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• Exposure to radon (Rn) in air is the leading cause of 
lung cancer among non-smokers.

• Data collected 2019-2021 at Alberta Environment & 
Parks Monitoring Well Network (GOWN) in Southern 
Alberta. (Fig.2)

• Measured: Dissolved Rn (RAD76), PTDG (custom UofC 
probes, Fig.3), groundwater geochemistry, and major 
dissolved gas species.

• Data analyses were completed using Excel, R Studio, 
and Geochemist’s Workbench.

• Rn concentrations measured in Southern AB were 
variable but relatively low when compared to some 
reported concentrations of groundwater ranges7 and 
from sedimentary aquifers in particular8

• Although correlations between dissolved Rn and 
methane/PTDG were observed, there was no 
relationship between Rn & CO2 which has been 
reported in some studies of faults5/earthquakes & Rn. 

• There are no clear associations between formation
type and dissolved Rn concentrations or water-type 
and dissolved Rn concentrations. This suggests that 
rock-water interactions are not the dominant factor 
controlling dissolved Rn concentrations in 
groundwater.

• Potential exposure pathway could involve gas
migration from depth as reported with volcanoes, 
earthquakes, and faults2,3
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Conclusions

Fig 1. Simplified Uranium-238 decay to radon gas 
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• 14% of Alberta homes had Rnair > Health Canada 
Guidelines1. 

• Correlations between Rnair and geologic formation 
are only evident in broad lithological groups (e.g., 
sedimentary vs metamorphic)2,3 suggesting another 
exposure pathway.

• Existing association of Rn with volcanoes4/ 
earthquakes4/ faults5 suggests buoyant free phase 
gas transport from depth.  However, dissolved Rn is 
rarely sampled with PTDG or other dissolved gases.

• Objective: Aid in identifying Rn exposure pathway 
by measuring radon, PTDG, and other gases along 
with the government’s existing monitoring program.

Descriptive Radon Statistics for all sites (n=41; including 2 sites revisited):

• Range:  0.103 – 77.1 Bq/L • Median : 9.39 Bq/L
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Fig 2. AEP groundwater sampling

Fig 3. 
Custom 
UofC 
PTDG

Probe 

• Dissolved methane and PTDG are both anti-correlated with dissolved methane (Fig.4 & Fig.5). 

Fig 4. Dissolved methane (ug/L)  versus dissolve Rn 
(Bq/L) (n = 38).

Fig 5. PTDG (kPa) versus dissolved Rn (Bq/L) (n=15). 
Pressures are absolute values.

Fig 6. Boxplot showing the four formation types groundwater 
samples were collected from. Kruskal Wallis analysis indicated no 
significant difference between formation types (X2 

(3,n=41)=0.4935, p=0.92)

• No significant differences in dissolved Rn concentration were found between formation types (Fig.6)
• Samples with high dissolved Rn tended to have lower chloride and higher bicarbonate (Fig. 7)

• No notable correlations between dissolved Rn and other geochemical parameters were observed.

Fig 7. Piper plot of 40 water samples grouped by 
dissolved Rn concentration (symbols) and the 
corresponding water types (numbers).  

• Dissolved radon in groundwater is anti-correlated 
with methane and PTDG 

• ↑ dissolved Rn did not have any conclusive
relationship with formation or water type

• Lack of associations with geologic formation or 
water type potentially excludes formation rock-
water interactions as a main source of Rn. 
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