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Meanwhile in Saskatchewan…

Photo from http://members.kos.net/sdgagnon/vaa.html



The Western Canada Sedimentary Basin



Total injection of 
23 km3

Injection mainly 
mirrors 
production
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Water production -
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Large injection capacity 
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Injection tracks 
production of 

coproduced water in 
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Water use for HVHF in Bakken:

5.8 × 103 - 35 × 103 m3/well

Water use for EOR in same region:

43 x 103 – 1,009 x 103 m3/well

What about the Bakken?



recharge through 
Cretaceous shales 

during last 10,000 yrs
20 to 50 mm

“recharge” from net 
injection during last 

100 yrs
2 mm

Injection exceeds deep 
recharge



…due to the lack of deep wells in south-eastern Saskatchewan, the characterization 
required significant work and expertise. Aquistore utilized preliminary geological and 
hydrogeological characterization, 2D seismic, 3D seismic, existing core, and historical 
well logs to evaluate the site prior to drilling.

--Global Carbon Capture and Storage Institute Ltd 2015

Perceived Data Scarcity



68,326 DSTs











• Basins with high DFR have chemistry indicating marine 
source at depth

• Basins with low DFR and shallower portions of high DFR 
basins have salinity from dissolution



Questioning whether Sr, Br, Cl, I isotopes to understand origin 
of salinity and historical solute transport in the Williston Basin

Figure by M. Marza, U. Arizona



Intermediate aquifers are data 
scarce.

• Water chemistry for the Judith 
River aquifer in Saskatchewan. 

• Less than 4% of samples that 
met QA/QC criteria.

From Ferris et al., 2017





Mixing of young and old fresh groundwater shown by 
isotopes in the East Regina aquifer system

Data courtesy of Kei Lo, SWSA



Competition for pore space is a threat to water security



Photo from John Woodsé/Canadian Press

Cretaceous marine sediments may be the key to 
groundwater protection in Western Canada.

Copyright Ron Blakey



Summary
• More anthropogenic “recharge” than natural
• More data than previously
• Several classes of groundwater in terms of age and 

chemistry
• Looking for opportunities to translate our experience to 

other basins, especially those new to oil and gas 
development

Winnipeg Formation at Black Island (Photo from Manitoba Museum)
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