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Environmental issue of pit lakes
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Berkeley pit (1956)

2𝐹𝑒𝑆ଶ + 7𝑂ଶ + 2𝐻ଶ𝑂 → 2𝐹𝑒ଶା + 4S𝑂ସ
ଶି + 4𝐻ା

Direct oxydation of pyrite

Aubertin 2002

Gammons 2015

> 300            / year Treatment plant 
in 2018 for 19 M$

Berkeley pit lake (2015)
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Laboratory model
20 cm



Calibration of the evaporation law
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E =
0.87∆ ȉ Rns − Rnl + γ(eୱ − eୟ) U 3.19 + 1.39 ȉ

h
F

+ 2.25

∆ + γ
ȉ (1 − 0.002 ȉ S)

McJannet 2019

Δmean: + 3.5%
Δmax : + 7.7%

Tmean = 23.6⁰C
Rhmean = 25.7%

Tmean = 24.0⁰C
Rhmean = 22.4%

Tmean = 24.3⁰C
Rhmean = 21.8%

Tmean = 24.0⁰C
Rhmean = 17.9%

Tmean = 24.9⁰C
Rhmean = 21.8%

Tmean = 25.1⁰C
Rhmean = 27.7%

Effect 
of pit walls:



Reference case
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Watershed 
Area : 0.5 km2

Runoff coefficient : 0.3

Goldsim

Evaporation 

Runoff 
(rational method) 

Rainfall
(climate model) 

Groundwater flow
(dilution tests and 

Seep 3D)

Overflow 
(pit lake morphology) 

Climate model (CanRCM4)
Experiment name : NAM-22_CCCma-CanESM2

Localisation : 48.1°Lat, -77.8 °Long (Abitibi)

Diffusion
Advection
Limnology

Scinocca 2016

250 m

125 m

Fractured rock 
mass

ksat= 5 ȉ 10ି଻𝑚/𝑠 [O2] = 2 mg/L

110 m

Reactive tailings
Kr = 80 𝑑𝑎𝑦ିଵ

500 m

pH = 7
[O2] = 0 mg/L

5 m Thermocline±2m

initial



Water level evolution
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Climate projectionsHistorical climate

1 2 3

421 m3/day
452 m3/day

447 m3/day
470 m3/day

460 m3/day
473 m3/day

463 m3/day
470 m3/day 529 m3/day

522 m3/day
563 m3/day
538 m3/day

Evaporation
Rainfall

RCP 4.5

RCP 8.5

Ignoring CC

*CC : Climate Change



Different types of climates
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Abitibi 
(subarctic)

Northern 
Québec 
(polar)

Saskatchewan
(continental plain)

Arizona
(semi-arid)

Northern BC
(continental mountain)

Sourthern BC 
(oceanic)

Ignoring CC

Ignoring CC

Oceanic
Continental mountain Subarctic

BC : British Columbia

Polar

Continental plain

Semi-arid

Historical climate Climate projections

GWin (m3)
5.0E+07
4.4E+06
1.2E+05
4.1E+04
3.1E+04
9.9E+02

Based on an RCP 4.5 emission scenario



Conclusion and ongoing work
Climate change is expected to have :

• a significant impact on pit lakes water balance ;
• a low impact on water quality in pit lakes in most cases.
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Changes in pit lake behaviours and their intensity are expected to vary 
depending on site location ( requires a site specific study).

• Conduct a field-scale study to verify the upscaling method.
• Characterize the impact of climate change on pit lake limnology (and it 

effect on water quality).
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