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Diagram: Adriana Vargas, 2025
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75%
of Canada’s usable 

freshwater is shallow (within 
150m) groundwater

80%
of rural Canadians rely solely 

on groundwater for water 
supply

97%
of potable water in the 

Yukon comes from 
groundwater

2

https://www.iaea.org/newscenter/news/pollution-and-sustainability-of-groundwater
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Diagram: State of Queensland Office of Groundwater Impact Assessment, 2023 3

https://www.iaea.org/newscenter/news/pollution-and-sustainability-of-groundwater
https://www.ogia.water.qld.gov.au/groundwater-impact


Colin Arisman, 2019
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https://thenarwhal.ca/b-c-taxpayers-on-the-hook-for-1-2-billion-in-mine-cleanup-costs-chief-inspector-report/


https://www.mining.com/victoria-golds-eagle-mine-site-groundwater-highly-contaminated-yukon-government-says/ 
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https://www.mining.com/victoria-golds-eagle-mine-site-groundwater-highly-contaminated-yukon-government-says/


https://www.canada.ca/en/campaign/critical-minerals-in-canada/canadian-critical-minerals-strategy.html 

2022
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Canada’s federated system:
▪ Federal government
▪ Provincial governments (10)
▪ Territorial governments (3)
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Federal IA regimes apply to:

▪ CEAA 2012: metal mines with 
an ore production capacity of 
3,000+ tonnes/day (600+ for 
gold or rare earth elements).

▪ IAA 2019: metal mines with an 
ore production capacity of 
5,000+ tonnes/day (2,500+ 
for rare earth elements).
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https://www.wsp.com/en-ca/projects/groundwater-management-for-the-mining-industry
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We investigated hardrock mines…

1. Temporal boundaries of groundwater 
impact predictions; 

2. Details of groundwater monitoring plans; 
3. How climate change was accounted for;
4. Accessibility of information for groundwater 

impact predictions.

Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.
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Hardrock mines (16)

Gold (9)

Gold-Silver (2)

Gold-Copper (2)

Lithium (2)

Iron (1)
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Canadian Environmental 
Assessment Act, 2012
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Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.
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Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.



IA phase

IA decision issued

operations phase

post-closure groundwater 

monitoring

groundwater impact 

model prediction horizon

mine closure
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Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.
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Out of 16 mines assessed under CEAA 2012…
▪ 15 used field data to estimate hydraulic conductivity and gradients

▪ 6 performed particle tracking studies to estimate residence time

Parsons, 2020

Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.

Stantec, 2020

https://www.enviro.wiki/index.php?title=Groundwater_Flow_and_Solute_Transport
https://iaac-aeic.gc.ca/050/documents/p80140/135820E.pdf
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Out of 16 mines assessed under CEAA 2012…
▪ 6 proposed a post-closure groundwater monitoring program

▪ 0 explained how post-closure monitoring would be funded

“Post-closure groundwater 
monitoring will continue until the 
effluent discharge and groundwater 
quality criteria demonstrate 
compliance for a continuous period 
of five years ...” - 2013

“Monitoring of groundwater 
quality will be discontinued 
once it has been demonstrated 
that the objectives of closure 
have been met.” - 2017

Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.
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Out of 16 mines assessed under CEAA 2012…
▪ 5 predicted contaminant exceedances of water quality guidelines

▪ 0 predicted how long contaminant exceedances would last

▪ 0 performed a quantitative analysis of climate change influences

“Extreme precipitation has the potential to cause 
flooding and erosion in the project’s water 
drainage system … drought could reduce water 
levels and deplete groundwater quantity … it is 
likely that [the project] will experience residual 
effects from climate change … but potential 
adverse effects have been considered through 
project design and planning.” - 2020Cu Cd

Pd CN-
As

Cr

Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.
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St-Pierre, 2024
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Discussion & Recommendations

https://blog.nfb.ca/blog/2024/06/04/malartic-the-story-of-a-mine-curators-perspective/
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St-Pierre, 2024
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Key findings: when modelling was done 
for groundwater impact predictions…
▪ temporal boundaries were highly variable
▪ post-closure monitoring was rarely planned 
▪ contaminant exceedances were seldom 

discussed, and 
▪ climate change was not accounted for.

https://blog.nfb.ca/blog/2024/06/04/malartic-the-story-of-a-mine-curators-perspective/
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The Tahltan Nation outlined an 
approach to the proponent of 
“back casting and forecasting 
across:
▪ one to three generations 

(short-term); and
▪ four to seven generations 

(long-term) 
to provide a perspective that 
reflects the Tahltan Continuum 
of ancient, contemporary and 
future knowledge and 
practices, as grounded in 
Tahltan’s past, present, and 
future interconnection to the 
land” (p. 18). 

Skeena Resources 2025

https://projects.eao.gov.bc.ca/api/public/document/67ae377c6cf5980022e774af/download/Technical%20Memo%20106%20-%20Ch%2014%20Groundwater%20-%2020250212.pdf
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Recommendations
Robust long-term field monitoring programs should be 
detailed in all groundwater assessments, including:

▪ Temporal and spatial 
scope;

▪ Parameters to be 
evaluated;

▪ Monitoring costs, 
and how those costs 
will be funded

Living Lakes 2019

https://livinglakescanada.ca/2019/10/14/raising-awareness-around-the-essential-role-of-groundwater/
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20Garth Lenz, 2018

Recommendations
Regulators should offer guidance to proponents to: 
▪ provide quantitative groundwater impact predictions 

that include climate change scenarios, clearly 
rationalized methods, and minimum time scales (e.g., 
150 years or 7 Generations).

Proponents should focus on: 
▪ consistency, clarity, and accessibility of provided EIS 

and technical studies to better facilitate informed 
review and decision-making.

https://thenarwhal.ca/canada-suppressing-data-on-coal-mine-pollution-say-u-s-officials/


#iaia25

Let’s continue the conversation!
Message me your questions or comments in the IAIA25 app.

Let’s continue the conversation!
Message me your questions or comments in the IAIA25 app.

Ben Collison
PhD Candidate, Dalhousie University

Nova Scotia, Canada

b.collison@dal.ca
benrcollison.com

https://www.benrcollison.com/
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Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.
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MODFLOW (13) 

vs.

FEFLOW (3)

➢ none of the projects 
provided rationale for 
choice of software.

Modelling Software

Introduction Methods Results Discussion

Waterloo Hydrogeologic

Miglani, S., Collison, B. R., James, P., & Westwood, A. R. (in review). Boring into groundwater impact predictions of hardrock mines in Canada reveals 
inadequate clarity, timelines, and monitoring plans to inform decision-making. Environmental Impact Assessment Review, EIR-D-25-00562.

https://fr.sdec-france.com/produit/logiciel-visual-modflow-flex/
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Key finding: hardrock mines may 
influence groundwater over timeframes 
far longer than those currently assessed.
▪ When particle tracking was done (38% of projects), 

the estimated residence time exceeded the temporal 
horizon of groundwater impact forecasts.

Bozan, C., Wallis, I., Cook, P. G., & Dogramaci, S. (2022). Groundwater-level recovery following closure of open-pit mines. 
Hydrogeology Journal, 30(6), 1819–1832. 

Cooke, C. A., Emmerton, C. A., & Drevnick, P. E. (2024). Legacy coal mining 
impacts downstream ecosystems for decades in the Canadian Rockies. 
Environmental Pollution, 344, 123328.
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