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TECHNICAL MEMORANDUM 
 
 
TO:    Ur-Energy Inc. 
 
FROM:   AATA International, Inc. 
 
DATE:   January 16, 2009 
 
SUBJECT:  Vegetation Sampling for Radionuclides 
 
 
Vegetation samples for radionuclide analyses were collected from three areas downwind 
of the Plant in the Lost Creek License Area in the summer of 2008.  The samples were 
analyzed for natural uranium, lead-210 (Pb-210), polonium 210 (Po-210), radium-226 
(Ra-226), and thorium-230 (Th-230).   
 
Figure Veg-1 shows the three areas from which the vegetation samples were collected. 
The sampling areas radiate from the Plant in the direction of the prevailing wind. A 
transect was established along the northern (or northeastern) boundary of each area 
during the first sampling event, and grazing fodder within 5 meters of those transects was 
sampled. During subsequent sampling events, the transects in each area were relocated 10 
meters to the south or southwest of the previous transect in that area, and parallel to the 
first transect (Figure Veg-2).  
 
Sagebrush, rabbitbrush, succulents, and other non-grazing vegetation were avoided, since 
they are generally not consumed by cattle, and therefore any radionuclides that might be 
present in shrubs or succulents are less likely to enter the human food chain.  In addition, 
sampling of shrubs (especially sagebrush) can be detrimental to the plant survival.  Given 
the quantity of vegetative material needed for analysis, it was not considered prudent to 
collect significant quantities of sagebrush.  Historical data at a different uranium project 
in Wyoming shows that levels of natural uranium, Pb-210, Po-210, Ra-226, and Th-230 
are very similar between grasses and sagebrush (Conoco, 1980 in EMC, 2007). 
 
Table Veg-1 shows the analytical results for the vegetation sampling, and the laboratory 
data sheets are included in Appendix Veg-1. The overall average uranium concentration 
was 0.18 mg/kg.  However, if the outlier value (0.76 mg/kg) is excluded, the average was 
0.11 mg/kg.  Uranium concentrations were greatest in the first sample, then fairly 
consistent between the second and third sample. Not surprisingly, uranium activity 
showed a similar trend, as did Pb-210, which averaged 0.0014 uCi/kg in the first sample, 
and 0.00051 and 0.00083 uCi/kg in the subsequent samples.  Po-210 concentrations 
averaged 0.000062 uCi/kg, and generally increased over time, with the highest 
concentrations in the final samples. Noticeable changes in radiological activity after the 
first sample may be due to vegetation drying out and becoming dormant as summer 
progresses.  No trends in time or space were apparent in Ra-226 or Th-230, which 
averaged 0.00012, and 0.000025 uCi/kg, respectively.  



Vegetation Sampling for Radionuclides 
Lost Creek Project 

January 16, 2009 
Page Veg-2 

 
References: 
Conoco, Inc.  1980.  Environmental Report for the Sand Rock Mill Project, Campbell 
County, Wyoming.  Docket No. 40-8743.  July, 1980. 
 
EMC (Energy Metals Corporation US).  2007.  Application for US NRC Source Material 
License, Moore Ranch Uranium Project.  Technical Report, Volume II.  NRC website, 
ADAMS accession number ML072851268 
 



A

B

C
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FIGURE Veg-2
Location of Sampling Transects
T25N, R81W, Section 18
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Table Veg-1  Summary of Analytical Results - Vegetation Sampling for Radionuclides

7/17/2008 8/4/2008 8/20/2008
Uranium mg/kg-dry 0.76 0.08 0.11
Uranium, Activity uCi/kg 0.00052 0.00006 0.000076
Lead 210 uCi/kg 0.0015 <0.00065 0.00069
Polonium 210 uCi/kg 0.000072 0.000035 0.000100
Radium 226 uCi/kg 0.000083 0.000075 0.00015
Thorium 230 uCi/kg 0.000016 0.000014 0.000028
Uranium mg/kg-dry 0.17 0.06 0.06
Uranium, Activity uCi/kg 0.00012 0.00004 0.000042
Lead 210 uCi/kg 0.0019 0.0009 0.001
Polonium 210 uCi/kg 0.000035 0.000068 0.00008
Radium 226 uCi/kg 0.000071 0.00015 0.00016
Thorium 230 uCi/kg 0.000022 0.000024 0.000034
Uranium mg/kg-dry 0.2 0.09 0.08
Uranium, Activity uCi/kg 0.00013 0.00006 0.000052
Lead 210 uCi/kg 0.00089 <0.00062 0.00079
Polonium 210 uCi/kg 0.000032 0.000035 0.000097
Radium 226 uCi/kg 0.00015 0.00015 0.00013
Thorium 230 uCi/kg 0.000032 0.000039 0.000019
Uranium mg/kg-dry
Uranium, Activity uCi/kg
Lead 210 uCi/kg
Polonium 210 uCi/kg
Radium 226 uCi/kg
Thorium 230 uCi/kg

Sample 
Location

Analyte Units Sampling Date

0.18
0.00012

Overall 
Average

LC-A

LC-B

LC-C

0.00092
0.000062
0.00012
0.000025
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