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Canada’s Nuclear Waste Management Organization is presently studying the potential for 
locating a nuclear waste repository in the sedimentary rock of the eastern portion of the 
Michigan Basin. In order to predict the stability of the disposal environment over tens of 
thousands of years (as is required by the regulatory agency), an examination of past geological 
history over a similar time frame is warranted. In this study three separate numerical modeling 
approaches are used to explore the impact of glacial water invasion in the Basin. The modeling 
was conducted using pressure data and the paleo-hydrogeological record of solute transport 
obtained from the thick low-permeability shales in the sedimentary sequence as modeling 
objectives. The results show that lateral migration of glacial water through the higher-
permeability aquifers over distances of 150 km or greater have influenced the water quality in 
the aquitards, and that this likely occurred as early as 2.5 million years ago and as recently as 
50 thousand years ago. 
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