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About the ELC

 Our vision is a society where laws secure an environment 
that sustains current and future generations. 

 Mission: to educate and champion for strong 
environmental laws so that all Albertans can enjoy clean 
water, clean air and a healthy environment. 
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Outline
 The issues & challenges
 Current regulation
 Future law and policy focus
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Water 
quantity
• Recharge
• Discharge
• “Sustainable”  

Water 
Quality 
• Surface risk
• Subsurface 

risks

Decision 
making
• Water use
• Land use
• Pathways of 

potential 
impacts



Underlying challenges
 Scaling knowledge to individual decisions

 Provincial
 Municipal

 Jurisdictional silos
 Government
 Department 

 Cumulative effects

 Climate variability

 Complexity of knowledge needs
 Eco-hydrology 
 Significant pockets of uncertainty  (depends on study area)

 Monitoring and Compliance
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CGIAR Research Program on Water, Land and Ecosystems (WLE). (2015). Groundwater and ecosystem 
services: a framework for managing smallholder groundwater-dependent agrarian socio-ecologies –
applying an ecosystem services and resilience approach. Colombo, Sri Lanka: International Water 
Management Institute (IWMI). CGIAR Research Program on Water, Land and Ecosystems (WLE). 25 p. 
doi: 10.5337/2015.208



Eco-hydrology
 Groundwater has well-recognized ecological functions including: 

 (1) sustaining stream base flow and moderating water-level fluctuations of 
groundwater-fed lakes and wetlands, 

 (2) providing stable-temperature habitats, 
 (3) supplying nutrients and inorganic ions, and 
 (4) providing moisture for riparian and other groundwaterdependent vegetation 

(Hayashi and Rosenberry 2002).
 Hunt, R.J., Hayashi, M. and Batelaan, O. 2016. Ecohydrology and its relation to 

integrated groundwater management. In: Integrated groundwater 
management. (Eds. Jakeman, A.J., Hunt, R.J. and Ross, A.). Springer, pp. 297-
312.
 Also highlights

 Need for adaptive management 
 Need for sentinel metrics
 Need for further study to understand thresholds, tipping points, and response 

curves
 Recognize some uncertainty will never be removed



 Hayashi, M. and Farrow, C.R. 2014. Watershed-scale 
response of groundwater recharge to inter-annual and 
inter-decadal variability in precipitation. 
Hydrogeology Journal, 22: 1825-1839.
 Average baseflow showed a distinct shift from a low value 

(4 mm y−1) in 1982–1995 to a high value (15 mm y−1) in 
2003–2013, indicating the sensitivity of groundwater 
recharge to a decadal-scale variability of meteorological 
conditions.
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Parkland County,  Acheson Industrial Area Structure Plan -2014 
https://www.parklandcounty.com/en/do-business/resources/planning/Acheson-ASP-
Bylaw-No-2014-29---Copy.pdf



Water 
Quality
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http://elc.ab.ca/wp-
content/uploads/2018/11/Gro
undwater-Policy-and-
Planning-in-Alberta-
November-2018.pdf



Potential pathways
 Surface

 Land applications and discharges (leaching)
 Overland flow

 Subsurface
 Induced seismicity (and related impacts of subsurface 

distrubance)
 Casing failures
 Aquifer interconnections 
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Water quality 
 S. Munira, A. Farenhorst, K. Sapkota, D. Nilsson, and 

C. Sheedy “Auxin Herbicides and Pesticide Mixtures in 
Groundwater of Canadian Prairie Provinces” (2018) 
Journal of Environmental Quality 47(6)
 Alberta – 40% of current use pesticides detected
 None exceeded maximum allowable concentrations
 Mixtures of pesticides found – no guidelines in Canada 

for mixtures
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Other issues
 Coliforms 
 Nutrients
 Chemicals
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 EUB/AGS Factors Affecting or 
Indicating Potential Wellbore Leakage -
-Dr. Stefan Bachu Alberta Energy and 
Utilities Board Theresa Watson T.L. 
Watson and Associates Inc. 
https://ieaghg.org/docs/WBI3Presentat
ions/SBachuTWatson.pdf 



 CNRL Primrose site theglobeandmail.com/report-on-business/industry-news/energy-and-resources/cnrl-

ordered-to-drain-a-lake-in-alberta-stop-oil-spill/article14509500/ 2019
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https://www.theglobeandmail.com/report-on-business/industry-news/energy-and-resources/cnrl-ordered-to-drain-a-lake-in-alberta-stop-oil-spill/article14509500/


Enforcement challenges and 
regulatory responsiveness
 Monitoring capacity 
 Causation
 Delay
 Natural vs. 

anthrop0genic 

 Grandfathered sites
 Minimal ability to 

require meeting of new 
standards



Groundwater governance
 Water Act
 Environmental Protection and Enhancement Act
 Agricultural Operations Practices Act
 Broad suite of regulations/directives/policies of 

resource regulators
 Alberta Energy Regulator
 Natural Resources Conservation Board

 Municipal planning/regulation
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Regulation continued
Quantity Quality
 Water Act

 Ministerial regulation 
 Groundwater authorization 

guideline
 Aquifer delineation
 Sustainable drawdown

 Preventative
 Water well siting (setbacks)
 Standards

 General pollution 
prohibitions (releases)

 Remediation guidelines
 Sector specific regulations

 Directives/setbacks/standard
 Waste management 

20



Municipal roles in Groundwater 
management 
 Land use decisions have broad implications for water 

 Hydrological impacts
 Water quality impacts

 Planning 
 Statutory plans

 Bylaws
 Districting/zoning
 Development permits

 Subdivision



From standards assessment and planning -
Integrated groundwater management 

 Jakeman A.J. et al. (2016) Integrated 
Groundwater Management: An 
Overview of Concepts and 
Challenges. In: Jakeman A.J., 
Barreteau O., Hunt R.J., Rinaudo
JD., Ross A. (eds) Integrated 
Groundwater Management. 
Springer, Cham



Proactive
Threat 

assessment
Planning

Reactive
Regulatory 
adaptation

Compliance & 
remediation

Sustainable 
groundwater 
management
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Quantity assessments
 Accuracy

 Assumptions?
 Current and future variability – i.e. integrating 

precaution
 Integrate eco-hydrology or GDE
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Quality Assessment 
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M.J. Focazio, T.E. Reilly, M.G. Rupert and D.R. Helsel. Assessing Ground-Water Vulnerability to 
Contamination: Providing Scientifically Defensible Information for Decision Makers (U.S. 

Geological Survey Circular 1224, 2002), 

https://pubs.usgs.gov/circ/2002/circ1224/pdf/circ1224_ver1.01.pdf

https://pubs.usgs.gov/circ/2002/circ1224/pdf/circ1224_ver1.01.pdf


A planning slurry 

Groundwater management

Drinking 
Water 
Safety 
Plans

Regional 
plans 
(EMF)

Watershed 
plans

Municipal 
Plans & 
(bylaws)

Implementers
-Do they have 

authority?

Source water 
protection 

plans?



Work underway
 Alberta Water Council Source water protection 

planning best practices
 Ongoing work on groundwater assessment
 Vulnerability/threats have been assessed in certain 

areas 

 Integration into decisions is key
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Quantity reform (ELC)
 Move forward from Q20

 Identify and maintain priority recharge areas
 Policy and regulatory development focusing on assessment 

of extraction impacts on eco-hydrology or GDE
 Adaptation

 Licence renewals (adjust/amend)
 Assess options for deemed licences (seek regulatory or 

voluntary diversions as required)
 Inform land use decisions with relevant/priority 

information (municipal/regional planning)
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Quality reform
 Risk and vulnerability mapping.
 Create a public risk database for application by 

decision makers
 Ensure broad integration of risk assessments
 Enable adaptive management as a regulatory approach 

(i.e. address grandfathered sites) 
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Compliance responses
 Set out a groundwater specific compliance and 

enforcement policy
 Clarify roles and responsibilities for source water 

protection and ensure broad enforcement tools are 
available to regulators

 Monitoring and audit systems 
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Phone: 780-424-5099 or 1-800-661-4238 
E-mail: elc@elc.ab.ca or junger@elc.ab.ca

Web: www.elc.ab.ca

Blog: www.elc.ab.ca/blog

Twitter: https://twitter.com/ELC_Alberta

Facebook: 
http://www.facebook.com/environmentallawcentre
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