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Introduction Contamination? Transport in Ground Water Flow?
The Athabasca Basinis located in northern Saskatchewan and Alberta, and hosts one of the largest reserves of 3 | | | . | | | o - _ 6374500 - Locations S led in This Stud q | ding the Phoenix d .
uranium in the world. The Wheeler River property is located on the south-eastern margin of the basin (Fig.1) and It contamination from drilling the ore zone Is the ocations sampied in This St yWR_323 ° ﬁrour;] I\_/vater >amples shurlroun ng t el P o_er;ll_x gpos;cs
hosts the Phoenix deposits, with currently defined resources of 70.2 M Ib U,0, (Roscoe, 2014). The deposits are source of radon, water sampled from drill holes that WR391 @ WR363 @ ave helium/argon a_r|1_d ° |um_/nheon va uehs n n;atlve 0 4
situated along the unconformity between the Athabasca Group sandstones and metasedimentary basement rocks [ | did not intersect mlnerallz_at_lon would h_ave I(?ss r_adon 6374400 1 ground water inequl Ibrium with atmosp ere. | groun
approximately 400 meters below the surface (Denison Mines, 2014a). Sampling locations were selected based on than water in holes that did intersect mineralization. i water WE;S ﬂowmg#p\r/]varcll_s from the Phoenix dePhOSI'.tS’
whether or not drill holes intersected mineralization. Water was collected mostly from the top of the water column No significant difference exists between the two. Thus 6374300 - __ Vo one would expect high helium/argon ratios. Low helium
in each drill hole using copper and plastic-laminated steel bailers. Inaddition, four samples were collected at o contamination is not a relevant source of radon. = T \C/lalues_sugge;t a la:k of upward flow of water from the
various depths below the water table at drill holes WR-314 and WR-380 (Fig. 3). < . N €posits to the surface.
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57° , | , . , , — 57° Two diffusion models are considered: vertical and spherical diffusion in water. Diffusion represents an unlikely 476600 476700 476800 476900 477000 477100 477200 477300 477400 477500 477600
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Figure 1: Location of the Phoenix deposits in the southeastern corner of Figure 2: Uranium decay chain '
the Athabasca Basin. Geologic map after Jefferson et al. (2007) (modified from Tosaka, 2012; Vertical Diffusion Model Spherical Diffusion Model Radon concentrations range from 5-2035 Bg/L. Assuming secular equilibrium and a minimal distance for transportation, a local source of radon

Wikimedia Commons, CC-BY-SA.3.0)

requires between 0.035—6.6 ppm of uranium. Sandstones and solls above the Phoenix deposits have uranium concentrations within this range

400 = Sa —400 T 5 b (Power et al., 2012a; Dann et al., 2014) .
Why RadOn and H e | | U m’) fs Pore fluids in soil in the vicinity of holes WR-314 and WR-380 contain radon below the detection limit of 3 Bg/L. The ground water in holes of
! m) v : : o : :
£ £ WR-314 and WR-380 showed high radon contents of 105 and 20 Bg/L respectively. The data suggests that soil is unlikely to be a major
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Radon and helium are decay products of uranium and both occur in a gas phase, allowing for easy £ S contributor of radon in groundwater observed in this study.
transportation and dispersion from the ore body. Because of this intimate relationship with uranium, radon and 3 2
helium are both used extensively in the search for uranium ore bodies (e.g. Dyck, 1980). This study has shown Sa00 + Q00+ ; o edeled umber o) Radon Atoms/iiier (millens . ; , copdetedfumberoffaden Atoms/ie (milions) y
elevated radon in groundwaters overlying the Phoenix deposits. Thus understanding their sources, how they are a 0 e } } } } 1 0 o= } } } | } } i
transported, and how radon and helium distribute is crucial to the use of these gases in the future exploration of 5 o 7 a 7 b
concealed uranium deposits. Five possible sources and/or transportation methods are considered: 1007 He 100 =t 10 wt=
contamination, diffusion, bubbling, water flow, and lastly a local source. N T
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. Gametiferrous pelite Figure 5. Diffusion modelling illustrating distance and time relationships for: (a) Vertical diffusion with diffusivity directed in a =4 S04
6374400 . Graphitic Pelite single direction. (b) Spherical diffusion with radial expansion. Diffusion Coefficients taken from Yaws (2009). Q30T O
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6374000 . Quarizke = Bubbling was not observed from ground water, or in samples. Thus bubbling as a means of transportation for observed 50 ke 70 =k
. Calc slicate 7 - = radon can be rejected. Figure 7. Radon Depth Profiles; The water table at WR-314 (7a) is at ground level, where the highest concentration of radon is found, potentially
. pegmatite o ' " Indicating soll as the source of radon. The water table for WR-439 (7b) is 25 meters down, with a peak at 45 meters down. WR-314 from water
£ 6373800- dissolved radon. WR-439 from oil extracted radon
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