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Motivation and Objectives

* Provincial Groundwater Monitoring
Network

. Assess the |mpacts of climate
ch an% on groundwater resources
(Quebec Climate Change Plan) vaiujaq

. Immat5|ak network (meanlng
IsoIL(Jrce (;f Bresh water” i
nuktitut miujaq }

* Study the groundwater dynamics in
permafrost environments

* Hypothesis 1: Improved
groundwater availability
* Hypothesis 2: Groundwater flow

increases permafrost degradation
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Sampling campaign July 2013
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Umiujaq Isotope Data 2013-2014
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Numerical Simulation Approach:

HEATFLOW/SMOKER (Molson & Frind, 2015) ; _[M] Surface boundary:
B

(T.-T.)+@-cp,)-T,-T)
« 3D deformable Galerkin finite element
* Porous medium & discrete fractures
¢ Heat, mass transport & mean age

* Equilibrium geochemistry

e Liquid & ice phases, latent heat
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Permafrost Evolution: Umiujag, Canada
Temperature, flow lines & thaw settlement
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Summary

- On-going study 2013-2016

- Isotope data : evaporation, old permafrost meltwater (?)
- 3D geological and numerical model development

- Methodology to evaluate groundwater resource potential
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