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PR-8 

Second Half 2007 Semiannual Radiological Effluent 
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Date On Date Off Biweekly Causal Factor(s) 
Excursion Excursion Sampling 

Resumed 
23 Dec 03 Well field 

1 WATER QUALITY MONITORING DATA 

IJ-13 

1.1 Excursion Monitoring 

geometry 
27 Dec 03 Wellfield 

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 2007. 

PR- 15 

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

geometry 
26 Sep 06 Wellfield 

geometry 

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 activities in Mine Unit 2 
adjacent to PR-15 include groundwater transfer and wellfield recirculation. IJ-13 and PR-8, two 
other baseline restoration wells fkom Mine Unit I ,  have remained on excursion status since 
December 27, 2002 and December 23, 2003 respectively. Due to the geometry of Mine Units 2 
and 3, CBR 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. 

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 second half of 2007 follows. 

1.2 Water Supply Wells and Surface Water 
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Summary sheets of quarterly radiological analytical data for the reporting period froin all surface 
waters and water supply wells within one kilometer of the active wellfield boundary are included in 
Appendix A. Well #24 and well #25 have had the electrical service removed froin them and will 
not be put back into service until after mining activities are completed. 

The reported radiological data are within the expected ranges for each well or stream. 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 2007. The average operating 
production flow rate was 4100 gpm for the third quarter and 4279 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. 

The main injection trunkline is equipped with a continuous pressure sensor. The average and 
inaxiinuin injection pressures for each wellhouse are included in Appendix C in the Wellfield 
Injection Pressure table. 

2.2 Wastewater Summary 

The total volume of wastewater discharged to the ponds was 1,734,390 gallons during the third 
quarter and 2,062,030 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 20,132,845 gallons of 
wastewater was injected into the well during the second half of 2007. A sLunmary of the total 
volume of wastewater injected and the average radionuclide content is contained in Appendix D. 

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 Curies/m3 radon 
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release from leaching operations and the radon release calculations for the second half of 2007 use 
this release rate estimate. 

During the third quarter production occurred at an average flow rate of 4,100 gpin (15,520 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 1,040 Curies. During the fourth quarter production occurred at an average flow rate of 
4,279 gpm (16,197 lpm). Production was maintained nearly continuously for 92 days during the 
fourth quarter with an operating factor of 99.9%. The production flow for the fourth quarter results 
in a calculated radon release of 1,087 Curies. Calculations for radon release from production 
operations are shown in Appendix E. 

Additional wells were brought on line during the second half of 2007. Calculations for the start-up 
of 9.6 acres of a new wellfield are shown in Appendix E. The calculated radon released from start- 
up of 9.6 acres is 12 Curies. 

The total radon emission due to leaching operations from the Crow Butte plant for the second half 
of 2007 was 2,139 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 
is assumed that 100% of the remaining radon is released. For water treated by reverse osinosis the 
radon concentration is 0.470 pCi/l after adjusting for wellfield loss and ion exchange loss. 

During the second half of 2007, a total of 36,155,139 gallons (136,858,946 1) of restoration water 
was produced from Mine Units 2, 3, 4, and 5.  Based upon an estimated radon concentration of 
0.697 pCi/l, the total amount of radon in the restoration solution was calculated to be 95 Curies as 
shown in Appendix E. The estimated release of radon through wellfield loss at 25% of this total 
was 24 Curies. The plant loss for ion exchange treatment of the restoration water is estimated at 
10% of the remaining radon, or 7 Curies. 

Of the total amount of restoration water produced in the second half of 2007, 9,007,464 gallons 
(34,096,177 1) of the water was treated by reverse osmosis. The release of radon from reverse 
osmosis treatment is estimated to be 100% of the remaining radon, after correction for wellfield and 
ion exchange losses. These corrections result in an estimated radon concentration of 0.470 pCi/l. 
The total estimated radon release from reverse osmosis treatment was 47 Curies. 

3 
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Based upon the calculations shown in Appendix E, the total estimated semiannual radon emission 
for the second half of 2007 fi-om restoration activities was 47 Curies. This resulted in a total 
estimated radon release from the Crow Butte project during the second half of 2007 of 2,186 
Curies. 

2.4 Restoration 

Restoration activities continued in Mine Units 2, 3, 4, and 5 during the second half of 2007. 
Restoration was shut off on August 9, 2007 so that an upgrade could be made to the restoration 
circuit. Additional IX and R.O. treatment is being added to this circuit. 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 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 fi-om three impoundments on English Creek (1-3, I- 
4, and 1-5) on an annual basis during the fourth quarter. The results of sediment sampling for 2007 
are included in Appendix H. 

The concentrations of natural uranium in several English Creek samples were well above regional 
background levels. CBR has noted these elevated concentrations in the English Creek 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 fi-om 1982 through 1986 had average results with elevated natural 
uranium (3.4 pCi/g) and lead-21 0 (1.4 pCi/g) when compared with the other surface water sample 
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locations. Samples obtained in 1998 before mining operations began in this area showed similar 
elevated uranium concentrations. 

The sample locations are in a wetland area in the upper course of English Creek and downstream 
impoundments. 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 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. 

5 



Appendix A 

Private Well and Surface Water Radiological Monitoring Results 

Third and Fourth Quarter, 2007 



CROW BUTTE RESOURCES, INC. 

PRIVATE WELL A N D  SURFACE WATER RADIOLOGICAL MONXTORING RESULTS 

TEPOUP QUARTER, 2007 

Well #8 8/27/2007 0.021 1.40E-08 ND 
Well #11 812912007 0.009 6.1 OE-09 ND 

Well #I2 8/27/2007 0.004 2.9OE-09 ND 
Well #24 

Well #25 

WELL INOPERABLE - NO SAMPLE COLLECTED 

WELL INOPERABLE - NO SAMPLE COLLECTED 

Well #26 8/27/2007 0.007 4.70E-09 ND 

Well #28 8/28/2007 0.007 4.5E-09 ND 
Well #41 8/29/2007 0.007 4.8OE-09 ND 
Well #63 8/29/2007 0.018 1.20E-08 ND 
Well #125 813 If2007 0.007 4.9OE-09 ND 
Well #129 813 1l2007 0.007 5.OOE-09 ND 
Well #13 1 8/27/2007 0.005 3.20E-09 ND 
Well #133 8/29/2007 0.009 6.30E-09 ND 
Well #I34 8/28/2007 0.01 1 7.60E-09 ND 
Well #I35 8/28/2007 0.018 1.2OE-08 0.6 0.2 

Well #138 8/29/2007 0.024 1.60E-08 0.5 0.2 

Well #I40 812812007 0.01 1 7.6OE-09 ND 
Well #435 8/29/2007 0.008 5.2OE-09 ND 

Drinking Water Well 813 1f2007 0.008 5.30E-09 ND 

Stream S-1 8/27/2007 0.004 2.60E-09 ND 
Stream S-2 
Stream S-5 

Stream E-1 & E-2 

Stream E-5 

NO WATER IN STREAM - NO SAMPLE COLLECTED 

NO WATER IN STREAM - NO SAMPLE COLLECTED 

NO WATER IDV STREAM - NO SAMPLE COLLECTED 

NO WATER IN STREAM - NO SAMPLE COLLECTED 
I I I 1 - 1  

SAMPLE 
ID 

Impoundment 1-3 

Impoundment 1-4 
Impoundment 1-5 
Reporting Limit 

NO WATER I N  IMPOUNDMENT - NO SAMPLE COLLECTED 

8/29/2007 0.03 8 2.60E-08 ND 
8/28/2007 0.002 1.60E-09 ND 

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, 2007 

Well #8 
Well #11 

Well #12 

Well #24 

Well #25 

Well #26 

Well #28 

Well #41 

Well #61 

Well #63 

Well #66 

Well # 125 

Well # 129 

Well #131 

Well #I33 

Well #134 

Well #I35 

Well #138 

Well #I40 

Well #435 

Drinking Water Well 

Stream S-1 

Stream S-2 

Stream S-5 
Stream E-1 & E-2 

Stream E-5 

SAMPLE 
ID 

12/20/2007 0.013 9.10E-09 ND 
11/17/2007 0.008 5.30E-09 ND 

12/20/2007 0.003 2.10E-09 ND 

WELL NO LONGER IN SERVICE - REMOVED FROM SAMPLING QUEUE 
WELL NO LONGER IN SERVICE - REMOVED FROM SAMPLING QUEUE 

11/19/2007 0.006 4.10E-09 ND 

11/30/2007 0.006 0.000 ND 
11/30/2007 0.007 0.000 ND 

12/18/2007 ND 0.000 3.5 0.6 

11/20/2007 0.014 9.80E-09 ND 
12/18/2007 0.018 ND 

11/20/2007 0.006 3.90E-09 ND 

11/20/2007 0.006 3.70E-09 ND 

11/19/2007 0.004 2.60E-09 ND 

11/20/2007 0.008 5.10E-09 ND 
11/20/2007 0.010 6.50E-09 ND 

11/20/2007 0.015 1.00E-08 0.6 0.2 

11/19/2007 0.017 1.20E-08 0.6 0.4 

11/30/2008 0.01 1 7.30E-09 ND 

11/30/2007 0.007 4.80E-09 ND 

11/20/2007 0.006 4.1 OE-09 ND 

11/30/2007 0.004 2.60E-09 ND 

11/30/2007 0.005 3.20E-09 ND 

NO WATER IN STREAM - NO SAMPLE COLLECTED 

NO WATER IN STREAM - NO SAMPLE COLLECTED 
11/30/2007 0.017 1.20E-08 ND 

RADIUM-226 
precision * 

Impoundment 1-3 NO WATER IN IMPOUNDMENT - NO SAMPLE COLLECTED 
Impoundment 1-4 
Impoundment 1-5 
Reporting Limit 

NO WATER IN IMPOUNDMENT - NO SAMPLE COLLECTED 
11/30/2007 I 0.017 1 l.lOE-08 1 ND 1 

I 0.0003 I 2.00E-10 1 0.2 

ND-Not detected at the reporting limit 



Appendix B 

Plant Production and Waste Totals 

Third and Fourth Quarter, 2007 
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Appendix C 

Wellfield Injection Pressures 

Third and Fourth Quarter, 2007 







Appendix D 

Deep Disposal Well Injection Radiological Data 

Third and Fourth Quarter, 2007 
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Appendix E 

Radon Release Calculations 

Third and Fourth Quarter, 2007 



Radon Effluent Release Calculation (Production and Startup) 

Third Quarter 2007 Radon Release from Leaching Operations: 

Total Radon 
Production Flow Radon-222 D e c q  M3/liter Hours/Dq hrfiniites/Hoiir Release fioni 

Ciiries/iC/3 (liters) Constat? t Operating D q s  Operating Factor coniwsion Conversion Coiiversioii Leaching 

7.04E-04 15,520 0.72 92 99.8% 0.001 24 60 1,040 I '  
Fourth Quarter 2007 Radon Release from Leaching Operations: 

Total Radon 
Production Flow Radon-222 Decay M3/liter Hoiirs/Day Miniites/Hour Release fiom 

Curies/A.13 (liters) Coilstant Operating Days Operating Factor conversiori Conversion Conversion Leaching 

7.048-04 16,197 0.72 92 99.9% 0.001 24 60 1,087 

Second Half 2007 Radon Release From Startup: 

I /  Total Acres of New hieter3/Acre Orebo& Tliicbiess 
CuriedM3 Wel&eld Conversion (nieters) Porosity 

Total Radon 
Release fiom 

Startup 

7.04E-04 9.6 4,074 1.52 0.29 12 I '  I 
Total Estimated Radon Release from Production: 2,139 I 

I Radon Effluent Release Calculation (Restoration) 

Second Half 2007 Radon Release From Restoration: 

Total Restoration 
Flow (liters) Microcuries/liter Ctiries/A&rocirrie Production Potential 

136,858,946 0.697 1.00E-06 95 

1 Wellfield Loss (25% of Production Potential): 24 I 
I Ion Exchange Loss (10% of Production Potential minus Wellfield Loss): 7 I 

Reverse Osmosis Loss ( I  00% of remaining activity at 0.470 microcuriedliter) 16 

Total Reverse 
Osmosis Flow 

(liters) hficrociiries/liter Curies/il.iicrociirie 

I 34,096,177 0.470 1 .OOE-06 

Second Half 2007 Radon Release From Startup of New Restoration: 

Total Radon 
Total Acres of New AJeter3/ilcre OrebonS, Thickness Releassfioni 

Curies/M3 WelEfield Conversion (meters) Porosit~~ Startup 

I 7.04E-04 0.0 4074 1.52 0.29 0 

Total Estimated Radon Release from Restoration: 

Total Estimated Radon Release, Second Half 2007: 

47 



Appendix F 

Environmental Air Monitoring Results 

Third and Fourth Quarter, 2007 



A b  Monitoring Station 
NO. 

Crow Butte Resources, Inc. 
Crow Butte Uraniwn Project 

Track Etch Cup Ambient Radon Concentrations 

AM- 1 
AM-2 
AM-3 
AM-4 
AM-5 
AM-6 
AM-8 

AB-1 (AM-1 Duplicate) 
AB-2 (AM-2 Duplicate) 
AB-6 (AM-6 Duplicate) 

LLD (x lo-' pci/ml> 

Gross Count 

94.4 
133.8 

112.9 
173.3 
72.4 
122.2 

89.8 
123.4 
80.5 

* 

Period: July 2,2007 to Januaiy 2, 2008 

Average Radon 
Concentration Accuracy Percent Effluent 
(x 1 o - ~  pCi/ml> (x  IO-^ pCi/inl> Concentration 

0.5 0.05 5.0% 
0.7 0.06 7.0% 
* Detector Damaged-No Data 

0.6 0.06 6.0% 
0.9 0.07 9.0% 
0.4 0.05 4.0% 
0.7 0.06 7.0% 

0.5 0.05 5.0% 
0.7 0.06 7.0% 
0.4 0.04 4.0% 

0.2 
Effluent Concentration Limit, 10 CFR 20 App B Column 2: 10 



EN€RGYLABORATORfES, INC 2393 Salt Creek Highway (82601) - EO. Box 3258 - Casper; WY82602 
To// Free 888.235 051 5 - 30Z235 0515 * Fax 30Z234.1639 - casper@enetgylab. corn www. energylab. corn 

Quarter/Date Sampled Air 
Volume 

CO7010233-001 
01/02/2007 - 04/07,Q007 

Air Volume in mLs 
3.35Gt-09 

Error Effluent Concentration L.L.D. % Effluent Estimate Conc.* 
pCi/mL pCi1mL pCi/mL pCi1rnL Concentration 

< 1.00E-16 NIA 1.00E-16 9.00E-14 < 1.1lE-01 
< 1.00E-16 N/A 1.00E-16 9.00E-13 < l.lIE-02 

226Ra 

"'Pb 1.83E-14 1.1 6E-15 2.00E-15 6.00E-13 3.04E+00 

CO7070204-00 1 

04/02/2007 - 07/03/2007 
Air Volume in m L s  

5.21 E+09 

natU 1.15E-16 N/A 1.00E-16 9 .OOE- 1 4 1.28E-01 
Ra < 1.00E-16 N/A 1.00E-16 9.00E-13 < 1.11E-02 

226 

"'Pb 1.3 5E- 14 1.38E-15 2.OOE-15 6.00E-13 2.25E+00 

CO7100307-002 
07102/2007 - I010 I12007 

Air Volume in mLs 

5.24Et-09 

2.29E-16 NIA 1.00E-16 9.00E- 14 2.54E-01 
< 1.00E-16 N/A 1.00E-16 9.00E-13 < l.lIE-02 Ra 226 

'"Pb 1.64E-14 1.15E-15 2.00E-15 6.00E-13 2.73E+00 

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 
Week for Radium-226 
Day for Lead-2 10 

3.89E-01 

-2-  
TRACK# C 0 8 0 1 0 2 1 0  

EO801 02 10-00 I 3 SOE- 1 6 NIA 1.00E-16 9.OOE-14 I 
ICY0 1/2007 - 1/02/2008 

Air Volume in mLs 
5.7 1 E+09 

NIA 1 .OOE-16 9.00E-13 < l .llE-02 Ra < 1.OOE-16 226 

210Pb 6.44E-15 8.93E-16 2.00E- 15 6.00E-13 1.07Et-00 



EMERGYLABORATORIES, INC. 2393 Salt Creek Hahway (82601) a PO. 60x3258 
EY// Free 888,2350515 * 35022350515 0 F a  30Z234.1639 - casper@eneiyy/ab.com www.energy/ab.com 

Caspec WYB2652 

QuarterBate Sampled Air 
Volume 

W BUTTE RESOURCES 

REPORT DATE: January 26,2008 

SAMPLE ID: AM-2 

Error Effluent 
Radionuclide Estimate Conc." 

pCi/rnL pCi/mL 

% Effluent Concentration L.L.D. 
pCi/mL pCilmL Concentration 

CO7040233-002 
01/02/2007 - 04/02/2007 

Air Volume in mLs 
4-.97G+11 

1.00E-16 9.00E-14 < 1.llE-01 
NIA 1.00E-16 9.00E-13 < l.llE-02 

8.25E-18 2.00E-15 6.00E-13 < 3.33E-01 

< 1.00E-16 N/A 
< 1.OOE-16 2 2 6 ~ ~  

*"Pb < 2.00E-15 

CO7070204-002 
04/01/2007 - 07/02/2007 

Air Volume in mLs 
5.15E+OO 

4.66E-16 NIA 1.00E-16 9.00E- 14 5.18E-0 1 
Ra 1.00E-16 N/A 1 .OOE- 16 9.00E-13 < l.llE-02 

nntU 
226 

1.52E- 14 1.46E-I 5 2.00E-15 6.00E- 13 2.53 E+OO 210Pb 

co7100307-0c13 
07:02/2007 - 1010 117-007 

Air Volume in mLs 

5.06E+09 

"YJ 7.71E-16 NIA 1.00E-16 9.00E-14 8.56E-01 
9.00E-13 < l.llE-02 Ra < 1.00E-16 N/A 1.00E-16 

226 

'"Pb 1.71E-14 1.21E-15 2.00E-15 6.00E-13 2.85 E+OO 

I 5.308+09 J 

COXOI 0210-002 

LLD's are ffom Reg. Guide 4.14 
*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2 
Year for Natural Uranium 
Week for Radium-226 
Day for Lead-2 10 

2.83E-16 N/A 1 .OOE- 16 

- 3 -  
TRACK# C0801021n 

1 OiO1/7007 - 1/02/2008 I .00E-16 9.00E-13 < l.llE-02 
5.57E-01 

ZZbRa < 1.00E-16 N/A 

mailto:casper@eneiyy/ab.com
http://www.energy/ab.com


ENERGY LA6ORATORlES, INC. - 2393 Salf Creekf@hway(82601) PO. Box3258 = Caspe6 WY82602 
Ibll Free 888.235 0515 * 302235 05-15 Fax 302234.1639 * casper@energyIab.com . wwmenergylab.com 

Quartermate Sampled Air 
Volume 

REPORT DATE: 

Error Effluent Concentration L.L.D. YO Effluent Radionuclide Estimate Conc.* 
pCi/rnL pCi/mL pCi/mL pCi/mL Concentration 

CO7040233-003 
0110212007 - 04/02/2007 

Air Volume in m L s  

5. I3E+09 

n"U 1.36E- 16 NIA 1.00E-16 9.00E-14 1.52E-01 
Ra < 1.00E-16 NIA 1.00E-16 9.00E-13 < l.llE-02 

226 

"'Pb 1 S7E-14 S.5SE- 16 2.00E-15 6.00E- 13 2.61E+00 

CO7070201-003 nVtU 
0.ElO7_~200i - 07/01/2007 Ra 226 

Air Volume in mLs "'Pb 

1.47E-01 
< I.OOE-16 N/A 1 .OOE- 16 9.00E-13 < l.llE-02 

1.32E-16 NIA 1.00E-16 9.00E-14 

1.93E+00 1.16E-14 1.30E- 15 2.00E-15 6.00E-13 

C07100307-004 
07iO2/2007 - I 0/0 1/3-007 Ra 226 

Air Volume in m L s  "'Pb 

LLD's are from Reg. Guide 4.14 
*Effluent Concentration f?om the NEW 10 CFR Part 20 - Appendix B - Table 2 
Year for Natural Uranium 
Week for Radium-226 
Day for Lead-2 10 

2.3 4E-0 1 
< 1.00E-16 N/A 1.00E-16 9.00E-13 < 1.llE-02 

2.11E-16 N/A 1.00E-16 9.00E-14 

2.01E-14 1.2SE-15 2.00E- 15 6.00E-13 3.35E+00 

-4- 
TRACK# C 0 8 0 1 0 2 1 0  

COX0 1021 0-003 
l O / O  1120117 - 1/02/2008 Ra 226 

Air Volume in mLs 'I0Pb 

1.49E-16 NIA 1.00E-16 9.00E-14 1.66E-0 1 
< 1.00E-16 N/A 1 .00E-16 9.00E-13 < 1.1 1E-02 

6.3 7E- 1 5 9.12E- 16 2.00E- 15 6.00E-13 1.06E+00 

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


ENERG YLABORATORIE~ INC. 2393 Salt Creek Highway f82601) FO. Box3258 
E// Free 888.235 0515 6 302 235 05-75 - F a  302234. I639 * casper@energylab. corn * w w ~  energy& corn 

Caspec WYB2602 

Quartermate Sampled Air 
Volume 

HIGH VOLUME AIR SAMPLING REPORT 

IENT: CROW BUTTE RESOURC 

RE E: January 26,2008 

Error Effluent 
Radionuclide Estimate Cone.* 

pCi/rnL pCi/mL 

YO Effluent Concentration L.L.D. 
pCilmL Concentration pCilmL 

SAMPLE ID: AM-4 I 

CO7040233-004 
0 1 /02R007 - 04/02/2007 

Air Volume in m L s  

3.55E+09 

"='U 1.41E-I6 N/A 1.00E-16 9.00E-14 1.56E-01 
1.00E-16 9.OOE-13 < l.llE-02 '"Ra < 1.00E-16 NIA 

*"Pb 1.4 I E- 14 9.86E-16 2.00E-15 6.00E-13 2.3 4E+00 

(397070204-004 
04/02/2007 - 07/02/2007 

Air Volume in m L s  
5.  x 7E+O9 

narU 4.43E- I6 N/A 1.00E-16 9.00E-14 4.92E-01 
Ra < I.OOE-16 NIA 1.00E-16 9.00E-13 < l.llE-02 226 

'"Pb 1.29E- 14 1.26E-15 2.00E-15 6.00E-13 2.16E+00 

C07100307-005 
07;02/2007 - 1 O/O 1/2007 

Air Volume in m L s  

5.09E+09 

natU 6.29E-16 N/A 1.00E-16 9.00E-14 6.99E-0 1 
9.00E-13 < l .llE-02 Ra < 1.00E-16 NIA 1.00E-16 

226 

2'0Pb 2.048-14 1.32E-15 2.00E-15 6.00E- 13 3.41E+00 

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 
Week for Radium-226 
Day for Lead-21 0 

COX910210-004 
10/0 11?007 - 1/02/2008 

Air Volume in m L s  

5.98E+OY 

-5- 
TRACK# C 0 8 0 1 0 2 1 0  

2.42E-01 
9.00E-13 < l.llE-02 

""U 2.17E-16 N/A 1 .OOE-16 9.00E- 14 
226Ra < 1.00E-16 N/A I .OOE- I6 
'"Pb S. 16E- 15 9.70E-16 2.00E-15 6.00E-13 1.36E+00 



ENERGY LABORATORIES, JNC. * 2393 Sa/t Creektfighway (82601) * PO. Box3258 - Caspec WY82602 
To/l Free 888.235.05f5 * 3022350515 Fax 30Z234.1639 * casper@energy/ab.com wwenergylab.com 

CO7040233-005 
01/02/2007 - 04/022007 

Air Volume in mLs 

4. %l?+09 

HIGH VOLUME AIR SAMPLING REPORT 

EID: AM 

1.2 1E-I6 N/A 1.00E-16 9.00E-14 I .34E-0 1 

Ra < I.OOE-16 NIA 1.00E-16 9.00E-13 C: l.1lE-02 

""U 
226 

2.03E+00 *"Pb 1.22E-14 7.86E-16 2.00E-15 6.00E-13 

CO7070204-005 

0410?_l2007 - 07!0312007 
Air Volume in m L s  

5.12 E+O9 

2.34E-16 N/A 1.00E-16 9.00E-14 2.60E-0 1 
Ra < 1.00E-16 N/A 1.00E-16 9.00E-13 < l.llE-02 

""U 
226 

210Pb 9.53E-15 1.27E-15 2.OOE-15 6.00E-13 1.59E+00 

CO7100307-006 
07:02/2007 - 10/01/2007 

Air Volume in m L s  

5.03B+09 

natU 7.16E-16 N/A 1.00E-16 9.00E-14 7.95E-01 
Ra 1.1 9E-16 5.96E- 1 7 1.00E-16 9.00E-13 1.33E-02 

226 

1.72E- 14 1.2 1E-15 2.00E-15 6.00E-13 2.&7E+00 '"Pb 

CO8010210-005 
10:01/1007 - 1/02/2008 

Air Volume in mLs 
5.25E+09 

LLD's are from Reg. Guide 4.14 
*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Tabie 2 
Year for Natural Uranium 
Week for Radium-226 
Day for Lead-2 10 

na'U 1.71E-16 NIA 1.00E-16 9.00E-14 1.90E-01 
Ra < 1.00E-16 N/A 1 .OOE- 16 9.00E-13 < 1.llE-02 226 

'"Pb 7.09E-15 9.71E-16 2.00E-15 6.00E-13 1.1 8E+00 

-6- 
TRACK# C0801O71n 

mailto:casper@energy/ab.com
http://wwenergylab.com


ENERG Y L A BORA TORIEG INC. - 2393 Salt Creek H@h way (8260 1) * f? 0. Box 3258 0 Caspec W Y 82602 
Tbl/ Free 888.235 0575 * 302 235 0515 * Fax 30Z234.1639 0 casper@energylab.com 0 wwfienergylab.com 

Quartermate Sampled Air 
Volume 

CLIENT: CROW BUTTE RESOURCES 

REPORT DATE: January 26,2008 

Error Effluent Concentration L.L.D. O h  Effluent Radionuclide Estimate Conc." 
pCi/mL pCilmL pCi/mL pCilrnL Concentration 

II SAMPLE ID: AM-6 

< 1.00E-16 NIA I .OOE- 16 9.00E-13 < l.llE-02 Ra 226 
01 'U2/2007 - 04/02/2007 

Air Volume in mLs "'Pb 1.22E- 14 7.60E-16 2.00E-15 6.00E-13 

C07070204-006 
(14/02/2007 - 07/02/2007 

Air Volume in m L s  

5.2013+09 

< 1.00E-16 N/A 1.00E-16 9.00E-14 < 1.llE-01 
9.00E-13 < l.lIE-02 Ra < 1.00E-16 N/A 1.00E-16 

226 

'"Pb 8.29E-15 1.19E-15 2.00E-15 6.00E-13 1.38E+00 

C'07 lOO307-OO7 
07/02!2007 - 10/01/2007 

Air Volume in m L s  

5.18E+09 

I .72E-0 1 
9.00E-13 < l.llE-02 

natU 1.54E- 16 N/A 1 .OOE- I6 9.00E-14 

Ra < 1.00E-16 5.79E-17 1 .OOE- 16 
226 

"'Pb 1.70E-14 l.18E-15 2.00E-1 j 6.00E-13 2.83E+00 

C080102 10-006 

1010 1/2007 - 1/02/2008 
Air Volume in m L s  

5.62E+09 

8.0 IE- 16 NIA 1 .OOE- 16 9.00E- 1 4 8.90E-01 
Ra 3.02E- 1 6 2.31E-16 1.00E-16 9 .OOE- 1 3 3.3 6E-02 226 

*"Pb 7.60E-15 9.61E-16 2.00E-15 6.00E- 13 1.27EtOO 

LLD's are fiom Reg. Guide 4.14 
*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2 
Year for Natural Uranium 
Week for Radium-226 
Day for Lead-2 10 

-7- 
TRACK# C 0 8 0 1 0 2 1  n 



AIR SAMPLING REPORT 

CLIENT: C 

REPORT DATE: January 26,2008 

SAMPLE ID: AM-8 

QuarterDate Sampled Air 
Volume 

Error Effluent Concentration L.L.D. YO Effluent Radionuclide Estimate Conc.' 
pCi/mL pCilrnL pCilmL pCi/mL Concentration 

(207040233-007 
0 13'02/2007 - 04/022007 

Air Volume in mLs 
1.68B+09 

natU 4.06E- 16 N/A 1 .OOE- 16 9.00E-14 4.51E-01 

N/A 1 .OOE- 16 9.00E-13 < l.llE-02 Ra < 1.00E-16 226 

'I0Pb 1.64E- 14 9.19E-16 2.00E-15 6.00E-13 2.7 3 E+OO 

""rr 3.8l.E-16 CO7070204-007 N/A 1.00E-16 9.00E-14 4.24E-0 1 
04/02/2007 - 07!0211007 

Air Volume in mLs 
4.46C+OY 

< 1.00E-16 N/A 1 .OOE- 16 9.00E-13 < 1.lIE-02 Ra 226 

2'oPb 7.24E-15 1.30E-15 2.00E- 15 6.00E- 13 1.2 1 E+OO 

C07 100307-008 

LLD's are &om Reg. Guide 4.14 
*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2 
Year for Natural Uranium 
Week for Radium-226 
Day for Lead-2 10 

""U 9.50E-16 

-8- 
TRACK# C 0 8 0 1 0 2 1 f l  

N/A 1.00E-16 I 9.00E-14 1.06E+00 
Ra 1.30E-I6 1 6.48E-17 I 1.00E-16 I 9.00E-13 226 

1.44E-02 

I Air Volume in mLs 

3.631".+09 
I 2.00E-15 I 6.00E-13 I 3.14E+00 ""Pb 1.88E-14 I 1.32E-15 I 

C080 102 10-007 "9J 
10/01/2007 - 1/02/7008 Ra 

Air Volume in mLs '"Pb 

226 
4.24E-16 NIA 1.00E-16 9.00E-14 4.72E-01 

< 1.00E-16 N/A 1.00E-16 9.00E-13 < l.llE-02 
1.14E-14 1.18E-15 2.00E-15 6.00E-13 1.90E+00 



Appendix G 

Environmental TLD Monitoring Results 

Third and Fourth Quarter, 2007 
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Appendix H 

Sediment Monitoring Results 

Third and Fourth Quarter, 2007 



Client: 
Project: 
Lab ID: 
Client Sample ID: 

LABORATORY ANALYTICAL REPORT 

Revised Date: 02/14/08 
Crow Butte Resources Report Date: 01/21/08 
Annual Sediment Samples Collection Date: 11/30/07 
CO7121231-001 DateReceived: 12/28/07 
E12 Stream S I  Matrix: Soil 

Analyses 
MCU 

Analysis Date I By Result Units Qualifiers RL QCL Method 

METALS - TOTAL 
Uranium 
Uranium, Activity 

RADIONUCLIDES -TOTAL 
Lead 210 
Lead 210 precision (*) 
Radium 226 
Radium 226 precisian (k) 

10.7 rngkg-dry D 0.03 SW6020 02/11/08 14:16 / ts 
7.21 pCilg-dry D 0.02 SW6020 02/11/08 14:16 / ts 

2.0 pCilg-dry 
0.2 pCi/g-dry 
2.8 pCilg-dry 
0.3 pCi/g-dry 

0.1 E909.OM 01/03/08 09:05 I drn 
E909.OM 01/03/08 09:05 / drn 

0.1 E903.0 01/15/08 12:23 / trs 
E903.0 01/15/08 12:23 / trs 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

-1- 
TRACK# C07121231 R 1  



ENERGY LABORA TORIES, INC. * 2393 Salt Creek Hbhway (8.2601) * PO. Box 3258 * Caspel; WY82602 
Tall Free $88.2350515 * 302235.0515 Fax 302234.1639 casper@energylaab.com 0 wwMenergylab.com 

LABORATORY ANALYTiCAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E13 Stream S2 
Lab ID: CO7121231-002 

Revised Date: 02/14/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 12/28/07 

Matrix: Soil 

Analyses 
MCU 

Result Units Qualifiers RL QCL Method Analysis Date I By 

METALS - TOTAL 
Uranium 
Uranium, Activity 

2.63 mglkg-dry D 0.03 SW6020 
1.78 pCi/g-dry D 0.02 SW6020 

01/09/08 19:17 / ts 
01/09/08 19:17 I ts 

RADIONUCLIDES - TOTAL 
Lead 210 
Lead 210 precision (k) 

Radium 226 
Radium 226 precision (k) 

0.7 pCi/g-dry 
0.1 pCilg-dry 
0.6 pCilg-dry 
0.1 PCiIg-dry 

0.1 E909.OM 
E909.OM 

0.1 E903.0 
E903.0 

01/03/08 09:05 / dm 
01/03/08 09:05 / dm 
01/15/08 12:23 / trs 
01/15/08 12:23 / trs 

Report 
Definitbns: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

-2 -  
TRACK# C 0 7 1 2 1 2 3 1  R1 

mailto:casper@energylaab.com
http://wwMenergylab.com


ENERG Y LABORA TORE6 IAC. a 2393 Saft Creek H@h way (8260 I }  t? 0. Box 3258 0 Caspec WY 82602 
ToJl Free 888.235: 05-15 0 30Z235 05-75 , Fax 30Z234.1639 0 casper@eflergyfab.com 0 bvbvw. energylab,.com 

LABORATORY ANALYTICAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E14 Stream S5 
Lab ID: CO7121231-003 

Revised Date: 0211 4/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 22/28/07 

Matrix: Soil 

MCU 
Analysis Date / By Analyses Result Units Qualifiers RL QCL Method 

METALS - TOTAL 
2.31 mglkg-dry D 0.03 SW6020 01109/08 1921 I t s  
1.56 pCi/g-dry D 0.02 SW6020 01/09/08 19:21 / ts 

Uranium 
Uranium, Activity 

RADIONUCLIDES - TOTAL 
Lead 210 
Lead 210 precision (i-) 
Radium 226 
Radium 226 precision (&) 

0.6 pCilg-dry 
0.1 pCi/g-dry 
0.4 pcilg-dry 
0.1 pCi/g-dry 

0.1 E909.OM 01/03/08 09:05 / dm 
E909.OM 01/03/08 09:05 I dm 

0.1 E903.0 01/25/08 1223 I trs 
E903.0 01/15/08 1223 I trs 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

-3- 
TRACK# C 0 7 1 2 1 2 3 1  R1 

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


ENERGY LABOR4 ?-ORES, INC. * 2393 Salt Creek Hbhway (82601) * PO. Box3258 * Caspe/; WY82602 
Toll Free 888.235 051 5 * 302 235.0515 a Fax 302234.1639 a casper@energylab. corn 1 w i m  energylab. corn 

LABORATORY ANALYTICAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E15 Stream E l  & E2 
Lab ID: CO7121231-004 

Revised Date: 02/14/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 12/28/07 

Matrix: Soil 

Analyses 

~- 

MCU 
Qualifiers RL QCL Method Analysis Date I By Result Units 

METALS - TOTAL 
Uranium 
Uranium, Activity 

RADIONUCLIDES - TOTAL 
Lead 220 
Lead 21 0 precision (e) 
Radium 226 
Radium 226 precision (k) 

01/09/08 19:25 I t s  
01/09/08 19% I t s  

4.36 mglkgdry D 0.03 SW6020 
2.95 pCilg-dry D 0.02 SW6020 

1 pCilg-dry 
0.1 pCilg-dry 
0.7 pCilg-dry 
0.2 pCi/g-dry 

0.1 E909.OM 01/03/08 09:05 / dm 
E909.OM 01/03/08 09:05 / dm 

0.1 E903.0 01/15/08 1223 / trs 
E903.0 01/15/08 1223 / trs 

~- 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

-4-  
TRACK# C0712123l. R1 



ENERCi Y LA BORA TORE§. hVC. = 2393 Sal Creek Hbhway (82601) FI 0. Box 3258 0 Caspec WY 82602 
Toll Free 888.2350575 302235.05515 a Fax 302234.1639 0 casper@energylab.com - wwb1:energylab.com 

LABORATORY ANALYTICAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E16 Impoundment 13 
Lab ID: CO7121231-005 

Revised Date: 02/14/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 12/28/07 

Matrix: Soil 

Analyses 
M C U  

Result Units Qualifiers RL QCL Method Analysis Date I By 

METALS - TOTAL 
Uranium 
Uranium, Activity 

7.88 mglkg-dry D 0.03 
5.33 pCi/g-dry D 0.02 

SW6020 
SW6020 

01/09/08 19:30 I ts  
01/09/08 19:30 l ts 

RADIONUCLIDES -TOTAL 
Lead 210 
Lead 210 precision (rt) 
Radium 226 
Radium 226 precision (k) 

1.1 pCilg-dry 
0.1 pCi/g-dry 
0.5 pCi/g-dry 
0.1 pCi/g-dry 

0.1 

0.1 

E909.OM 
E909.OM 
E903.0 
E903.0 

01/09/08 09:15 /dm 
01/09/08 09:15 / dm 
01/15/08 o a z  / trs 
01/15/08 08:27 / trs 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

-5- 
TRACK# C 0 7 1 2 1 2 3 1  R 1  

mailto:casper@energylab.com
http://wwb1:energylab.com


ENERG Y LA BORA TORIES, INC. 2393 Salt Creek H@h way (8260 1) PO. Box 3258 a Caspec WY 82602 
Toll Free 888.235 0515 307O2235 0515 ,’ Fax 302 234.1639 0 casper@energyIab.com * wwMenergy1ab.com 

LABORATORY ANALYTICAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E17 Impoundment 14 
Lab ID: CO7121231-006 

Revised Date: 0211 4/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 12128107 

Matrix: Soil 

Analyses 
MCU 

Result Units Qualifiers RL QCL Method Analysis Date I By 

METALS - TOTAL 
Uranium 
Uranium, Activity 

RADIONUCLIDES - TOTAL 
Lead 21 0 
Lead 21 0 precision (k) 

Radium 226 
Radium 226 precision (k) 

25.9 mg/kg-dry D 0.03 SW6020 0211 1/08 14: 12 / ts 
17.5 pCilg-dry D 0.02 SW6020 02/11/08 14:12 / ts 

3.2 pCi/g-dry 
0.2 pCi/g-dry 
1.4 pCi/g-dry 
0.2 pCilg-dry 

0.1 E909.OM 01/09/08 09:15 l dm 
E909.OM 01/09/08 09:15 / drn 

0.1 E903.0 01/15/08 0827 / trs 
E903.0 01/15/08 0827 / trs 

Report RL-  Analyte reporting limit. MCL - Maximum contaminant level. 
Definitions: QCL - Quality control limit. 

D - RL increased due to sample matrix interference. 
ND - Not detected at the  reporting limit. 

-6 -  
TRACK# C 0 7 1 2 1 2 3 1  R 1  

mailto:casper@energyIab.com
http://wwMenergy1ab.com


ENERG Y LA BORA Tow/Es, INC. - 2393 Sa/t Creek High way (8260 I )  * F? 0. Box 3258 8 Caspec WY82602 
Toll free 888.235 0515 * 30Z235 0515 Fax 3022341639 casper@energylab.com wwcz!energy/ab.com 

LABORATORY ANALYTICAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E18 Impoundment 15 
Lab ID: CO7121231-007 

Revised Date: 02/14/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 12/28/07 

Matrix: Soil 

M C U  
Analysis Date I By Analyses Result Units Qualifiers RL QCL Method 

METALS - TOTAL 
Uranium 
Uranium, Activity 

RADIONUCLIDES -TOTAL 
Lead 210 
Lead 210 precision (*) 
Radium 226 
Radium 226 precision (*) 

3.12 mg/kg-dry 0 0.03 SW6020 01/09/08 1954 / ts 
2.1 I pCilg-dry D 0.02 SW6020 01/09/08 1954 I t s  

1.2 pCi/g-dry 
0.1 pWg-dry 
0.5 pCilg-dry 
0.1 pCi/g-dry 

0.1 E909.OM 01/09/08 09:15 / dm 
E909.OM 01/09/08 09:15 / dm 

0.1 E903.0 01/15/08 0827 I trs 
E903.0 01115108 0827 I trs 

Report 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

- 7- 
TRACK# C 0 7 1 7 1 7 1 1  U T  

mailto:casper@energylab.com
http://wwcz!energy/ab.com


€.ERGYLABORATORI€§, INC 0 2393 Satt CreekH&hway(82607) EO. BOX 3258 0 Caspe/; WY82602 
Toll Free 888235.0575 3022350515 Fax 30% 234.1639 0 casper@energy/ab.com - wwmenergy/ab.com 

LABORATORY ANALYTICAL REPORT 

Client: Crow Butte Resources 
Project: Annual Sediment Samples 

Client Sample ID: E19 Stream E5 
Lab ID: CO7121231-008 

Revised Date: 02/14/08 
Report Date: 01/21/08 

Collection Date: 11/30/07 
DateReceived: 12/28/07 

Matrix: Soil 

M C U  
Analyses Result Units Qualifiers RL QCL Method Analysis Date I By 

METALS - TOTAL 
Uranium 
Uranium, Activity 

6.34 mglkg-dry D 0.03 SW6020 02/12/08 14:08 / ts 
4.29 pCi/g-dry D 0.02 SW6020 0211 1/08 14:08 I ts 

RADIONUCLIDES - TOTAL 
Lead 210 
Lead 21 0 precision (2) 
Radium 226 
Radium 226 precision (2) 

0.8 pCi/g-dry 
0.1 pCilg-dry 
0.4 pCi/g-dry 
0.1 pCi/g-dry 

0.1 E909.OM 01/09/08 09:15 / d m  
E909.OM 01/09/08 09:15 / dm 

0.1 E903.0 01/15/08 08:27 / trs 
E903.0 01/15/08 08:27 I trs 

Report 
Definitions: 

RL - Anaiyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 
ND - Not detected at the reporting limit. 

-8 -  
TRACK# C 0 7 1 2 1 2 3 1  R 1  

mailto:casper@energy/ab.com
http://wwmenergy/ab.com
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