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Reliance on groundwater for drinking water supplies varies across the Yukon and Northwest Territories 

(NWT), with usage of up to 97% in Yukon and 5% in NWT. Groundwater vulnerability assessments, which 

review water quality concerns such as the susceptibility for aquifers or wells to become contaminated in 

a specified area, have been developed in southern regions and their applicability within cold regions is 

uncertain. The approach of the present study was to learn from Indigenous Elders and community 

members about local water concerns in several communities, to develop tools for assessing 

groundwater vulnerability, and to recommend strategies for assessing northern groundwater 

vulnerability. Challenges such as climate change and permafrost thaw were reviewed, as well as 

contaminated sites records across the Yukon and NWT. A web app was developed for visualizing 

theoretical well capture zones for aquifers with simplified geometry that are bounded by surface water 

features. A fully integrated surface water – groundwater model was also developed for one community 

to assess well vulnerability to increasing summer peaks flows in the Yukon River. Two-dimensional 

modelling of permafrost thaw has been conducted to explore the dynamics of solute transport in supra- 

and subpermafrost aquifer regions, which could assist with understanding releases from waste disposal 

sites such as landfills that historically relied on permafrost for waste containment. Recommendations 

include valuing both Indigenous and Western knowledge perspectives, starting with the development of 

“groundwater intuition” and easily implemented methods and developing ways to test hypotheses, and 

integrating hydrogeologic information with geochemistry.


