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Location of the Akasaba West site

- In Abitibi-Témiscamingue, Western 
Quebec, Canada

- Within the Abitibi greenstone belt, 
one of the largest mining camp in 
the world

- A boreal region of the Canadian 
Shield with abundant peatlands

Increased demand for 
mineral resources

Evolution of legislation 
and regulations Climate change

Challenges associated with environmentally responsible mining are 
becoming increasingly complex

Wetlands are widespread in the northern hemisphere require special 
attention when evaluating the potential impacts of mining projects on 

ecosystems and surface and groundwater resources

Despite the recognized importance of wetlands, the impacts of mining 
on these environments are still poorly understood

1. Context 2. Objectives
General objective: 

developing a new approaches for assessing the impact of surface mine dewatering and 
climate change on the hydrogeochemistry of aquifers and peatlands

Specific objectives: 

 modeling the thermodynamic equilibrium of trace elements in peatland pore waters
 documenting the processes controlling the mobilization and immobilization of metals 

and metalloids in peatlands.

Mine dewatering Hydrological 
changes

Changes in Eh-
pH conditions

Changes in 
metals and 
metalloids 

mobility

3. Study site 4. Methods

 Monitoring of 
hydraulic heads: 18 
piezometers installed 
in 6 clusters and 
instrumented with 
automated data 
loggers

 Water quality analyses: 47 water samples collected in the summer and fall were 
analyzed for physicochemical parameters (pH, redox potential, temperature, electrical 
conductivity, dissolved oxygen), major ions, trace elements, dissolved organic and 
inorganic carbon and stable isotopes of water (δ2H-δ18O)

 Three peat cores were collected to allow for chemical analyses 
of the peat solid martrix

 Geochemical modeling and statistical approaches: the data are 
used to evaluate the mobility and speciation of trace elements 
and the saturation indices of mineral phases under natural and 
dewatering conditions, using PHREEQC 

5. Preliminary results 6. Ongoing work and expected outcomes
 Geochemical modeling is performed using PHREEQC for evaluating the 

mobilization and immobilization processes of redox-sensitive trace elements such 
as Fe, Mn, Cu and U

 The mobility of redox-sensitive trace elements such as Fe, Mn, Cu and U will 
further be characterized through the realization of leaching tests 

 The concentrations of trace elements in the peat solid matrix will be determined 
using the EMMA-XRF method as describes by Cheburkin and Shotyk (1996) or 
total digestions followed by chemical analyses

 Ultimately, this project will:

 provide new knowledge to mine operators, governmental stakeholders and 
scientists on the impacts of mine dewatering and flooding on peatland 
hydrogeochemistry

 Contribute to a better understanding of the hydrological and geochemical 
exchanges between aquifers and peatlands

 provide an analogue (depressurized aquifer) for understanding the impacts of 
climate change and human activities on peatlands
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