - - - - - 1.13 
CD-lls Not Detected - - - - - - - - 3.46E-Ol 
CE-139 Not Detected - - - - - - - - 6.0sE-02 
CE-14l Not Detected - - - - - - - - 1. 01E-01 
CE-144 Not Detected - - - - - - - - 4.3sE-01 
CO-56 Not Detected - - - - - - - - 7.89E-02 
CO-57 Not Detected - - - - - - - - S.17E-02 
CO-58 Not Detected - - - - - - - - 6.11E-02 
CO-60 Not Detected -------- 8.11E-02 
CR-Sl Not Detected -------- S.00E-01 
CS-134 Not Detected -------- 1.02E-Ol 
CS-137 4.01E-02 3.48E-02 S.37E-02 
CU-64 Not Detected -------- 1.16E+03 
EU-1S2 Not Detected - - - - - - - - S.S7E-Ol 
EU-1S4 Not Detected -------- 3.30E-Ol 
EU-1SS Not Detected - - - - - - - - 2.31E-Ol 
FE-59 Not Detected -------- 1.S7E-01 
GD-1S3 Not Detected -------- 1.82E-Ol 
HG-203 Not Detected -------- S.73E-02 
1-131 Not Detected - - - - - - - - 7.81E-02 
IN-l1Sm Not Detected -------- 2.s2E+04 
IR-192 Not Detected -------- S.S6E-02 
K-40 1.98E+Ol 2.94 6.7SE-Ol 
LA-140 Not Detected -------- 2.80E-Ol 
MN-S4 Not Detected -------- 7.l8E-02 
MN-S6 Not Detected -------- 1.29E+08 
MO-99 Not Detected -------- 1. 09 
NA-22 Not Detected -------- 8.22E-02 
NA-24 Not Detected -------- 2.55 
NB-9S Not Detected -------- S.8SE-01 
NO-147 Not Detected -------- 4.68E-01 
NI-S7 Not Detected -------- 4.S6E-01 
BE-7 Not Detected -------- S.10E-01 
RU-103 Not Detected -------- S.77E-02 
RU-106 Not Detected - - - - - - - - S.S3E-Ol 
SB-122 Not Detected -------- 2.03E-Ol 
SB-124 Not Detected -------- 7.2SE-02 
SB-12S Not Detected - - - - - - - - 1.S1E-Ol 
SC-46 Not Detected - - - - - - - - 1. 06E- 01 
SR-8S Not Detected - - - - - - - - 7.46E-02 
TA-182 Not Detected -------- 3.04E-Ol 
TA-183 Not Detected -------- 4.10E-01 
TE-132 Not Detected -------- 1.0sE-01 
TL-201 Not Detected -------- 3.S8E-Ol 
V-48 Not Detected -------- 7.S4E-02 
XE-133 Not Detected -------- S.70E-01 
Y-88 Not Detected -------- S.91E-02 
ZN-6S Not Detected - - - - - - - - 2.03E-01 
ZR-9S Not Detected -------- 1.1SE-01 



I 
I 

1I .. _.nal lab ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGe -L OF -L-..-

.~ Projocrno.k Monlg'or: =..--~. ~ "T"{? 

Project Nlme: ~t ~ 

Ref. No. 

IHITE - To Accomp,ny Samples, 
L.bor.lo~"COP~ ; 

YELLOW· SMO Suspense CoPv 

AR/coc-1 04210 ~~ 

eclal Instructlons/OC Raqulrement., 
,hl's COG c,.)i{( ~t.tAS/t.-

coe. '"" OIJJ . .Ih 

... 

Org, Date 

Org. Ol'a Time 

O.g. Oat. Tima 

PINK- Field Copy 
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**** * * ** * ** * * ... * * *** ***'*** *'* *' *****'*'****"*** *'** **'*'** **** *Ozt-*~ ***+ * ...... * ..... * Sandia National Laboratories ... 
- ... Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 

t 8-25-95 11:28:53 PM ... 

~ r:::::::*::: ~* * ;(~*; i;:: '* '* * * * * ::::::::'*::::::;:, '* '*: i:: ;,*;'* '* *'* '* '*"': 
*,******,***,**,***~*",,**,***.,*,*,***,*,*,***,**,***,,,****,******yl,*,,,*,****/~**,******",* 

Customer 
Customer Sample ID 
Lab Sample ID 

S.WRIGHTSON (7SE5) 17,._/o~OOC"4 0-S5- 0/)' 
025847- Gl (6~; ,. \>1\ J" 

Sample Description 
Sa."TIpl e Type 
sa."TIple Geometry 
Sa:nple Quantity 
Sa."TIple Date/Time 
Acqui=e start Date 
Dececcor Name 
Elapsed Live TIme 
Elapsed Real Time 

50072605 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

659.300 
8-24-95 
8-25-95 

LAB 02 

gra."TI 
11:34:00 AM 
10:54:21 PM 

18CO seconds 
1801 seconds 

Co:nrnents: 
********"'**********T***************************************************** 

Nuclide Activity 2S Forrer MIlA 
(pei/gram) 

---------- ... ------------ ... ... ... ... ... ... ... ... ... ... ... --------- ...... _-
U-238 !'lot Detected -------- 5.69 
TH-234 Not Detected -------- 1.26 
U-234 Not Decected -------- 2.l4E"'01 
RA-226 1.29 Sl.47E-01 1.46 
PB-214 6.2BE-01 1.30E-01 1. 02E-01 
BI 214 5.263-01 1.15E-01 1.01E-Ol 
PB-210 Not Detected -------- 1.45 

TH-232 5.56:5:-01 2.31E-Ol 3.01E-Ol 
RA-228 6.83E-01 2.7SE-01 3.49E-01 
AC-228 8.34E-Ol 2.16E-01 2.02F.-01 
TH-228 S.38B-01 3.44E-01 7.86E-01 
RA-224 Not Detected -------- 2..88 
PB- 212 6.77E-01 1.45E-01 7.Z3E-02 
BI-212 1.23 4.66E-01 5.49E-01 
TL-20B S.68E-Ol 1.47E-01 1.46E-01 

U-235 Not Detected -------- 4.23E-01 
TH-231 Not Detected -------- 1. 00E+01 
PA-231 Not Detected -------- 2.50 
AC- 227 Not Detected -------- 2.86 
TH-227 Not-. netected -------- 6.15E-01 
RA-223 Not Detected -------- 3.46E-01 
RN-219 Not Detected -------- A.22F.-01 
PB-Z11 ~ot Detected -------- 1.07 
TL-207 Not Detected -------- 2.33E+01 

AM-241 Not Detected -------- 8.98E-01 
PU-239 Nut Detected -------- 4.88E+02 
NP-237 Not Detected -------- 6.46E-01 
PA-233 Not Detected -------- 1.07E-01 
TH-229 Not Datectcd -------- 4.6SE-Ol 



08/28/05 _ 1_0: 3_6 __ 'e505 84~ 4076_ SNL S!10870B 

[Summary Report] - Sample ID: 50072605 

Nuclide Activity 
(pCl/gram) 

AG-IIOrn 
AR-41 
BA-133 
BA-140 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-J.44 
CU-56 
CO-57 
CO-58 
CO-60 
CR 51 
CS-134 
CS-137 
CU-64 
EU-:S2 
EU-:S4 
EU-15:: 
FE-59 
GD-:S3 
HG-203 
1-131-
IN - :. :'S!\'. 
IR- :92 
K-40 
LA-140 
MN-S4 
MN-56 
110- 99 
NA-22 
NA-24 
NB-95 
ND-:'47 
NI-57 
BE-7 
RU-103 
RU-106 
SB-:'22 
SB-1.24 
8B-125 
8C-4-6 
SR-85 
TA-182 
TA-183 
TE-132 
TL-201 
'1-'08 
XE-133 
Y-BB 
ZN-65 
ZR-95 

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 
Net Detected 
Not Detected 
Not Detected 
Not Detected 
Net Det:ected 
Net Detected 
Not Detected 
Not Detected 

1.74E+01 
Net Detected 
Net. Detected 
Net Detected 
Not Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detet:t~d 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect:ed 
Net Detected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 

28 Error MDA 

2.60 

6.57E-02 
5.44E+04 
1. 07E-01 
2.06E-01 
2.1.5 
1. 853-01 
5.083-02 
9.71E-02 
4.14E-01 
6.74E-02 
5.288-02 
5.66E-02 
7.09E-02 
4.323-01 
8.49E-02 
7.378-02 
9.-UE+01 
4.69E-01 
3.26E-01 
2.45E-01 
1. 3 BE- 01 
1.80E-01 
5.0~E-02 
5.598-02 
2_888+0l 
5.153-02 
4.67l!-01 
1.168-01 
6_028-02 
9.58E+02 
6.87E-01 
7.40E-02 
3.47E-01 
3.678-01 
3.908-01 
1.70E-01 
4.558-01 
5.24E-02 
5.43E-01 
9.59E-02 
5.53E-02 
1. 43E-01 
8.90E-02 
6.42E-02 
2.64E-01 
9.51.E-01 
6.20E-02 
3.73E-01 
6.29E-02 
3.48E-01 
5.:'3E-02 
1. 72E- 01 
1. OSE- 01 



*************************************************** 
... Sandia National Laboratories 
... Radiation Protection Samplp. Diagnostics Program [881 'Laboratory] ... 

8-25-95 8:07:54 PM * 
~********************************************************* ... ******** ... **~* 

*) Analyzed bY:~ 8!,~1/1'- Reviewed by:~~ J;I~/!f)- : 
***************~**************** ... ****************~*~*****T************ 

Customer 
Customer Sample ID 
Lab Sazr.ple ID 

Sample Descriptior. 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Deteccar Name 
Elapsed Live Time 
Elapsed Real Time 

Co:nme:1ts: 

S. WRIGHTSON (7585) _ _ ':l) 
025849-13 c.e"~:17p-GR-OD')-c-6-h L 

50072607 

MARINELLI WATER SAMPLE 
Liquid 
2WMAR 

500.000 
8-24-95 
8-25-95 

LABO:.! 

mL 
12:30:00 PM 

6:25:52 PM 

6000 seconds 
6001 seconds 

Y**********T**********r******~****************~******* ********_**_*w**** 

Nuclide Activ:.ty 
(pCi/r.lLl 

2S Error MDA 

---------- ----------~-- ----------- -------------
U-238 Nat Detected -----_ .. - 1. 52 
TH-234 Not Detected -------- 3.62E-Ol 
U-234 Not Detected -------- 6.42 
::zA-226 Not Detected -------- 4.16E-01 
?E - 214 Not Detected -------- 4.25E-02 
3I-214 Not Detected -- .. --- .. - 4.87E-02 
?E - 210 Not Detected -------- 5. 96E· O~ 

TH-232 Not Detected ------ .. - 1.25E-01 
~-228 Not Det:E'!cted ---~---- 1.298-01 
AC-228 Not Detected -------- 7.3SF.-02 

'TH-228 Not Detected -------- 4.12E-01 
RA-224 Not Detected -------- 4.248-01 
?B-212 Not Detected -------- 3.448-02 
3I-212 Not Detected - ------ 2.838-01 
TL-208 Not Detected -------- 5.62E-02 

U-235 Not Detected -------- 1.48E-01 
TH-231 Not Detected ------- ... 2.82E-01 
?1\-231 Not Detected ---_ ... _-- 8.748-01 
AC-227 Not Detected -------- 1.09 
TH-227 Not Detected -------- 1.26E-01 
RJI_-223 Not Detected -------- 9.938-02 
RN-219 Not Detected -------- 2.75E-01 
?E-211 Not Detected -------- 3.74E-Ol 
TL-207 Not Detected -------- 8.85 

AM-241 Not Detected -------- 2.67E-Ol 
PU-239 Not Detected -------- 1.67E+02 
NP-237 Not Det~cted -------- 1.74E-01 
PA-233 Not Detected -------- 3.67E-02 
TH-229 Not Detected -------- 1.58E-01 

~Ull 



[Summary Report] - Sample ID: 50072607 CER.tt; 
Nuclide Activity 2S Error MDA 

'. (pCi/mL) 
---------- ------------- ... ... ... ... ... ... ... ... ... ... ... -------------

AG-llOm Not Del:.~cted -------- 1. 89E- 02 
AR-41 Not Detected -------- 2.37E+03 
BA-133 Not Detected -------- 2.S5E-02 
BA-140 Not Detected -------- 7.S6E-02 
CD-lOg Not Detected. -------- S.63E-Ol 
CD-115 Not Detected -------- 4.B4E-02 
CE-139 Not Detected -------- 1. 88E- 02 
CE-141 Not Detected -------- 3.38E-02 
CE-144 Net Detected -------- 1. S2E-Ol 
CO-56 Not Detected -------- 2.94E-02 
CO-57 Not D-:tected -------- 1. 9SE-02 
CO-58 Net. Detected -------- 1. 92E-02 
CO-60 Not Detected -------- 2.23E-02 
CR-Sl Not Detected -------- 1. 47E-01 
CS-134 Net Detected -------- 2.31E-02 
CS-137 Not Detected -------- 2.28E-02 
CU-64 Net Detected -------- 2.86E+01 
EU-1S2 Net Detp.cted -------- 1. 90E- 01 
EC'-154 Not Detected -------- 9.S8E-C2 
E(,-155 Not Detected -------- 7.95E-02 
FE-59 Net Detected -------- 4.0SE-02 
GD-153 Net Detected ------ ... - 5.9SE-02 
HG-203 Net Detected -------- 1.80E-02 
I-1n Not:. Detected -------- 2. 14E- 02 
IN-115m Not Detected -------- 3.80 
IR-192 Not Detected -------- 1.70E-02 
K-40 Not Detected -------- 2.94E-01 
LA-140 Not Detected .. .. .. .. .. ... .. - 4.50E-02 
MN- 54 Not Detec::ed -------- 2.03E-02 
MN-S6 Not Detec':ec -------- 1.13E+02 
MO-99 No~ Detec::ed -------- 2.26E-01 
NA-22 Not Detected -------- 2.22E-02 
NA-24 Not. Detect:ed -------- 9.88E-02 
NB-9S Not: Dete=ted -------- 7.4SE-02 
ND-147 Not Det:ect:ed -------- 1. 27E- 01 
NI-57 Not Detected -------- 5.36E-02 
BE-7 Not Detect:ed -------- 1.62E-01 
RU-I03 Not Detected -------- 1.85E-c!2 
aU-106 Not Detected -------- 1.87E-Ol 
SB-122 Not Detected -------- 3.62E-02 
SB-124 Not Detected ------- 2.21E-02 
SB-125 Not Detected ... _------ 5.42E 02 
SC-46 Not Detectp.d -------- 2.13E-02 
SR-85 Not Detected ------ ... - 2.79E-C2 
TA-182 Not Detected -------- 5.98E-{)2 
TA- J..83 Not Detected -------- 2.76E-01 
TE- 132 Not Detected -------- 2.01E-02 
TL-201 ~ot:. Detected -------- 9.49E-02 
V-48 }Jot. Detected -------- 2.13E-02 
XE-:'33 NoL Detec::ed -------- 9.848-02 
Y-BB Not Dete::ted -------- 2.59E-02 
ZN-65 Not Dete·cted -------- 4.30E-02 
ZR-95 Not Detected -------- 3.53E-02 
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******************************************************k*~******* 
* Sandia National Laboratories * 

_* Radiation protection Sample Diagnostics Program [881 Laboratory] * 
" 8-25-95 6:19:24 PM * 
\*********************************************************************** 

* Analyzed bY:0A-- ~J'Z.I'/rf Reviewed by: ---L. i/2-4/rr : 
***************~*****/~*l************************~~*** *************** 

g;:~~~:~ Sample ID ~2~i~l!'i~ON(J~5:851~ F. GR ·OO~. o· ~e-l1..1 . 
Lab Sample ID 50072606 

Sample Description 
Sample Type 
sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live ~ime 
Elapsed Real 7ime 

MARINELLI WATER SAMPLE 
Liquid 
2WMAR 

500.000 
8-24-95 
8-25-95 

:.AE02 

mL 
12:30:00 PM 
4:36:17 PM 

6000 seconds 
6001 seconds 

comments: 
*************T************************T***~***T*****~******~********T**T~ 

Nuclide Activity 28 Error MDA 
(pCi/rrL) 

---------- ------------- ... -... ... ... - - ... ... ... ... -------------
U-23B Not Detected -------- 1.59 
TH-234 Not Detected ... _------ 3.50E-0:!' 
U-234 Not Detected -------- 6.50 
RA-226 Not Detected -------- 4.22E-Ol 
PB-214 Not Detected -------- 4.503-02 
B1-214 Not Detected -------- 5.023-02 
PB-210 Not Detected -------- 5.803-0~ 

TH-232 Not Detected -------- 1. 22:::-01 
RA-228 Not: Detected 

___ w ____ 

J..31:::-0: 
AC-228 Not Detocted 

___ w ____ 

8.04:::-02 
TH-228 Not Detected -------- 4.343-01 
RA-224 Not Detected --_ ... ---- 4.363:-01 
PB-212 Not Detected -------- 3.52::;:-02 
B1-212 Not Detected --_ .... --- 2.80::;:-01 
TL-208 Not Detected -------- 5.853-02 

U-235 Not Detected -------- 1. 4n-Ol 
TH-231 Not Detected -------- 2.84E-D1 
PA-231 Not. Detected -------- 8.403-D1 
AC-227 Not Detected -------- 1.17 
TH-227 Not Detected -------- 1. 34:::-01 
RA-223 Not Detected -------- 9.963:-02 
RN-2J.9 Not Detalcted -------- 2.99E-01 
PB-211 Not. Detected -------- 3.65E-01 
TL-207 Not Detected -------- 7.93 

AM-241 Not Detected -------- 2.873-01 
PU-239 Not Detected -------- 1.71E+02 
NP-237 Not Detected -------- 1. '18E-01 
PA-233 Not Detected -------- 3.'103-02 
TH-229 Not Detected --_ .. ---- 1. 593- 01 



[Summary Report] - Sample ID: 50372606 

Nuclide 

AG-110m 
AR-41 
BA-133 
BA-140 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR.-51 
CS-134 
CS-137 
CU-64 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-131 
IN-115m 
IR.-192 
K-40 
LA-140 
:-iN-54 
MN-56 
~O-99 
:-:A-22 
:l'A-24 
NE- 95 
~'TI- 147 
:\f!-57 
aE-7 
RC-103 
RU-106 
5B-122 
SE-124 
SE-125 
5C-46 
8R-85 
TA-182 
TA-183 
TE-132 
TL-201 
V-48 
}{E-133 
Y-88 
ZN-65 
ZR-9S 

Activity 
(pCi/mL) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
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 

2S Error MDA 

2.03E-02 
1. 33E+03 
2.5SE-02 
6.96E-002 
S.86E-01 
4.6SE!-02 
1. 82E- 02 
3.30E-02 
1. SOB- 01 
2.96E-02 
1. 98E- 02 
2.07E-02 
2.32E-002 
1. 60E- 01 
2.418-02 
2.19E-02 
2.29E+01 
1. 90E· 01 
9.41E·02 
8.0SE·02 
3.87E·02 
6.38E·02 
1.76E·02 
2.00E·02 
2.82 
1. 828- 02 
2.928-01 
4.028-02 
2.:'S8-02 
7.00E+01 
2.26E-01 
1.94E-02 
1.0SE-01 
7.80E-02 
1.38E-01 
5.82E-02 
1. 58E-01 
1.99E-02 
2.05E-01 
3.82E-02 
2.28E-02 
5.23E-02 
2.25E~02 
2.90E-02 
6.66E~02 
2.94E-01 
2.0SE-02 
1.07E-01 
2.01E-02 
9.59E-02 
2.S9E-02 
4.63E-02 
3.69E-02 

IfD.,VJ.1J 
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*~**~T~~********~******************~**~T**~*T****~~***+++*~~~*+*~+~~~~~~T 

* Sandia National Laboratories 
* K.adiation Protection Sample Diagnostics ?::-ogram [831 Laboratcry: .. 
.. 8-26-95 12:46:48 A..\l ... 
~********************************************* .. **********-**.**** ••• * ••• 

.... ) /-:l '/ + 

• Analy::ed by: '--:,,/ 11d.f /9"::, :Reviewed by: /'V ylt-:f/;} ... 
********************~~*************** .. ***********~** .. **4~******** .. * ..... + 

C:..!stomer 
C~stomer Sample ID 
Lab Sarr.ple IS 

S.WRIGHTSON (7585) 
17G-GR-001-0-SS-01 
50072401 

Samole uescription 
Samul", Type 

M..~1:(.INELLI SCIL S.ZI.J.\l:LE 
Solid 
lS~'-~ 

723. DOC 
8-25·95 
6-26-95 

LA~Ol 

gra.;-n 
10:19:00.:;M 
12:13:03 

Samul", ,:;ecrr,etry 
SaInole Qua:1tity 
Sample Jate/Time 
Acc;ui r== S :.a!:':. Date 
Dete.:t;J:- Name 
~laosed ~ive Time 
Sla~sed Real Time 

1800 seconds 
1801 secor-ds 

::;·238 
:'=-:-23'; 
. ~ ...., -. . 
. ' - "­
-' - ... -- "'- ......... -
:-:_ ..... .:..~"::J 

-- .......... 
='=-.;;...:..~ 
-. - .......... , 
.=.:..-,.:. '--= 
?3-21:1 

':':-: - 2 3 2 
~~-228 

1'E-228 
-. ""I ........... 1 
:'_-. - .:.. ..::. -: 

~::;-')'') - - .... _-
....... ,"\ ..... - '" ..... - - .......... --

po .......... _ 

...) ........ .,." 

-.- ........ -
- -. ~ - -

............. --
-.- --
.--. '"" - -
_.-: • ...:::..;. J -... ..... - -
.---.- --:: 
-.... .... - -. - -- .. ' ---

.--".---::-

- - - , ... - _. - - -
_.- --- ~ -- - -_.. - ..... ..-

~_c:.:" "\t:' -: y 
(pC:'/gram) 

Not Detected 
No: ;:Jetected 
Nc:. Dec::cted 

8.333-01 
4.533-01 
3.75E-01 

Not Detected 

3.97E-01 
4.34E-Ol 

r-;o:: De::ected 
4.28E-Ol 

:-i::'C. :e'C.ec::ed 
3.393-01 

~Jo~ ~e:.ected 
4.47E-Ol 

Not Detected 
Ko:: :Jetected 
Not Detected 
,-,- -_. -- -
:,i::; ~ Det-ect:ed 

4.3'7:::-01 
9.12:::'-82 
_ ........ - f"'_ 

;j .. O.':'-I.:":::' 

2.12~-0l 

1 .. 7S~>Ol 

?1~~-C2 

:.:2=:-Cl 

2..2? 
,3.5:':::-01 

5.1:?S-02 
3 .. 4~=:-C2 

~~ ...... ..:::...: 

3.C53-01 
2.2'2:;-C: 
:.73:::-0l 
5.13::::-01 
-: 1' ..... - .. -=~ 
9.37=:-02 
7.~?~-Dl 
:.. D73- '~l 

3.l8~·Gl 
- ...... - r. .. 

': .. _L,,:.-\.....;.. 

:.C'3=':·':: 
::. -::. :'"\ -:' - (', ., 
~ • ..-..J_ ..., .... 

~.~!:=:-:: 
-- .. - ...... 
~ .. _" _ .. -"--' .... -
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* * *..fr ** * * ... ___ ***'*'****** 'It ** * ** * **************** ***** * '*' '* it ....... * .... *' ~ .... '* ~ .... T~~~_~ ... '* ... ~ 
* Sandia National Laboratories 
* Radiation Protection Sample Diagnos::ics Program iSS:' ,",a.bora~:J=y: 
* 8-26-95 1:27:22.;M ... 

~**********~*************~************************+********** .... ****~*~~ ... 

* Analyzed by: ~-;;" iJ.f lye:.. Reviewed bY:·~ ,j /~!f /r,"'- : 
*******************~*~~,~*********************~*****~*~£;*****.**. 
Customer S.WRIGHTSON (7585) 
C~stome= Sample I~ 17G-GR-002-0-SS-01 
Lab Sample ID 50072402 

Samole Description 
Sample Tv'Oe 
Sample Geometry 
Samole Quantity 
Samole ~a~e/Time 
A:J~Jire Start uate 
~etector ~arne 
~laosed ~ive Time 
;lapsed ~eal Time 

MARINELLI SOIL Sk~P~E 
Solid 
lSMA...~ 

754.000 
8-25-95 
8-26-95 

LAB 0 1 

gram 
10:16:00 Al.~ 
12:53:40 ;:OM 

1800 seconds 
1801 seco::.ds 

Ccrrnents: 
*~***********~*r****************~**********************~*~~~**~**~**~~~T~ 

Nucl:'de 

TH-:234 
-or .......... 
l,;-~.:-: 

::L!l_ - 2::::; 
:?3-2::'4 
5I-2:'4: 
P3-22.J 

TH-232 
~~-223 

.~C- 223 
TH-228 

P3-2l2 
31-2:'2 

U-235 
r-"I.. ...... - _ 
--- --'-
:'.::1.-:::3 : 
A.C .. ::"7 
:'5-::7 
?'-~ -:.: 3 

--. ..... ~ .. - ~ - , - -- ---

-.~... ~ -. ...... :: ..... t-.:..~:: 

_ ...................... 
. - - -... -- .... _ ..... 

Ac:::'vity 
(pCi/graml 

Not Detected 
Nor: Detected 
Not Detected 

:;.40E-01 
4.69E-Ol 
';.823-01 

Not :letected 

5.35E-01 
3.45E-01 

Not :'etected 
5.20E-01 

Not :::etected 
5.783-0:" 
-5.153-01 
5.16E-01 

Not 
No~ 
)jo: 

)JOt 

No:: 
:--lc:: 
Net 
Net 
Net 

~-rG :. 
Nct 

Detected 
:;=~ected 
::etected 
=ecected 
:)etected 
-"'::'-Q""-::::'~ __ L._ .... '- __ 

::etect~d 
::-etec::.ec. 
::et.ect.2~ 

4.84E-O!' 
1.CC:::-Ol 
9.92:::-02 

2.03:::-01 
2.03=:-01 

2.923-01 

1.54E-01 
3.60:::-01 
1.28=:-01 

1.:-1 
9.CS:::-'Jl 
:.74.~-C~ 
7.44E-C: 
,.., -- -...... ,-. .... ... - ..... _ . 
..... .. ... -' - ......... 
o.l2Z-G2 
8 .. 39~-C::" 

2.93:::-':: 

6 .. 3S=:-C: . . 
....... ":"': 

5.:2E-O: 
1.27:::-:1 

3.37:::-0:" - ......... - --
-,).";'!!:.,-',--
-., -~ .:.._'" 

5.:3:::-:': 

....... - ,.. .. - .......... :.::.-\ .. :-

...... -""'I ..- .... -
...::. . ..:..::..:..-
... --- -~ ..... -. ... -
--' ...... -' - - ..... 
~ - .... - --
~.-~=-- -'-
..... ... --..... ....~ 

::.::-:.::.- .. -



(St.:.rr.ma~y Report] - Sample ID: 50072402 

Nuclide 

AG-llOm 
A.:Z - 4:' 

3A-l";J 

C~-1:':; 
C~- __ _ 
C~-_~l 

C3-1";~ 

CO-56 
CO-57 
CO-33 

C:t-S=­
CS-13'; 
CS-137 

... ',----= 

... -- .... ,'"' ... 

.::;,,;-~ .... ~ 

I .... 13 :. 
:N-~-=-· 

..:....\.--""' .... 

=·27 - 5'; 
~-5-: 

)~A.- 22 
~J_::;.-:.; 

X3-95 
).-::; - -~.., 
'\"";'- .... :::-: 
-~ - -" 

~:;- .. ,..­

: .. ....,'-1':_ 
.::~-., .... : 

53-_ .... _ 

s"-- __ 
.-..., . 
..... -::. .... - --

V~_ 

Activity 
(pCi/gram) 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not. 
.Not 
Not 
Not 
Not. 
Not 
Not 
Not 

... ~ ...... -_\I_ , .... 

Not 
X.Jt 
:,jot 
Xct 
:-JOt 
Not 
:-Jot: 
:;.Je) :. 
No: 

='Jo= 
Not 
No:. 
);0= 
Not 
Not 
:'r c c. 

:-';0 :. 

)r~= 
:,0:: 
:-Jet 
)Io: 
:ict 
:ic:: 

.... -.,...,­

.' ..... -

Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Det.ected 
Detected 
Detected 
Detected 
3 72E-02 
Decected 
Det.ected 
Detected 
Detected 
Detected 
Detected 
Decected 
Detected 
Detected 
:>etected 
1 49E+Ol 
Detected 
Det.ected 
Detected 
Detected 
Detect.ed 
Detected 
Detect.ed 
Detect.ed 
Detected 
Detected 
Detected 
Detected 
Detected 
:JEtected 
Det.ected 
Detected 
:;-=:.ec~ed 
I)etected 
Detected 
::ecEct.ed 
=--='C-=cted 
;)etEct.ed 

:l-=:-2c:.ed 
:;e:-=cted 

2S Error 

2.60E-02 

2.21 

S.22E-02 
1 .. 74E+Ol 
8.89E-02 
1. 7SE- 01 
1.42 
1.15E-01 
4.683-02 
7.723-02 
3.373-01 
6.07E-02 
4.21E-02 
5.363-02 
5.S5~-02 
3.SE-Ol 
7.66~-02 
3.88=:-02 
2.44=:+01 
4 .. 25:::-02. 
2.8::E-01 
1..763-01 
1.07:::-01 
1. 42~- 01 
4.3:::::-02 
4.343-02 

7.:';:;:-02 
5.07=::-02 

0.66'::-0: 
1.0~=:-C:' 
.... ..., .. '::' - ,"" -: L. .. )..;.._ ~_ 

9.4-::::-02 
3.72E-O: 
~433=:-C2 
4.3';~-Cl 

7.S':":::-C2 
5.933-02 
"'I .,..,- ('I' -."-,,,,=.=.--..:.. 
3.073-02 
5.623-02 

....... .. -- ,- .. 

..::::. • ..:...==..-0_ 
, ....... - ~ .... 

"':: • I ~ =.. .. '--.''::' 
....... ....,- /"' .... 
..!.. • .:: : ..:. .. '- -- ,..., -- ,...,-.. :; • :::::: =... .. ',..,-

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

:3 • 3;; =: -::: 
..- .... .... .. .. 

..;.. • -:::,"_.:. - ,J_ 

.- ---- ~"""" 
I.:::~----



-~ 
*****~~************************~**********~**~******~~~T~T~~~Y~Y~~~~~~~~~ 

... Sandia National Labc=atcr~~5 

... Radia::.ion Protection Sample Diagnost:.ics ?=ogr3.:rl [~3::' :02.:Cc::at::=::' 

... 8-27-95 2:53:54?M ~ 
~*******T******~****************~***********~*~~*****T**T*~*~***~~~~~~ 

* A..."1alyzed by: Ji.. /1 '{/:; - Reviewed by: '~/- ~ /U /fJ '- : 

* ***** *** * * ** ** ** *~~;;:;* * * *i * * * **** ** ***** *** * * * * * /** ** ........ " .......................... * 
C:..lstomer 
C;Jstomer 5amole ID 
Lab Sa.lnple In 
Sample Desc=iption 
Sampl~ Ty~-= 
Sa.:.11D12 G':Or:1etry 
Sample Qua:l~ity 
Samole Ja::.e/Time 
~C~U:=2 S=~~= Date 
!)-==tect,~= ~a..-ne 
~laosed Live Time 
21apsed ~e~l ~ime 

S_WRIGHTSON (7585) 
17G-GR-003-0-SS-01 
50072403 

MARINELLI 
Solid 
lSMP2, 

7:. 7. 000 
3-25-95 
3-27-95 

=-.~30 1 

so::, SAlVIPL3 

gram 
10: 15: 00 Ai"l 

2 : 20: 07 ::::1 

1300 seconds 
1301 sec::mcs 

C::~.e:::.s : 
*~T**~**~*~~********~*****************Y*****T~******~~T~T*~~TT~***~~~~T~T 

:3 ~rro:-

("-233 
1'5 -:2 3 ~ -------=..,....~-=-.....;:~-----~~_&:=__=_;,....-----6 . :.::::-

R..~-225 
E=3-2:'; 
:=:-2:'; 
?3-::'J 

T:-:-232 

}~C - 22 3 
TH-228 
?~;.- 2:..; 
?3-22.2 
3~-2:2 
~:-2C3 

U-235 ,.....,.- .......... 
---:.-~.:-

~:-:- 22 (' 

?3-::: 

-.-- .-.-.--. - , .. -
-'- ..... _-

.... -:--=-"""'1""";.-....... .....--, 
=:~- ..... ':': 
~.- - .... ~ -- -....... ...... ---

No~ :)e::ec::ed 
=.33:::-0:' 
3.39:=:-·Jl 
3.~33-0l 

No:. :;e:.=cted 

3.373-02-
:'.622-01 

No'C De:.es~ed 

Not Detected 
);0-: '::e~ected 

~ot 

)J:J::' 
)Tc-: 
::I;::: :. 
~;c ': , .... ,..., -
-"''-.. -
Nc:. 
~·;c: 

)Jc:: 

"',' ... -

... --- -.. '~ - -
~;::': 

';.303-0:' 
3.72:2-01 
3.3G:::-Cl 

-==:=::-:~:: 
:-s:.eccec 
:=:::2C':.2C. 

---.------ - _. ------_ ........ 

3 .. 77=:-,:2 
3_78E-C2 

"'I ---~ ..... -
_.O~.L:..-I..)~ 

::... 7'2~- .J: 

9.69~-·::2 
2_802-C::' 
1.0:£-0:2. 

_. ;' -::=..-

• • r -:; .:.. .. 

.... .-'--... ..... ....... -
-' . - --
- ~ ---. -- ..... 
, .- ... - -------' .... -

- .. ---= . - j':"" '-'.;;. · -. ... - .-.--:. • ..:::::.=.- ...... -

..:..83 

- ......... - .. .. . - --

- ... --.... --.-. - . -' ----- .. -- - -' --

.. ... - -· ........ .. .. . -- --- .- - ... -- . ---
: - . - --

/"'- -I 

~ /.:;-". ::/..t..~ /'..!!' 
/"" - -,-



[Su~mary Report] - Sample ID: SOOJ2403 

Nuclide 

AG-llOm 
AR-41 
BA-133 
3A-140 
C~-109 
CD-llS 
CE-139 
CE-141 
CE-144 
C~-56 

C::J-57 
CJ-58 
CJ-oO 
CR-S1 
CS-134 
CS-137 
CD-64 
.:..;...-'-----

c ::;.1 _u __ .. 

._-:J::' 

GJ-l33 
~G-:C3 
_-131 
:X-l1Sm 

:._~_ - , "':: 'J 
~-54 

MN-56 
XC-99 
!\.;- 2:: 
~L::' - 2'; 
'J::; .. 9:; 
~~-14 "7 

-- - j 

~lj-103 
Rt.. .. - :06 
--'--~22 

S3-12.4 

..... _-_-. 
~:: .... ---
:")' .. - ---
.....,- ............ 
---.:..""-
~l- .; 3 
.,-:: -

_ ........ oJ_ 

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 

4 61E-02 
~ot Jetected 
~C-\: Jet-ecce:::' 
Net. iJecected 
~Ot Jetected 
~o:: Jet.ected 
~ot. Jecec:ed 
Nc:: De:ec:.e::' 
~oc Det.ecced 
No:: Je::ected 
Nee Jetecte::' 

1 ~4E+Cl 
)J'"""- ~e==c::=::! 
N:)t iJe::ected 
Net Detected 
Not Detected 
No:: ~etected 
No:: Je::ected 
Not Jetected 
)10-: Det:ec'Ced 
~Jc= ~e:.-=c:.ed 
Nc:: Jetected 
Not Detected 
Ne:: De::ected 
~c:. :;e:.ec:':.ed 
)Ie: ='e:=::~ed 

~;C~ :,e~-=c:.-=d 
~o:: :::).::t ",c:: ec 
~c:. !)e~=~:=i 

2S Error 

2.953-02 

2.:'5 

5.673-02 
2.482+07 
8.492-0::: 
1.712-01 
1.35 
1.Gn-o: 
4.392-02 
7.532-02 
3.302-01 
5.75:::-02 
4.183-02 
4.%2-02 
5.67:::-02 
3.473-01 
7.383-02 
4.34:::-02 
2 .. :2.5=:+02 

2 .. 5C=:-0: 
1.71:::- J: 
:.1";':::-0:' 

4.3:':::-0: 
';.7:~-02 

2.7:::::+02 
';.lC3-02 
3.:~=:-Ol 
:..4:.:::-0:. 
3.3C·:::-02 
7.31::>J4 
3. Be=:- 'J:!. 
5.92:2-':'2 
5.4~=:-O:" 
3.3C3-0l 
3.223-01 
:.9::::-0: 
3.73:::-0:::" 
3.97E-02 

2..05:::-02-
5.43:::-02 
:'.2::::-0:' 
7~27:::-02 
5.333-02 
2~133-01 
2.52:::-0:' 

s~e2=:-C2 

~~:'C:::-02 
:'~4:'=::-O:' - ,..., ~ .............. -
" ~ ~::.:..- v..::. 



* 
* 
* 

Sandia National I.:abcra:::=,ries 
Radiation Protection Sample Diagnos;:ics Prog:::-a.m [881 :..a.bc:::-a;:;::-:;] 

8-27-95 3:33:50 PM * 
t****************************************~*********~***~************~~~ 

.. Analyzed by: ,-?;'o. r/;z!q- Reviewed by: . t '!--y j"-- ~ r .(, ?:: i" " 
******************~y**J**~*********~************** **** **J( .. ********~ 
Customer 
Customer Samole I~ 
Lab Sample If) 

Sample Description 
Sa.."TIole Type 
SCoJ.'11ple Ge:;:r~et:-y 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elaosed Live Time 
3lapsed Real Time 

S.WRIGh~SON (7585) 
17G-GR-004-0-SS-01 
50072404 

M;L~INELLI SOIL S~~P~3 
Solid 
lSMA..~ 

671. 000 gram 
8-25-95 10:26:00 _~~ 
5-27-95 3:00:45 PM 

L_2801 
1800 seco:1c.s 
1301 secc:J.ds 

COIT'lne:1tS: 
~~****~****************WT*****~~~~~~W****~*~~~****~*******~***~***WW*T**~ 

Nuclide 

U-238 
TH-234 
U-234 
R.Zl,.-225 
?3-2~"; 

31-21~ 
P3-21J 

T:l-232 
:?.A- 22 3 
.n.C - 2:: 3 
TH-22B 
?_:.. -2:::.; 
?3-212 
BI-2:!.2 

U-235 
7::-:3: 
?_~-'?3: 
;;::-:::: :' 
T!-::-227 

~)J-2:'? 

?3-2::" 

,-.-... ,.... ...... -' - .. ~ _.... - - -

'-"'''' ..... ~ "'-

-~-:- ~-&:..:: 

No'C Det~cted 
No': Detected 
:.Jo-: Detected 

7,243-01 
3.423-0: 
4.623-0: 

)Jot Cetected 

6.363-01 
3.533-01 
7.193-01 
3.84E-01 

x:;:. :J-st.ec~ed 
5.';3£-01 
7.v7E-Ol 
5.123-01 

:':0:' 

Detected 
:Je~ec:.e':: 
:;e~~~t:=d 
De~ec~::d 
:Jete:::t.ed 

""'.=.-.=.--",'" ...J_~ __ ~ __ 

... -- - : -=:. -=:::. -:':::. 
:::::. :~:.~::.-=-=. 

3.9'JE-C: 
... ... .... _ .... 4 

..l..._/':'-",,_ 

1.J33-0:' 

2.223-0: 
1.2E-:: 

:.22.3-,J: 
4.01.3-0: 
:.533-0: 

6·.-932 - J:'-. 

2.03 
7.5fE:-Ol 
:'.9~~+J: 
9.18E~G:' 
_. C'S=:- :'l 
-. ...... - ... ...... ;:; . .:::: I=..- ; ... 1'::' 

:'.39 

2.753-01 
:.'7=~-D:" - ..... ~ .... , .... -
i.L.:J~-v':" 

:.65 

5.65E-01 
:'.563-C2. 

3.77£-01 
'7.:5~-Ol 
2.34 
:.75 

..... -....... - ... 
~.:JJ...=..-v_ 

:.033+C: 

. ........ - ...... -. -=.o _..:.::.-' ...... ...... . --- ,.. ... 
-::: • 0 ,''=' - 'J_ - , ..... - ,"'.-" 
:: • --::=:: ~...:. - ... ..:. 



'--

[Su~~ary R=port] - Sample ID: 50072404 

Nuclide Activity 28 Erro:- MDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -
AG-11rJm Not Detected -- - - - - - - 6 .993-02 
A.."- - 41 Not Detected - - - - - - - - 3 · 333+07 
EA-l33 Not Detected -- - - - - - - 9 923-02 
EA.-HO Not Detected - - - - - - - - 2 · 07S- 01 
C:J - 109 Not Detected - - - - - · -- 1- 62 
CD-1l5 Not Detected - - - - - - - - .., .. 033-01 
C3-13 9 Not Detected - - - - - - - - 5 023-02 
C3-Hl Not Detected - - - - - - - - 8 81E-02 
C3-144 Not Detected - - - - - - - - 3 81E-01 
CO- 56 Not Detected - - - - - - - - 6 42E-02 
CO· 57 Not Detected - - - - - -- - 4 r-~ 02 '0::.;:.-

CO-58 Not Detected - - - - - - - - ~ 54E-02 
CO- 6e' Not Detected - - - - - - - - 6 · 683- 02 
CR- 51 Not Detected - -- - - - - - 4 · 05E- 01 
CS- 134 No~ Detected - - - - - - - - ~ · 30E- 02 
CS-137 l. 35E-01 4 133-02 4 .703-02 
C;- ~ , Not Detected - - - - - -- - 21S+C2 0.., -
~- ~-- ~ot Dete::ted - - - - - - - - 4 :83-C: 
E~-

, . , 
~ot wet.ec'C.ed - - - - - - - - c:;-='- C:. -:;--:: - · .-:=:::: - , :::::: Not Deeec:ed - - - - - - - - :. 97:2-01 

--- Not :Je,:ec:ed - - - -- - - - - -- ~ 01 ~ - -'- . ..;::~.::.-c::. - -::-' Noe Jetec:ed - - - - - - - - - ~-~ 01 - c..:::;.:.,.-.. ,...., .... - No;:: u2cec==j - - - . · - · · 9';::;-02 ,..., - - " __ '- .... v_ . - . . < Not Decec'Cec - - - - · · · - ~ ';22-02 ~ 

:N· 11=::1 Not Detected - - - . - - - - 3 · 72:::.:..02 
:=<.. No: !)e~e::'Ced - - - - - · · - 622- ,,--- - - · I...i~ 

iZ-4CJ 1 71E+Cl 2 4 08E- "1-._- u_ - ~ , - ' )Io: Detected · . - ~~ 0: ~ ... --- _ -= .J . - - - · - - =o':!'-
MN-54 Not Detected - - - -- - - - 5 893-02 
~!N -:::0 Not Detected - - - -- - - - 9 333+0'; 
MO-S'? Not Detected - - - -- - - - 7 523-0: 
NA· ')") Not Detected - - - -- - - - ~ .933-02 '" NA- 24 Not Detected - - - - - - - - 6 -,-.:>_.c:. -0: 
N:::_o· Not Detecte::i - - - - - - - - , 

~2~- n-_ _ _:J 
'-'-

~rr:: - 1'; 7 Not Detected - - - - - - - - 3 f·JE- 0:.. 
N"'" .:.. -- :;, Not De'C~c'Ced - - - -- - - - 2 .223-01 -- . 7 Not. D.o .... .ot""-o(4 - - - -- - - - - 123-0:' __ 1.-_ ...... \.._ ..... _-T 103 Not De:.ected - - - -- - - - ~ 30~-O2 :<..u-
;;..::- ;"06 Not Detected - . · -- - - - 4: 973-02-
53- ' -~ -..;:.~ Not !)e:.ected - - - -- - - - 1 303-01 
,- - -...:.-:: ~~ot Dec.esced - - - -- - · - 6 013-02 
53- ~1ot w-=:.-:c:.e:i - - - - - - - - , 

~5:;:-Ol --- -
Sc:-.;:: ~ot Dec.ected - - - - - - - - 8 902-02 
,- - ~:: 0Tot Cecectec. - - - - - - - - 6 423-02 
-~ Not DQ-O'--~"'; - - - -- - - - 2 613- 01 - .-... - - -- ____ ..... L._ ...... 

-~ - ;,T::;;:: :;~::~::==.:: - - · - - - - - 043- C1 - -- - -
. - - -- - No: Der.~c=ec. . - - -- - - · 7 5'~- 02 -~ -- -- - . 

:·Ic·~ l:'e:: -=.:::: e·:::. - - - - · - - - 523- C:. -- - -- -
~j -~ :-'j,) : r::.::':~ctec - - - - - - - - 0 673- 02 
'(~ - ,- ...... - :::02:' -= '::: e·:::' - . · - - · · - < 

, ~- .~ -
-~- -'j l.,.j .... .., 1'::'- '--

-1 _ 
:'ic: D~==::.=(: - - - - · - - · -- - 02 - - ~ · .;:.;.::.--:",':' - N.:::: '!""'..:::::-=. ..... -.:::....; - - - - · - - · :1',,):;'-

,,-- - ~------- ..... - · .~ -
. "'- ...... - :e:-=:::=:: - - - - · - - · ---.- -- .,'...." - ~ - :::.;.:::.. - ~ -



Inlernal Lab 
Balch No. 

WHm: - To Accomplny Semple., 
Labor.tory Copy .. 

I 

BlUE- To Accom"!lllY Samples, YEllOW- SMO SUBpena. Copy 
Relurn to SMO 

PAGE -LoFL 
AR/coc-1 04185 

Special Instructlon./QC RlIqulrementl 

-,HI"? ~ J...1, LL..' . 

I?"'...-t ~EZ- c..cc;+I=04z-~"Ei' 

.... . ' 

Org. 0.1. 

Org. 0.11 ---



Sandia National Laboratories 
Radiacion Protection Sample Diagnostics Program (881 Labora~oryl 

8-29-95 10:07:41 PM 

.. 

-.**************************************************************** .. ** ..... 

y _~'"'.aly=ed ;:,y: '~'"'' r.{,4) Reviewe::' by: ~ J / -; C / f 1- : 
~~TT*r~T**T~***~~~*~*********Y**T*******~***T**T~**~TT*********~*****T~ 

::.:st:ome::.-
:~scomer Sample ID 
:'ab Sample ID 

S_WRIGHTSON/D.3ISWELL (758S/SMO) 
025852-20 1160 -GR, .OO)~ sS·OI 
50073401 

3~~Dle Description 
~a.mole Type 

MARINELLI SOIL Sk~LE 
Solid 
2StJI..A..":(' 

870.000 
8-25-95 
8-29-95 

:.ABO 2 

gram 
10: 24: 00 A.."! 
9:34:06 ?M 

3a.~Dl: Geamet~.r 
3~~Dle Qua:l::'tv 
3~~nl= Dat:/Ti~e 
_~c::ui=~ Sta~t ::ace 
:e:ecc:Jr N~"1le 
~:aDsed Live ~~me 
~:a~sed ~eal ~i~e 

1800 seconds 

U-238 

•• ... - .1 '...; - .:. ~-= 

:-:-.: - :. 3 2 

.:;-: - 229 
:':-: - 22 8 - .... .-. -.. . .:-'--"" - .::...:. "":: -- .... - ..... -- -- "' - - ----. - ..... - ..... 
.::--~-~ 

:;-233 
:-:-: - ::. 3 :. 

......... .... ...... -­.-.'- - ..::....::. , 

:'::-227 - ............ ~ 
:'-~- --.: 
-.. .... -- ........ ::::. :t....~ __ .... 

-. --. .......... 
.. - ---

.. -- .... -. . '1:" _ 

1801 seconds 

:\ctivitv 
(pel/gram) 

Not: Jetec~ed 
No~ :ecec::ed 
Not Je:ec:ed 
Nc~ :::;.::.ec:.~d 

=.5=:::~O: 
4.95:::~O: 

~ot :J-=c.ec-:ed 

5.383-01 
4,.43:::-01 
7.15::-C~ 

Not: ~er.ec:.ed 
"Jee :,e:ec::.e:c 

5.22=:-C: 
4.58E-01 
5.60E-01 

No::: Detec:::ed 
No::: Detec::ed 
);0= :ecec:ed 
~ c:. :'-2 'C e c:: E?:i 
Nc-= Je::ec::ec 
:~c:. : e= -=:c:.:d 
Nr::. :e:'-2:::.ec 
;.ic: :e:=:~:.=C: 
2-Jc: :e:e::::eQ 

,,~- :e::ec:::ec 
Nc:. :e=.:,::=e:c 

:.:13-::' - ... - .... ... -.::...:..:.- .... -

2.34:::-C1 
2_3";3-Cl 
1.90=:-C: 

:.293-:: 
2.8';=:-01 .. ... .... --. ,..,-_ • ..:.G..::.-\,....:.. 

4.97 - ~, 
.:..00-
8.703-01 

9.953-02 
7.:43-02 
1.16 

3.212-0: 
3.32::-0: 
:.95E-0: 
1. 30.: 

0.333-02 
4.003-01 
:'26E-01 

3.60E-Ol 
8.22E-Ol 
2.13 
L.:::: 
5.37:::-0: 
3.74::>J:' 

a ., ..... - ..... , .. -. ~~=.- .... '';'' 
2.22=:-C:' 

9.75=:·,J2. 

-- ,.., ... -- .... -
. - ...... ~ '":.::. - \_.: ~ 



[summary Reperel - Sample ID: 50073401 

Nuclide 

.'\G-llCm 
_U-41 
3A-133 
3A-140 
CD-lOS 
CD-llS 
C~-13 9 
C~-141 
C£-144 
CJ-55 
CO-57 
CO-::~ 

:0-;0 
n-~ , 
CS-134 
CS - :':3 7 
cu- 64 
::'J - • =-:: 
::...;-15'; 

G:J-l53 
~G- 223 

::-I-ll5m 
:~-:'~2 

=-~-:";2 
~~ - 5'; 
~-5; 
~O-~-

"'_c,- L~ 
~.~- 2~ 
);3-C.=: 
... --... .. ,-
.',_ _~ I 

:<--57 

?'.:- lJ3 
-- _ ........... 
~=-..!.."':'~ 

53- .. ....,:: 
S·:-..;.; 

-, 
-.~- ---
-, 
---.- ---

Activity 
(pCi/gram) 

Noe Deeeceed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Decected 
)Tot Detected 
Not Detected 
Not Detected 
:-Iot Detected 
Nat Setectec. 
)lot Detected 
:-Iot Detected 
Not Jetected 
Not Decected 

;, 532-02 
)lot !Jecected 
~at ~ec.ected 
~at :::ecected 
;Jot :Jetected 
:-Iot :Jecected 
:-Ioc Decected 
)Jot :Jetectec. 
Not Detected 
~at Jetecced 
Not Detected 

Net ::etected 
Not Detected 
Not Je:ected 
Net De::ecced 
)Jc~ ::e:.ec:ed. 
Net Detected 
:-Ioc ::etected 
~'lct =e::ec:ed 
:'\Jc:. :e=ec:.ed 
Not. ~e=ec,=ec. 
~ot: :=~ec:.ed 
Not :e::ected 
)Jot Jecec:.ec 
Not Jetec::ed 
~ot :e:.ec:ed 
Not :et.ec:ec. 
:JOi: :e:.ec::ec. 
)Io: :~=ec:.ed 
;.JCl: :~::=c:ed 
:Ict =-=:.ec':.e'=' 
;Jcc =e,:ec:.-:c 
:ict :e:e::==,;, 
:-:c: :e:.=:::=~ 

)io= :-=-:2:::::-:' 
:'ic~ :-=:.e:::.:;:: 

28 Error MDA 

2.852-02 

3.00 

5.55E-02 
3.5:'2+15 
8.962-02 
2.13E-01 
1. 90 
3.97E-01 
4.72E-02 
9.012-02 
3_84E-01 
5.70E-02 
5.05E-02 
5.25£-02 
5.22E-02 
3.662-01 
7.80E-02 
4.052-02 
4.12E+03 
3.S5~-Ol 
2.923:-01 
2.233-01 
l.2:!'3-01 
1.73S-01 
4.85E-02 
:3.782-02 

4.27:::-02 
5.:'63-0l 
3.S2E-Ol 
5.2:;'E-02 
1.?:'2+11 

7.0:;:;-02 
7.69 
5.8';2-01 
";.':'=~-Ol 
3."7";::;-C1 
3.29:=:-01 
4.452-02 
4.472-01 
1.8?E:-Ol 
5.292-02 
1. 32E- 01 
8.92E-02 
5.6:;2-02 
2.5;::-01 

,- ........ .-., ..... 
!:.::,.:.:.::.-t..;,£. 

7.~2:=:-Cl 
4.4S:::-C2 
.., --- ..... .., .:... i:= =.. - u_ 
5.30£-02 



Gamma Spectroscopy Results 
ER Site 17H 



Inlernal lab 
Balch No . 

ANAL YSIS REOUEST AND CHAIN OF CUSTODY PAGE --L- OF -L 

..,..,., ...... r·"/' 
O.pl, No.lMld SlOp: __ L_~_~ 

P,ojocllT ••• M.n.g.,~\' ,..-, L~~71.1L't1it.,::L!.lI!A 
p,njocl N.me; ·-:L::.I-;lt 1:~!:( ~1'.'.i...L. 

R.cord e.nl., Cod.: £...L/I':·O;", ___ '_·IL(:;./'o.'I_. 
logbllOk Re' No'. - Ic(·'-le:-L--_____ ~ 

Tech Ar .. r I' .' ',11 I) 

·I"""'/..I~ ~N'('£:I ~ ~ 
D •• "~'_ Room .- .-~~.g C fi 

.Ii a. 
1& 

AR/COC-LOjtQ9J~~. __ ~ 

Speclel In.tructlon./OC R'qulrement. 
71-1'-'> ('('C ~ IILL 

lib 

I TurnarCJUl1U lime lXJ Normal U Rush Required Report Dlte I90RI< .... I!ffil! I P:-~i.€.. .. V·,f.. e l C '#l ( . ..., Z (,..'1 
L. . I 

.Abf\OrmaI , .. " ~; ... Cidlllon' 01), ., . R. .~'".' ... ~!~~ .... 
.... , l- '.' , .... " I:.rt\t""l 

.i;.1I" , ·;f .. 

.. ;t"':":~~! :.,': ·,I:):t· 

(4~:1' . i . • ~~. 
·.Il;~t' 'F- . "I •• 

I't~ '.; ,.r.: 
Olli. Oal. ---------.-------------
Ofll, 01'" Time 

. ~- ~-~.~ ....... --.-~-
0'11.. 011. TIme ------- .-.~ _. --.,-- .-.. , .. -.-~ .. - .. 
Orll. Oil. TIme 

~~------------- ---_.--_. ---------_ ... ------_. 
Oa.. TImo 

0<11. Oa •• TIme 

BLUE-
.; 



- . I7'H 
1o'1o'*1o'**1o'1o'****1o'********************1o'******************1o'*1o'1o'1o'*1o'***1o'*1o'*****1o'~* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program C881 Laboratory] * 
* 9-01-95 2:32:03 PM * 

: Analyzed by: 'II L Reviewed by: ~ crl'( {&f. ~ : 
"--- * * * * * * *** * * * * * * *** **S;** * * * * ** * * * * ** * * * * * * * * * * * * *** * * * * * * * * ** * * ** * *** * *;!r * 

*********************~ */~'~~********************\iJ4~1o'*****~***~*1o'*1o'1o'* 
Customer WRIGHTSON/McLAUGHLIN (7585/SMO) 

025067-91 t71-f- ,R-OO,.., O~5S.oJ lO-p/;c..;t:; Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 

-Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

50074301 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR 

581.000 
8-28-95 
9-01-95 

LAB 0 1 

gram 
10:06:00 AM 

1: 55: 03 PM 

1800 seconds 
1801 seconds 

Comments: 
*1o'1o'****1o'1o'*1o'**1o'*1o'*1o'*1o'***1o'*****1o'**********************1o'1o'1o'1o'1o'***********1o'1o'1o'1o'* 

Nuclide Activity 2S Error MDA 
(pCi/graml 

.. - .. ... .. .. -.. .. - ------------- ---- .... -.... - .. -------------
U-238 Not Detected -.. _----- 2.47 
TH-234 Not Detected -------- 7.1SE-Ol 
U-234 Not Detected -------- 1. 08 
RA-226 1.16 1.84E-Ol 8.46E-Ol 
PB-214 6.92E-Ol 1.42E-Ol 1.08E-0l 
91-214 6.67E-of 1.39E-Ol 1.ISE-Ol 
FE-210 Not Detected ------_ .. 1. 75 

TH-232 5.67E-OI 2.S0E-Ol 3.3SE-0l 
RA-228 S.93E-01 2.47E-Ol 3.11E-01 
AC-228 7.2SE-0l 2.0SE-Ol 2.09E-Ol 
TH-228 _ 7~SSE-Or 2.07E-Ol 8.59E-Ol 
RA-224 Not Detected .. .. .. .. .. .. .. .. 1. 84 
FB-212 7.7SE-Ol 1.63E-Ol 7.47E-02 
BI-212 5.91E-Ol 3.87E-Ol 5.SGE-Ol 
TL-208 6.49E-Ol 1.63E-Ol loGIE-Ol 

U-235 Not Detected -------- 4.37E-Ol 
TH-23l Not Detected -------- 7.9SE·Ol 
PA-231 Not Detected -------- 2.93 
AC-227 Not Detected -------- 3.37 
TH-227 Not Detected -------- 6.80E-Ol 
RA-223 Not Detected .. .. .. .. .. .. .. .. 3.30E-Ol 
RN-;n9 Not Detected -------- 9.9SE-Ol 
PB- 211 Not Detected -------- 1. 30 
TL-207 Not Detected -------- 2.81E+Ol 

AM-241 Not Detected .-------- 3.04E-Ol 
PU-239 Not Detected -- ...... _--- 4.41E+02 
NF-237 Not Detected ------ .. - 3.21E-Ol 
PA-233 Not Detected -------- l.OSE-01 
TH-229 Not Detected -------- 4.13E-Ol 



li i---I 

(summary Report] - Sample ID: 50074301 t?H - GR· 00). 0-55..0 (CD"f},d) 

Nuclide Activi:-y 
(pCi/gram) 

2S Error MDA 

~ .. .. .. .. ---.. .. .. .. .. .. .. -.. .. .. - .. .. - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. -.. .. .. .. .. .. 
AG-llOm Not Detected -------- 6.71E-02 
AR-41 Not Detected -------- 2.48E+15 
BA-133 Not Detected -------- 1.20E-01 
BA-140 Not Detected .. -.. .. .. .. .. .. 2.64E-Ol 
CD-109 Not Detected -------- loU 
CD-llS Not Detected .. .. .. .. .. .. .. .. 4.67E-01 
CE-139 Not Detected ... .. .. .. .. .. .. .. 6.06E-02 
CE-141 Not Detected -------- 1.0BE-01 
CE-l44 Not Detected - .. ------ 3.98E-01 
CO-56 Not Detected -------- 7.32E-02 
CO-57 Not Detected -------- S.06E-02 
CO-58 Not Detected .. .. .. .. .. .. .. .. 6.77E-02 
CO-60 Not Detected -------- 7.UE-02 
CR-S1 Not Detected -------- 4.93E-01 
CS-134 Not Detected ----- ..... - 1. 02E- 01 
CS-137 4.81E-02 3.13E-02 4.55E-02 
CU-64 Not Detected .. .. .. .. .. .. .. .. 3.00E+03 
EU-152 Not Detected -------- 4.B4E-Ol 
EU-154 Not Detected - .. ------ 3.44E-01 
EU-15S Not Detected ------_ ... 2.11E-01 
FE-59 Not Detected -------- 1.47E-01 
GD-1S3 Not Detected -------- 1.70E-01 
HG-203 Not Detected -------- 6.40E-02 
I-131 Not Detected - .. ------ 7.62E-02 
IN-115m Not Detected -------- 6.69E+OS 
IR-l92 Not Detected .. .. .. .. .. .. .. .. S.17E-02 
K-40 1.65E+01 2.47 2.12E-Ol 
LA-l40 Not Detected -------- 3.8SE-01 
MN-54 Not Detected -------- 6.49E-02 
MN-56 Not Detected .. .. .. .. .. .. .. ... 3.41E+10 
MO-99 Not Detected - .. ------ 1.43 
NA-22 Not Detected .. .. .. .. .. .. .. .. 7.67E-02 
NA-24 Not Detected -------- 7.24 
t·iB - 95 Not Detected .. .. .. .. .. .. .. .. 6.97E-01 
ND-l47 Not Detected -------- 5.00E-01 
NI-57 Not Detected .. .. ... .. .. ... .. .. 6.34E-01 
BE-7 Not Detected -------- SA6E-Ol 
RU-I03 Not Detected -------- 5.97E-02 
RU-I06 Not Detected -------- S.61E-01 
SB-122 Not Detected . - ... - - ... - - 2.39E-01 
SB-124 Not Detected .... ------ 7.14E-02 
SB-125 Not Detected -- ... ... - ... ... ... 1. 7lE-0l 
SC-46 Not Detected -------- 1.00E-01 
SR-85 Not Detected -------- 7.44E-02 
TA-182 Not Detected .. ... .. - - -- ... 2.96E-01 
TA-183 Not Detected ... ... .. - ... .. ... ... 4.S4E-01 
TE-132 Not Detected ... ... - - .. - ... - 1.28E-01 
TL-201 Not Detected ... ------- 4.55E-01 
V-48 Not Detected ... - ... ... ... ... - - 7.24E-02 
XE-133 Not Detected ... ... ... ... - - ... - 7.21E-01 
Y-88 Not Detected -------~ 4.81E-02 
ZN-65 Not Detected --- ... ---- 1. 88E- 01 
ZR-95 Not: Detected -------- 1.14E-01 



* * : ~ * * ,*',* '* '* * '* '* * '* '* '* '* '* '* '* '* '* "" "" "" '* '* "" "" "" "" "" "" '* * '* '* '* '* * * '* '* '* '* '* '* '* '* '* '* '* '* * ~'* * '* * '* '* * t L }:i "" "" * 
"" Sandia National .Laboratories '* 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] "" 
'* 9-01-95 3:10:25 PM '* 
*'**'*'*'*'*'*'*'***""**********'*'*'*'*'*'**'*'**'*'******'*****'*'**'*'*'**'*****'*'**""***'*'**'*'**~** 

'* Analyzed by: s if(<" Reviewed by: .?lU!Jv7 &f/~14 C" * '* ~~ '* 
*'*****************. ** ***r*****,**,**,**********,***~*V~******44*~****** 

Customer v WRIGHTSON/McLAUGHLIN (7585/SMO) 
CUstomer Sample ID 025068 -.01 I?H. Gg. Ol{)" o-SS- 01 C ().p};~J. 
Lab Sample ID 50074302 

Sample Description 
Sample Type 
Sample Geometry 

·Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

573.000 
8-28-95 
9-01-95 

LABOl 

gram 
10:21:00 AM 
2:37:51 PM 

1,800 seconds 
1801 seconds 

Comments: 
**************************************************************'*'*'********* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

.. ~ -- -- .. .. .. - ------------- --- - - .. .. - .. ... .. -------------
U-238 Not Detected -------- 2.52 
TH-234 Not Detected -------- 6.nE-01 
U-234 Not Detected -------- 9.99E-01 
RA-226 1.24 8.46E-01 1.29 
PB-214 S.S7E-Ol 1.39E-01 9.01E-02 
BI-214 6 .. 17E- or' 1.29E-01 1.05E-Ol 
PB-210 S'. 01E- 01 4.61E-01 1. S5E-01 

TH-232 7.82E-01 2.67E-01 3.14E-01 
RA-228 S.5SE-01 2.60E-Ol 3.49E-01 
AC-228 8.83E-01 2.23E-01 2.01E-01 
TR-228 1.00 4.36E-01 7.61E-01 
RA-224 Not Detected - .. .. .. --- .. 2.03 
PE-212 8.nE-01 1.79E-01 8.13£-02 
BI-212 7.10E-01 4.82E-01 7.11E-01 
TL-208 6.91E-01 1.79E-01 1.88E-01 

U-235 Not Detected .. ------- 4.76E-01 
TH-231 Not Detected -------- 8.61E-01 
PA-231 Not Detected .. .. .. .. - .. .. .. 2.98 
AC-227 Not Detected .------- 3.49 
TH-227 Not Detected -------- 7.36E-01 
RA-223 Not Detected -------- 3.54E-01 
RN-219 Not Detected ... .. .. .. ... .. .. .. 1.01 
PB-211 Not Detected ... ... .. .. ... .. .. .. 1.40 
TL-207 Not Detected .. ------- 2.88E+01 

AM-241 Not Detected ... .. .. .. - .. .. .. 3.14E-01 
PU-239 Not DeCected -------- 5.06£+02 
NP-237 Not Detected .. - .............. 3.17E-Ol 
PA-233 Not Detected .. .. .. - .. .. .. .. 1.20E-Ol 
TH-229 Not Detected .. .. .. .. .. ... ... .. 4.23E-01 



- I?-H 

[Summary Report] - Sample ID: 50074302 l7 H· G~. 0/0-0-55-01 Ci).pJd~ 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

.--------- ------- ... ----- .. ... - .. ... .. .. .. .. ... .. -------------
AG-llOrn Not Detected -------- 7.65E-02 
AR-41 Not Detected -------- 3.llE+1S 
BA-l33 Not Detected ... .. ... .. ... ... ... ... 1.34E-Ol 
BA-140 Not Detected ... ------- 2.40E-Ol 
CD-109 Not Detected -------- 1.10 
CD-115 Not Detected -------- 4.68E-Ol 
CE-139 Not Detected -------- 6.21E-02 
CE-141 Not Detected ------ ... - 1.l7E- 01 
CE-144 Not Detected .. .. ... .. ... ... ... .. 4.27E-01 
CO-56 Not Detected ------ .. - 7.34E-02 
CO-57 Not Detected ... ... ... ... ... .. .. ... 5.38E-02 
CO-58 Not Detected ... ------- 7.02E-02 
CO-60 Not Detected --- ... __ .. - 7.42E-02 
CR-51 Not Detected ------ .. - 5.37E-Ol 
CS-134 Not Detected -------- 9.97E-02 
CS-137 5.S4E-02 3.6SE-02 S.38E-02 
C"J- 64 Not Detected -------- 3.70E+03 
EU-152 Not Detected ... ----- .. - S.2SE-Ol 
EU-154 Not Detected ------ .. - 3.64E-Ol 
EU-1SS Not Detected ------ ... - 2.l7E-Ol 
FE-S9 Not Detected -------- 1.44E-Ol 
GD-1S3 Not Detected -----_ ..... 1. 84E-Ol 
HG-203 Not Detected ------ ... - 6.70E-02 
I-13l Not Detected .. .. ... .. .. ... ... .. S.55E-02 
IN-115m Not Detected .. ----_ ... - 7.16E+OS 
IR-192 Not Detected ------ .. - S.99E-02 
K-40 1. 73E+Ol 2.60 6.8SE-01 
L.r..-140 Not Detected ... ------- 4.0SE-Ol 
MN-S4 Not Detected ... ------- 7.13E-02 
MN-56 Not ~etected -------- 3.813+10 
MO-99 Not Detected ... ----- .. - 1.42 
NA-22 Not Detected ------ .. - 8.60E-02 
NA-24 Not Detected .. .. .. .. .. .. ... .. 6.7S 
NB-95 Not Detected -------- 7.62E-01 
ND-147 Not Detected .. ----- ... - 4.94E-01 
NI-S7 Not Detected ... .. ... .. ... .. ... ... 6.S3E-Ol 
BE-7 Not Detected .. ... .. .. .. .. ... .. S.44E-Ol 
RU-103 Not Detected ........... __ .. - 6.16E-02 
RU-106 Not Detected ... - .. _-- ... - S.SSE-Ol 
SB-122 Not Detected ... - ... ----- 2.69E-Ol 
SB-124 Not Detected .. '-'.- 7.l9E-02 .. ... ... ... ... ... .. .. 
SB-125 Not Detected .. .. ... .. ... .. .. .. lonE-Ol 
SC-46 Not Detected -------- 1.10E-Ol 
SR-SS Not Detected .. .. - .. .. .. .. - 7.82E-02 
TA-182 Not Detected -------- 3.21E-Ol 
TA-183 Not Detected -------- 4.72E-Ol 
TE-i32 Not Detected ---- ... _-- 1. 38E-Ol 
TL-20l Not Detected .. .. ... .. ... .. .. .. 4.73E-Ol 
V-4B Not Detected -------- 8.67E-02 
XE-133 Not Detected -------~ 7.88E-Ol 
Y-88 Not Detected .. .. .. .. ... .. .. .. S.19E-02 
ZN-65 Not Detected .. .. .. .. .. .. .. - 2.0SE-Ol 
ZR-9S Not Detected .. .. .. .. .. .. .. .. 1.26E-Ol 



· . !~-w 
****************************************************************~~*~*~*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-01-95 3 :47:36 PM * 
**********************************************************************~** 

: Analyzed by: 2k., 'f /s Iv'S, Reviewed by: flNIIA q (' 10, \ : 
*******************_!_~***************************~*****~J~~********* 

Customer WRIGHTSON/McLAUGHLIN (7585/SMO) 
Customer Sample ID 025069-.01 J7J-f-GR -015"- O' SS-ol' 
Lab Sample ID 50074303 

Sample Description 
Sample Type 
Sample Geometry 

.. Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

641.000 
8-28-95 
9 -n-95 

LAB 0 1 

gram 
10:50:00 AM 

3:15:05 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- .. .. .. .. .. .. .. .. .. ... .. - .. .. .. .. -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. -
U-238 Not Detected -------- 2.37 
TH-234 Not Detected -------- 8.20E-01 
U-234 Not Detected .. .. .. .. .. .. .. .. 9.90E-01 
RA-226 1.30 7.84E-Ol l.lB 
P3-2:4 8.42E-01 1. 73E-01 l.49E-01 
BI-214 . 6.01E-01 1.28E-01 1.11E-01 
PB-210 Not Eletected ... ------- 1.58 

TH-232 7.58E-Ol 2.84E-Ol 3.63E-01 
RA-22B 6.59E-OJ. 2.S2E-Ol 2.0BE-01 
AC-228 7.94E-01 2.0lE-01 l.BlE-01 
TH-228 7.79E-01 4.0GE-01 9.1BE-01 
RA-224 7.53E-01 4.32E-01 6.3BE-01 
PB-212 B.14E-01 1.79E-01 6.99E-02 
BI-212 Not Detected ... ------- 9.43E-Ol 
TL-20B 6. 91E- 01 1. 71E- 01 1. 74E-01 

U-235 Not Detected ... --- .. --- 4.30E-Ol 
TH-231 Not Detected ---- .... _- 7.90E-01 
PA-231 Not Detected ... ------- 2.B2 
AC-227 Not Detected -------- 3.1B 
TH-227 Not Detected -------- 6.6SE-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. 3.23E-Ol 
RN-1!l9 Not Detected -------- 1. OOE+Ol 
PB-211 Not Detected -------- 1. 34 
TL-207 Not Detected -------- 2.66E+01 

AM-241 Not Detected -------- 2.90E-01 
PU-239 Not Detected - - - - ... ... .. - 4.44E+02 
NP-237 Not Detected -------- 3.05E-01 
PA-233 Not Detected ... - ... ... - - - ... 1. 09E- 01 
TH-229 ~ot Detected -------- 4.16E·01 



)/1 ~ 
l r' . 

" 

[summary Report] - Sample ID: 50074303 t7H- G~-a~-- c-ss·o / 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

.--------- ... ... ~ .. - ... ... ... - ... ... ... ... ... ... -... ... .. ... ... ... ... .. -------------
AG-110m Not Detected -------- 6.86E-02 
AR-41 Not Detected -------- 2.70E+15 
BA-133 Not Detected -------- 1. 21E- 01 
BA-HO Not Detected -------- 2.64E-01 
CD-109 Not Detected -------- LOS 
CD-1l5 Not Detected -------- 4.58E-01 
CE-139 Not Detected -------- 5.71E-02 
CE-141 Not Detected -------- 1.01£-01 
CE-144 Not Detected -------- 4.08E-01 
CO-56 Not Detected .. ... ... .. ... .. ... .. 7.02E-02 
CO-57 Not Detected -------- 4.84E-02 
CO-58 Not Detected -------- 5.89E-02 
CO-60 Not Detected .. .. .. .. .. ... ... .. 7.29E-02 
CR-51 Not Detected -------- 4.7lE-0l 
CS-134 Not Detected -------- 9.54E-02 
CS-137 3.79E-02 3.98E-02 6.32E-02 
CO-64 Not Detected -------- 3.28E+03 
EU-152 Not Detected --- .. ---- 4.7BE-01 
EU-154 Not Detected -------- 3.06E-01 
EU-155 Not Detected -------- 2.06E-01 
FE-59 Not Detected -------- 1.19E- 01 
GD-153 Not Detected -------- 1.73£-01 
HG-203 Not Detected -------- 6.27E-02 
I-131 Not Detected -------- 7.34E-02 
IN-115m Not Detected ... .. .. .. ... ... ... .. 7.14E+05 
IR-192 Not Detected .. .. .. .. ... .. ... .. 5.19E-02 
K-40 1.52E+01 2.31 7.11E-01 
LA-140 Not Detected -------- 3.66E-01 
MN-54 Not Detected ,- ------ ... - 6.98E-02 
MN-56 Not Detected .. .. .. .. ... .. .. .. 3.84E+10 
MO-99 Not Detected -------- 1.36 
NA-22 Not Detected -------- 7.80E-02 
NA-24 Not Detected .. .. .. .. ... ... ... ... 6.38 
NB-95 Not Detected -------- 6.85£-01 
ND-147 Not Detected -------- 5.12E-01 
NI-57 Not Detected -------- 5.54E-01 
BE-T Not Detected -- ... - ... --- 4.93E-01 
RU-103 Not Detected -- ... ----- 5.39E-02 
RU-106 Not Detected ---- .. - ...... 5.61£-01 
5B-122 Net Detected ... _------ 2.39E-Ol 
SB-124 Not Detected -------- 6.97E-02 
SB-125 Not Detected - ... ------ 1. 53E-01 
5C-46 Not Detected -------- 9.44E-02 
SR-B5 Not Detected -------- 7.0BE-02 
TA-182 Not Detected -------- 2.78E-01 
TA-183 Not Detected -------- 4.35E-01 
TE-132 Not Detected -------- 1.2GE-01 
TL-201 Not Detected -------- 4.40E-01 
V-48 Not Detected -------- 6.96E-02 
XE-133 Not Detected _ ... _-_ ... _- 7.15E-01 
y-aa Not Detected .. - -- - ... - ... 4.06E-02 
ZN-65 Not Detected -------- 1.75E-01 
ZR-95 Not Detected .. ------- 1.07E-01 



. - . r'1 IJ 
******************************************************************1**~*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-01-95 4:25:02 PM * 
**********************************************************************-** 

: Analyzed by: t 'I~ /1( -s Reviewed by: P1iJ'1J1;1 q! 5 Ii?(;- : 
*********************; **~**********************~~~~~*************** 
CUstomer : IGHTSON/McLAUGHLIN (7585/SMO) I 

CUstomer Sample ID 025070:,,01 j" H GR 20 O-~-Ol €Prl.'~' 
Lab Sample ID 50074304 I - - 0 -

Sample Description 
Sample Type 
Sample Geometry 

--Sample Quantity 
Samole Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

640.000 
8-28-95 
9-01-95 

LAB 0 1 

gram 
11:00:00 AM 

3:52:19 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

28 Error MDA 

... - - ... ... ... ... ... ... ... ------------- .. ... .. .. .. ... .. - ... ... .. ... .. -.. .. -.. .. .. -.. ... .. 
U-238 Not Detected .. .. - ... .. .. - .. 2.41 
TH-234 Not Detected -------- 8.32E-01 

- U-234 Not Detected -------- 9.91E-01 
RA-226 1.69 1.07 1. 63 
PB-214 7.27E-01 1. 54E-01 1.38E-01 
B1-214 6.oO£-oi 1.29E-01 1.18E-01 
PB-210 Not Detected _ .. ------ 1.59 

TH-232 5.60E-01 2.26E-01 2.92E-01 
RA-22S 7.15E-01 2.46E-01 2.80E-01 
AC-22B 7.38E·01 2.04E-01 2 .1CiE- 01 
TH-228 8.18E-01 4.45E-01 9.73E-01 

. RA-224 Not Detected -------- 1.82 
PB-212 7.55E-01 1. 71E- 01 7.35E-02 
BI-212 6.52E-01 3.52E-01 4.75E-01 
TL-20S 6.37E-01 1. 55E- 01 1.48E-01 

U-235 Not Detected -------- 4.30E-01 
TH-231 Not Detected -------- 7.71E-01 
PA-231 Not Detected -------- 2.78 
AC·227 Not Detected -------- 3.23 
TH-227 Not Detected .................. 6.45E-01 
RA-223 Not Detected -------- 3.17E-01 
RN-1219 Not Detected -------- 9.33E-01 
PB-211 Not Detected -------- 1.23 
TL-207 Not Detected -------- 2.59E+01 

AM-241 Not Detected -------- 2.93E-01 
PU-239 Not Detected -------- 4.51£+02 
NP-237 Not Detected -------- 3.02E·Ql 
PA-233 Not Detected - - - - - - - - 1.12E-01 
TH-229 Not Detected -------- 3.96E-01 



1../ -rT 
(summary Report] - Sample ID: S0074304 '7 H -GR -oW .. 0 -SS-ol {(J.,; tc:c,-h: ") 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ----------.-- -- .. ... ... ... ----- -------------
AG-110m Not Detected -------- 6.71E-02 
AR-41 Not Detected -------. 3.30E+1S 
BA-133 Not Detected -------- 1. 16E-0l 
BA-140 Not Detected -------- 2.48E-01 
CD-109 Not Detected -------- 1.04 
CD-11S Not Detected -------- 4.2BE-01 
CE-139 Not Detected -------- S.SSE-02 
CE-141 Not Detected -------. 1. 08E- 01 
CE-144 Not Detected -------. 3.99E-01 
CO-56 Not Detected - ---... -- - 6.92E-02 
CO-57 Not Detected -------- 4.S1E-02 
CO-58 Not Detected -------- 6.17E-02 
CO-60 Not Detected -------- 6.06E-02 
CR-S1 Not Detected -------- 4.S6E-01 
CS-134 Not Detected -------- 9.43E-02 
CS-137 4.76E-02 3.39E-02 5.09E-02 
CU-64 Not Detected -------- 3.15E+03 
EU-152 Not Detected -------- 4.65E-01 
EU-154 Not Detected -------- 3.2BE-01 
EU-1SS Not Detected -------- 2.02E-01 
FE-59 Not Detected -------- 1.42E-01 
GD-1S3 Not Detected -------- 1. 6BE-01 
HG-203 Not Detected ... ... --- --- S.67E-02 
1-131 Not Detected -------- 7.59E-02 
IN-115m Not Detected -------- 7.11E+OS 
IR-192 Not Detected -------- S.39E-02 
K-40 1.74E+Ol 2.SS 6.27E-Ol 
LA-l40 Not Detected -------- 3.39E-01 
MN-S4 Not Detected -------- 6.43E-02 
MN-S6 Not Detected -------- 4.2BE+10 
MO-99 Not Detected -------- 1.36 
NA-22 Not Detected -------- 8.44E-02 
NA-24 Not Detected -------- 6.S2 
NB-9S Not Detected -------- 6.66E-01 
NO-l47 Not Detected -------- 4.66E-Ol 
NI-57 Not Detected -------- 6.8SE-01 
BE-? Not Detected - .. --- ... -- S.20E-Ol 
RU-I03 Not Detected -------- S.SSE-02 
RU-I06 Not Detected ... .. ... .. .. - ... - S.19E-Ol 
SB-122 Not Detected ---_ ...... _ ... 2.37E-01 
SB-124 Not Detected -------- 6.79E-02 
SB-12S Not Detected -------- 1.S9E-Ol 
SC-46 Not Detected -------- 9.S6E-02 
SR-85 Not Detected -------- 7.41E-02 
TA-1S2 Not Detected -- - --.. -- 2.76E-01 
TA-1S3 Not Detected -------- 4.41E-Ol 
TE-l:32 Not Detected -------- 1. 27E-01 
TL-201 Not Detected -------- 4.30E-Ol 
V-48 Not Detected -------- ?70E-02 
XE-133 Not Detected -------- 7.0SE-Ol 
Y-S8 Not Detected -------- 5.1SE-02 
ZN-65 Not Detected ------ ... - 1.S7E-Ol 
ZR-9S Not Detected -- - -- .. ... - 1. 09E- 01 



. - ~ . 17H· 
******************************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 9-01-95 6:13:01 PM * 
=****************1=*****%***************************************l*******~*: 

* Analyzed by: /?(' Reviewed by: ~ ., 15 1)" * 
******************* * ** ~~***********************~~~~~**************** . . . . .. ' 

Customer WRIGHTSON/McLAUGHLIN (7585/SMO) 
Customer Sample ID 025701-.01 
Lab Sample ID 50074305 

Sample Description 
Sample Type 
Sample Geometry 

-·Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI WATER SAMPLE 
Liquid 
lWMAR 

500.000 
8-28-95 
9-01-95 

LAB 0 1 

mL 
11:15:00 AM 

4:30:18 PM 

6000 seconds 
6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 28 Error MDA 
(pCi/mLl -- ... ... ... ... ... ... ... ... - ... ... "" ... ... "" ... ... "" ... ... ... ... ... ... ... ... ... ... ... ... ... ... ---~------ ... --

U-238 Not Detected -------- 5.98E-Ol 
TH-234 Not Detected ... ... .. ... ... ... ... - 2.72E-01 
U-234 Not Detected -------- 3.40E-Ol 
RA-226 Not Detected -------- 4.UE-Ol 
PB-214 Not Detected -------- 4.79E-02 
BI-214 Not Detectea -------- S.07E-02 
PB-210 Not Detected -------- S.54E-Ol 

TH-232 Not Detected -------- 1.27E-01 
RA-228 Not Detected -------- 1.20E-Ol 
AC-228 Not Detected -------- S.19E-02 
TH-22B Not Detected -------- 4.82E-01 
RA-224 Not Detected -------- 4.19E-01 
~B-212 Not Detected -------- 3.57E-02 
BI-212 Not Detected -------- 2.76E-01 
TL-20S Not Detected -------- 6.16E-02 

U-23S Not Detected -------- 1.54E-01 
TH-231 Not Detected -------- 1.8SE-01 
PA-231 Not Detected -------- 9.21E-01 
AC-227 Not Detected -------- 1.12 
TH-227 Not Detected -------- 1. 33E-Ol 
RA-223 Not Detected --- ... ---- 7.67E-02 
RN-2'19 Not Detected -------- 3.13E-0l 
PB-211 Not Detected --- .. _--- 4.04E-Ol 
TL-207 Not Detected ...... -.---- 8.86 

AM-241 Not Detected --- ... ---- 6.llE-02 
PU-239 Not Detected .. -- ...... --- 1. SOE+02 
NP-237 Not Detected -------- 1.1SE-01. 
PA-233 Not Detected -------- 3.77E-02 
TH-229 Not Detected -------- 1.29E-Ol 



- -,- - \'t~ 
[SUltIIl\ary Report] - ~ample ID: 50074305 

. -

Nuclide _, Activity - 2S Error MDA 
-(pCi/mL)--

---------- ------------- ---------- .. -------------
AG-110m Not Detected -------- 2.07E-02 
AR-41 Not Detected --_ ... ---- 1.41E+1S 
BA-133 Not Detected -------- 2.78E-02 
BA-l40 Not Detected -- .. ----- 8.74E-02 
CD-109 Not Detected -------- 4.09E-Ol 
CD-lls Not Detected -------- 1.26E-Ol 
CE-139 Not Detected -------- 1.99E-02 
CE-141 Not Detected -------- 3.70E-02 
CE-144 Not Detected -------- 1.41E-0l 
CO-56 Not Detected -------- 2.81E-02 
CO-57 Not Detected -------- 1. 73E- 02 
CO-58 Not Detected -------- 2.1SE-02 
CO-60 Not Detected -------- 2.32E-02 
CR-51 Not Detected -------- 1.64E-Ol 
CS-134 Not Detected -------- 2.60E-02 
CS-137 Not Detected -------- 2.21E-02 
CU-64 Not Detected ----- ... _- 1.1BE+03 
EU-ls2 Not Detected -------- 1.85E-Ol 
EU-1s4 Not Detected ------_ .. 9.31E-02 
EU-1s5 Not Detected ------ .. - 6.75E-02 
FE-59 Not Detected -------- 3.91E-02 
GD-153 Not Detected -------- 4.78E-02 
HG-203 Not Detected -------- 1.98E-02 
1-131 Not Detected -- ... --- .. - 2.79E-02 
IN-115m Not Detected -------- 2.39E+05 
IR-192 Not Detected -------- 1.84E-02 
K-40 Not Detected -------- 2.23E-Ol 
LA-140 Not Detected -------- 1. 33E-Ol 
MN-54 Not Detected - -------- 2.26E-02 
MN-56 Not Detected -------- 2.23E+l0 
MO-99 Not Detected -------- 4.38E-01 
NA-22 Not Detected -------- 2.22E-02 
NA-24 Not Detected -------- 2.63 
NB-95 Not Detected ... ... ... ... ... ... ... ... 1. 39E::Ol 
ND-147 Not Detected -------- 1. 61E-01 
NI-57 Not Detected ... .. ... ... ... ... ... ... 2.24E-Ol 
BE-7 Not Detected ------ ... - 1. 70E- 01 
RU-103 Not Detected -------- 2.05E-02 
RU-106 Not Detected -------- 1.94E-01 
SB-122 Not Detected -------- 8.78E-02 
SB-124 Not Detected -------- 2.46E-02 
SB-125 Not Detected -------- 5.24E-02 
SC-46 Not Detected ------.- 2.21E-02 
SR-Ss Not Detected -.------ 2.83E-02 
TA-182 Not Detected .. ------ 6.74E-02 
TA-1B3 Not Detected - .. ------ 1.24E-01 
TE-132 Not Detected -------- 4.03E-02 
TL-201 Not Detected -------- 9.43E-02 
V-48 Not Detected - .. .. - .. .. -.. 2.71E-02 
XE-133 Not Detected -------- 1.52E-01 
Y-88 Not Detected -------- 2 Al.E- 02 
ZN-6s Not Detected - -- .. .. .. -- 4.32E-02 
ZR-95 Not Detected -------- 3.60E-02 

--



. • . - 1~~ 

~****~*********************************************************~'J*~***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (Bal Laboratory] * 
* 9-0~-95 8:0~:5~ PM * 
******************~**************************************************.** 

: Anal;Zed by: . r.{ /~S Reviewed by: ~~N1 0,,/< hS- : 
******************** *j;IJ*********************lJV!~~***{************* 

~~~~~;~ Sample ID : ~~~~~g~/MCLAUGHLIN (7585/SMO) t711-G~ #OZ.o- EJ3-o1 
Lab Sample ID 50074306 €~bi' II fit ~J""F-

. c1;) Sample Descript~on MARINELLI WATER SAMPLE 
Sample Type Liquid 
Sample Geometry 1WMAR 

.. Sample Quantity 500.000 
Sample Date/Time 8-28-95 
Acquire Start Date 9-01-95 
Detector Name LAB 0 1 

mL 
11:15:00 AM 

6:19:06 PM 

Elapsed Live Time 6000 seconds 
Elapsed Real Time 6002 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/mL) 

------- ... -- ------------- .. - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... - ... ... ... ... 

U-238 Not Detected ... ... ... ... ... ... ... - S.97E-01 
TH-234 Not Detected ... ... ... ... ... ... ... ... 2.62E-01 
U-234 Not Detected -------- 3.26E-01 
RA-226 Not Detected -------- 4.48E-01 
PB-214 Not Detected -------- 4.54E-02 
BI-214 Not Detected ... ... ... ... ... ... ... ... 4.92E-02 
PB-22.0 Not Detected -------- S.lOE-Ol 

TH-232 Not Detected ... ... ... ... ... ... ... ... 1.36E-01 
RA-228 Not Detected -------- 1.21E-01 
AC-228 Not Detected ... ... ... ... ... ... ... ... 8.19E-02 
TH-228 Not Detected -------- 4.62E-01 
RA-224 Not Detected -------- 4.41E-Ol 
PB-212 Not Detected ... ... ... .. ... ... ... ... 3.54E-02 
BI-212 Not Detected -------- 3.l1E-Ol 
TL-208 Not Detected -------- 5.85E-02 

U-235 Not Detected -------- 1. 52E-Ol 
TH-231 Not Detected -------- 1. 87E- 01 
PA-231 Not Detected - - .. --- - - 9.71E-Ol 
AC-227 Not Detected -------- 1.11 
TH-227 Not Detected ------ .. - 1. 33E-01 
RA-223 Not Detected .. -.. .. .. .. .. - 7.69E-02 
RN-2il9 Not Detected -------- 3.23E-Ol 
PB-211 Not Detected -------- 4.30E-Ol 
TL-207 Not Detected .. .. .. .. .. .. .. - 9.43 

AM-241 Not Detected -------- 8.15E-02 
PU-239 Not Detected ------ .. - 1.47E+02 
NP-237 Not Detected -------- 1.18E-Ol 
PA-233 Not Detected -------- 3.91E-02 
TH-229 Not Detected .. .. .. .. .. .. .. - 1.29E-Ol 



(1- rt 
{Summary Report] - Sample ID: 50074306 

Nuclide Activity 2S Error MDA 
. (pCi/mL) 

... ... ... ... ... .. .. ... ... .. ... .. .. ... ... ... .. .. ... -.. .. - ----------- -------------
AG-llOm Not Detected -------- 2.01E-02 
AR-41 Not Detected -------- 2.81E+15 
BA-133 Not Detected -------- 2.62E-02 
BA-140 Not Detected -------- 8.90E-02 
CD-109 Not Detected. -------- 4.07E-01 
CD-115 Not Detected ----- .. -- 1.34E-01 
CE-139 Not Detected -------- 1. 84E-02 
CE-l41 Not Detected -------- 3.67E-02 
CE-144 Not Detected -------- 1.37E-01 
CO-56 Not Detected -------- 2.82E-02 
CO-57 Not Detected -------- 1. 72E-02 
CO-58 Not Detected -------- 1.99E-02 
CO-60 Not Detected -------- 2.44E-02 
CR-51 Not Detected -------- 1. 7lE- 01 
CS-134 Not Detected -------- 2.38E-02 
CS-137 Not Detected -------- 2.26E-02 
CU-64 Not Detected -------- 1.31E+03 
EU-152 Not Detected ... ------- 1.81E-01 
EU-154 Not Detected -------- 9.12£-02 
EU-155 Not Detected -------- 6.83E-02 
FE-59 Not Detected .. ------- 4.25£-02 
GD-is3 Not Detected -------- 4.73E-02 
HG-203 Not Detected -------- 2.02E-02 
1-131 Not Detected -------- 2.62E-02 
IN-115m Not Detected ----- ... -- 3.30E+05 
IR-192 Not Detected -------- 1.95E-02 
K-40 Not Detected -------- 2.59E-01 
LA-140 Not Detected. ------- .. 1.50E-01 
MN-S4 Not Detected -------- 2.09E-02 
MN-56 . Not Detected .-------- 3.64E+10 
MO-99 Not Decected _ ..... _---- 4.90E-01 
NA-22 Not Decected -------- 2.17E-02 
NA-24 Not Detected -------- 2.58 
N3-95 Not Detected -------- 1. 42£- 01 
ND-147 Not Detected -------- 1. 68E-01 
NI-57 Not Detected -------- 2.06E-01 
:aE-7 Not Detected -------- 1. 68E-01 
RU-103 Not Detected -------- 1. 92E-02 
RU-106 Not Detected -----._- 1. 89E-01 
SB-122 Not Detected ----_ ... _. 9.64E-02 
SB-124 Not Detected -------- 2.36E-02 
SB-125 Not Detecced ----- ... _- 5.61.E-02 
SC-46 Not Detected -------- 2.s1.E-02 
SR-85 Not Detected -------- 2.82E-02 
TA-182 Not Detected -------- 7.14E-02 
TA-183 Not Detected -------- 1.26E-01 
TE -1'32 Not Detected -------- 4.18E-02 
TL-201 Not Detected -------- 9.88E-02 
V-48 Not Detecced ------ ... - 2.31E-02 
XE-133 Not Detected ------ .... - 1.58E-01 
Y-88 Not Detected -------- 2.71E-02 
ZN-65 Not Detected -------- 4.70E-02 
ZR-95 Not Detected -------- 3.42E-02 
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****************************************************** ***~******(~j:L**** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-28-95 5:09:52 PM * 
....... ) * * * * * * * * * * *~* * * * * * * *** * * * * * ******** **** * * * * * * * * *~* ** ** * * * * * * ** * * * * * * * * .... : 

. Analyzed by: J: l' f j Reviewed by: v .I ) f $" ,--- * 
***************** ******~*~********************** *****i~~*********** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-001-0-SS-01 ~ 
50072901 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

598.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:09:00 AM 

4:37:30 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuc':"ide Activity 28 Error MDA 
(pCi/gram) 

- ~ - - ... - - - - - - -- -- -- .. - .. - - ... ----------- ... .. ... .. .. ... ... ... ... ... ... ... ... 

U-233 Not Detected -------- 5.95 
TH-23~ Not Detected -------- - - c:. J..:: ... 
D-23'; Not Detected --- ....... _- 2.3S~-Ol 
?_~ ... 2. 2.s 2.30 1.15 ' .--- ~ 

;3-:':4 7.49E-01 1.55E-01 .. "'?::. -::: ......... -I 
_____ v_ 

... - ,.. .. ,.. 
.::: ~ "'.::..:..-"-! 6.3:E-01 1. 33E- 01 :.::=>01 
?B-::C Not Dstected -------- -- . , -

TH-232 7.85E-01 2.70E-01 3.2:'=:-01 
RA-228 9.26E-01 3.27E-01 - ~=:'7:_I-:' 

.:.. .... -- . -
.~C- 228 No': Detecced -------- 4.22~-C.l 
TH-228 Not Detected ----- ... -- 1- i3 
RA·224 8.73E-01 4.81E-Ol 7.23:::-01 
?B·212 7.78E-01 1. 67E- 01 :) --~ 02 '-" . ';"'.- ..:. ... 

BI·212 7_11£-01 4.62E-01 6.63:2-01 
TL-208 7.43E-01 1. 78E- 0: 1 '7~ 0-- • -::. .=.... ~ 

U-235 Not Detected -------- 4.593-01 
TH"·231 Not Detected - - - - - - - - - - .., 
PA·23: Not Det:.ected -------- .., --..:.. ~ '.:; 'J 

AC-227 Not Detected -.---.-- - -~ -'.-'. 
TH-227 Not Detected -.-- .. -- 7.20E-01 
:01.·223 Not Jetected - -- - - - - - ~.643-01 
RN· ;h.9 Not Decected -.------ 9.083-02 
PB-2:l Not uetected -.------ 1.2.5 
TL-207 Not Detected -.------ 2.62E ... 01 

_~-241 Not Detected - - - - - - - - 1. 05 
?U·:39 Not Detected -.------ 5.32E+02 
N?-237 Not Detected - - - - - - - - 7.003-01 
?A-:33 Not Detected -.-.-.-- ::'.:73-01 
TH-229 Not Detected -----.-- 5.49E-01 



f7 H 
[Summary Report] - Sample ID: 50072901 

Nuclide Activity 28 Error MDA 

.~----------
(pCi/gram) 

.. ... .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. ... ... .. .. .. .. ... .. ... .. .. .. .. .. ... .. .. .. 
AG-II0m Not Detected ------- .. 6.73E-02 
AR-41 Not Detected -------- 9.97E-OI 
BA-133 Not Detected .. .. ... .. .. .. .. .. 1.21E-OI 
BA-140 Not Detected .. .. .. .. .. .. .. .. 1.93E-OI 
CD-I09 Not Detected. .. .. .. -.. .. .. ... 2.37 
CD-1l5 Not Detected .. .. ... ... .. .. .. ... 1.39E-Ol 
CE-139 Not Detected -------- 5.73E-02 
CE-141 Not Detected -------- 1.03E-01 
CE-144 Not Detected -------- 4.71E-01 
CO-56 Not Detected -------- 7.1BE-02 
CO-57 Not Detected -------- 6.33E-02 
CO-58 Not Detected -------- 5.8BE-02 
CO-60 Not Detected -------- 7.79E-02 
CR-51 Not Detected -------- 4.16E-01 
CS-134 Not Detected -------- 1.02E-01 
CS-137 Not Detected -------- 7.71E-02 
CU-64 Not Detected -- .. ----- 1. 84E+01 
EU-152 Not Detected -------- 5.07E-Ol 
EU-154 Not Detected -------- 3.63E-01 
EU-155 Not Detected -- ... ----- 2.67E-01 
FE-59 Not Detected .. .. .. .. .. ... .. .. 1.41E-Ol 
GD-153 Not Detected .. .. .. .. .. .. .. ... 2.llE-Ol 
HG-203 Not Detected ------- .. S.61E-02 
1-131 Not Detected -------- S.29E-02 
1N-U.5m Not Detected .. .. ... .. ... .. .. .. 3.65:8-01 
IR-l92 Not Detected .. .. ... .. ... .. .. ... 5.20E-02 
K-40 1.55E+Ol 2.38 3.61:2-81 
LA-14 0 Not Detected -- .. ----- 3.18£-02 
~1N- 54 Not Detected -------- 6.69E-02 
MN-56 ~0t Det~ct~d -------- ';.41E-Q: 
MO-99 Not Detect~d -------- 5.15E-0: 
NA-22 Not Detected .. ... .. ... .. .. ... .. 7.69£-02 
NA-24 Not D~tected -------- 8.05E-02 
NB-95 Not Detected .. .. .. .. .. .. ... .. 3.50E-01 
ND-147 Not Detected .. .. .. ... .. .. ... .. .3.65E-01 
NI-57 Not Detected .. ... .. .. .. .. ... .. 1.10E-01 
BE-7 Not Detected -------- 4.82E-01 
RU-I03 Not Detected .. .. .. .. ... ... ... - 5.392-02 
RU-I06 Not Detected -------- 5.52£-01 
SB-122 Not Detected -------- 3.85E-02 
SB-124 Not Detected -------- 6.26E-02 
SB-125 Not Detected -------- 1. 61E- 01 
SC-46 Not Detected -------- 1.07E-01 
SR-85 Not Detected .. - - - - - - .. 7.49E-02 
TA-182 Not Detected -------- 3.16E-01 
TA-183 Not Detected -------- 9.482-01 
TE- i32 Not Detecced -------- 5.75E-02 
TL-201 Not DeCected -------- 3.17E-01 
V-48 Not Detected -------- 7.0BE-02 
XE-133 Not Decected --_ .. ---- 2.60E-01 
Y-88 Not Detecced -------- 5.12E-02 
ZN-65 Not Detected - - - .. - - .. - 2.11E-Ol 
ZR-95 Not Detected .. - - .... - - - - 1.15E-01 



· . 1'1 L-l 
****************************************************** *************J::J •• 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
• 8-28-95 5:46:27 PM * 

.- -'~********************************.****************** ******************* 

* ~alYZed by:,./)...,- ;/291, f Reviewed by: ~ } /] f 1,')"- : 
****************~********J:************************~****'**(~********* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-002-0-SS-01 
50072902 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

623.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:19:00 AM 

5: 14: 04 PM 

1BOO seconds 
1801 seconds 

Comments: 
****************************************************** ***************~*** 

Nuclide Activity 2S Error MDA 
(pCi/gram) - ... .. - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Detected -------- 5.35 
TH-234 Not Detected - ......... _--- 1.45 
U-234 Not Detected --- ... ---- 2.43=>01 
RA-226 1. 25 3.i"7E-Ol :~34 
P3-214 7.40E-01 1.';SE-Ol ~.ll=:-O: 
BI-214 5.52E-01 1.19E- 01 9.52:::-02 
PB-210 Not Detected ... ... ... ... ... .... ... ... :'.65 

TH-232 7.22E-01 2.52E-01 3.00E-01 
RA-22B 5.16E-01 2.73E-01 3.83£-01 
AC-228 Not Detecced -------- 3.98£·01-
TH-228 8.22E-01 4.41E-01 9.8SE-01 
RA-224 Not Detected - ... ------ 2.09 
PB-212 7.83E-01 1. 64E- 01 7.26E-02 
81-212 7.93E-01 4.09E-01 5.43E-01 
TL-20B 7.3SE-01 1. 77E- 01 1.70E-01 

U-235 Not Detected ----- ... -- 4.27E-01 
TH-231 Not Detected -------- 1.09 
PA-231 Not Detected -------- 2.63 
AC-227 Not Detected -.------ 3.37 
TH-227 Not Detected -.---.-- 6.95:8-01 
RA-223 Not Detected -.-.---- 3.47E-01 
RN-l'19 Not Detected -.----- ... 9.0SE-01 
PE- 211 Not Detect.ed -.------ ::'.24 
TL-207 Not Detected -.------ 2.50E+01 

AM-241 Not Detected - - - - - - - - 1. 00 
PU-239 Not Detected - - - - - - - - 5.43E+02 
NP-237 Not Detected -------- 6.89E-01 
PA-233 Not Detec:ed ... - - - - - - - 1.07E-01 
TH-229 Not Detected - - - - ... - - - 5.63E-01 



/1- H 
[Summary Report] - Sample ID: 50072902 

Nuclide Activity 2S Error MDA 

") ----------
(pCi/gram) 

... ------_ ... _- .. - ----------- ... ... ... .. .. ... ... ... ... ... .. ... ... 

AG-llOm Not Detected ---- ...... -- S.24E-02 
AR-4l Not Detected -------- 1. 06 
BA-l33 Not Detected .. _ .. ----- 1.l6E-01 
BA-l40 Not Detected ------- .. 2.07E-Ol 
CD-109 Not Detected. ----- ... -- 2.31 
CD-1l5 Not Detected ------_ ... 1.36E-01 
CE-l39 Not Detected ---- ...... - .. 5.56E-02 
CE-l4l Not Detected -------- 9.72E-02 
CE-l44 Not Detected ------- .. 4.56E-Ol 
CO-56 Not Detected -- .. ----- 6.92E-02 
CO-57 Not Detected ------_ .. 6.2SE-02 
CO-5S Not Detected ----- ... -- 6.1SE-02 
CO-60 Not Detected -------- 7.74E-02 
CR-5l Not Detected -- ... ----- 4.41E-Ol 
CS-l34 Not Detected -- .. -- .. -- 9.41E-02 
CS-137 1.BE-Ol 4.39E-02 5.5SE-02 
CU-64 Not Detected -- .. ----- 2.l2E+Ol 
EU-152 Not Detected ------- .. 5.03E-Ol 
EU-154 Not Detected .. .. .. .. .. .. .. ... 3.54E-Ol 
EU-155 Not Detected ----- ... -- 2.69E-Ol 
FE-59 Not Detected -------- 1.4SE-Ol 
GD-153 Not Detected -- .. -- .. -- 2.09E-01 
HG-203 Not Detected -- .. -- .. -- 5.32E-02 
I -131 Not Detected -------- 5.46E-02 
IN-115m Not Detected -------- 3.803-01 
IR-192 Not Detected --------- :;.2';'::;-02 
K-40 1.62E+01 4.-::: G.7lE-01 
LA-l40 Not Detected -- .. ----- 8.913-02 
MN-54 Not Detected -_ .. -- .. -- 6.27E-02 
MN-56 Not Detected -------- 4.783-01 
MO-99 Not Detected ----_ .. - .. I).38E-01 
NA-22 Not Detected ----- .. -- 8.28E-02 
NA-24 Not Detected -------- 1.0SE-Ol 
NB-95 Not Detected -------- 3.39E-01 
ND-l47 Not Detected ----- .. -- 3.S2E-Ol 
NI-57 Not Detected -- .. -- .. -- 1.22E-01 
BE-7 Not Detected ----- .. -- 'L42E-Ol 
RU-103 Not Detected -- ... ----- 4.96E-02 
RU-106 Not Detected -- .. ----- 5.70E-01 
SB-122 Not Detected -------- 8.28E-02 
SB-124 Not Detected ----- .. -- 5.88E-02 
SB-125 Not Detected -------- 1.62E-01 
SC-46 Not Detected .. .. .. .. .. .. ... .. 1.01E-Ol 
SR-85 Not Detected -- .. ----- 6.82E-02 
TA-182 Not Detected ----- .. -- 2.98E-01 
TA-183 Not Detected -------- 9.04E-01 
TE-132 Not Detected -------- 5.49E-02 
TL-201 Not Detected -------- 2.94E-01 
V-48 Not Detected -------- 6.65E-02 
XE-133 Not Detected -------- 2.50E-Ol 
Y-88 Not Detected -------- :;.34E-02 
ZN-65 Not Detected -- .. ----- 2.04E-01 
ZR-95 Noe Deeected -------- 1. 16£- 01 



- /:?l-l 
************T******************************~********** ************** y*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 8-28-95 6:28:08 PM * 

0""-1********************************************************************t* 

"'~alyzed bY:/')v. iJ!u /fJ- Reviewed by:.......--J- 'i/7.-';/II' : 
****************~**********;4***********************~~****************** 
Customer 
Customer Sample 10 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR- 003 - 0- SS- 01 .~ 
50072903 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

613.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:24:00 AM 

5:50:42 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - ... ... ... ~ ... ... ... ... .. ... .. .. .. .. ... ... ... ... .. .. .. .. .. ... .. .. .. ... ... .. ... ... ... ... - .. ... ... ... .. ... .. .. .. 

U-238 Not Detected -_ ... ----- 5.98 
TH-234 Not Detected ------ ... - 1. 49 
U-234 Not: Detected -------- 2.42E+O"-
RA-226 1. 87 2.702-01 1.23 
P3-214 6.51E-01 :.352-01 1.0n-C-: 
31-214 6.25E-01 1.2';E-01 8.62E-02 
PB-2l0 Not Detected .. .. ... .. ... ... ... ... 1. 74 

TH-232 4.86E-Ol 2.38E-01 3.30E-Ol 
RA-228 7.88E-01 2.84E-01 3.34E-Ol 
AC·228 8.58E-01 2.27E-Ol 2.16E-0"-
TH-228 Not Det.ected .. ... ... .. ... ... ... ... 1. 69 
RA-224 Not Detected -------- 1.92 
PB·212 7.46E-Ol 1.59E-01 7.16E-02 
31-212 7.15E-01 4.79E-01 7.02E-01 
TL-208 6.45E-01 1. 61E- 01 1. 56E- 01 

U-235 Not Detected ---- .. _-- 4.63E-Ol 
TH-231 Not Detected -------- 1. 03 
PA-231 Not: Detected -------- 2.49 
AC-227 Not Detect.ed -------- 3.21 
TH-227 Not Detected -------- 6.7lE-Ol 
RA-223 Not Detected ------_ ... 3.30E-01 
RN·219 Not Detected .. - ... .. - .. ... - 8.67E-01 
PB-211 Not: Detect:ed ~ .. ~ ... -~ .. 1.16 
TL-207 Not Detected - .. --- ... -- 2.49E+01 

AM-241 Not Detected ----- .... -- 9.65E-Ol 
PU-239 Not Detected ------- ... 5.13E+02 
NP-237 Noe Decected ---~---- 6.92E-01 
PA-233 Not Detected -------- 1.093·01 
TH-229 Not: Detected -------- 5.22E-01 



[i- H 
[Summary Report] - Sample ID: 50072903 

Nuclide Activity 
(pCi/grarn) 

2S Error MDA 

.. - - .. ... .. ... ... .. .. --- .... - .... ----- -- .. .. .. .. .. .. .. .. ... .. .. .. ... .. .. .. .. .. .. .. .. .. 
AG-llOrn Not Detected -------- 6.l7E-02 
AR-4l Not Detected -------- 1. 40 
BA-l33 Not Detected .. .. .. .. .. .. .. .. 1.10E-01 
BA-l40 Not Detected -------- 1.99E-Ol 
CD-l09 Not Detected. -------- 2.39 
CD-llS Not Detected .. .. .. .. .. .. .. .. 1.24E-Ol 
CE-139 Not Detected .. .. .. .. .. .. .. .. S.31E-02 
CE-141 Not Detected -------- 1. 06E- 01 
CE-l44 Not Detected -------- 4.2lE-Ol 
CO-56 Not Detected -------- 6.40E-02 
CO-57 Not Detected .. .. .. .. .. .. .. .. S.92E-02 
CO-58 Not Detected .. .. .. .. .. .. .. .. S.74E-02 
CO-60 Not Detected .. .. .. .. .. .. .. .. 7.60E-02 
CR-Sl Not Detected .. .. .. .. .. .. .. .. 4.28E-Ol 
CS-134 Not Detected -------- 1.00E-Ol 
CS-l37 Not Detected -------- 7.S2E-02 
CU-64 Not Detected -------- 2.l6E+Ol 
EU-152 Not Detected .. .. .. ... .. .. .. .. 4.70E-Ol 
EU-154 Not Detected .. ... .. .. .. .. .. .. 3.s2E-Ol 
EU-15s No: Detected -------- 2.62E-Ol 
FE·59 Not .!)etected .. .. .. .. .. ... .. .. 1. 31E· 01 
GD-153 Not. Detected .. .. .. .. .. .. .. .. 2.09E-Ol 
HG-203 Nor. Detected .. .. .. .. .. .. .. .. 5.15E-C2 
1-131 Not Detected ... .. .. .. ... .. .. .. S.04E-C2 
IN-115m No: Detected -------- 3.73E·C::' 
IR·192 No: Detected .. .. .. .. .. .. .. ... s.14E-02 
K-40 1.SIE+01 2.33 6.51E-0:" 
LA-140 No: De:ecced .. .. .. .. .. .. - ... 8.78E·C2 
MN- 54 Not. Detect.ed .. .. .. .. .. .. .. .. 5.96B-02 
MN-s6 Noc Detected -------- 5.10B-C:" 
MO-99 No: Detected .. .. .. .. .. .. .. .. 4.86E-C: 
NA-22 Noc Detected -------- 7.90E-C2 
NA-24 Not. Detected -------- 9.24E-02 
NB-95 Not. Det.ect.ed .. .. .. .. .. .. .. .. 3.28E:·O:" 
ND-147 Not Detected -------- 3.S4E·C1 
NI-57 Not. Detected .. ... .. .. .. .. .. .. 1.0SE-Ol 
BE-7 Not Detect·.=d .. .. .. .. .. .. - .. 4.64E-Ol 
RU·I03 Not Detected -- .. ----- S.17E-C2 
RU-I06 Not Detected .. - - - .. .. .. .. S.34E-Cl 
SB-122 Not Detected .. .. .. .. .. .. .. .. 7.87E-02 
SB-124 Not Detected .. .. .. .. .. .. - .. 6.0SE-02 
SB·125 Not Detected .. .. .. .. .. .. - .. 1.SSE-C::' 
SC-46 No: Detected .. ... .. .. .. .. .. .. 3.99E-82 
SR-8S No: Detected .. ... .. .. .. .. .. .. 5.64E-G: 
TA-182 Nor. Detected .. ... .. .. .. .. .. .. 3.00E-Ol 
TA-183 Not Det.ect.ed .. .. .. .. .. .. .. .. 8.73E-01 
TE-132 Not Detected -------- S.S6E-02 
TL-201 Not Det.ected .. .. .. .. .. .. .. .. 3.17E-Ol 
V-48 l';ot Detecced .. .. .. .. .. .. .. .. 6.64E·02 
XE-133 Not Det.ected .. .. .. .. .. .. .. .. 2.40E-01 
Y-88 ~Jot Detected .. .. .. .. .. .. .. .. S_29E-02 
ZN· 65 ~~ot Det.ecced .. .. .. .. .. .. .. .. 1. 90E- 01 
ZR- 95 No: Detect.ed .. .. .. .. .. .. .. .. 1.10E- 01 



********"'*"'******* ............... *******************************",*~***** ... **J ... :.r:i ... * 
* Sandia National 4aboratories ... 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
.~.,.., 8-28-95 7:16:28 PM * 
: '**************************************************************'******** 

'* Analyzed by: /)A/ y'~ i / 'i ;--- Reviewed by: ~ t /2 'i l U/" : 
... '***************~;******~;.*'*****************'*** ... **~~'***,************* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-G04-0-SS-01· 
50072904 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

635.000 
8-28-95 
8-28-95 

LAB02 

gram 
10:11:00 AM 

6: 38: 57 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

28 Error MDA 

---------- ... ... ... ... ... ... ... ... -... ... ... ... ... ... ... ... - ... - - - - ... ... - ... ... ... ... ... ... ... ... ... ... ... 

U-238 ~ot Detected ... ... ... ... - ... .... ... 6.14 
TH-234 Not Detected - ..... ----- 1. 41 
U-234 Not Detected ... ... ... ... ... ... - ... 2.15E+0~ 
RA-226 1.22 7. 91E- 01 1. 20 
F3-2:'; 7.57E-01 1.53E-Ol 1.23=:<: 
E!·214 5.14E-01 1.34E-C: 1.51E-C: 
PB ... ~l C) :·r at. Detected ... ... ... ... ... ... ... ... - ,-- . ~.,;. 

TH-232 6.06E-01 2.53E-01 3.34E-Ol 
RA-228 4.96E-01 2.45E-01 3.318-01 
AC-222 7.24E-01 2.02E-01 1.99E-Ol 
TH-228 7.63E-01 4.41E-01 8.69E-01 
RA-224 Not Detected ... ... ... ... ... ... ... ... 1. 77 
PB-212 7.26E-01 1.54E-01 7.09E-02 
BI-212 1. 05 5.48E-01 7.65E-01 
TL-20B 7.19E-01 l. 65E- 01 1.41E-Cl 

U-235 Not Detected - -- ... - - ... ... 4.31E-Ol 
TH-23:' ~ot Detected ... ... ... ... ... ... ... - 1.D2 
PA-231 Not Detected -------- 2.50 
AC-227 Not Detected ... ... ... ... ... ... - ... 3.13 
TH-227 Not Detected ... ... ... ... ... ... ... ... 6.52E-Ol 
RA-223 Not Detected -------- 3.27E-01 
RN-:19 Not Detected ... ... ... ... ... .. ... ... 8.76E-01 
PB- 21'- Not Detected ... ... ... ... ... ... ... ... l.ll 
TL-207 Not Detected ... - ... ... ... ... ... ... 2.67E~Ol 

A.l'.f- 24:' Not Detected ... ... ... ... ... ... ... ... l. 01 
PU-233 Not Detected ... ... ... ... .. ... ... .. 5.06E~02 
NP-237 Not Detected ... ... ... ... ... ... ... ... 6.72E-01 
PA-233 Not Detected ... ... ... .. .. ... - - 1.07E-Ol 
TH-229 Not Detected ... ... ... ... ... .. - ... 5.20E-01 



tl H 
[summary Report] - Sample ID: 5007.2904 

Nuclide Activity 28 Error MDA 

.} ----------
(pCi/gram) 

... --- ... .. ---- ... ... - ... .. ... - ... ... .. .. .. .. - -------------
AG-llOm Not Detected -- ... --_ .. - 6.S1E-02 
AR-41 Not Detected -------- 2.28 
BA-l33 Not Detected -- ..... ---- 1.13E-Ol 
BA-HO Not Detected .. _ .. _---- 2.12E-Ol 
CD-I09 Not Detected· -------- 2.20 
CD-llS Not Detected ----- ... -.. 1.3SE-01 
CE-l39 Not Detected ----- ... _ .. 5.10E-02 
CE-141 Not Detected -------- 9.57E-02 
CE-144 Not Detected -------- 4.46E-Ol 
CO-56 Not Detected ----- ... -- 6.76E-02 
CO-57 Not Detected -------- 6.00E-02 
CO-58 Not Detected -------- 6.03E-02 
CO-60 Not Detected -------- 6.19E-02 
CR-sl Not Detected -------- 3.9SE-01 
CS-l34 Not Detected -- .. --- .. - 9.10E-02 
CS-l37 Not Detected ----- .. - ... 7.44E-02 
CU-64 Not Detected ... - ... ----- 2.20E+Ol 
EU-1S2 Not Detected .. .. .. .. .. .. .. - 4.93E-01 
EU-1S4 Not Detected ------ .. - 3.62E-Ol 
EU-155 Not Detected .. ... .. .. .. .. .. .. 2.45E-01 
FE-59 Not Detected .. .. .. .. .. ... ... - 1. 39E- 01 
,...-.. ... ~ '1 
'.;-"'-_ .... -' Not Detected -------- 2.02E-Ol 
SG-203 Not Detected -------- s.23E-':2 
I -131 Not Detected ... ---- ...... - 5.06E-22 
IN-115m Not Detected -- .. ----- 4.69::-::' 
IR-192 Not Detected -------- 4.83:::-:: 
K-4 C 1. 71E+Ol 2.53 6 <:'7- ~-...... t.- . .,~ 

'-' . .::1.-140 Not Detected -------- 7.8n-:: 
M)J-54 Not Detected ... ------- 6.61£-:: 
MN- 56 Not Detected -------- 7.0eE-::' 
~O-99 Not Detected ------ ... - 5.32:::-C:' 
NA-22 Not Detected -------- 8.39E:-02 
NA-24 Not Detected ... ------- 9.45:::-82 
NB-95 Not Detected -------- 3.22E-::' 
t..""D-147 Not Detected -------- 3.S1E-O:' 
NI-57 Not Detected - - - - - - - - 9.69E-O: 
BE-7 Not Detected -------- 4.76E-01 
RU-103 Not Detected -------- 4.88E-C2 
RU-106 Not Detected -------- 5.36E-Ol 
S3-122 Not Detected -------- 8.11E-02 
S3-124 Not Detected .------- S.38E-G2 
S~-125 Not Detected -------- 1.47=:-::' 
c:,(""'_4.r __ .... _ 0 Not Detected -------- 9 7'- --..... =.-' ... ":' 
SR-85 Not Detected -------- 7.40E-02 
TA-182 Not Detected --.----- 2.853-01 
T.~-183 Not Detected -------- 9.1E-C: 
TE-1'32 Not Detected -------- 5.50E-02 
T:> 201 Not Detected - - - - - .. - - 2.97E-C: 
V-48 Not Detected -------- 6.69E-C·2 
XE-13 3 Not Detected --------- 2.35E-O: 
Y-88 Not Detected - - - - - - - - 5.11E-G2 
ZN-65 Not Detected - - - - - - - - 1.94E-O:' 
Z::I.-95 Not Detected - - - - - - - .. 1.17E-Ol 



·. [7 t1 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [SSl Laboratory] * 
* 8-28-95 7:59:41 PM * 
~*********************************************************************.* 

1r~alYZed bY:./j.,;v- 1.J~'i /~j./ Reviewed bY~- !i ~ i 1'1- : 
****************~******t~*4*********************~*~****t:*,*********** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Ac~uire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-005-0-SSD-04~ 
50072905 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

554.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:06:00 AM 
7:27:21 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Er:::-or MDA 

- - - - - - -- - - - - - - --- -- - - - - - - - - -- - - - - - ---------- .. --
U-238 Not Detected - - - - .. .. - - 6.71 
TH-234 Not Detected -------- 1. 50 
U-234 Not Detected -------- 2.40E+01 
RA-226 1. 40 1. C':; 1. 59 
PB-214 5.96E-01 1.30=:-01 1.073-01 
BI-214 5.35E-01 1.2E-Ol 1.09E-01 
PB-210 Not Detected -------- 1. 60 

TH-232 4.40E-01 2.75E-01 4.07E-01 
RA-228 3.61E-01 2.80E-01 4.25E-01 
AC-22S Not Detected -------- 4.072-01 
TH-22B . Not Detected -------- 1. 75 
RA- 224 Not Det~cted - .. .. .. .. .. ... - 2.02 
PB-212 5.51E-01 1.32E-01 1.19E-01 
BI-212 9.57E-01 5.35E-01 7.49E-01 
TL-208 7.11E-01 1.75£-01 1.64E-01 

U-235 Not Detected .. .. .. .. .. .. .. - 4.71E-01 
TH-231 Not Detected -------- 1.13 
PA-231 Not Detected -------- 2.60 
AC-227 Not Detected .. .. .. ... .. .. ... - 3.40 
TH-227 Not Detected .. .. .. ... .. .. .. - 7.01E-01 
RA-223 Not Detected -------- 3.54E-01 
RN-:h9 Not Detected -------- 9.63E-01 
PB-211 Not Detected 

___ r ____ 

1. 32 
TL-207 Not Detected -------- 3.00E+01 

AJ.'VJ- 241 Not Detected -------- 1. 09 
PU-239 Not Detected ---.---- S.37E+02 
NP-237 Not Detected -.------ 7.09E-01 
PA-233 Not Detected ---.---- 1.17E-01 
TH-229 Not Detected ---.---- 5.52E-01 



11-- (1 
[Summary Report] - Sample ID: S007290S 

Nuclide Activity 
(pCi/grarn) 

28 Error MDA 

.. .. .. .. .. .. .. .. .. .. ___ 00 __ .. ______ ----------- .. .. .. .. .. .. .. .. .. .. .. .. .. 
AG-110m .Not Detected -------- 6.S6E-02 
AR-41 Not Detected -------- 2.88 
BA-133 Not Detected ------ .. - 1.18E-01 
BA-l40 Not Detected --_ .. _--- 1.98E-01 
CD-109 Not Detected. -------- 2.38 
CD-11S Not Detected -------- l.40E-01 
CE-139 Not Detected -------- S.8SE-02 
CE-141 Not Detected -------- l. 06E- 01 
CE-144 Not Detected ------ .. - 4.60E-01 
CO-56 Not Detected -------- 7.88E-02 
CO-57 Not Detected .. .. .. .. .. .. .. .. 6.40E-02 
CO-58 Not Detected -------- 6.50E-02 
CO-60 Not Detected -------- 7.45E-02 
CR-51 Not Detected -------- 4.43E-OI 
C8-134 Not Detected .. ... .. .. .. .. .. .. l. 01E- 01 
CS-137 4.45E-02 3.42E-02 5.14E-02 
CU-64 Not Detected -------- 2.46E+Ol 
EU-152 Not Detected -------- 5.18E-Ol 
EU-154 Not Detected .. .. .. .. .. .. .. .. 3.63::-01 
EU-155 Not Detected .. .. .. .. .. .. .. .. 2.54E-01 
FE-59 Not Detected -------- 1. 55E- 01 
GD-153 Not Detected -------- 2.22E-01 
HG-203 Not Detected -------- 5.66E-02 
1-131 Not Detected -------- 5.68E-02 
IN-115m Not Detected .. .. .. .. .. .. .. .. 5.50E-01 
IR-192 Not Detected .. .. .. .. .. .. .. .. 5.44E-02 
K-40 1.63E+01 2.51 5.95E-01 
LA-140 No: Detected - .... --- .. - 8.56E-02 
MN-54 No;: Detected -------- 5.81E-02 
MN-56 No: Detected -------- 1. 05 
MO-99 Not Detected -------- 5.77E-01 
NA-22 Not Detected .. .. .. .. .. .. .. .. 9.06E-02 
NA-24 Not Detected .. .. .. .. .. .. .. .. 1.08E-01 
NB-95 Not Detected -------- 3.47E-02-
ND-147 Not Detected -------- 4.13E-02-
NI-57 Not Detected .. .. .. .. .. .. .. .. 1. 10E- 01 
EE-7 Not Detected ------- 4.98E-Ol 
RU-103 Not Detected -------- 5.53E-02 
RU-106 Not Detected .. .. .. .. .. .. .. .. 5.50E-01 
SB-122 Not Detected -------- 8.96E-02 
SB-124 Not Detected -------- 6.20E-02 
SB-125 Not Detected ---.-.---- 1.59E-01 
SC-4£ Not Detected - - - .. - - - - 1.10E- 01 
SR-85 Not Detected ---~---~ 7.63E-02 
TA-182 Not Detected - - - - - .. - .. 3.32E-01 
TA-183 Not Detected ---~--- .. 1.00E+01 
TE-J!32 Not: Detected -------- 5.91E-02 
TL-201 Not Detected -------- 3.23E-01 
V-48 Nor: Detected -------- 7.20E-02 
XE-133 Nor: Detected -------- 2.61E-Ol 
y- 88 Not: Det:ected -------- 4.36E-02 
ZN-65 Not: Detected -------- 2.07E-01 
ZR-95 Not: Detect.ed -------- 1.21E-01 



- i? (··f 
**********************************************************rr*r******r*rr* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
r 8-28-95 8:36:37 PM * 
~*******r***rr********************************************************~* ) ::):: 0"/: ~ L I. * .. Analyzed by: "8 :1 ft" Reviewed by: g 2-7/1')- * 

***************** ******* ** ***********************- ***** ************* 

Customer 
Customer Sample 1D 
Lab Sample 1D 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WR1GHTSON (7585) 
17H-GR-006-0-SS-01· 
50072906 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

564.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:02:00 AM 

8:04:14 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

U-238 Not Detected ---- .. --- 6.34 
TH-234 Not Detected .. .. .. .. .. .. .. .. :.53 
U-234 Not Detected .. .. .. .. .. .. .. .. 2.43E+O: 
RA-225 1. 58 8.70E-01 :.28 
PB-2:4 6.41E-Ol 1.40E-01 - --- r-- • .<:.-,;:.---
B1-2:4 5.60E-Ol 1.38E-01 :'.:OE-C:' 
PB-2l0 Not Detected .. .. .. .. .. .. .. .. :.60 

TH-232 8.16E-01 2.61E-01 2.86E-01 
RA-228 5.06E-01 3.21E-01 4.74E-01 
AC-228 9.12E-01 2.34E-Ol 2.05E-01 
TH-228 Not Detected .. - .. - .. .. .. .. 1. 70 
RA-224 Not Detected -------- 1. 97 
PB-2l2 7.14E-01 1. 57E- 01 7.25£-02 
BI-212 Not Detected .. .. .. .. .. .. .. .. 1.12 
TL-208 6.17E-01 1.57E-01 1.47E-O~ 

U-235 Not Detected .... - .. .... .. .. .... - 4.64E-Ol 
TH-231 Not Detected .. -.. .. .. .. .. - • I'\Q 

_. -..J .... 

PA-231 Not Detected -------- 2.68 
AC-227 Not Detected -------- 3.37 
TH-227 Not Detected .... - .. .... .. .. .. .... 6.92E-Ol 
RA-223 Not Detected .... .... .... .. .... .... .... - 3.41E-Ol 
RN-2B Not Detected .... ... .. .... .... .... .... - ?86E-Ol 
PB-211 Not Detected .... .... .. .... .... .. .. - :'.29 
T:"-207 Not Detected .... .. .... .. .... .... .... - 2.66E ... Ol 

AM-241 Net Detected .... .. .... .... .... .. .... .... 1. 03 
PU-239 Not Detected .. .... .... ... .... .... .... - 5.43E+02 
NP-237 Not :Jetected .... .. .... .. .. .. .... - 7.00E-01 
PA-233 :-:Ot :Jetected -------- 1.1?E-01 
TH-229 NOt: Detected -------- 5.53E-Ol 



11/1 
( 

[Sununary Report] - Sample 10: 50072906 

Nuclide Activity 2S Error MDA 
-----...... (pCi/grarn) 

) ---------- --- .... -------- .. .. .. .. .. .. ~ .. .. .. .. .. .. .. .. .. .. .. .. .. -.. .. .. 
AG-llOm Not Detected -------- 6.44E-02 
AR-41 Not Detected .. .. .. .. .. .. .. .. 4.03 
BA-D3 Not Detected -------- 1.18E-01 
BA-HO Not Detected -- .. ----- 1.88E-01 
CD-109 Not Detected· -------- 2.37 
CD-llS Not Detected -------- 1.44E-01 
CE-139 Not Detected -------- 6.17E-02 
CE-Hl Not Detected -------- 1. 04E- 01 
CE-H4 Not Detected -------- 4.58E-01 
CO-56 Not Detected -------- 7.52E-02 
CO-57 Not Detected -------- 6.46E-02 
CO-58 Not Detected ... .. .. .. .. .. ... .. 5.98E-02 
CO-60 Not Detected -------- 7.90E-02 
CR-S1 Not Detected -------- 4.08E-01 
CS-134 Not Detected .. .. .. .. .. .. .. .. 9.98E-02 
CS-137 3.88E-02 2.8SE-02 4.17E-02 
CU-64 Not Detected -- ... ----- 2.S7E+01 
EU-152 Not Detected .. .. .. .. .. .. ... .. 5.32E-Ol 
EU-154 Not Detected -------- 3.75E-Ol 
EU-155 Not Detected .. .. .. .. .. .. .. .. 2.70E-Ol 
FE-59 Not Detected .. .. .. .. .. ... .. .. 1.43E-Ol 
GD-lS3 Not Detected -------- 2.22E-0: 
HG-2C3 Not Detected .. .. .. .. .. .. .... .. S.53E-G2 
I ·131 Not Detecced -------- 5.66E-02 
IN-115m Not Detected -------- 6.26E-:)1 
IR-192 Not Detected .. .. .. .. ... .. .. .. 5.25:2-82 
K-40 1.44E+Ol 2.25 6 .. 47:2> I:: 
LA-14C Not Detected .. .. .. ... .. .. .. .. S.9SE-::Z 
MN-54 Not Detected .. .. .. .. .. .. .. .. 7.42:::-:: 
MN- 56 Not Detected .. .. .. .. .. .. .. .. 1.20 
MO-99 Not Detected ... .. .. .. .. ... ... .. 5.30E-:: 
NA-22 Not Detected -------- 7.51£<'2 
NA-24 Not Detected -------- 1.17:2-S: 
NB·95 Not Detected -------- 3.46:2-C: 
1'.1)-1'; 7 Not Detected .. .. - - - - - - 3.69E-C: 
NI-57 Not Detected - - - - - - - - 1.17E-O~ 
BE-7 Not Detected - -- - - - - - - 4.71E-:J~ 
RU-103 Not Detected - .. .. - - - - - 4.91£-C2 
RU-106 Not Detected -------- 5.98E-01 
SB-122 Not Detected - .. - .. - .. .. .. 9.01E·C2 
SB-124 Not Detected - ... - .. - .. .. - 6.09E-02 
SE -l2 5 Not Detected .. - .. .. - - - - 1.60=:-C:' 
SC·46 Not Detected -------- 9.303-C: 
SR-8S Not Detected .. ... - - - - .. - 7.30E-C2 
TA-182 Not Detected -------- 2.78E-01 
TA-183 Not Detected -------- 9.46E-C: 
TE-i32 Not Detected -------- 5.73£-C2 
TL·201 Not Detected - - - - - - - - 3.28E-C: 
V-48 Not Detecced - - - - - - - - 6.18E--:: 
XE-133 Not Detected -------- 2.57E-C: 
Y-88 Not Detected .. - .. - .. - .. - 5.91E-C2 
ZN-65 Not Detec::ed - - - - .. .. .. .. 1.90£-01 
ZR-95 Not :Jetected .. .. - .. .. - - - 1.19£·:::' 



****************************************************** ***~*********l*~*tt 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-28-95 9:13:43 PM * 

. ""j * * * * * * * * ** * *::;2***** * * * ***; * * * * * * * * * * * * * * * * * ** * * * *a* * * * * * * * * * * * * ** * * * * * * *.: 

"Analyzed by: t (7 f Irr Reviewed by.' ,f I.; j /; )- * 
**************** ********~**'********************** *****'~************* 
Customer 
Customer Sample 10 
Lab Sample 10 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
2lapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-~07-0-SS-01-
50072907 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

675.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:15:00 AM 
8:41:16 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Erro~ MDA 
(pCi/gram) 

---------- - - - - - - - - - - - ... - ... ... ... ... ... ... -... ... ... - - ... - ... - -- ... ... ... - ... -
U-238 Not Detected ... ... ... ... ... ... ... - 5.78 
TH-234 Not Detected -------- 1.41 
U-234 Not Detected -------- 2.17E-':: 
?_Zl,.·226 6.78E-01 1. O~ 1. 69 
?3·2:4 6.47E-01 1.31£-:: 9.962-':: 
3I-214 5.61E-01 1.22=:-C: 1.09E-0: 
F3-2:":J 7.65E-01 5.842-:: 7. SE':: 

TH-232 6.88E-01 3.17E-01 4.43E-01 
RA-228 4.528-01 2.36E-01 3.26E-2: 
AC-228 7.748-01 1. 91E- 01 1.52E-01 
TH-223 8.69E-01 3.99E-C:' 6.87E-01 
RA-224 Not Detected ... ... ... ... ... ... ... - 1. 77 
PB-212 7.06E-01 1.49E-01 6.27E-02 
3I·212 8.12E-01 4.72E-C1 6.73E-C:' 
TL-208 6.63E-01 1.57E-01 1.43E-0: 

U-235 Not Detected ... ... ... ... ... ... ... - 4.29E-01 
TH-231 Not Detected ... - ... ... ... ... ... - 1. 01 
?_~-23l Not Detected .- .. -.-. 2.29 
AC-227 Not Detected -------- 3.05 
TH-227 Not Detected - ... - - - - - - 6.25E-01 
RA-223 Not Detected ---.---- 3.292-01 
RN-:h.9 Not Detected -------- 8.52E-01 
PB-211 Not Detected -------- 1.15 
TL-207 Not Detected -------- 2.412+01 

.:;'1\1- 2.; 1 Not Detected -------- 9.892-C: 
?U·239 Not Detected -------- 4.85E+02 
NP-237 Not Detected -------- 6.31E-01 
?A-233 Not Detected -------- 9.782-02 
TH-229 Not Detected -------- 5.04E-01 



11- H 
[sununary Report] - Sample ID: 50072907 

Nuclide Activity 2S Error MDA 
. "'" (pCi/gram) , , ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ---- ... --------

AG-110m Not Detected -------- 6.6SE-02 
AR-41 Not Detected -------- 4.54 
sA-133 Not Detected -------- 1.06E-01 
BA-140 Not Detected ... ... ... ... ... ... ... ... 1. SsE-01 
CD-lOg Not Detected ... ... ... ... ... ... ... ... 2.10 
CD-l1s Not Detected -------- 1. 27E- 01 
CE-139 Not Detected -_ ..... _--- S.17E-02 
CE-141 Not Detected ... ... ... ... ... ... ... ... 9.S7E-02 
CE-144 Not Detected -----_ ...... 4.10E-01 
CO-56 Not Detected -------- 6.31E-02 
CO-57 Not Detected - ... ------ S.83E-02 
CO-58 Not Detected ... ... ... ... ... ... ... ... 5.00E-02 
CO-60 Not Detected ... ... ... ... ... ... ... ... 6.7SE-02 
CR-51 Not Detected -------- 4.01E-01 
CS-134 Not Detected -------- 8.87E-02 
CS-137 s.47E-02 3.8sE-02 5.80E-02 
CU-64 Not Detected ----- ... -- 2.65E+01 
EU-1S2 Not Detected -------- 4.77E-01 
EU-154 Not Detected -------- 3.21E-01 
EU-1SS Not Detected -------- 2.39E-01 
FE-59 Not Detected -------- 1.28E-01 
GD-153 Not Detected ... ... ... ... ... ... ... ... 1.99E-01 
nG-2C3 Not Detected ... ... ... ... ... ... ... ... 4.96E-02 
1-131 Nor: Detected -------- ';.85:::-02 
IN-1E:r. Not Detected -------- S.82E-Ol 
:«-192 Not Det~cted ... ... ... ... ... ... ... ... ';.623-02 
K-40 1. 80E+01 ? c:;-_ •• :l 3.S2E-Dl 
L.Z\.- 14 0 Not Detected -------- 3.22£-02 
MN-54 Not Detected ... ... ... ... ... ... ... ... -:.40£-02 
~1N - 56 Not Detected ~------- :'.12-
~O-99 Not Detected ------ .. - ';.79E-O:' 
)l'A- 22 Not Detected ------ .. - 7.3:!-E-02 
NA-24 Not Detected -------- :.02£-01 
NB-95 Not Detected ... ... ... ... ... ... ... ... 3.14E-01 
ND-147 Not Detected ... ... ... ... ... ... ... ... 3.21E-01 
NI-57 Not Detected -------- 1.14E-01 
BE-7 Not Detected -------- ';.30E-01 
RU-I03 Not Det.ected ... - - ... - - -- 4.59E-02 
RU-I06 Not Detect.ed -------- 4.47E-01 
53-122 Not Detected ... - - ... - ... ... ... 7.59E-02 
5B-124 Not Detected -------- 5.26E-02 
53-125 Not Detected ... -----.- :'.49:2-01 
SC-46 Not. Detected ------~- =.323-02 
SR-B5 Not Detected - - - ... - ... - - 6.49E-02 
TA-182 Not Detected -------- 2.58E-01 
TA- J,63 Not Detected - - - - - - ... - SO.10E-01 
TE-132 Not Detected ... ------- 5.1SE-02 
TL-2Cl Not Detected -------- 3.05E-01 
V-48 Not Detected ------ ... - 0.90E-02 
XE-13 3 Not Detected -------- 2.46E-01 
Y-98 Not Detected ... ... - - - - - - 4.39E-02 
ZN-65 Not Detected -------- 1. 81E-01 
ZR-95 Not Detected -------- 1.05E-01 



· ...., . 
{ -' I-f 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-28-95 9:51:14 PM * 
.~~********************************************************************** I 

* Analyzed bY:~ ,ip /1 r Reviewed by:/h- liz.? If /- : 
***************if'*******~~*'**********************~;**** ************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-008-0-SS-01 
50072908 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

587.000 
8-28-95 
8-28-95 

LAB 02 

gram 
10:18:00 AM 

9:18:48 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... - ... - ... - ... - ... ... ... ... 

U-238 Not Detected -------- 6.26 
TH-234 Not Detected -- ... ----- B.03E-Ol 
U-23'; No= Detected -------- 2.64E+O: 
RA-226 1. 38 8.,*5E-01 1. 27 
PB-2:'..4 0.95E-01 1.48E-01 1. 26E- 0: 
BI-214 S.97E-01 :.40E-01 1.40E-0:'.. 
PB-210 Not Dec.ected ... ... ... ... ... ... ... ... 1. 62 

TH-232 8.10E-Ol 2.99E-01 3.75E-Ol 
RA-228 7.50E-01 2.78E-01 3.28E-O: 
AC-228 9.30E-01 2.38E-01 2.16E-0: 

'TH-228 9.27E-Ol 5.33E-01 1. 08 
RA-224 Not Detected ... ... ... ... ... ... ... ... 2.1)5 
PB-212 8.97E-01 2.04E-01 7.BBE-02 
BI-212 S.32E-01 5.1SE-01 7.50E-01 
TL-20S 9.16E-01 1. 9SE- 01 1.61E·01 

U-235 Not Detected ... ... ... ... ... ... ... ... 4.9SE-01 
TH-231 Not Detected -------- :.DS 
PA-231 Not Detected -------- 2.69 
AC-227 Not Detected ... ... ... ... ... ... ... ... 3.41 
TH-227 Not Detected ... ... ... ... ... ... ... ... 7.38E-Ol 
RA-~23 Not Detected ... ... ... ... ... ... ... ... 3.52E-Ol 
RN- 19 Not Detected -------- 9.00E-Ol 
PE-2l1 Not Detected ... ... ... - - - - - 1. 28 
TL-207 Not Detected - - - - - - - - 2.61E+Ol 

AM-241 Not Detected -------- 1. 06 
PU-239 Not Detected - - - - - - - - 5.60E+02 
NP-237 Not Detected - - - - - - - - 6.96E-Ol 
PA-233 Not Detect:ed - - - - - - - - 1.11E-Ol 
TH-229 Not Detected -------- S.62E-Ol 



, .-, 
{ .... [-( 

[Summary Report] - Sample ID: 50072908 

Nuclide Activity 2S Error MDA 

'"" 
(pCi/gram) 

... ... .. ... .. .. ... ... ... ~ .. .. .. .. ... ... -- ... ... ... ... ... --------- .. - -------------
AG-IIOm Not Detected -------- 6.03E-02 
AR-41 Not Detected ------ .. - 6.21 
BA-133 Not Detected -_ ...... _--- 1. 20E- 01 
BA-140 Not Detected -------- 2.llE-01 
CD-109 Not Detected' -------- 2.43 
CD-llS Not Detected -------- 1.47E-01 
CE-l39 Not Detected -------- 5.83E-02 
CE-141 Not Detected ------ ... - 1.10E-Ol 
CE-144 Not Detected -------- 4.86E-Ol 
CO-56 Not Detected -------- 7.47E-02 
CO-57 Not Detected ... .. ... ... .. .. ... .. 6.43E-02 
CO-58 Not Detected -------- 6.llE-02 
CO-60 Not Detected -------- 7.59E-02 
CR-51 Not Detected -------- 4.41E-Ol 
CS-l34 Not Detected -------- 1. 03E-Ol 
CS·137 Not Detected -------- 6.7SE-02 
CU-64 Not Detected -------- 2.89E+Ol 
EU-l52 Not Detected -------- 5.19E-Ol 
EU-l54 Not Detected ... .. ... .. ... ... .. ... 3.SlE-Ol 
EU-l55 Not Detected -------- 2.89E-Ol 
FE·59 Not Detected -------- 1. 36E- 01 
GD-l53 Not Detected -------- 2.22E-Ol 
HG-203 Not Detected -------- 5 AlE- 02 
I-l31 Not Detected .. ... .. .. ... ... ... ... 5.64E-02 
IN-115m Not Detected --- ........ _- 7.3lE-O:l.. 
IR·192 Not Detected -------- S.3SE-02 
K-40 1.56E+Ol 2.39 4.91E-O: 
LA·:l..42 Not Detected ----- .. _- 7.54E-C2 
t>1N - 54 Not Detected -------- 7.1SE-02 
MN-56 Not Detected -------- 1.55 
MO-99 No~ Detected -------- 5.60E-O: 
NA-22 Not Detected ... ... ... ... ... ... .. ... 8.04E-02 
NA-24 Not Detected ------- ... 1.28E-Ol 
N3-95 Not Detected -------- 3.71E-Ol 
K:J-147 Not Detected ----- .. - ... 3.73E-01 
NI-57 Not Detected -------- 1.39E-Ol 
EE --I Not Detected -------- 4.87E-Ol 
RU-103 Not Detected -------. 5.1SE-02 
RU-I06 Not Detected -------- 5.63E·Ol 
SB-122 Not Detected -------- S.47E-02 
SB-124 Not Detected -------- 6.41E-02 
SE-l25 Not Detected -------- 1.61E-Ol 
SC-46 ~0C. Dec.ec-ced ~------- l.07E-Ol 
SR- 85 Not Detected -------- 7.27E-02 
TA-182 Not Detected -------- 3.21E-OI 
TA-l!)3 Not Detected -------- 9.80E-Ol 
TE-132 Not Detected -------- 6.05E-02 
TL-20l Not Detect<:d -------- 3.1SE-O: 
V-48 ~ot: Detecced -------- 6.9BE-02 
XE - 13 3 Not Detected -------- 2.84E-Ol 
Y-88 Not Detected -------- S.22E-02 
ZN-65 Not Detec-ced -------- 2.10E-OI 
ZR-95 Not Detected ... ------- 1.ISE-O: 



" .-'! 

If [-1 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-28-95 10:28:08 PM * 

~:::;::: *:;:*.7i :***:i;; ~ :~:* * * * * * ::::::::* :;~::::* *; j]*il>*J~* * * * * * *: 
****************~****1~*/************************~**** *i:************* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-009-0-SS-01 . 
50072909 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

639.000 
8-28-95 
8-28-95 

LAB 02 

gram 
10:13:00 AM 
9:55:45 PM 

1800 seconds 
1801 seconds 

Corrunents: 
*************************************************************y*********** 

Nuclide Activicy 2S Error MDA 
(pCi/gram) 

- -- - - - - - -- .. - - - .. .. ... .. ... ... .. .. .. .. .. .. .. .. -.. .. .. .. ~ .. .. ... .. .. .. .. .. .. ... .. .. -
U-238 Not Detected -------- 5.88 
TH-234 Not Detected ... .. .. .. .. .. ... .. 1.44 
"J-234 Not Detected -------- ... .....,. - -,'" 

~ • ..:::;'O!:.- ... _ 

RA-226 1.20 9.l7E-Ol :.42 
PB-214 6.0BE-Ol 1.30E-Ol ~.~Q=:-

.. . -
31·214 S.22E-01 1.10:::-0: ..... - -- -...... 

::.~:..:.---

PB-210 Not Detected ... .. .. .. .. .. .. - :'.3~ 

TH-232 B.9lE-01 2.72E-Ol ..... 0'""- ....... 
.:::. ... ,.,. I:!'" ... ..:.. 

RA-228 6.33E-Ol 4.29E-Ol - 5-- •. 
L.. -:::!. .... '_ 

AC-228 Not Detacted -------- - 7-- .. ~. L:":"- ... _ 

TH-228 Not Detected -------- , -. _.::l:! 
RA-224 8.SSE-01 S.99E-Ol 7 8"- ~-• - 1:. - .. ,.:..:.. 

P3-212 6.86E-Ol 1. 48E- 01 7.41E-C2 
B1-212 1.30 S.23E-01 6. 53E- .:;: 
TL-208 6.36E-Ol l.S7E-Ol 1.5Q=:-:: 

U-235 Not Detected -------. 4.26E-Gl 
TH-231 Not Detected --.- .... -. ?75~-::' 
?A-231 Not Detected -------- :.43 
AC-227 Not Detected ----- .. _- 2.9.5 
TH-227 Not Detected -------- 6.51.2-;;" 
RA-223 Not Detected -------- : "':C.--
RN-h9 

_ ..... --- --
Not Detected - - - - - ... - - S.03:::-J:' 

PB-211 Not Detected -------- : . :"~ 
TL-207 Not Detected -------- :.24=:<:' 

AM-241 Not Detected -------- 9.99=:·:: 
PU-239 Not Detected -------- S.17E+02 
NP-237 Not Detected -------- 6.18=:<: 
PA-233 Not Detected -------- 3.?4E-J2 
TH-229 Not Detected -------- 5.38E·8: 



19/1 
[Summary Report] - Sample ID: 50072909 

Nuclide Activity 28 Error MDA 
. -" (pCi/gram) , 

1 __________ ... ... ... ... ... ... ... ... ... - ... ... ... ----------- ... ... ... ... ... ... ... ... ... ... ... ... .. 
AG-110m Not. Detected -------- 6.11E-02 
AR-41 Not Detected -------- 6.46 
BA-D3 Not Detected -------- 1. 09E-01 
BA-140 Not Detected ---- .... -- 1.94E-01 
CD-109 Not Detected. -- .. ----- 2.10 
CD-llS Not Detected _ .. ------ 1. 38E-01 
CE-139 Not Detected -------- 5.29E-02 
CE-14.1 Not Detected .. ---- ... -- 9.79E-02 
CE-144 Not Detected ----- .. - ... 4.40E-01 
CO-56 Not Detected ----- ... - ... 6.62E-02 
CO-57 Not Detected -------- 5.83E-02 
CO-58 Not Detected -------- 5.73E-02 
CO-60 Not Detected -------- 6.28E-02 
CR-51 Not Detected -_ ... - ...... - .. 4.23E-01 
C5-134 Not. Detected -------- 9.21E-02 
CS-137 Not Detected ................. 7.16E-02 
eU-64 Not Detected -------- 2.45E+01 
EU-152 Not Detected ----- .. - .. 4.89E-01 
EU-154 Not Detected ----- ... -- 3.51E-01 
EU-155 Not Detected -------- 2.51E-01 
FE-59 Not Detected ... ... .. ... .. ... .. ... 1.21E-01 
GD-153 Not Det.ected ----- .. - .. 2.08E-Ol 
HG-203 Not Detected -------- 3.10E-02 
1-131 Not Detect.ed ... ------ .. 5.12E-02 
IN-115m Not Detected -------- 7.568-01 
IR-192 Not Detected -------- 4.968- 02 
K-40 1.60E+01 2.42 3.12E-01 
L.Z\. -14 C Not Detected -------- ~.16:2:-02 
~-54 Not Detected -------- ·:.35£-02 
MN-56 Not Detected -------- :".66 
MO-99 Not Detected -------- =.~~E-Ol 
NA-22 Noe Detected -------- 7. 72E- 02 
NA-24 Not Detect.ed -------- :'.06E-01 
NB-95 Not Detected -------- 3.31E-01 
ND-147 Not Detected -------- 3.58E-01 
NI-S7 Not Detected --- .. ---- 1. 06E-01 
3E-7 Not. Detected -------- 4.85E-01 
RU-I03 Not Detected -------- 5.16E-02 
RU-106 Not Detected -------- 5.10E-Ol 
S8-122 Not Detected -------- 7.91E-02 
58-124 Not Detected -------- 5.62E-02 
S3-125 Not Detected -------- l.S4E-Ol 
SC-46 Not Detected ------ .. - ~.08E-02 
SR-85 Not Detected -------- 6.96E-02 
TA-182 Not Detected - - - - - .. .. - 2.70E-01 
TA-183 Not Det.ected -------- 9.26E-01 
TE-U2 Not Detected ------~- 5.54E-02 
TL-201 Not Detect.ed -----_ .. - 3.07E-01 
V·48 Not Det.ected ------ .. - 6.57E-02 
XE-133 Not. Detected -------- 2.55E-01 
Y-88 Not Det.ected -------- 4.32E-02 
ZN-65 Not: Detected -------- 1. 79E- 01 
ZR-95 Not Detected -------- 1.0BE-01 



****************************************************** **~*****l~J:)***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 8-28-95 11:05:11 PM * 

* ~:::::: *:: ~ /7.* ***;~*; i; /~* * * * ** **:::::::: *:: ~*;;:{~* ~*j; i;~: * * * * * * *: 
****************~****'*~'*~***********************~~** *t;************* 
Customer 
Customer Sample 10 
Lab Sample 10 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elaosed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-GI1-0-SS-01 
50072910 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

619.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:54:00 AM 
10:32 :49 PM 

1800 seconds 
1801 seconds 

COl!'ments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2.3 E:rror M[;.Jl. 

- - - - - -- .. - .. .. ... - .. -.. .. .. .. .. .. .. - .. - ... - - - .. - - - .. .. ... - - - - .. - - ... - - -
U-238 Not Detected -------- 6.39 
T3-234 Not Detected -------- 1.~9 
U-234 Not Detected .. .. .. .. ... ... ... .. 2.';1£+01 
RA-226 1. 50 7.72E-Ol 1.:: 
PB- 214 6.6BE-Ol :.38E-O: 1.::?E-01 
BI-214 5.97£-01 :".435-0:' :.::::::-01 
PB- 210 9.14E-01 6.20E·Ol 7.6JE-Ol 

TH-232 7.04E-01 2.23E-01 2.35B-Ol 
RA-228 6.52E-01 2.43E-01 2.22E-01 
AC- 228 Not Detected -------- 3.93::;-01 
TH-228 1.05 4.64E-Ol 8.63E-01 
RA-224 Not Detected ------ ... - 1. 95 
PB-212 7.96E-01 1.67£-01 7.3SE-02 
BI-212 9.52E-01 4.40E-Ol 5.62E-01 
TL-208 7.38E-01 1.59E-01 1.46E-01 

U-235 Not Detected ... ... .. .. ... ... ... ... 4.59E-01 
T!-!-231 Not Detected - ~ - - - - - - - -
?A-231 :-lot Detected - ~ - - - - - - L. .. ::'L. 
AC-227 Not Detected -------- 3.20 
TH-227 Not Detected -------- 6.94E-Ol 
RA-223 Not Detected -------- 3.4SE-01 
RN-219 Not Detected -------- 8.aOE-Ol 
PB-211 Not Detected .. ... .. .. .. - .. - :'.16 
TL-207 Not Detected .. ... .. .. .. .. .. .. 2.70E+Ol 

AM-241 Not Detected -------- 1. 04 
PU-239 Not Detected -------- 5.46E+02 
N?-237 Not Detected .. ... .. ... .. .. .. .. 6.73E-01 
FA- 233 Not 8etecced - .. -- .. --- 1.eSE-Ol 
TH-229 Not Detected -------- 5.42E-01 



[Summary Report) - Sample ID: 50072910 
11~ 

Nuclide Activity 
(pCi/gram) 

28 Error MDA 

- -- - - .. .. .. .. .. --... -- -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
AG-llOm Not Detected -------- 5.80E-02 
AR-4l Not Detected -------- 7.53 
BA-l33 Not Detected -------- 1. 12E- 01 
BA-140 Not Detected .. .. .. .. .. .. .. .. 2.13£-01 
CD-l09 Not Detected' -------- 2.25 
CD-11S Not Detected .. .. .. .. .. .. .. .. 1.38E-01 
CE-139 Not Detected -------- 5.41E-02 
CE-141 Not Detected - .. ----- .. 1.02E-Ol 
CE-144 Not Detected -------- 4.73E-01 
CO-56 Not Detected -------- 6.S7E-02 
CO-57 Not Detected -------- 6.34E-02 
CO-58 Not Detected -------- 5.86E-02 
CO-60 Not Detected -------- 8.10E-02 
CR-51 Not Detected .. .. .. .. .. .. .. .. 4.39£-01 
CS-134 Not Detected -------- 1.00E-01 
CS-137 Not Detected -------- 6.87£-02 
CU-64 Not Detected -------- 2.95E+01 
£U-1S2 Not Detected -------- 4.97£-01 
EU-1S4 Not Detected -------- 3.45E-01 
EU-15S Not Detected -------- 2.70E-Ol 
FE-59 Not Detected .. .. .. .. .. .. .. .. l.24E-Ol 
GD-153 Not Detected .. .. .. .. .. .. .. .. 2.05E-Ol 
HG-203 Not Detected .. .. .. .. .. .. .. .. 5.08E-02 
1-131 Not Detected .. .. .. .. .. .. .. .. 5.42E-02 
IN-115m Not Detecte::' .. .. .. .. .. .. .. .. 7.51E-O: 
IR-192 Not Detecte::i .. .. .. .. .. .. .. .. 5.00E-C2 
K-40 l.53E+0:' 2.34 5.98E-01 
LA-HO Not Detecte::i -------- 9.73E-C2 
MN-S4 Not Detected .. .. .. .. .. .. .. .. 6.73E-02 
MN-56 Not Detected - .. ------ 1. 62 
MO-99 Not Detected --_ ... ---- 5.21E-Ol 
NA-22 Not Detected -------- 7.92E-02 
NA-24 Not Detected -------- l.03E-Ol 
N!3-95 Not Detected -------- 3.52E-Ol 
~-147 Not Detected .. .. .. ... .. .. .. .. 3.88E-01 
NI-57 Not Detected .. .. .. .. .. .. .. .. 1.10E-01 
BE-7 Not Detected .. .. .. ... .. .. .. .. 4.49E-Ol 
RU-I03 Not Detected .. .. - --- ... - 5.17E-02 
RU-I06 Not Detected - .. - -- ... ... - 5.67E-Ol 
SB-122 Not Detected -- - -- - -- 8.80£-02 
SB-124 Not Detected - .. .. -.. - -- 5.93E-02 
SB-125 Not Detecte::i .. - - - - - .. - 1.68E-Ol 
SC-46 Not Detecte::i -------- lonE-Ol 
SR- 85 Not Detected ... ------- 7.09E-02 
TA-182 Not Detected - - .... .... - .. .... - 3.14E-Ol 
TA-183 Not Det.ected -------- 9.63E-01 
TE- 32 Not Detected _ .. ------ 5.73E-02 
TL-201 Not. Detected - .. - .. - - .. .... 3.25E-01 
V-48 Not Detected .. .... .. .. - .. - .... 6.82E-02 
XE-133 Not Detected .. - - .. .... .. .. - 2.63E-01 
Y-88 Not Detected .. - .. .... .. .... .... .. 6.39E-02 
ZN-65 Not Detected .. .... .. .. .. - .. .... 2.08E-01 
ZR-95 Not Detected - .. .... .. - .. .. .... 1.15E-01 



****************************************************** **~*****l)C*ti***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 8-28-95 11:42:08 PM * 

, . "~* * * * * * * * * * * * *::}.:* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* Analyzed by: r~ ~/(j- Reviewed bY:~ S/z-f/J"I- : 
***************** **********'***********************~:****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-012-0-SS-01 
50072911 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

618.000 
8-28-95 
8-28-95 

LAB 0 2 

gram 
10:44:00 AM 
11:09:45 PM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

28 Error MDA 

- - -.. - -.. .. - - - .. -.. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - .. .. - .. .. .. .. .. .. 
u- 238 Not Detected -------- 6.31 
TH-234 Not Detected -------- 1. 49 
u- 234 Not Detecc:ed -------- 2.34E+C: 
RA-226 9.52E-O: 8.47E-01 1. 33 
PB-214 7.79=:-01 1. 61E- 01 1.38E-:: 
BI-214 6.99E-01 1.39E-01 1.04E-C: 
PB-210 Not Detecced -------- 1.49 

TH-232 7.54E-01 2.93E-01 3.79E-01 
RA-228 5.30B-01 2.63E-01 3.58E-01 
AC-228 8.67E-O: 2.28E-01 2.16E-Ol 
TH-228 Not Detected ... -- -- .. -- 1. 66 
RA-224 Not Detected .------- 1. 93 
PB-212 8.27:£-01 .L. 86E- 01 6.96E-02 
BI - 212 6.60E-01 4.37E-01 6.35E-01 
TL-20a 9.02£-01 2.06E-01 1. 93E- 01 

U-235 Not Detected -------- 4.69E-01 
TH-231 N:Jt Detected -------- 1. 05 
PA-231 ~ot Detected .. .. .. .. .. .. .. .. 2.57 
AC-227 Not Detected -------- 3.18 
TH-227 Not Detected .. .. .. .. .. .. - - 6.89E-O: 
RA-~23 Not Detected - - -- - - - - 3.4SE-Ol 
RN-219 Not Detected - - - - - - - - 8.SSE-01 
PB-211 Not Detected - - -- - - - - 1.12 
TL-207 Not Detected -------- 2.69E+01 

AM-241 Not Detected -------- 1. 05 
PU-239 Not Detected -------- 5.24E+02 
NP-237 Not Detected -------- 6.92E-01 
PA-233 Not Detected - - - - - - - - 1.08E-01 
TH-229 Not Detected -------- 5.40E-Ol 



)?- t-{ 
[Summary Report] - Sample ID: 5007·2911 

Nuclide Activity 2S Error MDA 
.", (pCi/gram) 
:.') ---------- .. .. .. .. .. .. .. .. .. .. .. ... ... ----------- ... ... .. ... ... .. ... ... ... ... ... ... ... 

AG-110m Not Detected -------- 6.458-02 
AR-41 Not Detected -------- 9.17 
SA-133 Not Detected -------- 1.208-01 
SA-140 Not Detected -------- 2.098-01 
CD-109 Not Detected. -------- 2.35 
CD-l15 Not Detected -------- 1. 408-01 
C8-139 Not Detected .. ... .. .. .. .. ... ... 5.388-02 
C8-141 Not Detected ... ... .. .. .. .. .. .. 1. 078-01 
C8-144 Not Detected -------- 4.568-01 
CO-56 Not Detected -------- 7.21E-02 
CO-57 Not Detected -------- 6.24E-02 
CO-58 Not Detected -------- 6.24E-02 
CO-60 Not Detected -------- 6.55E-02 
CR-51 Not Detected -------- 4.42E-01 
CS-134 Not Detected ... ... .. ... ... ... ... ... 9.96E-02 
CS-137 Not Detected -------- 7.33E-02 
CU-64 Not Detected .. .. .. .. ... .. .. .. 3.09E+01 
EU-152 Not Detected -------- 4.93E-01 
EU-154 Not Detected -------- 3.53E-01 
EU-155 Not Detected -------- 2.50E-01 
FE-59 Not Detected .. ... ... .. .. .. ... .. 1. 43E- 01 
GD-153 Not Detected ... ... ... .. .. ... .. ... 2.13E-01 
HG-203 Not Detected -------- 5.35E-02 
1-131 Not Detected -------- 5.48E-02 
IN-115m Not Detected -------- 8.538-01 
IR-192 Not Detected -------- 5.09E-02 
K-40 1.48E+01 2.28 6.37E·Ol 
LA- 14 C Not Detected -------- 0.56E-02 
MIll-54 Not Detected -------- 7.023-02 
~-56 Not Detected ... .. ... ... ... ... .. ... 2.19 
MO-99 Not Detected ... ... ... .. ... .. .. ... 5.07:::-01 
NA-22 Not Detected -------- 7.548-02 
NA-24 Not Detected ... .. .. ... ... ... .. .. 1.27E- 01 
NB-95 Not Detected -------- 3.52E-01 
ND-147 Not Detected .. .. ... ... ... ... .. .. 3.83E-01 
NI-57 Not Detected -------- 1.20E-01 
3E-7 Not Detected ... ... ... .. .. .. .. ... 4.74£-01 
RU-103 Not Detected -------- 5.03E-02 
RU-106 Not Detected ... .. .. .. ... ... .. .. 5.32E-01 
SB-122 Not Detected ... ... .. .. ... ... .. ... 9.07E-02 
SB-124 Not Detected .. .. ... .. .. .. .. ... 5.84E-02 
SB-125 Not Detected -------- 1.65E-01 
5C-46 Not Detected -------- - O-~ 0-~~ ,j.=.- -
SR-85 Not Detected -------- 7.llE-02 
TA-182 Not Detected -------- 3.04E-01 
TA-183 Not Detected -------- 9.81E-01 
TE-132 Not Detected -------- 5.47E-02 
7L-201 Not Detected -------- 3.14E-01 
V-48 Not Detected -------- 6.57E-02 
XE-133 Not Detected -------- 2.71E-01 
Y-88 Not Detected -------- 5.80E-02 
ZN-65 Not Detected -------- 2.06E-01 
ZR-95 Not Detected -------- 1.1SE- 01 



****************************************************** **~*****J*~ti*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 8-29-95 12:19:20 AM * 
-.~*********************************************************************~* 

• ~alYZed bY:./'J~ 5'.1z~/f'~- Reviewed bY:./').,· I" 4ijr : 
*************;*~*~****'*~**************************~::* *J:~************ 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Samole Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-013-0-SS-01~ 
50072912 

SOLID MARINELLI 
Solid 
2SMAR 

SAMPLE 

632.000 
8-28-95 
8-28-95 

gram 
10:46:00 AM 
11: 46: 56 PM 

LAB 0 2 . 
1800 seconds 
1801 seconds 

COIlL-nents: 
************************************************************************* 

Nuclide Activity 
(pCi/graml 

2S Error MDA 

- ~ - - ~ - - - - - - - ~ - - ... ... ... ... ~ ... ... ... ... ... - ... ... ... ... ... ... - ... - ... ... ... ... ... ... ... ... ... ... ... ... 

"J-238 Not Detected -------- 6.18 
~E-234 Not Detected -------- 1. 44 
~:-23..; No::: Detected ... ... ... ... ... ... ... ... 2.272+01 
:\.A-226 1. 70 9.13E-01 : ... 34 
~3-2:4 6.56E-01 1.35E-01 :.06E-C1 
3~-214 5.80E-01 1.22E-01 S.86E-02 
-,--. ~ ... ,.... 
.:'":::=t ... ..::.. .i. \... Not Detected ... ... ... ... ... ... ... ... 1.71 

TH·232 8.74E-01 2.69E-01 2.94E-01 
RA-228 4.84E-01 3.07E-01 4.54E-01 
AC-228 6.43E-01 1.94E-01 2.04E-01 
TH-228 Not Detected -------- 1. 56 
?A-224 Not Detected ... ... ... ... ... ... ... ... 1. 90 
0'3-212 7.29E-01 1.54E-01 6.59E-02 
3::-212 8.90£-01 5.07E-01 7.20E-01 
':'::"-208 7.23E-01 1.75E-01 1. 69E- 01 

'0-235 Not Detected -------- 4.29E-01 
:";-{-231 Not Detected ... ... ... ... ... ... ... ... :.04 
;_~-23: :-.io"C Detected - - - - - - - - _.-:0 

AC-227 Not Detected -------- 3.07 
TH-227 Not Detected - - - - - - - - 6_49E-01 
~.- 22 3 Not Detected -------- 3.33E-01 
RN-:219 Not Detected -------- 3.85E-01 
?3-211 Not Detected - - - - - - - - : .13 
:-:...- 207 Not Detected -------- 2.42E+01 

.!L"-:- 24::' Not Detected -------- 1.02 
?L"-239 Not Detected -------- 5.04E+02 
:;?-237 )l"ot: ::>etec:ed -------- 6.762-01 
OOA-233 Not Detected - - - - - - - - 1. 09E- 01 
T~-229 Not Detected -------- 5.09£-01 



[Summary Report] - Sample ID: S007'2912 [7 (-{ 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
- - - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... ... ... ... 

AG-110m Not Detected -------- 6.61E-02 
AR-41 Not Detected -------- 1.2SE+01 
BA-l33 Not Detected -------- 1.12E- 01 
BA-140 Not Detected -------- 1. 9SE- 01 
CD-109 Not Detected· -------- 2.27 
CD-llS Not Detected ------ ... - 1.42E-01 
CE-139 Not Detected -------- s.49E-02 
CE-141 Not Detected -------- 9.S1E-02 
CE-144 Not Detected -------- 4.S9E-01 
CO-56 Not Detected -------- 6.S2E-02 
CO-S7 Not Detected -------- S.92E-02 
CO-58 Not Detected -------- S.74E-02 
CO-60 Not Detected -------- 7.27E-02 
CR-sl Not Detected -------- 4.29E-01 
CS-134 Not Detected -------- 9.S4E-02 
CS-137 Not Detected -------- 7.SSE-02 
CU- 64 Not Detected ... ... ... ... ... ... ... ... 2.91E+01 
EU-lS2 Not Detected ... ... ... ... ... .. ... ... 4.69E-Ol 
EU-ls4 Not Detected ... ... ... ... ... ... ... ... 3.46E-01 
EU·155 Not Detected ... ... ... ... ... ... ... ... 2.s3E-Ol 
..... ...., --". 
!"t:.-::J::1 Noe iJetectea ... ... ... ... ... ... ... ... 1. 26E- 01 
GD·l::3 No: Detected -------- 2.01£·02-
HG-203 Noe Detected ... ... ... ... ... ... ... ... 5.23E-02 
1-131 Not Detected ... ... ... ... ... ... ... ... 5.26=:-02 
IN-E5m Noe Detected ... ... ... ... ... ... ... ... 9.41:::-01 
r:X-l?2 Noe: Detected ... ... ... ... ... ... ... ... 3.123-02 
K-40 1.S9E+01 2.41 5.05£-02-
LA-HO Noe Detected ... ... ... ... ... ... ... ... 9.072-0: 
MN- 5~ No: Detected ... ... ... ... ... ... ... ... 6e65E-C: 
MN-55 Not Detected ... ... ... ... ... ... ... ... 2.32 
MO-99 Not Detected ... ... ... ... ... ... ... ... 5.483-2: 
NA-22 Not Detected ... ... ... ... ... ... ... ... 7.42::-02 
NA-24 Not Detected ... ... ... ... ... ... ... ... 1. 27£- OJ. 
No-95 Noe Detected -------- 3.33::-0: 
NO-I·n Not Detected -------- 3.95::-01 
Nr-57 Not Detected -------- 1.22£-01 
B£-7 Not Detected ... ... ... ... ... ... ... ... 4.62£-01 
RU-I03 Not Detected - - - - - - - - 5.22E-02 
RU-106 Not Detected - - - - - - - - 5.60E-D:" 
S3-122 Not Detected -------- S.27E-02 
S3 -12 4 Not Detected -------- 5.892-02 
S3-:25 Not Detected ------ -: c.r-=.,""-_._-- -
5(:-';'; Noe Detected· - - - - - - - - S.7TE.-:-::' 
SR.-8S No:. Detected - - - - - - - - 6.71E-02 
TA-lS2 Not Detected -------- 2.96E-C: 
TA-183 Not Detected -------- 9.50E-O: 
TE-132 Nor. Detected - - - - - - - - 5.S4£-02 
TL-20I Not Detected -------- 3.22::"0: 
V-48 Nor. Det.ected - - - - - - - - 6.27::-02 
XE-13 3 Nor. Detected - - - - - - - - 2.S1E-O:' 
Y-88 Not. Detected -------- 5.54E-02 
ZN-65 Nor. Detected -------- 1.91E-O: 
ZR.-95 ;.Joe Detected -------- 1.13£-0: 



* * * * * ** * * * * ** * ** * * * * * * **** ................................. * * * ... * ... * ...... ** ......... * * * * *" ............ * * * * l*~ H ...... * * 
* Sandia National 'Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-29-95 8:16:19 AM • * 

~-:::::::*:::*;;;:"'***r~::~:~****"'''''''::::::::*:::~**;~*,7$*/*-********: 
** ... **************,(*~***!**~~*********************~:* ......... ************** 

Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-b14-0-SS-01-
50072913 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

695.000 
8-28-95 
8-29-95 

LAB02 

gram 
10:48:00 AM 
7:38:11 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - -- .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected .. .. .. .. .. .. .. .. 5.47 
TH-234 Not Detected .. .. .. .. .. .. .. .. 1. 34 
U-234 Not Detected -------- 2.02E+01 
RA-226 1.15 6.26E·C:' 9.llE-01 
PB-214 6.8SE-Cl 1.45E-:::::" 1.30E-01 
BI - 214 6.62E-01 1. 52E- 0:' 6.97E-02 
PB-210 Not Detec::.sj -------- 1. 49 

TH-232 6.75E-01 2.29E-01 2.67E-01 
RA-228 6.56E-01 2.39E-Ol 2.80E-01 
AC-228 7.96E-01 2.07£-Cl 1.95E-01 
TH-228 9.96E-01 4.73E-0: 7.92E-01 
RA-224 Not Detected -------- 1. 74 
PB-212 7.36£-0: 1.53E-C: 6.78£-02 
BI-212 9.89E-01 4.29E-01 5.42E-01 
TL-208 7.42E-01 1.69E·01 1. 53E- 01 

U-235 Not Detected .. .. .. .. .. .. .. ... 4.19E-01 
TH-231 Not Detected ------- .. 9.62E-0: 
PA-231 Not Detectsd -------- 2.45 
AC-227 Not Detected -------- 2.91 
TH-227 Not Detecte::l. .. - .. .. - .. .. .. 6.27E-01 
RA-4 23 Not Detected _ .. _----- 3.17E-01 
RN-219 Not Detected _ ... _----- 7.93E-01 
PB-2ll Not Detected .. ... .. .. ... .. - ... 1. 02 
TL-207 Not Detec::.ed -------- 2.27E+01 

AM-241 Not Detected -------- 9.17E-Ol 
PU-239 Not Detected. - - - - - - - - 4.76E+02 
NP-237 Not Det.ected. -------- 6.19E-01 
PA-233 Not Dete::ted - - - - - - - - 1. OOE- 01 
TH-229 Not: Det.ected -------- 5.00E-01 



11M 
[summary Report] - Sample 1D: 50072913 

Nuclide Activity 2S Error MDA 
.'~ (pCi/gram) 

---------- ... ... ... ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... ... ... - ... ... ... ... ... ... ... .. ... ... ... 

AG-110m Not Detected -------- 6.20E-02 
AR-41 Not Detected ------ ... - 1. 94E+02 
EA-133 Not Detected -------- 1.08E-01 
EA-140 Not Detected -------- 1. 78E-01 
CD-109 Not Detected· -------- 2.11 
CD-l1S Not Detected -------- 1.4sE-01 
CE-139 Not Detected -------- 4.96E-02 
CE-141 Not Detected -------- 9_78E-02 
CE-144 Not Detected -------- 4.00E-01 
CO-56 Not Detected ----- ... _- G.G7E-02 
CO-57 Not Detected -------- 5.44E-02 
CO-58 Not Detected -------- 5.18E-02 
CO-GO Not Detected -------- G.S1E-02 
CR-51 Not Detected -------- 3.87E-01 
CS-134 Not Detected -------- 9.2SE-02 
CS-137 Not Detected -------- 7.15E-02 
CU-64 Not Detected ... ... ... ... ... ... ... ... 4.20E+01 
EU-152 Not Detected -------- 4.82E-01 
EU-1s4 Not Detected -------- 3.17E-Ol 
EU-155 Not Detected -------- 2.34E-01 
FE-59 Not Detected -------- 1. 35E- 01 
GD-1s3 Not Detected -------- 1.94E-01 
HG-203 Not Detected -------- 5.04E-02 
1-131 Not Detected -------- 4.97E-02 
IN-115m Not Detected -------- 2.89 
!R-192 Not Detected -------- 4.76E-02 
~-.; 0 1. 46E+01 2.22 5.82E-01 
:"A-140 Not Detected -------- 9.75E-02 
MN-54 Not Detected ---- ---- 6.27E-02 
MN- 56 Not Detected ._------ 1. 93E+01 
!'10-'?9 Not Detected -------- 5.32£-01 
NA-22 Not Detected -------. 7.S5E-.j;G 
NA-24 Not Detected -------- 1.59E-01 
NE-95 Not Detected -------- 3.413-0::' 
ND-147 Not Detected -------- 3.43E-01 
NI-S7 Not Detected -------- 1.25E-01 
BE-7 Not Detected -------- 4.28E-01 
RU-103 Not Detected ~ - - - - - - - 4.78E-02 
RU-106 Not Detected - - - - - - - - 4.63E-01 
5B-122 Not Detected - - - - - - - - B.BBE-02 
5B-124 Not Detected -------- 5.48E-02 
SE-125 Not Detected -------- 1.42E-01 
SC-46 Not Detected -------- 9.18E-02 
SR-85 Not Detected -------- 6.14E-02 
TA-182 Not Detected -------- 2.67E-01 
TA-1B3 Not Detected -------- 8.95E-Ol 
TE-i32 Not Detected -------- 5.53E-02 
TL-201 Not Detected --.---_. 3.19E-Ol 
v- 48 Not Detecced -------- 6.07E-02 
XE-133 Not Detected -------- 2_82E-01 
Y-88 Not Detected - - - - - - - - 5.39E-02 
ZN-65 Not Detected -------. 1.84E-01 
ZR-95 Not Detected -------- 9.24E-02 



- I~H 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-29-95 9:05:23 AM * 
--~********************************************************************~* 

* Analyzed by: /')fo- $!1-?/f/' Reviewed bY:~ :r/z.,jrr : 
****************~*********************************~*~****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-OlS-0-SSD-04-
50072914 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

581. 000 
8·28-95 
8-29-95 

LAB 02 

gram 
10:50:00 AM 

8:27:12 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nucl::'de Activity 
(pCi/gra;n) 

28 Error MDA 

- - - - - - .. - .. - .. .. .. .. .. .. .. .. -.. - - - - .. - - - .. .. .. - - - ~ .. .. .. .. .. .. .. - .. .. - -
U·238 Not Detected -------- 6.26 
TH-234 Not Detected .. .. .. .. .. .. .. - 8.35E-0l 
U·23~ Not Detected .. .. .. .. .. .. .. - 2.44E:'C: 
RA-226 1. 48 9.8SE-01 1. 50 
~3-2:4 6.04E·01 1.42E-01 1.10E-C: 
51-214 6.26E-01 1. 41E- 01 1. 35E-:: 
P3·210 8.24E-01 6.67E-01 9.15E·0: 

TH-232 6.81E-01 2.57E-01 3.18E-01 
RA-228 7.00E-01 3.03E-01 2.58=:-01 
AC·228 8.312-01 2.31E-01 2.30E-01 
TH-228 8_25E-01 4.52E-01 9.16E-01 
R..,\-224 8.0TS-01 5.26E-01 9.55E-01 
P3-212 8.26E-01 1.97E-01 B.24E-02 
BI-212 B.44E-01 4.47E-01 6.02E-01 
TL-208 7.17E-01 1. 72E- 01 1. 56E- 01 

U-235 Not Detected -------- 4.68E-01 
TE-23l Not Detected .. .. - .. .. .. .. .. 1. 08 
PA-231 Not Decected ----- .. _- 2.80 
AC-227 Not Detected .. .. .. .. .. .. .. - 3.35 
T:{-227 Not Detected - - - - - - - - 7.20E-01 
RA-¥3 Not Detected - - - - - - - - 3.58E-G1 
R~-219 Not Detected - - - - - - - - 9.24E-01 
P3-2:"l Not Detecced -------- 1. 24 
TL-2C7 Not Detected -------- 2.70E+O:' 

A.lvI- 241 Not Detected -------- 1. 02 
PU-239 Not Detected - - - ... ... - - - 5.41E+02 
N?-237 Not Detected -------- 4.01E-01 
FA-233 Not Detected - - - - - - - - 1.19E-01 
TH-229 Not Detected ------- ... 5.93E-01 



[Summary Report) - Sample ID: 50072914 IT~I 
Nuclide Activity 2S Error MDA 

.~ (pCi/gram) 
\_--------- .. .. - -.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

AG-llOm Not Detected .. .. .. .. .. .. .. .. 6.96E-02 
AR-41 Not Detected .. .. .. .. .. .. .. .. 2.88E+02 
BA-133 Not Detected .. .. .. .. .. .. .. .. l.19E-01 
BA-l40 Not Detected -------- 2.08E-Ol 
CD-I09 Not Detected· .. .. .. .. .. .. .. .. l.38 
CD-1l5 Not Detected .. .. .. .. .. .. .. .. l.67E-01 
CE-139 Not Detected -------- 5.71E-02 
CE-141 Not Detected .. .. .. .. .. .. .. .. 1.07E-01 
CE-144 Not Detected -------- 4.74E-01 
CO-56 Not Detected .. .. .. .. .. .. .. .. 6.86E-02 
CO-57 Not Detected .. .. .. .. .. .. .. .. 6.52E-02 
CO-58 Not Detected .. .. .. .. .. .. .. .. 6.63E-02 
CO-60 Not Detected -------- 6.56E-02 
CR-S1 Not Detected -- .. ----- 4.56E-01 
CS-134 Not Detected -- .. ----- 1.02E-01 
CS-137 Not Detected .. .. .. .. .. .. .. .. 8.06E-02 
CU-64 Not Detected .. .. .. .. .. .. .. .. 4.37E+01 
EU-1S2 Not Detected .. .. .. .. .. .. .. .. 4.98E-01 
EU-154 Not Detected -------- 3.63E-01 
EU-1S5 Not Detected ... .. .. .. .. .. .. .. 2.74E-01 
FE-59 Not Detected -------- 1.39E-01 
GD-1S3 Not Detected -------- 2.38E-01 
EG-203 Not Detected -------- 5.99E-02 
1-131 Not Detected .. .. .. .. .. .. - .. S.7SE-02 
IN-115m Not Detected -------- 3.72 
IR-192 Not Detected .. .. .. ... .. .. .. .. 5.563-02 
K-40 1.67E+01 2.54 S.D13-C: 
:..::,.- h: :-<oe Deeected .. .. .. ... .. .. .. .. . 0-- --..L .. "'="-'-'_ 
MN. C::d Not Detected .. .. .. ... .. .. .. .. 5.90E-C: 
MN- 56 Not Detected .. .. .. .. .. .. .. .. 2.45E+01 
MO-99 Not Detected .. .. .. .. .. .. .. .. 6.35E-01 
NA-22 Not Detected ------ .. - 7.64E-02 
NA-24 ~ot Detected .. .. .. .. .. .. .. .. l.99E-0: 
NB-95 Not Detected .. .. .. .. .. .. .. .. 3.97E-01 
ND-147 Not Detected ... .. .. .. .. .. .. .. 4.00E-01 
NI-S7 Not Detected .. .. .. .. .. .. .. .. 1.44E-01 
BE-7 Not Detected .. .. .. - - - -- - 5.14E-C1 
RU-103 Nor. Detected - - . -- - .. .. 5.38E-02 
RU-106 Noe Detected -----_.- 5.54E-01 
53-122 Not Detected -------- 1.04E-Ol 
53-124 Not Detected .. .. - -- - - - o.37E-02 
53-125 Not Detected - - .. .. - - - - 1.64:2-0: 
5C-46 Not Detected - - - - .. - .. . 1.03E-O: 
5R-8S Not Detected --.----- 7.S9E·02 
TA-182 Not Detected - - - - - .. .. - 3.04E-01 
TA-183 Not Detected - - - .. .. .. .. - 9.96B-O:!' 
TE-t32 Not Detected - .. .. - .. .. .. - 6.S8E-02 
TL-201 Not Detected - .. - .. - - .. - 3.78:2-01 
V-48 Not Detected .. .. .. - - .. - - 7.60E-02 
XE-133 Not Detected .. .. .. .. .. .. .. - 3.13E-01 
Y-88 ~o:: Deeected - - .. - - - .. - 5.90E-02 
Z1'-' - f.5 Not: D<::t.ected -------- 2.01.E-C: 
Z,,--95 Not Detected -- .. ----- :.26E-01 



****************************************************** **~*****lz*tt** ... ** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-29-95 9:51:42 AM * 
'~t********************************************************************** 

* ~alYZed bY:/l./ ~/'L-F4J Reviewed bY:/"""I- st~/~r : 
****************~**********J:**********************4::** **************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-016-0-SS-01~ 
50072915 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

619.000 
8-28·95 
8-29-95 

LAB 0 2 

gram 
10:52:00 AM 
9:16:35 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

U-238 Not Detected ... ... ... ... ... ... ... ... 6.29 
TH-234 Not Detected ... ... ... ... ... ... ... ... 1.47 
U-234 Not Detected ... ... ... ... ... ... ... ... 2.22E+01 
RA-226 1.15 1. 00 1.57 
?3· 214 7.31E-01 1.62E-01 1.SSE-C': 
BI-214 6.08E-Ol 1.32E-01 1.ISE-Ol 
PB-210 Not Detected -------- 1. 54 

TH-232 9.79E-01 2.92E-01 3.14E·01 
RA-22S 5.47E-01 2.63E-01 3.56E-Ol 
AC-223 8.35E-Ol 2.33E-01 2.42E-Ol 
TH-228 9.78£-01 4.46E-01 8.42E-01 
RA-224 Not Detected -------- 1. 86 
PB-212 8.09E-Cl 1.68E-01 1.38E-01 
BI-212 9.46E-01 4.86B·01 6.63E-01 
TL-208 7.63E·01 1. 68:2- 01 1.31E·(l1 

U-235 Not Detected - ... ... ... ... ... ... ... 4.32E-01 
TH-231 Not Detected --- ... ---- 1. 02 
PA-231 Not Detected ... .... ... ... ... ... ... ... 2.55 
AC-227 Not Detected ... ... ... ... ... - ... ... 3.17 
TH-227 Not Detected ... ... ... ... ... ... ... ... 7.17E-01 
RA-223 Not Detected ... ... ... ... ... ... ... ... 3.38E-01 
RN-i19 Not Detected ... .. ... ... ... .. ... .. 8.42E-01 
FB· 211 Not Detected -------- 1.15 
TL-207 Not Detected - - - - - - - - 2.59E+01 

AM-241 Not Detected - - - .. - - - - 1. 05 
?U-239 Not Detected -------- 5.23E+02 
Np-237 Not Detected -------- 6.83E-Ol 
PA-233 Not Detected - - - - - - - - 9.83E-02 
TH-229 Not Detected -------- 5.71E-01 



[summary Report] - Sample 1D: 50072915 
f?L{ 

Nuclide Activity 2S Error MDA 
~-' ... (pCi/gramJ . '. 

---------- ... ... - ... ... - ... ... -... ... - - -... ... ... ... ... ... ... ... ... ... -------- ... ----
AG-ll0m Not Detected -------- 6.s4E-02 
AR-41 Not Detected -------- 4.12E+02 
SA-133 Not Detected -------- 1.18E-01 
BA-140 Not Detected -- ..... ---- 2.15E-01 
CD-109 Not Detected -------- 2.35 
CD-lls Not Detected -------- 1.68E-01 
CE-139 Not Detected -------- 5.42E-02 
C£-141 Not Detected -------- 9.99E-02 
C£-144 Not Detected -------- 4.41E-01 
CO-56 Not Detected -------- 6.74E-02 
CO-57 Not Detected -------- 5.83E-02 
CO-58 Not Detected -------- 5.82E-02 
CO-60 Not Detected -------- 7.58E-02 
CR-51 Not Detected ---_ ... _-- 4.30E-Ol 
CS -134 Not Detected -------- 9.72E-02 
CS-137 Not Detected -_ ...... ---- 7.49E-02 
CU-64 Not Detected -------- s.52E+Ol 
EU-152 Not Detected -------- 4.82E-01 
EU-154 Not Detected -------- 3.57E-01 
EU·155 Not Detected ... ------- 2.76E-Ol 
FE-59 Not Detected -------- 1. 35E- 01 
GD-153 Not Detected -------- 2.08E-ol 
HG-203 Not Detected -------- 5.32E-02 
I-131 Not Detected -------- 5.54£-02 
IN-115m Not Detected ... ------- 4.21 
IR-l92 Not Detected ... ------- 4.97E-02 
K-40 1.53::::+01 2.3"; 6.14E-01 
LA-140 Not Detected -------- 1.1SE-01 
MN-54 Not Detected ... ------- 6.26E-02 
T\1N-56 Not Detected ... ... ... ... ... ... ... ... 2.99E+01 
~O-99 Not Detected -------- 5.98£-01 
NA-22 Not Detected -------- 7.43E-02 
NA-24 Not Detected -------- 1.9SE-01 
NB-95 Not Detected -------- 3.95E'-01 
ND-147 Not Detected -------- 4.05E-01 
NI-57 Not Detected -------- 1.49E-Ol 
BE-7 Not Detected -------- 4.57E-Ol 
RU-103 Not Detected ------.- ::.41£-n 
RU-106 Not Detected -------- 5.59£-01 
SB-122 Not Detected ------.- 1. OoE- 01 
SB-124 Not Detected .------- 5.77E-02 
SB-125 Not Detected ------.- 1.68£-01 
5C-46 Not Detec::ed .-.----- - _ ..... - ,..-

..:... . -''';':'' -~'-
5R-85 Not Detected .------- 7.48E-02 
TA-182 Not Detected -------- 3.14E-01 
TA-183 Not Detected .------- 1. 03 
TE-1B2 Not Detected -------- 6.39E-02 
TL-201 Not Detected -------- 3.62E-01 
V-4a Not Detected -------- 6.72E-02 
XE-133 Not Detected -------- 2.91E-01 
y-aa Not Detect.ed .------- 5.40E-02 
ZN-65 Not Detected .------- 2.17E-01 
ZR-95 Not Detected -------- 1.14E-01 



. ! y £.-.f 
****************************************************** *******",,****t*J,,~* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] " 
* 8-29-95 10:41:47 AM " 
""~******* * ** * * ** **** * **** * * * * * * * * * * * ** * * * * ****** * * * ** ** *** **ir* * *""" *"""" 

" LalYZed bY:/h... 1Izf/tj~ Reviewed bY:./t, 5ftr/O- : 
**irir*ir*********,,*~***r*~************************~*~~**"**************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Samole Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-017-0-SS-01 -
50072926 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

597.000 
8-28-95 
8-29-95 

LAB 0 2 

gram 
11:06:00 AM 
10:04:13 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

U-238 Not Detected ...... -. 6.15 ;-; _. 
TH - 2 3 4-------:::-,...;~-------=--:-e--=-------1 , 1 ' /7 '.;. ,-<,,' ~ .. : • - /v-' 

0'1-
"J- ;/f} 

U-234 Not Detected -------- 2.40E+Ol 
, £ 

RA-226 1.99 1.02 1.49 
PB-214 7.76E-01 1.59B·01 1.30E-01 
BI-214 7.505-01 1.59E·01 1.42E-01 
PB-210 Not Detected -.------ 1.54 

TH-232 8.24E-01 2.89E-01 3.51E-01 
RA-228 7.37E-01 2.7GB-01 3.15E-01 
AC-228 8.83E·01 2.18E·01 1.765-01 
TH-22B 8.26E-01 4.65E·01 1.03 
RA-224 Not Detected -.------ 1.97 
PB-212 8.71E·01 1.80E·01 7.33E-02 
BI-212 5.42E-01 4.79E·01 7.40E-01 
TL-203 8.05E·01 1.84E·01 1.60E-01 

U-235 Not Detected .. -_.-.. 4.65E·01 
TH-231 Not Detected ........ 1.10 
PA-231 Not Detected ..... -.. 2.55 
AC-227 Not Detected .. -..... 3.43 
TH-227 Not Detected ........ 7.32E·01 
RA-223 Not Detected ._...... 3.70E·01 
RN-219 Not Detected ._-..... 8.82E·01 
PB-211 Not Detected -....... 1.20 
TL·207 Not Detected -....... 2.48E+01 

AM-241 Not Decected -....... 1.C6 
PU·239 Not Detected -.-_.... 5.48E+02 
Np-237 Not Detected ........ 7.02E.01 
PA-233 Not Detected - ..... _. 1.11E·Ol 
TH·229 Not Detected .. -.-... 5.25E.01 



[Summary Report) - Sample ID: 50072916 /rf-( 
Nuclide Activity 2S Error MDA 

'J) (pCi/grarn) 
.-.: .-" .. --- - -............... ... ... ... ... ... ... ... ... ... - ... ... ... ... ... ... ... ... ... -... ... ... ... -------------

AG-llOm Not Detected -------- 6.178-02 
AR-41 Not Detected ... ... ... - ... ... ... ... S.93E+02 
BA-l33 Not Detected -------- 1.238-01 
BA-140 Not Detected -------- 2.238-01 
CD-109 Not Detected, --_ .. ---- 2.43 
CD-llS Not Detected -------- 1.778-01 
CE-139 Not Detected -------- 5.808-02 
CE-141 Not Detected -------- 1. OSE- 01 
CE-144 Not Detected ... ... ... ... ... ... ... - 4.62E-01 
CO-56 Not Detected ... ... ... - ... ... ... - 7.23E-02 
CO-57 Not Detected ---~--- ... 6.02E-02 
CO-58 Not Detected -- ... ----- 5.68E-02 
CO-60 Not Detected -------- 6.85E-02 
CR-Sl Not Detected -------- 4.46E-01 
CS-134 Not Detected ------_ .. 1.06E-01 
CS-137 Not Detected ... ... ... ... ... ... ... ... 7.17E-02 
CU-64 Not Detected -------- 5.218+01 
8U-152 Not Detected -------- 5.028-01 
EU-lS4 Not Detected -------- 3.88E-Ol 
EU-lS5 Not Detected -------- 2.67E-01 
FE-59 Not Detected -------- 1.49E-Ol 
GD-153 Not Detected ----- ...... - 2.11E-Ol 
HG-203 Not Detected -------- 5.45E-02 
I-131 Not Detected -------- 6.08E-02 
IN-115m Noc Detected ... ... ... ... ... ... ... ... 4.78 
IR-192 Not Detected ... ... ... ... ... ... ... ... 5.39E-02 
K-40 l. 44E+Ol 2.25 7.09E-01 
L.~-140 Not Detected -------- 9.89E-02 
MN-54 Not Detected -------- 6.68E-02 
MN-56 Noe Detected -------- 3.72E+Ol 
MO-99 Not Detected -------- 6.338-01 
NA-22 Not Detected -------- 7.76E-02 
NA-24 Not Detected -------- l.94E.-Ol 
NB-9S Not: Detected ... ... ... ... ... ... ... ... 4.05E-Ol 
ND-147 Not: Detected -------- 4.03E-Ol 
NI-57 Not Detp-cted -------- l. 48E- 01 
BE-7 Not Detected -------- 4.77E-Ol 
RU-103 Noe Detected -------- 5.45E-02 
RU-I06 Not Detected -------- 5.89E-Ol 
SB-122 Noe Detected .. - - - .. - - ... 1.03E-01 
SB-124 Noe Detected .. .. - .. - ... ... ... 6.18E-02 
SB-:25 !'J::J : Detected ... ------- 1.G3£-0: 
SC-46 Not Detected -------- :;'.04E-01 
SR-85 Not Detected -------- 7.82E-02 
TA-IB2 Noe Detected ... - ... - - ... - .- 3.07E-01 
TA-183 Not Detected ---_ ... _-- 1. 04 
TE-132 Not. Detected -------- 6.66E-02 
TL-201 Not: Detected -------- 3.73E-Ol 
V-48 Not: Detected -------- 6.84E-02 
XE-133 Not: Detected -------- 3.11E-Ol 
Y-88 No:. Detected -------- 5.30E-02 
ZN- 65 Not Detected -------- 2.10E-Ol 
ZR-95 N~-

~~ Detected -------- 1.18E-Ol 



- 1-; H 
*** •• *.*** •• *******.* •••••• *****************************************~* ** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* . 8-29-95 11:26:04 AM * 
--t********************************************************************** 

* ~alYZed by: /1.- j4..7 1, J~ Reviewed by: ~/ ~ '1 ~}. : 
*****************y(******i;*I"*********************y(*~****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-01S-0-SS-01 -
50072917 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

677 . 000 
8-28-95 
8-29-95 

LAB 0 2 

gram 
10:56:00 AM 
10:52:05 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

.. .. - .. .. .. .. .. .. - .. .. - .. .. .. .. .. .. .. .. .. - - - - .. .. .. .. .. .. .. - .. .. .. .. .. .. .. .. .. .. .. .. -
U-238 Not Detected ------ .. - ::.89 
TH-234 Not Detected .. .. .. .. .. .. .. - 2..39 
U-234 Not Detected .. .. .. ... .. .. .. - 2.02E+01 
RA-225 2.26 1.23 1.83 
PB-214 5.97E-01 1.24E-01 3.98E-02 
BI-214 5.08E-01 1.15E-01 :.07E-01 
PB-210 Not Detected -------- :.41 

Tn-232 5.23E-01 2.49E-01 3.46E-Ol 
RA-228 5.14E-01 2.35E-01 3.09E-01 
AC-228 7.05E-01 1.93E-01 1.87E-Ol 
TH-228 - 5.04E-01 3.37E-01 9.29E-01 
~-224 Not De;:ected -------- :'.74 
PB-212 6.65E-01 1. 43E- 01 0:.73E-02 
BI-212 8.81E-Ol 4.57E-01 5.27E-01 
TL-208 5.16E-01 1. 40E-01 :.46E-01 

U-235 Not Detected -------- 4.10E-Ol 
TH-231 Not Detected .. .. - .. .. -.. - -'.79E-01 
PA-231 Not Detected -------- ::.30 
AC-227 Not Detected -------- 3.06 
TH-227 Not Detected .. - .. .. .. .. .. .. 6.16E-01 
RA-223 Not Detected --- .. _-- .. 3.27E-01 
RN-119 Not Detected .. .... .. .. .. ... - ... 3.60E-01 
PB-2l1 Not De:ected - - ... -- ... - ... :.14 
TL-207 Not Det:ected - ... - ... - - - ... 2.43E+01 

AM-241 Not Detected ------- ... 9.60E-01 
PU-233 Not Detected --- ... _--- 4.96E+02 
NP-237 Not Detected ... ... - ... ... - - - 6.40E-01 
PA-233 Not Detected ------- ... :".OOE-01 
TH-229 Not Detected -------- 4.90E-01 



I 
/l 

1-/ Report] 50072917 
1 

[Summary - Sample ID: 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

_ .. -------- ... ... ... ... ... ... ... ... -... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... 

AG-110rn Not Detected ---- ... _-- 1. 05E-Ol 
AR-41 Not Detected -- ................. G.77E+02 
BA-l33 Not Detected ... ------- 1.0GE-01 
BA-140 Not Detected -------- 1.90E-Ol 
CD-l09 Not Detected. -------- 2.15 
CD-1lS Not Detected -------- 1.53E-Ol 
CE-139 Not Detected -------- 5.24E-02 
CE-141 Not Detected -------- 9.48E-02 
CE-144 Not Detected -------- 4.30E-Ol 
CO-56 Not Detected -------- 6.76E-02 
CO-57 Not Detected -------- 5.70E-02 
CO-5B Not Detected -------- 5.35E-02 
CO-GO Not Detected ----- ........ 6.32E-02 
CR-51 Not Detected -------- 3.92E-Ol 
CS-134 Not Detected -------- 8.S9E-02 
CS-137 3.70E-01 7.44E-02 5.98E-02 
CU-64 Not Detected -------- 4.98E+Ol 
EU-152 Not Detected ----- ... -- 4.76E-Ol 
EU-154 Not Detected ... ... ... ... ... ... ... ... 3.40E-Ol 
EU-155 Not Detected -- ... ----- 2.44E-01 
FE-59 Not Detected -------- 1.27E-01 
GD-153 Not Detected -------- 1.92E-~1 
HG-203 Not Detected ------- ... 5.04E-02 
1-131 Not Detected ... ... ... ... ... ... ... ... 5.51E-02 
IN-115m Not Detected ----- ... -- 4.75 
IR-192 Not Detected ... ... ... ... ... ... ... ... 4.62E-02 
K-40 1.45E+01 2.22 6.18E-01 
LA-l40 Not Detected ... ------- 9.00E-02 
MN-54 Not Detected -------- 6.11E-02 
MN-56 Not Detected ----- ... -- 4.50E+Ol 
MO-99 Not Detected ... ... ... ... ... ... ... ... 5.55E-'Jl 
NA-22 Not Detected ... ... ... ... ... ... ... ... 7.29E-02 
NA-24 Not Detected -------- 1.B1E-01 
NB-95 Not Detected -------- 3.46E-01 
ND-147 Not Detected --- ... ---- 3.81E-01 
NI·57 Not Detected -------- 1.37E-01 
BE-7 Not Detected --- .. _--- 4.B7E-Ol 
RU-103 Not Detected -------- 4.74E-02 
RU-106 Not Detected -------- 4.71E-01 
SB-122 Not Detected - - - .. - - - - 9.94E-02 
SB-124 Not Detected - - - - - - - - 5.15E-02 
SB-125 Not Detected -------- :.48:::-:':' 
SC-46 Not Detected -------- 9.48E-02 
SR-85 Not Detected -------- 6.67E-02 
TA-182 Not Detected -------- 2.83E-Ol 
TA-1B3 Not Detected -------- 9.54E-Ol 
TE-J!32 Not Detected -------- 6.00E-02 
TL-201 Not Detected -------- 3.28E-01 
v- 48 Not Detected -------- 6.16E-02 
XE-133 Not Detected -------- 2.72E-01 
Y-88 Not Detected .. .. .. .. .. .. .. - 4.40E-02 
ZN-65 Not Detected -------- 1. 86E-01 
ZR-95 Not Detected -------- 1.06E-01 



****************************************************** **~********j;r*l:i* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 8-29-95 12:05:58 PM * 

-"~***** ** *** ** *********** * * * * * ** ********* ******* **** ** ** * * * * * * ** * * * * * * *'" * 

* Analyzed by: /L., 'itl"'!'! J5/'- Reviewed by:/)" S-/Hlu- : 
****************~~*********I**********************~~*****~************ 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-Q19-0-SS-01 
50072918 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

641. 000 
8-28-95 
8-29-95 

LAB 0 2 

gram 
10:58:00 AM 
11:32:07 AM 

1800 seconds 
1801 seconds 

Comments: 
************************************************************************* 

Nuclide Activity 
(pCi / gram) 

25 Error MDA 

---------- - - ... - ... ... ... ... ... ... ... ... ... ... ... - ... - .... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .... ... ... ... 

U-238 Not Detected -------- 5.46 
TH-234 Not Detected -------- 7.92E-01 
U-234 Not Detected ... ... ... ... ... ... ... ... 2.16E+01 
RA-226 1.57 6.36E-01 8.41E-Ol 
PB-214 7.94E-01 1.53E-Ol 1.06E-Ol 
BI-214 Not Detected -------- 2.00E-Ol 
PE-210 Not Detected -------- 1. 53 

TH-232 6.51E-01 2.56E-Ol 3.29E-Ol 
RA-228 4.89E-01 2.26E-01 2.93E-01 
AC-228 7.15E-01 1.S5E-Ol 1.58E-01 
TH-228 7.92E-01 4.01E-Ol S.13E-01 
RA-224 Not Detected -------- 1. 75 
PB-212 9.41E-01 1.87E-Ol 1.41E- 01 
BI-212 1. 01 4.7SE-01 c.32E-01 
TL-20S 6.42E-C1 1.62E-Ol 1.62E-01 

U-235 Not Detected -------- 4.40E-Ol 
TH-231 Not Detected ... .... .... .... ... ... ... .... 9.97E-01 
PA-231 Not Detected -------- 2.41 
AC-227 Not Detected ... ... ... ... ... ... ... ... 3.05 
TH-227 Not Detected ... ... ... ... ... ... ... .... 6.60E-01 
RA-223 Not Detected .... .... ... .... ... ... ... ... 3.39E-01 
RN-:h9 Not Detected -------- 7.97E-01 
PB-211 Not Detected -------- 1. 07 
TL-207 Not Detected ... ... ... ... .... ... ... ... 2.47E+01 

AM-241 Not Detected -------- 9.29E-Ol 
PU-239 Not Detected -------- 4.97E+02 
NP-237 Not Detected ... ... .... ... ... .... ... .... 6.61E-01 
PA-233 Not Detected -------- 1. 05E- 01 
TH-229 Not Detected -------- 5.25E-Ol 



I~ H 
[Summary Report] - Sample ID: 5007291.8 

Nuclide Activity 2S Error MDA 
.. ' "'" (pCi/gram) L _ _ - - _ _ - - - .. ... .. .. .. .. ... .. -.. .. .. ... .. .. .. .. .. .. .. .. .. .. .. --------------

AG-110m Not Detected .. .. .. .. .. .. .. .. 6.23E-02 
AR-41 Not Detected .. .. .. .. .. .. .. .. 9.09E+02 
BA-133 Not Detected .. .. .. .. .. .. .. .. 1.l2E-Ol 
BA-l40 Not Detected .. .. .. .. .. .. .. .. 1. 9SE-Ol 
CD-109 Not Detected. -------- 2.26 
CD-llS Not Detected -------- 1.56E-Ol 
CE-139 Not Detected -------- S.27E-02 
CE-141 Not Detected -------- 1. OlE-Ol 
CE-144 Not Detected .. .. .. .. .. .. .. .. 4.37E-01 
CO-56 Not Detected .. ... .. .. .. .. .. .. 6.46E-02 
CO-57 Not Detected -------- S.7SE-02 
CO-58 Not Detected .. .. .. .. .. .. .. .. S.40E-02 
CO-60 Not Detected .. .. .. .. .. .. .. .. 6.90E-02 
CR-S1 Not Detected ... .. ... .. .. .. .. .. 4.l7E-01 
CS-134 Not Detected -------- 9.43E-02 
CS-137 5.27E-02 3.10E-02 4.38E-02 
CU-64 Not Detected -------- 4.88E+01 
EU-lS2 Not Detected -------- 4.42E-01 
EU-lS4 Not Detected .. .. .. .. .. .. .. .. 3.52E-01 
EU-1SS Not Detected -------- 2.47E-01 
FE-59 Not Detected .. .. .. - .. .. .. .. 1.33E-Ol 
GD-1S3 Not Detected -------- 2.07E-01 
HG-203 Not Detected .. .. .. .. .. .. .. .. S.06E-02 
1-131 Not Detected -------- 5.S2E-02 
IN-115m Not Detected -------- 5.29 
IR-192 Not Detected -------- 5.03E-02 
K-40 1. S9E+01 2.41 6.34E-Ol 
L.r.-140 Not Detected -------- 9.89E-02 
MN-S4 Not Detected .. .. .. .. .. .. .. .. 6.05E-02 
MN-56 Not Detected .. .. ... .. .. ... .. .. 5.10E+Ol 
MO-99 Not Detected .. .. .. .. .. .. .. ... S.97E-01 
NA-22 Not Detected -------- 7.70E-02 
NA-24 Not Detected -------- 1. 82E- 01 
NB-9S Not Detected ... .. .. .. .. .. .. .. 3.70E-01 
ND-147 Not Detected -------- 3.46E-Ol 
NI-57 Not Detected -------- 1.S6E-Ol 
BE-? Not Detected .. .. .. ... .. .. .. .. 4.49E-01 
RU-103 Not Detected .. .. .. .. .. .. .. .. S.34E-02 
RU-106 Not Detected .. .. .. -.. .. .. .. S.2SE-01 
S3-122 Not Detected .. ... .. .. .. .. .. .. 9.48E-02 
SB-124 Not Detected -------- 5.86E-02 
5B-125 Not Detected .. .. .. .. .. .. .. .. 1. 49E- 01 
5C-46 Not Detected .. .. .. .. .. ... .. .. 9.8SE-02 
5R-8S Not Detected .. .. .. .. .. - - - 6.93E-02 
TA-182 Not Detected ... ... - - ... ... ... ... 2.89E-01 
TA-1B3 Not Detected - - - - - ... ... ... 9.26E-01 
TE-J!32 Not Detected - - - ... ... - - ... 6.19E-02 
TL-201 Not Detected ... ... - - ... - ... ... 3.29E-01 
V-48 Not Detected - ... - - ... ... - - 6.35E-02 
XE-133 Not Detected - ... - - ... - ... ... 3.06E-Ol 
Y-88 Not: Detected - ... ... ... - - ... ... 5.08E-02 
ZN-65 Not Detected - - - - ... - ... - 1.97E-01 
ZR-95 Not Detected ... ... - ... - - - - 1. 07E- 01 



*****'**'*'*'*'*'*'**'*'*'******'***'***************'*'***'**'*'*'*'*'*'*'** **~**'*'*'*'****'*(t:l:t 
* Sandia National I!aboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 
'* - - 8-29-95 12:46:13 PM '* 

-/-..,..,.-, '* * '* * * * * '* '* '* * '* '* it it it it it it it it it it '* '* '* '* * '* * * * * '* '* '* * * '* '* * * * * * * * '* '* '* '* * * * '* '* '* '* '* '* '* '* * '* * * '* '* * '* 

'* Analyzed by: /Jz-- Ii. 5/' 1- Reviewed bY:~ $/;';/>1 : 
'*'**'*'**'*'*'*'*'*'*'*'*'**'*~'*****~~**'**'**'*'*'**'*****'**'**'*'*'*'*'*~;'*'*'*'**'*'***'*'*'*'*'*'*'*'*'* 
Customer 
Customer Sample ID 
Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

S.WRIGHTSON (7585) 
17H-GR-020-0-SSD-04 . 
50072919 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

632.000 
8-28-95 
8-29-95 

LAB02 

gram 
11:00:00 AM 
12:12:24 PM 

1800 seconds 
1801 seconds 

Comments: 
****~****~******************************************** ******************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - -- - . - - - - - -- - - - -- - - - - - - - - - - - - - -- - - - - - - - -- - - - -
U-238 Not Detected - - - - - - - - 5.83 
TH-234 Not Detected - - - -- - -- 1.47 
U-234 Not Detected - - - - - - -- 2.39E+01 
RA-226 1. 94 7.72:2-01 1. 03 
PB-214 6_33E-01 1.41:2-01 1.31E-01 
E:-214 5.08E-01 1.17E-01 1.10E-01 
P3-210 Not Detected - - - - - - - - 1. 41 

TH-232 5.29E-01 2.44E-01 3.33E-01 
RA-228 7.22E-01 5.10E-01 2.63E-01 
;:'C-228 Not Detected - - - -- - - - 3.93E-01 
TH-.228 Not Detected .. -- -- -- - 1.65 
RA-224 7.05E-01 5.13E-01 B.25E-01 
PB-212 5.69E-01 1.15E-01 7.56E-02 
3I-212 7.86E-01 5.01E-01 7.30E-01 
TL-208 7.04E-01 1.67E-01 1. 54E- 01 

U-235 Not Detected - - - - - - - - 4.10£-01 
TH-231 Not Detected - - - - - - - - 9.62E-01 
PA-231 Not Detected - - - - - - - - 2.66 
AC-227 Not Detected -- - - - .- - - 3.15 
7H-227 Not Detected -------- 6.35E-01 
RA-223 Not Detected - - - - - - - - 3.26E-01 
RN-219 Not Detected - - - - - - - - S.25E-01 
?3-211 Not Detected - - - - - - - - 1.14 
TL-207 Not Detected - - - - - - - - 2.S2E+01 

A."'1-241 Not Detected -------- 9.S5E-01 
PU-239 Not. Detected - - - - - .... - - 5.02E+02 
NP-237 Not Detected - - - - - - - - 6.55E-01 
PA-233 Not Detected -------- L 05E-01 
TH-229 Not Detected - - .... - - - - - 5.23E-01 



d~· 

1"7 H .~ 

[Summary Report) - Sample ID: 50072919 

Nuclide Activity 2S Error MDA 
'''-, (pCi/gram) ........ ) 

.' .. ' _ .............. --...... ----------- .. - ----_ .. _-- .... -------------
AG-110m Not Detected -------- 6.14E-02 
AR-41 Not Detected -------- 1.21E+03 
BA-133 Not Detected -------- 1.OBE-Ol 
BA-140 Not Detected -------- 1.96E-Ol 
CD-I09 Not Detected. -------- 2.18 
CD-ll5 Not Detected - - ... - ... --- 1.59E·Ol 
CE-139 Not Detected -_ ...... _--- 5.51E-02 
CE·141 Not Detected -------- 9.68E-02 
CE-144 Not Detected -_ ... _---- 4.40E-Ol 
CO-56 Not Detected -------- 6.84E-02 
CO-57 Not Detected -------- 6.04E-02 
CO-58 Not Detected -- ... _---- 5.70E-02 
CO-60 Not Detected -_ ... _---- 7.69E-02 
eR-sl Not Detected ... - ...... _--- 4.1BE-Ol 
CS-l34 Not Detected -- ... ----- 9.30E-02 
CS-137 Not Detected -- .. ----- 7.36E-02 
CU-64 Not Detected -------- 5.01E+Ol 
EU-152 Not Detected -------- 4.71E-Ol 
EU-l54 Not Detected -------- 3.59E-01 
EU-l55 Not Detected -------- 2.54E-Ol 
FE-59 Not Detected -- ... _---- 1.39E·01 
GD-153 Not Detected -------- 2.03E-Ol 
HG-203 Not Detected -- ... ----- 5.36:::-02 
I·131 Not Detected ---- ... --- 5.31=:-02 
IN-115m Not Detected -------- 5.89 
IR-192 Not Detected .. -- ... - ... - ... 4.912-C2 
K-40 1.77E+Ol 2.63 3.31=:-:': 
LA-l40 Not Detected -------- 1.19E-C: 
MN-54 Not Detected ------_ ... 6 54 ---. -.:. - --.:. 
MN-56 Not Detected ----_ ... _- 6.40=:--C: 
MO-99 Not Detected -- ... ----- 6.51=:-0: 
NA-22 Not Detected -------- 7.57E-C2 
NA-24 Not Detected -------- 2.22E-·:: 
NB-95 Not Detected -------- 3.59::-0: 
NO-l47 Not Detected ------ ... - 3.88E-01 
NI-57 Not Detected --_ ... _--- 1. 64E-01 
BE-7 Not Detected ..... _----- 4.482-C: 
RU-103 Not Detected - ---... --- 5.25E-O: 
RU-I06 Not Detected ....... ----- ';.83E-O: 
SB-122 Not Detected -- ..... ---- 1. OlE- 01 
SB-124 Not Detected -------- 6.33£-02 
SB-125 Not Detected -------- 1.59E-0: 
SC-46 Not Detected -------- 9.96E-02 
SR-85 Not Detected -------- 6.75E-02 
TA-182 Not Detected -------- 2.92£-C: 
TA-183 Not Detected -------~ 9.85E-O: 
TE-l'32 Not Detected -------- 6.44:::-02 
TL-201 Not Detected ---- ... --- 3.36:::-C: 
V-48 Not Detected --_ ... _-- ... 6.45E-C2 
XE-133 Not Detected ---- .. --- 2.90B-0: 
Y-88 Nor. Detected ... ------- 4.71E-02 
ZN-65 Nor. Detected -------- 1. 88E- 0: 
ZR-95 Not Detected - ... .. ... .. .. - - 1. 12:=:- 0: 
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ProJect Name: SCOPING STUDY 
Task Leadar: WnlGIHSON 

Site: 17C 

Final Report Analytical Results Summary 

METHOD BLANK 17C-GR-OOI -O-SS-IB l1C-GR-002-0-SS-18 
Dilution Dale Dilution Date Dilution Date 
Factor Analyzed Factor Analyzed . Faclor Analvzed 

IX 9/13-19~ IX 9/13/95 IX 9/13/95 

Compound MOL ppb PQl ppb Ilg/KII Qua""er ua/Ka Qua"".r ,,\irKg Quallfla. 
Acetone 6.0 20 U U U 
Vln:tl chloride ICCC, 6.0 20 U U U 
Carbon disullide 5.0 20 U U U 
Melhylene chloride 1.0 4.0 U U U 
1.1 Dichloroelhene (CCC, 6 .0 20 U U U 
1. I Dichloro.thane (SPCCI 1.0 4 .0 U U U 
T -1.2 Dichloroethene 1.0 4.0 U U U 
Chloroform (CCC, 1.0 4 .0 U U U ----- - - - -- ------
1.2 Dlchloro.lhane 1.0 4 .0 U U U ----
cis- 1.2 Dichloroethene 1.0 4.0 U U U 
2·Butanone (MEKI 5.0 20 U U U 
1.1.1 Trichloroethane 1.0 4.0 U U U 
Carbon tetrachloride 1.0 4 .0 U U U 
Bromodichloromelhan. 1.0 4.0 U U U 
1.2 Dlchloropropana (CCCI 1.0 4.0 U U U 

1-1 .3 Dichloroeroeene 1.0 4.0 U U U 
T,lchloroalhane 1.0 2 .0 U U U 

Chlorodibromomelhane 1.0 4 .0 U U U 

1.1.2 Trichloroelhane 1.0 4 .0 U U U 
Benzene 1.0 4 .0 U U U 

cls-l.3 Dichloroeroeene 1.0 4 .0 U U U 

Bromoform (SPCCI 5.0 20 U U U 

4·Melhyl-2:penlanone (MIBKI 6 .0 20 U U U 

Tetrachlorelhene 1.0 4 .0 U U U 
1.1.2.2 Tetrachloroelhane (SPCCI 1.0 4 .0 U U U 

2-Hexanone (MBKI 5 .0 20 U U U 

Toluene (CCCI 1.0 4 .0 U U U 

Chlorobenzene ISPCCI 1.0 4 .0 U U U - - - -
Eth:tlbonzeno (CCCI 1.0 4 .0 U U U ---
SI)'rene 1.0 4 .0 U U U 

P/M Xylenes 2.0 8 .0 U U U 

O-Xylene 1.0 4.0 U U U 

Dellnlt,ons 
B· Plesont In the method hlank . PositivI! resll'" within times thl! amollnt in the hlank may he duo 10 lab contamination . 
J . The nssocialed vatuo is either below the POL or obovo the hiohest calibratiun level and .lIcrc'uru is on uSlhllalcd value. 

Matrix: soil 
Analysis: 8240/60 
ARCOC: 168l 

nC-GR-OOl-O-SS-l B l1C-GR-004-0-SS-1 B 
Dilutio ... : . Data Dilution Datil 
Factor . Analyzed Factor An,ivzed 

IX 9/16/96 IX 9/14/96 
.ug,KQ Qua""ar Jlg/Kg Qu.""e. 

U U 
U U 
U U , 
U U 
U U 
U U 
U U " 
U U 

~" 
U U 
U U 

, 
.r-:::j. • 

U U 
.. .. 

U U J;ij;' 

U U 
U U 
U U " 
U U 
U U .. 
U U 
U U 
U U 
U U 

, 
U U 
U U 
U U 
U U 
U U • I 

U U 
U U 
U U • 
U U 
U U 
U U 

I , 



ProJecl Name: SCOPING STUDY 
Task Leader: WRIGHTSON 

511a: 17C 

Final Report Analyllcal Resulls Summary 

17C-GR-005-0-5S-18 17C-GR-006-0-SSD-19 17C-GR-008-0-SS-18 
Dllullon Dale Oilullon 
Factor Analvzed Factor 

IX 9/14/96 IX 

Compound MOL ppb POL ppb I!!lKg Ouallll.r Itg/Kg 

Acelone 6 _0 20 U U 
Vln):1 chlorld. (eCe, 5 .0 20 U U 
Carbon disulfide 5 .0 20 U U 

Math):lan. chlorida 1.0 4_0 U U 
I. I Dlchloroalhana (CCCI 5 .0 20 U U 
I. I Dlchloroalhane (SPCCI 1.0 4.0 U U 
T-I.2 Dlchloroalhene 1.0 4 .0 U U 
Chloroform ICCC, 1.0 4 .0 U U 
I .2 Dichloroelhane 1.0 4.0 U U 
cls- I .2 Dlchloroalhene 1.0 4 .0 U U 
2-8ulanona (MEK, 5.0 20 U U 

I. I. I Trlchloroelhane 1.0 4.0 U U 
Carbon leUachlorlde 1.0 4 .0 U U 
Bromodlchloromelhane 1.0 4.0 U U 
1.2 Dlchlorol!rol!8na (CCC) 1.0 4 .0 U U 
1· 1.3 Dlchloropropena \.0 4 .0 U U 
Trlchloroalhane 1.0 2.0 U U 
Chlorodlbrornomelhana 1.0 4.0 U U 

1.1.2 Trlchloroelhane 1.0 4.0 U U 
Benzena 1.0 4.0 U U 
cls· I.3 Dlchloro~l!ene 1.0 4.0 U U 

Bromoform (SPCC) 5.0 20 U U 
4·Melhyl·2·penlanone (MI8KI 5 .0 20 U U 

Tellachlorelhena \.0 4.0 U U 

1.1.2.2 Tauachloroelhane (SPCC) 1.0 4 .0 U U 
12-Hexanone IM8K) 5.0 20 U U 

Toluene (eCe) \.0 4 .0 U U 

Chlorobanzenll (SpeC) \.0 4.0 U U 

Elh):lbenzene (CeC, 1.0 4.0 U U 

~Iyrena \.0 4 .0 U U 
P/M Xy)enes 2.0 8 .0 U U 

O·Xvlene \.0 4 .0 U U 

Oellnllions 
B· Presenl In Ihe "" 
J . The associolcd 

':Ilank. Poshlva reslIllS wilhln limes the amounl In the blank may be d. 
either bolow Ihe POL or above Ihll hlOhcst colil,,"IiOIl level Dlld Ihero . 

Dale DilulloI'! 
Analvzed Faclor 
9/14/95 IX 
Ouanflar . u!iii<g 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I conlamlnallon. 
on nslin • .tIlcd valuo. 

. Dale 
A~aiVled 
9/14/95 
Ou,Ullar 

Malrlx: aoll 
Analysis: 8240/60 
AReOe: 1683 

17C-OR-OO7-0-SS-18 17C-OR-OO8-0-SS-111 
Dilution . Oala [)lIutlol'! . ". Dlle . 
Faclor Analvzed "ioctor A~.IYI.d 
. IX 9/16/96 IX 9/14/96 
UQ/Kg OuaRliar jig/Kg Oudn., 

U U 
U U 
U U -. 
U U - . 

U U 
U U 
U U 
U U 
U U 
U U 
U U .' 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U I 

U U ~ 
U U 
U U~ 

U U 
U U 
U U 



Prolect Neme: SCOPING STUDY 
Task leedar: WRIGHTSON 

SUe: 17C 

Flnel Report Analyllcal Rasulls Summery 

17C-GR-009-0-SS-18 17C-GR-Ol O-O-SS-l 8 nC-GR-0"-0-SS-18 
Dilullon Dale Dilution Date Dilution Dale 
Factor Analyzed Faclor Analyzed Faclor Analyzed 

IX 9114/95 IX 9/14/95 IX 9114195 
CompDund MOL ppb PQl ppb Itg/Kg Qualifier I!IlKg Qualllle, _ "g/Kg Quaillle, 
Acelone 6 _0 20 U U U 

Vin~1 chloride ICCC, 5 .0 20 U U U 
Carbon disuilide 6 .0 20 U U U 

Melh~lene chloride 1.0 4 .0 U U U 
1,1 Dlchloroelhene ICCCI 6 .0 20 U U U 
1,1 Dichloroethane ISPCCI 1.0 4.0 U U U 

!:.!..,~~ichloroa!!>ene 1.0 4 .0 U U U ---- - - ---
Chloroform ICCCI 1.0 4 .0 U U U - ---
1,2 Dichloroethane 1.0 4 .0 U U U 
cis- l,2 Dichloroeth."e 1.0 4 .0 U U U 
2-Bulanone IMEK) 5 .0 20 U U U 
I, I, 1 Trichloroalhane 1.0 4 .0 U U U 
Carbon letrachlorid. 1.0 4 .0 U U U 
Bromodicillorolnethane 1.0 4 .0 U U U --- -- -----
1,2 Dichloropropane ICCC' 1.0 4_0 U U U 
1-1,3 Dichloropropene 1.0 4 _0 U U U 
Trlchloroethene 1.0 2_0 U U U 
Chlorodibromomethane 1.0 4 .0 U U U 
1,1 ,2 Trichloroethane 1.0 4 .0 U U U 
Benzene 1.0 4 .0 U U U 
cis- l,3 Dichloropropene 1.0 4 _0 U U U 
Bromoform ISPCC, 6 .0 20 U U U -----
4 -Melh~I · 2 ·eentanone IMIBK) 5.0 20 U U U 
Tetrachlorethene 1.0 4 .0 U U U 
1.1,2.2 Tetrachloroethane (SPCC, 1.0 4.0 U U U 
2-Hexanone (MBK' 6 _0 20 U U U 

Toluene ICCC' 1.0 4.0 U U U 
Chlorobenzene (SPCC) 1.0 4 _0 U U U 
~lh):lbenl8ne (CCC, 1.0 4.0 U U U 

Slyrene 1.0 4.0 U U U 
rIM X~lenes 2.0 B.O U U U 
O-Xylone 1.0 4 .0 U U U 

DeflnltlDn. 
B· Presonl in Ihe method (dank. Positive results within tlrnes Ihe alllount in the blank may he due 10 lab contamination . 
J . The associalcl1 yaluo is eilhe, beluw Iho pal or abovo the hiOhcsl c:.lihralion level Dncl,hernla,o is on cstiruatcd valul1 , 
f' ,. .. I . • . , .. f •• • , • f .1. . ... .... _ .. I" 

Malrl,.: soli 
Analysis: 8240/60 
ARCOC: 1683 . 

nC-GR-O 12-0-55-1 8 17e OR-OU-O-SS-la 
Dilution Date Dllullon Date 
Faclor Analyzed Factor Analyzed 

IX 9/16/95 IX 9114195 
Jl9IKg Quanfler Itg/Kg Quenfl.r 

U U 
U U 
U U 
U U -. .. 
U U 
U u 
U U 
U U 
U U 
U U 
U U ., 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U -
U U: 
U U 
U U 
U U 
U U 
U U • 
U 

I 
U. 

U U ' 
U U • 
U U - ----
U U -----
U U 

• 



ProJect Nam.: SCOPING STUDY 
Task Leader: WRIGHTSON 

511.: 17C 

Final Repor1 Analyllcal Resulls Summary 

nC-GR-014-0-SS-18 17C-GR-016-0-SS-18 17C-GR-016-0-SSD-19 
Dilution Date Dilution Data Dllullon 
Factor Analyzed Factor Analyzed - Factor 

IX 9/14/95 IX 9/14/96 IX 
Coml!0und MOL ~pb POL ppb 1'1I/Kg Quallflar 1'1I/Kg Qudll.r I!II/Kg 
Acetone 6.0 20 U U U 
Vinyl chloride ICCCI 6.0 20 U U U 
Carbon disullide 6 .0 20 U U U 
Methylene chloride 1.0 4.0 U U U 
I • 1 Olchloroethene ICCCI 5.0 20 U U U 
I. 1 Dlchloroelhane ISPCCI 1.0 4.0 U U U 
r -1.2 Dichloroethene 1.0 4.0 U U U 
Chloroform ICeel 1.0 4.0 U U U 
1.2 Dichloroethane 1.0 4.0 U U U 
cis-I.2 Dichloroethene 1.0 4 .0 U U U 
2-Butanone IMEKI 5.0 20 U U U 
I . 1. I Trichloroethane 1.0 4 .0 U U U 
Carbon tetrachloride 1.0 4.0 U U U 
Oromodichloromethane 1.0 4.0 U U U 
1.2 Dichloropropane ICeCI 1.0 4 .0 U U U 
t -1. 3 Dichlor0l!ro~ene 1.0 4.0 U U U 
Trichloroethene 1.0 2.0 U U U 
Chlorodibromomethane 1.0 4.0 U U U 
1.1.2 Trichloroethane 1.0 4 .0 U U U 
Banzene 1.0 4.0 U U U 
cis-I. 3 DlclJl~ropropene 1.0 4.0 U U U 
Blomolon" ISpeCI 6.0 20 U U U 
4 -Meth~I- 2-E!entanona (MIBKI 5.0 20 U U U 
r etrachlorethene 1.0 4 .0 U U U 
~ . 1.2.2 Tetrachloroethane ISPCCI 1.0 4 .0 U U U 
2-Hexanona IMBKI 6.0 20 U U U 
r oluene ICeCI 1.0 4.0 U U U 
Chlorobanzene ISpeCI 1.0 4.0 U U U 
Ethylbenlene ICeCI 1.0 4.0 U U U 

~ene 1.0 4.0 U U U 
"1M Xltlones 2 .0 B.O U U U 
') -Xylene 1.0 4 .0 U U U 

[Jannillon, 
11- Present in tha IT 

I Thr. :1~~ur.inlml " 

'lank . Posltiva results within times the amount in the hlank may be ,It,· ) contamination. 
~ r.ifh'~1 h.!lnw 11m I'IlI nr .IIN'VII .lIn hi. film;. t:alillltl.inn h~v.,t nl1tll'w,,~ln~ _ .• an n~tifU:llfifl YII'lin . 

Date , 
Analyzed 
9/14/96 
QuaUn.r 

Matrix: loil 
Analyal.: 8240/60 
ARCDC: 1683 

17C-OR-016-0-SS-1B nC-GR-017 -0-55-18 
Dllullon pete Dilution Date 
Factor Ana!yzed Faclor Analyzed 

IX 9/16/95 IX 9/15/96 
JIg/Kg Quallflar jlglKg Qualln" 

U U 
U U 
U U -
U U 

. -
U U 
U u 
U U 
U U 
U U 
U U 
U U .-
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U . 
U u -
U U 
U U 
U u 
U U 
U U 
U u' 
U U~ 
U U --- U~ U - ----
U U - ----
U U 
U U 

t 



ProJlct Nlm,,: SCOPINO STUDY 
Telk l .... d"r: WRiGliTSON 

Sit,,: 17C 

FInal Report Analyllcal Result. Summary 

17C-GR-Ol 8-0-55-1 8 17C-GR-O 19-0-SS-1 8 17C-GR-020-0-SS-18 
Dilullon Oalo Dllulion Dale Dllullon Dale 
Factor Analyzad Factor Analyzed Factor Arialyied 

tX 9/15/95 IX 9/15/95 IX 9/15/95 

Compound MOL ppb POL ppb IIg/Kg Ouallflar ~II/KII QuaUlier IIl1/Kg " QuaUnar 
Acetone 6.0 20 U U U 

Vinyl chlorida ICCCI 5.0 20 U U U 

Carbon disulfide 5.0 20 U U U 

Methylene chloride 1.0 4 .0 U U U 
1. 1 Olchloroelhene ICCCI 5 .0 20 U U U 
i:i Olchloroelhane ISPCCI 1.0 4.0 U U U 

I T -1.2 Oichloroethene 1.0 4.0 U U U 
i COhlorolorm ICCCI 1.0 4 .0 U U U 
1.2 Oichloroelhane 1.0 4 .0 U U U 

, ~i9 · 1.2 Olchloroelhene 1.0 4 .0 U U U 
. 2·Bulanone IMEKI 5 .0 20 U U U 
: 1. 1.1 Trichloroelhane 1.0 4.0 U U U 
icarbon tetrachloride 1.0 4 .0 U U U 
Bromodlchloromelhano 1.0 4 .0 U U U 

' 1.2 Olchloro~ropane ICCCI 1.0 4 .0 U U U 
1· 1.3 Olchloropropene 1.0 4.0 U U U 
Trlchloroethana 1.0 2.0 U U U 
Chlorodibromomelhana 1.0 4.0 U U U 
1.1.2 Trlchloroathane 1.0 4 .0 U U U 

Benzene 1.0 4.0 U U U 
cis· 1. 3 Oichloro~ro~ene 1.0 4.0 U U U 
Bromoform (SPCC) 5.0 20 U U U 
4 ·Methyl·2·~entanone (MIBKI 5 .0 20 U U U 

, Tetrachlorethene 1.0 4 .0 U U U 
. i. 1.2.2 Tetrachloroelhane (SPCC) 1.0 4 .0 U U U 
2·Hexanone (MBK) 5 .0 20 U U U 
r oluene (CCC) 1.0 4 .0 U U U 

Chlorobenzene (SPCC) 1.0 4 .0 U U U 

~lhylbe'!!~!JCCCI 1.0 4.0 U U U ----- - --- ---- - _ ._-
~tyrene 1.0 4.0 U U U 

rIM Xylenes 2.0 B.O U U U 

O·Xytene 1.0 4 .0 U U U 

Oellnltlon. 
8 · Presenl In Iha method blank. Positive results within times the amounl in Ihe blank may be due to lab conlaminalion. 
J . The associnlcd valuo il either beluw tho pal or abovo Iho hiuhes. calilualiun loycl OIltJ Ihcru'oro is on oSlimalcti vulile . 

Metrl.: soli 
Analysis: 8240/60 
ARCOC: 1583 

17C-GR-021-0-SS-18 l1C-GR-022-0-SS-1 e 
Dilullo'; : ·Oate Pilullo!! Pita 
Factor A"alyi~d . Factor : A~liyztid 

IX 9/15/95 IX 9/15195 
IIQ/KII OUlllner 1I!1/Kg Oualilla, 

U U 
U U 
U U .. ' 

U U .. 
U u -
U u 
U U -
U U . 
U U --. 
U U . . 

U U \ .. 
U U .. 
U U 
U U 
U U 
U U 
U U 
U U 
U U · 
U U . 
U U · 
U U 
U U 
U U 
U U 
U U' I 
U U· 

---"--
U U 
U U' . - - . . - --- - -
U U 
U U ----- -----
U U -----



ProJect Name: SCOPING STUDY 
Task Leader: WRIGlIT50N 

Site: 17C 

Final Report Analytical Result. Summary 

17C-GR-023-0-SS-18 17C-GR-024-0 -SS-18 17C-GR-026-0-SS-18 
Dilution Data Dilution 
Factor Analyzad Factor 

IX 9/16/95 IX 

~ompound MOL ppb PQl ppb 11!llKa Qualmer "g/Kg 
"cetone 1i_0 20 U U 
Jin~1 chloride (CCC' 6.0 20 U U 
~arbon disulfide 6.0 20 U U 
'Aethylene chloride 1.0 4_0 U U 
1,1 Dlchloroethene (CCC, 5 .0 20 U U 
1.1 Dichloroethane (SPCC' 1.0 4 .0 U U 
1' -1 ,2 Dichloroethene 1.0 4 .0 U U 
: ~lIorolorm (eeC, 1.0 4 .0 U U ----
1 .2 Dlchloroethane 1.0 4 .0 U U 
'i.-I,2 Dichloroethene 1.0 4 .0 U U 
' . Butanone (MEK' 5.0 20 U U 
I . 1,1 Trichloroethane 1.0 4.0 U U 
;arbon tetrachloride 1.0 4.0 U U 
Iromodlchloromethane 1.0 4 .0 U U 
1.2 Dlchloropropane (CCC, 1.0 4.0 U U 
. 1 .3 Dlchloropropene 1.0 4.0 U U 
Irlchloroethene 1.0 2.0 U U 
~llIorodibrolnomethane 1.0 4 .0 U U 
1.1.2 Trichloroethane 1.0 4 .0 U U 
'lenzene 1.0 4.0 U U 
:is-I, 3 Dichloropropene 1.0 4.0 U U 
Iromololln ISPCC' 6 .0 20 U U 

I ·Meth):I-2-l!enlanona (MIBK' 5.0 20 U U 
rellachlorethene 1.0 4.0 U U 
1, 1,2,2 Tetrachloroethane ISPCC' 1.0 4 .0 U U 
~ ,Hellanone IMBK, 6.0 20 U U 
; oluene Icce, 1.0 4.0 U U 
:llIorobenzene (SPCC, 1.0 4 .0 U U 

!hvlbenzene (CCC, 1.0 4.0 U U 
;Iyrena 1.0 4 .0 U U 

'!M Xylenes 2.0 8.0 U U 
I·Xylene 1.0 4.0 U U 

lellnltlons 
I· Present In Ihe m 
I· The associaled \ 

·Iank. PositivlI rllsullS wilhln limes the amounl in Ihe blank may be dur 
eilhllr below Ihe PQl or above the hiuhesl calihr alion lavel and Iherel~ 

Dete ' Dilution Date . . 
Analyzed Factor Analvzed 
9/15195 IX 9/16/96 
Qualmer ' . ilg/Kd '. Quanli.,· 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

, conlamlnatlon. 
. an eslilOoled volue. 

Matrix: soil 
Anelysls: 8240/60 
ARCOC: 1683 

17C-GR-021i-O-SSD-18 17C-GR-028-0-8S-1' • 
Dilullon pate DilUtion ' Dlte 
Factor . Anaivzed ' Fii:t~r : Analvzed 

IX 9/16196 IX 9/16/96 
iJli/Kg . QlieUner .', "glKg ,. QuaUn.r 

U U 
U U 
U U :., 

U U .. 
U U 
U U 
U U 
U U 
U U 
U U 
U U .' 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U· 

U U . 
U U' 
U U 
U U 
U U 
U U 
U U· I 
U IJ. 
U U 
U U· 
U U 
U U 
U U 

, 

, 



Project Name: SCOPING STUDY 
Task leader: WRIGHTSON 

Site: 17C 

Final Report Analvtlcal Results Summary 

17C-GR·027 -0 -SS-18 DT""."-= 17C-GR-028-0-SS-18 17C-GR-029-0-SS-18 
I utlon Date Dilution Date Dilution 

Factor Analyzed Factor Analyzed Factor 
IX 9/15/95 IX 9/15/95 IX 

Compound MOL ppb PQL ppb !I!I/Kg Qualifier !lWKII Qualifier uo/Ko . 

Acetone 5.0 20 U U U 
Vin:tl chloride (CCC. 5.0 20 U U U 
Carbon disulfide 5 .0 20 U U U 
Meth~lerre chloride 1.0 4 .0 U U U 
1.1 Dichloroethena ICCC. 5 .0 20 U U U 
1. 1 Dichloroethane (SPCC) 1.0 4 .0 U U U - ---
T-l .2 Dlchloroethene 1.0 4.0 U U U 
Chlorolorm (CCCI 1.0 4 .0 U U U ----
I .2 Dichloroethane 1.0 4.0 U U U 
cls- l.2 Olchloroethena 1.0 4.0 U U U 
2-Butanone (MEK' 6 .0 20 U U U 
1.1.1 Trichloroethane 1.0 4 .0 U U U 
Carbon tetrachloride 1.0 4 .0 U U U 
Brornodichlorometharre 1.0 4.0 U U U 
1.2 Dichloropropana (CCCI 1.0 4 .0 U U U 
t· 1 .3 Dlchloropropene 1.0 4 .0 U U U 
Trichloroethane 1.0 2.0 U U U 
Chlorodibromomethane 1.0 4.0 U U U 
1.1,2 Trichloroethane 1.0 4 .0 U U U 
Banzene 1.0 4 .0 U U U 
ci.- l ,3 Dlchloroproperre 1.0 4 .0 U U U 
Bromoform (SPCCI 5.0 20 U U U 
4·Meth~I·2-(lentanone IMIBK) 5 .0 20 U U U 
Tetrachlorethene 1.0 4.0 U U U 

, 1,1,2.2 Tetrachloroethane (SPCCI 1.0 4 .0 U U U 

2·Hexanorre (MBK) 6 .0 20 U U U 

Toluene (CCCI 1.0 4 .0 U U U 

Chlorobenzerre (SPCC) 1.0 4 .0 U U U 

Eth:tlbenzerre (CCC) 1.0 4.0 U U U 

~!~ .... e 1.0 4 .0 U U U 
--'-- - - --- - -.--

"/M X:tlcnes 2 .0 8 .0 U U U 

a ·Xylena 1.0 4 .0 U U U 

Ilellnltlons 
II · Present In the mcthod blank . Positive reslIlts within lillles the amount in thc hlank may be dlle to lab contamination. 
, . Tha associated valuo is cither below the POL Dr above the highest calibration Icvcl atld thcrcfore is an csti",alo,' vahln. 
" . Annlyto not doleclc.1 altove tlto MOl_ 

Date 
Analvzed 
9/19/95 
Qualifier 

Matr"!: soil 
Analysis: 824Q/60 
ARCOC: 1683 

17C-OR-030-0-SS-18 
Dilution Date Ollullorr 
Factor . Analyzed Facto; 

IX 9/19/95 
!III/Kg . QuaHfler .' \Ig/Kg 

U 
U 
U ... 
U . . 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

, 
U 
U 
U 
U 
u : 
U 
U - ---
U , 

-----
U -----
U 
U 

.. 

O.te 
AnalYzed 

Qualln.r 

-

. 

...... -

." 

-

.-
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I - Inlernal- Lali -- ANALYSIS REQUEST AND CHAIN OF CUSTODY 
Batch No. 

O.pl _ No.lMlii SlOP: 1reoLl~~':: - -- . 
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. LOCKHEED ANALYTICAL SERVICES 
CC/MS FOR VOLATILE ORCANICS 
8240 VOLATILES 

Client Sample IDI 
Date Collected I­
Date Analyzed: 
Matrix: 
Percent Moisture: 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 

025056-11 
29-1.0(;-95 
10-SEP-95 
Soil 
5.45 

Tric:hlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trana-l,2-Dichloroethene 
Vinyl Ac:etata 
1,1-Dichloroethane 
2-Butanone 
c:is-l,2-Dichloroethene 
Chloroform 
2-Hexanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodic:hloromethane 
2-Chloroethylvinylether 
4-Hethyl-2-Pentanone 
c:ia-l,3-Dic:hloropropene 
Toluene 
trans-l,3-Dic:hloropropene 
1,1,2-Tric:hloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
rn,p-Xylene 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrac:hloroethane 
1,3-Dic:hlorobenzene 
1,4-Dic:hlorobenzene 
1,2-Dic:hlorobenzene 

.J3872 STANDARD 

-, 

f1C "6r R· 00"" ()cO. SSD 
_;. _ LAL Sample ID I 

Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

74-87-3 <5.2 5.2 
75-01-4 <5.2 5.2 
74-83-9 <5.2 5.2 
75-00-3 <5.2 5.2 
75-69-4 <5.2 5.2 
67-64-1 <10. 10. 
75-35-4 <5.2 5.2 
75-15-0 <5.2 5.2 
75-09-2 <5.2 5.2 

156-60-5 <5.2 5.2 
108-05-4 <10. 10. 

75-34-3 <5.2 5.2 
78-93-3 <10. 10. 

156-59-2 <5.2 5.2 
67-66-3 <5.2 S.2 

591-78-6 <5.2 5.2 
71-55-6 <5.2 5.2 
56-23-5 <S.2 5.2 

107-06-2 <5.2 5.2 
71-43-2 <S.2 5.2 
79-01-6 <5.2 5.2 
78-87-5 <5.2 5.2 
75-27-4 <5.2 S.2 

110-75-8 <21. 21. 
108-10-1 <10. 10. 

10061-01-5 <5.2 5.2 
108-88-3 <5.2 5.2 

10061-02-6 <5.2 5.2 
79-00-5 <S.2 5.2 

127-18-4 <5.2 5.2 
124-48-1 <5.2 S.2 
108-90-7 <5.2 5.2 
100-41-4 <5.2 5.2 

1330-20-7 <5.2 5.2 
95-47-6 <5.2 5.2 

100-42-5 <5.2 5.2 
75-25-2 <5.2 5.2 
79-34-5 <5.2 5.2 

541-73-1 <5.2 5.2 
106-46-7 <5.2 S.2 

95-50-1 <5.2 S.2 

Page 1 

L5294-2 
07-SEP-"9'S" 
1 
091095-8240-.12 
0.988 



LOCKHEED ANALYTICAL SERVICES 
GC/MS TOR VOLATILE ORGANICS 
8240 VOLATILES 

!7c· qR -010. 0.0· SSG 
Client Sample 10: 
Date Collected·1 
Date Analyzedl 
Matrixl 
Percent Moieture: 

025057-11 
29-AUG-95 
10-SEP-9S 
Soil 
6.73 

.; , . 

l,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Brolllomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
l,l-Dichloroethene 75-35-4 
Carbon Dieulfide 75-15-0 
Methylene Chloride 75-09-2 
tran8-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
l,l-Dich1oroethane 75-34-3 
~ '--"'" '--"""'>....../ 78- 3-
cie-l,2-Dichloroethene -59-2 
Chloroform 67-66-3 
2-Hexanone 591-78-6 
1,l,l-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
l,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
BromoC\ichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cie-l,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
tran6-1,3-Dichloropropene 10061-02-6 
l,l,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylben:;ene 100-41-4 
m,p-Xylene 1330-20-7 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
l,l,2,2-Tetrachloroethane 79-34-5 
l,3-0ichlorobenzene 541-73-1 
1,4-Dichloroben:;ene 106-46-7 
1,2-0ichloroben:;ene 95-50-1 

L.J3B72STANDARD Page 1 

LAL Sample ID: 
Date Recei ... ed: 
Analytical Dilutionl 
Analytical Batch IDI 
Preparatioa Dilution: 

OC Limiu 
105 77-127 
106 84-120 

98 78-125 

<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<10. 10. 
<S.2 5.2 
<5.2 5.2 
1.2 : 5.2 
<5.2 5.2 
<10. 10. 
<5.2 5.2 

5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 

<5.2 5.2 
<5.2 5.2 
<2l. 21. 
<10. 10. 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 S.2 
<5.2 5.2 
<5.2 S.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 
<5.2 5.2 

L5294-4 
07-SEP':9S· 
1 
09109S-8:240-J2 
0.977 

J 



LOCKHEED ANALYTICAL SERVICES 
GC/KS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample 10: 
Date Collected I 
Date Analyzed: 
Matrix: 
Percent Moisture: 

025058-11 
29-AUG-95 
10-SEP-95 
Soil 
12.65 

17 C - G'R. Olf 0.0. S'SD 
. : , . LAI. Sample 101 

Date Receivedl 
Analytical Dilutionl 
Analytical Batch 10: 
Preparation Dilution: 

L5294-6 
07-SEp'':95' 
1 
091095-B240-J2 
0.998 

:~:t~:}!:ti\~i~~:t;m::~t;~7.f.!~ .. W~t;w/:·smtP.CJGAD8~T·(~·I·4:}~~;'~'5)~t.~~~t4;sr;::~r~~~;~i;:~.~~:_: ~~~~: 

OC Limit. 
1.2-Dichloroethane-d4 103 77-127 
To1uene-d8 105 84-120 
Bromofluorobenzene 98 78-125 

Chloromethane 74-B7-3 <5.7 5.7 
Vinyl Chloride 75-01-4 <5.7 5.7 
Bromomethane 74-83-9 <5.7 5.7 
Chloroethane 75-00-3 <5.7 5.7 
Trichlorofluoromethane 75-69-4 <5.7 5.7 
Acetone 67-64-1 <1l. 11. 
1.1-Dichloroethene 75-35-4 <5.7 5.7 
Carbon Disulfide 75-15-0 <5.7 5.7 
Methylene Chloride 75-09-2 <5.7 5.7 
trana-l,2-Dichloroethene 156-60-5 <5.7 5.7 
Vinyl Acetate 10B-OS-4 <11. 11. 
1,1-Dichloroethane 75-34-3 <5.7 5.7 
2-Butanone 7S-93-3 <11. ll. 
cis-l,2-Dichloroethene 156-59-2 <5.7 5.7 
Chloroform 67-66-3 <5.7 5.7 
2-8exanone 591-78-6 <5.7 5.7 
1, 1, I-Trichloroethane 71-55-6 <5.7 5.7 
Carbon tetrachloride 56-23-5 <5.7 5.7 
1,2-Dichloroethane 107-06-2 <5.7 5.7 
Benzene 71-43-2 <5.7 5.7 
Trichloroethene 79-01-6 <5.7 5.7 
1,2-Dichloropropane 7S-87-5 <5.7 5.7 
Bromodichloromethane 75-27-4 <5.7 5 . 7 
2-Chloroethylvinylether 110-75-8 <23 . 23. 
4-Methyl-2-Pentanone 108-10-1 <ll. 11. 
cia-1,3-Dichloropropene 10061-01-5 <5.7 5.7 
Toluene 10S-8S-3 <5.7 5.7 
trans-l,3-Dichloropropene 10061-02-6 <5.7 5.7 
1,1,2-Trichloroethane 79-00-5 <5.7 5.7 
Tetrachloroethene 127-18-4 <5.7 5.7 
Dibromochloromethane 124-48-1 <5.7 5.7 
Chlorobenzene 108-90-7 <5.7 5.7 
Ethylbenzene 100-41-4 <5.7 5.7 
m.p-Xylene 1330-20-7 <5 . 7 5.7 
o-Xylene 95-47-6 <5.7 5.7 
Styrene 100-42-5 <5.7 5.7 
Bromoform 75-25-2 <5.7 5.7 
1,1,2,2-Tetrachloroethane" 79-34-5 <5.7 5.7 
1,3-Dichlorobenzene 541-73-1 <5.7 5.7 
1,4-Dichlorobenzene 106-46-7 <5.7 5.7 
1,2-Dichlorobenzene 95-50-1 <5.7 5.7 

W3872STANDAJU) Page 1 



LOCKHEED ANALYTICAL SERVICES 
CC/HS 'OR VOLATILE ORCAKICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected I 
Date Analyzedl 
Matrix I 
Percent Moieturel 

Chloromethane 
Vinyl Chloride 
Brolllolllethane 
Chloroethane 

025059-11 
29-1.00-95 
10-5I:P-95 
Soil 
12.65 

Trichlorofluoromethane 
Acetone 
l,l-Dichloroethene 
Carbon Oi.ulfide 
Methylene Chloride 
trana-l,2-Dichloroethene 
Vinyl Acetate 
l,l-Oichloroethane 
2-Butanone 
cie-l,2-Dichloroethene 
Chloroform 
2-Hexanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
1,2-Dichlorcethane 
Benzene 
Trichloroethene 
l,2-Dichlcroprcpane 
Bromodich1crcmethane 
2-Ch1crcethy1viny1ether 
4-Methyl-2-Pentanone 
cie-1,3-0ichlcropropene 
Toluene 
tran&-1,3-Dichloropropene 
1,1,2-Trichlcroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
c-Xylene 
Styrene 
Bromoform 
1, 1, 2, 2-Tetrachloroethane 
1,3-Dichlorobenzene 
l,4-0ichlorobenzene 
l,2-Dichlorobenzene 

W3872STANDl\RD 

r7C - 6R .oJ,O. O.D ·SSO 
.: .. 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 

591-78-6 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-1 

10061-01-5 
108-88-3 

10061-02-6 
79-00-5 

127-18-4 
124-48-1 
108-90-7 
100-41-4 

1330-20-7 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 
95-50-1 

Page 1 

LA%. 5&/11ple ID I 
Date Received: 
Analytical Dilutionl 
Analytical Batch IDI 
Preparation Dilution: 

<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 

· 22. 11. 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<11. 1l. 
<5.6 5.6 
<11. 11. 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<23. 23. 
<11. 11. 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 
<5.6 5.6 

L5294-,_ . . • 
07-5£P-95 
1 
091095-8240-J2 
0.984 



LOCKHEED ANALYTICAL SERVICES 
GC/HS FOR VOLATILE ORGANICS 
B240 VOLATILES 

.": 

Client Sample ID: 
Date collected: 
Dete Analyzed: 
Matrix: 
Percent Moisture: 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 

025060-11 
29-AUG-95 
10-SEP-95 
Soil 
B.14 

Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Ca.rbon Di8ulfide 
Methylene Chloride 
trana-1,2-Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
Ci8-1,2-Dichloroethene 
Chloroform 
2-Bexanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Kethyl-2-Pentanone 
cis-l,3-Dichloropropene 
Toluene 
tran8-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

W3872STANDARD 

11 c· GR - Ql,-. c).O. $SO 
.' . . LAl. Sample ID: 

Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

74-87-3 <5.4 5.4 
75-01-4 <5.4 5.4 
74-83-9 <5.4 5.4 
75-00-3 <5.4 5.4 
75-69-4 <5.4 5.4 
67-64-1 · 19. ~11. 
75-35-4 <5.4 5.4 
75-15-0 <5.4 5.4 
75-09-2 <5.4 5.4 

156-60-5 <5.4 5.4 
108-05-4 <11. 11. 

75-34-3 <5.4 5.4 
78-93-3 <11. 11. 

156-59-2 <5.4 5.4 
67-66-3 <5.4 5.4 

591-78-6 <5.4 5 ... · 
71-55-6 <5.4 5.4 
56-23-5 <5.4 5.4 

107-06-2 <5.4 5 ... 
71-43-2 <5.4 5.4 
79-01-6 <5." 5.4 
7B-87-5 <5.4 5.4 
75-27-" <5.4 5." 

110-75-8 <22. 22. 
108-10-1 <11. 11. 

10061-01-5 <5." 5." 
108-88-3 <5.4 5.4 

10061-02-6 <5.4 5." 
79-00-5 <5 ... 5 ... 

127-18-" <5.4 5." 
124-48-1 <5.4 5.4 
10B-90-7 <5.4 5 ... 
100-41-4 <5.4 5.4 

1330-20-7 <5.4 5." 
95-47-6 <5.4 5 ... 

100-42-5 <5.4 5 ... 
75-25-2 <5.4 5.4 
79-34-5 <5." 5 ... 

541-73-1 <5.4 5 ... 
106-46-7 <5.4 5.4 
95-50-1 <5.4 5." 

Paqe 1 

L5294-J.P .' 
07-SEP-95 
1 
091095-8240-.12 
0.994 



LOCKHEED ANALYTICAL SERVICES 
CC/MS FOR VOLATILE ORCANICS 
8240 VOLATILES 

Client Sample IO: 
Date Collected:­
Date Analyzed: 
Matrix: 
Percent Moisture: 

Chloromethane 
Vinyl Chloride 
Bromcmethana 
Chloroethane 

025061-11 
29-AUG-95 
10-SEP-95 
Soil 
6.54 

Trichlorofluoromethane 
.. Acetone 

1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
tran.-1,2-Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
cil-1,2-Dichloroethene 
Chloroform 
2-Hexanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethane 
1,2-Dich1oropropana 
Bromodichlorcmethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cil-1,3-Dich1oropropene 
Toluene 
tranl-1,3-Dich1oropropene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylben:z:ene 
m, p-Xylene 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
l,l-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

.J3812STANDARD 

/1(. 6"R- 03Q .o.O,SSO 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 

591-78-6 
71-55-6 
56-23-5 

107-06-2 
71-4l-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-1 

10061-01-5 
108-88-3 

10061-02-6 
79-00-5 

127-18-4 
124-48-1 
108-90-7 
100-41-4 

1330-20-7 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 

95-50-1 

Pa;e 

LAL Sample ID: . . .. 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5. 3 
<5.3 5.3 

f11. ~ 11 • 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<11. 11. 
<5.3 5.3 
<11. 11. 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<21- 21. 
<11. 11. 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.l 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 
<5.3 5.3 

1 

L5294-12-.. • 
07-SEP-95 
1 
091095-8240-"2 
0.994 



, . 

LOCKHEED ANALYTICAL SERVICES 
GC/~.s FOR VOIJ.'!IU ORG1.NICS 
e 14 ~ -;C! .. ;,::I:.ES 

1'7 c:. GR. Q/b-O.Q £B 
=l~en: Sample IP: 
:a:e Ccllected: 
:;'a~e Analy:ed: 
Ma~:-l.X: 

/ 

02586::1-30 
29-AUG-95 
09-S£P-95 
Water 

/1.2-Dichloroethane-d4 
ITol uene -d8 
I Brcmefluorebenzene 

C:ONS'n'l'UENT CAS RO._ 

Chleromethane 74-87-3 
Vinyl Chloride 75-01-4 
Eromomethane 74-83-9 
Chloroethane 75-00-3 
T:-~chlorefluo:-omet:hane 75-69-4 
Acetone 67-64-1 
1.1·Dichlorcethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
t:-~,s-l,2-Di~~loroethene 156-60-5 
Vinyl Acetate 108-05-4 
l,l-Dichloroethane 75-34-3 
2-Butanene 78-93-3 
C~S-l,2-Dichlorcethene 156-59-2 
Chlorofonn 67-66-3 
l,l,l·Trichloroethane 71-55-6 
Ca:-bon tetrachloride 56-23-5 
l,;·Dichlorcethane 107-06-2 
Benzene 71-43-2 
Trichlorcethene 79-01-6 
l,2-Dichlercprcpane 78-87-5 
=:-omodichlorcmethane 75-27-4 
:-Chloroethylvinylether 110-75-8 
4·Methyl-2-Pentanone 108-10-1 
cis-l,3-Dichloroprcpene 10061-01-5 
Toluene 108-88-3 
:=~'S-l,3-Dichlorcprcpene 10061-02-6 
:: .. Hexanone 591-78-6 
l,:.2-Trichlorcethane 79-00-5 
7et:-achloroethene 127-18-4 
Di~=omochlorome~hane 124-48·1 
Cr.lerobenzene 108-90·7 
E:tt::,-lbenzene 100-41-4 
:n';:'Xylene 1330·20·7 
o·Xylene 95-47-6 
Styrene 100-42-5 
Bromofenn 75-25-:;: 
l,l,2,2-Tetrachloroethane 79-34-5 
l,3·Dichlorobenzene 541- 73-1 
l,4-Dichlorobenzene 106-46-7 
l,:-Dichlorebenzene 95-50'1 

~3 8 73 STANDARD Page 1 

:.:.:.. Sample ID: 
Pate Received: 
Analytical Pilut~on: 
Analytical Baten ID: 
Preparation Dilution: 

OC Limits 
103 84-122 
108 87-117 
100 83-118 

:'5294' :.5'- .-
07-S£P-95 

• 

090995-6260-::: 
1.00 

PRAc:TrCAL DATA 
RESOLT .. ~J:ONLD!IT QOALIFIER (s:-
ug/L ,>ug/L 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
clO. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
clO. 10. 
<S.O 5.0 
clO. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
clO. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<S.O 5.0 



LOCKHEED ANALYTICAL SERVICES 
:;:/MS FOR VOLATILE ORGANICS 
,240 VOLATILES 

/fC-GR -ol'.OO·rn 
Client Sample ID: 
Date Collected: 
Date Analyzed: 
MAtrix: 

025863-31 
29-ADG-9S 
09-SEP-9S 
Water 

1.2-Diehloroethane-d4 
Toluene-dB 
Bromofluorcbenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethlllle 75-00-3 
Triehlorofluoromethane 75-69-4 
Acetone 67-64 -1 
l.l-Diehloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-l.2-Diehloroethene 156-60-5 
Vinyl Acetate 108-05-4 
l.l-Diehloroethane 75-34-3 
2-Butanone 78-93-3 
cis-l.2-Diehloroethene 156-59-2 
Chloroform 67-66-3 
1.1.1-Triehloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1.2-Diehloroethane 107-06-2 
Benzene 71-43-2 
Tri ehloroethene 79-01-6 
1.2-Diehloropropane 78-87-5 
Bromodiehloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-l.3-Diehloroprcpene 10061-01-5 
Toluene 108-88-3 
trans-l.3-Diehloropropene 10061-02-6 
2-Hexanone 591-78-6 
1.1.2-Triehloroethane 79-00-5 
Tetraehloroethene 127-18-4 
Dibrcmochloromethane 124-49-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m.p-Xylene 1330-20-7 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1.1.2.2-Tetraehloroethane 79-34-5 
1.3-Diehlorobenzene 541-73-1 
1.4-Diehlorobenzene 106-46-7 
L.2-Diehlorobenzene 95-50-1 

J3873STANDARD Page 

l.IU. Sample m: 
Date Received: 
Analytical Dilution: 
Analytical Bateh m: 
Preparation Dilution: 

OC Limies 
111 84 -122 
108 87-117 
104 83-118 

cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cl0. 10. 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
clO. 10. 
cS.O 5.0 
cl0. 10. 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
c20. 20. 
clO. 10. 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
clO. 10. 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
c5.0 5.0 
cS.O . 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 
cS.O 5.0 

1 

1.5294 -lB 0_._ 
07-SEP-95 
1 
09099S-8260-El 
1.00 



. LOCKHEED ANALYTICAL SERVICES 

::.; .~ · ... ::~.::::.!s 
I7C - GR- oJ" -0.0-113 

::~~~: Sample ID : 
:le.=~ C:::lec'Cec :' 
:-a=~ ;..:"lA:yzed : 
:-:a::-=.x : 

C2586l-32 
29-AUG-95 
OS-5EP-95 
Wa~er 

~ S~:ie I~: 
~ate P .. e:e:.vec : 
;"'1al:--::. cal Dilt;-::.c::: 

!'5:S~ - ::._ ._ 
0'7-5E;:-95 
1 

~al~:.cal Ba,=cn :~ : 090=95-S:5~-E: 

Preparat:.on Oilu-::.cn: : . 00 

SURROGATE RECOVERY I' ) 

1 !.2-D:.c~~oroe,=hane-d' 
IToluene-d8 
13romoflucrobenzene 

1 
---1-

:OS 
lOS 
102 

QC' !.:..m:.:. s 
84 - l :2 
87-117 
83-l18 

PRAC'nCAL nATA 
CONSTIl'tEN'l' CAS NO_ P.ESt7L'l' . . QOAl'iITI'l'ATION LIMIT OUll!FIERIS' 

:hlcrcme-:nane 
V::':::-'l Chlcride 
~ r=ome-:~.ane 

::-.~ ==oe:!lane 
"r::.chlorofluorometnane 
~ce:one 

1 .1 ·Dichl croethene 
Ca~bo~ Oisul~ide 

Me,=hylene Chloride 
:ra::s-l.2-0ichloroethene 
~".-:.r:yl ;'ce~ate 

: . l·~ich:oroethane 
:·Butanone 
c::,s·1.2-~ichloroethene 

C!:l==of:::m 
:.: . l-Tr:.chloroethane 
Carbon te-:rachloride 
:.:·Oicnl oroethane 
Be::zene 
Tr:.chloroethene 
1 . :-0icr.!cropropane 
Bromodichloromethane 
:·Chlcroethylvinylether 
;-Me:hyl-2-Pentanone 
c::'S-1.3·0ichloroprcpene 
':'::luene 
:rans-1.3-0ichloropropene 
~ .. Hex!Ulone 
:.l.:-Trichloroethane 
7e:=a~~loroethene 

~::.=rcmoc~lcrcmethane 

C~.! ==obe~:ene 
E:::ylbenzene 
!':I.p·Xyle::e 
c-Xylene 
Styrene 
Bromcfc= 
l.!.:.:-Tetraehloroethane· 
1.3 -01chlorobenzene 
l"'~~chlorcbenzene 
l':'~1chlorobenzene 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75·09·2 

156·60·5 
108 · 05·4 

75-34-3 
78'93-3 

156-59-2 
67·66·3 
71-55'6 
56 - 23'5 

107·06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10 · 1 

10061-01 - 5 
108-88-3 

10061·02 - 6 
591-78·6 
79-00-5 

127-18·4 
124-48-1 
108-90-7 
100 -41-4 

1330-:0-7 
95-47·6 

100'42-5 
75'25-2 
79-)4-5 

541 -73 -1 
106-46-7 

95-50-1 

Page 1 

ug/I. ug/L 

<5.0 5 . 0 
<S . O 5.0 
<S . O 5.0 
<S_O 5.0 
",5.0 5 . 0 
<10. 10 . 
<5 . 0 5 . 0 
<S . O 5 . 0 
",S_O 5.0 
",5_0 5 . 0 
<10. 10. 
<5 . 0 5 . 0 
<10 . 10 . 
cs.o 5.0 
",S . O 5 . 0 
",5.0 5 . 0 
<5.0 5.0 
<5 . 0 5 . 0 
",5.0 5.0 
<5.0 5 . 0 
<5.0 5 . 0 
<5.0 5 . 0 
<20. =0 . 
<10. 10 . 
<5.0 5 . 0 
",5 . 0 5 . 0 
<5.0 5 . 0 
<10 . 10 . 
<5.0 5.0 
<5 . 0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5 . 0 
<5 . 0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 



Lockheed AmUytical Services 
DATA QUALIFIERS FOR ORGANIC ANALYSES 

.. , . [tiJiUil.·OttlEl!lJ95] . -= 
For Use On The Analytical Data Reporting Forms 

A For CLP lIIUIIyses Only - The TIC is a suspected aldol-condensation product. 

Any constituent that was also detected in the associated blank whose concentration was 
B greater than the practical or reponing detection limit (PQL or RDL). 

C Constituent confinned by GCfMS analysis. [pulicide/PCB analysu only] 

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis. 

E Constituent concentration exceeded the calibration range. 

G The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
H requirement. 

Estimared valla - (1) constituent detected at a level less than the RDL or PQL and 
J greater than or cqual to the MDL; (2) estimated concentration for TICs (For CU 

Reporting Only). I 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified base 
N mass spcctrallibrary search. 

For CLP Reporting Only - The percent difference berween the concentrations detected 
p on both GC columns was greater than 2S percent [pulicide/PCB analyses only]. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
U quantitation must be corrected for dilution and percent moisture). 

X, Y, or Z Analyst-defined qualifier. 

N/A in the CAi moisture cell indicates that data are reponed on an "aJ received" basis. A 
N/A value in the CAi moisture cell indicates that data are reponed based on a • dry weighr" 

(% Moisture) basis. 

For Use On The QC Data Reporting Forms 

QC data (i.e .• percent recovery data for matrix spike. matrix spike duplicate. laboratory 
• conuol statIdard. or surrogates; and RPD for matrix spike dupliCate or unspiked 

duplicate) exceeded acceptance limits. 

a l 
The spike recovery andlor RPD for matrix spike and matrix spike dupliCates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample analyte 
concentration. 

bl The RPD cannot be computed because the sample andIor duplicate concentration was 
below the RDL. 

I Used as foomote designations on the QC Summary Form. 



.' "' .. 
, 1 - ~ .~ 

Volatile Organic Analytical Results 
ER Site 17H 



.- . " '"1' bl ij -Saridia National 
Laboratories 

SF ... .coc III ... ' 

SCl Of l..c9Iook R,1. No.: 

-" 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

°R,Ierence an,ched 

. 
~"":':.J "" ' j! r·· .. · ~ __ . t 

81110: 

' P.O. Box &Il00 01&4 

Albuquerque, NM'II71I1~1i4 
Conhcl No.: ____ '_., ..:.:.if..&;;:. · ;..:.~;,;..l·_; __ 

c. .. No.: _A....oL'-::!U:'Z-:.:8ot...A.· .. ~6~~o~ .. ·~' O""· __ 

8MO Au ... odu .... : " '~ 

ICr .. nlng lor 



/~. _ •. J :., __ "': L-::J [/:',' , ... I 

l?il Sandia National lab t . ANALYSIS REQUEST AND 
'II ora ones CHAIN OF CUSTODY RECORD (cont.) '. : d t ~~ · It ... ..z. 

'r=pr:oJ:ec~1 N~a~m~e:=C;=\.o:· ~P~'I\~\1;S::;Q;~;\;:~";j;;;p:ro;J8C;VT;a=Sk~M=a:na:g=8r::l;\{):S:I:)):S~/:LV;r~b;l..;~;D;I\;.~c=as~e ~Nu=m;be~r:~'=;, 36'~) '-~~~8~b~o4f:'~Od;:; ~ . r !I' ". " , . i;,. ':' 

'.~,: 88mpll 88mp11 OatelTlml Cant ..... r Sampll Prellrvlll" RlqUlltldT"lIng : aC iP!.U ... ~:! •.. '., 
j Number Tv.,. Callec:tlCl Ty.,. Volume Progrlm, ~i'" rtII! .. 

..-'" lH-GQ·D"~C-S>'18 .~~~ b.:)D·"lJ~~ G 'iO"h t-tat\t '-'DC 1~o :r;·)., ' (; , 
\~ 1U·GI·DIZ·()$-IS I ~ ,J~ 110'11 ' 1 (;' . ' " ' 

\. iJJl·C-f.()B-O.$~ IQ ".j' 11011' . . 1 ;~/:i, ~ 

~ .,_ ........ J\.~".,.a ~-., I" 11100 -It .. v 
· 
· 
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-

1 'I:,;;,:,;!"l,t~~! I ~;~j~ 
'" ' ·4:4-111' 

'. !, ; '1>1'1~' 
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: •. " ~I.~· I •• i.~ :t ;. ..•. '," ~J?iitJ 

-
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ProJact Nam.: SCOPING SAMPLING 
Task Leadar: WRlGlHSON 

Sit.: 1711 

Final n.port Analyllcal nesults Summary 

Matrix: soil 
Analysis: 8240/60 
AnCOC; 1610 

METHOD BLANK 17H·OR·OO1·0·SS·18 17H·OR-002-O·SS·18 17H·GR·003·0·SS-18 17H·OR·004-0·SS-1' "» 
Dilution Oat. Dilution Oa\" Dllullon 
faclor Analyzed factor Analyzed Factor 

IX 8/31 ·9/11 IX 8/31196 IX 
Compound MOL ppb POL ppb Ilg/KQ Ouallfler IIQ/Kg QuaMlI.r UQIKQ 

Acetone 6 .0 20 U U U 
Vinyl chloride (CCC' 6.0 20 U U U 
Carbon disullide 5.0 20 U U U 
Methylene chloride 1.0 4.0 U U U 
I. I Olchloroelhene (CCCI 5.0 20 U U U 
I. I Olchloroethane (SPCCI 1.0 4 .0 U U U 
T ·1.2 Dlchloroelhene 1.0 4 .0 U U U 
Chlorolorm (CCC' 1.0 4 .0 U U U 
1.2 Dlchloroethane 1.0 4 .0 U U U 
cls· I.2 Olehloroelhene 1.0 4 .0 U U U 
2·But8non" (MEK, 6 .0 20 U U U 
I . I. I Trlchloroelhane 1.0 4.0 U U U 
Carbon telrachlorid" 1.0 4.0 U U U 
Bromodlchlorom"thane 1.0 4.0 U U U 
1.2 Dlchloro~ro~ane ICCC' 1.0 4.0 U U U 

t·I ,3 Olchloroprop"ne 1.0 4 .0 U U U 
T ,Ichforoethene 1.0 2 .0 U U U 
Chlorodlbromom"lhane 1.0 4 .0 U U U 
1,1,2 Trlchlolo"lhan" 1.0 4.0 U U U 

Benzen" 1.0 4.0 U U U 
cls·I,3 Dlchloropropen" 1.0 4.0 U U U 
Bromolorm (SPCC' 6.0 20 U U U 
4·Melhyl·2·penlanooe (MIBKI 6 .0 20 U U U 

T "Irachlorelhene 1.0 4.0 U U U 
1.1.2.2 T"lrachloroethane ISPCCI 1.0 4.0 U U U 
2-HeKaoooe IMBKI 6.0 20 U U U 

Toluene ICCC' 1.0 4 .0 U U U 
Chlolobenzene (SPCCI 1.0 4.0 U U U 

~U'~lbenzc"e ICCC' 1.0 4.0 U U U 

SI~rene 1.0 4 .0 U U U 

PIM Xyle"es 2.0 8 .0 U U U 
O·Xy(ene 1.0 4 .0 U U U 

Definition. 
8 · Present in Ihe method blank . Positive results wilhin times the amounl In Ihe blank may be due 10 lab conlamlnallon. 
J. The associaled value Is eilher below the pal or above Ihe highesl calibralion level and Iherelore Is an e.llmaled vahro . 
U· Analyta nol deleeled above Ihe MDL 

Date Dilutio" Oat" Dllullon Olle 
Analyzed Faclor Analyz"d Factor , i.riiolYzed 
8/31195 IX 9/6/96 IX 9/8/95 
QUIIIII.r ualKg Quallfl.r · . lIg/Kg "; Qu.on., . 

U U . . ' . ,-
U U 
U U .. 
U U . . ... ~ . 
U U 
U U 
U U 
U U - . 
U U 
U U --::- -
U U .' 
U U 
U U 
U U 
U U -
U U 
U U . 
U U 
U U 
U U 
U U 

, 
U U 
U U 
U U 
U U 
U U , 
U U . 
U U -----
U U • 
U U . . _- - ---
U U 
U U 



ProJeCI Nama: SCOPING SAMPLING 
Tnk leader: WAIGIITSON 

Site: 17H 

Final Report Analytical Resultl Summary 

17H·GR·005-0-55-18 17H·GR·008-0-55-18 17H-OR-007-0-S5-18 
Dilution Dale Dilulion Date Dilution Date 
Faclor . Analyzed Faclor Analyzed Factor Analyzed 

IX 9/7/95 IX 9/6/95 IX 9/6/95 

Coml!0und MOL pj!b PQl ppb ,.g/Kg Quaaller ua/Ka Quallllar ualKa Qualiller 

Aceton. 5 .0 20 U U U 
Vinyl chloride (CCC, 5 .0 20 U U U 
Carbon disulfide 5 .0 20 U U U 
Melhrlenll chlorlda 1.0 4.0 U U U 
!, !.~ch!oroalh~ne ICCCI 5.0 20 U U U 
1,1 Dichloroethane (SPCC, 1.0 4.0 U U U 
T· l,2 Dichloroethene 1.0 4 .0 U U U 
Chlorololln (CCC, 1.0 4 .0 U U U 
1.2 DlchlorOelhane 1.0 4.0 U U U 
cis-l .2 Dlchloroethene 1.0 4.0 U U U 
2-Butanone (MEK, 6 .0 20 U U U 
I, I, 1 Trichloroethane 1.0 4 .0 U U U 
Carbon tetrachloride 1.0 4 .0 U U U 
Bromodichioromeillane 1.0 4.0 U U U 
1.2 Dlchloropropane (CCe, 1.0 4.0 U U U - - - - ---- - - - -
1· 1.3 Dichloropr~ene 1.0 4 .0 U U U - _ .--
Trlchloroethene 1.0 2 .0 U U U 
Chlorodibromomelhane 1.0 4.0 U U U 
1.1.2 Trichloroethane 1.0 4 .0 U U U 
Benzene 1.0 4 .0 U U U - - - -
cis- I, J Dichloro~pena 1.0 4 .0 U U U 
Bromolorm (SPCC, 6 .0 20 U U U 
4·Melhyl·2-penlanone (MIBK, 6.0 20 U U U 
Telrachlorelhene 1.0 4 .0 U U U 
1.1.2,2 Tetrachloroethane (SPCC, 1.0 4.0 U U U 
2-Hexllnonll (MBKI 5 .0 20 U U U - - .--
Toluene (eeCI 1.0 4.0 U U U ---
Chlorobenzene (SpeCI 1.0 4.0 U U U 

I Elhylbenzene (CeCI 1.0 4 .0 U U U 

Sly!ene 1.0 4.0 U U U --._-
r iM Xylenes 2.0 8 .0 U U U ----<:!. X}'lene 1.0 4 .0 U U U 

DellnlUon. 
n · Presenl in Ihe melhod blank. Positive resullS within Umes Ihe amounl In the blank may bll due .- lab contamination. 
J . Thll associated voluR Is either below the pal ur above Ihe hiuhest calibratiun level and thcrel III esti,llote.' voluu. 
1 J . Analyte nol del.. ~ove the MOL 

Malrlx: soli 
AnalYlls: 8240/60 
AACOC; 1510 . 

17H-OR-008-0-55-18 17H-OR-009-0-59· '8 
Dllulion Datil Dilution . . Pate 
Faclor Anilyzed Fllctor Analyzed 

IX 9/6/95 IX 9/6/95 
ualKo . QUllnller jlg/Kg Quaan.r 

U U 
U U 
U U 
U U -
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U -----
U U 
U U 
U I U 
U U 
U U 
U U 
U U -
U U 
U U 
U U 
U U 
U U ----
U U I 

--- - ---- - . 
U U 
U U 
U U ---U U 
U U 



Protecl Nlme : SCOPING SAMPLING 
Task L.eder: WRIGlfTSON 

Site: 171-1 

Final Report Analyllcal Result. Summary 

17H·OR·O 1 0 ·0 ·55·18 17H·GR·0 11 ·0·SS· 18 17H·OR·012·0·SS·18 
Dilullon Dal8 Dilulion Date Dilullon 
Faclor 'Analyzed Factor Analvzed Factor 

IX 9/6/96 IX 9/6/95 IX 

Coml'0und MOL ppb pal ppb l!1I/Kg Ouellllar I'S/KS OuaUnar . I.g/Kg 
Acelona 5 .0 20 U U 12 
Vln:tl chloride ICCC) 5 .0 20 U U U 
Ca. bon disulfide 5 .0 20 U U U 
Methylene chloride 1.0 4.0 U U U 
I, t Olchloroethene ICCC) 5.0 20 U U U 
I , 1 Oichloroethane ISpeC) 1.0 4 .0 U U U 
T· 1. 2 Olchlo.oethene 1.0 4.0 U U U - --- - - . 
Chlo.ofo.m ICCCI 1.0 4 .0 U U U 
1,2 Dichloroethane 1.0 4.0 U U U 
cls·l,2Dlchlo.oethene 1.0 4 .0 U U U 
2·Butanone IMEK) 6 .0 20 U U U 
I, I , 1 Trichloroethane 1.0 4.0 U U U 
Clrbon letrachlorlde 1 .0 4 .0 U U U . 
B.OIllOdicl.loron.etl.a •• a 1.0 4.0 U U U 
1,2 Oichlorop.opane ICCCI 1.0 4 .0 U U U 
1· 1,3 Olchloropropene 1.0 4 .0 U U U 
Trlchloroethene 1.0 2 .0 U U U 
Chlorodibromomethane 1.0 4.0 U U U 
1,1,2 Trichloroethane 1.0 4.0 U U U 
Benzene 1.0 4 .0 U U U 
cis· 1 , 3 Dlchloropropene 1.0 4 .0 U U U 
Bromoform ISPCC) 5 .0 20 U U U 
4 ·Meth~I·2-eentanone IMIBKI 5 .0 20 U U U 
Tetrachlorethanl 1.0 4 .0 U U U 
1, 1,2,2 Tetrachloroethane ISPCC) 1.0 4 .0 U U U 
2-Hexlnone IMBK) 6.0 20 U U 8 .6 
Toluene ICCC) 1.0 4.0 U U U 
Chlorobenzene ISPCCI 1.0 4.0 U U U 
Ethylbenzene ICCC) 1.0 4 .0 U U U 
~rene 1.0 4.0 U U U 

: ~M Xy!~~.!:~ ____ __ ___ _ 2 .0 8.0 U U U ------ -----
O-Xylene 1.0 4 .0 U U U 

Oeflnilions 
B· Present In Ihe method blank . Positive results within time. Ihe amounl in Ihe blank may be due 10 lab conlaminatlon. 
J - The assoclaled value Is either below Ihe POL or above Ihe highasl calibration level and the.efo.e Is on estimated value. 
U- Analyte nol detected above the MOL 

[lale 
Analyzed 
9/13/95 
OueUllar 

J 

J 

Mal.lx: soli 
Analysis: 8240/60 
ARCOC: 1510 ' 

17H·OR·013·0·SS·18 17H·GR·014·0·S8·18 ' .. 
Dilullon Dale Dilullori . Dltl 
Factor Analyzed Faclor Analvzed 

IX 9/11/95 IX 9/7/95 
-"lI/Kg OueUllar Ilg/Kg Ouaun.r 

U U .. 
U U 
U U 
U U -. .. 
U u 
U U 
U U 
U U 
U U 
U u 
U U , . 

U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U , 
U U 
U U 
U U 
U U 
U U • 
U U 

, 
U U · 
U U • 
U U - ---
U U - - ---U U 



Prolect Neme: SCOPING SAMPLING 
Task leader: WRIGIITSON 

511e : I1H 

Final Raport Analytical Resulls Summary 

17H·GR·015·0·55·18 17H·GR·015·0·5S0·19 17H·GR·O 18·0·55·18 
Dilution Date Dilution Date Dilution Date 
Factor Analyzed Factor Analyzed Factoi . Ailalyzed 

IX 9/11/95 IX 9111/95 IX 917195 

CompDund MOL ppb PQl ppb 1!!l/KfI Qu.urler ulllKa Qualiller ua/Ka QuallRar 

Acetone 5 .0 20 U U U 
Vin~1 chloride ICCC) 6 .0 20 U U U 

Carbon disullide 5.0 20 U U U 

Methylene chloride 1.0 4.0 U U U 
I. I DlchlorDethene ICCC) 5 .0 20 U U U 
I. I Dichloroethane ISPCC) 1.0 4 .0 U U U 
T· I .2 Oichloroethene 1.0 4 .0 U U U 
Chloroform ICCC) 1.0 4.0 U U U 
1.2 Olchloroethane 1.0 4.0 U U U 
cis· I .2 Oichloroethene 1.0 4.0 U U U 
2·Butanone IMEk) 6.0 20 U U U 
I. I. I Trichloroethane 1.0 4.0 U U U 
Carbon tetrachloride 1.0 4 .0 U U U 
Bromodichloromethane 1.0 4 .0 U U U . . 
I .2 Dichloropropana ICCC) 1.0 4 .0 U U U 
t· I ,3 Olchloro~ro~ene 1.0 4.0 U U U 

Trlchloroethene 1.0 2 .0 U U U 
Cltlorodibromomethane 1.0 4.0 U U U 

1.1.2 Trichloroathane 1.0 4 .0 U U U 

Benzene 1.0 4 .0 U U U 
cla·I.3 Dichloropropene 1.0 4.0 U U U 

Bromoform (SPCC) 5 .0 20 U U U 

4·Methyl·2 ·pentanone (MIBk' 6 .0 20 U U U 

T etrachlorethene 1.0 4.0 U U U 

1. 1.2.2 Tetrachloroethane (SPCC' 1.0 4.0 U U U 

2 ·Hexanone IMBk) 5.0 20 U U U 

Toluene (CCC, 1.0 4.0 U U U 

Chlorobenzene (SPCC' 1.0 4 .0 U U U 

Ethylbenzene Icec, 1.0 4 .0 U U U 

Styrene 1.0 4 .0 U U U 

riM Xylenes 2 .0 8 .0 U U· U ---- ----
Q· Xylono 1.0 4 .0 U U U 

>allrtltlon. 
, . Present In Ihe method blank. Positiva results within times Ihe Dmount in Ihe blunk may bo duo .- I~b conluminslion. 
, . The associated vah.A is either below Ihe POL or above the hiuhest calibration level and Iherell 1n cslilnaletJ vallie. 

,. Analyte not det" 'Jove the MOL 

Matrl,,: 5011 

Analysis: 8240160 
ARCOC: 1510 ' 

17H·GR·017·0·55·18 17H.OR.018'0.88-1. r 

Dilution Date Dilution .. .. Date 
Factor. Analyzed Facidr . Analyzed 

IX 911/95 IX 9/11/95 
uaiKa Quallllar . ua/Kg Quallnar 

U U .' 

U U 
U U . 
U U ' . 

U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U 
U U , 
U U 
U U - ----
U U 
U U 
U U • 
U U • 
U U · 
U ~--.L 
U U - - .. - - ----
U U -----
U U 



ProJect Name: SCOPING SAMPLING 
Task luder: WnlGlHSON 

Site: 17H 

Final Aeport Analytical A •• ult. Summary 

17H·GA·O 19·0·SS· 18 17H·GR·020·0·SS·18 17H·GR·020·0·SSD·19 
Dilution Date Dilution D8tll Dilution 
Factor Analyzed Faclor Analyzed Factor 

IX 9/11/95 IX 9/11/95 IX 

Compound MOL ppb PQL ppb IIg/K9 Ouallll.r Ilg/Kg Qu.llller ilQlKil 
Acelone 6 .0 20 U 34 20 

Vinyl chloride ICCCI 6 .0 20 U U U 

Car bon dlsulllde 6 .0 20 . U U U 

Methylene chloride 1.0 4 .0 U U U 
I. I Dlchloroethenll ICCC) 5 .0 20 U U u 
i. I Dlchloroethane ISPCCI 1.0 4 .0 U U U 
T·I.2 Dichloroethene 1.0 4 .0 U U U 
Chloroform ICCe) 1.0 4.0 U U U 
1.2 Dichloroethana 1.0 4.0 U U U 
cis, 1,2 Dichloroalhena 1.0 4.0 U U U 
2·Bulanon8 IMEKI 5 .0 20 U U U 
I. I, I Trlchlorollthane 1.0 4 .0 U U U 
Carbon letrachloride 1.0 4 .0 U U U 
Brornodicltlororlllltl.ane 1.0 4 .0 U U U 
1.2 Dlchloropropane ICCC} 1.0 4 .0 U U U 
1·1,3 Dichloropropena 1.0 4.0 U U U 
T rlchloroethene 1.0 2 .0 U 6.8 U 
Chlorodibromomelhane 1.0 4 .0 U U U 
1,1,2 Trichloroethana ·1.0 4 .0 U U U 
Benzenll 1.0 4 .0 U U U 

'cis·I,3 DlchloropJopen" 1.0 4 .0 U U U 
Bromolorm (SPCC) 6 .0 20 U U U 
4·Melhyl·2·penlanonll IMIBK) 6.0 20 U U U 

r etrachlorelhene 1.0 4 .0 U U U 
1, 1. 2,2 Tetrachloroethane (SPCC) 1.0 4 .0 U U U 
2 ·Hllle.none (MBK) 5.0 20 U U U 
loluenll (CCC) 1.0 4 .0 U U U 

:hlorobenzenll ISPCCI 1.0 4 .0 U U U 
Ihylbenzcne (CCC) 1.0 4.0 U U U 

;tyrenll 1.0 4 .0 U U U -
'.1M X~llInes 2 .0 B.O U U U 

' ·Xylena 1.0 4 .0 U U U 

, ollnltlon, 
Prll.llnl in Ihe melhod blank. Po,ilivlI rllsults wilhin tlmll. Ihll amounl in the blank may be dUll 10 lab conlamination. 
Thll associated valua is eilher below Ihll POL or above Ihll highest calilJlalion level and Iherefore is an estimoled va'"o . 

' . Analytll nol delecled abova the MOL 

Dale 
Analyzed 
9/13/95 
Qualltler 

Dilution 
Faclor 

IIIi/Kq 

Matrlk: soli 
Analysis: 8240/60 
AACOC; 1610 

Dala DilutIon 
Analvzed Faclor 

QueUllar "g/Kg 

• 

-

Dale 
Analyzed 

QueUner 

.' 

<"-

• , 
· 
• 
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. , 

LOCKHEED ANALYTICAL SERVICES 
CC/KS FOR VOLATILE ORCANICS 
8240 VOLATILES 

Client Sample ID: 025067-11-17HooCR-00S-0-SS-11· LAL Sample ID: 
28-AOC-95 Date Received: Date Collec:tech 

Date Analyzedl 
Matrix 1 

08-SEP-95 Analytical Dilutionl 
Soil Analytical Batch IDI 

Percent Moisture: 13.02 Preparation Dilution: 

Chloromethane 74-87-3 <5.7 5.7 
Vinyl Chloride 75-01-4 <5.7 5.7 
Bromomethane 74-83-9 <5.7 5.7 
Chloroethane 75-00-3 <5.7 5.7 
Trichlorofluoromethane 75-69-4 <5.7 5.7 
Acetone "-64-1 <11. 11. 
l,l-Dichloroethene 75-35-4 <5.7 5.7 
Carbon Disulfide 75-15-0 <5.7 5.7 
Methylene Chloride 75-09-2 <5.7 5.7 
trane-l,2-Dichloroethene 156-60-5 <5.7 5.7 
Vinyl ACEtate 108-05-4 <1l- 11. 
l,l-Dichloroethane 75-34-3 <5.7 5.7 
2-Butanone 78-93-3 <1l- 11. 
cis-l,2-Dichloroethene 156-59-2 <5.7 5.7 
Chloroform 67-66-3 <5.7 5.7 
2-Hexanone 591-78-6 <5.7 5.7 
l,l,l-Trichloroethane 71-55-6 <5.7 5.7 
Carbon tetrachloride 56-23-5 <5.7 5.7 
l,2-Dichloroethane 107-06-2 <5.7 5.7 
Ben:.ene 71-43-2 <5.7 5.7 
Trichloroethene 79-01-6 <5.7 5.7 
l,2-Dichloropropane 78-87-5 <5.7 5.7 
Bromodichloromethane 75-27-4 <5.7 5.7 
2-Chloroethylvinylether 110-75-8 <23. 23. 
4-Methyl-2-Pentanone 108-10-1 <11. 11. 
cis-1,3-Dichloropropene 10061-01-5 <5.7 5.7 
Toluene 108-88-3 <5.7 5.7 
trana-l,3-Dichloropropene 10061-02-6 <5.7 5.7 
l,l,2-Trichloroethane 79-00-5 <5.7 5.7 
Tetrachloroethene 127-18-4 <5.7 5.7 
Dibromochloromethane 124-48-1 <5.7 5.7 
Chlorobenzene 108-90-7 <5.7 5.7 
Ethylbenzene 100-41-4 <5.7 5.7 
m,p-Xylene 1330-20-7 <5.7 5.7 
o-Xylene 95-47-6 <5.7 5.7 
Styrene 100-42-5 <5.7 5.7 
Bromoform 75-25-2 <5.7 5.7 
1,1,2~-Tetrachloroethane 79-34-5 <5.7 5.7 
1,3-Dichlorobenzene 541-73-1 <5.7 5.7 
1,4-Dichlorobenzene 106-46-7 <5.7 5.7 
1,2-Dichlorobenzene 95-50-1 <5.7 5.7 

;3872STANDAJU> Page 1 

.. .. .. 
L529S-2 

07-SEP-95 
1 
090895-8240-J1 
0.998 



LOCKHEED ANALYTICAL SERVICES 
GC/KS FOR VOLATILE ORGANICS 
8240 VOLATILES .: , . 

Client Sample IDI 
Date Collecteell 
Date Analyzed: 

02S068-11-17H-GR-D10-0-SS-11 LAL Sample IDI 
28-AUG-9S Date Receivedl 
08-SEP-9S Analytical Dilutionl 

Matrix 1 Soil Analytical Batch IDI 
Percent Moisturel 9.67 Preparation Dilution: 

Ct.,loromethane 74-87-3 <5.5 5.5 
Vinyl Chloride 75-01-4 <5.5 5.5 
Bromomethane 74-83-9 <5.5 5.5 
Chloroethane 75-00-3 <5.5 5.5 
Trichlorofluoromethane 75-69-4 <5.5 5.5 
Acetone 67-64-1 <11. 11. 
1,1-Dichloroethene 75-35-4 <5.5 5.5 
Carbon Disulfide 75-15-0 <5.5 5.5 
Methylene Chloride 75-09-2 <5.5 5.5 
trana-l.2-Dichloroethene 156-60-5 <5.5 5.5 
Vinyl Acetate 108-05-4 <ll. 11. 
l,l-Dichloroethane 75-34-3 <5 . 5 5.5 
2-Butanone 78-93-3 <ll. 11. 
cia-1,2-Dichloroethene 156-59-2 <5.5 5.5 
Chloroform 67-66-3 <5.5 5.5 
2-8exanon. 591-78-6 <5.5 5.5 
1, 1, l-Trichloroethane 71-55-6 <5.5 5.5 
Carbon tetrachloride 56-23-5 <5.5 5.5 
1,2-Dichloroethane 107-06-2 <5.5 5.5 
Be*zene 71-43-2 <5.5 5.5 
Trichloroethene 79-01-6 <5.5 5.5 
1,2-0ichloropropane 78-87-5 <5.5 5.5 
Bromodichloromethane 75-27-4 <5.5 5.5 
2-Chloroethylvinylether llO-75-8 <22. 22. 
4-Methyl-2-Pentanone 108-10-1 <11. 11. 
cie-1,3-Dichloropropene 10061-01-5 <5 . 5 5.5 
Toluene 108-88-3 <5.5 5.5 
trana-1,3-0ichloropropene 10061-02-6 <5 . 5 5.5 
1,1,2-Trichloroethane 79-00-5 <5.5 5.5 
Tetrachloroethene 127-18-4 <5.5 5.5 
Dibromochloromethane 124-48-1 <5.5 5.5 
Chlorobenzene 108-90-7 <5.5 5.5 
Ethylbenzene 100-41-4 <5 . 5 5.5 
m,p-Xylene 1330-20-7 <5 . 5 5.5 
o-~yl.ne 95-47-6 <5.5 5.5 
Styrene 100-42-5 <5.5 5.5 
Bromoform 75-25-2 <5.5 5.5 
1,1,2,2-Tetrachloroethane 79-34-5 <5.5 5.5 
1,3-Dichlorobenzene 541-73-1 <5.5 5.5 
1,4-DichlorObenzene 106-46-7 <5.5 5.5 
1,~-DichlorObenzen. 95-50-1 <5.5 5.5 

J3872STANDARO Page 1 

-- .-
LS29S-4 

07-SEP-95 
1 
09089S-8240-J1 
0.994 



LOCKHEED ANALYTICAL SERVICES 
CC/MS FOR VOLATILE ORCANICS 
8240 VOLATILES 

.: . . 
Client Sample 10: 025069-11-17H-GR-015-0-SS-11 LAL Sample ID: 
Date Collected: 28-AUG-95 Date Received: 
Date Analyzedl 
Matrix I 

08-SEP-95 Analytical Dilutionl 
Soil Analytical Batch 101 

Percent Moi.ture: 9.17 Preparation Dilution: 

Chloromethane 74-87-3 <5.5 5.5 
Vinyl Chloride 75-01-4 <5.5 5.5 
Bromomethane 74-83-9 <5.5 5.5 
Chloroethane 75-00-3 <5.5 5.5 
Trichlorofluoromethane 75-69-4 <5.5 5.5 
Acetone 67-64-1 13. 11. 
l,l-Dichloroethene 75-35-4 <5.5 5.5 
Carbon Oieulfide 75-15-0 <5.5 5.5 
Methylene Chloride 75-09-2 <5.5 5.5 
trane-l,2-Dichloroethene 156-60-5 <5.5 5.5 
Vinyl Acetate 108-05-4 <11. 11. 
l,l-Dichloroethane 75-34-3 <5.5 5.5 
2-Butanone 78-93-3 <11. 11. 
cia-l,2-Dichloroethene 156-59-2 <5.5 5.5 
Chloroform 67-66-3 <5.5 5.5 
2-Hexanone 591-78-6 <5.5 5.5 
1, 1, l-Trichloroethane 71-55-6 <5.5 5.5 
Carbon tetrachloride 56-23-5 <5.5 5 . 5 
1,2-0ichloroethane 107-06-2 <5.5 5.5 
Benzene 71-43-2 <5.5 5.5 
Trichloroethene 79-01-6 <5.5 5.5 
1,2-0ichloropropane 78-87-5 <5.5 5.5 
Bromodichloromethane 75-27-4 <5.5 5.5 
2-Chloroethylvinylether 110-75-8 <22. 22. 
4-Methyl-2-Pentanone 108-10-1 <11 . 11. 
cie-l,3-0ichloropropene 10061-01-5 <5.5 5.5 
Toluene 108-88-3 <5.5 5 . 5 
trana-1,3-0ichloropropene 10061-02-6 <5.5 5.5 
1,1,2-Trichloroethane 79-00-5 <5.5 5.5 
Tetrachloroethene 127-18-4 <5.5 5.5 
Dibromochloromethane 124-48-1 <5.5 5.5 
Chlorobenzene 108-90-7 <5.5 5.5 
Ethylbenzene 100-41-4 <5 . 5 5.5 
1II,p-Xylene 1330-20-7 <5.5 5.5 
o-Xylene 95-47-6 <5.5 5.5 
Styrene 100-42-5 <5.5 5.5 
Bromoform> 75-25-2 <5.5 5.5 
1,1, 2. 2-Tetrachloroethane 79-34-5 <5.5 5.5 
1,3-Dichlorobenzene 541-73-1 <5.5 5.5 
1,4-Dichlorobenzene 106-46-7 <5.5 5.5 
1,2-Dichlorobenzene 95-50-1 <5.5 5.5 

::'J3872STANOARD Page 1 
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LOCKHEED ANALYTICAL SERVICES 
CC/MS FOR VOLATILE ORGANICS 
B240 VOLATILES 

Client Sample 10. 
Date Collectec!! 
Date Analyzecll 
Matrix, 

025070-11-17H-QR-020-0-SS-11 LAL Sample 101 
28-AUC-95 Date Received. 
08-SEP-95 Analytical DilutiOD' 
Soil Analytical Batch 10: 

Percent Moiature, 8.46 Preparation Dilutionl 

Chloromethane 74-B7-3 <5.4 5.4 
Vinyl Chloride 75-01-4 <5.4 5.4 
Bromcmethane 74-83-9 <5.4 5.4 
Chloroethane 75-00-3 <5.4 5.4 
Trichlorofluoromethane 75-69-4 <5.4 5.4 
Acetone 67-64-1 <11. 11. 
1,1-Dichloroethene 75-35-4 <5.4 5.4 
Carbon lliaulfida 75-15-0 <5.4 5.4 
Methylene Chloride 75-09-2 <5.4 5.4 
trane-1,2-11ichloroethene 156-60-5 <5.4 5.4 
Vinyl Acetate 10B-05-4 <11. 11. 
l,l-llichloroethane 75-34-3 <5.4 5.4 
2-Butanone 78-93-3 <11. 11. 
cil-l,2-11ichloroethene 156-59-2 <5.4 5.4 
Chloroform 67-66-3 <5.4 5 . 4 
2-Rexanone 591-78-6 <5.4 5.4 
l,l,l-Trich1oroethane 71-55-6 <5.4 5.4 
Carbon tetrachloride 56-23-5 <5.4 5.4 
l,2-11ichloroethane 107-06-2 <5.4 5.4 
Benzene 71-43-2 <5.4 5.4 
Trichloroethene 79-01-6 <5.4 5.4 
1,2-Dichloropropane 78-87-5 <5.4 5.4 
Bromodichloromethane 75-27-4 <5.4 5.4 
2-Chloroethylvinylether 110-75-8 <22. 22. 
4-Methyl-2-Pentanone 108-10-1 <11- 11. 
ciB-l,3-11ichloropropene 10061-01-5 <5.4 5.4 
Toluene 108-88-3 <5.4 5.4 
tranl-l,3-Dichloropropene 10061-02-6 <5.4 5.4 
l,l,2-Trichloroethane 79-00-5 <5.4 5.4 
Tetrachloroethene 127-18-4 <5.4 5.4 
Dibromochloromethane 124-48-1 <5.4 5.4 
Chlorobenzene 108-90-7 <5.4 5.4 
Ethylbenzene 100-41-4 <5.4 5.4 
m,p-Xylene 1330-20-7 <5.4 5.4 
o-Xylene 95-47-6 <5.4 5.4 
Styrene 100-42-5 <5.4 5.4 
Bromoform 75-25-2 <5.4 5.4 
l,l,2.2-Tetrachloroethane 79-34-5 <5.4 5.4 
1,3-Dichlorobenzene 541-73-1 <5.4 5.4 
1,4-Dichlorobenzene 106-46-7 <5.4 5.4 
1,2-Dichlorobenzene 95-50-1 <5.4 5.4 

~J3872STANDARD Page 1 I 
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LOCKHEED ANALYTICAL SERVICES 
GC/KS FOR VOLATILE ORGANICS 
8240 VOLATILES . : , . 

Client Sample ID: 025071-11-17H-GR-020-0-SSD-l1 LAL sample ID: 
Date Collected: 28-1.UG-95 Date Received: 
Date Analyzed: 08-SEP-95 Analytical Dilution: 
Matrix: Soil ADalytical Batch 101 
Percent Moiature: 8.54 Preparation Dilution: 

1,2-Dichloroethane-d4 95 77-127 
Toluene-d8 104 84-120 
Bromofluorobenzene 95 78-125 

Chlor.Jmethane 74-87-3 <5.4 5.4 
Vinyl Chloride 75-01-4 <5.4 5.4 
Bromomethane 74-83-9 <5.4 5.4 
Chloroethane 75-00-3 <5.4 5.4 
Trichlorofluoromethane 75-69-4 <5.4 5.4 
Acetone 67-64-1 <11. 11. 
l,l-Dichloroethene 75-35-4 <5.4 5.4 
Carbon Diaulfide 75-15-0 <5.4 5.4 
Kethylene Chloride 75-09-2 <5.4 5.4 
trane-l.2-Dichloroethene 156-60-5 <5.4 5.4 
Vinyl Acetate 108-05-4 <11. 11. 
1.1-Dichloroethane 75-34-3 <5.4 5.4 
:I-Butanone 78-93-3 <11. ll. 
cia-l,2-Dichloroethene 156-59-2 <5.4 5.4 
Chloroform 67-66-3 <5.4 5.4 
2-Hexanone 591-78-6 <5.4 5.4 
1. 1. l-Trichloroethane 71-55-6 <5.4 5.4 
Carbon tetrachloride 56-23-5 <5.4 5.4 
1,2-Dichloroethane 107-06-2 <5.4 5.4 
Benzene 71-43-2 <5.4 5.4 
Trichloroethane 79-01-6 <5.4 5.4 
1,2-Dichloropropane 78-87-5 <5.4 5.4 
Bromodichloromethane 75-27-4 <5.4 5.4 
2-Chloroethylvinylether 110-75-8 <2i. 22. 
4-Methyl-2-Pentanone 108-10-1 <11. 11. 
cia-l,3-Dichloropropene 10061-01-5 <5.4 5.4 
Toluene 108-88-3 <5.4 5.4 
trana-1,3-Dichloropropene 10061-02-6 <5.4 5.4 
1.1,2-Trichloroethane 79-00-5 <5.4 5.4 
Tetrachloroethene 127-18-4 <5.4 5.4 
Dibromochloromethane 124-48-1 <5.4 5.4 
Chlorobenzene 108-90-7 <5.4 5.4 
Ethylbenzene 100-41-4 <5.4 5.4 
m.p-Xylene 1330-20-7 <5.4 5.4 
o-Xylene 95-47-6 <5.4 5.4 
Styrene 100-42-5 <5.4 5.4 
Bromoform 75-25-2 <5.4 5.4 
1,1,2,2-Tetrachloroethana 79-34-5 <5.4 5.4 
1,3-Dichlorobenzene 541-73-1 <5.4 5.4 
1,4-Dichlorobenzene 106-46-7 <5.4 5.4 
1,2-Dichlorobenzene 95-50-1 <5.4 5.4 
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LOCKHEED ANALYTICAL SERVICES 
G: iMS FOR VO:t;.TILE ORGANICS 
a;:.;C VO:':"T!:"~S 

.:, . 

:l~en~ sample IP : 
Cate Collecced: 
Da~e Ar:alyzed : 
!I.a~r~x : 

02S072-08-17H-GR-020-0-~-08 LAL Sample ID: 
28-AUG-95 Dace Received: 
09-S~P-9S Anal~ical Diluc!on : 
Wacer Anal~!cal Bacch IP: 

Preparacion Dilucion : 

I SURROGATE ~COVERY it- ) 

__ o· 

!,S2~5-12 
07-SEP-95 
1 
090e9S-6260-:O:: 
:.00 

I QC Lim!~s 
1~1-,~2~-~D~i~c~h~1~o~r~o~e~c~h~an~e~--d~~~-------'--------~1~0~6-+--~~8~4~-~1~2~2~~~ 
IToluene-d8 108 87-117 
I Bromofluorobenzene 100 83-118 

C::':'orome:hane 
V~nyl Chloride 
Ercmome:hane 
Cl1loroe:hane 
Trlchlcrofluoromechane 
Acecone 
! , : -Pi chlcroechene 
Carben Pi sulfide 
Me:hylene Chloride 
:=~~s-: , ; - P!chloroechene 

°::.::::1 ~c:e=a,:e 
: ,:-Plch lcroe:hane 

c::s - l , ;-Pi chloroe:hene 
Ch~=rofo::m 

l ,l , l -Trlchl oroechane 
Ca=~on tetrachloride 
: , : - Dlchl croe:h~~e 

Se::zene 
Tr:.c:nloroethene 
: ,2 -01chloropropane 
Er cmodl c:hloromechane 
:-Chlcroechylvinylecher 
~-Methyl-2-Pencanone 

C:~S- l ,3-Pichloropropene 

Toluene 
~r~~5-1,3-Pichloropropene 

2-Hexanone 
l,l,2-Tric:hloroechane 
Te:rAchloroechene 
Oibromoc:hloromechane 
Chlorobenzene 
E:hylbenzene 
m,p-Xylene 
o -Xylene 
Scyrene 
Bromoform 
:,::',:;2 -Te:rac:hloroechane 
l,3-0ichlorobenzene 
l,4-0ichlorobenzene 
l,:-DichlorObenzene 

CAS NO_ 

74-67 - 3 
75-01-4 
74 - 83-9 
75-00-3 
7S - e9-4 
67-64-1 
7S-~5-4 

"15-15-0 
75-09-2 

156-60 - 5 
108-05-4 

-:>5 - 34-3 
78-53- 3 

~S6 · :9 - : 

67-H-3 
"11-55-6 
56-23 - 5 

107-06 -2 
'7l-0-2 
79-0! - 6 
78-6~-S 

75-2"7-4 
::'10--;5-8 
108 - 10-1 

10061-01-5 
108-SS - 3 

10061-0:-6 
591-7S-6 

"19 - 00-5 
12"1-1S-4 
124-46 - 1 
10S-90-"' 
100-4: -4 

1330-:;:0 · -:> 
95- 4"'-6 

100 - 0 - S 
75 - ~S-: 

"19 - J.;-S 
541-73-1 
106-46-7 

95-50-1 

PAge • 

RESULT 
ug/I. 

<5.0 
<5 . 0 
<5 . 0 
<5 . 0 
<5.0 
<10. 
<5.0 
<5.0 
<5 . 0 
<5 . C 
<:0 . 
<5 . ;) 
<10 . 
<S . V 
<5 . 0 
<5 . 0 
<5 . 0 
<5.0 
<5.0 
<5 . 0 
<5.0 
<5 . 0 
<20. 
<10 . 
<5 . 0 
<5 . 0 
<5 . 0 
<10 . 
<5 _0 
<5.0 
<5.0 
<5.0 
<5 . 0 
<5 . 0 
<5.0 
<5 . 0 
<5 . 0 
<5.0 
<5 . 0 
<5.0 
<S.O 

PRAC'I'I CAL 
QIJJU'I'l'IT.ATION LIMIT 

US/I. 

5 . C 
5 . 0 
5.0 
5.0 
5.0 
10. 
5_0 
5_0 
5 . 0 
5.0 
10 . 
5 . 0 
10 . 
5 . 0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 
5.0 
5 . 0 
5 . 0 
20 . 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 
5 . 0 
5_0 
5_0 
5_0 
5 , 0 
5 . 0 

PATA 
OUAl.!FIERt. ) 



LOCKHEED ANALYTICAL SERVICES 
~: .'!'~ ,:-cr. "v-::;,:r:u; ORGANICS 
c: ... C ~",·C~:=:~S .: .. 

C!~e~~ Sample :D: 02S073-09-17H-GR-020-0-E!-D9 LAL sample ID: 
Date Co!lected: 
:lace A."lalyzed: 

28-AOG-95 Date Received: 
09-SEP-95 Analytical Dilution : 

Matr:'x: Water Analytical Batch ID: 
Preparation Dilution: 

I SURROGATE RECOVERY III 
I OC LiJrtits 
11,2-Dichloroethane-d4 I 111 84-122 
IToluene-d8 I 10e 87-117 
I Brcmofluorobenzene 104 83-118 

.-.. . 
L529S-16 

07-Stp-S5 
1 
090895-8260-£! 
1. 00 

.... . PAACTICAL CAT;" 
CAS NO_ RESOLT QmU'lTITATION LIMIT QUALIFI5R (s I 

Chlorome~:'ane 
Vinyl C!:.loride 
Eromome~:'a.."le 

Chl oroe t:'a.."le 
!ri:hl===fluoromethane 
~ce:one 

:,l · ~~c~!oroethene 

Ca==en Disulfide 
Methylene Chloride 
~rar.s-l,:Z-Dichloroethene 
V:.nyl Acetate 
:,l·:li~~~oroethane 

~ .. B'..!:ar..=:.!e 
cis·!,~-Dichloroethene 

Chloro:o::1ll 
l,l,l-'I'rlchloroethane 
:arbcn tetrachloride 
1,2-D:.c!:.loroethane 
3enzene 
Trichloroethene 
~,~·Dlchloropropane 

Bromodichloromethane 
:-Ch!oroethylv:.nylether 
~-Methyl-2-Pentanone 

Cls'1,3-Dichloropropene 
'!olue:'le 
trans-l,3-Dichloropropene 
~-Hexanone 

l.1.2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
E::hylbenzene 
m.p-Xylene 
o-Xylene 
Styrene 
Bromofornl 
1. 1. 2;2'Tetrachloroethane 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2·Dichlorobenzene 

.:3 e 73STAN!:lARD 

74-S7-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
10S-0S-4 
75'34-3 
78·93-3 

156-59-2 
67-66 - 3 
71-55-6 
56-:<3-5 

107,06-2 
71-43-2 
79-01-6 
78-S7-5 
75-27-4 

110-75-S 
10S·10-1 

10061,01-5 
108-S8-3 

10061-02-6 
591·78-6 

79-00-5 
127,18-4 
124 ·48'1 
108-90-7 
100-41-4 

1330-20-7 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 
95-50'1 

Page 1 

usr/L usr/L 

<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
clO. 10. 
<5.0 5.0 
<5.0 5 . 0 
c5.0 5.0 
<5.0 5.0 
cl0. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
c5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
cl0. 10 . 
<5.0 5 . 0 
<5.0 5 . 0 
<5 . 0 5.0 
cl0. 10. 
<5.0 5.0 
<5.0 5 . 0 
c5.0 5.0 
c5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 , 0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 



LOCKHEED ANALYTICAL SERVICES 
GC/MS ~OR VO~TlLE ORGANICS 
8240 VOLATILES .: .. 

Clienc Sample IP: 02507.-10-17H-GR-020-0-T,B-10 LAL Sample IP: 
Dace Colleeced: 28-ADG-95 - Dace Reeeived: 
Pace Analyzed: 09-SEP-95 AnAlytical Dilution: 
Macrix: Water AnAly:ieal Baceh IP: 

Preparation Pilucion: 

OC Limics 
1,2-Piehloroethane-d. 112 8.-122 
Toluene-d8 109 87-117 
Bromofluorobenzene 107 83 - 118 

Chloromet!lane 7.-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5 . 0 
Bromomechane 74-83-9 <5.0 5.0 
Chloroeehane 75-00-3 <5.0 5 . 0 
Triehlorofluoromethane 75-n-4 <5 . 0 5.0 
.Acecone 67-64-1 <10. 10. 
1,1'Piehloroechene 75-35-. <5.0 5.0 
Carbon Pisulfide 75-15-0 <5 . 0 5 . 0 
Methylene Chloride 75-09-2 <5.0 5.0 
crans'1,2'Di~~loroethene 156-60-5 <5 . 0 5.0 
Vi nyl Aee~ace 108-05-. <l0. 10 . 
1,1·Piehleroethane 75-34-3 c5 . 0 5.0 
2-Bucanone 78-93-3 clO . 10. 
eis'1,2·Piehloroethene 156-59-2 c5.0 5 . 0 
Chloroform 67-66-3 c5.0 5 . 0 
1,1,1-Triehloroethane 71-55-6 <5.0 5.0 
Carbon cecraehloride 56·23-5 <5.0 5.0 
1,2-Piehloroethane 107-06-2 c5 . 0 5.0 
Benzene 71-43-2 c5 . 0 5 . 0 
Triehloroethene 79-01-6 <5 . 0 5.0 
1,2-Piehloropropane 78-87-5 <5 . 0 5.0 
Bromodiehloromethane 75-27-. c5.0 5 . 0 
2-Chloroeehylvinylether llO - 75-8 <20 . 20. 
4-Methyl-2-Pentanone 108-10-1 <10. 10 . 
eis-1,3-Piehloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5 . 0 
crans-l,3-Piehloropropene 10061·02 - 6 c5 . 0 5.0 
2-Hexanone 591-78-6 <l0. 10 . 
1,1,2-Triehloroethane 79-00-5 c5.0 5.0 
Tecraehloroethene 127-18-4 <5 . 0 5.0 
Pibromoehloromethane 12.-48-1 cS.O 5 . 0 
Chlorobenzene 108-90-7 cS.O 5.0 
£thylbenzene 100-41-4 c5.0 5.0 
m,p'Xylene 1330-20-7 <5.0 5.0 
o ' Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5 . 0 5.0 
Bromoform 75-25-2 <5 . 0 5.0 
1,1,2,2 -Tetraehloroethane 79-3.-5 c5.0 5 . 0 
1,3-Piehlcrobenzene 541-73-1 <5.0 5.0 
1,4-Piehlorobenzene 106-46-7 <5.0 5 . 0 
1,2-Piehlorobenzene 95-50-1 <5 . 0 5.0 

.J3 673S'l'ANIlARD Page 1 
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ANNEX4-C 
Data Validation Review 



(l] INTERNATIONAL 
TECHNOLOGY 
COUORATION 

November 25, 1996 

5301 Central Avenue. N.E.--sune 700 
Albuque!que. New Mexx:o 871 OS- I 5 13 

505-262.a800 
Fax: 505-262.aS55 

Project No. 301462.155 .04.000 

Sandia National Laboratories 
Attn : Mr. Bob Galloway 
P. O. Box 5800 MS 1147 
Albuquerque, NM 87185-1147 

Data Validation and Comparison ofLevel II and Level III 
Analytical pata to Published Background Ranies at 

Sand ia National LaboratorieslNew Mexjco. Sjte 17. Ooerable Unit 1335 

Dear Mr. Galloway: 

This letter report documents results of the data validation and data comparison tasks for Site 17, 
Operable Unit 1335, performed under the IT Corporation task order 12-0939A.336. While Site 17 is 
actually comprised of several small sites (17 A through 17H), it will be treated as a single site for the 
purpose of this review. Levell! and Level III analytical data from the site were reviewed, evaluated and 
compared to assess their reliability for use in No Further Action (NFA) proposals. The data were then 
compared to background ranges published in "Background Concentrations of Concern to the Sandia 
National Laboratories 1 New Mexico (SNLINM) Environmental Restoration and the Kirtland Air Force 
Base I nstallation Restoration Program" (SNLINM, 1996), and where appropriate, the Proposed Resource 
Conservation Recovery Act (RCRA) Subpart S soil action levels (EPA, 1990). 

Data Validation Results 
All analytical data review was performed to assure that existing Data Validation I (DVI) and Data 
Validation II (DVII) reviews conducted by the SNLlNM Sample Management Office are accurate, and 
that the data is acceptable for use in NF A proposals. The reviews indicate that the DVI and DVII 
findings are accurate and that the data are acceptable for NFA purposes. Level III Target Analyte List 
metals (Environmental Protection Agency [EPA) SW-846 Methods 601017000) and volatile organic 
compounds (VOC) (EPA SW-846 Methods 8240/60) were performed by Lockheed Analytical 
Laboratories, while Levell! inductively couple plasma (ICP) metals and VOC analyses were performed 
by SNLINM onsite laboratories. 

Analytical quality of the LevellIl metals data is exceptional for all analytes except aluminum, antimony, 
arsenic, copper, mercury and sodium. Laboratory Control SamplelLaboratory Control Sample Duplicate 
(LCS/LCD) analyte recovery values for arsenic and antimony are below control limits, while those for 
sodium are above control limits. As indicated in the attached DVII reviews, some Matrix SpikelMatrix 
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Spike Duplicate (MSIMSD) analyte recovery values for aluminum, antimony, mercury and iron are 
below control limits, causing some samples with nondetections for those analytes to be qualified as "Ul" 
or "J" values. Conversely, some MSIMSD recovery values for copper and mercury are above control 
limits. One MSIMSD relative percent difference (RPD) value for both copper and mercury exceeds the 
control limit, but the LCSILCD values are acceptable. Due to the relatively high concentrations of 
aluminum, copper, iron and sodium in all environmental samples, the impact of the low recovery values 
on data quality is believed to be minimal. Moreover, aluminum, iron and sodium are typically of little 
environmental concern. Due to the low concentrations of antimony, arsenic and mercury in the 
environmental samples relative to background, the impact of the low recovery values is believed to be 
minimal. 

Analytical quality of the Level III VOC analyses is exceptional for all analytes. LCSILCD analyte 
recovery and RPD values for all VOCs compounds are within control limits, and no VUCs were detected 
in the method blank samples. With the exception of acetone and methylene chloride, no VOCs were 
detected above the MDLs of the Level III data. Acetone was detected at or above the PQL in the 
following LevellIl samples: Sample #025059 (22 ~glkg), Sample #025060 (19 ~glkg), Sample #025061 
(11 ~g1kg) and Sample #025069 (13 ~glkg) . Methylene chloride was detected below the PQL in Sample 
#025057 (1 .2 ~glkg). Neither acetone nor methylene chloride were detected in associated Level III 
method, equipment or field blanks. 

Three Level II samples yielded VOC detections. Acetone (12 mglkg) and 2-hexanone (8.5 mglkg) were 
detected below the PQL in Sample #17H-GR-012-0-SS-18. Acetone (34 mglkg) and trichloroethane (5.6 
mg/kg) were detected above the PQL in Sample # 17H-GR-020-O-SS-18. Finally, acetone was detected 
at the PQL in Sample # 17H-GR-020-0-SSD-19, which is the duplicate for Sample # 17H-GR-020-0-SS-
18. None of the detected VOCs were detected in the associated Level II method blanks. 

Comparison Aiainst Backiround Ranees 
Table 1 lists analyte concentrations that exceed the maximum background values reported for surface 
soil in the analyte specific background spatial group (Southwest Super Group) within which Site 17 is 
located (SNLINM, 1996). The LevellIl cobalt reporting limit, and the Level II PQLs for arsenic, 
beryllium, cadmium, cobalt, selenium, silver and thallium are all greater than the maximum background 
value, precluding a meaningful comparison of the nondetected data with the appropriate background 
range. With the possible exception of thallium, however, these high reporting IimitIPQLs appear low 
enough to detect a significant anthropogenic contribution to the total sample concentration of each 
constituent. The PQL for thallium (200 mglkg) is very high due to instrumental constraints. 

A single LevellIl arsenic concentration value and individual Level II arsenic, lead, thallium and zinc 
results from the site appear to be elevated relative to their respective background distributions (SNl.JNM, 
1996). Please note that for any constituent, 5 percent of the samples will by definition fall above the 
95th percentile/95th upper tolerance limit of the background distribution; therefore, any of these samples 
may naturally exceed the published maximum observed value. Given the great vertical and lateral 
heterogenei ty in SNLINM soils, these apparently high values may reflect samples with naturally high 
concentrations of the source minerals. 

None of the high concentration values for any of the analytes exceed their respective proposed RCRA 
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Subpart S action level guidelines. No significant field or laboratory contamination appears to be 
associated with the sample (Sample #025058) bearing the high Level III arsenic result. Blank 
concentration data are not available for the Level II samples. 

"Background" has not been established for any VOCs at SNIJNM because they are not naturally 
occurring or widely distributed; therefore, any definitive detection probably indicates the presence of 
anthropogenic material. Because none of the detected VOCs discussed above were detected in 
associated Level Il or III method, equipment or field blanks, the results are shown in Table 1 as being 
potentially indicative of contamination (i.e. above "background"); despite the fact that they are common 
laboratory contaminants. 

If you have any questions regarding this data review, please call me at (505) 262-8938. 

Respectfully submitted, 

IT CORPORATION 

/~~ 
James D. Keith 
Hydrogeochemist 
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Table 1 
List of Analytical Values Exceeding Appropriate 

Sandia National Laboratories I New Mexico Background Ranges· 

Analytt Sample # Concenualion Background Range Background Sample Group' Data 
(mgl\;g) (mgl\;g) Quality 

Level 

.~rs enj c 17H·OR·009·0·SS·02 57 O.Q\S·9.7 North/SouthwcsliCTF/Offsite (Surface) II 

Lead 17B·GR·OO4-O·SS-02 270 0.005·104 SouthwesliCTF/Offsite (Surface) 11 

Thall ium 17H·GR·QI7-O·SS·02 300 0.001l ·7.1 NorthiTijetaSlSouthwestiCTF/Offsite (Surface 11 
&. Subsurfa"e) 

Zinc 17C-GR-0 12·0-SS·02 1000 0.5 - 230 SouthwesliCTF/Offsite (Surface &. Subsurface) 11 

Ars~ni c 025058 16 0.015·9.7 NonhiSouthwestiCTF/Offsite (Surface) 11l 

1\~':lLln~ I7H·GR·~1 2-O·SS-18 12 J < limit of detection Not Applicable' 11 

"\ t:t'lLlnc: 17H-GR-020-O·SS·18 34 < limit of detection Not Applicable II 

·\~t'I () n~ 17 H·GR·020·0-SSD· 19 20 < limit of detection Not Applicable 11 

~· Hc \. ano ll t: PH·GR·OI ~·0·SS- 18 8.5 J < limit of detection Not Applicable 11 

I rl ch IMllt:lhall t' I 7H·GR·020·0·SS·1 8 5.6 < limit of detection Not Applicable II 

~~I.." hlll( O:!~O59 22 < limit of dctcction Not Applicable III 

\(t.'\t1 1l C: 025060 19 < limit of detection Not Apolicable III 

~(t:hl ll C: Q~5061 II < limit of detection Not Applicable III 

\..: .... l,lI lI,.: 025069 13 < limit ofde:tection Not Apolicable III 

\klh ~ kill: 01 5057 1.2 < limit of detection Not Applicable 11l 
l hl llrldc: 

.. F tnal background report IS currently In review; therefore. reported background ranges should be considered to be In 

draft status . 
" Background \\ as established by combining various super groups as deemed appropriate through statistical testing 

(SN L(/\:M. 1996); therefore. the background values cited in Table 1 represent the "background sample group'· 
( i.e. super group combination) within which the Southwest Super Group data is contained . 

. Background has not been characterized for organic compounds because they are not naturally·occurring above modern 
limits of detection . 
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SWMU 17: RISK SCREENING ASSESSMENT 

I. Site Description and History 

Sandia National Laboratories/New Mexico (SNUNM) Solid Waste Management Unit 
(SWMU) 17 is located near the southeastem comer of Kirtland Air Force Base (KAFB) within 
the tract bounded by Magazine Road, Isleta Road, and University Ranch Road in South 
Thunder Range. Eight inactive scrap yards comprise SWMU 17: 17A, 17B, 17C, 170, 17E, 
17F, 17G, and 17H. SWMU 17 is located on land owned by the U.S. Air Force and permitted to 
the U.S. Department of Energy (DOE) and SNUNM. Access to the site is limited through a 
locked gate at the entrance to South Thunder Range. 

SWMU 17 lies on the western margin of the Sandia Fault Zone at a mean elevation of 
5,415 feet above sea level. The site is underlain by alluvial fan and piedmont colluvium that 
overlies Santa Fe Group strata. The Santa Fe deposits are estimated to be approximately 
3,000 feet thick beneath SWMU 17. Detailed descriptions of the regional geology are 
presented in the 1994 Site-Wide Hydrogeologic Characterization Project (SWHCP) Annual 
Report (SNUNM March 1995). 

SWHCP soil surveys and surficial mapping provide general soil characteristics for the area 
around SWMU 17. The dominant soil groups in the area include (1) the Tome very fine, sandy 
loam, (2) the Wink fine sandy loam, (3) the Latene sandy loam, and the (4) Madurez-Wink 
association (USDA 1977). The estimated recharge rate for soils immediately north of 
SWMU 17 range between 0.002 and 0.071 centimeters per year (cm/yr), which yields 
downward seepage velocities ranging between 0.03 and 11.8 crn/yr (SNUNM October 1995). 
No perennial surface-water bodies are present near SWMU 17. 

SWMU 17 lies in the HR-2 geohydrologic region described in the 1994 SWHCP Annual Report 
(SNUNM March 1995). This region is a transitionalgeohydrologic zone between the HR-1 
zone to the west and HR-3 to the east. It is comprised of a northeast/southwest-trending fault 
complex that includes segments of the Sandia, Tijeras, and Hubbell Springs Faults. The 
uppermost interval of groundwater saturation in HR-2 is found as unconfined-to-semiconfined 
aquifers in the alluvial facies of the Santa Fe Group and piedmont alluvium, and as 
semiconfined-to-confined aquifers in the local bedrock units. The nearest groundwater 
monitoring wells, TRE-1 and TRE-2, are located approximately 0.5 mile southeast of the site. 

Based upon these wells, depth to groundwater is approximately 167 feet below ground surface 
(bgs) (SNUNM March 1997). Local groundwater flow is to the west/northwest (SNUNM 
March 1997). The nearest production well, KAFB-4, is located approximately 5.5 miles to the 
northwest of the site. 

For a detailed discussion regarding the local setting at SWMU 17, refer to the Resource 
Conservation and Recovery Act (RCRA) Facility Investigation Work Plan for Operable 
Unit 1335, Southwest Test Area (SNUNM March 1996). 

AU4·981WP/SNL:RS4300-4.DOC 1 301462.185.05061231982:39 PM 



RISK SCREENING ASSESSMENT FOR SWMU 17 06/19/98 

II. Comparison of Results to Data Quality Objectives 

The confirmatory sampling conducted at SWMU 17 was designed to collect adequate samples 
to: 

• 

• 
• 

Determine whether hazardous waste or hazardous constituents have been released at 
the site 
Characterize the nature and extent of any releases 
Provide sufficient Level 3 analytical data to support risk screening assessments. 

Table 1 summarizes the sample location design for each of the SWMU 17 subunits. The 
source of potential constituents of concern (COC) at each of the eight subunits is scrap metal. 
In addition to scrap metal, dispersion testing using depleted uranium (DU) was performed at 
SWMU 17B. Unknown "contaminated liquids" were stored in two drums at SWMU 17C and 
historical documentation suggests that hazardous substances may have been stored at 
SWMU 17H. 

Table 1 
Summary of Sampling Performed to Meet Data Quality Objectives 

Area of 
SWMU Potential COC Site 
Subunit Source (acres) 

17A Scrap metal 0.5 

178 Scrap metal, DU 2 
dispersion tests 

17C Scrap metal, a 
drummed 
contaminated 
liquids, mercury 
associated with 
fluorescent bulbs 

170 Scrap metal 0.33 

17E Scrap metal 5.74E-2 

17F Scrap metal 2.21E-2 

17G Scrap metal 0.66 
(from former 
shock tube) 

17H Scrap metal, 2 
potential 
hazardous 
materials 

CDC 
DU 

= Constituents of concem. 
= Depleted uranium. 

AU4·9B1WPISNL:AS4300-4.00c 

Sample 
Number of Density 
Sampling (samples! 
Locations acre) Sampling Location Rationale 

10 20 No historical photographs available to 
determine former scrap pile locations, 
sample locations distributed across site 
and collected from topographically low 
areas 

5 3 Sample locations distributed across site 
and collected from topographically low 
areas 

30 4 No scrap piles near southern boundary 
of site, sample locations distributed in 
remainder of site and collected from 
topographically low areas 

5 15 Sample locations distributed across site 
and collected from topographically low 
areas 

5 Not Sample locations surrounded former 
aoolicable scrao oile location 

5 Not Sample locations surrounded former 
aoolicable scrao oile location 

5 Not Sample locations on each end of former 
applicable shock tube (only release potential from 

structure) 
20 10 No historical photographs available to 

determine former scrap pile locations, 
sample locations distributed across site 
and collected from topographically low 
areas 

SWMU = Solid waste management Unit. 
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The number and location of the samples collected depended upon the completeness of the 
historical information for each subunit. The samples were collected adjacent to the former 
scrap pile locations for those subunits where the location of the former scrap piles could be 
accurately identified. If information was not available on the location of former scrap piles, 
sample locations were distributed across the site. In addition, samples were collected from 
topographically low areas where surface runoff might concentrate sediment and potentially 
adsorbed eaes and areas denuded of vegetation. 

Table 2 summarizes the analytical methods and data quality requirements necessary to 
(1) adequately characterize hazardous waste or hazardous constituents associated with scrap 
metal, OU dispersion tests , and unknown liquids and (2) support risk screening assessments. 

Table 2 
Summary of Data Quality Requirements 

Radiation Protection 
ER Chemistry Sample Diagnostics 

Data Laboratory Laboratory Lockheed Analytical 
Analytical Quality Department 6133 Department 7713 Services 

Requirement Level SNUNM SNUNM Las Vegas, Nevada 
TAL metals Level 3 85 samples Not applicable 17 samples (off-site 
EPA Method duplicates) 
601017000 8 (internal 

duplicates) 2 samples (off-site 
internal duplicates) 

VOGs Level 3 50 samples Not applicable 10 samples (off-site 
EPA Method 8240 duplicates) 

6 (internal 
(SWMUs 17G and duplicates) 1 sample (off-site 
17H only) internal duplicate) 

Gamma Level 2 Not applicable 85 samples Not applicable 
spectroscopy 

12 (internal 
duplicates) 

EPA = U.S. Environmental Protection Agency. SWMU = Solid waste management unit. 
ER = Environmental restoration . TAL = Target analyte list. 
SNUNM = Sandia National Laboratories/New Mexico. VOG = Volatile organic compounds. 

SNUNM on-site laboratories analyzed samples from 85 locations at SWMU 17. Twenty percent 
of the samples were sent off site for verification analyses for both target analyte list metals and 
volatile organic compounds (Vae). The minimum detection limits (MOL) for all on-site analyses 
exceeded the background concentration limits for arsenic, cadmium, selenium, and silver. The 
off-site laboratory provided a lower MOL for metals analyses of split samples; however, the 
MOLs for cadmium, selenium, and silver are very close to nonquantifiable background 
concentration limits. The cadmium MOL is 1.1 milligrams per kilogram (mg/kg) as compared to 
the nonquantifiable background concentration limit of less than 1.0 mglkg. The selenium MOL 
is 1.0 mglkg as compared to the non quantifiable background concentration limit of less than 
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1.0 mglkg. The silver MOL ranges from 2.1 to 2.3 mglkg as compared to the nonquantifiable 
background concentration limit of less than 1.0 mglkg. In general, the lower MDls for the off­
site split samples compared to the background concentration limits. 

The SNUNM Sample Management Office conducted Data Validation I and II reviews for all off­
site data in accordance with Technical Operating Procedure 94-03, Rev. 0 (SNUNM July 1994). 
An independent review of the validation process confirmed that the reviews performed by 
SNUNM were accurate and that the data are acceptable for use in the no further action (NFA) 
proposal for SWMU 17 (IT November 1996). All gamma spectroscopy data were reviewed by 
SNUNM Department 7713 in accordance with the Radiation Protection Sample Diagnostics 
Procedure RPSD-02-11 (SNUNM July 1996). The data quality objectives (000) for SWMU 17 
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 17 was based 
upon an initial conceptual model validated with confirmatory sampling at the site. The initial 
conceptual model was developed from historical background information including numerous 
site inspections, personal interviews, historical photographs, and radiological surveys. The 
DO Os contained in the Sampling and Analysis Plan (SNUNM July 1995) identified the sample 
locations, sample denSity, sample depth, and analytical requirements. The sample data used to 
characterize SWMU 17 were collected in accordance with the rationale and procedures 
described in the Sampling and Analysis Plan (SNUNM July 1995). The data collected were 
subsequently used to develop the final conceptual model for SWMU 17, which is presented in 
Section 4.5 of the associated NFA proposal. The quality of the data specifically used to 
determine the nature, rate, and extent of contamination is described below. 

111.2 Nature of Contamination 

The nature of contamination at SWMU 17 was determined with analytical testing of soil media 
and the potential for degradation of relevant COCs (Section V). The analytical requirements 
included metals to characterize weathering of scrap metal. Gamma spectroscopy was used as 
a general screening analysis for all subunits and was appropriate for DU dispersion testing at 
SWMU 178. VOC analyses were performed on selected soil samples from SWMU 17C and 
17H to characterize the unknown "contaminated liquids" stored in two drums at SWMU 17C and 
hazardous substances that may have been stored at SWMU 17H. These analytes and 
methods are appropriate to characterize the COCs and potential degradation products 
associated with historical activities at SWMU 17. 

111.3 Rate of Contaminant Migration 

All primary sources of COCs were removed from SWMU 17 in 1989 and the site has been 
inactive since that time. Secondary sources of COCs are adsorbed metals and adsorbed, 
dissolved, or volatilized organic compounds in the soil (SWMU 17C and 17H only). The rate of 
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COC migration predominantly depends upon site meteorological and surface hydrologic 
processes as described in Section V. Data available from the SWHCP (published annually); 
numerous SNUNM air, surface-water, and radiological monitoring programs; biological surveys; 
and other governmental atmospheric monitoring at KAFB (i.e., National Oceanographic and 
Atmospheric Administration) are adequate to characterize the rate of COC migration at 
SWMU 17. 

111.4 Extent of Contamination 

Soil samples were collected directly from locations where the former scrap pile location could 
be accurately identified. Soil samples were collected from the entire subunit if the former scrap 
pile locations could not be identified. Potentially contaminated soiVsediment was sampled in 
topographically low areas. In addition, locations with disturbed soils or lack of vegetation were 
also sampled. These sample locations are deemed appropriate to determine the lateral extent 
of COC migration. 

The sample density depended upon the size of the subunit, size of former scrap pile locations, 
and availability of historical photographs to identify former scrap pile locations. The sample 
number was deemed sufficient to establish the presence of detectable residues from the 
storage of scrap material associated with the operations and/or dismantlement of the former 
shock tubes at SWMU 89. The sample density ranged from 3 to 20 samples per acre, 
consistent with comparable U.S. Environmental Protection Agency (EPA) RCRA investigations! 
feasibility studies (Selman et al. 1994). 

Because of the relatively low solubility of most metals and organic compounds, limited 
precipitation, and high evapotranspiration, the vertical rate of contamination migration is 
expected to be extremely low. Therefore, samples were collected from the ground surface to a 
depth of 6 inches bgs. Any former release of metals from weathering scrap piles would have 
been to the surface soils. In addition, the dispersion testing at SWMU 17B or potentially leaking 
drums (2) at SWMU HC would have released COCs to the surface soils. There is no historical 
information that any subsurface disturbance, testing, or disposal ever occurred at the site that 

. could mix surface soils beneath the 6-inch depth. Therefore, the 6-inch surface sample depth 

. represents the media potentially impacted by site activities and is sufficient to determine the 
vertical extent of COC migration. 

In summary, the design of the confirmatory sampling was appropriate and adequate to 
determine the nature, rate, and extent of contamination. 

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 17 NFA proposal. Generally, COCs evaluated in 
this risk assessment include all detected organic and relevant radiological contaminants 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 
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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 
approved SNUNM maximum background concentration (Dinwiddie September 24,1997) was 
selected to provide the background screen in Tables 3 and 4. 

Nonradiological inorganics that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium are not included in this risk assessment (EPA 1989). Both radiological 
and nonradiological COCs are evaluated. The nonradiological COCs evaluated include both 
VOCs and metals. 

Nonradiological COCs for SWMU 17 are listed in Table 3; radiological COCs are listed in 
Table 4. Both tables show the associated approved SNUNM maximum background 
concentration values (Dinwiddie September 24, 1997). 

V. Fate and Transport 

The primary release of COCs at SWMU 17 was to the surface soil. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Some COCs (VOCs) can 
migrate through the soil in liquid or vapor phases. Excavation and removal are potential 
human-caused mechanisms of transport. Winds can be strong in the open grassland 
environment at SWMU 17. Even at low velocities, the wind will rapidly remove volatile COCs at 
the soil surface. Moderate winds can transport soil particles with adsorbed COCs or COCs in 
particulate form as suspended dust, capable of dry or wet deposition. Strong winds may move 
larger (sand-sized) particles by saltation. Wind erosion is reduced if the soil surface is moist or 
if vegetation or other cover protects it. No above-background particulate radioactive COCs 
have been observed (DOE June 1997). 

Water at SWMU 17 is received as precipitation (rain or occasionally snow). The average 
annual precipitation in this area is about 8 inches (NOAA 1990) and the evapotranspiration 
value is 95 percent of total annual rainfall (Thomson and Smith 1985). Precipitation will either 
infiltrate or form runoff. Infiltration at the site is enhanced by the nearly flat relief at the site and 
the sandy nature of the soil. Runoff from the site is probably significant only during intense 
rainfall events and during extended rainfall periods when soils are near saturation. Surface 
runoff is to the southwest toward an internal drainage basin, but no major surface drainage 
features occur on or near the site. Runoff may entrain soil particles with adsorbed COCs. The 
distance of transport will depend upon the size of the particle and the velocity of the water 
(generally low because of the flat terrain). 

Water that infiltrates into the soil may be retained as soil moisture removed through 
evapotranspiration or may penetrate more deeply into the soil profile. COCs des orbed from the 
soil particles into the soil solution may be leached into the subsurface soil with this percolation. 
The effective rooting depths of soils at SWMU 17 is about 60 inches (USDA 1977), indicating 
the depth of the system's transient water cycling zone defined by the dynamic balance between 
percolation/infiltration and evapotranspiration. Because groundwater at this site is 
approximately 167 feet bgs, the potential for nonvolatile COCs to reach groundwater through 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 17 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

SNLJNM 
Maximum Background 

Concentration Concentration 
COCName (mglkg) (mglkg)' 

Barium 220 130 
Beryllium 0.06d 0.65 
Cadmium 5d <1 
Chromium, tolal 18 17.3 
Lead 270 21.4 
Mercury 0.24 <0.25 
Nickel 17 11.5 
Selenium 25d <1 
Silver 5" <1 
Acetone 0.034 NA 
2-Hexanone 0.0085 J NA 
Methylene 0.012 NA 
chloride 
T richloroethene 0.0056 NA 

'Dinwiddie (September 24, 1997), Southwest Test Area. 
bBCF from Yanicak (March 1997). 
<BCF from Neumann (1976). 

Is Maximum cac 
Concentration Less 
Than or Equal to the 
Applicable SNUNM BCF Bloaccumulator?h 

Background (maximum Log K .. (for (BCF>40, log 
Screening Value? aquatic) organic COCs) K >4) 

No 170< NA Yes 
Yes 19b NA No 
No 64b NA Yes 
No 16b NA No 
No 49b NA Yes 
Unknown 5500' t'JA Yes 
No 47b NA Yes 
No 800' NA Yes 
No 0.5b NA No 
NA 0.69' -0.24' No 
NA 6" 1.38" No 
NA 5' 1.25' No 

NA 10.6b 2.29b No 

J = Estimated concentration. 
K"" = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 

·COC not detected, concentration assumed to be one-half of the 
detection limit. 

mg/kg = Milligrams per kilogram. 
NA = Not applicable. 

'BCF from Callahan et al. (1979). 
'BCF and log K... from Howard (1990). 
"BCF and log K ... from Howard (1993) . 
hNMED (March 1998). 
BCF = Bioconcentration factor. 
COC = Constituents of concern. 

SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid waste management unit. 



Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 17 with Comparison to the Associated 

SNLJNM Background Screening Value, BCF, and Log K .. 

Is Maximum CDC 
Concentration 

Less Than or Equal 
to the Applicable 

Maximum SNUNM Background SNUNM 
Concentration Concentration Background BCF Bloaccumulator? 

COCName (pCl/g) (pCl/g)· Screening Value? (maximum aquatic) (BCF>40, I~ K~>4) 
Cs-137 0.613 0.664 Yes 3000· Yes 
Ra-228 0.926 1.01 Yes 30,000· No· 
Th-232 0.979 1.01 Yes --- No· 
Th-234 16.6 1.4 No --- No· 
U-234b 2.40 1.6 No 900· Yes 
U-23Sb 0.26 0.16 No 900· Yes 
U-238 19.1 1.4 No 900· Yes 

·Dinwiddie (September 24,1997), Southwest Test Area. 
bU-234 and U-23S values were calculated using the U-238 concentration and assuming that the U-238 to U-234 ratio and .U-238-to-U-23S ratio 

Q) was equal 10 that detected during waste characterization of depleted uranium-contaminated soils generated during the radiological voluntary 
corrective measures project, where U-234=U-238/8 and U-235=U-238173 (Brown January 14, 1998). 
'BCF from Yanicak (March 1997). 
"Baker and Soldat (1992). 
·Not considered a bioaccumulator (Yanicak March 1997). 
BCF = Bioconcentration factor. SNUNM = Sandia National LaboratorieslNew Mexico. 
coe = Constituents of concern. SWMU = Solid waste management unit. 
Log = Logarithm (base 10). = Insufficient data. 
pCilg = Picocuries per gram. 
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the unsaturated zone above the water table is very low. As water from the surface evaporates, 
the direction of GOG movement may be reversed with capillary rise of soil water. Vegetation 
increases the rate of water loss from the soil through transpiration. Overall, the net transport of 
potential GOGs is expected to be insignificant. Plant roots can take up GOGs that are in the soil 
solution. This may be a passive process, but active (i.e., requiring energy expenditure on the 
part of the plant) uptake or exclusion of some constituents in the soil solution may also take 
place. These GOGs may be transported to the aboveground tissues with the xylem stream. 
Aboveground tissues can take up volatile constituents from the air and adsorbed constituents 
from direct contact with dust particles. Organic constituents in plant tissues may be 
metabolized. Other constituents may be released through volatilization, 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 in feces (at the 
site or transported in the herbivore from the site), or absorbed to be held in tissues, 
metabolized, or excreted. The herbivore may be eaten by a primary carnivore or scavenger 
and the constituent 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 depends 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. 

Degradation of GOGs at SWMU 17 may result from biotic or abiotic processes. Most GOGs at 
SWMU 17 are inorganic and elemental in form and are, therefore, not considered to be 
degradable, although radiological GOGs undergo decay to stable isotopes or radioactive 
daughter elements (Tables 3 and 4) . Other transformations of inorganics in terrestrial 
environments may include changes in valence (oxidation/reduction reactions) or incorporation 
into organic forms (e.g., conversion of selenite or selenate from soil to seleno-amino acids in 
plants) . Degradation processes for organic GOGs 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 metabolization of COGs in biota, including 
microorganisms, plants, and animals. 

Table 5 summarizes the fate and transport processes that may occur at SWMU 17. GOGs at 
this site are primarily inorganics (metals and DU) in surface soil (Tables 3 and 4). Because the 
various scrap yards that comprise this site are disturbed, vegetative cover is low. Therefore, 
the potential for transport of GOGs by wind is possible and the potential for uptake into the food 
chain is low. Transport by surface-water runoff is moderated by the low slope and high 
infiltration of the soil. Significant leaching into the subsoil is unlikely tor most inorganics, and 
leaching to the groundwater is highly unlikely. Degradation of the inorganic GOGs is 
insignificant. VOGs may have been released at some of the scrap yards (Table 3). For these, 
loss by wind (as volatilized molecules) is expected to be high. Photolysis of these compounds 
is the likely degradation process for these molecules. Vertical migration of VOGs in the soil as 
liquid or vapor is expected to be low because of low volumes that may have been released (if 
any at all). Uptake of these compounds by plants or soil organisms may occur, but because the 
log Kow values of these compounds are small (less than 4), they are unlikely to biomagnify in the 
food chain, and biodegradation will likely be high. 
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Table 5 
Summary of Fate and Transport at SWMU 17 

Transport and Fate Mechanism Viable Mechanism Significance 

Wind Yes HiQh 
Surface runoff Yes (to local intemal basin) Low 
Miaration to Qroundwater Unlikely Extremely low 

Food chain uptake Yes Low 
T ransformationldegradation Yes Low (inorganics) 

Moderate -(VOCs) 
. 

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: 

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

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the COC 
to an approved 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 
COC occurs as contamination and exists as a natural backQround radionuclide. 

Step 6. These values are compared with guidelines established by the EPA and DOE to determine 
whether further evaluation and potential site clean-up is required. Nonradiological COC risk 
values are also compared to background risk so that an incremental risk may be calculated. 

Step 7. Uncertainties in the previous steps are discussed. 

VI.2 Step 1. Site Data 

The description and history for SWMU 17 is provided in Section I. Comparison of results to 
DOCs is presented in Section II. The determination of the nature, rate and extent of 
contamination is described in Section III. 
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VI.3 Step 2. Pathway Identification 

SWMU 17 has been designated with a future land-use scenario of industrial (DOE and USAF 
March 1996) (see Appendix 1 for default exposure pathways and parameters). Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because of the potential to inhale dust and volatiles. Soil 
ingestion is also included for the radiological COCs. Because the historical operations at 
SWMU 17 released potential COCs only to the surface soil and the depth to groundwater at 
SWMU 17 is approximately 167 feet bgs, no groundwater pathway is considered. 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 industrial land-use scenario. However, plant 
uptake is considered for the residential land-use scenario. 

Pathway Identification 

Nonradiologlcal 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 is discussed in this section and includes two screening procedures. The first screening 
procedure is a comparison of the maximum COC concentration to the approved 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. 

VI.4.1 Background Screening Procedure 

VI.4.1.1 Methodology 

Maximum concentrations of nonradiological COCs are compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 24, 1997). The approved 
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 not carried any further in the risk assessment. This 

ALJ4·98IWPISNL:RS4300-4.DOC 11 301462.185.0506123198 2:53 PM 



RISK SCREENING ASSESSMENT FOR SWMU 17 06/23/98 

approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environmenf (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. 
This step (rather than carrying the below-background radiological COCs through the risk 
assessment and then performing a background risk assessment to determine incremental 
TEDE and estimated cancer risk) is performed to prevent the Kmasking" of radiological 
contamination that may occur jf on-site background radiological COCs exist in concentrations 
far enough below the assigned background level. When this Kmasking" occurs, the final 
incremental TEDE and estimated cancer risk are reduced and, therefore, provide a 
nonconservative estimate of the potential impact to an on-site receptor. This approach is also 
consistent with the regulatory approach found in the Office of Solid Waste and Emergency 
Response Directive No. 9200.4-18 (EPA 1997a), which sets a TEDE limit to the on-site receptor 
in excess of background. The radiological GaGs remaining after this step are referred to as 
background-adjusted radiological COCs. 

VIA. 1.2 Results 

A comparison of SWMU 17 maximum GOG concentrations to the approved SNUNM maximum 
background values (Dinwiddie September 24, 1997) is presented in Tables 3 and 4. For the 
nonradiological COGs, seven metals have maximum measured values greater than their 
respective background screening levels. One non radiological COC has no quantifiable 
background concentration (mercury), so it is not known whether that COG exceeds background. 
Four of the GaGs are organic compounds and do not have background screening levels. 

The maximum concentration value for lead is 270 mg/kg. The EPA intentionally provides no 
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 July 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 GaGs, four metals (Th-234, U-234, U-235 and U-238) had maximum 
measured activities greater than their respective background. 

V1.4.2 Subpart S Screening Procedure 

VI.4.2.1 Methodology 

The maximum concentrations of non radiological GaGs not eliminated during the background 
screening process were compared with action levels calculated using methods and equations 
promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). 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, this assumption is considered valid. If there were ten or fewer GaGs and each had a 
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maximum concentration less than one-tenth of the action level, 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 was not performed. 

VI.4.2.2 Results 

Because the SWMU 17 sample set has more than ten COCs that continue past the first 
screening level (including COCs that have no background screening values), the proposed 
Subpart S screening process was not performed. All nonradiological COCs not eliminated 
during the background screening process for SWMU 17 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 (nonradiological) and 7 (radiological) show the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
non radiological COCs in Table 6 are from the Integrated Risk Information System (IRIS) (EPA 
1998), Health Effects Assessment Summary Tables (HEAST) (EPA 1997b), EPA Region 9 
(EPA 1996b), or EPA Region 3 (EPA 1997c) 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). 

• 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" 
(Kocher 1983) and ANUEAIS-8, Data Col/ection Handbook to Support Modeling the 
Impacts of Radioactive Material in Soil (Yu et al. 1993b). 
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Table 6 
Toxicological Parameter Values for SWMU 17 Nonradiological COCs 

SFo SFinh 
RfDo RfDinh (mglkg- (mglkg- Cancer 

COCName (mg/kg-d) Confidence" (mg/kg-d) Confidence" dayr' dayr' Class' 

Barium 7E-2' M 1.4E-4" -- .. _ . -
Cadmium 5E-4' H 5.7E-5" -- .. B.3E+O' 81 
Chromium III 1E+O' L 5.7E-T -- .- .- -
Chromium VI 5E-3' L .- .- .- 4.2E+1' A 
Mercury 3E-4' -- 8.BE-5' M .- - 0 
Nickel 2E-2' M . - .. .- .- -
Selenium 5E-3' H .- - .- .- D 
Silver 5E-3' L . - _ . .- .- 0 
Acetone 1E-1' L 1E-1" - -- -- 0 
2·Hexanone 4E-2' -- -- .- -- -- -
Methylene BE-2' M 8.BE-1' .. 7.5E-3' 1.7E-3' 82 
chloride 
Trichloroethene BE-3" .- BE-3" .- 1.1E-2" BE-3" -
'Confidence associated with IRIS (EPA 1998) database values. 
'EPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998): 

A = Human carcinogen. 
81 = Probable human carcinogen. Limited human data are available. 
B2 = Probable human carcinogen. Indicates sufficient evidence in animals and inadequate or 

no evidence in humans. 
o = Not classifiable as to human carcinogenicity. 

'Toxicological parameter values from IRIS electronic database (EPA 1998). 
"Toxicological parameter values from EPA Region 9 electronic database (EPA 199Bb). 
"Toxicological parameter values from EPA Region 3 electronic database (EPA 1997c). 
'Toxicological parameter values from HEAST database (EPA 1997b). 
COC = Constituents of concem. 
Confidence: L = low, M = medium, H = high. 
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. 
(mg/kg-day)"' = Per milligram per kilogram day. 
RfD... = Inhalation chronic reference dose. 
RfD. = Oral chronic reference dose. 
SF.., = Inhalation slope factor. 
SF. = Oral slope factor. 
SWMU = Solid waste management unit. 

= Information not available. 
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Table 7 
Radiological Toxicological Parameter Values for SWMU 17 COCs Obtained from 

RESRAD Risk Coefficients 

SFo Sflnh SFev 
COCName J1/pCIl (1/pCI) (g!pCI-yr) Cancer Class' 

U-238 6.20E-11 1.20E-08 6.60E-08 A 
U-234 4.40E-11 1.40E-08 2.10E-11 A 
U-235 4.70E-11 1.30E-08 2.70E-07 A 

'Yu et al. 1993a. 
"EPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = human carcinogen. 
U-238 value includes the effect of its Th-234 daughter product. 
COC = Constituents of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr= Gram per picocurie-year. 

SF.., = External volume exposure slope factor. 
SF rn = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
SWMU = Solid waste management unit. 
1/pCi = One per picocurie. 

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 value and the excess cancer risk, for both 
the potential nonradiological COCs and associated background for industrial and residential 
land uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial 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 individual exposure pathways. The 
appendix shows parameters for both industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon RAGS (EPA 1989). Parameters are based 
upon information from RAGS (EPA 1989) and other EPA guidance documents and reflect the 
reasonable maximum exposure (RME) approach advocated by RAGS (EPA 1989). For 
radiological COCs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD, Version 5.0 (Yu et al. 1993a). 

Although the designated land-use scenario is industrial 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. 
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VI.6.2 Risk Characterization 

Table 8 shows an HI value of 0.01 for the SWMU 17 non radiological COCs and an excess 
cancer risk of 4 x 1 O-s for the designated industrial land-use scenario. The numbers presented 
include exposure from soil ingestion and dust and volatile inhalation for nonradiological COCs. 
Table 9 shows the HI is 0.00, assuming the maximum background concentrations of the 
SWMU 17 associated background constituents, and no quantifiable excess cancer risk for the 
designated industrial land-use scenario. 

For the radiological COCs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an industrial office worker who 
spends the majority of time indoors and for an industrial worker who spends time equally 
indoors and outdoors. After analyzing these two scenarios, the most conservative (the 
industrial worker who spends his time indoors and outdoors) resulted in an incremental TEDE 
of 0.49 millirem per year (mrern/yr). In accordance with proposed EPA guidance, an 
incremental TEDE of 15 mrem/yr (EPA 1997a) is used for the probable land-use scenario 
(industrial in this case); the calculated dose value for SWMU 17 for industrial land use is well 
below this guideline. The estimated excess cancer risk is 5.6 x 10-6. 

Table 8 
Risk Assessment Values for SWMU 17 Nonradiological COCs 

Industrial Land-Use 
Maximum Scenario' 

Concentration Hazard Cancer 
COCName (mW\(Q) Index Risk 

Barium 220 0.00 --
Cadmium S' 0.01 2E-9 
Chromium, total' 18 0.00 4E-8 
Mercury 0.24 0.00 --
Nickel 17 0.00 --
Selenium 2S' 0.00 --
Silver S· 0.00 --
Acetone 0.034 0.00 --
2-Hexanone 0.0085 J 0.00 --
Methylene chloride 0.012 0.00 8E-1O 
Trichloroethene 0.0056 0.00 7E-10 

TOTAL 0.01 4E-8 

'EPA 1989. 
·COC not detected, concentration is assumed to be one-half of detection limit. 
'Chromium, total is assumed to be chromium VI (most conservative). 
COC = Constituents of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
SWMU = Solid waste management unit. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 
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Residential Land-Use 
Scenario' 

Hazard Cancer 
Index Risk 
0.03 --
4.09 3E-9 
0.01 7E-8 
0.41 --
0.02 --
8.80 --
0.21 --
0.01 --
0.00 --
0.00 9E-8 
0.00 2E-8 
14 2E-7 
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Table 9 
Risk Assessment Values for SWMU 17 Nonradiological Background Constituents 

Industrial Land-Use Residential Land-Use 
Background Scenario' Scenario· 

Concentration' Hazard 
COCName (mglkg) Index 

Barium 130 0.00 
Cadmium <1 --
Chromium, total' 17.3 0.00 
Mercury <0.25 --
Nickel 11.5 0.00 
Selenium <1 --
Siiver <1 --

Total 0.00 

'Dinwiddie (September 24,1997) Southwest Test Area. 
bEPA 1989. 
'Chromium, total assumed to be chromium III. 
cae = Constituents of concern. 
EPA = U.S. Environmental Protection Agency. 

Cancer Hazard Cancer 
Risk Index Risk 

-- 0.02 --
-- -- --
-- 0.01 --
-- -- --
-- 0.02 --
-- -- --
-- -- --
- 0.04 -

J = Estimated concentration. 
SWMU = Solid waste management unit. 
mg/kg = Milligram(s) per kilogram. 

= Information not available. 

For the residential land-use scenario nonradioactive COCs the HI value increases to 14, and 
the excess cancer risk is 2 x 10-7 (Table 8). The numbers presented included exposure from 
soil ingestion, dust and volatile inhalation, and plant uptake. Although the 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 
an HI of 0.04 for the SWMU 17 associated background constituents, and no quantifiable excess 
cancer risk exists. 

For the radiological COCs incremental TEDE for the residential land-use scenario is 
1.4 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 17 for the residential land use is well below this guideline. 
Consequently, SWMU 17 is eligible for unrestricted radiological release because the residential 
land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the on-site 
receptor. The estimated excess cancer risk is 1.8 x 10-5. The excess cancer risk from the 
nonradiological COCs and the radiological COCs is not additive, as noted in RAGS (EPA 1989). 

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 an industrial land-use scenario (the designated land-use scenario for this site) and a 
residential land-use scenario. 
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The industrial land-use scenario non radiological COCs, the HI calculated is 0.01, much less 
than the numerical guideline of 1 suggested in RAGS (EPA 1989). Excess cancer risk is 
estimated at 4 x 10-8. Guidance from the New Mexico Environment Department (NMEO) 
indicates that excess lifetime risk of developing cancer by an individual must be less than 10-" 
for Class A and 8 carCinogens and less than 10-5 for Class C carcinogens (NMED March 1998). 
The excess cancer risk is driven by total chromium (17.3 mg/kg) (assumed to be chromium VI, 
most conservative). Chromium VI is a Class A carcinogen. The excess cancer risk for this 
SWMU is below the suggested acceptable risk value (10-e) for Class A carcinogens. This 
assessment also determined risks considering background concentrations of potential 
non radiological COCs for both industrial and residential land-use scenarios. For 
nonradiological COCs, assuming the industrial land-use scenario, the HI is 0.00. There is no 
quantifiable excess cancer risk. Incremental risk is determined by subtracting risk associated 
with background from potential COC risk. These numbers are not rounded before the 
difference is determined and therefore may appear inconsistent with numbers presented in 
tables and text. Incremental HI is 0.01 and incremental cancer risk is 4.4 x 10-8 for the 
industrial land-use scenario. These incremental risk calculations indicate insignificant risk to 
human health from nonradiological COCs considering an industrial land-use scenario. 

For radiological COCs of the industrial land-use scenario, incremental TEDE is 0.49 mremlyr, 
which is significantly less than EPA's numerical guideline of 15 mremlyr. Incremental estimated 
excess cancer risk is 5.6 x 10-6. 

The calculated HI for the residential land-use scenario nonradiological COCs is 14, which is 
above the numerical guidance. Excess cancer risk is estimated at 2 x 10-7• Excess cancer risk 
is driven by total chromium (18 mg/kg) (assumed to be chromium VI, most conservative) , 
methylene chloride (0.012 mg/kg), and trichloroethene (0.0056 mg/kg). Chromium VI is a 
Class A carcinogen. Methylene chloride is a Class 82 carcinogen. Currently trichloroethene is 
not classified. The excess cancer risk for this SWMU is below the suggested acceptable risk 
value (10·") for the more stringent Class A and 8 carcinogens. The HI for associated 
background for the residential land-use scenario is 0.04. There is no quantifiable excess 
cancer risk. The incremental HI is 13.54, and the incremental cancer risk is 1.8 x 10-7 for the 
residential land-use scenario. These incremental risk calculations indicate 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 
1.4 mrem/yr, which is Significantly less than the numerical guideline of 75 mremlyr suggested in 
SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM February 1998). 
The estimated excess cancer risk is 1.8 x 10.5

• 

VI.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate and extent of contamination at SWMU 17 was based upon 
an initial conceptual model validated with confirmatory sampling at the site. The confirmatory 
sampling was implemented in accordance with the Sampling and AnalYSis Plan (SNUNM July 
1995), which is consistent with NMED guidelines (NMED March 1998). The DOOs contained in 
the Sampling and Analysis Plan (SNUNM July 1995) are appropriate for use in risk screening 
assessments. The data collected, based upon sample location, density, and depth, are 
representative of the site. The analytical requirements and results satisfy the DOOs. Data 
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quality was validated in accordance with SNUNM procedures (SNUNM July 1994) and was 
independently reviewed (Annex 4-C). Therefore, there is no uncertainty associated with the 
data quality used to perform the risk screening assessment at SWMU 17. 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in making the risk assessment analysis. Because the COCs are found in 
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. 

An RME approach was used to calculate the risk assessment values. This means that 
parameter values used in calculations are conservative and that calculated intakes are likely 
overestimates. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 6 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from IRIS (EPA 1998), HEAST (EPA 1997b), 
EPA Region 9 (EPA 1996b), and EPA Region 3 (EPA 1997c) databases. Where values are not 
provided, information is not available from the HEAST (EPA 1997b), IRIS (EPA 1998), or the 
EPA regions (EPA 1996b, 1997c). Because of the conservative nature of the RME approach, 
uncertainties in toxicological values are not expected to be sufficiently high to change the 
conclusion of the risk assessment analysis. 

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

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial 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 17 has minor contamination consisting of some inorganic, VOC, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion and dust 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 industrial land-use scenario the HI 
(0.01) is significantly less than accepted numerical guidance from the EPA. Excess cancer risk 
(4 x 10-8

) is also below the acceptable risk value provided by the NMED for an industrial land 
use (NMED March 1998). The incremental HI is 0.01, and the incremental cancer risk is 
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4.4 x 10-8 for the industrial land-use scenario. Incremental risk calculations indicate 
insignificant risk to human health in an industrial land-use scenario. 

06/23/98 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
less than EPA guidance values; the estimated TEDE is 0.49 mrem/yr for the industrial land-use 
scenario. This value is much less than the numerical guidance of 15 mrem/yr (for industrial) in 
EPA guidance (EPA 1997a). The corresponding incremental estimated cancer risk value is 
5.6 x 10-0 for the industrial land-use scenario. Furthermore, the incremental TEDE for the 
residential land-use scenario that results from a complete loss of institutional control is only 
1.4 mrem/yr. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore SWMU 17 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 poses 
insignificant risk to human health under an industrial land-use scenario. 

VII. Ecological Risk Screening Assessment 

VII.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at SWMU 17. A component of the NMED Risk-Based 
Decision Tree is to conduct an ecological screening assessment that corresponds with that 
presented in the EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997d). The 
current methodology is tiered and contains an initial scoping assessment followed by a more 
detailed screening assessment. Initial components of NMED's decision tree (a discussion of 
DQOs, a data assessment, and evaluations of bioaccumulation and fate-and-transport 
potential) are addressed in the scoping assessment (Section VI1.2), with the exception of 
DQOs, 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. 
This assessment incorporates conservatisms in the estimation of ecological risks; however, 
ecological relevance and professional judgment are also used as recommended by the EPA 
(1996c) 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 atlor 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. 
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V11.2.1 Data Assessment 

As indicated in Section IV (Tables 3 and 4) , constituents in soil within the 0- to- 5-ft-depth 
interval that exceeded background concentrations were: 

• Barium 

• Chromium (total) 

• Lead 
• Mercury 
• Nickel 

• Th-234 

• U-234 
• U-235 

• U-238 

Organics detected in soil were: 

• Acetone 
• 2-Hexanone 
• Methylene chloride 
• Trichloroethene 

In addition, cadmium, selenium, and silver were reported as not detected with detection limits 
exceeding background concentrations. 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section V11.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Barium 

• Cadmium 
• Lead 
• Mercury 
• Nickel 

• Selenium 

• U-234 

• U-235 

• U-238 

As directed by the NMED (March 1998), bioaccumulation is exclusively assessed based upon 
log Kow values and maximum reported bioconcentration factors (BCF) 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. 
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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), significant fate and transport is 
expected to be associated with wind dispersion. Surface-water runoff is expected to be of low 
significance, while transformation and degradation are expected to be low for inorganics and 
moderate for organics. Food chain uptake is expected to be of low significance. Migration to 
groundwater is unlikely. 

V".2.4 Scoping Risk Management Decision 

Based on 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. 

VII.3 Screening Assessment 

As concluded in Section V".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 under-predicted. 

Components within the Screening Assessment include: 

• Problem Formulation-sets the stage for the evaluation of potential exposure and risk 

• Exposure Estimation-provides a quantitative estimate of potential exposure 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors 

• Risk Characterization-characterizes the ecological risk associated with exposure of the 
receptors to environmental media at the site 

• Uncertainty Assessment-discusses uncertainties associated with the estimation of 
exposure and risk 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological significance 

• Screening Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based on the results of the screening assessment 
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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 
Program" (IT June 1998) and are not duplicated here. 

VII. 3. 1. 1 Ecological Pathways and Setting 

Eight inactive scrap yards comprise SWMU 17: 17A, 17B, 17C, 17D, 17E, 17F, 17G, and 17H. 
The combined sites occupy an area approximately 13.25 acres and are located within the South 
Thunder Range area. The primary vegetation within this area is desert grassland vegetation. 
The topography is flat and there are no major drainages or surface-water features in the area. 
The South Thunder Range lies in an internal drainage basin; therefore, off-site surface-water 
drainage is not connected to the Rio Grande. Complete ecological pathways may exist at this 
site through the exposure of plants and wildlife to COPECs in surface and subsurface soil. No 
threatened, endangered, or other special-status species are known to occur at this site. This 
area was previously surveyed for sensitive species during the spring and summer of 1992 
and 1993 (Sullivan and Knight 1994), and scattered grama grass cacti (Pediocactus 
papyracanthus) were found in the western tracts of SWMU 17. This species had once been 
listed as endangered by the New Mexico Forestry and Resource Conservation Division and as 
a C2 candidate for federal listing by the U.S. Fish and Wildlife Service, but has since been 
removed from both special-status categories by the respective agencies. The past disturbance 
of these sites makes the occurrence of this species highly unlikely within the boundaries of 
SWMU 17 (IT February 1995). 

Direct uptake of COPECs from soil was assumed to be the major route of exposure for plants, 
with minor exposure of plants to wind-blown soil. Exposure modeling for wildlife receptors was 
limited to 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 (at 167 feet bgs) is not expected to be 
affected by COCs at this site. 

VII. 3. 1.2 COPECs 

Very little information is available on the history of the scrap yards, but visits conducted in 
April 1994 indicated that most of the scrap was removed from the sites in 1989. Activities at the 
scrap yards involved handling and storing various materials used in operating and/or 
dismantling former shock tubes at SWMU 89 (South Thunder Range) . The COPECs at this site 
are listed in Section VII .2. 
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This ecological risk assessment is based upon the maximum soil concentrations of the 
COPECs as measured in surface soil samples. Both radiological and nonradiological COPECs 
are evaluated. Nonradiological COPECs include metals, VOCs, and radionuclides. Inorganic 
analytes and radionuclides (Section IV, Tables 3 and 4) were screened against background 
concentrations, and those exceeding approved SNUNM background screening levels 
(Dinwiddie September 24, 1997) for the area were considered COPECs. Because no 
background screening values exist for VOCs, all detected organic analytes were included as 
COPECs. In order to provide conservatism in this ecological risk screening assessment, 
exposure models use only the maximum concentration value of each COPEC determined for 
the entire site. 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. 1.3 Ecological Receptors 

As described in detail in IT (June 1998), a nonspecific perennial plant was selected as the 
receptor to represent plant species at the site. 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 predator. It is present 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). 

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), an omnivore (50 percent of its diet as plants and 50 percent as soil invertebrates), 
and 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 two 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 June 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 
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Table 10 
Exposure Factors 'for Ecological Receptors at SWMU 17 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)" (kg/day)" Dietary Composition' 

Deer mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 

(Peromyscus maniculatus) rodentia (+ Soil at 2% of intake) 

Deer mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 

(Peromyscus maniculatus) rodentia Invertebrates: 50% 

(+ Soil at 2% of intake) 

Deer mouse Mammalia! Insectivore 2.39E-2d 3.72E- 3 Invertebrates: 100% 
(Peromyscus maniculatus) rodentia (+ Soil at 2% of intake) 

Burrowing owl Aves/ Carnivore 1.55E-1' 1.73E-2 Rodents: 100% 

(Speotyto cunicularia) strigiformes (+ Soil at 2% of intake) 

'Body weights are in kilograms wet weight. 
'Food intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day. 
'Dietary compositions are generalized for modeling purposes. Default soil intake value of 2 percent of food intake. 
dFrom Silva and Downing (1995) . 
'From EPA (1993). based upon the average home range measured in semiarid shrubland in Idaho. 
'From Dunning (1993). 
"From Haug et al. (1993). 
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" 
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the site being investigated. The maximum measured COPEC concentrations from surface soil 
samples 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 a 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 two percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-234, U-235, U-238, and Th-234. 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 June 
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 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 beta 
or alpha emitters. The external and internal dose rate results are summed to calculate a total 
dose rate due to 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 soil concentrations and derived tissue 
concentrations in various food-chain elements that are used to model dietary exposures for 
each of the wildlife receptors. 

V11.3.3 Ecological Effects Evaluation 

Benchmark toxicity values for plant and wildlife receptors are presented in Table 13. For plants, 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, 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 (IAEA 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/day should also offer 
sufficient protection to other components within the terrestrial habitat of SWMU 17. 
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Table 11 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 17 

Constituent of Potential 
Ecological Concern 

Inoroanic 
Barium 

Cadmium 

Chromium (total) 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Organic 

2-hexanone 

Acetone 

Methylene chloride 

Trichloroethene 

'From Baes et al. (1984). 
·Default value. 
'From NCRP (January 1989). 
"From Stafford et al. (1991). 
'From Ma (1982). 

Soll-to-Plant 
Transfer Factor 

1.SE-l' 

S.SE-l' 

4.0E-2' 

9.0E-2' 

1.0E+0' 

2.0E-1' 

S.OE-l' 

1.0E+0' 

6.2E+0' 

S.3E+l' 

7.3E+0' 

1.1 E+O' 

'From equation developed in Travis and Arms (1988). 
'From equation developed in Connell and Markwell (1990). 
SWMU = Solid waste management unit. 

VI 1.3.4 Risk Characterization 

Soll-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+0· 2.0E-4' 

6.0E-l" 5.SE-4' 

1.3E-l· 3.0E-2' 

4.0 E-2" 8.0E-4' 

1.0E+0· 2.SE-l' 

3.8E-1· 6.0E-3' 

1.0E+0· 1.0E-l' 

2.SE-1" S.OE-3' 

1.SE+1' 4.9E-7' 

1.3E+l' 1.0E-8' 

1.SE+l' 3.6E-7' 

1.8E+1' 1.2E-S' 

Maximum soil concentrations and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Results of these comparisons are presented in 
Table 14. HQs are used to quantify the comparison with benchmarks for plants and wildlife 
exposure. 

Analytes with Has exceeding unity for plants were cadmium, chromium, lead, selenium, and 
silver. The only analyte with an Ha exceeding unity for the herbivorous mouse was selenium. 
Inclusion of soil invertebrates in the model diet of the deer mouse (i.e., omnivorous and 
insectivorous diets) resulted in Has greater than 1.0 for barium and selenium. Two analytes, 
mercury (when assumed to be entirely in organic form) and selenium, resulted in Has greater 
than 1.0 for the burrowing owl, although Has for the burrowing owl could not be determined for 
the organic COPECs or for silver. As directed by the NMED, His were calculated for each 
receptor. The HI is the sum of chemical-specific Has for all pathways for a given receptor. All 
receptors had His greater than unity. 
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Constituent of Potential 

Table 12 
Media Concentrations' for Constituents of 
Potential Ecological Concern at SWMU 17 

Soli Plant Soli 

06/19/98 

Deer Mouse 
Ecoloalcal Concern (maximum) Foliage" Invertebrate" Tissues' 

Inorganic 

Barium 2.2E+2 3.3E+O 2.2E+2 

Cadmium S.OE+O 2.8E+O 3.0E+O 

Chromium (total) 1.BE+1 7.2E-1 2.3E+O 

Lead 2.7E+2 2.4E+1 1.1 E+1 

Mercury 2.4E-1 2.4E-1 2.4E- 1 

Nickel 1.7E+1 3.4E+O S.SE+O 

Selenium 2.SE+1 1.3E+1 2.SE+1 

Silver S.OE+O S.OE+O 1.3E+O 

Organic 

2-Hexanone B.SE-3 5.3E-2 1.3E-1 

Acetone 3.4E-2 1.8E+1 4.4E-1 

Methylene chloride 1.2E-2 8.8E-3 

Trichloroethene 5.SE-3 S.9E-3 

'In milligram(s) per kilogram. A" are based upon dry weight of the media. 
'Product of the soil concentration and the corresponding transfer factor. 

1.BE-2 

1.0E-1 

8.2E-2 

S.1E-3 

1.8E-1 

7.4E-2 

1.9E-1 

9.9E-2 

S.OE+O 

5.0E-2 

1.4E-7 

3.7E-B 

1.5E-B 

1.9E-S 

'Based upon the deer mouse with an omnivorous diet. Product of the average concentration in food times 
the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.12S (from 
EPA 1993). 
SWMU = Solid waste management unit. 

Tables 15 and 16 summarize the internal and external dose rate model results for the four 
radionuclides. The total radiation dose rate to the deer mouse was predicted to be 
3.1 E-3 rad/day. Total dose rate to the burrowing owl was predicted to be 3.0E-3 rad/day. The 
external radiation dose rate from 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 17. 
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 were made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
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Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 17 

Mammalian NOAELs Avian NOAELs 
Constituent of Potential Plant Mammalian Test Species Deer Mouse Avian Test Species Burrowing 

Ecological Concern Benchmark"·· Test Species·'· NOAEL··" NOAEL"" Test Species· NOAEL··· Owl NOAEL" 
Inorganic 

Barium 500 Rath 5.1 10.5 Chicks 20.8 20.8 

Cadmium 3 Rat' 1.0 1.9 Mallard 1.45 1.45 

Chromium (total) 1 Rat 2,737 5,354 Blackduck 1.0 1.0 

Lead 50 Rat 8.0 15.6 American kestrel 3.85 3.85 

Mercury (inorganic) 0.3 Mouse 13.2 14.0 Japanese Quail 0.45 0.45 

Mercury (organic} 0.3 Rat 0.032 0.063 Mallard 0.0064 0.0064 

Nickel 30 Rat 40 78 Mallard 77.4 77.4 

Selenium 1 Rat 0.20 0.39 Screech owl 0.44 0.44 

Silver 2 Rat 17.8 34.8 ---, --- ---
Organic 

2-hexanone --- Rat 1,676' 3,279 --- --- ---
Acetone --- Rat 10 20 --- --- ---
Methylene chloride --- Rat 5.85 11.44 --- --- ---
T richloroethene --- Mouse 0.7 0.7 --- --- ---
'In milligram(s) per kilogram soil. 
"From Will and Suter (1995), except where noted. 
·Body weights (in kilograms) for the no-observed-adverse-effect level (NOAEL) conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except 
where noted). 
"From Sample et al. (1996), except where noted. 
'In milligrams per kilogram body weight per day. 
'Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
'Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
'Body weight: 0.303 kilogram. 
'--- Designates insufficient toxicity data. 
'Based upon mouse NOAEL for 2-butanone (Sample et al. 1996) and the ratio of the lethal dose to 50 percent of the population (LDso) values from 
RTECS (1997). 
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Table 14 
Hazard Quotients for Ecological Receptors at SWMU 17 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQ· (Herbivorous)" (Omnivorous)· (Insectivorous)· 

InorQanic 

Barium 4.4E- 1 S.SE-1 1.9E+O 3.3E+O 

Cadmium 1.7E+O 2.4E- 1 2.SE- 1 2.6E-1 

Chromium (total) 1.BE+1 3.1E-S S.SE-S 7.9E- S 

Lead S.4E+O 2.0E-1 2.3E- 1 1.6E- 1 

Mercury~norganic) B.OE - 1 2.7E- 3 2.7E-3 2.7E- 3 

Mercury (organic) B.OE - 1 6.1 E- 1 6.1 E-1 6.1E- 1 

Nickel S.7E- 1 7.4E- 3 1.1E- 2 1.4E- 2 

Selenium 2.SE+1 S.2E+O 7.7E+O 1.0E+1 

Silver 2.SE+O 2.3E- 2 1.4E- 2 S.OE- 3 

OrQanic 

2-Hexanone --- 2.SE-S 4.4E-6 6.2E- S 

Acetone --- 1.4E- 2 8.9E- 3 3.SE- 3 

Methylene chloride --- 1.2E- 4 1.8E- 4 2.SE-4 

Trichloroethene --- 1.3E- 3 1.1 E- 2 2.1E- 2 

Hazard index' S.4E+1 6.9E+O 1.1E+1 1.4E+1 

·Bold text indicates HO or HI exceeds unity. 
• --- designates insufficient toxicity data available for risk estimation purposes. 
"The hazard index is the sum of individual HOs using the value for organic mercury as a conservative estimate of the HI. 
SWMU = Solid waste management unit. 
HI = Hazard index. 
HO = Hazard quotient. 

Burrowing Owl 
HQ· 

2.4E- 2 

B.1E-3 

6.0E-2 

1.SE- 1 

4.9E-2 

3.4E+O 

S.3E- 4 

1.7E+O 
• --- --...J 

---
---
---
---

S.4E+O 

~. -
~ 
00 



Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 17 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionucllde (pCl/g) (rad/day) (rad/day) (rad/day) 

U-234' 2.4E+O 2.7E-S 2.7E-7 2.7E S 

U-23S' 2.6E-1 2.7E-6 4.2E-6 6.9E-6 

U-238 1.9E+1 1.9E-4 2.9E-3 3.1E-3 

Th-234+0b 1.7E+1 1.7E-8 2.6E-S 2.6E-S 

Total 2.2E-4 2.9E-3 3.1E-3 

'U-234 and U-23S values were calculated using the U-238 concentration and assuming that the U-238 to 
U-234 ratio and U-238-to-U-23S ratio was equal to that detected during waste characterization of depleted 
uranium-contaminated soils generated during the radiological voluntary corrective measures project, 
where U-234=U-238/8 and U-23S=U-238173 (Brown January 14,1998). 
"The dose rate calculation for Th-234 includes its radiological daughter, protactinium-234m. 
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 17 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionuclide (pCl/g) (rad/day) (rad/day) (rad/day) 
U-234' 2.4E+O 9.4E-6 2.7E-7 9.7E-6 
U-23S' 2.6E-1 1.0E-6 4.2E-6 S.2E-6 
U-238 1.9E+1 6.6E-S 2.9E-3 3.0E-3 
Th-234+0b 1.7E+1 1.2E-8 2.6E-S 2.6E-S 
Total 7.6E-S 2.9E-3 3.0E-3 

'U-234 and U-23S values were calculated using the U-238 concentration and assuming that the U-238 to 
U-234 ratio and U-238-to-U-23S ratio was equal to that detected during waste characterization of depleted 
uranium-contaminated soils generated during the radiological voluntary corrective measures project, 
where U-234=U-238/8 and U-23S=U-238173 (Brown January 14, 1998). 
"The dose rate calculation for Th-234 includes its radiological daughter, protactinium-234m. 
pCi/g = Picocurie(s} per gram. 
SWMU = Solid waste management unit. 
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These conservative assumptions protect ecological resources potentially affected at the site. 
Conservatisms incorporated into this risk assessment include the use of maximum measured 
soil concentrations to evaluate risk, the use of wildlife toxicity benchmarks based upon NOAEL 
values, the use of earthworm-based transfer factors for modeling COPECs into soil 
invertebrates in the absence of insect data, the incorporation of strict herbivorous and 
insectivorous diets for predicting the extreme HO 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 ER-specific ecological risk 
assessments, is discussed in detail in the uncertainty section of the ecological risk assessment 
methodology (IT June 1998). 

Uncertainties associated with estimating risk to ecological receptors following exposure to 
U-234, U-235, U-238, and Th-234 are primarily related to those inherent in the radionuclide­
specific data. Radionuclide-dependent data are measured values that have their associated 
errors, that are typically negligible. The dose rate models used for these calculations are based 
upon conservative estimates of receptor shape, radiation absorption by body tissues, and 
intake parameters. The goal is to provide a realistic but conservative estimate of a receptor's 
exposure to radionuclides in soil, both internally and externally. 

Uncertainty associated with the prediction of ecological risks at this site is introduced by using 
the maximum measured soil concentrations and detection limits to evaluate risk. One-half of 
the detection limit value was used to estimate potential risk associated with exposure to 
cadmium, selenium, and silver, which may give a false impression of ecological risks associated 
with these metals. Both situations result in conservative estimates of the mean concentrations 
that may not reflect actual site conditions. 

Analytical data were examined closely to assess variability. Barium data revealed that the 
maximum detected concentration of 220 mg/kg resulted in an HO greater than one. The 
average of 110 measured barium concentrations reported by the laboratory was 109 mg/kg 
(less than the background concentration of 130 mg/kg). The maximum detected total chromium 
concentration of 18 mg/kg used in the estimation of risk resulted in an HO of 18. The average 
detected chromium concentration was 12.7 mg/kg (less than the background value of 
17.3 mg/kg). Of the 113 soil samples analyzed for lead, approximately 80 percent did not 
contain detectable concentrations of the metal. The range of detected concentrations was 7 to 
270 mg/kg, with an average detected concentration of 23.6 mg/kg. When the nondetected 
values are also considered, the average lead concentration for the site is similar to the 
background concentration of 21.4 mg/kg. It is therefore unlikely that overall site risk associated 
with exposure of ecological receptors to barium, chromium, or lead is greater than that 
experienced from background. 

Background concentrations are included as a component of maximum on-site concentrations in 
the estimation of ecological risk. Table 17 illustrates risk estimates associated with exposure of 
each receptor to background concentrations of metal COPECs. With respect to the plant, an 
HO greater than one was obtained for chromium. HOs greater than unity were also obtained 
for the omnivorous and insectivorous deer mouse exposed to barium and for the burrowing owl 
exposed to organic mercury, which is not expected to be the predominant form of mercury at 
the site. Almost 60 percent of the on-site maximum barium soil concentration was associated 
with background, whereas 96 percent of on-site maximum total chromium concentration was 
associated with background. Because of the uncertainties associated with exposure and 
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Table 17 
Hazard Quotients for Ecological Receptors Exposed to Background Concentrations for SWMU 17 

Constituent of Potential Deer Mouse HQ Deer Mouse HQ Deer Mouse HQ 
Ecoloalcal Concern Plant HQ" (Herbivorous)" (Omnivorous)" (Insectivorous)" Burrowing Owl HQ" 

Inorganic 

Barium 2.6E- 1 3.3E- 1 1.1E+O 2.0E+O 1.4E-2 

Cadmium 1.7E-1 2.4E-2 2.SE-2 2.6E-2 8.1E-4 

Chromium (total) 1.7E+1 3.0E- S S.3E- S 7.SE- S S.8E-2 

Lead 4.3E-1 2.3E-2 1.8E-2 1.2E-2 1.3E-2 

Mercury (inorganic) 4.2E- 1 1.4E- 3 1.4E- 3 1.4E-3 2.SE-2 

Mercury (organic) 4.2E-1 3.2E-1 3.2E-1 3.2E-1 1.BE+O 

Nickel 3.8E- 1 S.OE- 3 7.1E-3 9.2E-3 4.3E-4 

Selenium 5.0E-1 1.0E-1 1.5E-1 2.0E- 1 3.3E- 2 

Silver 2.SE-1 2.3E-3 1.4E-3 6.0E-4 • 

Hazard index' 1.9E+1 8.1 E-1 1.SE+O 2.SE+O 1.9E+O 

"Bold text indicates that the HO or HI exceeds unity. 
• --- Designates insufficient toxicity data available for risk estimation purposes. 
'The HI is the sum of individual HOs using the value for organic mercury as a conservative estimate of HI. 
HI '" Hazard index. 
HQ '" Hazard quotient 
SWMU '" Solid waste management unit. 
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RISK SCREENING ASSESSMENT FOR SWMU 17 

toxicity, it is unlikely that barium and chromium (with exposure concentrations largely 
attributable to background) present a significant ecological risk. 

06/23/98 

As illustrated above, consideration of site-specific exposure conditions results in a more realistic 
estimation of risk. Based upon the minimum reported home range size of 35 acres for the 
burrowing owl and the size of the site (13.25 acres), an area use factor of approximately 0.38 or 
less could be applied to the Has for this species. This would result in HQ estimates near or 
less than unity for the burrowing owl, indicating little potential for adverse risks to the owl from 
exposure to COPECs at SWMU 17. 

Based upon this uncertainty analysis, ecological risks at SWMU 17 are expected to be very low. 
Has 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 use of detection limits as exposure 
concentrations. 

V11.3.6 Risk Interpretation 

Ecological risks associated with SWMU 17 were estimated through a screening assessment 
that incorporates site-specific information when available. Overall, ecological risks to plants are 
expected to be low because predicted risks associated with exposure to cadmium, selenium, 
and silver are based upon calculations using a detection limit value and because average 
chromium and lead concentrations at the site are at background levels. With respect to the 
mouse, risk is also expected to be low. Predicted risk from exposure to selenium was 
calculated using a detection limit. In addition, average barium concentrations at the site were in 
the range of background concentrations. Selenium and organic mercury were predicted to be 
hazardous to the owl. As discussed above, the selenium concentration used in the risk model 
was based upon the detection limit. Potential risks associated with mercury were evaluated 
assuming total mercury occurred at the site entirely as either inorganic or organic mercury. The 
assumption of inorganic mercury did not result in an estimation of risk. If all mercury detected 
in soil was in the organic form, it could prove to be potentially hazardous to the owl. 

However, an estimated HQ of less than 4 assumes that the maximum soil concentration 
represents mercury concentrations throughout the site and assumes that the burrowing owl's 
entire home range is confined to the site. The SWMU, however, constitutes less than 40 
percent of the owl's home range, and based upon this final analysis, ecological risks associated 
with SWMU 17 are expected to be insignificant. 

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 collected to more 
thoroughly assess actual ecological risk at the site. With respect to this site, ecological risks 
were predicted to be insignificant. 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 

06119/98 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation being 
considered for 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 SNL 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 ER sites exist within the boundaries of the 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 SNUER 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 HI, risk and dose 
values. EPA (EPA 1989a) provides a summary of exposure routes that could potentially be of 
significance at a specific waste site. These potential exposure routes consist of: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 
• Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion 

in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides). 
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Based upon the location of the SNL 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 
presently occur any consumption of fish, shell fish, fruits, vegetables, meat, eggs, or dairy 
products that originate on-site. Additionally, no potential for swimming in surface water is 
present due to the high-desert environmental conditions. As documented in the RESRAD 
computer code manual (ANL 1993), risks resulting from immersion in contaminated air or water 
are not significant compared to risks from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has therefore excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNM SWMU: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; and 
• Ingestion of contaminated surface water while swimming. 

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

For the residential land-use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments, the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganics is not 
considered significant and will not be included. In general, the dermal exposure pathway is 
generally considered to not be significant relative to water ingestion and soil ingestion pathways 
but will be considered for organic components. Because of the lack of toxicological parameter 
values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may 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 and 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated drinking 
drinkinq water drinking water water 
Inaestion of contaminated soil Inaestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airbome Inhalation of airbome compounds 
compounds (vapor phase or compounds (vapor phase or (vapor phase or particulate) 
particulate) - particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to External exposure to Ingestion of fruits and vegetables 
penetrating radiation from penetrating radiation from 
ground surfaces around surfaces 

External exposure to penetrating 
radiation from ground surfaces 

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., HQ/HI , excess cancer risk, or 
radiation TEDE) 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. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 

(1 ) 
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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 SNL 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 SNL is to use default values that are consistent with regulatory 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 

Summary 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land-use 
scenario. There are no current residential land-use designations at SNL SWMUs, but this 
scenario has been requested to be considered by the NMED. For sites designated as industrial 
or recreational land-use, SNL will provide risk parameter values based 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 Sandia SWMUs. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
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Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational Residential 

General EXDosure Parameters 
Exposure frequency (dly) ... ... ... 
Exposure duration (y) 30"" 30'" 30"-" 

Body weight (kg) 70'" 56"" 70 adult"" 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25550' 25550' 25550' 
(=70 Y x 365 dly) 

for noncarcinogenic compounds 10950 10950 10950 
(:-ED x 365 d/y) 

Soli Ingestion Pathway 
Inaestion rate 100 mg/d' 6.24 g/yd 114 mg-y/kg-d' 

Inhalation Pathway 
Inhalation rate (m'lyr) 5000"-" 146d 5475"-"·d 
Volatilization factor (m'/kg) chemical specific chemical specific chemical specific 
Particulate emission factor 1.32E9' 1.32E9' 1.32E9' 

(m'/kg) 

Water Ingestion Pathway 
Ingestion rate (Ud) 2"" 2"" 2"" 

Food Ingestion Pathway 
Inaestion rate (kq/yr) NA NA 138"·d 
Fraction ingested NA NA 0.25"·d 

Dermal Pathway 
Surface area in water (m') 2"" 2"" 2"" 
Surface area in soil (m') 0.53"" 0.53"" 0.53"" 
Permeability coefficient chemical specific chemical ~ecific chemical ~ecific 

000 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 hId for 250 d/y; for the recreational land use, a value of 2 hr/wk for 52 wk/y is 
used (EPA 1989b); for a residential land use, all contact rates are given per day for 350 d/y. 
'RAGS, Vol 1, Part B (EPA 1991). 
"Exposure Factors Handbook (EPA 1989b) 
'EPA Region VI guidance. 
dFor radionuclides, RESRAD (ANL 1993) is used for human health risk calculations; default 
parameters are consistent with RESRAD guidance. 
'Dermal Exposure Assessment (EPA 1992). 
'EPA 1996. 
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RESPONSES TO COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

JUNE 1998 (10TH ROUND) 

ER Site 17, Scrap Yards/ Open Dumps 

ER Site 17 may be appropriate for NFA petition, pending acceptable responses to the issues 
below: 

1. Page 4-25, Section 4.4.2.1 .- Where specifically are the equipment and storage tanks 
located that may have been covered with asbestos insulation? 

Response: The location of the equipment and storage tanks that may have been covered 
with asbestos insulation is not known specifically. According to the Comprehensive 
Environmental Assessment and Response Program, they were located on the southern 
portion of the Thunder Range. The majority of the scrap from the yards was removed in 
1989 and 1990 for a U.S . Department of Energy "Tiger Team" audit. The materials were 
disposed of in an off-site commercial landfill. 

2. Page 4-25, Section 4.4.2.1 -- Where are the two "pits" located? What were the pits 
used for? 

Response: No specific information is available on the location or use of the pits. 
According to the Comprehensive Environmental Assessment and Response Program 
report, the pits were located in the southern portion of the Thunder Range. The 
Comprehensive Environmental Assessment and Response Program report mentions that 
"besides the two thunder wells" described in the Comprehensive Environmental 
Assessment and Response Program, two other pits existed at Thunder Range. According 
to the Site 56 Old Thunder Wells NFA investigation, there were up to 6 wells . It is 
therefore probable that the wells referred to in the Comprehensive Environmental 
Assessment and Response Program report were addressed in the ER Site 56 investigation. 
The description of these two pits is similar to that of the other thunder wells (e.g., 
corrugated metal liner). A map of the general location of the wells from the ER Site 56 
NFA proposal is in Attachment A. 

3. A staff member of the Hazardous and Radioactive Materials Bureau will inspect 
each of the eight scrap yards/open dumps. The sites will be inspected to ensure that 
solid wastes do not remain on site in violation of New Mexico Solid Waste 
Management Regulations. 

Response: Inspection of the site will be made by the Environmental Restoration Task 
Leader with Mr. Will Moats of the New Mexico Environment Department Hazardous and 
Radioactive Materials Bureau to inspect these areas. 
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ER Site 103, Scrap Yard (Building 9939) 

ER Site 17 [sic] may be appropriate for NFA petition, pending the submittal of a corrected 
table. 

Table 5.4.4-1 incorrectly identifies Figure 5.4.4-1 as the sample location map for post 
Voluntary Corrective Measures (VCM) samples; instead, the correct map is Figure 5.4.3-2, 
page 5-29. Please submit a corrected table. 

Response: A corrected table is submitted in Attachment B. 
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