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August 24, 2010

Thomas McLaughlin, PhD
U. S. Nuclear Regulatory Commission
11545 Rockville Pike
Mail Stop: T-7E18
Rockville, Maryland 20852

ORISE CONTRACT NO. DE-AC057060R23100
SUBJECT: ANALYTICAL RESULTS FOR SIXTEEN WATER SAMPLES ASSOCIATED WITH

AMERICAN NUCLEAR CORPORATION - GAS HILLS SITE, LANDERS, WYOMING
(INSPECTION REPORT #40-4492/2009001) [RFTA NO. 09-010]
DCN: 1794-LR-02-0

Dear Dr. McLaughlin:

The Oak Ridge Institute for Science and Education (ORISE) received sixteen water samples from Mark Moxley of the
Wyoming Department of the Environment. The water samples were collected at the American Nuclear Corporation Gas
Hills site in Landers, Wyoming. ORISE received the samples on May 25, 2010. The analytical request included uranium (U)
alpha isotopic, radium-226 (Ra-226), and radium-228 (Ra-228). The sample identifications are presented in Table 1. The
uranium data are presented in Table 2, the Ra-226 results are presented in Table 3, and the Ra-228 results are presented in
Table 4. The pertinent procedure references are in the data tables.

ORISE's Quality Control (QC) requirements were met for these analyses. The QC files are available for your review upon
request. The report was delayed with your concurrence as these samples were given a low analysis priority. The deviations
to the Ra-228 procedure are documented in the task folder and are available for your review upon request.

My contact information is listed below. You may also contact Wade Ivey at 865.576.9184 with any questions or comments.

Sincerely,

Dale Condra, Manager
Laboratory
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ORISE TABLE 1

SAMPLE IDENTIFICATIONS
AND COLLECTION DATA

NUCLEAR CORPORATION - GAS HILLS SITE
LANDERS, WYOMING

AMERICAN

ORISE NRC HQ Collection Collection
Sample ID Sample ID Date Time•

1794W0017 MW-16 5/17/10 10:00 AM
1794W0018 MW-15 5/17/10 11:00 AM
1794W0019 Willow Spring North 5/17/10 10:30 AM
1794W0020 Willow Spring 5/17/10 11:15 AM
1794W0021 MW-17 5/17/10 12:00 PM

1794W0022 MW-6 5/17/10 1:00 PM
1794W0023 MW-9 5/17/10 1:15 PM
1794W0024 MW-7 5/17/10 1:45 PM

1794W0025 MW-14A 5/18/10 9:30 AM
1794W0026 MW-10 5/18/10 9:45 AM
1794W0027 MW-11 5/18/10 11:00 AM
1794W0028 MW-13 5/18/10 12:00 PM
1794W0029 MW-12 5/18/10 1:15 PM
.1794W0030 MW-2 5/18/10 2:15 PM

1794W0031 R-4 5/18/10 2:00 PM

1794W0032 MW-3 5/18/10 3:00 PM

ANC GAS HILS SITE 1794-1,R-02-0



ORISE TABLE 2

CONCENTRATIONS OF URANIUM
IN WATER SAMPLES

BY ALPHA SPECTROSCOPY APll, REVISION 5; CP2, REVISION 15
AMERICAN NUCLEAR CORPORATION - GAS HILLS SITE

LANDERS, WYOMING

ORISE NRC HQ Radionuclide Concentrations, TPUs, and MDCs (pCi/L)

Sample ID Sample ID U-234 U-235 U-238 Total Ua Total U in mg/L

1794W0017 MW-16 102 ± 15 , 1c 3.4 ± 1.5 , 0.5 101 ± 14 , 1 206 + 21 0.30 + 0.03

1794W0018 MW-15 106 ± 15 , 1 4.4 + 1.8 , 1.0 94 ± 14 . , 1 204 + 21 0.28 ± 0.03

1794W0019 Willow Spring North 128 ± 18 , 1 6.0 ± 2.2 , 0.6 108 ± 16 , 1 242 _+ 25 0.32 ± 0.03

1794W0020 Willow Spring 133 ± 19 , 0 d 5.4 ± 2.1 , 0.5 113 ± 16 , 0 251 ± 25 0.34 ± 0.03

1794W0021 MW-17 0.24 + 0.59 , 1.53 -0.05 0 0.07 , 1.12 0.42 ± 0.57 , 1.07 0.61 ± 0.82 0.00 ± 0.00

1794W0022 MW-6 41.0 ± 7.2 , 1.3 0.64 ± 0.75 , 1.28 27.0 ± 5.3 , 0.8 68.6 ± 9.0 0.08 ± 0.01

1794W0023 MW-9 4.6 ± 1.8 , 0.7 -0.02 ± 0.05 , 0.90 2.8 ± 1.3 , 0.7 7.4 + 2.2 0.01 ± 0.00

1794W0024 MW-7 312 ± 43 , 1 11.8 ± 3.3 , 0.6 223 ± 31 F 0 548 ± 53 0.67 ± 0.06

1794W0025 MW-14A 48.9 ± 7.9 , 0.9 1.7 ± 1.1 , 0.8 28.8 ± 5.3 , 0.9 79 + 10 0.09 ± 0.01

1794W0026 MW-10 730 ± 110 , 0 26.6 ± 6.8 , 0.9 562 ± 88 , 1 1,320 + 140 1.68 ± 0.18

1794W0027 MW-11 6.8 ± 2.1 , 0.4 0.35 ± 0.48 , 0.52 7.6 ± 2.2 , 0.4- 14.7 ± 3.1 0.02 ± 0.00

1794W0028 MW-13 0.6 ± 0.6 , 0.4 -0.02 ± 0.04 , 0.87 0.41 ± 0.51 , 0.80 0.99 ± 0.78 0.00 ± 0.00

1794W0029 MVW-12 2,480 ± 400 , 10 78 ± 27 , 6 1,870 ± 300 , 0 4,420 + 500 5.60 ± 0.63

1794W0030 MW-2 3,890 ± 830 , 10 160 ± 61 , 23 3,510 ± 760 , 20 7,600 ± 1,100 10.5 ± 1.5

1794W0031 R-4 .559 ± 99 , 4 26 ± 14 , 5 630 ± 110 , 10 1,220 + 150 1.89 ± 0.23

1794W0032 MW-3 1.7 ± 1.1 , 1.2 0.17 ± 0.38 , 0.90 1.6 ± 1.0 , 1.1 3.5 ± 1.5 0.00 ± 0.00
aTotal uranium is calculated using U-234 + U-235 + U-238.

Uncertainties represent the 95'%, confidence level, based on total propagated uncertainties.
'fD(,s are after the commas.

d Zero values are due to rounding or equal counts for the sample and background.
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ORISE TABLE 3

CONCENTRATIONS OF Ra-226
IN WATER SAMPLES

BY ALPHA SPECTROSCOPY AP7, REVISION 19; CP2, REVISION 15
AMERICAN NUCLEAR CORPORATION - GAS HILLS SITE

LANDERS, WYOMING

Ra-226
ORISE Concentrations,

Sample ID TPUs, and MDCs
(pCi/L)

bc1794W0017 MW-16 0.27 ± 0.19 , 0.36c

1794W0018 MW-15 0.26 ± 0.15 , 0.06

1794W0019 Willow Spring North 0.02 ± 0.04 , 0.45

1794W0020 Willow Spring 0.75 ± 0.24 , 0.06

1794W0021 MW-17 0.59 ± 0.25 ,0.34

1794W0022 MWV-6 0.02 ± 0.04 , 1.46

1794W0023 MWV-9 0.86 ± 0.28 , 0.30

1794W0024 MW-7 0.09 ± 0.10 , 1.27

1794W0025 MW-14A 1.38 ± 0.34 , 0.31

1794W0026 MW-10 0.06 + 0.07 , 1.47

1794W0027 MW-11 2.13 ± 0.42 , 0.20

1794W0028 MW-13 4.10 ± 0.58 , 0.19

1794W0029 MW-12 29.9 ± 1.7 , 0.3

1794W0030 MW-2 74.3 ± 3.1 , 0.1

1794W0031 R-4 5.51 ± 0.68 , 0.35

1794W0032 MW-3 1.88 ± 0.49 , 0.73
'Uncertainties represent the 95% confidence level, based on total propagated uncertainties.

"MDCs are after the commas.
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ORISE TABLE 4

CONCENTRATIONS OF Ra-228
IN WATER SAMPLES

BY LOW BACKGROUND BETA COUNTING
AP8, REVISION 4; CP2, REVISION 15

AMERICAN NUCLEAR CORPORATION - GAS HILLS SITE
LANDERS, WYOMING

Ra-228
ORISE Concentrations,

Sample ID NRC HQ Sample ID TPUs, and MDCs

(pCi/L)a

1794W0017 MW-16 2.2 ± 1 .8b 2.9

1794W0018 MW-15 2.5 ± 1.6 , 2.6

1794W0019 Willow Spring North 2.1 ± 1.8 , 3.0

1794W0020 Willow Spring 1.6 ± 1.9 , 3.3

1794W0021 MW-17 1.8 ± 1.5 , 2.5

1794W0022 MW-6 10.7 ± 2.3 , 2.9

1794W0023 MW-9 3.0 ± 2.0 , 3.2

1794W0024 IVIV-7 6.4 ± 2.0 , 2.8

1794W0025 MW-14A 2.2 ± 1.9 , 3.2

1794W0026 MW-10 7.6 ± 2.0 , 2.7

1794W0027 MW-11 7.8 ± 1.9 , 2.4

1794W0028 MW-13 7.4 ± 2.1 , 2.9

1794W0029 MW-12 24.4 ± 3.1 , 3.1

1794W0030 MWV-2 59.5 ± 3.8 , 2.5

1794W0031 R-4 45.3 ± 3.8 , 3.0

1794W0032 MW-3 3.0 ± 2.1 , 3.4

'A procedure deviation was used to generate this data. The deviation is documented in the task folder.
bUncertainties represent the 95% confidence level, based only on counting uncertainties.

cMDCs are after the commas.
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