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Provincial Hydrogeological Mapping
• Formation scale

Geological and Hydrogeological 
Characterization

• Hydrostratigraphic units (HSUs)
• Hydrogeology (flow patterns, water 

quality, groundwater residence time)

Groundwater Availability Assessments
• First-order approach
• Customized to region to leverage 

understanding and data

Groundwater Modelling

Provincial Groundwater
Inventory Program
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An Updated View
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ARC Reconnaissance 
Program (1968-1983)

Estimate based on geology 
and pumping information

Intended for regional-scale 
perspective

AGS Groundwater 
Availability 
Assessments

Calculated from 
hydrologic data

Watershed-scale 
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Aquifer Yield

A measure of how much groundwater can be 
withdrawn

Long history of terminology and definitions
• “Sustainable” yield
• “Safe” yield

Ultimately a balance between the physical 
hydro(geo)logical system and aquifer 
governance
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Aquifer Yield Depends on 
Hydrogeological System
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Aquifer Yield Continuum
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Aquifer Yield Continuum

How do we quantify this on a regional scale?
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Groundwater Inventory Mapping

Factors to consider:
• Climate
• Data availability
• Hydrogeological regime
• Landscape characteristics

First two areas:
• Central Alberta
• Southern Alberta
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Study Areas

Central Alberta
• Near-surface bedrock aquifers
• Thin overlying sediment
• Generally unregulated rivers and 

abundance of river gauging data
 Baseflow approach

Southern Alberta
• Canadian prairies 
• Thicker sediment compared to 

central Alberta
• Regulated rivers and data variable
 Recharge modelling approach
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Recharge

Central Alberta

10

P = 0

P = Rmax

Non-use

Maximum
mining yield

Maximum
sustained yield

Permissive
mining yield

Permissive
sustained yield

P = Rmax + (Vo-Vmin)

P = Rmax + Vo

P = R - Dx

Klassen and Smerdon 2018; AGS OFR 2017-07



AGS

Recharge

Southern Alberta 
• Extension of UofC research
• Prairie potholes 

depression focused recharge
1. Terrain analysis
2. 1D recharge modelling
3. Spatial distribution of 

recharge
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Klassen et al. 2018; AGS OFR 2018-09
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Recharge Results

Central Alberta 
• Recharge aggregated 

from incremental 
drainage basins to 
HUC8

Southern Alberta
• Recharge aggregated 

from surficial geology 
to HUC8
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Discharge

Governance boundary

Assumed recharge (baseflow/modelled) 
was equal to discharge

As a demonstration  assume 10% and 
50% of discharge as pumping 
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Aquifer Volume

3D Provincial 
Geological Framework 
Model of Alberta
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Aquifer Volume
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Focus on 
upper 150m
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Aquifer Volume
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Aquifer Yield Continuum
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Water Use Reporting

https://www.aer.ca/
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Conclusions

Aquifer yield is dependent both on the physical 
system and aquifer governance

AGS developed a regional method to establish 
bounds on aquifer yield
• Screening tool to inform decisions

Yield continuum approach can be:
• Adapted for unique regions
• Modified further for local scale applications
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Thank You
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