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RECEIVEr

United States Nuclear Regulatory Commission
Region IV FEB 19 2010

Division of Materials Safety
612 E. Lamar Blvd. N A
Suite 400 DNMSs

Arlington, Texas 76011-4125

Subject: Semiannual Radiological Effluent and Environmental Monitoring Report
Source Materials License No. SUA-1534, Docket No. 40-8943

Dear Sir or Madam:

Enclosed please find one copy of the Semiannual Radiological Effluent and Environmental
Monitoring Report for the Crow Butte Uranium Project. The report is provided in accordance with
License Condition 12.1 of Source Materials License SUA-1534 and 10 CFR Part 40. This report

covers the third and fourth quarters of 2009.
If you have any questions concerning the report, please feel free to call me at (720) 879-5534.

Sincerely,
CAMECO RESOURCES

Thomas 1ﬂ(wg

Vice-President, Operations

e

cc: Mr. Keith I. McConnell, Deputy Director
Decommissioning and Uranium Recovery Licensing Directorate
Division of Waste Management and Environmental Protection
Office of Federal and State Materials and Environmental Management Programs
U.S. Nuclear Regulatory Commission
Mailstop T8-F5
Washington D.C. 20555-0001

Ms. Jenny Abrahamson

Ground Water Geologist

Nebraska Department of Environmental Quality
PO Box 98922

Lincoln, Nebraska 68509-8922
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1 WATER QUALITY MONITORING DATA

1.1 Excursion Monitoring

Biweekly excursion monitoring in the shallow aquifer and perimeter monitor wells was continued
in Mine Units 2 through 10 during the third and fourth quarters of 2009.

PR-8, PR-15, and 1J-13 remain on excursion status. These monitor wells are associated with Mine
Units 2 and 3, which are currently undergoing groundwater restoration.

On September 26, 2006, Mine Unit 2 perimeter monitor well PR-15 was placed on excursion status.
PR-15 is a baseline restoration well in Mine Unit 1 that was chosen to monitor the boundary of
Mine Unit 2 following the approval of restoration. The current restoration activity in Mine Unit 2
adjacent to PR-15 includes the injection of permeate. 1J-13 and PR-8, two other baseline
restoration wells from Mine Unit 1, have remained on excursion status since December 27, 2002
and December 23, 2003, respectively. Due to the geometry of Mine Units 2 and 3, CBO is of the
opinion that PR-15 will continue to exhibit the same trend as IJ-13 and PR-8 until Mine Units 2 and
3 can be fully restored along the perimeter of Mine Unit 1.

On April 28, 2009, Mine Unit 6 shallow monitor well SM6-20 was placed on excursion status.
High ground water levels due to a significant amount of precipitation received at the site this year
has caused several shallow monitor wells in Mine Units 6, 8 and 10 to show upward trends in the
excursion parameters. The mining wells nearest SM6-20 were successfully mechanically integrity
tested to verify that the exceedance of the excursion parameters is due to natural conditions and not
from an operational problem. On August 27, 2009, SM6-20 was removed from excursion status
and returned to bi-weekly sampling.

On June 12, 2009, Mine Unit 9 monitor well CM9-4 was placed on excursion status. By over

producing in the area it has aliowed the excursion parameiers {0 return o their normai vaiues. On
July 22, 2009, CM9-4 was removed from excursion status and returned to bi-weekly sampling

Excursion reports have been submitted to NRC as required in License Condition 12.2. Complete
excursion monitoring results are available on site for inspection. A summary table for monitor
wells on excursion status during the first half of 2009 follows.

Monitor Well ID Date On Date Off Biweekly Causal Factor(s)
Excursion Excursion Sampling
Resumed
PR-8 23 Dec 03 Wellfield
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geometry
1J-13 27 Dec 03 Wellfield
geometry
PR-15 26 Sep 06 Wellfield
geometry
SM6-20 28 Apr 09 27 Aug 09 31 Aug 09 High water table
CM9-4 12 Jun 09 22 Jul 09 23 Jul 09 Over injection

1.2 Water Supply Wells and Surface Water

Summary sheets of quarterly radiological analytical data for the reporting period from all surface
waters and water supply wells within one kilometer of the active wellfield boundary are included in
Appendix A.

The reported radiological data are within the expected ranges for each well and surface water
sampling points. Samples were obtained from all sample locations with the exceptions noted in
Appendix A.

2 OPERATIONAL

2.1 Production Data Summary

Mining operations continued through the third and fourth quarters of 2009. The average operating
production flow rate was 6986 gpm for the third quarter and 6963 gpm for the fourth quarter.
Injection and production totals from the totalizers and the calculated bleed totals for the reporting
period are included in Appendix B.

2.2 Wastewater Summary

The total volume of wastewater discharged to the ponds was 2,971,022 gallons during the third
quarter and 1,766,210 gallons during the fourth quarter. Currently, all five evaporation ponds
contain wastewater.

Wastewater that is not disposed of in the evaporation ponds is injected into the Deep Disposal Well
(DDW). Currently, the well is operated on a nearly continuous basis and 34,986,773 gallons of
wastewater was injected into the well during the second half of 2009. A summary of the total
volume of wastewater injected and the average radionuclide content is contained in Appendix D.
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2.3 Effluent Release

10 CFR §40.65 requires licensees to report quantities of radionuclides in liquid and gaseous
effluent releases to the environment. In the Application for Renewal of Source Materials License
SUA-1534, submitted December 1995, Table 7.3(A) presented calculations of the annual radon
emissions for the Crow Butte Plant. These calculations assumed a 7.04 x 10* Curies/m’ radon
release from leaching operations and the radon release calculations for the second half of 2009 use
this release rate estimate.

During the third quarter, production occurred at an average flow rate of 6,986 (26,445 lpm).
Production was maintained nearly continuously for 92 days during the third quarter with an
operating factor of 99.8 %. The production flow for the third quarter results in a calculated radon
release of 1,772 Curies. During the fourth quarter, production occurred at an average flow rate of
6,963 gpm (26,358 Ipm). Production was maintained nearly continuously for 91 days during the
second quarter with an operating factor of 99.7%. The production flow for the fourth quarter
results in a calculated radon release of 1,745 Curies. Calculations for radon release from
production operations are shown in Appendix E.

Additional wells were brought on line during the second half of 2009. Calculations for the start-up
of 5.7 acres of a new wellfield are shown in Appendix E. The calculated radon released from start-
up of 5.7 acres is 7 Curies.

The total radon emission due to leaching operations from the Crow Butte plant for the second half
of 2009 was 3,525 Curies. This calculated release rate is comparable with the releases estimated in
CBR’s License Renewal Application.

Radon gas is also released from restoration activities. For restoration water that is treated by ion
exchange only, the radon concentration is 0.697 pCi/l. Of the total restoration production flow it is
assumed that 25% of the radon is released through wellfield loss and 10% of the remaining radon is
released during pressurized ion exchange treatment. For water that is treated by reverse osmosis, it
1s assumed that 100% of the remaining radon is released. For water treated by reverse osmosis the
radon concentration is 0.470 pCi/l after adjusting for wellfield loss and ion exchange loss.

During the second half of 2009, a total of 131,814,403 gallons (498,970,241 1) of restoration water
was produced from Mine Units 2, 3, 4, and 5. Based upon an estimated radon concentration of
0.697 uCi/l, the total amount of radon in the restoration solution was calculated to be 348 Curies as
shown in Appendix E. The estimated release of radon through wellfield loss at 25% of this total
was 87 Curies. The plant loss for ion exchange treatment of the restoration water is estimated at
10% of the remaining radon, or 26 Curies. For water that is treated by reverse osmosis, it is
assumed that 100% of the remaining radon is released. For water treated by reverse osmosis the
radon concentration is 0.470 pCi/l after adjusting for wellfield loss and ion exchange loss.

3
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Of the total amount of restoration water produced in the second half of 2009, 59,118,323 gallons
(223,786,500 1) of the water was treated by reverse osmosis. An additional .61 acres of wellfields
were placed in restoration during the second half of 2009. The calculated radon released from start-
up of .61 acres is 1 Curie. Calculations for the start-up of .61 acres of a wellfield placed in
restoration are shown in Appendix E.

Based upon the calculations shown in Appendix E, the total estimated semiannual radon emission
for the second half of 2009 from restoration activities was 219 Curies. This resulted in a total
estimated radon release from the Crow Butte project during the second half of 2009 of 3,744
Curies.

2.4 Restoration

Restoration activities resumed in Mine Units 2, 3, 4, and 5 during the second half of 2009. The
restoration circuit was shut off on August 9, 2007 so that additional IX and R.O. treatment could be
added to the circuit. On May 26, 2009 the reverse osmosis units were started with the permeate
being injected into Mine Unit 2. Restoration injection and production totals are included in
Appendix B. Restoration injection pressures are included in Appendix C.

3 ENVIRONMENTAL MONITORING

3.1 Air Monitor Stations

Seven air monitoring stations are used to monitor the Crow Butte Plant. Ambient radon-222
concentrations and radionuclide concentrations in air for each monitoring site are listed in
Appendix F. All air monitoring results were within expected historical ranges.

3.2 TLD Monitors
Environmental TLD monitors are located at each air monitoring station. The results of the area
TLD monitors fall within the expected ranges and are listed in Appendix G.

3.3 Annual Dose to the Public (2009)

10 CFR 20.1301 requires that each NRC licensee conduct their operations in such a manner that the
total effective dose equivalent (TEDE) to members of the public does not exceed 0.1 rem (100
mrem) in a year, and that the dose from external sources in any unrestricted area does not exceed
0.002 rem (2 mrem) in any one hour.

4



CAMECO RESOURCES
CROW BUTTE OPERATION

Second Half 2009 Semiannual Radiological Effluent
and Environmental Monitoring Report

Additionally, 10 CFR 20.1302 requires that each NRC licensee annually show compliance with the
above described dose limits by demonstrating one of the following:

1) Show by actual measurement or calculation that the TEDE to the public does not exceed
100 mrem; or

2) Show that the annual average concentrations of radioactive effluents released at the
restricted area boundary do not exceed the values in Table 2 of Appendix B to 10 CFR 20 and that
the external dose to an individual continuously present in an unrestricted area would not exceed 2
mrem in an hour and 50 mrem in a year.

The Dose to the Public table in Appendix F compares the 2009 annual average concentrations of
radioactive effluents from the Crow Butte Project to the 10 CFR 20, Table 2 limits of Appendix B.
The table also shows the calculated TEDE at unrestricted area sampling locations (AM-2 — Nearest
Downwind Residence) and the Site Area location (AM — 8) assuming a person was continuously in
the area for the entire year. As shown in the table, all measured concentrations of radioactive
effluents are less than the Table 2 limits of Appendix B, confirming compliance with 10 CFR
20.1302(b)(2)(1) and (ii)). Additionally, the calculated TEDE for the two locations confirms
compliance with 10 CFR 20.11302(b)(1).

3.4 Stream Sediments

Sediment samples are collected from three locations on Squaw Creek (S-1, S-2, and S-5), two
locations on English Creek (E-1, and E-5), and from three impoundments on English Creek (I-3, I-
4, and I-5) on an annual basis during the fourth quarter. The results of sediment sampling for 2009
are included in Appendix H.

The concentration of natural uranium at the upper end of English Creek was above the regional

1- A A
background levels. CBR has noted these elevated concentrations in the English Creck drainage

during preoperational monitoring, which indicates that these levels are anomalous natural
background concentrations. Composite samples obtained from E-1 and E-2 as part of the
preoperational sampling program from 1982 through 1986 had average results with elevated natural
uranium (3.4 pCi/g) and lead-210 (1.4 pCi/g) when compared with the other surface water sample
locations. Samples obtained in 1998 before mining operations began in this area showed similar
elevated uranium concentrations.

This sample location is in a wetland area in the upper course of English Creek. The area has a large
amount of organic matter and low water flows as compared with the other surface water sampling
locations for the project. CBR believes that the upper courses of English Creek are an area with
reducing conditions that favor deposition of radionuclides. Due to the drought conditions in this

5
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area, the streams and wetland areas have been dry. Appendix H contains a trend graph for English
Creek sediment sample points since 1998 that shows the elevated uranium concentrations noted in

past sediment samples along with a trend graph for Squaw Creek showing the elevated uranium
concentrations upstream from the current operation.



Appendix A
Private Well and Surface Water Radiological Monitoring Results

Third and Fourth Quarter, 2009



CROW BUTTE RESOURCES, INC.

PRIVATE WELL AND SURFACE WATER RADIOLOGICAL MONITORING RESULTS

THIRD QUARTER, 2009
SAMPLE DATE URANIUM URANIUM RADIUM-226 | RADIUM-226
D SAMPLED mg/l pCi/ml pCill precision +
Well #8 07/31/09 0.0120 8.50E-09 ND 0.16
Well #11 NO SAMPLE-OWNER SHUT WELL OFF
Well #12 08/13/09 0.0037 2.50E-09 ND 0.14
Well #26 07/17/09 0.0063 4.30E-09 ND 0.11
Well #28 07/31/09 0.0059 4.00E-09 ND 0.18
Well #41 07/31/09 0.0074 5.00E-09 ND 0.17
Well #61 08/10/09 ND ND 4.1 0.17
Well #63 08/10/09 0.0140 9.70E-09 ND 0.17
Well #66 07/31/09 0.0280 1.90E-08 0.32 0.18
Well #125 08/12/09 0.0056 3.80E-09 ND 0.17
Well #129 08/12/09 0.0056 3.80E-09 ND 0.15
Well #131 08/07/09 0.0051 3.50E-09 ND 0.17
Well #133 07/17/09 0.0081 5.50E-09 0.35 0.18
Well #134 07/31/09 0.0081 5.50E-09 ND 0.17
Well #135 08/10/09 0.0140 9.80E-09 0.18 0.17
Well #138 07/17/09 0.0140 9.20E-09 0.21 0.17
Well #140 07/31/09 0.0096 6.50E-09 ND 0.17
Well #435 07/31/09 0.0066 4.50E-09 ND 0.17
Drinking Water Well 08/12/09 0.0062 4.20E-09 ND 0.18
Stream S-1 07/31/09 0.0036 2.40E-09 ND 0.17
Stream S-2 07/31/0% 0.0035 2.30E-05 ND 0.18
Stream S-5 07/31/09 0.0042 2.80E-09 ND 0.16
Stream E-1 & E-2 08/10/09 0.0110 7.20E-09 0.2 0.16
Stream E-5 08/10/09 0.0013 8.60E-10 ND 0.17
Impoundment I-3 08/10/09 0.0032 2.20E-09 ND 0.19
Impoundment I-4 08/10/09 0.0063 4.30E-09 ND 0.17
Impoundment I-5 08/10/09 0.0024 1.70E-09 ND 0.19
Reporting Limit 0.0003 2.00E-10 0.2 -

ND-Not detected at the reporting limit




CROW BUTTE RESOURCES, INC,

PRIVATE WELL AND SURFACE WATER RADIOLOGICAL MONITORING RESULTS

FOURTH QUARTER, 2009
SAMPLE DATE URANIUM | URANIUM RADIUM-226 | RADIUM-226
D SAMPLED mg/l pnCi/ml pCi/l precision +
Well #8 10/19/09 0.0130 8.50E-09 ND 0.16
Well #11 10/09/09 0.0079 5.30E-09 ND 0.18
Well #12 10/19/09 0.0035 2.40E-09 ND 0.18
Well #26 10/09/09 0.0069 4.70E-09 ND 0.16
Well #28 10/16/09 0.0061 4.10E-09 ND 0.19
Well #41 10/09/09 0.0065 4 40E-09 ND 0.19
Well #61 10/09/09 ND ND 3.2 0.2
Well #63 10/16/09 0.0140 9.80E-09 ND 0.16
Well #66 10/09/09 0.0210 1.40E-08 0.3 0.16
Well #125 10/09/09 0.0057 3.90E-09 ND 0.17
Well #129 10/16/09 0.0056 3.80E-09 ND 0.18
Well #131 10/09/09 0.0043 2.90E-09 ND 0.17
Well #133 10/09/09 0.0081 5.50E-09 ND 0.19
Well #134 10/16/09 0.0089 6.10E-09 ND 0.19
Well #135 10/16/09 0.0150 1.00E-08 ND 0.19
Well #138 10/09/09 0.0160 1.10E-08 ND 0.18
Well #140 10/16/09 0.0095 6.40E-09 ND 0.18
Well #435 10/09/09 0.0067 4.50E-09 ND 0.19
Drinking Water Well 10/09/09 0.0060 4.10E-09 ND 0.19
Stream S-1 10/23/09 0.0033 2.20E-09 ND 0.19
Stream S-2 10/23/69 0.6034 2.30E-09 ND 0.18
Stream S§-5 10/23/09 0.0037 2.50E-09 ND 0.18
Stream E-1 & E-2 10/23/09 0.0530 3.60E-08 ND 0.17
Stream E-5 10/23/09 0.0048 3.20E-09 ND 0.17
Impoundment I-3 10/23/09 0.0230 1.60E-08 ND 0.18
Impoundment I-4 10/23/09 0.0110 7.80E-09 ND 0.16
Impoundment I-5 10/23/09 0.0068 4.60E-09 ND 0.17
Reporting Limit 0.0003 2.00E-10 0.2 -

ND-Not detected at the reporting limit




Appendix B
Plant Production and Waste Totals

Third and Fourth Quarter, 2009
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Appendix C
Wellfield Injection Pressures

Third and Fourth Quarter, 2009



WELLFIELD IN.JECTION PRESSURE - PSI

Third Quarter 2008

WF HOUSE #3 WF HOUSE #4 WF HOUSE #5 WF HOUSE #6 WF HOUSE #7
AVERAGE | MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 70 92 72 80 64 81 29 48 0 0
August 56 80 58 83 52 78 0 0 ] 0
September 55 78 60 81 53 72 0 0 0 0
AVERAGE 61 92 64 90 56 81 10 48 0 0
WF HOUSE #8 WF HOUSE #9 Wi HOUSE #10 WF HOUSE #11 WF HOUSE #12
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 38 54 26 76 0 4 0 0 0 5
[August 37 58 17 44 0 [} 0 0 0 [
September 36 56 20 42 0 0 0 0 1 14
AVERAGE 37 58 21 76 0 4 0 0 1] 14
WF HOUSE #13 WF HOUSE #14 WF HOUSE #15 WF HOUSE #H6 WF HOUSE #17
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 0 0 0 0 0 0 1 18 11 14
August 0 0 0 0 0 0 0 2 12 14
September ] 0 0 5 0 0 0 2 11 13
AVERAGE 0 0 0 5 0 0 [ 18 12 14
WF HOUSE #18 WF HOUSE #19 WF HOUSE #20 WF HOUSE #21 WF HOUSE #22
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 65 86 72 85 58 82 80 85 90 98
August 49 75 55 80 0 7 78 85 91 99
September 50 70 58 94 4] 0 85 92 92 93
AVERAGE 55 86 62 94 19 82 81 92 91 99
WF HOUSE #23 WF HOUSE #24 WF HOUSE #25 WF HOUSE #26 WF HOUSE #27
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 0 0 93 a5 92 95 94 96 0 0
|August 0 0 94 98 92 95 94 a7 0 0
September 41 96 60 98 93 95 95 98 1 10
AVERAGE 14 96 82 98 93 95 94 98 [ 10
WF HOUSE #28 WF HOUSE #28 WF HOUSE #30 WF HOUSE #31 WF HOUSE #32
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 75 81 72 81 74 78 52 72 57 60
August 71 97 68 78 89 78 46 52 50 55
September 59 €3 56 67 57 63 32 40 38 43
AVERAGE 69 97 65 81 &7 78 44 72 48 60
WF HOUSE #33 WF HOUSE #34 WF HOUSE #35 WF HOUSE #36 WF HOUSE #37
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 58 61 83 20 88 92 77 87 93 98
August 53 59 82 85 89 92 77 80 92 94
September 41 48 87 93 77 93 84 89 a3 24
AVERAGE 51 61 84 93 85 93 79 89 93 98
WF HOUSE #38 WF HOUSE #38 WF HOUSE #40 WF HOUSE #41 WF HOUSE #42
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE WMAXRAUM
July 93 95 83 83 91 95 83 97 56 97
August 93 95 9N 94 92 94 92 96 95 99
September 94 96 93 95 94 97 93 95 96 97
AVERAGE 93 96 91 g5 93 97 93 97 96 99
WF HOUSE #43 WF HOUSE #44 WF HOUSE #45 WF HOUSE #46 WF HOUSE #46A
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 95 96 95 98 95 98 83 98 89 92
August 95 a8 95 98 85 $6 84 98 80 a3
September 86 98 96 99 g5 98 81 95 88 a1
AVERAGE a5 98 95 99 95 98 83 98 89 93
WF HOUSE #47 WF HOUSE #47A WF HOUSE #48 WF HOUSE #49 WF HOUSE #50
AVERAGE MAXIMUM AVERAGE WMAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
July 96 98 80 90 77 80 63 92 72 78
August 95 98 80 95 77 86 61 70 74 81
September 26 98 80 82 84 97 69 88 81 87
AVERAGE 95 a8 80 95 79 97 64 92 77 87
WF HOUSE #51
AVERAGE MAXIMUM
lJuly 73 75
|August 74 76
September 81 86
AVERAGE 78 86




WELLFIELD INJECTION PRESSURE - PSI

Fourth Quarter 2009
WF HOUSE i3 WF HOUSE #4 WF HOUSE #5 WF HOUSE #5 WF HOUSE #7
AVERAGE |[MAXIMUM AVERAGE MAXIMUM AVE-RAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 1 30 67 81 59 72 0 0 0 0
November 27 60 72 79 64 96 0 0 24 60
December 28 30 65 80 56 71 17 7 43 - 68
AVERAGE 19 60 68 81 60 96 6 71 22 68
WF HOUSE #8 WF HOUSE #9 WF HOUSE #10 WF HOUSE #11 WF HOUSE #12
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 37 80 17 32 0 0 4] 0 1 4
November 53 67 0 0 0 0 0 1] 3 47
December 51 65 0 0 0 0 0 0 1 4
AVERAGE 47 80 6 32 0 0 0 0 2 47
WF HOUSE #13 WF HOUSE #14 WF HOUSE #15 WF HOUSE #16 WF HOUSE #17
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXINMUM
October 0 0 0 3] 0 0 0 0 11 16
November 1 37 0 [} 0 0 2 60 12 70
December 0 0 0 0 0 0 a o] 1 10
AVERAGE 0 37 0 0 0 0 1 60 8 70
WF HOUSE #18 WF HOUSE #19 WF HOUSE #20 WF HOUSE #21 WF HOUSE #22
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 50 71 56 68 0 0 82 88 89 93
Novembher 52 74 61 72 0 0 81 85 88 94
December 45 59 53 65 0 0 83 94 91 99
AVERAGE 49 74 57 72 0 0 82 94 89 99
WF HOUSE #23 WF HOUSE #24 WF HOUSE #25 WF HOUSE #26 WF HOUSE #27
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 91 95 92 98 91 96 91 96 50 99
November 90 95 91 96 90 96 90 98 90 96
December 91 98 90 97 90 96 90 98 92 98
AVERAGE 91 98 91 99 90 96 91 98 77 99
WF HOUSE #28 WF HOUSE #29 WF HOUSE #30 WF HOUSE #31 WF HOUSE #32
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 68 97 64 92 64 72 39 98 46 53
November 69 93 63 76 64 70 38 44 46 52
December 66 74 62 70 65 97 38 48 45 54
AVERAGE 68 97 63 92 64 97 39 98 46 54
WF HOUSE #33 WF HOUSE #34 WF HOUSE #35 WF HOUSE #36 WF HOUSE 737
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 48 54 90 95 92 98 85 95 91 97
November 46 52 88 96 90 97 81 20 89 96
December 46 56 88 98 91 97 81 91 89 96
AVERAGE 47 58 89 98 91 98 82 95 90 97
WF HOUSE #38 WF HOUSE #39 WF HOUSE 540 WF HOUSE #41 WF HOUSE #42
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 94 98 85 96 91 96 93 95 95 97
November 91 97 82 98 90 95 91 98 92 98
December 94 97 87 94 91 95 94 95 95 95
AVERAGE 93 98 85 98 91 96 93 98 94 98
WF HOUSE #43 WF HOUSE #44 WF HOUSE #45 WF HOUSE #46 WF HOUSE #46A
AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
QOctober 95 98 95 97 95 97 81 88 88 93
Novembhar 92 R 91 98 92 o8 a1 88 88 ]
December 94 96 95 95 95 96 a3 92 89 94
AVERAGE 94 98 94 97 94 98 82 92 88 94
WF HOUSE #47 WF HOUSE #47A WF HOUSE #48 WF HOUSE #19 WE HOUSE #50
AVERAGE MAXIMUNM AVERAGE MAXINIUN AVERAGE MAXIMUM AVERAGE MAXIMUM AVERAGE MAXIMUM
October 95 96 81 83 86 99 70 81 84 96
November 92 98 79 83 82 96 68 79 a0 90
December 95 96 82 94 85 94 73 90 80 89
AVERAGE 94 98 81 94 84 99 70 90 80 96
WF HOUSE #51 WF HOUSE #52
AVERAGE MAXIMUM AVERAGE MAXIMUNM
October 83 97 October 88 97
November 81 90 November 83 97
December 83 90 December 83 93
AVERAGE 82 97 AVERAGE 83 97



Appendix D
Deep Disposal Well Injection Radiological Data

Third and Fourth Quarter, 2009
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Appendix E
Radon Release Calculations

Third and Fourth Quarter, 2009



Radon Effluent Release Calculation (Production and Startup)

Third Quarter 2009 Radon Release from Leaching Operations:
Total Radon
Production Flow Radon-222 Decay M3/iter Hours/Day Minwtes/Hour Release from
Curies/AM3 (Titers) Constant Operating Days Operating Factor ~ conversion  Conversion Conversion Leaching
7.04E-04 26,445 0.72 92 99.8% 0.001 24 60 1,772
Fourth Quarter 2009 Radon Release from Leaching Operations:
Total Radon
Production Flow Radon-222 Decay M3/liter Hours/Day Minutes/Hour Release from
Curies/AM3 (liters) Constant Operating Days Operating Factor ~ conversion ~ Conversion Conversion Leaching
7.04E-04 26,358 0.72 91 99.7% 0.001 24 60 1,745
Second Half 2009 Radon Release From Startup:
Total Radon
Total Acres of New Meter3/dcre Orebody Thickness Release from
Curies/M3 Wellfield Conversion (meters) Porosity Startup
7.04E-04 5.7 4,074 1.52 0.29 7
Total Estimated Radon Release from Production: 3,525
Radon Effluent Release Calculation (Restoration)
Second Half 2009 Radon Release From Restoration:
Total
Restoration Flow
(liters) Microcuries/liter  Curies/Microcurie  Production Potential
498,970,241 0.697 1.00E-06 348
Wellfield Loss (25% of Production Potential): 87 |
Ton Exchange Loss (10% of Production Potential minus Wellfield Loss): 26 ]
Reverse Osmosis Loss (100% of remaining activity at 0.470 micracuries/Titer) 105
Total Reverse
Osmosis Flow
(liters) Microcuries/liter Curies/Microcurie
223,786,500 0.470 1.00E-06
Second Half 2009 Radon Release From Startup of New Restoration:
Total Radon
Total Acres of New Meter3/Acre Orebody Thickness Release from
Curies/M3 Wellfield Conversion (meters} Porosity Startup
7.04E-04 0.6 4074 1.52 0.29 1
Total Estimated Radon Release from Restoration: 219

Total Estimated Radon Release, Second Half 2009:




Appendix F
Environmental Air Monitoring Results

Third and Fourth Quarter, 2009



Crow Butte Resources, Inc.
Crow Butte Uranium Project

Track Etch Cup Ambient Radon Concentrations

Air Monitoring Station
No. Period: June 29, 2009 to January 4, 2010
Average Radon
Concentration Accuracy Percent Effluent
Gross Count  (x 10® uCi/ml) (x 10° puCi/ml)  Concentration

AM-1 30.0 02 0.01 2.0%
AM-2 31.5 0.2 0.01 2.0%
AM-3 30.0 0.2 0.02 2.0%
AM-4 30.0 0.2 0.01 2.0%
AM-5 74.4 0.4 0.03 4.0%
AM-6 30.5 0.2 0.01 2.0%
AM-8 375 0.2 0.02 2.0%
AB-1 (AM-1 Duplicate) 445 0.2 0.02 2.0%
AB-2 (AM-2 Duplicate) 65.4 0.3 0.03 3.0%
AB-6 (AM-6 Duplicate) 30.0 0.2 0.02 2.0%
LLD (x 107 puCi/ml) 0.2

Effluent Concentration Limit, 10 CFR 20 App B Column 2: 10



ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (62601) « PO. Box 3258 « Casper, WY 82602
Toll Free 888.235.0515 + 307.235.0515 « Fax 307.234,1639 + casper@energylab.com » www. energyiab.com

LLD's are from Reg. Guide 4.14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranium
Year for Thorium-230
Week for Radium-226
Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Butte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5, 2010
SAMPLE ID: AM-1
) . Counting « o
QuauteT/Date Samplcq Radionuclide Concefltratlon Precision | MDC pCi/mL L..L.D. Effluen‘t Conc. %o Efﬂuerft
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C09040202-001 naty g < 1.00E-16 N/A N/A 1.00E-16 9.00E-14 < 1.11E-01
First Quarter 2009 2opa < 1.00E-16 1.44E-17 3.44E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 210py, 1.51E-14 3.40E-15 5.41E-15 2.00E-15 6.00E-13 2.51E+00
5.18E+09
. Counting - o
Quarte-r/Date Sampled Radionuclide Conce{ltratlon Precision | MDC pCi/mlL L.'L.D. Efﬂuen.t Conc. %o Efﬂuen.t
Air Volume nCi/mL . pnCi/mL pCi/mL Concentration
pCi/mL
C0%070028-001 natg g 2.26E-16 N/A N/A 1.00E-16 9.00E-14 2.51E-01
Second Quarter 2009 26pa < 1.00E-16 1.78E-17 3.11E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 210py, 5.64E-15 1.68E-15 2.64E-15 2.00E-15 6.00E-13 9.40E-01
5.14E+09
. Counting ; * o
Quarter/Date Sampled Radionuclide Concc{m ation Precision | MDC pCi/mL L..L.D. Efﬂucn.t Conc. %o Efﬂuer{t
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
nCi/mL
C09100086-001 naty g 8.27E-15 N/A N/A 1.00E-16 9.00E-14 9.19E+00
Third Quarter 2009 26pa < 1.00E-16 4.70E-17 8.61E-17 1.00E-16 9.00E-13 < 111E-02
Air Volume in mLg| 2Uopy 1.78E-14 2.66E-15 4.13E-15 2.00E-15 6.00E-13 2.97E+00
5.54E+Q9
) o Counting N Ry
Quartc!/Date Sampled Radionuclide Concc?h ation Precision | MDC pCi/mi, L..L.D. Efﬂuen.t Conc. %o Efﬂuen.t
Air Volume pnCi/mL . pnCi/mL pCi/mL Concentration
pCi/mL
C10010108-001 naty y 3.00E-16 N/A N/A 1.00E-16 9.00E-14 3.33E-01
Fourth Quarter 2009 26Ra < 1.00E-16 3.20E-17 4.14E-17 1.00E-16 9.00E-13 < L11E-02
Air Volume in mLs 210py, 6.73E-15 1.23E-15 1.91E-15 2.00E-15 6.00E-13 1.12E+00
5.81E+09



http://wwmenergy/ab.com

ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) - FO. Box 3258 « Casper, WY 82602
Toll Free 886.255.0515 » 307.235.0515 « Fax 307.234.1639 « casper@energylab.com » www.energylab.com

LLD's are from Reg. Guide 4.14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranjum
Year for Thorium-230
Week for Radium-226
Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Butte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5, 2010
SAMPLE ID: AM-2
. Counting -
Quartef'/Date Sampled Radionuclide Concefm ation Precision | MDC pCi/mL L.-L.D. Efﬂuen.t Conc. Yo Efﬂuen.t
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
€09040202-002 naty y < 1.00E-16 N/A NA 1.00E-16 5.00E-14 < 1.11E-01
First Quarter 2009 Zopa < 1.00E-16 2.95E-17 5.15E-17 1.00E-16 9.00E-13 < LIIE-02
Air Volume in mLg 2lopy, 1.36E-14 345E-15 5.54E-15 2.00E-15 6.00E-13 2.27B+00
5.06E+09
. Counting « e
Quarter/Date Sampled Radionuclide Conccfltratmn Precision | MDC pCi/mL L..L.D. Efﬂuen.t Conc. Yo Efﬂuen.t
Air Volume pCi/mL . nCi/mL pCi/mL Concentration
pCi/mL
C09070028-002 naty 6.21E-16 N/A N/A 1.00E-16 9.00E-14 6.90E-01
Second Quarter 2009 Rpa < 1.00E-16 1.81E-17 3.07E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs| 2i0py 1.07E-14 1.77E-15 2.66E-15 2.00E-15 6.00E-13 1.78E+00
5.11E+09
§ . Counting I
Quarte!/Date Sampled Radionuclide Concefltratlon Precision |MDC pCifmL L..L.D. Efﬂuen.t Conc. Yo Efﬂuen.t
Air Volume pCi/mL X pCi/mL pCi/mL Concentration
pCi/mL
C09100086-002 maly 5 8.12E-16 N/A N/A 1.00E-16 9.00E-14 9.02E-01
Third Quarter 2009 26p., < 1.00E-16 5.04E-17 9.81E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 20y 1.25E-14 2.66E-15 4.26E-15 2.00E-15 6.00E-13 2.08E+00
5.42E+09
. Counting " 7 PR
Quartef/Date Sampled Radionuciide Conccfltl ation Precision | MDC pCi/mL L..L.D. ;Lfﬂucn_t Conc. Yo E.ﬂue-:.
Air Yolume pCi/mL . uCi/mL pCi/mL Concentration
pCi/mL,
C10010108-002 naty g 1.76E-16 N/A N/A 1.00E-16 9.00E-14 1.95E-01
Fourth Quarter 2009 2Ra < 1.00E-16 3.14E-17 421E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLg 210py, 1.23E-14 1.37E-15 2.00E-15 2.00E-15 6.00E-13 2.05E+00
5.57E+09




ENERGY LABORATORIES, INC. - 2393 Sali Creek Highway (82601) - FO. Box 3258 + Casper, WY 82602
Toll Free 888.235.0515 « 307.235.0515 - Fax 307.234.1639 « casper@energylab.com « www.enerqyiab.com

LLD's are from Reg. Guide 4.14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranium
Year for Thorium-230
Week for Radium-226
Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Butte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5,2010
SAMPLE ID: AM-3
. . Counting N
Quartef/Datc Sampled Radionuclide Conce{ltratmn Precision | MDC pCi/mL L.-L.D. Efﬂuen-t Cenc. Yo Efﬂuen.t
Air Volume pnCi/mL X pCi/mL pCi/mL Concentration
pCi/mL
€0%040202-003 Aty < 1.00E-16 N/A N/A 1.00E-16 9.00E-14 < 1.11E-01
First Quarter 2009 Lopa 1.07E-16 3.48E-17 4.76E-17 1.00E-16 5.00E-13 1.19E-02
Air Volume in mLs| 2py, 1.65E-14 3.92E-15 6.29E-15 2.00E-15 6.00E-13 2.75E+00
4 45E+09
) . Counting I
Quartef/Date Sampled Radionuclide Concefltratmn Precision | MDC pCi/mL L..L.D. Efﬂuen.t Cone. Yo Efﬂucn.t
Air Volume uCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C09070028-003 nalgy < 1.00E-16 N/A - NA 1.00E-16 9.00E-14 < 1.11E-01
Second Quarter 2009 26p4 < 1.00E-16 1.87E-17 2.88E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 20py 8.95E-15 1.72E-15 2.62E-15 2.00E-15 6.00E-13 1.49E+00
5.19E-+09
Quarter/Date Sampled Concentration Counting L.L.D Effluent Conc.*| % Effluent
[ ate Sample Radionuclide ; Precision | MDC pCi/mL ne ! o X
Air Volume pCi/mL . nCi/mL pCi/mL Concentration
uCi/mL
C09100086-003 g 2.79E-16 N/A N/A 1.00E-16 9.00E-14 3.10E-01
Third Quarter 2009 26pa < 1.04E-16 5.67E-17 1.04E-16 1.00E-16 9.00E-13 < 1.16E-02
Air Volume in mL§ 2M0py 1.97E-14 2.68E-15 4.13E-15 2.00E-15 6.00E-13 3.29E+00
5.54E+09
. . Counting " e % o T .
Quarte!/Date Sampled Radionuclide Conce{;trat:on Precision | MDC pCifmL L.F_,.D. Enﬂuen‘; Conc. Yo Emucn't
Air Volume pCi/mL . pCi/mL pCi/mL Coneentration
pCi/mL
C10010108-003 nat g 1.19E-16 N/A N/A 1.00E-16 9.00E-14 1.32E-01
Fourth Quarter 2009 26Ra < 1.00E-16 2.99E-17 4.17E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLg| 210py, 8.07E-15 1.36E-15 2.07E-15 2.00E-15 6.00E-13 1.35E+00
5.73E+09



mailto:casper@energylab.com
http://wmenergyIab.com

ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) « PO. Box 3258 - Casper, WY 82602
Toll Free 886.235.0515 = 307.235.0515 + Fax 307.234.1639 + casper@energyiab.com - www.energylab.com

LLD's are from Reg. Guide 4,14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranium
Year for Thorium-230
Week for Radium-226
Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Butte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5, 2010
SAMPLE ID: AM-4
. Counting I
Quarte!‘/Date Sampled Radionuclide Concefm ation Precision | MDC uCi/mL L.-L.D. Efﬂuen't Conc. % Efﬂuen.t
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
uCi/mL
C0%040202-004 naty y < 1.00E-16 N/A N/A 1.00E-16 9.00E-14 < LI11E-01
First Quarter 2009 26pa < 1.00E-16 2.22E-17 3.95E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 20py, 1.46E-14 3.26E-15 5.20E-15 2.00E-15 6.00E-13 2 44E+00
5.39E+09
) N Counting o .
Quar tcT/Date Sampled Radionuclide Concefmatmn Precision | MDC pCi/mL L..L.D. Efﬂuen’t Conc. %o Efﬂueltt
Air Volume pCi/mL . pnCi/mL pCi/mL Concentration
pCi/mL
C09070028-004 natyy 2.73E-16 N/A N/A 1.00E-16 9.00E-14 3.03E-01
Second Quarter 2009 26pa < 1.00E-16 1.91E-17 2.70E-17 1.00E-16 9.00E-13 < LIIE-02
Air Volume in mLs| 20py 1.11E-14 1.68E-15 2.51E-15 2.00E-15 6.00E-13 1.85E+00
5.42E+09
. . Counting A e
Quar tc!/Date Sampled Radionuclide Conccf]tlatmn Precision | MDC pCi/mL L..L.D. Efflucn.t Conc. %o Efﬂuelft
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C09100086-004 naty g 7.13E-16 N/A N/A 1.00E-16 9.00E-14 7.92E-01
Third Quarter 2009 26pa < 1.05E-16 6.03E-17 1.05E-16 1.00E-16 9.00E-13 < 1.17E-02
Air Volume in mLs py 1.84E-14 2.56E-15 3.98E-15 2.00E-15 6.00E-13 3.07E+00
5.78E+09
; . Counting B
Quar te!‘/Date Sampled Radionuclide COHCC{]tl‘atIOH Precision | MDC pCi/mL L._L.D. Efﬂuen_t Conc. Yo :ﬂuerft
Air Volume nCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C10010108-004 na 1.38E-16 N/A N/A 1.00E-16 9.00E-14 1.53E-01
Fourth Quarter 2009 26pa < 1.00E-16 3.67E-17 4.67E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mL§ 2oy 1.13E-14 1.46E-15 2.18E-15 2.00E-15 6.00E-13 1.89E+00
5.09E+09



mailto:casper@energylab.com
http://wwmenergylab.com

ENERGY LABORATORIES, INC. - 2393 Salf Creek Highway (82601) « RO. Box 3258 « Casper, WY 82602
Toll Free 888,235.0515 « 307.235.0515 - Fax 307.234.1639 « casper@energylab.com » www.energylab.com

LLD's are from Reg. Guide 4.14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranium

Year for Thorium-230
Week for Radium-226

Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Bufte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5,2010
SAMPLE ID: AM-5
L . Counting N
Quatr tcf/Datc Sampled Radionuclide Concef\tratmn Precision | MDC pCi/mL L..L.D. Efﬂuen.t Conc. Yo Efﬂuerft
Air Volume pCi/mL uCilmL pCi/mL pCi/mL Concentration
€05040202-005 nat g 1.10E-16 N/A N/A 1.00E-16 9.00E-14 1.23E-01
First Quarter 2009 n6p < 1.00E-16 2.51E-17 3.70E-17 1.00E-16 9.00E-13 < L11E-02
Air Volume in mL 210py 1.43E-14 3.51E-15 5.63E-15 2.00E-15 6.00E-13 2.39E+00
4.98E+09
. Counting <
Quarte!‘/Date Sampled Radionuclide Concefltratxon Precision | MDC pCi/mL L.‘L.D. Effluen.t Cone. % Effluen.t
Air Volume nCi/mL uCilmL pCi/mL pCi/mL Concentration
C09070028-005 iy 2.52E-16 N/A N/A 1.00E-16 9.00E-14 2.80E-01
Second Quarter 2009 nep < 1.00E-16 2.59E-17 3.01E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs| 20py, 7.82E-15 1.87E-15 2.91E-15 2.00E-15 6.00E-13 1.30E+00
4.68E+09
) . Counting I
Quarte!/Date Sampled Radionuclide Concefltratlon Precision | MDC pCi/mL L.‘L.D. Efﬂucn.t Cone. Yo Efﬂuer!t
Air Volume pCi/mL pCi/mL pCi/mL pCi/mL Concentration
C09100086-005 naty g 5.74E-16 N/A N/A 1.00E-16 9.00E-14 6.38E-01
Third Quarter 2009 2pa 1.23E-16 6.98E-17 9.00E-17 1.00E-16 9.00E-13 1.37E-02
Air Volume in mLs 210py, 2.14E-14 2.86E-15 4.43E-15 2.00E-15 6.00E-13 3.57E+00
5.21E+09
) . Counting N .
Quarter/Date Sampled Radionuciide Concefltratwn Precision | MDC pCi/mL L..L.D. Efﬂuen‘t Conc, %o Efﬂuen_l
Air Volume pCifmL pCi/mL pCi/mL pCi/mL Concentration
Ci0010108-005 i 1.67E-16 N/A N/A 1.00E-16 9.00E-14 1.86E-01
Fourth Quarter 2009 6q < 1.00E-16 3.71E-17 4.30E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLg| 210py, 1.69E-14 1.40E-15 1.97E-15 2.00E-15 6.00E-13 2.82E+00
5.65E+09



mailto:casper@energyIab.com
http://ww.energyJab.com

ENERGY LABORATORIES, INC. - 2393 Salf Creek Highway (82601) « RO. Box 3258 + Casper, WY 82602
7oll Free 886.235.0515 - 307.235.0515 + Fax 307.234.1639 + casper@energylab.com - www.energylab.com

LLD's are from Reg. Guide 4.14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranium

Year for Thorium-230
Week for Radium-226

Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Butte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5, 2010
SAMPLE ID: AM-6
‘ . Counting
ter ¥ .L.D. K9
Quarter/Date Sampled Radionuclide Concentration | Gon |MDCpCimp| LbD-  |Efftuent Coner| % Effluent
Air Volume pCi/mL . uCi/mL pCi/mL Concentration
pCifmL
C09040202-006 nat g < 1.00E-16 N/A N/A 1.00E-16 9.00E-14 < 1.11E-01
First Quarter 2009 26Ra < 1.00E-16 2.06E-17 3.56E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 2l0py, 1.66E-14 3.23E-15 5.12E-15 2.00E-15 6.00E-13 2.77E+00
5.48E+09
) . Counting o
Quartef/Date Sampled Radionuclide Concc!m ation Precision | MDC pCi/mL L..L.D. Effluen.t Cone. %o Efﬂuerft
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C09070028-006 natyy < 1.00E-16 N/A N/A 1.00E-16 9.00E-14 < 1.11E-01
Second Quarter 2009 26p 4 < 1.00E-16 1.97E-17 2.50E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs 210py, 6.90E-15 1.59E-15 2.47E-15 2.00E-15 6.00E-13 1.1SE+00
5.51E+09
. Counting «
Quartef'/Date Sampled Radionuclide Concef:tratlon Precision | MDC pCi/mL L.'L.D. Efﬂuen.t Conc. %o Efﬂuen_t
Air Volume uCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C09100086-006 natyy 1.52E-16 N/A N/A 1.00E-16 9.00E-14 1.69E-01
Third Quarter 2009 26Ra < 1.00E-16 4.45E-17 9.47E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLs| 210py 2.48E-14 2.60E-15 3.95E-15 2.00E-15 6.00E-13 4.13E+00
5.80E+09
L o Counting - I B
Quar tcE/Date Sampled Radionuclide Concel.matmn Precision | MDC pCi/mL L.F‘.‘D. mmuen.t Cone. Yo u_.fﬂuen't
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C10010108-006 iy 1.67E-16 N/A N/A 1.00E-16 9.00E-14 1.86E-01
Fourth Quarter 2009 2ipa < 1.00E-16 3.09E-17 4.01E-17 1.00E-16 9.00E-13 < LI1IE-02
Air Volume in mLsg Uipy 8.92E-15 1.24E-15 1.88E-15 2.00E-15 6.00E-13 1.49E+00
5.91E+09



mailto:casper@energylab.com
http://energyiab.com

ENERGY LABORATORIES, INC. - 2393 Salf Creek Hjghway (82607) » PO. Box 3258 » Casper, WY 82602
Toll Free 868.235.0615 » 307.235.0515 « Fax 307.234.1639 + casper@energylab.com « www.energy/ab.com

LLD's are from Reg. Guide 4.14

*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2

Year for Natural Uranium

Year for Thorium-230
Week for Radium-226

Day for Lead-210

HIGH VOLUME AIR SAMPLING REPORT
CLIENT: Crow Butte Resources
PROJECT: 4th Quarter Env Air Sampling Composites
REPORT DATE: February 5, 2010
SAMPLE ID: AM-8
- Counting «
QuarteT/Date Sampled Radionuclide Concefltratmn Precision | MDC pCi/mL L.'L.D. Efﬂuen.t Conc. %o Efﬂuer{t
Air Volume pCi/mL . pnCi/mL uCi/mL Concentration
pCi/mL
C09040202-007 naty 1.30E-16 N/A N/A 1.00E-16 9.00E-14 145E-01
First Quarter 2009 26pa < 1.00E-16 2.40E-17 4.36E-17 1.00E-16 9.00E-13 < 1.I1E-02
Air Volume in mLsg 210py, 1.87E-14 3.72E-15 5.89E-15 2.00E-15 6.00E-13 3.12E+00
4.76E+09
§ s Counting I
Quar ter/Date Sampled Radionuclide Concefltl ation Precision | MDC pCi/mL L..L.D. Efﬂuen.t Conec. ) Efﬂuertt
Air Volume pCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C09070028-007 matry 2.86E-16 N/A N/A 1.00E-16 9.00E-14 3.17E-01
Second Quarter 2009 26pa < 1.00E-16 2.48E-17 2.99E-17 1.00E-16 9.00E-13 < L11E-02
Air Volume in mLg 210py 1.51E-14 2.01E-15 2.94E-15 2.00E-15 6.00E-13 2.51E+00
4.62E+09
) o Counting «
Quartef/Date Sampled Radionuclide Conce{m ation Precision | MDC pCi/mL L..L.D. Effluen.t Conc. %o Efﬂuer!t
Air Volume pCi/mL . pnCi/mL pCi/mL Concentration
pCi/mL
C09100086-007 naty g 2.02E-16 N/A N/A 1.00E-16 9.00E-14 2.24E-01
Third Quarter 2009 26pa < 1.00E-16 3.70E-17 5.37E-17 1.00E-16 9.00E-13 < 1.11E-02
Air YVolume in mLs| 2opy, 1.96E-14 3.55E-15 5.61E-15 2.00E-15 6.00E-13 3.26E+00
4.10E+09
. Counting N .
Quartef-/Datc Sampled Radionuclide Conccfltrahon Precision | MDC pCi/mL L..L.D. Effluen‘t Cone. Yo Efﬂuerﬁt
Air Volume nCi/mL . pCi/mL pCi/mL Concentration
pCi/mL
C10010108-007 naty 5 2.61E-16 N/A N/A 1.00E-16 9.00E-14 2.90E-01
Fourth Quarter 2009 20p ., < 1.00E-16 3.46E-17 4.73E-17 1.00E-16 9.00E-13 < 1.11E-02
Air Volume in mLg opy 1.11E-14 1.48E-15 2.23E-15 2.00E-15 6.00E-13 1.85E+00
4.99E+09



mailto:casper@energylab.com
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2009 DOSE TO PUBLIC CALCULATIONS

Average
Average Concentration/Annual 10 CFR 20 Dose to
Monitoring Concentration/Annual Gamma Dose App. B, Table 2 the Public
Location/Parameter Gamma Dose Above Background Values mrem/yr!
AM-6 Uranium (pCi/ml) 1.30E-16 9.00E-14
Background Radium-226 (pCi/ml) 1.00E-16 9.00E-13
Lead-210 (uCi/ml) 1.43E-14 6.00E-13
Radon-222 (uCi/ml) 2.50E-10 1.00E-08
Gamma (mrem/yr) 24.2 -
TEDE (mrem/yr) Background
AM-1 Uranium (pCi/ml) 2.22E-15 2.09E-15 9.00E-14 116
Residence Radium-226 (nCi/ml) 1.00E-16 0 9.00E-13 0.00
Lead-210 (uCi/ml) L13E-14 0 6.00E-13 0.00
Radon-222 (uCi/ml) 2.0E-10 0 1.00E-08 0.00
Gamma (mrem/yr) 284 42 - 420
TEDE (mrem/yr) 5.36
AM-2 Uranium (pCi/ml) 4.27E-16 2 98E-16 9.00E-14 017
Nearest Downwind Residence Radivm-226 (uCi/ml) 1.00E-16 0 9.00E-13 0.00
Lead-210 (uCi/ml) 1.23E-14 0 6.00E-13 0.00
Radon-222 (uCi/mi) 3.00E-10 5.00E-11 1.00E-08 0.25
Gamma (mrem/yr) 259 1.7 - 1.70
TEDE (mrem/yr) 212
AM-3 Uranium (pCi/ml) 1.50E-16 1.98E-17 9.00E-14 0.01
Permit Area Boundary Radium-226 (pCi/ml) 1.03E-16 2.75E-18 9.00E-13 0.00
Lead-210 (pCi/ml) 1.33E-14 0 6.00E-13 0.00
Radon-222 (uCi/ml) 2.00E-10 0 1.00E-08 0.00
Gamma (mrem/yr) 354 11.2 - 11.20
TEDE (mrem/yr) 11.21
AM-4 Uranium (pCi/ml) 3.06E-16 1.76E-16 9.00E-14 0.10
Permit Area Boundary Radium-226 (uCi/ml) 1.01E-16 1.25E-18 9.00E-13 0.00
Lead-210 (nCi/ml) 1.39E-14 0 6.00E-13 0.00
Radon-222 (1Ci/ml) 3.00E-10 5.00E-11 1.00E-08 0.25
Gamma (mrem/yr) 238 0 - 0
TEDE (mrem/yr) 035
AM-5 Uranium (uCi/ml) 2.76E-16 1.46E-16 9.00E-14 0.08
Residence Radium-226 (uCi/mi) 1.06E-16 5.75E-18 9.00E-13 0.00
Lead-210 (uCi/ml) 1.51E-14 8.00E-16 6.00E-13 0.07
Radon-222 {(uCi/md) 5.00E-10 2.50E-10 1.00E-08 1.25
Gamma (mrem/yr) 374 13.2 - 13.20
TEDE (mrem/yr) 14.60
AM-8 Uraniom (pCi/ml) 2.20E-16 9.00E-17 9.00E-14 0.05
Site Boundary Radium-226 (nCi/ml) 1.00E-16 0 9.00E-13 0.00
Lead-210 (pCi/ml) 1.61E-14 1.82E-15 6.00E-13 0.15
Radon-222 (uCi/ml) 3.50E-10 L.QOE-10 1.00E-08 0.50
Gamma (mrem/yr) 40.5 16.3 - 16.30
TEDE (mrem/yr) 17.00
Notes: TEDE Total Effective Dose Equivalent (mrem/yr)
< One or more of the Lower Limits of Detection (LLD) used to determine average
concentration.

1

Dose from radionuclides (m Avg concentration above backeround in uCi/ml) * 50 mrem
10 CFR 20 AppB, Table 2 value in pCi/ml
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Appendix G
Environmental TLD Monitoring Results

Third and Fourth Quarter, 2009
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Appendix H
Sediment Monitoring Results

Fourth Quarter, 2008



.

ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) « PO. Box 3258 « Casper, WY 82602
1ol Free 868.235.0515 « 307.235.0515 « Fax 307.234.1639 « casper@energylab.com » www.enemqylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID: C09110338-012 DateReceived: 11/10/09
Client Sample ID: Stream Sed E1-E2 Composite Matrix: Sediment
MCL/
Analyses Result  Units Qualifiers RL QCL  Method Analysis Date | By

METALS - TOTAL
Uranium 10.5 mg/kg-dry 0.3 SW6020 11/19/09 22:11 / smi
Uranium, Activity 7.1 pCilg-dry 0.2 SW6020 11/19/09 22:11 / sml

RADIONUCLIDES - TOTAL

l.ead 210 0.04  pCilg-dry 0.02 E909.0M 01/15/10 05:00 / dm
Lead 210 precision (&) 0.01 pCi/lg-dry ES09.0M 01/15/10 05:00 / dm
Lead 210 MDC 0.02  pCi/g-dry ES09.0M 01/15/10 05:00/ dm
Radium 226 1 pCilg-dry 0.1 E903.0 11/24/09 19:48 / trs
Radium 226 precision (£) 0.2 pCilg-dry E903.0 11/24/09 19:48 / trs
Radium 226 MDC 0.1 pCilg-dry ES03.0 11/24/09 19:48 / trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: QCL - Quality contral limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration


mailto:casper@energylab.com
http://wwenergylab.com

ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) < PO. Box 3258 « Casper, WY 82602
7o/l Free 888.255.0515 + 307.235.0515 » Fax 307.234.1639 - casper@energylab.com - www.enerqylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
l.ab ID: C09110338-004 DateReceived: 11/10/09
Client Sample ID: Stream E5 Matrix: Sediment

MCL/
Analyses Result  Units Qualifiers RL QCL  Method Analysis Date / By
METALS - TOTAL
Uranium 25 mg/kg-dry 0.3 SW6020 11/14/08 02:14 / ts
Uranium, Activity 1.7 pCi/g-dry 0.2 SW6020 11/14/08 02:14 /ts

RADIONUCLIDES - TOTAL

Lead 210 0.1 pCifg-dry 0.02 ES09.0M 01/15/10 05:00 / dm
Lead 210 precision () 0.01 pCi/g-dry E909.0M 01/15/10 05:00/ dm
Lead 210 MDC 0.02  pCi/g-dry E909.0M 01/15/10 05:00 / dm
Radium 226 0.4 pCilg-dry 0.1 E903.0 11/24/09 19:48 [ trs
Radium 226 precision () 0.1 pCi/g-dry E903.0 11/24/09 19:48 / trs
Radium 226 MDC 0.1 pCi/g-dry E903.0 11/24/09 19:48 / trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: QCL - Quality contro! limit. ND - Not detected at the reporting fimit.

MDC - Minimum detectable concentration


mailto:casper@energylab.com
http://energylab.com

ENERGY LABORATORIES, INC. - 2393 Salf Creek Highway (82601) - FO. Box 3258 - Casper, WY 82602
Toll Free 888.235.0515 - 307.235.0515 « Fax 307.234.1639 « casper@energyiab.com « www. energylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID: C09110338-001 DateReceived: 11/10/09
Client Sample ID: Impoundment I3 ’ Matrix: Sediment
McCL/
Analyses Result Units Qualifiers RL QCL  Method Analysis Date / By

METALS -TOTAL _
Uranium 4.7 mg/kg-dry 0.3 SWe020 11714108 01:53 /ts
Uranium, Activity 3.2 pCi/g-dry 0.2 SW6020 11/14/09 01:53 / ts

RADIONUCLIDES - TOTAL

Lead 210 <0.02 pCi/g-dry u 0.02 E909.0M 01/15/10 05:00 / dm
Lead 210 precision (x) 0.01 pCi/g-dry E909.0M 01/15/10 05:00 /dm
Lead 210 MDC 0.02  pCi/g-dry E909.0M 01/15/10 05:00 / dm
Radium 226 0.7 pCi/g-dry 0.1 £903.0 11/24/09 17:44 I trs
Radium 226 precision () 0.1 pCi/g-dry E903.0 11/24/09 17:44 [ trs
Radium 226 MDC 0.1 pCi/g-dry E903.0 11/24/09 17:44 [ trs
Report RL - Analyte reporting limit. MCL. - Maximum contaminant level,

Definitions: QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at minimum detectable concentration


mailto:casper@enetgylab.com
http://wwmenetgylab.com

ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) « RO. Box 3258 « Casper, WY 82602
Toll Free 888,.255.0515 « 307.285.0515 + Fax 307.234.1639 + casper@energylab.com « www.energylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID: C09110338-002 DateReceived: 11/10/09
Client Sample ID: Impoundment 14 Matrix: Sediment

MCL/
Analyses Result Units Qualifiers RL QCL  Method Analysis Date / By
METALS - TOTAL
Uranium 3.7 mg/kg-dry 0.3 SW6020 11/14/09 02:03 / ts
Uranium, Activity 2.5 pCi/g-dry 0.2 SW6020 11/14/09 02:03 / ts

RADIONUCLIDES - TOTAL

Lead 210 0.04 pCilg-dry 0.02 E909.0M 01/15/10 05:00/ dm
Lead 210 precision (t) 0.01 pCi/g-dry E909.0M 01/15/10 05:00 / dm
l.ead 210 MDC 0.02 pCi/g-dry E909.0M 01/15M10 05:00 / dm
Radium 226 1.1 pCilg-dry 0.1 ES03.0 11/24/09 17:44 ] trs
Radium 226 precision (1) 0.2 pCifg-dry E£903.0 11/24/08 17:44 [ trs
Radium 226 MDC 0.1 pCi/g-dry E903.0 11/24/09 17:44 ] trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: QCL - Quality controf limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration
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ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) - RO, Box 3258 - Casper, WY 82602
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LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID: C09110338-003 DateReceived: 11/10/09
Client Sample ID: Impoundment {5 Matrix: Sediment
McL/
Analyses Result  Units Qualifiers- RL QCL  Method Analysis Date / By

METALS - TOTAL
Uranium 1.3 mg/kg-dry 0.3 SW6020 11/14/09 02:09 / ts
Uranium, Activity 0.9 pCifg-dry 0.2 SW6020 11/14/09 02:09 /ts

RADIONUCLIDES - TOTAL

Lead 210 <0.02 pCi/g-dry u 0.02 E£909.0M 01/15/10 05:00 / dm
Lead 210 precision () 0.01 pCilg-dry ES09.0M 01/15/10 05:00/ dm
Lead 210 MDC 0.02  pCilg-dry E909.0M 01/15/10 05:00/ dm
Radium 226 0.7 pCilg-dry 0.1 E903.0 11/24/09 17:44 / trs
Radium 226 precision (&) 0.1 pCilg-dry E903.0 11/24/08 17:44 / trs
Radium 226 MDC 0.1 pCifg-dry E903.0 11/24/109 17:44 | trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at minimum detectable concentration
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ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) - RO. Box 3258 + Casper, WY 82602
Toll Free 868.235.0515 « 307.235.0515 + Fax 307.234.1639 + casper@energylab.com + www.energylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID: C09110338-005 DateReceived: 11/10/09

Client Sample ID: Stream S-1 Matrix: Sediment

MCL/
Analyses Result Units Qualifiers RL QCL Method Analysis Date / By
METALS - TOTAL
Uranium 14 mg/kg-dry 0.3 SW6020 11/14/08 02:19 / ts
Uranium, Activity 0.9 pCi/g-dry 0.2 SWe6020 11/14/09 02:19 /ts
RADIONUCLIDES - TOTAL
Lead 210 <0.02 pCilg-dry U 0.02 £909.0M 01/15/10 05:00/ dm
Lead 210 precision () 0.01 pCi/g-dry E909.0M 01/15/10 05:00 / dm
Lead 210 MDC 0.02  pCilg-dry E909.0M 01/15/10 05:00/ dm
Radium 226 0.3 pCi/g-dry 0.1 E903.0 11/24/09 19:48 / trs
Radium 226 precision (&) 0.1 pCifg-dry E903.0 11/24/09 19:48 / trs
Radium 226 MDC 0.1 pCilg-dry E903.0 11/24/09 19:48 / trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions: QCL - Quality control fimnit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration U - Not detected at minimum detectable concentration



ENERGY LABORATORIES, INC. - 2393 Sal Creek Highway (82601) « RO. Box 3258 + Casper, WY 82602
Toll Free 888.255.0515 = 307.235.0515 « Fax 307.234.1639 « casper@energylab.com + www.energylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources ‘ Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID: C09110338-006 DateReceived: 11/10/09
Client Sample ID: Stream S-2 Matrix: Sediment
MCL/
Analyses Result  Units Qualifiers RL QCL  Method Analysis Date / By

METALS - TOTAL

Uranium 0.7 mg/kg-dry 0.3 SW6020 11/14/09 02:24 / is
Uranium, Activity 0.4 pCilg-dry 0.2 SW6020 11/14/09 02:24 / ts

RADIONUCLIDES - TOTAL

Lead 210 0.03  pCilg-dry 0.02 E909.0M 01/15/10 05:00 / dm
Lead 210 precision (&) 0.01 pCilg-dry E909.0M 01/15/10 05:00 / dm
Lead 210 MDC 0.02  pCilg-dry E909.0M 01/15/10 05:00 / dm
Radium 226 0.5 pCi/g-dry a1 E903.0 11/24/09 19:48 | trs
Radium 226 precision (t) 0.1 pCi/g-dry ES03.0 11/24/09 19:48 / trs
Radium 226 MDC 0.1 pCilg-dry E903.0 11/24/09 19:48 / trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration


mailto:casper@energyfab.com

ENERGY LABORATORIES, INC. - 2393 Salt Creek Highway (82601) - EO. Box 3258 = Casper, WY 82602
Toll Free 888.235.0515 - 307.235.0515 + Fax 307.234.1639 « casper@energylab.com « www.energylab.com

LABORATORY ANALYTICAL REPORT

Client: Crow Butte Resources Report Date: 01/25/10
Project: Annual Sediment Samples 2009 Collection Date: 10/23/09
Lab ID:; C09110338-007 DateReceived: 11/10/09
Client Sample ID: Stream S-5 Matrix: Sediment
MCL/
Analyses Result  Units Qualifiers RL QCL  Method Analysis Date / By

METALS - TOTAL
Uranium 1.1 mg/kg-dry 0.3 SWe020 11/14/09 02:30 /ts
Uranium, Activity 0.7 pCilg-dry 0.2 SW6020 11/14/09 02:30 /s

RADIONUCLIDES - TOTAL

Lead 210 0.04  pCi/g-dry 0.02 E909.0M 01/15/10 05:00 / dm
L.ead 210 precision (t) 0.01 pCilg-dry £909.0M 01/15/10 05:00/ dm
Lead 210 MDC 0.02  pCilg-dry E909.0M 01/15/10 05:00/dm
Radium 226 0.5 pCi/g-dry 0.1 £903.0 11/24/09 19:48 / trs
Radium 226 precision () 0.1 pCilg-dry E903.0 11/24/09 19:48 / trs
Radium 226 MDC ‘ 0.1 pCilg-dry E903.0 11/24/09 19:48 / trs
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.

Definitions: QCL - Quality control limit. ND - Not detected at the reporting limit.

MDC - Minimum detectable concentration


mailto:casper@energylab.com
http://wwKenergylab.com
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