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SUMMARY
The oil sands tailings ponds of Northern Alberta have become the centerpiece of environmental opposition
to unconventional hydrocarbon development in Western Canada. Significant efforts are being made to
moderate the impact of oil sands tailings and tailings impoundments. Both surface and borehole
geophysical techniques have a wide range of cost-effective applications to all stages of oil sands tailings
management.
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The oil sands tailings ponds of Northern Alberta have become the centerpiece of environmental
opposition to unconventional hydrocarbon development in Western Canada. Significant efforts are
being made to moderate the impact of oil sands tailings and tailings impoundments. Both surface and
borehole geophysical techniques have a wide range of cost-effective applications to all stages of oil
sands tailings management. When siting tailings impoundments, surface geoelectical methods are
particularly effective in delineating Quaternary channels that, if not fully and accurately mapped, may
provide pathways for off-site leachate migration. Rapidly applied waterborne geophysics are applied
in much of the Athabasca watershed to establish baseline conditions before pond construction,
especially regarding flow conditions resulting in naturally occurring saline discharge zones from deep
seated Devonian brines. During the life of a tailings pond, surface techniques are used for imaging
the accumulation of underlying “beach” sands, the varying thickness of stratified layering within
tailings, and the accumulated thickness of capping material. Borehole geophysical sondes are logged
directly into tailings ponds for monitoring physical properties. Where tailings sand impoundments are
being reclaimed, a wide variety of surface geoelectric methods are used to image salt migration and
groundwater flow; this is particularly relevant as high salinity discharge zones often function as
primary controls of revegetation. Given the large area extent of ground disturbance from oil sands
tailings, geophysical monitoring will continue to play a significant role in all phases of tailings
management.

20th European Meeting of Environmental and Engineering Geophysics
Athens, Greece, 14-18 September 2014

