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Groundwater is important for people in Northern Canada, yet the groundwater protection protocols and
water well vulnerability assessments designed for other warmer regions of Canada may not be
applicable to communities in Northern Canada due to the unique hydrogeological characteristics there.
The seasonal melt of snow and ice leads to intense river stage fluctuations and might cause flood issues
to the adjacent floodplain; however, their influences on the vulnerability of drinking water wells and
nearby infrastructure are not fully understood. This research considers a case study at Carmacks, central
Yukon, where an integrated surface-subsurface numerical modelling code was used to examine these
processes. The model results indicate that the annual variation in the river stage temporarily reverses
the direction of the hydraulic gradient between the surface water body and the adjacent aquifer. Stream
reaches that gain groundwater under lower river stages can become losing streams during the high
stage periods, which facilitates the transport of solute from the river to the adjacent aquifer.
Additionally, the model shows that the annual river stage variation can temporarily alter the size and
orientation of the region that contributes water to pumping wells, which means new environmental
threats could become important . In terms of travel time, the model results suggest that annual river
stage variation accelerates the transport of river-origin solutes to the adjacent aquifer, and higher river
peaks facilitate more rapid solute migration. Thus, the natural protection of the soil travel path against
microbial pathogens may become inefficient and water wells may become more vulnerable. The model
results also demonstrate that higher peak river stages are more likely to cause basement inundation at
buildings on the riverbank than an average peaks, and that the duration of basement inundation varies
at different locations.



