
The Challenge 
The Minto Mine is a combination open pit/underground copper mining 
operation located 240 km northwest of Whitehorse. The Mine is 
operated by Minto Explorations Ltd (Minto) and situated on Selkirk First 
Nation Category “A” Settlement Land. Minto’s aim is to implement an 
environmentally sound and technically feasible reclamation and closure 
plan for the Mine. Minto chose to focus on a passive closure objective, 
which would require minimal management and achieve long‐term 
environmental stability. Because of our expertise in passive water 
treatment, Ensero was retained to conduct a phased assessment to 
inform the design of site-specific passive treatment technologies for site 
runoff water in the post-closure period for the Mine. 

 

 

  

Project Highlights 

• Ensero successfully designed 
and tested a constructed 
wetland treatment system 
(CWTS) to remove cadmium, 
copper, molybdenum, selenium, 
and zinc during the remediation 
of site runoff water in the post-
closure period for the Minto 
Mine. 

• The pilot systems provided the 
data needed for full-scale 
wetland design and sizing, and 
confirmed treatment rates and 
performance of several design 
options. 

• Since commissioning, the on-
site demonstration-scale CWTS 
is consistently reducing Se to 
<0.001 mg/L and Cd to non-
detectable levels. 
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The Ensero Solution 
Ensero first evaluated several mine waste treatment technologies. Of 
these, five passive treatment technologies were short-listed as 
reasonable and practical passive treatment. The primary passive 
treatment technology identified for closure is an anaerobic CWTS with 
horizontal flow as it is the most passive to operate. The four other 
technologies were identified as contingency technologies.  

Off-site pilot-scale testing at Ensero’s treatability testing facilities 
evaluated the treatment potential of plants and microbes of interest to 
inform CWTS design. We used synthetic influent designed to mimic the 
worst-case water chemistry of a long-term closure scenario water. Pilot-
scale testing confirmed the design and defined optimal operating 
conditions to achieve effective removal of constituents and provided data 
needed for full-scale wetland sizing and confirmed treatment rates and 
processes.  

A demonstration-scale CWTS was constructed on site to refine the design 
and perform on site optimization. The CWTS was tested under a range of 
hydraulic retention times (HRTs).  



  

Commissioning and performance results from the on-site demonstration-
scale CWTS from 2015 to 2020 indicated that percent removal of elements 
of concern from seepage (cadmium, copper, molybdenum, selenium, and 
zinc) improved over time as the CWTS matured.  

During five years of operation, the demonstration scale CWTS improved 
water quality, from <0.001 mg/L Se and Cd to non-detectable levels. CWTS 
performance improved as the plants matured and reducing conditions and 
microbial populations were established. Commissioning criteria were 
refined and informed through demonstration-scale work. Constituents 
were treated and sequestered to the soils with minimal plant uptake, and 
constituents shifted primarily into stable reduced and residual mineral 
fractions in the soils. 
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Vital Statistics 
• Both Carex aquatilis (sedge) and aquatic moss are viable 

options for a full-scale CWTS. Both plants are commonly 

found on site at the Mine.  

• Multiple hydraulic retention times (HRTs) were tested to 

determine the optimal HRT to inform the full-scale 

design and sizing. 

• Using a phased approach was successful in refining the 

full-scale wetland design  

• The demonstration-scale wetland results support that 

CWTS can improve water quality for the Mine 

 

 

 

Pilot-scale CWTS testing at Ensero 
 
 

Demo Scale CWTS Construction 2014 


