Back to previous page ()

Buried Bedrock Channels in the Athabasca Oill
Sands Region — Conceptual Understanding
and Implications to Water Supply

Scott Rayner — Matrix Solutions Inc.
Sandra Rosenthal — Devon Canada Corporation

devon

%A/%trix Solutions Inc.

ENVIRONMENT & ENGINEERING




Presentation Outline

— hydraulic head mapping
— groundwater chemistry
* Implications to water supply
« Summary/Conclusions
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Regional and Local Geology
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e Channel width can
range from less than
500 m to greater
than 30 km

* Channel length can
range from less than
10 km to greater
than 200 km

e Canincise into
Cretaceous bhedrock
greater than 150 m

Data Legend
@ 400 - Bedrock clevation (in m asl) equal to value shown
QO 400 - Bedrock elevation (in m asl) higher than value shown
[J 400 - Bedrock clevation (in m asl) lower than value shown
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Subcropping Cretaceous Formations
An Integrated Interpretation
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Sunday Creek Channel

Cross Section
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Hydrogeology




South-North Regional Schematic
Hydrostratigraphic Cross Section
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Total Dissolved
Solids

Concentration
versus Depth

* Increase in TDS with
depth from less than
1,000 mg/L to greater
than 18,000 mg/L

Ground Surface (m)
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Change in Groundwater Chemistry with Depth

(Surface Water)

60 —— 40 20 4
Calcium (Ca) Chiloride (Cl)
CATIONS %meq/l ANIONS

Change in water type from calcium-bicarbonate to sodium-chloride



Lower Grand Rapids Aquifer Average
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Resistivity (R,) and TDS Distribution
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Implications to Water Supply




Implications to Water Supply

Incisions to ensure saline groundwater is withdrawn
— In accordance with the Alberta Environment Water
Conservation and Allocation Guideline for Qilfield Injection

— Sodium chloride water (TDS 4,000 to 10,000 mg/L) is easier to
treat (for steam generation)

» As operations continue, pressure and groundwater chemistry will
be monitored
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Summary/Conclusions

formations strongly influences:

— hydraulic head distribution within the channels
and Cretaceous formations

— groundwater chemistry of Cretaceous formations

 The presence of buried bedrock channels have
Important implications to water supply in terms of
deliverability and source water chemistry
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