
CANrnCO mSOTmcE5 
CROW BUTTE OPERATION 

86 Crow Butte Road 
P.O. Box 169 (308) 665-2215 
Crawford, Nebraska 69339-0169 (308) 665-2341 - FAX 

August 20,2005 

United States Nuclear Regulatory Coinniissioii 
Region IV 
Material Radiation Protection Section 
6 1 i Ryan Plaza Drive 
Suite 400 
Arlington, Texas 7601 1-4005 

Subject: Semiannual Radiological Effluent and Environmental Monitoring Report 
Sourcc Mztcrials Liccnsc No. SUA-1 534, Doclcct No. 40-8943 

Dear Sir or Madam: 

Enclosed please find one copy of the Seiniannual Radiological Effluent and Environmental 
Monitoring Report: for the Crow Rutte LTrailiiiin Project. The report is provided in accordan~e \vi& 
License Condition 12.1 of Source Materials License SUA-1534 and 10 CFR Part 40. This report 
covers the first and second quarters of 2008. 

I~YOLI  have any questions concerning the report, please feel free to call me at (308) 665-2215. 

Sincerely, 
C M C O  RESOURCES 

b Lany Teahon 

Manager of Health, Safety and Environmental Affhirs 

cc: Mr. Keith I. McCoiinell, Deputy Director 
Decomiiiissioniiig and Uranium Recovery Licensing Directorate 
Division of Waste hknayemeni and Environrnentd Protection 
Office of Federal and State Materials and Environinental Management Programs 
U.S. Nuclear Regulatory Coininission 
Mailstop T8-F5 
Waslington D.C. 20555-0001 

Ms. Jenny Abrahainsoti 
Ground Water Geologist 
Nebraska Department ofEnviroiunenta1 Quality 
PO Box 95922 
Lincoln, Nebraska 68509-8922 
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Monitor Well ID Date On Date Off 
Excursion Excursion 

PR- 8 23 Dec 03 

15-13 27 Dec 03 

PR-15 26 Sep 06 

CM9-5 15 May 08 24 Jun 08 
CM9-3 30 May 08 15 JulO8 

First Half 2008 Semiannual Radiological Effluent 
and Environmental Monitoring Report 

Biweekly Causal Factor(s) 
§am pI in g 
Resumed __ 

Wellfield 
geometry 
Well field 
geometry 
Wellfield 
geometry 

3 JulO8 Over injection 
24 Jul OS Over injection 

1 WATER QUALITY MONITORING DATA 

1.1 Escu rsi on Rlo ti i t o rin g 

Biweekly excursion monitoring in the shallow aquifer and perimeter monitor wells was continued 
in Mine Units 2 through 10 during the first and second quarters of 2008. 

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

On September 26,2006, Mine Unit 2 perimeter inonitor well PR-15 was placed on excursion status. 
PR-15 is a baseline restoration well in Mine Unit 1 that was chosen to inonitor 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 froin Mine Unit 1, have remained on excursion status since 
December 27, 2002 and Deceinber 23, 2003, respectively. Due to the geoinetry 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 I .  

On May 15,2008 and May 30,2008, Mine Unit 9 perimeter inoilitor wells CM9-5 and CM9-3 were 
placed on excursion statm. Overproduction in this area was successful in recovering the iniiling 
solution. CM9-5 and CM9-3 were removed from excursion status 011 June 24, 2008 and July 15, 
2008, respectively. 

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 inonitor 
wells on excursion status during the first half of 2008 follows. 
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1.2 Water Supply Wells and Surface Water 

Summary sheets of quarterly radiological analytical data for the reporting period froin all surface 
waters and water supply wells within one kilonieter 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 from all sample locations with the exceptions noted in Appendix A. 

2 OPERATIONAL 

2.1 Production Data Summary 

Mining operations continued through the first and second quaiters of 2005. The average operating 
production flow rate was 3972 gpin for the first quarter and 3762 g p x  for the second q u ~ ~ t e r .  
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 
niaxiniuni injection pressures for each wellliouse are included in Appendix C in the Wellfield 
Injection Pressure table. During the second quarter CBO experienced two “power bumps” as a 
result of thunderstorms moving through the area. The short power outages temporarily stopped 
well field flow. As flow was restored, scaIe deposits in the trunkline were agitated and began to 
circulate in the line which caused the meter runs to plug in numerous wellhouses. The plugged 
meter runs caused the pressure on the injection inanifold in the affected wellhouses to rise above 
100 PSI. The pressure exceedance did not cause any leaks or cause any daniage to the 
envi roninent. 

2.2 Wastewater Summary 

The total volume of wastewater discharged to the ponds was 3,422,856 gallons during the first 
qmrter and 3,126,155 gallons during tlie secoiid 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 22,405,462 gallons of 
wastewater was injected into tlie well during the first half of 2008. A suininary of the total volunie 
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 calculatioiis of the annual radon 
emissions for the Crow Butte Plant. These calculations assumed a 7.04 x Cmies/in3 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 3,972 bopm (15,036 lpin). 
Production was maintained nearly coiitinuously for 91 days during the first quarter with an 
operating factor of 98.8 %. The production flow for the first quarter results in  a calculated radon 
release of 957 Curies. During the second quarter production occurred at an average flow rate of 
3,762 gpni (14,241 Ipm). Production was iiiaintaiiied nearly coiitinuously for 91 days during the 
second quarter with an operating factor of 100%. The production flow for the second quarter 
results in a calculated radon release of 946 Curies. Calculatioiis for radon release froin production 
operations are shown in Appendix E. 

Additional wells were brought 011 line during the first half of 2008. Calculations for the start-up of 
I 1.93 acres of a new wellfield are shown in Appendix E. The calculated radon released from start- 
up of 11.93 acres is 15 Curies. 

The total radon eniissioii due to leaching operations from the Crow Butte plant for the first half of 
2008 was 1,945 Curies. This calculated release rate is comparable with the releases estiinated in 
CBO's License Renewal Application. 

Radon gas is also released liom restoration activitics. 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 wellGeld loss and 10% of the remaining radon is 
released duriiig 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 pCi/l after adjusting I'or wellfield loss and ion exchange loss. 

During the first hair of 2005, a total of 41,345,709 gallons (156,521,403 1) of restoration water was 
produced from Mine Units 2, 3, 4, and 5. Based upon an estimated radon concentration of 0.697 
pW1, the total amount of radon in the restoration solution was calculated to be 109 Curies as 
shown in Appendix E. The estimated release of radon through wellfield loss at 25% of this total 
was 27 Curies. The plant loss for ion exchange treatment of the restoration water is estimated at 
10% of the remaining radon, or 8 Curies. 

3 
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Of the total amount of restoration water produced in the first half of 2008, 0 gallons (0 1) of the 
water was treated by reverse osmosis. An additional 3.1 acres of wellfields were placed in 
restoration during the first half of 2008. The calculated radon released from start-up of 3.1 acres is 
4 Curies. Calculations for the start-up of 3.1 acres of a wellfield placed in restoration are shown in 
Appendix E. 

Based upon the calculations showi in Appendix E, the total estimated semiannual radon emission 
for the first half of 2003 from restoration activities was 39 Curies. This resulted in a total estimated 
radon release from the Crow Butte project during the first half of 2003 of 1,987 Curies. 

2.4 Restoration 

Restoration activities resunied in Mine Units 2, 3, 4, and 5 during the first half of 2003. The 
restoration circuit was shut off on August 9, 2007 so that additional IX and R.O. treatment could be 
added to the circuit. Restoration injection and production totals are included in Appendix B. 
Restoration injection pressures are included in Appendix C. 

3 ENVIRONMENTAL iVlONITOFUNG 

3.1 Air Monitcr Stations 

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

3.2 TLD Monitors 

Eiiviroixnental TLD inoiiitors are locatecl at each air monitoiing station. The results of the area 
TLD iiioiiitors fall within the expected ranges and are listed in Appendix G. 
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Appendix A 

Private Well and Surface Water Radiological Monitoring Results 

First and Second Quarter, 2008 



FIRST QUARTER, 

SAMPLE DATE URANIUM 
1D SAiiPLED mgll 

Well #S 2/25/2003 0 0156 

Well #1 1 212012 00 8 0 0088 

we11 ft I 2 2/25/2008 0 0036 

Well #26 2/15/2003 0 0066 

Well #28 2/25/2008 0 0066 

Well 841 2/20/2003 0 0069 

Well f#61 211 512003 0 0003 

Well #63 211 5/2003 0 0162 

Well #66 211 5/2008 0 0186 

Well #125 2/20/2003 0 0073 

Well #129 2/22/2008 0 0072 

Well #13 1 211 512008 0 0048 

Well #133 211 5l2008 0 009 

Well #I34 2/22/2oos 0 0116 

Well #135 2/22/2003 0 0176 

Well #138 2/20/2008 0 0167 

Well #I40 2/25/2008 0 01 16 

Well #435 2/20/2008 0 0072 
Drinking Water 2/20/2003 0 0077 

Stream S-1 2/22/2003 0 0046 
Stream S-2 2/22/2008 0 0044 
Stream S-5 3/27/2008 0 0056 

S t ~ m  E-1 & E-2 3/27/2008 0 OS8 
Stream E-5 3/27/2008 0 0201 

Tmpoundment 1-3 3/27/2003 0 119 
Impoundment 1-4 3/27/2008 0 179 
lmpoundment 1-5 3/27/2008 0 0142 
Reporting Limit I 0.0003 

ND-Not detected at the reporting limit 

2005 

URANIUM RA4D1UM-226 RADIURif-226 
pCi/ml pCi/l precision f- 

106E-OX ND 0 032 

6 00E-09 ND 0 12 

2 40E-09 ND 0 11 

4 50E-09 ND 0 11 

4 40E-09 ND 0 12 

4 7 0 5 0 9  ND 0 11 

2 00E-10 3 1  0 36 

109E-08 0 19 0 13 

126E-08 ND 0 12 

4 90E-09 ND 0 1  

4 90E-09 ND 0 084 

3 30E-09 ND 0 13 

6 10E-09 ND 0.12 

7 80E-09 ND 0 096 

1 19E-OX ND 0 099 

1 13E-08 0 43 0 16 

7 90E-09 ND 0 12 

4 90E-09 ND 0 11 
5 20E-09 ND 0 084 

3 10E-09 ND 0 079 
3 00E-09 ND 0 1  
3 SOE-09 ND 0 077 
5 96E-08 ND 0 074 
136E-OS ND 0 13 

S 08E-08 ND 0 083 
1 21E-07 ND 0 078 
9 60E-09 ND 0 084 
2.00E-10 0.2 



CROW BUTTE RESOURCES, INC. 

PRLVATE WELL AND SURFACE WATER RADIOLOGICAL RlONITOIUNG RESULTS 

SECOND QUARTER, 2008 

Well #8 

Well # l1  

Well #12 

Well $26 
Well #2S 

Well fi41 

Well #61 

Well #63 
Well #66 

Well #125 

Well #129 

Well #13 1 
Well #133 

Well ff-134 

Well #l35 

Well #138 

Well #140 

Well #43 5 

Drinking Water Well 

Stream S-l 

Stream S-2 

Stream S-5 

Stream E-1 & E-2 

Stream E-5 

Impoundment 1-3 

Impoundment 1-5 
Reporting Limit 

Impoundment 1-4 

I/ 

6/6/2008 0 0137 9 30E-09 ND 0 1  

611 3/2008 0 0087 5 90E-09 0 2  0 1  

6/13/2008 0 0043 2 SOE-09 ND 0 08 

6/6/2008 0 0063 4 30E-09 ND 0 1  

6/25/2008 0 0066 4 40E-09 ND 0 200 

6/6/2008 0 0083 5 GOE-09 ND 0 1  

6/6/2008 ND ND 3 5  0 3  

6/6/2008 0 0163 1 IOE-08 ND 0 1  

6/6/2008 0 0213 140E-OS 0 2  0 1  

6/13/2008 0 0062 4 20E-09 ND 0 1  

6/27/2003 0 0074 5 00E-09 ND 0 1  

6/13/2008 0 0050 3 40E-09 ND 0 1  

61612 00 8 0 0094 6 40E-09 ND 0 1  

6/20/2008 0 0090 6 50E-09 ND 0 1  

6/20/2008 0 0167 1 IOE-08 ND 0 1  

611 3/2008 0 0158 1 10E-OS ND 0 09 

6/25/2008 00111 7 50E-09 ND 0 1  

6/6/2008 0 0076 5 20E-09 ND 0 09 

611 312008 0 0078 5 40E-09 ND 0 09 

6/27/2008 0 0041 2 80E-09 ND 0 1  

6/27/2008 0 0038 2 60E-09 ND 0 1  

6/26/2008 0 0045 3 10E-09 ND 0 1  

612612008 0 0132 8 90E-09 ND 0 2  

6/20/2008 0 0027 1 SOE-09 ND 0 1  

6/20/2008 0 0336 2 30E-08 ND 0 1  

6/20/2008 0 0105 7 10E-09 ND 0 09 
6/23/2008 0 0040 3 00E-09 ND 0 2  

0.0003 2.00E-10 0.2 

1 DATE I U R A m i  1 URAMUM I RADIUM-226 1 RADIUM-226 
SAMFLED pCi/ml pCiA precision i 

ND-Not detected at  the reporting limit 

I 



Appendix B 

Plant Production and “Waste Totals 

First and Second Quarter, 2008 
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Appendix C 

Wellfield Injection Pressures 

First and Second Quarter, 2008 



I WELLFIELD INJECTION PRESSURE - PSI I 



I WELLFIELD INJECTION PRESSURE -PSI 

The above table summarizes data taken at the regular twice daily pressure check intervals. 
Upset operation conditions exist momentarily alter a shutdown or power outage when pressure regulating valves become plugged with debris and malfunction. The pressures below 
'were observed and reported during upset operation conditions. 
6/4/08 Wellhouses 34, 36, 37, 38, 39,40 Reached 105psi during upset operation conditions. 
6/11/08 Wellhouse 36 Reached 102 psi during upset operation conditions. 
6/19/08 Wellhouse 38 Reached 11 0 psi during upset operation conditions. 



Appendix D 

Deep Disposal Well Injection Radiological Data 

First and Second Quarter, 2008 
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Appendix E 

Radon Release Calciilations 

First and Second Quarter, 2008 



Radon Effluent Release Calculation (Production and Startup) 

First Quarter ZOOS Radon Release from Leaching Operations: 

Total Radon 
i’rodiicrion I.bw Radon-222 Demy MMiter Xoiirs’Daj, dlin;iter/Hoiir Release Jiom 

CirrieuM3 (lrlers) Constant Operating Days Operating Focror conversion Coni~ersion Comersioit Leaching 

7.0413-0-1 15.036 0.72 91 9S.856 0.001 24 60 987 

Second Quarter 200s Radon Release from Leaching Operations: 

TotaIRadan 
Piodiiclion Flois Railori-?,7,7Decay dlY1iter HoiirdDoy ,tl1nvres17foirr Relearefi-orn 

Ciiries~l13 (11 rem) Coitstorir Operaring Days Operaling Facror convsrsion Consersion Conversion Leaching 

7.11‘113-0.I 14,241 0.72 91 100.0% 0.001 24 50 9-16 

First Half 2005 Radon Relcase From Startup: 

Total Radon 
Releasefront 

Slarriip 

7 0413-04 11.9 4,074 1.52 0.29 15 

Total Estimated Radon Release from Production: 1,918 

Radon Effluent Release Calculation (Restoration) 

First Half ZOOS Radoii Releiise From Restornlion: 

Total 
Re.storaliori Flow 

(liferr) illicrocicries/iiter Cirrie&icrociirir I’rodrrctian Porenrial 

156,j21,403 0.697 1.00E-06 1 I19 

\V‘c.llfield Loss (25?’0 of Production Potential): 

Ion 13sch;ingc IAN (IDTO of Production Potential minus Wellfield I~ss): 

27 

8 

Total Rsverse 
Osrnosis Plorv 

(liters) A4icroctrries/liter CiiriesL4licrocrirra 

m 0.470 1 .OOE-06 

First Half 2009 Radon Release From Startup of New Restoration: 

Toral Radon 
Tor01 Acres o f N m  Merer3L4cre Orehodj, Tllich-ness Relrosefiorii 

Ciir1rs.W; w d ~ e l d  Conversion (meters) Porosir). Startup 

7.04E-04 3.1 4074 1.52 0.29 4 

Total Estimated Ridon Release froiii Restoration: 39 

Total Estimated Radon Release, First Half 2005: 



Appendix F 

Environmental Air Monitoring Results 

First and Second Quarter, 2008 



Air ilfonitoring Station 
NO. 

Crow Butte Resources, Pnc. 
Crow Butte Uranium Project 

Track Etch Cup Ambient Radon Concentrations 

m- 1 
AM-2 
AM-3 
AM-4 
Ah4-5 
AM-6 
AM- 8 

Gross Count 

167.2 
229.2 
145.9 
179.0 
221.7 
159.S 
234.6 

N3-1 (AM-1 Duplicate) 156.6 
AB-2 (AM-2 Duplicate) 205.7 
AB-6 (AM-6 Duplicate) 160.8 

Period: January 2, 2008 to Jul) 7, 2008 

Average Radon 
Concentration Accuracy Percent Effluent 
(x io-’ pci/inl> (x 10-~  pCi/nil> Concentration 

0.9 0.07 9.0% 
1.2 0.08 12.0% 
0.8 0.07 8.0% 
1.0 0.07 10.0% 
1.2 0.08 12.0% 
0.9 0.07 9.0% 
1.3 0.08 13.0% 

0.8 0.06 8.0% 
1.1 0.08 11.0% 
0.9 0.07 9.0% 

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



ENERGY LA BORA TORIES INC. * 2393 Salt Creek Mgbway (8260f) * EO. Box 3258 Caspec WY82602 
fill r-%?e 888.235 0 5 5  * 30Z235 03'15 * Fax 302234. i639 casper@energy/ah corn - W K  efietgykb. corn 

Rndionuclide Quartermate Sampled Air 
Volume 

CO8040257-001 "'7J 
01/02/2008 - 04/02/2008 Ra 226 

Air Volume in niLs '"Pb 

REPORT DATE: 

Effluent % Effluent Cow.* 
hCi/mL 

L.L.D. 
pCi/mL 

Error 
Estimate 
pCiiniL 

Concentration 
p.Ci/mL Concentration 

i 1.00E-16 N/A 1.00E-16 9.00E-14 < 1.llE-01 
< 1.00E-16 NIA 1 .OOE-lG 9.00E-13 < I.11E-02 

8.81%-15 . 1.15E-I5 , 2.00E-15 . 6.00E-13 , 1.48E+OO 

Error 
Estimate 
pCi/mL 

Concentration 
j&i/mL Radionuclide QuarterlDate Sampled Air 

Volume 

CO8070537-001 "U < 1,OOE-16 NIA 
126 04/02/2008 - 06/20/2008 Ra < 1.00E-16 1.46E-16 

Air Volume in m L s  ''vb 5.68E-15 3.41E-I 5 

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

Effluent 
C o w *  
pCUmL 

L.L.D. YO Effluent 
pCi/mL Concentration 

1.00E-16 9.00E-14 < 1,llE-01 
1.00E-16 9.00E-13 < 1.llE-02 
2.00E-15 6.00E-13 9.478-01 



EH€f?GYLABORATORfES, 11% * 2393 Salt Creek Highway (82607) - EO. Box 3258 
TOM Free 888.235 0515 . 302.235 0515 * F a  30Z234.1639 casper@eneg,vhb.m,m * wwwen~rgyl,b~com 

Casper; WY82602 

Error 
Estimate 
pCi/mL 

Concentration Quartermate Sampled Air Rndionuclide 
Volu me pCilmL 

CO8040257-002 
""U 1.36E.16 NIA 

01/02/2008 - 04/02/2008 C 1.00E-16 N/A 

Air Volume in mLs 'loPb 1.20E- 14 1 .BE-1 5 

Effluent % Ef'iluent 
Conc.* 
pCi/mL 

L L D .  
pCimL Concentration 

1 . O O E  I 6 9.00E-14 1.5 1 E-0 1 
1 .OOE-16 9.00E-13 1.11E-02 
2.00E-15 2.OOE+OO 6.00E-13 

LLD's are Boin Reg. Guide 4.14 
*Effluent Concentration from the NEW 10 CFR Part 20 - Appendix B - Table 2 
Yeer for N e t u d  Ureninm 
Week for Radium-226 
Day for Lead-2 IO 

L.L.D. Error 
Estimate Concentration Quartermate Sampled Air 

Volume pCVmL pCi/mL PCvmL 

CO8070537-002 ""U 1.47E- 16 N/A 1.00E-16 

04/02/2008 - 07/07/200S '%Ra < 1.00E-16 1.2SE- I 6 1 .OOE- 16 
Air Volume in m L s  "%'b 1.3OE-14 3.1 E- I 5 2.00% I5 

Effluent 
Cone.* % Emuent 

Concentration pCi/mL 

9.00E-14 1.63E-01 
9.00E-13 C l.llE-02 
6.00E-13 2.17EtOO 



€NERGYLABORATOffIES, iNC. * 2393 Salt Creek Htgbwayf826Ofj * EO. Box3258 * Caspec WY82602 
Tall Free 888.235 0515 * 302 235 0515 * Fax 302 234. I639 0 casper@enegyl& corn * ww energy/zb. corn 

concentration 
pCilmL Radionuclide Quarter/Date Sampled Air 

Volume 

CLIENT: 

REPORT DATE: 
PROJECT 8 Environmental Air Composites 

SAMPLEID: AM-3 

Error Efllueot 
Cone.* L.L.D. Estimate ILCumL pCumL Concentrntion pCi/mL 

?A Effluent 

CO8040257-003 
01/02/2008 - 04/02/2008 

Air Volume in mLs 
5.24E+09 

""U < 1.00E-16 N/A 1.00E-16 9.00E-14 < 1.llE-01 
< 1.00E-16 N/A 1.00E-16 9.00E-13 < I.llE-02 22% 

210Pb 1.98E- I4 1.77E-15 2.00E-15 6.00E- 13 3.3IEt00 

- 
% EMuent 

Concentration Conc.* L.L.D. Error 
Estimate 
pCi/mL pcumL pCi/mL 

Concentration QuarterlDate Sampled Air Radlonuc,ide 
Volume pCi/mL 

CO8070537-003 .< !.00E-16 N/A 1.00E-16 9.00E-14 < !.!lE-01 
4 1.00E-16 1.26E-16 1.00E-16 9.00E-13 < 1.llE-02 04/02/2008 - 07/07/2008 126& 

Air Volume in m L s  '"Pb 1.13E-14 , 3.09E-15 2.00E-15 6.00E-13 , 1.88E+00 

5.51E+09 

LLD's we 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 



EffERGYLABORATOR/Es, INC. 2393 Salt Creek Highrvay(82601) EO. Box3258 * Casm; !.z/Y8.602 
Tbl Free 888.23~7 0515 * 30T2375.0515 * Far 30.?234 763g caspr@majy/&.mm * wwwenegyJab.com 

QuarterBate Sampled Air 
Volume 

CO8040257-004 
01/02/2008 - 04/02/2008 

Air Volume in mLs 
5.7OEt09 

r 

HlGH VOLUME AIR SAhlflLING REPORT 

CLIENT: BUTTE RESOURCES 
PROJECT: arter 2008 Environmen 

REPORT DATE: 

% Emuent 
Concentration 

Error 
Radionuclide Estimate 

pCi/rnL 

Concentration L.L.D. 
pCirnL Cone+* 

pCilmL pCilmL 

natU 2.468- 16 NIA 1.00E-16 9.00E-14 2.738-01 
226Ra < 1.00E-16 N/A 1 .OOE-16 9.00E-13 < l.llE-02 
"'Pb 1.50E-14 1.49B-15 2.00E-15 2.50Et00 6.00E-13 

SAMPLEUD: A M 4  

Error 
Estimate 
pCi/mL 

Concentration 
pCi/mL Radionuclide Quarter/Date Sampled Air 

Volume 

CO8070537-004 "U < 1.00E-16 N/A 

04/02/2008 - 07/07/2008 =%,a < 1,OOE-16 1.24E-16 
Air Volume in mLs "'Pb 7.96E-15 2.98E-15 

% Effluent 
Cone.* L.L.D. 

PCi/mL Concentration 

1.00E-16 9.00E-14 < 1.1lE-01 

1.00E-16 9.00E-13 < 1.llE-02 
2.00E-15 6.00E-13 1.33E+00 

LLDs are from Reg. Guide 4.1 4 
*Effluent Concentrntion from the NEW 10 CFR Part 20 - Appendix B -Table 2 
Year for Natural UT;J,Diuxi 
Week for Radium-226 
Day €or Lead-2 10 . 

http://wwwenegyJab.com


ENERGY LABORA TONES, INC. - 2393 Saif Creek Highway (82601) EO. Box3258 
7bllfi-se 888.2&i.Oiii5 - 302235 05T5 * Fau 3UZ234* 1639 

Caspe/; WY 826ff2 
casper@eneqy/ab.com wwuw-migy/ab.can 

Error Effluent 
Conc.* L.L.D. Concentration Estimate QunrterKiate Sampled Air 

Volume pCiirnL pCi/mL PCilmL pCi,mL 

CO8040257-005 ""U 3.12E-16 N/A 1.00E-16 9.00E-14 
"%.a < 1.00E-16 NIA 1.00E-16 9.OOE-13 0 1/02/2008 - 04/02/2008 

~~ 

6.00E-13 Air Volume in mLs "'Pb 1.46E-14 1.54E-15 2.00E15 

HIGH VOLUME AIR SAMPLKNG REPORT 

CLIENT: CROW BUTTE RESOURCES 
PROJECT: 2nd Quarter 2008 Environmental -4ir Composites 

REPORT DATE: August 13,2008 

SAMPLED: AM-5 

% Effluent 
Concentration 

3.47E-01 

< l.llE-02 
2.44E+OO 

L.L.D. Error 
Estimate 
pCimL 

Concentration 
pCilmL W i m L  Radionuclide QusrterDate Sampled Air 

Volume 

COl3070537-005 "*U 2.0332-16 N/A 1.00E-16 
04/02/2008 - 07/07/2008 =%I < 1.00E-16 1.29E-I 6 1.00E-16 

Air Volume in m L s  "@Pb 7.72E-15 3.1 1E-15 2.00E-15 

LLD's cue from Reg. Guide -1.14 
*Effluent Concentration from the NEW 10 CFR Part 20 - Appendk B - Table 2 
Year for Natural Uranium 
Week for Radium-226 
Day for Lead-210 

Effluent % Effluent 
Cone.* Concentration 
pCimL 

9.00E-14 2.25E-01 
9.00E-13 € 1.11E-02 

1.29E+OO 6.00E-13 

mailto:casper@eneqy/ab.com


ENERGY LABURA TORIES, fNC. 2393 Sari Creek Hbbway (82601) - EO, Box 3258 * Cape6 WYS26ffZ 
lMFfee 888.233: 03'15 + 302235.0515 * F a  302234.1639 ' casper@energvlab.wm * rweflergy&b.com 

Error 
Estimate 
pCUrnL 

Concentration 
pCi/mL Radionuclide Quarter/Date Sampled Air 

Volume 

CLIENT: CROW 
PROJECT: 2nd Qu 

REPORT DATE: August 

Effluent 
L.L.D. % Eflluent cone.* 
PCUmL pCi/mL Concentration 

CO8040257-006 
01/02/2008 - 04/02/2008 

Air Volume in m L s  

5.44EM9 

"U 1.29E-16 N/A 1.OOE-16 9.00E-14 I .43E-0 1 
< 1.00E-16 N/A 1.00E-16 9.00E-13 < 1.llE-02 mh 

?IOPb 1.50E-14 1.52E-15 2.00E15 6.00E-13 2.5OE+OO 

I I I I I I I I 
Error 

pCi/mL 
Estimntc Concentration 

pCi/rnL 
QuartedDate Sampled Air  

Volunie Radionuclide 
Effluent % Effluent Conc.* L.L.D. 

pCi/mL pCimL Concentration 

1 

'208070537-006 ""U < 1.OOE-16 NIA 1 .OOE- 16 9.00E-14 < 1,IlE-01 

04/02/2008 - 07/07/2008 %a < 1.00E-16 1.23E- 16 1.00E-16 9.00E-13 < l.llE-02 
Air Volume in mLs ?Pb 4.94E-15 2.92E-15 2.00E- 15 6.00E-13 8.23E-01 

5.69EM9 

LLD's are from Reg. Guide 4.14 
'Effluent Concentration from the NEW 10 CFR Port 20 - Appendix B - Table 2 
Year fcr Natural Uranium 
Week for Radium-226 
Day for Lead-210 

http://rweflergy&b.com


ENERGY LABORA TUBlEg INC. * ,2393 Salt Creek Highway (8260 7 I? 0. Box 3258 * Caspe/; WY82602 
%/I Frse 868.235 0515 4 3112235.0515 * Fax 30Z234. f639 * casper d energylab.com * m~eflergyft?b.com 

Error 
Estimate 
pCilmL 

Concentration 
pWmL 

Quartermate Sampled Air 
Volume Radionuclide 

CO8040257-007 na'U 3.24s-16 N/A 
<: 1.00E-16 NIA 0 1 /02/2008 - 04/02/2008 1 7 . ~ 5 ~ ~  

Air Volume in mLs "%b 1.04E-14 1.28E-15 

Effluent 
Cone.* 
pCi/mL 

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

3.6OE-01 1.00E-16 9.00E-14 
1.00E-16 9.00E-13 < l.llE-02 
2.00E-15 6.00E-13 I .74E+00 

L.L.D. 
pCi/mL 

Error 
Estimate 
pCi/mL 

concentration 
pCimL 

QuarterlDate Sampled Air 
Volume Radionuclide 

% Effluent 
Concentration Cow* 

pCi/mL 

t 5.46E+09 

'208070537-007 
04/02/2008 - 07/07/2008 

Air Volume in m L s  

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-', I O  

"U 1.838-16 NIA 1.00E-16 9.00E- 1 4 2.04E-0 1 
< 1.00E-16 1.47E-16 1.00E-16 9.00E-13 c 1.11E-02 2 1 6 b  

"%b 1.18% 14 3.15E-15 2.00E-15 6.00E-13 1.96EMO 

http://energylab.com


Appendix G 

Environmental TED Monitoring Results 

First and Second Quarter, 2008 
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