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CACOR acknowledges that we all benefit from sharing the 
traditional territories of local Indigenous peoples (First 
Nations, Métis, & Inuit in Canada) and their descendants.

Welcome to this week’s presentation & conversation hosted by 

the Canadian Association for the Club of Rome, a Club

dedicated to intelligent debate & action on global issues.

The views and opinions expressed in this presentation are those 
of the speaker & do not necessarily reflect the 

views or positions of CACOR.

The Perpetual Pollution Machine: Acid Mine Drainage and Mine Waste

Biography: Jamie Kneen is Canada Program Co-Lead and Outreach Coordinator, responsible for MiningWatch's work on mining policy 

development and individual mining projects in western and northern Canada, leading policy reform and providing strategic and technical support to 

communities affected by mineral exploration and mining projects. With a degree in Biology (ecology) from McGill University, Jamie has, for many 

years, been involved with environmental and resource management issues, including mining, and related to Indigenous land rights.

Description: We use, and see around us, a huge bounty of mined metals, from the mundane - roads and construction - to the more refined - 

high-tech electronics and devices. Mining leaves hundreds of millions of tonnes of mine waste - waste rock and mill tailings - to be safely managed 

for decades and millennia to come. Mining, then, is essentially a waste management industry, and its impacts extend through time and space as 

potentially perpetual pollution as well as a latent threat of catastrophic contamination and destruction. This presentation will address the scope and 

the implications of this problem in the context of mining being widely and self-interestedly promoted as necessary for the transition to renewable 

energy to address the climate crisis.

The presentation will be followed by a conversation, questions, & observations from the participants.



Patterned fen/string bog, Hudson Bay Lowlands (Gord McKenna, Flickr)



Mining as a threat to water

• Quantity: dewatering, diversion, and consumption

• Temporary or permanent (eg. aquifer changes)

• Direct or indirect (eg. roads)

• Quality: contamination – heavy metals, process chemicals (incl. N)

• Mine process effluent (and spills)

• Water removed from mines (mine dewatering)

• Water flowing over, around, and under mines, processing plants, waste rock piles, 

and tailings storage facilities

• Acid mine drainage

• Metal contamination – acid/neutral leaching



Attawapiskat River, Ontario



Victor Diamond Mine, Attawapiskat, Ontario



Acid mine drainage – the perpetual pollution machine

• Acid rock drainage – sulphide rocks exposed to air & water form sulphuric acid

• Acid mine drainage – same oxidation process, greatly magnified

• Bacteria (Thiobacillus ferroxidans) can kick in at low pH, accelerating acid generation

• Acidification is detrimental to aquatic life

• Low pH accelerates metal leaching – arsenic, cobalt, copper, cadmium, lead, nickel, 

selenium, zinc, mercury, etc.

• Some Roman mines are still producing acid drainage

• Can be prevented with careful management

• Separate materials, water covers, control infiltration (structure, not liners!)

• Expensive and difficult to treat once started



Abandoned Tulsequah Chief Mine, B.C.
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Abandoned Tulsequah Chief Mine, B.C.
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Tailings dams

Hundreds of millions of tonnes of material contained by earthen dams

• Catastrophic failure – spill/breach/failure/collapse 

• Chronic failure – leaching, erosion

Increasing size (height, capacity) with increased production and decreased ore 

grade

• Gravity

• Erosion

• Second law of thermodynamics

• New projects in increasingly remote areas



Iron production 
1910-2015

(Over 2 billion 

tonnes/year by now!)



For every tonne of copper 
extracted, 99 tonnes of 

waste is produced



Mount Polley mine tailings dam breach, 2014
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ABANDONED TULSEQUAH CHIEF MINE, B.C.
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Copper Mountain Mine, B.C. 
Tailings Dam Breach Animation
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What is needed?
1. De-risk existing tailings and waste rock dumps and enforce existing 

laws and regulations to protect water

2. Impose stricter conditions on all aspects of new mining projects

3. Reprocess tailings and waste rock to extract valuable minerals 

where this can also make the site safer

4. Ensure that insofar as possible, all metals are removed from ores

5. Reduce demand to reduce extractive pressure on landscapes, 

watersheds, ecosystems, and communities



Comments, questions, challenges, ideas?

miningwatch.ca – canaryinstitute.ca

Jamie Kneen

jamie@miningwatch.ca

https://miningwatch.ca/
https://canaryinstitute.ca/
mailto:jamie@miningwatch.ca
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