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Source Materials License No. SUA-1534, Docket No. 40-8943 
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Washington D.C. 20555 

Mr. David Miesbach 
Groundwater Unit Supervisor 
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CROW BUTTE RESOURCES, INC. 

First Half 2005 Semiannual Radiological Effluent 
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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 1 through 9 during the first and second quarters of 2005. 

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

In June 2005, two shallow monitor wells in Mine Unit 6 (SM6-12 and SM6-28) were placed on 
excursion status. The apparent cause of these excursions was the unusually high water levels in the 
wells due to recent heavy precipitation. The excursions were not related to mining operations. 
Water levels in this portion of the mine have returned to normal levels and SM6-28 and SM6-12 
have been removed from excursion status. 

In May 2005, Mine Unit 5 perimeter monitor well CM5-19 was laced on excursion status. Ths well 
had been trending up slowly for several months. Due to the layout of the mining wells in this area of 
Mine Unit 5, overproduction could cause excursions in adjacent wells. Corrective actions were 
successful at recovery of mining solutions and CM5- 19 was removed fiom excursion status by the 
end of July 2005. 

Excursion reports have been submitted to NRC as required in License Condition 12.2. Complete 
excursion monitoring results are available on site for inspection.. 

1.2 Water Supply Wells and Surface Water 

Summary sheets of quarterly radiological analytical data for the reporting period fiom 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 or stream. Samples 
were obtained fiom all sample locations with the exceptions noted in Appendix A. 

1 
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2 OPERATIONAL 

2.1 Production Data Summary 

Mining operations continued through the first and second quarters of 2005. The average operating 
production flow rate was 4,249 gpm for the first quarter and 4,230 gpm for the second 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 
maximum 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 2,828,030 gallons during the first 
quarter and 3,480,040 gallons during the second 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 continuous basis and 19,599,979 gallons of wastewater 
was injected into the well during the first half of 2005. A summary of the total volume of 
wastewater injected and the average radionuclide content is contained in Appendix D. 

2.3 EMuent 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 lo4 Curies/m3 radon 
release from leaching operations and the radon release calculations for the first half of 2005 use this 
release rate estimate. 

During the first quarter production occurred at an average flow rate of 4,249 gpm (16,084 lpm). 
Production was maintained continuously for 90 days during the first quarter with an operating 
factor of 100%. The production flow for the first quarter results in a calculated radon release of 
1,057 Curies During the second quarter production occurred at an average flow rate of 4,230 gpm 
(1 6,O 12 lpm). Production was maintained nearly continuously for 9 1 days during the second quarter 
with an operating factor of 99.97%. The production flow for the second quarter results in a 
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calculated radon release of 1,063 Curies. Calculations for radon release from production operations 
are shown in Appendix E. 

Additional wells were brought on line during the first half of 2005. Calculations for the start-up of 
7.3 acres of a new wellfield are shown in Appendix E. The calculated radon released from start-up 
of 7.3 acres is 9 Curies. 

The total radon emission due to leaching operations from the Crow Butte plant for the first half of 
2005 was 2,129 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 osmosis the 
radon concentration is 0.470 pCiA after adjusting for wellfield loss and ion exchange loss. 

During the first half of 2005, a total of 141,704,766 gallons (536,410,638 1) of restoration water 
was produced from Mine Units 2, 3 and 4. Based upon an estimated radon concentration of 0.697 
pCi/l, the total amount of radon in the restoration solution was calculated to be 374 Curies as 
shown in Appendix E. The estimated release of radon through wellfield loss at 25% of this total 
was 93 Curies. The plant loss for ion exchange treatment of the restoration water is estimated at 
10% of the remaining radon, or 28 Curies. 

Of the total amount of restoration water produced in the first half of 2005, 45,251,301 gallons 
(171,294,727 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 81 Curies. An additional 2.0 
acres of wellfields were placed in restoration during the first half of 2005. The calculated radon 
released from start-up of 2.0 acres is 3 Curies. Calculations for the start-up of additional wellfield 
areas placed in restoration are shown in Appendix E. 

Based upon the calculations shown in Appendix E, the total estimated semiannual radon emission 
for the first half of 2005 from restoration activities was 205 Curies. This resulted in a total 
estimated radon release from the Crow Butte project during the first half of 2005 of 2,334 Curies. 
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2.4 Restoration 

Restoration activities continued in Mine Units 2,3, and 4 during the first half of 2005. Restoration 
injection and production totals are included in Appendix €3. Restoration injection pressures are 
included in Appendix C. 

3 ENVIRONMENTAL MONITOFUNG 

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 two locations on Squaw Creek and two locations on English 
Creek on an annual basis in October. The results of selment sampling for 2005 will be included in 
the report for the second half of 2005. 

4 



Appendix A 

Private Well and Surface Water Radiological Monitoring Results 

First and Second Quarter, 2005 



I CROW BUTTE RESOURCES, INC. 

PRIVATE WELL AND SURFACE WATER RADIOLOGICAL MONITORING RESULTS 

FIRST QUARTER, 2005 

t 

SAMPLE DATE URANIUM URANIUM RADIUM-226 RADIUM-226 
ID SAMPLED mgn pCi/ml pCin precision f 

* 

Well #8 3/4/2005 0.010 9.09E-09 ND 
Well # I  1 3/4/2005 0.008 5.OOE-09 0.3 0.3 
Well #I2 3 I412005 0.003 2.00E-09 ND 
Well #24 3/4/2005 0 005 3.00E-09 ND 
Well #25 3/4/2005 0.005 4.00E-09 ND 
Well #26 3/4/2005 0.007 5 .OOE-09 ND 
Well #27 WELL INSIDE MINE UNIT. SAMPLING DISCONTINUED. 
Well #28 
Well #4 1 

WELL INOPERABLE-NO SAMPLE COLLECTED 
WELL INOPERABLE-NO SAMPLE COLLECTED 

Well #63 3/3/2005 0.020 1.00E-08 0.4 0.3 
Well #I25 3/4/2005 0.007 4.00E-09 ND 
Well #129 3/3/2005 0.008 5.00E-09 ND - 
Well #131 3/4/2005 0.004 3 .OOE-09 ND 
Well #133 3/3/2005 0.008 6.00E-09 ND 
Well #134 3/3/2005 0.010 7.00E-09 0.4 0.3 
Well #135 3/3/2005 0.020 1.00E-08 0.2 0.3 
Well #I38 3 /4/2005 0.010 1.00E-08 ND - 
Well #140 3/4/2005 0.010 7.00E-09 ND 

Drinking Water Well 3/4/2005 0.007 5.00E-09 ND -----. 

Stream S-1 3/3/2005 0.004 3.00E-09 ND 
Stream S-2 313 I2005 0.004 3.00E-09 ND 
Stream S-5 3/3/2005 0.005 3.00E-09 ND 

ND Stream E-1 3/3/2005 
Stream E-5 3/3/2005 0.009 6.00E-09 ND 

- - ~. 
I .OOE-08 -~ - 0.020 

~ - -  

Impoundment 1-3 3/3/2005 0.030 2.00E-08 ND - 
Impoundment 1-4 3/3/2005 0.030 2.00E-08 ND - 

Reporting Limit 0.000 2.OOE-10 0.2 - 

ND-Not detected at the reporting limit 



CROW BUTTE RESOURCES, INC. 

PRIVATE WELL AND SURFACE WATER RADIOLOGICAL MONITORZNG RESULTS 
I 

n SAMPLE 
ID I 

Well #8 

U 

Well #26 

n 

Well#131 
Well #133 

Well #134 

Well #135 

Well #138 
Well #140 

Drinking Water Well 

Stream S-1 

Stream S-2 

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

Stream E-5 
.r 

Impoundment 1-3 
Impoundment 1-4 

I Reporting Limit 
1 

11 SECOND QUARTER, 2005 

DATE URANIUM URANIUM RADIUM-226 RADIUM-226 
&i/ml pCU precision k SAMPLED mgn 

5/27/2005 0.0 I O  9.09E-09 0.3 0.3 

WELL INOPERABLE-NO SAMPLE COLLECTED 
5/26/2005 0.004 3.00E-09 0.3 0.3 
61 1 012005 0.005 3.00E-09 0.2 0.3 

6/10/2005 0.006 4.00E-09 0.3 0.3 
5/26/2005 0.007 5 .OOE-09 ND 

WELL INOPERABLE-NO SAMPLE COLLECTED 

WELL INOPERABLE-NO SAMPLE COLLECTED 
611 012005 0.020 1 .OOE-08 0.2 0.3 

6/10/2005 0.007 4.00E-09 ND 

5/27/2005 0.007 5.00E-09 MI 
61 10/2OO5 0.006 4.00E-09 ND 
611 0/2005 0.009 6.00E-09 0.5 0.3 

5/27/2005 0.010 7.00E-09 
5/27/2005 0.020 1 .OOE-08 
611 012005 0.010 9.00E-09 
5/27/2005 0.010 7.00E-09 
5/27/2005 0.007 5.00E-09 ND 

512 712005 0.004 3.00E-09 0.5 0.5 
5/27/2005 0.004 3.00E-09 0.5 0.6 

5/26/2005 0.005 3.00E-09 ND 

5/26/2005 0.020 1.00E-08, 0.3 0.3 

5/27/2005 0.004 3.00E-09 ND 

5/27/2005 I 0.020 I 1.OOE-08 I ND 1 
512 712005 0.010 7.OOE-08 0.2 0.3 

0.0003 2.00E-10 0.2 

ND-Not detected at the reporting limit 



Appendix B 

Plant Production and Waste Totals 

First and Second Quarter, 2005 







Appendix C 

Wellfield Injection Pressures 

First and Second Quarter, 2005 







Appendix D 

Deep Disposal Well Injection Radiological Data 

First and Second Quarter, 2005 
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Appendix E 

Radon Release Calculations 

First and Second Quarter, 2005 



Radon Effluent Release Calculation (Production and Startup) 

Fmt Quarter 2005 Radon Release from Leachmg Operahons 

Toial Radon 
P r o h o n  Flav Radon-222 Decoy M3fliier HourdDoy M i m & ~ ~  Release @om 

Curiesrh43 (liters) Constant Operating &ys Operating Facior conversion Conversion Conwrsian Leaching 

7 04E-04 16.084 0 72 90 I00 ow 0 001 24 60 1,057 

Second Quarter 2005 Radon Release from Leachmg Operations 

Total Radon 
Release from Produciion Flow Radon-222 Decay M3/bter HarrdDay MinutedHour 

Cunevanj (lI&W constant Operahng Dayf OpeMhng Factor canwnon Conversion Comwsim Leoching 

7 04E-04 16,012 0 72 91 100 0% 0 001 24 60 1,063 

First Half2005 Radon Release From Startup 

Total Acres of New Meter3/Acre Orebody Thickness 
CuriwM3 Wellfield Conversion (meters) Porosity 

Total Radon 
Release from 

Stariup 

I 7.048-04 7 4.074 1.52 0.29 9 I 
Total Estimated Radon Release from Production: 2,129 

~ - - ~- ~- ~ __ - 

Radon Effluent Release Calculation (Restoration) 

First Half2005 Radon Release From Restoration: 

Toial Resloroiion 
Flow (liters) Microcuriedliler CuriedMicrocurie Production Potential 

536,410,638 0.697 1.OOE-06 374 

I Weltfvld Ims (25% of Production Potential): 93 I 
I Ion Exchange Loss (1000 of Rcduc?ion Potenld minu WeLLfhld Loss): zx 1 

Reverse 0MnOr;k Lass (10000 ol'remnining auivitv at 0.470 microcuns'lirsr) 81 

Total Reverse 
Osmo.ns Flow 

(liters) Microcuriedliter CuriedMicmrie 

171,294,727 0.470 1.MIE-06 I 
First Half2005 Radon Release From Startup of New Restoration: 

I TotalRadon 1 
Total Acres ofNew Meter3ficre Orebody Thickness 

CunewM3 WellfieId Conversion (meters) Porosip I Release from 
Siarhdp 

I 7.04E-04 2.0 4074 1.52 0.29 3 1 

Total Estimated Radon Release from Restoration: 205 

Total Estimated Radon Release, First Half 2005: 1-1 



Appendix F 

Environmental Air Monitoring Results 

First and Second Quarter, 2005 



Air Monitoring Station 
No. 

Crow Butte Resources, Inc. 
Crow Butte Uranium Project 

Track Etch Cup Ambient Radon Concentrations 

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

Gross Count 

70.1 
110.8 
55.9 
82.2 

13 1.7 
52.6 

106.4 

AB-1 (AM-1 Duplicate) 46 
AB-2 (AM-2 Duplicate) 104.2 
AB-3 (AM-3 Duplicate) 30.7 
AB-5 (AM-5 Duplicate) 146.0 

AB-8 (AM-8 Duplicate) 87.7 
AB-6 (AM-6 Duplicate) 44.9 

LLD (X io-’ pCi/ml> 

Period: Jnnuary 3,2005 to July 5,2005 

Average Radon 
Concentration Accuracy Percent Effluent 
(x 1 o-’ pCi/ml) (x 1 o - ~  pci/ml> Concentration 

0.4 0.05 4.0% 
0.6 0.06 6.0% 
0.3 0.04 3.0% 
0.4 0.04 4.0% 
0.7 0.06 7.0% 
0.3 0.04 3.0% 
0.6 0.06 6.0% 

0.3 0.04 3.0% 
0.6 0.06 6.0% 
0.2 0.04 2.0% 
0.8 0.07 8.0% 
0.2 0.03 2.0% 
0.5 0.05 5.0% 

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



tNtn& Y LAL~UKA IURIE.F, INC. 2393 Salt Creek Htghway (82601) PO Box 3258 * CaspeJ WY 82602 
Dll Free 888 235 0515 8 307 235 0515 a Fax 307 234 1639 * casper@energy/ab corn www energylab corn 

Quarter/Date Sampled 
Air Volume 

CO5040208-001 
01/03/2005 - 04/01/2005 

I I Air Vo!ume in mLs 

HIGII VOLUIIE AIR SAAIPLING REPORT 

CLIENT: CRO\V BUTTE RESOURCES 

REPORT DATE: July 25, 2005 

SAblPLE ID: AM-1 

Error Effluent 
Radionuclide Estimate Conc.* 

pCilmL pCi/mL 

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

na'U 1.54E- 16 N/A 1 .OOE- 16 9.00E-14 1.71E-01 
1 .OOE- 16 9.00E-13 < l.llE-02 Ra < 1.00E-16 NIA 226 

2'0PlJ 2.03B-14 1.44E-!5 2.00E- 15 6.0OE- 13 3.47E+C)O 

Quarter/Date Sampled 
Air Volume 

Error Effluent Concentration L.L.D. % Effluent 
Radionuclide 1 pci/mL I Estimate 1 pLci/mL 1 Conc.* I 1 Concentration pCi/mL pCi/mL 

CO.5070304-001 
04/04/2005 - 07/05/2005 

Air Volume in mLs 
5.80E+09 

Final prep volume is 0.95 liter 
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-210 

1.75E-16 NIA 1.00E-16 9.00E- 14 1.95E-01 
226Ra < 1.00E-16 N/A 1.00E-16 9.00E-13 < l .llE-02 

1.70E+00 6. OOE- 1 3 1.02E-14 1.28E-15 2 .OOE- 15 '"Pb 

kls: r:\clients2005\crow~butte~resources\air\2q2~05 . X I S  

T r a c k #  CO5070304 P a g e  2 



ENERGY LABORATORIES, INC. 2393 Salt Creek Highway (82GOl) * FIO. Box 3258 * CaspeL WY 82602 
fill Free 888.2350515 302235 0515 Fax 301234.1639 * casper@energy/ab.com wwu!energyiab.com 

____ _I_ 

Error Effluent 
Radionuclide Estimate Conc.* 

pci/mL pCi/mL 

QuarterIDate Sampled Concentration L.L.D. % Effluent 
Concentration 

CO5040208-002 9.22E- 16 N/A 1 .OOE- 16 9. OOE- 14 1.02E + 00 
01 /03/2005 - 04/01/2005 

Air Volume pCi/mL 
,uCi/mL 

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

2. ICE- 14 1.55E-15 2.00E-15 6.OGE-13 3.59E + 00 4;- . ( l n l . r m n  ;.. 210Pb 
1 'L 1 "IUII'b u. mLs I 

4.79E+09 

Error Effluent 
Radionuclide Estimate Conc.* 

pCi/mL pCi/mL 

QuarterIDate Sampled Concentration L.L.D. ?6 Effluent 
Concentration 

CO5070304-002 na'U 1.71E-15 N/A 1.00E-16 9.00E- 14 1.90E+00 

Air Volume pCi/mL pCi/mL 

N/A 1.00E-16 9.00E-13 < 1.llE-02 Ra < 1.00E-16 226 4/1/2005 - 7/5/2005 

1.54E+00 Air Volume in mLs 'loPb 9.26E-15 1.33E-15 2.00E-15 6.00E-13 

IHGH VOLUME AIR SAR.IPLING REPORT 

CLIENT: CROW BUTTE RESOURCES 

REPORT DATE: July 25, 2205 

SARIPLE ID: AR.1-2 

Final prep volume is 0.95 liter 
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-210 

kls: r:\clientsZ005\crow~bbutte~resources\air\2qZO05.~ls 

T r a c k #  CO5070304 P a a e  3 

mailto:casper@energy/ab.com
http://wwu!energyiab.com


ENERGY iABORATORlES, IAC. 2393 Salf Creek HQhway (82601) PO. Box 3258 0 &spec WY82602 
Toll Free 888.235 0515 * 30% 235.0515 0 Fax 30% 234. I639 * casper@energylab. corn www. energylab. corn 

QuarterIDate Sampled 
Air Volume 

HIGH VOLURIE AIR SAAIPLING REPORT 

CLIENT: CROW BUTTE RESOURCES 

REPORT DATE: July 25, 2005 

SAMPLE ID: Ah13 

Error Effluent 
Radionuclide Estimate Conc.* 

Concentration L.L.D. % Effluent 
pCilmL PCi/mL pci/mL Concentration pCi1mL 

CO5040208-003 
Oi/O3/2005 - 04/01/2005 

Air V=!W,P in mLs 
4.92E+09 

na'U 1.95E-16 N/A 1 .OOE- 16 9. OOE- 14 2.17E-01 

< 1.00E-16 NIA 1.00E-16 9.00E-13 < l .llE-02 226Ra 
2'opb 2. ICE-I4 I.50E-15 2.CCE-: 5 5.OOE-13 3.50E +GO 

QuartedDate Sampled 
Air Volume 

CO5070304-003 
41 112005 - 7/5/2005 

I 5.65E + 09 
Air Volume in mLs 

Final prep volume is 0.95 liter 
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-210 

Error Effluent 
Radionuclide Estimate Cow.* 

Concentration L.L.D. % Effluent 
rCi/mL pci/mL Concentration pCi/mL 

pCilmL 

na'U 3.09E-16 NIA 1.00E-16 9.00E-14 3.44E-0 1 
< 1.00E-16 N/A 1 .OOE- 16 9.00E-13 < l .llE-02 226Ra 

*loPb 1.05E-14 1.3 1E- 15 2 .OOE- 15 6 .COE- 13 1.75E+00 

kls: r:\clien~s2005\crow~butte~resources\air\2q2005 .XIS 

T r a c k #  CO5070304 P a g e  4 



ENERGY LABORATORIES, INC. 2393 Salt Creek Highway (82601) PO. Box 3258 * Caspe/: WY82602 
Tbll Free 888.2,15.0515 * 302235.0515 - Fax 302234,1639 0 casper@energylab.com * wwMenergyIab.com 

QuarterIDate Sampled 
Air Volume 

CO5040208-004 
01/03/2005 - 04/01/2005 

Air Volume in mLs 
5.28E +09 

I 
I 

HIGH VOLUJIE AIR SAhlPLING REPORT 

CLIENT: CROW BUTTE RESOURCES 

REPORT DATE: July 25, ZOOS 
REVISED REPORT DATE: August 9, 2005 

SAMPLE ID: AM-4 

Effluent 
Radionuclide Estimate Conc.* 

Error 

pCilrnL 

'36 Effluent Concentration L.L.D. 
PCi/mL pci/mL Concentration pCi/mL 

na'U 1.82E-16 N/A 1.00E-16 9.00E- 14 2.02E-01 
N/A 1.00E-16 9.00E-13 < l .llE-02 226Ra < 1.00E-16 

1.96E-14 1.40E-15 2.00E- 15 6.00E-13 3.26E + 00 *"Pb 

QuarterIDate Sampled 
Air Volume 

CO5070304-004 
41 1/2005 - 7/5/2005 I Air Volume in mLs 

Error Effluent 
Radionuclide Estimate Conc.* 

pCi/mL pCilmL 

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

nalU 3.42E-16 N/A 1 .OOE- 16 9. OOE- 14 3.80E-01 
1.45E-01 226Ra 1.31E-15 2.36E-16 1.00E-16 9.00E- 13 

2'oPb 1.43E-14 1.31E-15 2.00E- 15 6.00E- 13 2.39E+00 
6.03E+09 I 

QuarterIDate Sampled 
Air Volume 

C05070304-004Recheck 

Error Effluent 
Radionuclide Estimate Conc.* 

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

1.61E-15 2.68E-16 1.00E-16 9.00E- 13 1.78E-01 
2 2 6 ~ ~  

41 112005 - 7/5/2005 
Air Volume in mLs 

6.03E + 09 

Final prep volume is 0.95 liter 
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-210 

kls: r: \clients2005\crow~butt~~r~sources\air\2q2005~am4~recheck.xls 

mailto:casper@energylab.com
http://wwMenergyIab.com
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~- 

Error Effluent 
Estimate Conc.* 
pCilmL pCi/mL 

L.L.D. % Effluent QuartertDate Sampled Concentration 
Concentration pCiImL pCi/mL 

Radionuclide Air Volume 

3.88E-01 
Ra 1.3 1 E- 16 1.12E-16 1 .OOE- 16 9.00E-13 1.45E-02 

CO5040208-005 "W 3.49E-16 N/A 1.00E-16 9.00E- 14 
0 1 /03/2005 - 0410 1/20O5 226 

1.80E-14 ' I.42E-15 2.00E-15 5.3OE-I3 3 .Ol  E 4- OG Air VG!urr,e in mLs' Z'Op!, 

5.09E+09 

Error Effluent 
Radionuclide Estimate Conc.* QuartedDate Sampled Concentration L.L.D. % Effluent 

Air Volume pCi/mL pCi/mL VCiJmL Concentration 

CO5070304-005 'latU 2.92E- 16 N/A 1 .OOE- 16 9.00E- 14 3.24E-01 
4/1/2005 - 7/5/2005 226Ra < 1.00E-16 NJA 1 .OOE- 16 9.00E-13 < l .llE-02 

Air Volume in mLs 210Pb 1.13E-14 1.33E- 15 2 .OOE- 15 6.00E- 13 1.89E +00 
5.64E +09 

IIlGH VOLLME AIR SAMPLING REPORT 

CLIENT: CROW BUTTE RESOUKCES 

REPORT DATE: July 25, 2005 

SAhlPLE ID: AM-5 

I I 

Final prep volume is 0.95 liter 
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-210 

kls: r:\clients2005\crow~butte~resources\air\2q2005 . X I S  

T r a c k #  CO5070304 Pa g e  E 



ENERGY LABORATQRIES. INC. 2393 Salt Creek Highway (82601) e PO. Box3258 r Caper; WY82602 
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---- 

I 

HIGH VOLUME AIR SAMPLING REPORT 

CLIENT: CROW BU'ITE RESOURCES 

REPORT DATE: July 25, 2005 

SAMPLE ID: AM-6 

Error Effluent 
Radionuclide Estimate Conc.* 

pCilmL pCilmL 

L.L.D. % Effluent QuarterlDate Sampled Concentration 
Concentration Air Volume pCi1mL pCi/mL 

CO5040208-006 1.05E-16 N/A 1.00E-16 9. OOE- 14 1.16E-0 1 
NIA 1 .OOE- 16 9.00E-13 < 1.llE-02 0 1 /03/2005 - 0410 1 I2005 < 1.00E-16 2XRa 

1.843-1: 1.4%-15 2.90E-l5 5.OOE-13 3.97%. + 90 Air V G ! I ~ ~ Z ~  in n;Ls 2'opb 

4.99E+09 

QuarterIDate Sampled 
Air Volume 

CO5070304-006 
4/1/2005 - 7/5/2005 

Air Volume in mLs 
5.9 1 E + 09 

Final prep volume is 0.95 liter 
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-210 

Error Effluent 
Radionuclide Estimate Cone.* 

Concentration L.L.D. % Effluent 
pCi/mL pCi1mL PCi/mL pci,mL Concentration 

""'U 1.24E-16 NIA 1 .OOE- 16 9.00E-14 1.37E-0 1 
< 1.00E-16 NIA 1.00E-16 9.00E-13 < l.llE-02 Ra 226 

'"Pb 1.08E-14 1.27E-15 2. OOE- 15 6.00E- 13 1.80E +00 

kls : r:\clien!s2005\crow~butte~resources\air\2q2005 .XIS 

T r a c k #  C)O55070.1(74 P R O -  7 

mailto:cas,per@energylab.com
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QuarterJDate Sampled 
Air Volume 

CO5040208-007 
01 /03/2005 - 04/01/2005 
I Air ?c!l?me Lr mLs I 4.95E +09 

HIGH VOLUbIE AIR SAhlPLING REPORT 

CLIENT: CKOW BUTTE RESOURCES 

REPORT DATE: July 25, 2005 

SNLlPLE ID: AM-8 

Error Effluent 
Radionuclide Estimate Conc.* 

Concentration L.L.D. % Effluent 
pCi/mL CcCiJmL pci/mL Concentration pCi/mL 

na'U 1.72E-16 NIA 1 .OOE- 16 9.00E-14 1.91E-01 
226Ra < 1.00E-16 N/A 1.00E-16 9.00E-13 < l .llE-02 

1.52E-14 1.42E-l5 L."Od- IJ 5.00E-i3 2.71 E + 00 ~n P qc 2'0Pb 

Quarter/Date Sampled 
Air Volume 

Error Effluent 
Radionuclide Estimate Conc.* 

Concentration L.L.D. % Effluent 
pCi/mL PCilmL Concentration pCiImL 

I I I I I I 

(305070304-007 na'U 3 WF-16 I N I A  a nnr: I A  

-~ ^.^ I Air Volume in mLs( LIUPb I 9.53E-15 1 1.49E-15 I 2.00E-15 
I i I I 

6.00E- 13 1.59E+00 
4.78E+09 1 

Final prep volume is 0.95 liter 
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-210 

kls: r:\clienrs2@05\crow~butte~resources\air\2q2@@5.xls 

T r a c k #  CO5070304 P a g e  a 

mailto:casper@energylab.com
http://ww19:energyfab.com


Appendix G 

Environmental TLD Monitoring Results 

First and Second Quarter, 2005 
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