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1.0 INTRODUCTION 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a no further action (NFA) 
decision for Environmental Restoration (ER) Site 59, Pendulum Site, Operable Unit (OU) 1333. 
based upon confirmatory sampling (NFA Criterion 3 [NMED April 1996]). ER Site 59 is listed in 
the Hazardous and Solid Waste Amendment (HSWA) Module IV (EPA August 1993) 
(hereinafter referred to as the HSWA Module IV) of the SNUNM Resource Conservation and 
Recovery Act (RCRA) Hazardous Waste Management Facility Permit (NM589011 0518) (EPA 
August 1992). The site was originally petitioned for an administrative NFA in 1995 (SNUNM 
August 1995). The New Mexico Environment Department (NMED) issued a notice of deficiency 
requesting that screening soil sampling be conducted to further corroborate the interview and 
site history information (NMED April 28, 1997). This proposal summarizes the analytical results 
of the requested soil samples. 

1.1 Description of ER Site 59 

ER Site 59 formerly housed a rocket-powered pendulum that was used primarily to study the 
effects of acceleration on weapons components in the early 1950s and consists of a concrete 
trench. two concrete pads and wooden poles. 

__ ER Site 59 (Figure 1-1) is located near the northeastern corner of Kirtland Air Force Base 
(KAFB) on U.S. Air Force land permitted to the U.S. Department of Energy (DOE) (SNUNM 
July 1994a). ER Site 59 is accessible by traveling approximately 1.5 miles (mi) north on a 
poorly graded secondary road that diverges from Coyote Springs Road just east of Coyote 
Springs. The site lies on approximately 0.2 acre at a mean elevation of 6,129 feet (ft) above 
sea level (SNUNM April 1995). 

-

This inactive site is adjacent to an arroyo channel and lies on Tesajo-Millett stony sandy loams 
and soils of the Salas complex (USDA June 1977) that are underlain by igneous and 
metamorphic Precambrian rocks (IT May 1994). The soils are derived from course-grained 
decomposed igneous and metamorphic Precambrian rock. They are well-drained soils with 
moderately deep to deep profiles developed on alluvial fan surfaces (USDA June 1977). The 
arroyo channel is located to the immediate east of ER Site 59 and is a tributary channel to the 
Arroyo del Coyote. There are no channel gauging stations in this arroyo channel or 
documented channel discharges in the vicinity of ER Site 59. Immediate topographic relief 
around the site is approximately 100 ft (Figure 1-1). The depth of the alluvial fan and channel 
deposits at ER Site 59 is unknown. 

The Greystone Manor and TSA-1 wells are the nearest monitoring wells, lying approximately 
1.8 mi southwest and southeast of ER Site 59, respectively (Figure 1-1). Ground-water 
conditions at the TSA-1 well are probably more representative of conditions at ER Site 59, 
because ER Site 59 and the TSA-1 well lie east of the Coyote Fault on thin alluvial depOSits 
underlain by igneous and metamorphic Precambrian rocks (IT May 1994). At the TSA-1 well, 
ground water is encountered in fractured Precambrian bedrock at a depth of 180 ft below the 
surface under semi confined to confined hydraulic conditions (ITMay 1994). Local ground-
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water flow in the vicinity of ER Site 59 may be complicated because of the abundant fractures 
and faults in the area. 

For a detailed discussion regarding the local setting at ER Site 59. refer to Chapter 3.0 of the 
RCRA Facility Investigation (RFI) work plan for OU 1333 (SNUNM September 1995). 

1.2 No Further Action Basis 

This proposal for a determination of a confirmatory sampling NFA decision was prepared using 
the criteria presented in Annex B of the ER Document of Understanding (DOU) (NMED April 
1996) and is consistent with the HSWA Module IV. Specifically. this proposal presents 
"information demonstrating that there are no releases of hazardous waste (including hazardous 
constituents) from solid waste management units ... at the facility that pose a threat to human 
health or the environmenF (as proposed in the Code of Federal Regulations. Title 40. 
Part 264.51 [a][2] [EPA July 1990]). 

This request for an NFA decision for ER Site 59 is based primarily upon archival and survey 
information and upon confirmatory soil analytical results collected in July 1997 to satiSfy the 
HSWA Module IV requirements. 

Review and analysis of all relevant data for ER Site 59 indicate that concentrations of 
contaminants of concem (COC) at this site are less than SNUNM background concentration 

- limits. Therefore. ER Site 59 is proposed for an NFA decision based -upon NFA Criterion 3 of 
the ER DOU (NMED April 1996) supported by confirmatory sampling data demonstrating that 
no release to the environment has occurred. 

-
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2.0 HISTORY OF ER SITE 59 

2.1 Historical Operations 

ER Site 59 consists of a concrete trench, two concrete pads, and four wooden poles 
surrounded by a 3-strand barbed-wire fence (120 by 60 tt) (Figures 2-1, 2-2a, and 2-2b). The 
site formerly housed a rocket-powered pendulum (Figure 2-2c) that was primarily used to study 
the effects of acceleration on weapons components in the early 1950s. Acceleration was 
induced with bazooka rocket motors (SNUNM EORC 1995). 

Historical aerial photographs indicate that ER Site 59 was constructed between 
September 1951 and November 1951 (USGS September 1951, USGS November 1951 , 
SNUNM August 1994). Based upon interpretation of the aerial photographs, the initial 
construction appears to have disrupted the drainage pattem in the adjacent arroyo; but by 1959 
surface-water flow appears to be reestablished in the arroyo channel (USGS November 1959, 
SNUNM August 1994). The pendulum superstructure was removed between October 1967 
and September 1971 (USGS October 1967, USGS September 1971). 

Instantaneous acceleration tests on weapons components were conducted from 1951 through 
1953 using bazooka rockets and Honest John and Betty warhead shells. Honest John warhead 
shells were used in tests conducted from 1951 to 1953, and Betty warhead shells were used for 
testing activities in 1953. The rocket and/or warhead shell was attached to the pendulum bob, 
and the rocket was fired to impart instantaneous acceleration to the shell (SNUNM [n.d.] 
[Ref. 59-11]). No explosives were used in the testing of warhead shells or components. The 
structural response of the shell to the imparted acceleration was measured via an instrument 
trailer housed in a concrete bunker at ER Site 60 (Bunker Area), approximately 800 ft to the 
north. Acceleration tests were also performed with instruments placed inside the weapon, 
rather than with the remote instrumentation set-up in trailers housed at ER Site 60. These 
internally instrumented acceleration tests were also referred to as shock tests. Visual 
observation of the tests took place at a distance of approximately 200 tt from the structure 
(SNUNM EORC 1995). 

The precise number of tests conducted at ER Site 59 from 1951 through 1953, when the last 
test occurred, is unknown. The majority of weapons test units contained components rather 
than warheads (SNUNM [n.d.] [Ref. 59-12]). In addition, although some weapons reportedly 
contained warheads, detonations did not occur. ER interviews recorded that no depleted 
uranium or hazardous materials were used in the tests and that there was no release of 
materials from this site. The bazooka rockets probably contained a composite propellant and, 
unlike double-based propellant which contains lead, no hazardous materials are associated with 
the exhaust from composite propellant. No information is available regarding the materials 
used in the Honest John and Betty warhead shells. However, the nondestructive nature of the 
tests precludes hazardous materials from being present at ER Site 59. 
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Figure 2-2a. 
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Photograph of ER Site 59 in November 1992. The concrete trench, 
concrete pads, and wooden poles associated with the former pendulum 
superstructure are identified. A barbed-wire fence surrounds the site. 
View is to the north. 

Figure 2·2 
ER Site 59 Photographs 
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Figure 2-2b. 
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Low-altitude photograph of ER Site 59 in 1987. 
The concrete trench. concrete pads, and 
wooden poles associated with the former 
pendulum superstructure are identified. 

Figure 2-2 (continued) 
ER Site 59 Photographs 

2-4 7,'T6!9; 



-

-

Figure 2-2c. 
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Historical photograph (date unknown) of the rocket­
powered pendulum at ER Site 59. Identified 
features are cu rrently present at the site. 

Figure 2·2 (concluded) 
ER Site 59 Photographs 
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2.2 Previous Audits, Inspections, and Findings 

ER Site 59 was identified during investigations conducted under the Comprehensive 
Environmental Assessment and Response Program (CEARP) (DOE September 1987). The 
CEARP report noted that no destruction of weapons occurred during ER Site 59 tests and that 
no hazardous materials were released to the environment other than gases from bazooka 
rockets. Although there was considerable debris around the site, no hazardous materials were 
identified (SNUNM [n.d.] [Ref. 59-13]). The Comprehensive Environmental Response, 
Compensation, and Liability Act finding was negative for Federal Facility Site Discovery and 
Identification Findings, Preliminary Assessment, and Preliminary Site Inspection; therefore, no 
Hazard Ranking System score was calculated. No further action was planned under the 
CEARP and the site was not investigated during the RCRA Facility Assessment (EPA April 
1987) . 
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3.0 EVALUATION OF RELEVANT EVIDENCE 

3.1 Unit Characteristics and Operating Practices 

The concrete trench, two concrete pads, several wooden poles, and the concrete support slabs 
for the pendulum framework are currently present at ER Site 59 (SNUNM August 1994). These 
are the only physical structures associated with past activities, as evidenced by historical aerial 
photographs that verify that no other activities or structures were present at ER Site 59 
(SNUNM August 1994). The pendulum superstructure was removed between October 1967 
and September 1971 (USGS October 1967, USGS September 1971). 

3.2 Results of SNUNM ER Project SamplinglSurveys 

3.2.1 Summary of Prior Investigations 

In preparing to request a confirmatory sampling NFA decision for ER Site 59, a background 
study was conducted to collect available and relevant site information. Background information 
sources included existing records and reports of site activity. Interviews were conducted with 
SNUNM staff as well as with contractors familiar with site operational history. The study was 
completely documented and has provided traceable references that sustain the integrity of this 
proposal. 

The following sources of information, presented in chronological order, were used to evaluate 
ER Site 59: 

• One preliminary radiological survey conducted in 1993 (SNUNM EORC 1995) 

• Four interviews with five current and retired facility personnel (SNUNM EORC 1995) 

• Six historical aerial photographs spanning 41 years (1951-1992) (SNUNM August 
1994) 

• An unexploded ordnance (UXO)/high explosives (HE) surface survey (SNUNM 
September 1994) 

• Surface radiological surveys (RUST Geotech Inc. December 1994) 

• Scoping soil sampling conducted in October 1995 

AU7·971WPISNL:R4184-59.00c 3-1 301462.172.03.000 091101979:44 AM 



• Photographs and field notes from numerous site inspections conducted by SNUNM 
staff (SNUNM EORC 1995) 

• An archaeologicaVcultural resources survey and a sensitive species survey 
(SNUNM March 1996, IT February 1995) 

• Confirmatory soil sampling conducted in July 1997 

3.2.2 UXO/HE Survey of ER Site 59 

In September 1993, KAFB Explosive Ordnance Disposal conducted a visual survey for the 
presence of UXO/HE and ordnance debris on the ground surface of ER Site 59. The survey 
identified no live ordnance, but 15 empty 3.5-inch rocket motor containers were found (SNUNM 
September 1994). The origin of the empty rocket motor containers is unknown. 

3.2.3 Summary of Radiological Surveys of ER Site 59 

In April and May 1993, SNUNM Health Physics conducted a radiation survey of roads in the 
area. Periodic swipe surveys of the vehicle werl~ performed after driving sections of road, and 
air samples were collected from behind the moving vehicle. Radioactivity was not detected on 
the vehicle and no airborne radioactivity was detected in the dust kicked up by the vehicle 
(SNUNM EORC 1995). 

In October 1993, RUST Geotech Inc. conducted a gamma radiation survey of ER Site 59. 
No gamma activity areas greater than 30 percent above natural background concentration 
levels (10 to 16 microroentgen per hour [I1R/hr)) were identified (RUST Geotech Inc. December 
1994). 

3.2.4 Summary of Cultural Resources Survey of ER Site 59 

A survey of cultural resources was conducted in 1994 in support of the sitewide Environmental 
Assessment. No cultural resources were identified at ER Site 59 (SNUNM March 1996). 

3.2.5 Summary of Sensitive Species Survey of ER Site 59 

A sensitive species survey was conducted at ER Site 59 on April 26, 1994, as part of the 
ER Site 10 survey. The site is highly disturbed as a result of the construction and past 
operation of the pendulum test structure. No sensitive species were found at the site (IT 
February 1995). The gray vireo, a state Endangered Group 2 species, has been recorded at 
similar pinon-juniper woodland habitat south of the site (NMNHP April 1995) but was not 
recorded during the 1994 survey. 
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- 3.2.6 Summary of Scoping Sampling of ER Site 59 

On August 17. 1995, ER Site 59 was investigated as part of a sitewide scoping sampling 
program. The purpose of the scoping sampling effort was to obtain preliminary analytical data 
to support the ER Project site ranking and prioritization. No quality assurance (OA)/quality 
control (OC) samples were collected. Four surface soil samples were collected around the 
pendulum structure from the surface to 0.5 ft. The samples were analyzed for total metals 
using x-ray fluorescence screening methods. All metals concentrations were detected within 
the range of background concentration levels. 

3.2.7 Summary of Confirmatory Sampling of ER Site 59 

Confirmatory soil sampling was conducted at ten locations at ER Site 59 in July 1997 in 
accordance with the sampling plan reviewed by the NMED DOE Oversight Bureau (SNUNM 
July 1997, NMED DOE DB July 1997). Six environmental surface soil samples (CY-59-SS-001 
through CY-59-SS-006) were collected from the north and south pendulum locations where 
residual lead or other contaminants from rocket exhaust would have most likely occurred 
(Figure 3-1). Four site-specific background samples (CY-59-SS-007 through CY-59-SS-010) 
were also collected from the site. Samples CY59-SS-002 and CY59-SS-003 were collected 
from locations slightly north from the reviewed plan due to the end of the concrete being much 
closer to the fence (i.e., site boundary) than depicted on the map (Figure 2-1). Sample 
CY59-SS-007 was moved approximately 110 feet south of the reviewed location from an 

- isolated outcrop of greenstone to an area more typical of the granitiC soil composition. The soil 
samples were collected from a depth interval of 0 to 0.5 ft using the spade and scoop method 
(SNUNM January 1995) and were analyzed at an off-site laboratory for RCRA metals using 
U.S. Environmental Protection Agency (EPA) Methods 6010n471/3050 (EPA November 1986). 
Both the environmental soil samples and the background samples were analyzed using 

gamma spectroscopy and for gross alpha and gross beta activity at the on-site radiological 
laboratory. The only analytical variance is that Sample CY-59-SS-005 was not analyzed for 
gross alpha and gross beta activity as originally planned due to sample loss in the laboratory. 

Concentrations of all RCRA metals in the surface soil at ER Site 59 are below the Canyons' 
Background upper tolerance limits/95th-percentile concentrations (IT July 1997). The gamma 
spectroscopy data indicate that the environmental samples are representative of the 
background radionuclide concentration levels. All uranium series radionuclides were at 
activities less than the local background values presented for the Canyons' BaCkground study 
area. Thorium series values for the environmental samples exceeded these Canyons 
Background study area values but were consistent, within the errors of analysis, with the site­
specific background samples. All gross alpha and gross beta activity for the environmental and 
background samples were below the minimum detectable activity. Table 3-1 summarizes all 
sample analytical results. Section 6.1 contains complete gamma spectroscopy data. 

ONCC Results 

- As part of the ER Site 63A confirmatory sampling effort, several OA/OC samples were analyzed 
at the off-site contracted laboratory. All data were reviewed and verified/validated according to 
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Table 3-1 i 
iJ: Summary of Site 59 Confirmatory Soil Sample Metals and Radiological Analytical Results. July 1997 
z 
C" 
l? 
~ 

~ 

c.> 
0, 

~ 

~ 
~ 
§ 

Sample Anributes Silver 

Sa"l'l8 
ERSamote10 

Deplh 
Number (Ii) Result 

033858 CY-59-SS-001 0-0_5 O.IOSJ 

033861" CY -59-SS-002 0-0.5 0.0876.1 

033862" CY -59-SS-003 0-0.5 O.D4ISJ 

033863 CY-59-SS-004 0-0.5 NOU 

033864 CY -59-SS-OOS 0-0.5 O.054SJ 

033865 CY -59-SS-006 0-0.5 0.129J 

033866 CY -59-SS-007 0-0.5 

033867" CY -59-SS-ooe 0-0.5 

033866" CY -59-SS-()()9 0-0.5 

033869" CY-59-SS-010 0-0.5 

Canyons Backll,round UTLs/95Ih-Percenlile <0.5 
Concenlralions" (mglkg) 

QuaNlY Assurance/Duality Conlrol Samples-Soil (mglkg) 

033860 CY-59-SS-001 0-0.5 0.118J 

(duplicale) 

033859 CY-59-SS-001 0-0.5 0.0808J 

(MSlMSO) 

QualHy Assurance/Quality Conlrol Sample-Waler (nl!JIL) 

033870 CY-59-SS-00I-EB NA 0.000448J 

(equlpmenl blank) 

Ii! Refer 10 foolnoles al end of lable. 

§ 
~ 
~ 

Reporting 
UmH 

0.990 

0.990 

0.943 

1.00 

1.00 

0.980 

0.971 

0.943 

0.0100 

Melals (EPA 6010Al747113050) 

(mglkg) 

Arsenic Barium cadmium 

Reporting Reporting Reporting 
ResuH UmH ResuH Umn Aesuh Umn 

1.59 0.990 67.6 0.990 NOU 0.495 

1.41 0.990 40.4 0.990 NOU 0.495 

1.87 0.943 54.2 0.943 NOU 0.472 

2.07 1.00 74.8 1.00 NOU 0.500 

1.84 1.00 67.5 1.00 NOU 0.500 

2.16 0.980 75.0 0.980 NOU 0.490 

9.8 246 0.64 

1.77 0.971 63.0 0.971 NOU 0.485 

1.86 0.943 68.2 0.943 NOU 0.472 

NOU 0.0100 O.OOI1SJ 0.0100 NOU 0.00500 

) 

Chromium 

Reporting 
Resun umn 
3.58 0_990 

3_74 0_990 

3.94 0.943 

6.55 1.00 

5.44 1.00 

6.20 0.980 

18.8 

4.64 0.971 

5.10 0.943 

0.00201J 0.0100 
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Table 3-1 (Concluded) 
Summary of Site 59 Confirmatory Soil Sample Metals and Radiological Analytical Results, July 1997 

Sampte Anribules Mercury 

Sampte Depth Reporting 
Number ER SampielD (ft) Resuh limit 

033858" CY·59-SS-001 (H).5 NDU 0.0325 

03388t" CY ·59-SS-002 (H).5 0.0164J 0.0309 

033862" CY·59-SS-IlO3 (H).5 0.0198J 0.0327 

033863" CY·59-SS-IlO4 (H).5 0.0174J 0.0332 

033864 CY·59-SS-OOS (H).5 0.0145J 0.0288 

033865 CY ·59·SS-006 (H).5 0.0189J 0.0311 

033868 CY·59·SS-007 (H).5 

033867 CY·59-SS-ooa (H).5 

033888 CY·59-SS-IlO9 (H).5 

033889 CY·59·SS-Ql0 (H).5 

MDA 

Canyons Background UTLsI95th~Percenllle 0.055 , 
Concentralions (mglkg) 

Cluallty AssuranceiClual1ty Conlrol Samples-SOll (mglkg) 

033860 CY·59·SS·001 (H).5 NDU 0.0315 
lduollealel 

033859 CY·59·SS-001 (H).5 NDU 0.0331 
IMS/MSDI 

Quality Assurance/Quality Control Sample-Water (mwL) 

033870 I CY -59-SS-001 -EB NA 0.000142 J 0.000200 
feouioment blankl 

• • EPA November 1986. 
,Samples analyzed using gamma spectroscopy. 
IT July 1997. 

B - Analyte was detected In the laboratory method blank. 
J - Concentration below the reporting limit but equal to or above the effective 

detection limtt. 
MDA - Minimum detectable activity. 
mglkg • Milligrams per kilogram. 
MSIMSD - Matrix spike/matrix spike duplicate. 
NA • Not applicable. 

Result 

8.38 

5.58 

6.79 

8.43 

9.53 

10.7 

18.9 

9.11 

8.19 

NDU 

Melals (EPA 6010N7471I3OSO) 

(mglkg) 

Lead Selenium Gross AJpha 

Reporting Reporting 
lImll Result limit 

0.495 0.306J 0.495 

0.495 O.402J 0.495 

0.472 0.712 0.472 

0.500 0.767 0.500 

0.500 0.729 0.500 

0.490 0.448J 0.490 

3.0 

0.485 0.486 0.485 

0.472 0.456 J 0.472 

0.00500 NDU 0.00500 

NO - Not detected at the detection limit. 
pCi/g - Picocuries per gram. 
SNA - Sample not analyzed. 

Ac11vt1y 
DCVa 

0.725 

1.45 

1.88 

2.46 

SNA 

4.64 

4.92 

3.47 

4.14 

3.33 

U - Concentration below the effective Dl. 
UTL - Upper tolerance limit. 

2 sigma 
Error 
DCVa 
4.57 

4.68 

4.74 

4.83 

NA 

5.16 

5.20 

4.98 

5.09 

4.96 

5.41 

I 

Gross Beta 
2 sigma 

Ac1Ivt1y Error 
DCVa DCVa 
-5.38 18.0 

20.2 19.5 

-13.7 18.4 

-2.53 17.9 

SNA NA 

3.67 18.1 

-10.3 18.2 

-7.15 18.1 

-3.14 18.0 

-7.15 18.1 

21.1 
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"Data VerificationNalidation Level 2-DV-2" in Attachment B of the Technical Operating 
Procedure 94-03, Rev. 0 (SNUNM July 1994b). The equipment rinsate blank 
(CY-59-SS-001-EB) that checks the sampling equipment decontamination procedure was also 
analyzed for silver, arsenic, barium, cadmium, chromium, mercury, lead, selenium, and gross 
alpha and gross beta emitters. Silver, barium, chromium, and mercury were detected in the 
equipment rinsate as J values. The J qualifier was below the reporting limit but equal to or 
greater than the effective detection limit for the analysis. Based on these data, the equipment 
decontamination was conducted appropriately. 

Laboratory quality control results concurrently analyzed with the samples included laboratory 
control samples, method blanks, and matrix spikes. Matrix spike and matrix spike duplicates for 
QC batch 10522 were out of range most likely due to matrix interference. The spike conducted 
on the distilled water was in control. Method blanks detected barium, silver, cadmium, lead and 
selenium at very low concentrations and should be subtracted for the analytical results. 
Otherwise measurements for accuracy and preCision were generally within laboratory control 
limits for all parameters. With considerations noted above, the QC results are viewed as 
conditionally acceptable. 

3.3 Gaps in Information 

There is an absence of records documenting waste release or disposal at ER Site 59. 
However, all tests conducted at ER Site 59, including those involving warhead test units, were 
nondestructive. There was never an impact, breakage, or failure of test equipment documented 
at the site. All available information indicates that only bazooka rockets containing composite 
propellant were used at the site. However, the use of double-base propellants containing lead 
could not be ruled out. Therefore, the confirmatory sampling investigation was developed to 
address the issue of whether exhaust from any double-based propellants may have left lead 
residues in the surrounding soil. The NMED Hazardous and Radioactive Materials Bureau 
requested that all environmental samples be analyzed for gross alpha and gross beta activity in 
addition to USing gamma spectroscopy and that background samples be analyzed for gross 
alpha and gross beta activity (NMED April 28, 1997). No additional data gaps remain that might 
affect an NFA decision. 
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4.0 RATIONALE FOR NO FURTHER ACTION DECISION 

Based upon process knowledge and field investigation data. an NFA decision is being 
recommended for ER Site 59 for the following reasons: 

• Operational history of the site is well documented and involved nondestructive 
testing. 

• No radionuclides were detected during the field-screening program. 

• Gamma spectroscopy and gross alpha/gross beta activity results were within 
background concentration levels. 

• Concentrations of RCRA metals were not detected above SNUNM background 
concentration levels. 

Based upon the evidence provided above. ER Site 59 is proposed for an NFA decision in 
conformance with Criterion 3 of the DOU (NMED April 1996). which states that no release to 
the environment has occurred. 
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Gamma Spectroscopy Results and Review 
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to: 

from: 

subjt:ct: 

-

-

August 6, 1997 

Devon Jercinovic, MS-I 147 (6682) 

/"1---:2 

'lid Sandia National Laboratories 
Oper.ted for the U.S. Oep.rtme:nt of Energv bv 

Sandia Corporation 

Albuquerque. New MeXK:O 87185-1132 

/ i!)[k-
craiiD. Brown (Environmental Dimensions Inc.), MS-I 132 (7527) 

Review of Radiological Data for ER Site 59 

I have reviewed the gamma spectroscopy data associated with ARlCOC 06830, The data 
consisted of six samples (sample numbers 033858-002,033861-002,033862-002,033863-
002, 033864-002, and 033865-002) that were taken for site characterization. Four samples 
(033866-002,033867-002,033868-002, and 033869-002) were taken approximately 100 feet 
away from the site for determining background. 

Based on the above review, and assuming that the samples adequately characterize the site, it 
appears that site characterization samples are representative of background radionuclide 
concentrations and that no radioactive contamination exists on site. All uranium series 
radionuclides were less than the local background values presented for the Canyons 
background study area. Thorium series values exceeded these Canyons background study 
area values but were consistent, within the errors of the analysis, with those taken near the 
site. Maximum results for the long-lived radionuclides in the thorium series are as follows: 

Background 
Th-232: 1.30 ± 0.61 
Ra-228: 1.38 ± 0.34 

Max Site 59 Values 
Th-232: 1.45 ± 0.69 
Ra-228: 1.39 ± 0.41 

Please let me know if you have any questions. 

Copy to: 

MS) 147 Sharissa Young (6682) 
Correspondence File: 97036.doc 

Exceptional Service in the National Interest 
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~*****************************~****************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratc~J * 
* 7-18-97 -3:03:50 PM • 
******************************************************************T****** 

: AnalYZ~d by: ? 7/'1 /57 Reviewed by: \..97/-::"1 V;'-' : 
****************** *****~~~*'~***************~**************'********* 
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Samole I : 033858-002 -
Lab Sample ID 70124401 

Sample Descr~ption 
Sample Quant~ty 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
765.000 

7-17-97 
7-18-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:05:00 PM 
1:19:28 PM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 
~------

... ... ... ... ... ... ... ... ... ... ... ... ... ... -... ... ... - ... ----------
U-238 Not Detected ... ... ... ... ... ... ... ... ... 1.84E+00 
':'H-234 1.29E+00 4.81E-01 5.37E-01 
:<..A. 226 Not Detected ... ... ... ... ... ... ... ... ... 6.12E-01 
::3-214 9.36E-01 1. 59E- 01 5.69E-02 
31-214 8.91E-01 1. 66E- 01 5.83E-02 

':'H - 232 1.20E+00 5.84E-01 1. 99E- 01 
:<..A-228 1.25E+00 3.32E-01 1.92E-01 
AC-228 1.10E+00 1.05E+00 1. 31E- 01 
7":1-228 9.96E-01 6.67E-01 5.43E-01 ?_ll.-224 1.24E+00 4.56E-01 9.61E-02 
::3·212 1. 09E+00 1.87E-01 4.94E-02 
31-212 1.18E+00 4.43E-01 3.86E-01 
':'L-208 1. 02E+00 1.18E+00 8.30E-02 

:';-235 Not Detected ... ... ... ... ... ... ... ... ... 2.57E-01 7:1·231 Not Detected ... ... ... ... ... ... ... ... ... 1.05E+01 ::A-231 Not Detected ... ... ... ... ... ... ... ... ... 1. 66E+00 ':':1-227 Not Detected ... ... ... ... ... ... ... ... ... 4.41E-01 :<..A-223 Not Detected --------- 1. 76E- 01 ?.N-219 Not Detected ... ... ... ... ... ... ... ... ... 4.92E-01 ::3-211 Not Detected - ... ---.---
1.12NO .t &';:/ ;;;?; ':'L-207 :.C':::89 ':.4:::99 L02E+01/.1;"7" , 

_~_"1- 241 Not Detected --------- 2.25E-01 7!1';~) ?U-239 Not Detected .. .. .. .. .. .. .. .. .. 
~?-237 Not Detected 

3.49E+02 .. .. .. .. .. .. .. .. .. 3.46E-01 ?A-233 Not Detected --- ........ --- 6.96E-02 :"3-229 Not Detected .. .. .. .. .. .. .. .. .. 2.33E-01 
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[summary Report] - Sample ID: : 70124401 

Nuclide 
Name 

Activity 
(pCi/gram) 
. ------ ---

2-sigma 
Error 

MDA 
(pCi/gram) 
------- ---

AG-108m Not Detected --------- 5.36E-02 
AG-llOm Not- Detected --------- 6.52E-02 
BA-133 Not Detected --------- 6.75E-02 

g= i09 ___ N_o_t--e~-:-~:~~9-i~=-t ... ~,..~!--__ -,..~ -,-;. :;.,Gr::;",-""e-=~---- ~ : ~~~ = g L)~ J..r • .;7Zl ~ 
CD-1l5 Not Detected --------- l.llE-01 :;I'i/77 
CE-139 Not Detected --------- 3.15E-02 
CE-141 Not Detected --------- 5.66E-02 
CE-144 Not Detected --------- 2.26E-01 
CO-56 Not Detected --------- 4.52E-02 
CO-57 Not Detected --------- 2.90E-02 
CO-58 Not Detected --------- 4.14E-02 
CO-60 Not Detected --------- 5.14E-02 
CR-51 Not Detected --------- 2.74E-01 
CS-134 Not Detected --------- 5.43E-02 
CS-137 3.25E-01 6.66E-02 3.00E-02 
EU-152 Not Detected --------- 8.68E-02 
EU-154 Not Detected --------- 2.48E-01 
EU-155 Not Detected --------- 1.36E-01 
FE-59 Not Detected --------- 1.02E-01 
GD-153 Not Detected --------- 9.40E-02 
3G-203 Not Detected --------- 3.76E-02 
1-131 Not Detected --------- 3.84E-02 
1R-192 Not Detected --------- 3.24E-02 
K-40 2.70E+01 4.04E+00 3.45E-01 
MN-52 Not Detected --------- 4.70E-02 
MN-54 Not Detected --------- 4.42E-02 
MO-99 Not Detected --------- 4.02E-01 
NA-22 Not Detected --------- 5.62E-02 
NA-24 Not Detected --------- 1.35E-01 
~3-95 Not Detected --------- 2.23E-01 
~u-147 Not Detected --------- 2.84E-01 
N1-57 Not Detected --------- 1.02E-01 
?3-210 Not Detected --------- 9.22E+00 
RU-103 Not Detected --------- 3.73E-02 
RU-106 Not Detected --------- 3.72E-01 
53-122 Not Detected --------- 6.53E-02 
53-124 Not Detected --------- 3.87E-02 
53-125 Not Detected --------- 1.10E-01 
SN-113 Not Detected --------- 4.68E-02 
5R-85 Not Detected --------- 4.56E-02 
TA-182 Not Detected --------- 2.15E-01 
TA-183 Not Detected --------- 2.18E-01 
TC-99m Not Detected --------- 4.35E-01 
TL-201 Not Detected --------- 1.60E-01 
XE-133 Not Detected --------- 1.55E-01 
Y-88 Not Detected --------- 3.50E-02 
ZN-65 Not Detected --------- 1.44E-01 
ZR-95 Not Detected --------- 7.39E-02 
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*****+************************************************ *T*******~**W*****T 
T Sandia National Laboratories ~ 
* Radiation Protection sample Diagnostics Program [8B1 Labo::-a::oryl * 
T . 7-18-97 4:55:12 PM ~ 
*****************~*****************************************T*;TT~******Y~ 

: Analyzed by: &: 7 1 j If I Reviewed by: ~::J)-j -;/: i iii! : 
**************** *****J'*~*******************~**********************T* 
CUstomer : S.YOUNG/MAC (6682/SMO) 
CUstomer SamDle ID 033861-002 
Lab Sample ID 70124402 

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

MARINELLI 
785.000 

7-17-97 
7-1B-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:57:00 PM 
3:06:25 PM 

6004 seconds 

Comments: 
**************~**********************+**************** ******************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pei/gram) 

---.--- ---- ... ---- ... ...- .. - .. -.- .. -- ........................... 
U-238 Not Detected ... --- .. - ........ 1.92E+OO 
TH-234 l.67E+OO 4.60E-01 S.S7E-01 
RA·226 2.S4E+OO 7.30E-01 G.59E-Ol 
P3-214 l.26E+OO 2.12E-01 S.72E-02 
31-214 1.04E+OO 2.00E-01 6.33E-02 

TE-232 1.4SE+00 6.B7E-01 1. 83E- 01 
RA-228 1.39E+00 4.07E-01 1.96E-01 
AC-228 1.43E .. 00 6.S9E-01 1.23:£-01 
TH-228 1.42E+OO G.83E-01 G.33E-01 
RA-224 1.4BE .. OO S.34E-Ol 9.99E-02 
PB-212 1.49E+OO 2.95E-01 5.1GE-02 
31-212 1.64E .. OO 5.3GE-01 4.32E-01 
TL-208 1.43E+00 2.S8E-01 B.34E-02 

U-235 Not Deeected --------- 2.61E-01 
TH-231 Noe Detected --------- 1.11E+01 
PA-231 Not Deeected ------ ........ 1.77E+OO 
::-d- 227 Not Detected ------ ..... -

4.8"-01 ? RA-223 Not Detected --------- 1. 87E-01 
P.N-219 - -. - -. 'i.::i= -- S.09E-Olft/~4P~~ 7/t;/;? ..... ""-- ~- ~-P3-211 Not Detected ------- .. - 1.13E+OO . 
TL-207 Not Detected --------- 1. 88E+01 
A-"1-241 Not Detected --------- 2.3SE-01 PU-239 Not Detected --------- 4.SBE+02 N?-237 Not Detected --- ... ----- 3.67E-01 PA-233 Not Detected --------- 7.44E-02 TH-229 Not Detected ............. _--- 2.50E-01 
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************************************************************************* 
.. Sandia National Laboratories ., 
.. Radiation Protection Sample Diagnostics Progral'n [S81 Labc:-atc::y] ., 
.. ' 7-18-97 6:47:51 PM ., 
************************************************************************* 

: Analyzed by: 9 7 ~ f 47 . Reviewed by: \~':""j -J / ;'~ If~' '; : 
****************** Y***Tl'*t:*****************~***,(******************** 
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Samole : 033862-002 
Lab Sample ID 70124403 

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

MARINELLI 
817.000 

7-17-97 
7-18-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM 
4:58:34 PM 

6004 seconds 

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

Nuclide Activity 2-sigrna MDA 
Name (pCi/gram) Error (pCi/gram) 

----- ... - -----_ .. _-- ... ... ... ... ... .. ... ... ... ... ... ... ... ... ... ... ... ... ... ... 
U-238 1. 57E+00 1.41E+00 2.02£+00 
TH-234 1.41E+00 3.95E-01 5.31E-01 
RA-226 2.70£+00 1.22£+00 7.53£-01 
PB-214 1.07E+00 2.30£-01 5.78£-02 
BI-214 1.00E+00 2.52£-01 5.51E-02 

TH-232 1.17£+00 8.35£-01 1.64£-01 
RA-228 1. 22£+00 3.86£-01 2.05E-01 
AC-228 1.25£+00 3.41£-01 1.14£-01 
TH-228 7.23E-01 4.21£-01 5.35£-01 
RA-224 1.28£+00 4.10£-01 7.03£-02 
PB-212 1.21£+00 1.93£-01 4.69£-02 
BI - 212 1.44£+00 6.97£-01 4.12E-01 
TL-20B 1.11E+00 1.11£+00 9.34E-02 

U-235 Not Detected ... ... ... ... ... ... ... ... ... 2.46E-01 
TH-231 Noe Detected ... ... ... ... ... ... ... ... ... 1.01£+01 
PA-231 Not Detected ... ... ... ... ... ... ... ... ... 1.70E+00 
TH-227 Not Detected ... ... ... ... ... ... ... ... ... 4.40£-01 
RA-223 Not Detected ... ... ... ... ... ... ... ... ... 1.74£-01 
RN-219 Not Detected ... ... ... ... ... ... ... ... ... 4.96£-01 PB-211 Not Detected ... ... ... ... ... ... ... ... ... 1.13E+00 
TL-207 Not Detected ... ... ... ... ... ... ... ... ... 1.77E+01 

AM-241 Not: Detected . -------- 2.20£-01 PU-239 Not: Detected --------- 4.19E+02 NP-237 Not Detected --- - --- -- 2.36E-01 PA-233 Not Detected ---- ----- 6.83E-02 TH-229 Not: Detected -- - ---- - - 2.34E-01 
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[summary Report] - Sample ID: 70124403 

Nuclide 
Name 

Activity 
(pCi/gram) . . ... ... ... ... ... ... ... ... 

2-sigma 
Error 

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

MDA 
(pCi/gram) 
... ... ... ... ... ... ... ... ... ... 

AG-108m Not Detected --------- 5.48E-02 
AG-110m Not Detected --------- 7.1BE-02 
BA-133 Not Detected --------- 6.64E-02 

~g: {O 9 ------::~,.,.:-t7g_e_g;:.-._11 ~H~~---'gr,::_t~Hgi'E5;_-_e_g:_~ ---- t ~ ~ ~ = ~ i.v:~tl <.LI~ 
CD-11S Not Detected --------- 1.14E-01 
CE-139 Not Detected ----"---- 3.1SE-02 
CE-141 Not Detected --------- 5.63E-02 
CE-144 Not Detected --------- 2.2BE-01 
CO-56 Not Detected --------- 4.37E-02 
CO-57 Not Detected --------- 2.BSE-02 
CO-58 Not Detected --------- 4.04E-02 
CO-60 Not Detected --------- 4.77E-02 
CR-S1 Not Detected --------- 2.B4E-01 
CS-134 Not Detected --------- S.32E-02 
CS-137 4.92E-01 9.03E-02 3.04E-02 
EU-1S2 Not Detected --------- S.SSE-02 
EU-1S4 Not Detected --------- 2.S4E-Ol 
EU-1SS Not Detected --------- 6.6BE-02 
FE-59 Not Detected --------- 9.B3E-02 
G~-153 Not Detected --------- 9.43E-02 
~G-203 Not Detected --------- 3.71E-02 
1-131 Not Detected --------- 4.00E-02 
IR-192 Not Detected --------- 3.17E-02 
K-40 2.43E+01 3.6SE+00 3.S4E~01 
~-S2 Not Detected --------- 4.6SE-02 
MN-S4 Not Detected --------- 2.48E"02 
MO-99 Not Detected --------- 4.02E~01 
NA-22 Not Detected --------- S.7SE-02 
NA-24 Not Detected --------- 1.S3E-Ol 
~~-9S Not Detected --------- 2.30E-01 
~~-147 Not Detected --------- 2.72E-Ol 
N1-S7 Not Detected --------- 1.11E-Ol 
?3.210 Not Detected --------- 9.21E+OO 

~~:i~~ ~~~ g;~;~~;~ ========= ~'~f~=gf _~~ /J.~. 
53-122 :.:7: e: :.21: ez 3:47E-021/.,;r.:{4 "",j. 7,'(7/" 
53-124 Not Detected _________ 3.64E-02 . ,I 
53-125 Not Detected --------- 1.07E-Ol 
SN-113 Not Detected --------- 4.61E-02 
SR.8S Not Detected --------- 4.61E-02 
~A-1E2 Not Detected --------- 2.07E-Ol 
7A-163 Not Detected --------- 2.1BE-Ol 
7:-99m Not Detected --------- 6.41E-Ol 
T~-201 Not Detected --------- 1.62E-Ol 
XE-133 Not Detected --------- 1.S7E-01 
Y-88 Not Detected --------- 3.40E-02 
ZN-65 Not Detected --------- 1.40E-Ol 
ZR-95 Not Detected --------- 7.34E-02 
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T***************************************************** ***************~*** 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [881 Labc=at0=YJ ~ 
.. 7-18-97 8:39:03 PM .. 
*****************************************************************-******* 

: Analyzed by: ~ .. -, j ,/s"/ Reviewed by:~J) --; i~1 !<!., : 
****************** *****~~**'~*~*************************T********YT** 
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Sample ID 033863-002 
Lab Sample ID 70124404 

Samole Description 
Samole Quantity 
Sample Date/Time 
Acauire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
686.000 

7-17-97 
7-18-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:35:00 PM 
6:50:55 PM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- - ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 
U-238 Not Detected ... ... ... ... ... ... ... ... ... 1.87E+00 
TH-234 6.58E-01 4_35E-01 6.44E-01 
R.r.-226 1.84E+00 5_92E-01 6.74E-01 
P3-2H 9.18E-01 4.S2E-01 6_02E-02 
3I-214 Not Detected --- ... ----. 6.65E~02 

TH-232 1.09E+00 S_29E-01 1. 86E- 01 
RA-228 1.07E+00 2_73E-01 1.87E-01 
AC-228 1.13E+00 2.6SE-01 1.21E-01 
TH-22S 8.79E-01 5.86E-01 S.88E-01 
RA-224 1. 01E+00 3.49E-01 8.31E-02 
P3-212 1. 07E+00 1. 75E-01 4.85E-02 
3I-212 9.62E-01 4.50E-01 4.26E-01 
TL-20a 1.00E+00 1.08E+00 '.56E-02 ~ 
U-235 - --- -- - --- -- 2.54E-01/1l.;r~~q / ;~i/~-; ... . _ .. - -= _. --- --TH-231 Not Detected ... ... ... ... ... ... ... ... ... 1.07E+01 ' I 
!?A-231 Not Detected --------- 1.7SE+00 TH-227 Not Detected ------ ... _- 4.54E-01 RA-223 Not Detected -- -------

7.82E-02 ,f. £t~ RN-219 2.;4: s: i. ::: -- S .19E- 01/z,;-1 ',;ji:c,~ ;, --P3-211 Not Detected - - ---- - -- 1. 15E+00 -,// ~ ~ '") TL-2D7 Not Detected - - ------- 1.94E+01 
A."1-241 Not Detected ------- - - 2_27E-01 PU-239 Not Detected - -------- 4_23E+02 NP-237 Not Detected - ------- - 3.44E-01 PA-233 Not Detected ---- ---- - 7.04E-02 T!i-229 Not Detected ----- ---- 2.42E-01 
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[summary Report) - Sample ID: : 70124404 

Nuclide 
Name 

Activity 
(pCi/gram) 

- 2-sigma 
Error 

MDA 
(pCi/gram) 
.. .. .. .. .. .. .. .. .. .. _ .. --_ .. -

AG-108m Not Detected --------- 5.39E-02 
AG-110m Not Detected --------- 7.08E-02 
BA-133 Not Detected --------- 6.91E-02 

~=i09 _____ N_o_t~~~~&~~~~~~"~*~r-----~7~~9~e~:~-~:~~--------~:6~~=~if'~J~~~t 'A / 
CD-115 Not Detected --------- 1.23E-01 ~/j >1 
CE-139 Not Detected --------- 3.20E-02 . 
CE-141 Not Detected --------- 5.62E-02 
CE-144 Not Detected --------- 2.31E-01 
CO-56 Not Detected --------- 4.68E-02 
CO-57 Not Detected --------- 2.90E-02 
CO-58 Not Detected --------- 4.46E-02 
CO-60 Not Detected --------- 5.20E-02 
CR.51 Not Detected --------- 3.01E-01 
CS-134 Not Detected --------- 5.72E-02 
CS-137 3.65E-01 7.32E-02 3.48E-02 
EU-152 Not Detected --------- 8.75E-02 
EU.154 Not Detected --------- 2.50E-01 
EU-155 Not Detected --------- 1.39E-Ol 
FE.59 Not Detected --------- 1.03E-Ol 
GD.153 Not Detected --------- 9.99E-02 
HG-203 Not Detected --------- 3.88E-02 
I-131 Not Detected --------- 3.96E-02 
IR-192 Not Detected --------- 3.47E-02 
K-40 2.34E+01 3.58E+00 3.61E~01 
MN-52 Not Detected --------- 5.41E-02 
MN-54 Not Detected --------- 2.55E-02 
MO-99 Not Detected .-------- 4.29E-Ol 
NA.22 Not Detected --------- 6.24E-02 
NA-24 Not Detected --------- 1.74E-01 
~3-95 Not Detected --------- 2.41E-01 
~u-147 Not Detected --------- 2.79E-Ol 
NI-S7 Not Detected --------- 1.20E-Ol 
?3.210 Not Detected --------- 9.58E+00 
RU-I03 Not Detected --------- 4.06E-02 
RU-I06 Not Detected --------- 3.95E-01 
S3-122 Not Detected --------- 7.29E-02 
S3-124 Not Detected --------- 4.05E-02 
S3.125 Not Detected --------- 1.14E-01 
SN·113 Not Detected --------- 4.77E-02 
SR-SS Not Detected --------- 4.87E-02 
TA-182 Not Detected --------- 2.24E-Ol 
TA-183 Not Detected --------- 2.28E-Ol 
TC-99m Not Detected --------- 8.58E-Ol '7 
TL.201 Not Detected --------- 1.73E-Ol _P~_r.:11 I~/"" 
XE-133 5. ::: s: : .::: :: 8. 74E- 02,v..;ro(~""r 7/17 I, 

Y-88 Not Detected --------- 3.58E-02 
ZN·65 Not Detected --------- 1.52E-Ol - -
ZR-95 Not Detected --------- 8.15E-02 
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.***.*****~*.********.***~*.**r**************************************~*~~ * Sandia National Laboratories ~ 
t Radiation Protection Sample Diagnostics Program {881 La~cratc=y) ~ 
* 7-18-97 10:30:26 PM * 

:*::;:::*::~*9*UUU**~*;;*~:**U**::::::::*::~*::;*:**;~~~:,*:******: 
*****+*********** *****~'*';*******************r*******************Y*y 
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Sample ID 033864-002 
Lab Sample ID 70124405 

Sample Descr~ption 
Sample Quanuty 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
758.000 

7-17-97 
7-18-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:38:00 PM 
8 :41:57 PM 

6003 seconds 

Comments: 
*****************************~************************ ******************* 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- ---------- --------- ... ----------
lJ-238 Not Detected -_ ..... _---- 1.81£+00 
T2-234 1. 59E+00 4.49E-01 5.47E-01 
RA-226 2.00E+00 6.93E-01 7.24E-01 
P3- 214 1.02E+OO 1. 82E-Ol 5. 94E:- 02 
51- 214 9.72E-01 1.95E-Ol 5.99E-02 

72-232 1.25:::+00 6.27E-01 1.84E-01 
RA-228 1.01E+00 3.54E-01 2.12E-01 
AC-228 1.11£ ... 00 3.00E-01 1.28E-01 
73-228 1.22£ ... 00 7.73E-01 5.89E-01 
RA-224 1.14£ ... 00 3.63E-01 1.00£-01 
P3-212 1.16E+00 2.18E-01 4.76E-02 
EI-212 Not Detected --------- 4.30E-01 
TL-208 1.11E+OO 2.24E-01 8.71E-02 

U-235 No~ Detected -------- .. 2.56E-01 
7'5-231 Not Detected --- ... _---- 1.07E+01 
PA-231 Not Detected -------- ... 1.74E+00 
T5-227 Not Detected --------- 4.49E-01 ;fa ,-;- -;;./~ RA-223 Not Detected --------- 1.B3E-01;v.;:r ~T ~'t.;(n RN-219 - --- -- 149::: -. - ~ --- -- -- 5.02E-01 ~ ·r 
PB-211 Not Detected ..... ------. 1. 14E+00 TL-207 Not Detected ----- .. -- ... 1.92E+01 
;'_"l- 2 41 Not Detected -------- .. 

2.25E-01 ~ ~ ?U-239 Not Detected --------- 4.30E ... 02 ~ l'iP-237 7.: i: -- - --- -- 2.69E-01Ai~~~~/~ /;?~ '7 -- _. --- --PA-233 Not Detected -- .... -- ... -- .. 7.10E-02 ':'H-229 Not Detected ----- .. -- ... 2.44E-01 

6-12 

----------------------



[summary Report) - Sample ID: : 70124405 

Nuclide 
Name 

AG-108m 
AG-llOm 
BA-l33 . 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-15S 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
I.Li-147 
NI-57 
PB-210 
RU-103 
RU-106 
S3-122 
S3-124 
S3-125 
SN-1l3 
SR- 85 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 
----------

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

3_S4E-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.S2E+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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1. OlE- 01 

3.BOE+00 

6-13 

MDA 
(pCi/gram) 
--------- -
S.6SE-02 
6.79E-02 
6.76E-02 
3.29E-01 
1.1BE+00 
1.23E-01 
3.21E-02 
5.79E-02 
2.30E-01 
4.97E-02 
2.91E-02 
4.27E-02 
S.40E-02 
2.89E-Ol 
S.SBE-02 
3.33E-02 
B.72E-02 
2.62E-Ol 
1. 39E- 01 
1. OSE- 01 
9.72E-02 
3.BSE-02 
4.00E-02 
3.30E-02 
2.62E-01 
4.96E-02 
4.49E-02 
4.3BE-Ol 
S.6BE-02 
1. B3E- 01 
2.42E-Ol 
2.74E-01 
1.23E-01 
9.37E+00 
3.BeE-02 
3.67E-Ol 
6.97E-02 
3.73E-02 
1. OBE- 01 
4.BSE-02 
4.63E-02 
2.1SE-Ol 
2.2BE-01 
1.0BE+OO 
1.74E-Ol 
1.76E-Ol 
3.09E-02 
1. 47E- 01 
7.B3E-02 



-

-

*TTT********************************************************************* 
* Sandia National Laboratories T 

* Radiation Protection Sample Diagnostics Prog~am [881 Labo~a~o~l T 

* 7-19-97 12:21:59 AM T 

:*:::;:::*:;~*~/5*H~~:*i;;*****::::::::*:;~·~~*~.*;;;i~*:*******: 
*****************~***************************~****~******************* 
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Sample ID 03386S-002 
Lab Sarnple ID 70124406 

Sarnole Description 
Sarnole Quantity 
Sarnole Date/Time 
Accruire Start Date/Time 
Detector Narne 
Elapsed Live/Real Time 

MARINELLI 
773.000 

7-17-97 
7-18-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
grarn 
1:4S:00 PM 

10:33:26 PM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/grarn) 

. ---- .. - ----- .. - ...... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
U-238 Not Detected .. .. .. .. .. .. .. .. .. 1.SSE+00 
1:-1-234 1.38E+00 4.04E-01 S.6SE-01 
RA-226 2.1SE+00 6.17E-01 6.31E-01 
P3-214 1.OlE+00 1.70E-01 S.74E-02 
3I-214 9.1SE-01 1.70E-01 S.SSE-02 

1:';-232 1.11E+00 S.31E-01 1.66E-01 
R.~-228 1. 21E+00 3.32E-01 2.0SE-01 
AC-228 1.10E+00 2.9SE-01 1.29E-01 
1:';-228 S.l1E-01 8.SSE-01 S.31E-01 
R.~-224 1. 2SE+OO 4.29E-01 6.24E-02 
P3-212 1.20E+00 1.92E-01 4.6SE-02 
3I-212 1. 28E+OO 6.21E-01 4.12E-01 
TL-20B 1.05E+00 2.06E-01 9.20E-02 

U-235 Not Detected .. .. .. .. .. .. .. .. .. 2.4SE-01 
1:';-231 Not Detected .. .. .. .. .. .. .. .. .. 1. 03E+01 
PA-231 Not Detected .. .. .. .. .. .. .. .. .. 1. 72E+OO 
1:';-227 Not Detected .. .. .. .. .. .. .. .. .. 4.46E-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. .. 1.77E-01 
RN-219 Not Detected .. .. .. .. .. .. .. .. .. S.OSE-01 
P3-211 Not Detected .. .. .. .. .. .. .. .. .. 1.12E+00 
TL-207 Not Detected .. .. .. .. .. .. .. .. .. 1. SOE+01 

lL'1- 241 Not Detected --------- 2.23E-01 PU-239 Not Detected .. .. .. .. .. .. .. .. .. 4.1SE+02 NP-237 Not Detected .. .. .. .. .. .. .. .. .. 3.40E-01 PA-233 Not Detected .. .. .. .. .. .. .. .. .. 6.82E-02 1:';-229 Not Detected .. .. .. .. .. .. .. .. .. 2.36E-01 
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[Summary Report] - Sample ID: : 70124406 

Nuclide 
Name 

Activity 
(pCi/gram) 
.. - .. -- .... _--

2-sigma 
Error .. .. .. .. .. .. .. .. .. .. 

MDA 
(pCi/gram) 
-- ....... - ... ---

AG-108m Not Detected --------- S.20E-02 
AG-1IOm Not Detected --------- S.44E-02 
BA-133 Not Detected --------- 6.76E-02 
BE-7 Not Detected --------- 3.31E-Ol -l ';{;:.:r::i!. 
CD _ 109-----:-:-:-. 5-5,:;.0=: .... , ;;.9€-C--.....:;:-;..,..o£::o£::-::HlG-::,..----- 7 . 93 E - 01 til:"" (; ~ 4 '" 

CD-llS Not Detected --------- 1.22E-Ol 
CE-139 Not Detected --------- 3.11E-02 
CE-141 Not Detected --------- S.64E-02 
CE-144 Not Detected --------- 2.27E-Ol 
CO-56 Not Detected --------- 4.S8E-02 
CO-57 Not Detected --------- 2.92E-02 
CO-58 Not Detected --------- 4.34E-02 
CO-60 Not Detected --------- 4.93E-02 
CR.Sl Not Detected --------- 2.83E-Ol 
CS-134 Not Detected --------- 5.52E-02 
CS.137 1.84E-Ol 3.13E-Ol 3.07E-02 
EU-1S2 Not Detected --------- S.71E-02 
EU-1S4 Not Detected --------- 2.41E-Ol 
EU-1SS Not Detected --------- 1.34E-Ol 
FE.59 Not Detected --------- 9.81E-02 
GD-1S3 Not Detected --------- 9.80E-02 
HG.203 Not Detected --------- 3.77E-02 
I-131 Not Detected --------- 3.87E-02 
:R.192 Not Detected --_ .... - .... - 3.27E-02 
K-40 2.63E+Ol 3.94E+00 2.SSE~Ol 
~-52 Not Detected --_ .. _ .. --- 4.60E-02 
~-54 Not Detected - .... ------ 4.64E-02 
MO.99 Not Detected --------- 4.575-01 
KA.22 Not Detected --------- 6.19E-02 
KA-24 Not Detected --------- 2.01E-Ol 
~~·9S Not Detected --------- 2.41E-01 
~~-147 Not Detected --------- 2.77E-Ol 
N:.S7 Not Detected --------- 1.26E-Ol 
~3.210 Not Detected --------- 9.42E+00 
RU.I03 Not Detected --------- 3.70E-02 
RU-106 Not Detected --------- 3.66E-Ol 
53.122 Not Detected --------- 7.10E-02 
53.124 Not Detected --------- 3.6SE-02 
53-12S Not Detected --------- 1.10E-Ol 
5N-113 Not Detected --------- 4.64E-02 
SR.SS Not Detected --------- 4.66E-02 
7A·1S2 Not Detected --------- 2.05E-01 
7A-163 Not Detected --------- 2.2SE-Ol 
TC·99m Not Detected --------- 1.26E+OO 
7L-201 Not Detected --------- 1.74E-Ol 
XE-133 Not Detected --------- 1.77E-Ol 
Y-S8 Not Detected --------- 3.60E-02 
ZN-6S Not Detected --------- 1.42E-Ol 
ZR-9S Not Detected --------- 7.41E-02 
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************************************************************************T 
* Sandia National Laboratories • 
* Radiation Protection Sample Diagnostics Program [881 Labo::.-atc::-yJ • 
* 7-19-97 2:13:00 AM • 
: .... * * * * * ........ * *9:* * ** * * * ** * * * *" */:* * * ** * *"" * * * * .. * * * * * * * * * * * * * * ........ """""""." .. .. : 
" Analyzed by: 'I 17 Reviewed by: "'X '>J -: I _ / I,; -, " 
***************** ******~~* *****************************(***********--
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Sample ID 033866-002 
Lab Sample ID 70124407 

Samole Description 
SamDle Quantity 
SamDle Date/Time 
Ac~uire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
787.000 

7-17-97 
7-19-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:51:00 PM 

12:24:59 AM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Na..'Tle (pCi/gram) Error (pCi/gram) 

.. _---- - - .. ------- --------- .. ----------
U-238 Not Detected - - .. - ----- 1.62E+00 
TH-234 Not Detected --------- 6.23E-01 
RA-226 1.34E+00 7.33E-01 5.80E-01 
P3-214 6.17E-01 1.32E-Ol 5.28E-02 
BI-214 6.09E-01 1.33E-Ol 5.87E~02 

TP.-232 7.28E-01 3.70E-01 1.70E-01 
RA-228 6.77E-01 3.03E-01 2.17E,01 
AC-228 7.75E-01 2.29E-Ol 1.15E-01 
TE-228 4.42E-01 4.19E-01 4.67E-01 
RJI.- 224 7.70E-01 3.13E-01 6.BE-02 
?E-212 7.04E-01 1. 21E- 01 4.34E-02 
EI - 212 1. 14E+00 6.82E-01 4.79E-01 
TL-208 6.84E-01 1. 59E- 01 7.95E-02 

U-235 Not Detected - ------- - 2.22E-01 
TE-231 Not Detected --- --- .. - - 9.18E+00 PA-231 Not Detected ---.. -- - - - 1.55E+00 TE-227 Not Detected --------- 3.60E-01 RA-223 Not Detected .. -- .. --.. -- 1.58E-01 RN-219 Not Detected ---- - .. .. -- 4.40E-01 PE-211 Not Detected ---.. -- .. - - 9.87E-01 TL-207 Not Detected --.. --- .. -- 1.80E+Ol 
JIM- 241 Not Detected - - - .. --.. - - 1.97E-Ol PU-239 Not Detected ------_ .. - 3.76E+02 NP-237 Not Detected --.. - - .. .. - . 2.94E-Ol PA-233 Not Detected -.. .. ---.. - .. 6.60E-02 TH-229 Not Detected --.. --- .. .. - 2.13E-Ol 

6-16 



[summary Report] - Sample ID: : 70124407 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma 
Error 

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

MDA 
(pCi/gram) 
--- ..... - ... ----_ ...... _--

AG-10Sm Not Detected --------- 4.SSE-02 
AG-110m Not Detected --------- 4.S6E-02 
BA-133 Not Detected --------- S.67E-02 
BE-7 l.S3E-Ol 1.64E-Ol 1.44E-Ol ,~);;ruJ;.J.. 
CD _ 109 __ ----:0;...,.,.:;:'99.::-00-:::---........ 4 ,...;. 55-!:!'E::--€'::-: ---- 6 . 6 7E - 01 ,v..-' , 
CD-11S Not Detected --------- 1.0SE-Ol 
CE-139 Not Detected --------- 2.S2E-02 
CE-141 Not Detected --------- 4_S7E-02 
CE-144 Not Detected --------- 2.09E-01 
CO-56 Not Detected --------- 4.19E-02 
CO-57 Not Detected --------- 2.70E-02 
CO-58 Not Detected --------- 3.SSE-02 
CO-60 Not Detected --------- S_37E-02 
CR-51 Not Detected --------- 2.60E-01 
CS-134 Not Detected --------- 4.S0E-02 
C5-137 Not Detected --------- 2.62E-02 
EU-152 Not Detected --------- S.12E-02 
Ew-154 Not Detected --------- 2_2SE-01 
EC-155 Not Detected --------- 1.21E-01 
=E-59 Not Detected --------- 1_06E-01 
G2-153 Not Detected --------- S_7SE-02 
~G-203 Not Detected --------- 3.36E-02 
I-131 Not Detected --------- 3.62E-02 
IR-192 Not Detected --------- 3.09E-02 
K-40 3.31E+Ol 4.S6E+OO 2.6SE~01 
MN-52 Not Detected --------- 4.41E-02 
~~-54 Not Detected --------- 4.30E-02 
MO-59 Not Detected --------- 4.34E-Ol 
KA-22 Not Detected --------- 6_27E-02 
KA-24 Not Detected --------- 2.21E-Ol 
N~-95 Not Detected --------- 2.00E-Ol 
~~-147 Not Detected --------- 2.SSE-Ol 
KI-57 Not Detected --------- 1.2SE-Ol 
=:-210 Not Detected --------- S.OSE+OO 
RC-103 Not Detected --------- 3.49E-02 
~C.106 Not Detected --------- 3.47E-Ol 
5:.122 Not Detected --------- 6.46E-02 
5:-124 Not Detected --------- 3.46E-02 
5:-125 Not Detected --------- 9.S7E-02 
5N-113 Not Detected --------- 4.30E-02 
5R-S5 Not Detected --------- 4.20E-02 
"A-182 Not Detected --------- 1.99E-Ol 
7A-1S3 Not Detected --------- 2.04E-Ol 

Not Detected --------- 1.42E+OO ':'2-99rn 
"L-201 
E-133 
Y-8a 
2:;-65 
Z?~- 9 5 

Not Detected --------- 1.SSE-Ol 
Not Detected --------- 1.62E-Ol 
Not Detected --------- 3.16E-02 
Not Detected --------- 1.3SE-Ol 
Not Detected --------- 7.49E-02 
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***********************************************************yy***********y 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [881 Laborato=yJ ~ 
* 7-19-97 4:04:22 AM ~ 
*******************************************************************'*'*'*'*** 

* ~ 0.J. .. /.{ .' -- . - * Analyzed by: . /7 f7 Reviewed by:~.:/ '7/;", I " I ~ 
... *** ***** ** * ****'*' .* * * * 2 * *" * ** * * ... * * * * *,,*** * * jt * ** * * * ** * * '*' ... -t * ... '*' * '*' '*' '*' '*' '*' '*' '*' 
Customer : S.YOUNG/MAC (6682/SMO) 
Customer Sample ID 033867-002 
Lab Sample ID 70124408 

Sample Descr~ption 
Samole Quant~ty 
Samole Date/Time 
ACaUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
852.000 

7-17-97 
7-19-97 

LAB 0 1 
6000 / 

SOLID SA."'1PLE 
gram 
2:07:00 PM 
2:15:50 AM 

6003 seconds 

Comments: 
,*,,*,,*,,*,*,*,*,*,,*,,*,***,*,*********************************************************** 

Nuclide 
Name 

u- 238 
T:{-234 
RA-22o 
P3-214 
31 - 214 

TH·232 
RA-228 

- AC-228 
T:-1-228 
RA-224 
P3-212 
31 - 212 
TL-208 

Activity 
(pCi/gram) 

Not Detected 
1.47E+00 
2.39E+00 
9.72E-01 
8.87E-01 

1.07E+00 
1.02E+00 
9.94E-01 
1.19E+00 
1.15E+00 
1.01E+00 
1.18E+00 
9.19E-01 

2-sigma 
Error 

4.56E-01 
6.35E-01 
1.66E-01 
1. 77E- 01 

5.15E-01 
2.56E-01 
2.70E-01 
7.10E-01 
2.93E-01 
1.67E-01 
4.53E-01 
5.11E-01 

MDA 
(pCi/gram) 

1. 68E+00 
5.12E-01 
6.07E-01 
5.18E-02 
5.30E-02 

1.74E-01 
1.77E-01 
1.17£-01 
5.21£-01 
8.48E-02 
4.32E-02 
3.86E-01 
7.42E-02 

U-235 Not Detected --------- 2.32E-01 
7~-231 Not Detected --------- 9.76E+00 
PA-231 Not Detected --------- 1.53E+00 
73-227 Not Detected --------- 3.99E-01 ? 
~: ~i ~ ___ N_o_t-=~..,.~-=~~~;:.~~ __ ~~:-:~:--__ --=:"""-.;.= ;;=.:=--...,:"":=--___ ~ : ~ ~~ = g i fo',.-T h t:?'k.:f 7 ? ,/n 
P3-211 Not Detected --------- 1.01E+00 ~ 
TL-207 Not Detected --------- 1.72E+01 

A."l-241 
?U-239 
NP- 2 3 7 
PA-233 
TH-229 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

--------_._--._----- ... 
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(Summary Report] - Sample ID: : 70124408 

Nuclide 
Name 

.. ------

Activity 
(pCi/gram) 

2-sigma 
Error 

MDA 
(pCi/gram) 
.. - .. .. -.. .. .. --

AG-108m Not Detected --------- 4.98E-02 
AG-110m Not Detected --------- S.29E-02 
BA-133 Not Detected --------- 6.37E-02 
BE-7 1.03E-01 1.22E-01 1.88E-01 . t _____ /J c--J 
CD _ 109 -----':::..,.... :&;:",:s-.-;G~:;--~: .... ",,:;;:;;.;-~e~:=-----7 . 8 4 E - 0 1/~·?:t d C/.A~ .--:r- I 

CD-llS Not Detected --------- 1.18E-01 .;::77/lih) 
CE-139 Not Detected --------- 2.90E-02 
CE-141 Not Detected --------- S.14E-02 
CE-144 Not Detected --------- 2.13E-01 
CO-56 Not Detected --------- 4.08E-02 
CO-57 Not Detected --------- 2.77E-02 
CO-58 Not Detected --------- 3.80E-02 
CO-60 Not Detected --------- 4.88E-02 
CR-S1 Not Detected --------- 2.62E-01 
C5-134 Not Detected --------- S.03E-02 
C5-137 2.08E-01 4.25E-02 2.9SE-02 
EU-1S2 Not Detected --------- 8.33E-02 
EU-1S4 Not Detected --------- 2.30E-01 
EU-155 Not Detected --------- 1.26E-01 
FE-59 Not Detected --------- 9.19E-02 
GD-153 Not Detected --------- 8.99E-02 
HG-203 Not Detected --------- 3.53E-02 
1-131 Not Detected --------- 3.80E-02 
1R-192 Not Detected --------- 3.07E-02 
K-40 2.38E+01 3.53E+00 2.56E~01 
MN-52 Not Detected --------- 4.61E-02 
MN-54 Not Detected --------- 2.16£-02 
MO-99 Not Detected --------- 4.23E-01 
NA-22 Not Detected --------- 5.14£-02 
NA-24 Not Detected --------- 2.15E-01 
~~-95 Not Detected --------- 2.18£-01 
~u-147 Not Detected --------- 2.S5E-01 
NI-57 Not Detected --------- 1.24E-01 
P3-210 Not Detected --------- 8.47E+00 
RU-103 Not Detected --------- 3.45E-02 
RU-106 Not Detected --------- 3.39E-01 
53-122 Not Detected --------- 6.81E-02 
53-124 Not Detected --------- 3.S3E-02 
53-125 Not Detected --------- 9.57E-02 
SN-113 Not Detected --------- 4.27E-02 
SR-85 Not Detected --------- 4.26E-02 
TA-182 Not Detected --------- 1.95E-01 
TA-183 Not Detected --------- 2.11E-01 
TC-99m Not Detected --------- 1.74E+00 
TL-201 Not Detected --------- 1.67E-01 
XE-133 Not Detected --------- 1.73E-01 
Y-88 Not Detected --------- 3.47E-02 
ZN-65 Not Detected --------- 1.30E-01 
ZR-95 Not Detected --------- 6.96E-02 
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-

-

-

***********~*****************************************~ T*******'.********* 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [551 Labo=a:o=yl ~ 
* 7-19-97 5:55:48 AM ~ 

: * * * * * * *.* * * * * *:;2:* .... *" .. " ...... ~* * .. "/" * * * .... * * * " .. " .. * * .. * ...... * .. ~ .. * .. ~ ; * * * ~ ........ ~ ~ ............ : 
.. Analyzed by: '/ '17 $., Reviewed by: ~_, : nil ,- ~: .. 
* **'*'**~********* ....... **4-, +***+ ... ******* ... **'*'*** •• *'ft ***-r+y**+*'" ....... 't '" '* * * ...... T '*' 'II' 'I: 

Customer : S.YOUNG/MAC (6682/SMO) 
Customer Samole ID 033868-002 
Lab Sample ID 70124409 

Samole Description 
Sample Quantity 
Samole Date/Time 
AcqUire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI 
771.000 

7-17-97 
7-19-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
2:08:00 PM 
4:07:19 AM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

-.----. --------- - -- - ------- --------- -
U·238 Not Detected ---- - ---- 1.89E+00 
TH-234 1.54E+00 5.10E-01 5.46E-01 
RA-226 2.49E+00 8.14E-01 7.86E-Ol 
PB-214 1.06E+00 2.34E-01 5.82E-02 
BI-214 1.01E+00 3.34E-01 5.99E-02 

TH-232 1.30E+00 6.08E-01 1. 92E- 01 
RA·228 1.38E+00 3.41E-01 2.28E-Ol 
AC-228 1.29E+00 1.06E+00 1. 16B- 01 
TH-228 1. 11E+OO 4.73E-01 5.51B-Ol 
RA-224 1.32E+00 4.16E-01 7.43E-02 
PB-212 1. 31E+OO 2.25E-01 5.38E-02 
BI-212 1.26E+00 5.05E-01 4.21E-0"-
TL·208 1. 15E+00 2.63E-01 8.90E-02 -1 " ?; --- "j . 
U·235 ~ -~- ~~ . 

~-- ~ - 2.59E-0~;v.7 ~J. 7ft'/P .., . --- -- _. --- --TH·231 Not Detected - - ------- 1.08E+0.:. 
PA·231 Not Detected -- -- ----- 1.70E+00 
TH·227 Not Detected -- ------- 4. 66E-0:;,. 

??~~h; RA-223 Not Detected ----- -- -- 1.89E-01 )f~ RN·219 ~ -~- s: i.::: ~- 5. 07E- 01lj..,;.7"" , . _ . --- c _ 

PB-211 Not Detected -------- - 1.12E+00 
TL-207 Not Detected --------- 1. 88E+01 

AM-241 Not Detected ---- - ---- 2.32E-01 PU-239 Not Detected ----- ---- 4.37E+02 NP-237 Not Detected --------. 3.58E-01 PA-233 Not Detected -. . . . . --- 7.10E-02 TH-229 Not Detected -.---._-- 2.42E-01 
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[summary Report) - Sample ID: : 70124409 

Nuclide 
Name 

Activity 
(pCi/gram) 

2-sigma. 
Error 

-- --------

MDA 
(pCi/gram) 
----------

AG-108m Not Detected --------- 5.78E-02 
AG-llOm Not Detected --------- 6.20E-02 
BA-133 Not Detected --------- 7.ilE-02 ,~ 
BE-7 Not Detected --------- 3.40E-Ol -~Q /-/ ; .. -
CD _ 109 ____ ...;:~. es.;::iE ....... J 8..,03-----,6...,.. :;,..,6&;E"...,e""::-----8S . 3 5 E - 01 fV ._-1 ~. 17 "7(" , I 

CD-1l5 Not Detected --------- 1.41E-01 
CE-139 Not Detected --------- 1.46E-02 
CE-141 Not Detected --------- 5.77E-02 
CE-144 Not Detected --------- 2.35E-Ol 
CO-56 Not Detected --------- 4.67E-02 
CO-57. Not Detected --------- 3.02E-02 
CO-58 Not Detected --------- 4.35E-02 
CO-60 Not Detected --------- 5.13E-02 
CR-51 Not Detected --------- 2.89E-01 
CS.134 Not Detected --------- 5.61E-02 
CS'137 2.7SE-Ol 6.01E-02 3.37E-02 
EU.152 Not Detected --------- 9.04E-02 
EU.154 Not Detected --------. 2.66E-Ol 
EU.155 Not Detected ---.----- 1.43E-01 
FE.59 Not Detected ---.---.. 1.02E-Ol 
GD.153 Not Detected -- ... ---- 9.92E-02 
HG.203 Not Detected .- .. ,-... 3.84E-02 
1.131 Not Detected - .. -..... 4.15E-02 
1R.192 Not Detected -- ..... -- 3.27E-02 
K.40 2.79E+01 4.16E+00 3.22E-Ol 
MN.52 Not Detected - .... --.- 5.1SE-02 
MN.54 Not Detected --------. 2.47E-02 
MO.99 Not Detected - ... ----- 4.S6E~01 
NA.22 Not Detected ---.,---. 6.17E-02 
NA.24 Not Detected ----.---- 2.72E-Ol 
~~.95 Not Detected -"---'" 2.58E-Ol 
NJ'147 Not Detected --- .. ---- 2.94E-01 
N1.57 Not Detected -.------- 1.31E-Ol 
?3.210 Not Detected ---- .. --- 9.66E+00 
RU-103 Not Detected --.-----. 3.95E-02 
RU-105 Not Detected .. - ..... - 3.70E-Ol 
S3-122 Not Detected .-------- 7.76E·02 
S3-124 Not Detected - .... -... 3.89E-02 
S3-125 Not Detected .--."--- 1.14E·Ol 
SN-113 Not Detected .--- .. -.- 4.77E·02 
SR'SS Not Detected '--"-'" 4.75E-02 
TA-182 Not Detected .--- .. --- 2.23E·Ol 
TA-1S3 Not Detected -- .. --... 2.44E-Ol 
TC-99m Not Detected - .... -.-- 2.38E+00 
TL-201 Not Detected -- .. -.... 1.91E-Ol 
XE·133 Not Detected -.-.---.- 1.97E-Ol 
Y-88 Not Detected '--"--" 3.48E-02 
ZN-65 Not Detected - .... - .. - 1.54E·Ol 
ZR-95 Not Detected .--.,-.-. 7.S9E-02 
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**TT***************************-****.*************++** *****************~~ 
.. Sandia National Laboratories y 

.. Radiation Protection Sample Diagnostics Program [881 Labo=ato~J y 

.. 7-19-97 7:41:46 AM y 

********************TT************************T******* **************~**~T .. '7!- \1' y .. Analyzed by' '7 (7 ,~., " Reviewed by:,-~ 7/-" I,. '~ y 

................................ .. ........ ~ .. ~ .............................................. ~ .............................. ** .. 
Customer : S.YOUNG/MAC (6682/SMO), 
Customer Sampl ID : 033869-002 
Lab Sample ID 70124410 

Samo1e Description 
Samole Quantity 
Samo1e Date/Time 
Accruire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
675.000 

7-17-97 
7-19-97 

LAB01 
6000 / 

SOLID SAMPLE 
gram 
1:48:00 PM 
5:59:05 AM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram) Error (pCi/gram) 

------- --- ------- ---- ------ ---- ------
U-238 Not Detected ---- ----- 1.92E+00 
TH-234 1.41E+00 4.54E-01 5.72E-01 
RA-226 2.02E+00 7.29E-01 6.23E-01 
P5-214 9.86E-01 2.41E-01 6.31E-02 
BI-214 8.72E-01 1.86E-01 6.29E-02 

TH-232 1. 07E+00 5.HE-01 1. 97E- 01 
RA-228 1.04E+00 2.8SE-01 2.HE-01 
AC-228 1.16E+00 3.04E-01 1.22E-01 
TH-228 Not Detected ---- ----- 4.94E-01 
RA-224 1.lSE+00 4.3SE-01 7.1SE-02 
P3-212 1.13E+00 1. 83E- 01 S.28E-02 
31-212 1.2SE+00 7.24E-01 4.SIE-01 
TL-20a 1. 06E+00 2.31E-01 9.31E-02 

U-235 Not Detected -- - - ---- - 2.S6E-01 
T:':-~'::t' Not Detected -- - - ----- 1.09E+01 .. ---
PA-231 Not Detected -- ------- 1.8SE+00 
TH-227 Not Detected ---- ----- 4.63E-01 
RA-223 Not Detected --------- 1.94E-01 
RN-219 Not Detected --------- S.34E-01 
P3-211 Not Detected --------- 1.20E+00 
TL-207 Not Detected --------- 1.89E+01 

A!>l-241 Not Detected - ----- --- 2.40E-01 PU-233 Not Detected --------- 4.46E+02 N?-237 Not Detected --------- 3.66E-01 PA-233 Not Detected - -------- 7.42E-02 TH-229 Not Detected ------ - -- 2.S0E-01 
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[summary Report) - Sample ID: 

Nuclide 
N~e 

Activity 
(pCi/gr~) 
----------

2-sigma 
Error 

70124410 

~A 
(pCi/gr~) 
-----------------

AG-10Sm Not Detected --------- 5.96E-02 
AG-110m Not Detected --------- 7.~5E-02 
BA-133 Not Detected --------- 7.4SE-02 
BE-7 Not Detected --------- 2.36E-01 - ( r.-~' CD_109--------=:~.~::~:~18~e~--~:~.~ler.:~:~:---------9.12E-01jV.~~~~ 
~=i~~ ~~~ g~~~~~~~ ========= ~:j!~=g~ 7f>/r7 
CE-141 Not Detected --------- 5.S1E-02 
CE-144 Not Detected --------- 2.35E-01 
CO-56 Not Detected --------- 4.7SE-02 
CO-57 Not Detected --------- 3.01E-02 
CO-58 Not Detected --------- 4.51E-02 
CO-60 Not Detected --------- 5.39E-02 
CR-51 Not Detected --------- 3.15E-01 
CS-134 Not Detected --------- 5.5SE-02 
CS-137 5.12E-01 1.04E-01 3.2SE-02 
EU-152 Not Detected --------- 9.07E-02 
EU-154 Not Detected --------- 2.75E-01 
EU-155 Not Detected --------- 1.40E-01 
FE-59 Not Detected --------- 1.09E-01 
GD-153 Not Detected --------- 1.03E-01 
HG-203 Not Detected --------- 4.13E-02 
1-131 Not Detected --------- 4.39E-02 
IR-192 Not Detected --------- 3.59E-02 
K-40 2.51E+01 3.S3E+OO 3.S3E-01 

~:~~ Not ~~~~~t~g -:~:=:-:: ~:~~~=g~~~~~~ 
MO-99 Not Detected --------- 5.13E~01 9- / 
NA-22 Not Detected --------- 5.84E-02 7/t r $, 
NA-24 Not Detected --------- 2.80E-01 
NB-95 Not Detected --------- 2.61E-01 
~~-147 Not Detected --------- 3.10E-01 
N1-57 Not Detected --------- 1.51E-01 
?3-210 Not Detected --------- 1.OOE+01 
RU-103 Not Detected --------- 4.0SE-02 
RU-106 Not Detected --------- 3.7SE-01 
53-122 Not Detected --------- S.10E-02 
S3-124 Not Detected --------- 4.11E-02 
53-125 Not Detected --------- 1.17E-01 
SN-113 Not Detected --------- 5.25E-02 
SR-85 Not Detected --------- 4.94E-02 
TA-182 Not Detected --------- 2.19E-01 
TA.183 Not Detected ----.--.. 2.56E-01 
TC-99m Not Detected .... - ... - 3.17E+OO 
TL-201 Not Detected -------.- 2.00E-01 
XE.133 Not Detected -- .... -.. 2.03E-01 
Y-88 Not Detected ---- .. --- 3.29E-02 
ZN-65 Not Detected .-------. 1.49E-01 
ZR-95 Not Detected - ... --.-- 8.02E·02 
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-.*********************************************************************** 
+ Sandia National Laboratories • 
+ Radiation Protection Sample Diagnostics Program [S81 Laboratory) • 
+ 7-19-97 8:52:14 AM • 

~ :'::;:::' ~;::;?' ;'1;1;;'" ..... ::::::::. ~;:::,:~.;;.: i: ~~;;~"""': 
**************** ****-('***********************~***************.******** 
Customer . : S.YOUNG/MAC (6682/SMO) 

-

. Customer Sample ID LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 70124411 

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

MIXED GAMMA STANDk~ CG134 
1:000 Each -

11-01-90 12:00:00 PM 
7-19-97 8:39:08 AM 

LAB 0 1 
600 / 605 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/Each) Error (pCi/Each) 

--.-.-- --- ------- ---------- --------- -
U-238 Not Detected - ------ -- 8.83E+03 
TH-234 Not Detected --------- 3.4SE+03 
RA-226 Not Detected -------- - S.86E+03 
PB-214 Not Detected ----- -- -- 7.88E+02 
BI-214 Not Detected --------- 7.14E+02 

TH-232 Not Detected --------- 2.32E+03 
RA-228 Not Detected --------- 3.39E+03 
AC-228 Not Detected -------- - 2.011>+03 
TH-228 Not Detected --------- 8.38E+04 
RA-224 Not Detected ----- ---- 2.S7E+03 
PB-212 Not Detected --- --- -- - 6.13E+03 
BI-212 Not Detected - ---- - -- - 6.32E+04 
TL-208 Not Detected - - ------- 1.24E+04 

U-235 Not Detected --------- 1. 60E+03 TH-231 Not Detected ---- ----- S.69E+04 PA-231 Not Detected ----- ---- 1.S4E+04 TH-227 Not Detected ------ --- 2.64E+03 RA-223 Not Detected ---... ... ... ... ... ... 1.00E+26 RN-219 Not Detected ... ... --- ... - - ... 6.69E+03 PB-211 Not Detected - ... -- ... ... ... ... ... 1.SlE+04 TL-207 Not Detected ... ... - ... ... ... -- ... 2.73E+OS 
AM-241 8.38E .. 04 1.41E+04 1.4SE+03 PU-239 Not Detected -- ... ---- ... - 2.S6E+06 NP-237 Not Detected ------ ... -- 1.78E+03 PA-233 Not Detected ... - ... -... ... ... ... ... 6.S1E+02 TH-229 Not Detected ... ... ... ... ... ... ... -- 1.39E+03 
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[Summary Report] - Sample ID: : 70124411 

Nuclide 
Name 

AG-108m 
AG-l.lOm 
BA-133 
BE-7 
CD-109 
CD-l.lS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
C5-134 
C5-l37 
EU-1S2 
EU-1S4 
EU-1SS 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
N3-9S 
ND-147 
NI-S7 
P3-2l0 
RU-103 
RU-106 
53-122 
53-124 
53-125 
5N-l.l3 
5R-8S 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-88 
ZN-65 
ZR-9S 

,-----" .. --~.---

Activity 
(pCi/Each) 

Not Detected 
Not'Detected 
Not Detected 
Not Detected 

3_49E+OS 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7 _82E+04 
Not Detected 
Not Detected 

6_94E+04 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

-_ .. -------
..... -_ ... __ ..... 
---------
---------
......... -----

2_27E+OS 

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

L09E+04 

9_30E+03 

- ...... _----" 
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MDA 
(pCi/Each) 
..... --------
4_l0E+02 
1.67E+06 
7.S2E+02 
2.81E+17 
L63E+OS 
1.OOE+26 
4.88E+07 
LOOE+26 
S.71E+05 
1.74E+12 
9.48E+04 
1.l.lE+13 
4.07E+02 
LOOE+26 
3.l6E+03 
3.l9E+02 
7.74E+02 
3.l4E+03 
2.l6E+03 
4.06E+19 
6.36E+OS 
2.1SE+18 
1.OOE+26 
3.02E+12 
2.03E+03 
LOOE+26 
1.04E+OS 
LOOE+26 
1.63E+03 
LOOE+26 
1. OOE+26 
1.OOE+26 
1. OOE+26 
6.69E+04 
2.60E+2l 
3.48E+OS 
1.00E+26 
6.l7E+14 
7.l7E+03 
1.31E+09 
1.04E+14 
4.01E+09 
1.OOE+26 
LOOE+26 
1.00E+26 
LOOE+26 
1.S2E+09 
1_21E+06 
2.36E+14 



-

-

***T*TT*TT**********************************************7*********7****7*7 
* Sandia National Laboratories .. 
* Radiation Protection Sample Diagnostics Program .. 
* Quality Assurance Report .. 
****************************************************** *******************~ 

Report Date 
QA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

7-19-97 8:52:58 AM 
C:\GENIEPC\CAMFILES\LCSl.QAF 
FCD 
70124411 

1. 00 
11-01-90 

7-19-97 
600 
605 

Mean 

Each 
12:00:00 PM 

8:39:08 AM 
seconds 
seconds 

IS Error New Value < LU : SD : UD : BS ) 

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

A.1'.!-241 Activity S.746E-02 2.712E-03 

CS-137 Activity 6.887E-02 1.661E-03 

CO-60 Activity 7.589E-02 2.987E-03 

Flags Key: LU = Boundary Test 
SD = Sample Driven N-Sigma 
liD = User Driven N-Sigma 
ES = Measurement Bias Test 

Revi, .. d by, 9., It ' I" 

6-26 

Test 
Test 

8.380E-02 < G0 : > 
of 

6.936E-02 < ;;?'/tc/p > 

7.755E-02 < 
'f/ 7~' 

> 

(Ab - Above , Be = Below ) 
(In = Investigate, Ac = Action) 
(In. Investigate, Ac • Action) 
(In = Investigate, Ac = Action) 



-

Section 6.2 
Gross Alpha and Gross Beta Activity Results 

-

-
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******************* •• ***.****.**************************************** 
Sandia Radiation Protection Sample Diagnostics Program 
Monday August 11, 1997 (7:18:01 AM) 
******~**~**********************************.************************* 

- LSC Analysis Program - Version: 1.5.010 

-

-

Batch Number 70124401 
: 11 Count Protocol 

client : E.R SITE 59 
: 881-2 

(S.YOUNG 6682) 70124401 
Laboratory ID 
Count Date 
Protocol Name 
Region of Interest 
count Time 
Background cpm 
Background tSIE 
Background Eff 
Sample Aliquot 

: 10-Aug-97 
H3AB -- SOLID 

: 20 - 600 
: 60 minutes 

3.95 +/- .51 
206 

: 1. 0338 
0.1 gram(s) 

Alpha MDA = 5.41E+00 pci/gram 
Alpha CL = 2.60E+00 pCi/gram 

: 8.9t 

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

Alpha Sys. Error 
Alpha Efficiency : 1.039 - exp(-0.009895*tSIE-l.178) 

Flag Description: 

>CL Result > 2-siqma Error and Result > Criti"cal Level. 
<CL Result < 2-siqma Error and Result < Critical Level. 
@CL Result < 2-siqma Error and Result > Critical Level. 
@CL Result > 2-siqma Error and Result < critical Level. 
ERR Efficiency <= o. 

RPSD Client Alpha Activity 
ID ID volume cpm Error tSIE Eff pCi/gram 2s Error 

---------- -------- --------- --------- ----- ---------- --------
001 33858-1 1.00E-Ol 4.12E+00 5.24E-Ol 237 1.037 7.25E-Ol 4.57E+00 
002 33861-2 1.00E-01 4.28E+00 5.34E-Ol 227 1.036 1. 45E+00 4.68E+00 
003 33862-2 1.00E-01 4.38E+00 5. 41E-Ol 237 1.037 1. 88E+00 4.74E+00 
004 33863-2 1.00E-01 4.52E+00 5.49E-Ol 231 1.037 2.46E+00 4.83E+00 
005 33865-2 1.00E-Ol 5.02E+00 5.78E-Ol 220 1.036 4.64E+00 5.16E+00 
006 33866-2 1.00E-Ol 5.08E+00 5.82E-Ol 239 1.037 4.92E+00 5.20E+00 
007 33867-2 1.00E-Ol 4.75E+00 5.63E-Ol 241 1.037 3.47E+00 4.98E+00 
008 33868-2 1.00E-01 4.90E+00 5.72E-Ol 211 1.035 4.14E+00 5.09E+00 
009 33869-2 1.00E-01 4.72E+00 5.61E-Ol 246 1.037 3.33E+00 4.96E+00 

6-28 

Flag 

<CL 
<CL 
<CL 
<CL 
@CL 
@CL 
@CL 
@CL 
@CL 



, 

********************************************************************** 
sandia Radiation Protection Sample Diagnostics Program 
Monday, August 11, 1997 (7:18:02 AM) 
********-************************************************************* 
LSC Analysis Program - Version: 1.5.010 

Batch Number 70124401 
11 Count Protocol 

Client 
Laboratory ID 
Count Date 
Protocol Name 
Region of Interest 
Count Time 
Background cpm 
Background tSIE 
Background Eff 
Sample Aliquot 

: E.R SITE 59 (S.YOUNG 6682) 
881-2 
10-Aug-97 

: H3AB -- SOLID 
: 12 - 2000 

60 minutes 
40.9 +/- 1.65 
206 
.8322 

: 0.1 gram(s) 

Beta MDA = 2.11E+Ol pCi/gram 
Beta CL = 1.04E+Ol pCi/gram 

: 6.3% Beta sys. Error 
Beta Efficiency : 0.841 - exp(-0.01319*tSIE-l.104) 

Flag Description: 

>CL Result > 2-sigma Error and Result > critical 
<CL Result < 2-sigma Error and Result < critical 
@CL Result < 2-sigma Error and Result > Critical 
@CL Result > 2-sigma Error and Result < critical 
ERR Efficiency <= o. 

RPSD Client 
ID ID volume cpm Error tSIE Eff 

---------- -------- --------- --------- -----
001 33858-1 LOOE-Ol 3.99E+Ol" 1. 63E+00 237 0.837 
002 33861-2 1.00E-Ol 4.47E+Ol 1.72E+00 227 0.836 
003 33862-2 1. OOE-Ol 3.83E+Ol 1.60E+00 237 0.837 
004 33863-2 LOOE-Ol 4.04E+Ol 1.64E+00 231 0.836 
005 33865-2 LOOE-Ol 4.16E+Ol 1.66E+00 220 0.835 
006 33866-2 1. OOE-Ol" 3.90E+Ol 1.61E+00 239 0.837 
007 33867-2 1.00E-Ol 3.96E+Ol 1. 62E+00 241 0.837 
008 33868-2 1.00E-Ol 4.03E+Ol 1. 64E+00 211 0.833 
009 33869-2 1.00E-Ol 3.96E+Ol 1.62E+00 246 0.838 

6-29 

70124401 

Level. 
Level. 
Level. 
Level. 

Beta Activity 
pCi/gram 2s Error 

---------- --------
-5.38E+00 1.80E+Ol 

2.02E+Ol 1. 95E+Ol 
-1.37E+Ol 1. 84E+Ol 
-2.53E+00 1.79E+Ol 

3.67E+00 1.81E+Ol 
-1.03E+Ol 1.82E+Ol 
-7.15E+00 1.81E+Ol 
-3.14E+00 1.80E+Ol 
-7.15E+00 L81E+Ol 

Flag 

<CL 
>CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
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