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Introduction 
Radiological air particulate sampling for the Lost Creek Project was initiated on 
November 30, 2007.  Four quarters of continuous sampling was completed on December 
2, 2008.  Because the samplers were installed at the end of November 2007, Sampling 
Quarters 1, 2, 3, and 4 (Q1, Q2, Q3, and Q4) essentially correspond to winter, spring, 
summer, and fall.   
 
Figure APS-1 shows the five sampling locations that were selected using criteria from 
NRC Regulatory Guide 4.14.  Sampler HV-1 represented the closest residence, and was 
located about 15 miles northwest of the Lost Creek Project in Bairoil, Wyoming.  The 
remaining sampling locations were within the Lost Creek Permit Area.  Sampler HV-2 is 
located near the northern license area boundary, on the downwind eastern edge of the 
plant site enclosure.  Sampler HV-3 is at the southwest corner of the License Area, 
upwind of all project activities, and represents background conditions.  Samplers HV-4 
and HV-5 represent the northern and eastern site boundaries, respectively. 
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Sample Collection 
The air particulate samplers are digitally controlled low wattage F&J DF-40L-8 
instruments, powered by solar panels with a gel battery backup, and housed in custom 
enclosures.  Figure APS-2 shows Sampler HV-4 with the enclosure door open, before 
the sampler was fenced to exclude cattle.  Filter holders were set to a height of 
approximately five feet, and equipped with 47-mm fiberglass filters.  The instruments 
were set for an actual (i.e. uncorrected for temperature and pressure) flow rate of 30 liters 
per minute (lpm).  
 
Under optimal conditions, filters were changed on a weekly basis. However, during the 
winter quarter (Q1), the maximum period between filter changes ranged from 50 to 73 
days, depending on the sampler location and whether blowing and drifting snow 
prevented safe access.  During this long period, dust loading in the filters did not 
seriously impede sampling. The average flow rate for the five samplers during the long 
period was 28.6 lpm, which represents a reduction of about 2% relative to the mean flow 
rate for the shorter periods in Q1.  At the end of the long period, a tracked vehicle was 
purchased that could provide safe and reliable on-site transportation despite the adverse 
conditions.  After Q1, the time between filter changes was generally one week, and 
averaged less than ten days. 
 
The flow rate on each sampler was calibrated and certified by the manufacturer prior to 
installation, and per manufacturer recommendation, the flow rates were checked in June 
2008, after approximately seven months of operation. All the samplers were found to be 
operating within 4% of the reference instrument across the full scale, so the calibration 
certifications were updated. 
 
Analytical Results 
All filters from each instrument were composited on a quarterly basis and analyzed by 
Energy Laboratories, Inc. in Casper, Wyoming for the parameters listed in NRC 
Regulatory Guide 4.14.  Table APS-1 summarizes the analytical results from the air 
particulate sampling, and the original laboratory reports are included as Appendix APS-
1. Field duplicate analysis was not possible due to the nature of air particulate sampling, 
however a set of field blank filters (labeled HV-B in the laboratory reports) were 
analyzed by Energy Laboratories along with both the Q3 and the Q4 filters.  
 
As outlined below by parameter, all of the concentrations are low or non-detect.  No 
consistent trends were noted by location. 
 
Uranium.  Concentrations of natural uranium were less than the 1.00E-16 microCuries 
per milliLiter (μCi/mL) detection limit for all samples in Q1, Q2 and Q4.  Natural 
uranium was present in low but detectable concentrations in four of the five samples from 
Q3, as well as in the field blank and the laboratory method blank.  Energy Laboratories, 
Inc. believes that either the method blank or the entire batch was exposed to uranium 
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contamination during the digestion process, but the analysis could not be re-run because 
all filter material was consumed during the original digestion process. A memorandum 
from Energy Laboratories, Inc. explaining the issue is included in Appendix APS-2. 
Despite the apparent contamination, the highest recorded level was 5.61E-16 µCi/mL, 
which is less than 1% of the 9.00E-14 µCi/mL effluent concentration limit from 
Appendix B of 10 CFR 20. 
 
Thorium.  Thorium-230 (Th-230) concentrations were also less than the 1.00E-16 
µCi/mL detection limit for sixteen of the twenty samples.  All samples in both Q2 and Q4 
were below the detection limit.  Two samples in Q1 and two samples Q3 had Th-230 
concentrations above the detection limit.  The maximum concentration was 2.59E-16, 
which is less than 1% of the 3.00E-14 µCi/mL effluent concentration limit from 
Appendix B of 10 CFR 20. 
 
Radium.  Concentrations of Radium-226 (Ra-226) were less than the 1.00E-16 uCi/mL 
detection limit for all samples in Q2, Q3, and Q4. Ra-226 was present in all the samples 
from Q1, in concentrations ranging from 2.34E-16 to 2.23E-15 µCi/mL.  The highest 
observed concentration is less than 1% of the 9.00E-13 uCi/mL effluent concentration 
limit from Appendix B of 10 CFR 20.  Although detectable concentrations were present 
only during Q1, the laboratory QA/QC process did not flag any of Q1 Ra-226 results with 
qualifiers. 
 
Lead.  Lead-210 (Pb-210) was present in measurable concentrations in all samples, 
ranging from 3.02E-15 to 2.38E-14 µCi/mL.  The Pb-210 concentrations were lower in 
Q2 than any other period. The maximum concentration occurred in Q1, and represented 
less than 4% of the 6.00E-13 µCi/mL effluent concentration limit from Appendix B of 10 
CFR 20.  Pb-210 concentrations were not consistently high or low at any of the individual 
sampling locations. 
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Figure APS-2 
High Volume Air Particulate Sampler #HV-4 
Lost Creek Project  - Great Divide Basin, Wyoming 
November 29, 2007 



Table APS-1  Summary of Analytical Results - Radiological Air Particulate Sampling

Quarter
 

Location Start Date End Date
Volume

(mL)
U-nat

(μCi/mL)
Th-230

(μCi/mL)
Ra-226

(μCi/mL)
Pb-210

(μCi/mL)
HV1 11/30/2007 3/1/2008 3.85E+09 <1.00E-16   <1.00E-16 2.86E-16 1.78E-14
HV2 11/30/2007 3/1/2008 3.84E+09 <1.00E-16   <1.00E-16 2.34E-16 1.53E-14
HV3 11/30/2007 3/8/2008 4.08E+09 <1.00E-16   <1.00E-16 2.23E-15 1.31E-14
HV4 11/30/2007 3/1/2008 3.70E+09 <1.00E-16 1.62E-16 3.51E-16 2.38E-14
HV5 11/30/2007 3/1/2008 3.78E+09 <1.00E-16 2.38E-16 2.91E-16 1.81E-14
HV1 3/1/2008 6/5/2008 4.08E+09 <1.00E-16   <1.00E-16   <1.00E-16 6.81E-15
HV2 3/1/2008 6/5/2008 3.70E+09 <1.00E-16   <1.00E-16   <1.00E-16 3.02E-15
HV3 3/8/2008 6/5/2008 4.11E+09 <1.00E-16   <1.00E-16   <1.00E-16 5.01E-15
HV4 3/1/2008 6/5/2008 4.11E+09 <1.00E-16   <1.00E-16   <1.00E-16 9.24E-15
HV5 3/1/2008 6/5/2008 4.11E+09 <1.00E-16   <1.00E-16   <1.00E-16 5.28E-15
HV1 6/5/2008 8/29/2008 3.39E+09     5.61E-15* 1.95E-16   <1.00E-16 2.22E-14
HV2 6/5/2008 8/29/2008 3.39E+09   1.48E-15*   <1.00E-16   <1.00E-16 1.62E-14
HV3 6/5/2008 8/29/2008 3.39E+09   1.18E-15* 2.59E-16   <1.00E-16 1.41E-14
HV4 6/5/2008 8/29/2008 3.39E+09 <1.00E-16*   <1.00E-16   <1.00E-16 1.95E-14
HV5 6/5/2008 8/29/2008 3.17E+09   2.21E-15*   <1.00E-16   <1.00E-16 1.51E-14
HV1 8/29/2008 12/2/2008 4.07E+09 <1.00E-16   <1.00E-16   <1.00E-16 1.69E-14
HV2 8/29/2008 12/2/2008 4.08E+09 <1.00E-16   <1.00E-16   <1.00E-16 1.62E-14
HV3 8/29/2008 12/2/2008 4.04E+09 <1.00E-16   <1.00E-16   <1.00E-16 1.91E-14
HV4 8/29/2008 12/2/2008 4.08E+09 <1.00E-16   <1.00E-16   <1.00E-16 1.72E-14
HV5 8/29/2008 12/2/2008 3.85E+09 <1.00E-16   <1.00E-16   <1.00E-16 2.31E-14

*   Method blank or entire sample batch apparently exposed to uranium contamination during the digestion process.

Q1

Q2

Q3

Q4

______________________________________________________________________________________________________________________________ 
Lost Creek Project 
Response to NRC Comments on Technical Report 
January 2009



Appendix APS-1 
 

Laboratory Data Sheets 
Baseline Radiological Air Particulate Sampling 

Lost Creek In Situ Uranium Project 

































































































































Appendix APS-2 
 

Energy Laboratories Explanation for Q2 Qualified Uranium Results 
Baseline Radiological Air Particulate Sampling 

Lost Creek In Situ Uranium Project 
 



 


	Table APS-1.pdf
	Untitled




