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Canada’s Nuclear Industry
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Decommissioned Uranium Mines in Canada
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Figure Compilation: Denison Mines Corp., Denison Technical Handout Site Visit - August 2019 (https://www.denisonmines.com/investors/presentations/)

Athabasca Basin – Mine Closure Costs

$62 M

$213 M

$27 M$107 M

$38 M $222 M

Decommissioning costs Source: Cameco 2018 annual report, for Cigar, McArthur, Key and Rabbit;  McClean Lake and Wheeler from Denison’s AIF/MDA

https://www.denisonmines.com/investors/presentations/


ISR Mine Decommissioning Costs

Crow Butte, NB USA

$51 M $11 M*

Inkai, Kazakhstan

*under reviewSource: Cameco MD&A



Decommissioning costs:
Mines versus Mills

• Canada has three licensed underground mines that are 
capable of suppling uranium production in the near term, (but 
no near-term* production from any ISR or open pit deposits).

• All three uranium mills in Canada have legacy open pit 
operations associated with their initial production, two mills 
have above ground Tailings Management Facilities 
contributing to higher decommissioning cost estimates.

* Near-term production of less than 3 years



Tailings Disposal

• In Canada, tailings are currently deposited 
in TMFs at Cameco Corporation's Key Lake 
and Rabbit Lake operations, as well as 
Orano Canada's McClean Lake operation. 

• All of these facilities are in-pit TMFs as 
depicted in the image to the right. 

• There are also two inactive above-ground 
TMFs located at the Rabbit Lake and Key 
Lake Operations.

Source: CNSC



Managing Mineralized Waste:
Short & Long Term

• During operations, mineralized waste rock is deposited on 
impermeable pads. 

• Seepage and run-off from the mineralized waste rock piles are 
collected and processed through a water treatment plant to remove 
contaminants before they are released to the environment. 

• Wherever possible, mines are specifically designed to minimize the 
volume of mineralized rock removed from the mine and to return 
mineralized waste rock to the mine (as backfill). 

• Long-term management of mineralized waste rock includes 
depositing the rock in mined-out open pits, topping them with 
clean waste rock (or till) and covering surface piles with canopies 
engineered to minimize the infiltration of water and erosion.



NexGen Conventional Mining but Underground 
Waste Storage

Source: NexGen Energy



Bringing the world's lowest cost uranium mining method to the jurisdiction hosting the 

world's highest-grade uranium deposits 

10

ISR Mining Process(1):

1. Mining solution (also known as 

“lixiviant”) is pumped through a 

permeable orebody via injection well;

2. Lixiviant dissolves the uranium as it 

travels through the orebody;

3. Uranium rich mining solution (also 

known as  uranium bearing solution or 

“UBS”) is pumped back to surface via 

recovery well;

4. UBS is sent to a processing plant on 

surface for chemical separation of the 

uranium and reconditioning of 

lixiviant;

5. Lixiviant is returned back to well field 

for further production

NOTES: (1) Refer to the Wheeler River Technical Report titled “Pre-feasibility Study Report for the Wheeler River Uranium Project, Saskatchewan,
Canada” dated September 24, 2018.



Phoenix - Wheeler River Project

Figure Compilation: Denison Mines Corp., Denison Technical Handout Site Visit - August 2019 
(https://www.denisonmines.com/investors/presentations/)

https://www.denisonmines.com/investors/presentations/


Summary - Decommissioning Costs:
Begin with the End in Mind*

• Mine versus Mill decommissioning costs in Canada can 
vary by a factor as much as 10X

• Decommissioning costs for older mills can approach the 
cost of initial construction

• ISR decommissioning costs are the lowest cost option for 
operations

• Above ground tailings impound for uranium mills has lost 
much of its “social license” in Canada

*DR. STEPHEN R. COVEY, HABIT #2 OF HIGHLY EFFECTIVE PEOPLE



Summary - Decommissioning Costs:
Begin with the End in Mind

• Several new deposits in Canada are proposing novel ideas for 
waste management drastically reducing final 
decommissioning costs due to potentially acid generating 
waste rock and tailings

• Successful ISR application in Canada could fundamentally 
change the uranium industry in the Athabasca Basin.


