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What is a Pit Lake? 

• Open pit that was dewatered during mining
• Once mining activity is finished, dewatering process is 

ceased and
– Surface water is collected into the pit unless this is conveyed 

somewhere else
– Groundwater starts seeping into the pit



Northwestern corner 
of Berkeley Pit (MT, US)

WWTP on East side of WWTP on East side of 
Berkeley Pit (MT, US)



Types of Pit Lake 

• Gravel 

• Stone quarries

• Coal

• Uranium

• Hard Rock (e.g. copper, gold, etc.)



How do Pit Lakes become a problem?

• Dewatering allows more oxygen to reach reduce 
sulfides during mining activity

• The water rebounds flushing-metal sulfide (and acidity) 
salts into the pit lake 
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Iron cycling, water rock interaction
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Other processes leading to poor quality 
water 
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Pit Lake classifications

• Climate and mineralogy control classifications

� Climate
� Terminal
� Flow-through

� Mineralogy
� Acidic
� Circum-neutral



• Climate is net evaporative
(evapo-transpiration > precipitation)

Climate classification

Terminal

• Maintains a depression in the water 
table 

• Soluble metals (e.g. arsenic, selenium, 
etc.) accumulate, increasing 
concentrations.



Flow-through

• Climate has net precipitation
(evapo-transpiration < precipitation)

• Groundwater outflow from pit lake• Groundwater outflow from pit lake

• Surface water outflow from pit lake



How can pit lakes managed or 
remediated?

– Backfill (partial or completed)

– Induced stratification

– Accelerated filling

– Neutralization

– Eutrophication



Backfilling options
• Underwater disposal of reactive waste

exchangemixing

Reactive waste



• Reactive waste is placed below the water table and 
the pit is topped-off with clean fill

Elevated water table

Clean fill

Reactive waste
+ water 



Dry disposal

• Clean fill is placed below water table, pit is topped-off 
with clean fill

Engineer cover

Reactive waste

Clean fill + water



Zortman/Landusky Mine North Central
Montana, US

Zortman/Landusky Mine North Central



July 2006 – Lined and 
vegetated Pit Floor 



Induced stratification
Saline water is pumped into the pit lake and fresh
water is diverted to the surface of the pit. Here, the
stratification occurs due to density difference.

Usually stratification is required when anoxicUsually stratification is required when anoxic
conditions are desired to produce sulfide based on
the biologically induced reactions between organic
carbon and sulfate



Island Copper Mine Pit Lake





Accelerated filling
• A large amount of water is diverted into the pit

lake, after mining activity ceases, not allowing
large quantities of salts to seep in with
groundwater

• Runoff must be diverted to keep salts on the
surface from being flushed into the pit lakesurface from being flushed into the pit lake



Neutralization
• During or after pit lake filling, a material 

with high neutralizing capacity (e.g. 
lime, caustic, etc.)

• pH is raised and dissolved metals • pH is raised and dissolved metals 
precipitate



Hayden Hill Gold Mine, Lassen County California



Eutrophication
• Addition of nutrients and/or organic matter
• Addition of nutrients (fertilizers, phosphate, 

etc.) to enhance algal blooming
• Addition of organic matter (sludge from 

WWTP, sugars, etc.) to stimulate biological WWTP, sugars, etc.) to stimulate biological 
activity.

Little Creek Pond 
at Vangorda Pit 
near Faro, Yukon 
Territory, Canada
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Little creek Pond, at Vangorda 
Pit near Faro, Yukon Territory



Laboratory set-up
1. Control bucket
2. With low fertilizer
3. With high concentration of fertilizer
4. Water and sediments with low fertilizer
5. Water and sediments with high fertilizer



The laboratory study shows dissolved zinc levels being 
Removed from 55 to 3 mg/L. 
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