
  

Project Highlights 

• Ensero designed, built, and 

successfully commissioned one of the 

largest mining gravel bed 

biochemical reactors in the world, 

handling more than 20,000 m3/day. 

• Ensero’s treatment design helped the 

client save more than 60% in water 

treatment costs by avoiding RO 

technology. 

• The integrated treatment system is 

operating as designed, with ultimate 

effluent meeting the water quality 

requirements.  

• Ensero successfully met the client’s 

aggressive development schedule, 

completing the entire design-build-

commissioning project within 12 

months. 

• Successful start-up and shutdown of 

system over multiple seasons 

demonstrates system resiliency in 

cold climate. 

 

Rainy River Mine 
Integrated Water Treatment System 

 
The Challenge 
The Rainy River Mine, owned by New Gold Inc., is a gold mine located 
in the Rainy River District of northwestern Ontario. The ore 
processing is carried out using whole ore cyanidation for gold 
recovery with cyanide destruction carried out in the plant. Water 
used in ore processing was initially borrowed from the Pinewood 
River and supplemented by pit dewatering. To minimize flow loss in 
the Pinewood River, as much water as reasonably practical is to be 
returned to the Pinewood River with the final discharge location 
optimized to maximize the benefits of additional stream flow. 
However, water treatment is required prior to discharge.    

Ensero Solutions Inc. (Ensero) was contracted to design, construct, 
and commission a cost-effective integrated water treatment system 
on a tight time frame to support the new Rainy River Mine 
development. The client was interested in evaluating alternatives to 
Reverse Osmosis (RO) technology to treat process water impacted 
with ammonia, thiocyanate, nitrate, copper, arsenic, selenium, 
cyanide, and total suspended solids (TSS).  
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The Ensero Solution 
Ensero evaluated and pilot tested several water treatment 
technologies, moving forward with a combined conventional 
physical/chemical treatment and semi-passive biological treatment 
design. 

The treatment train consists of a water treatment plant (WTP) that 
first removes TSS, including suspended tailings and natural clay 
particulates, and metals and metalloids from the process water by the 
addition of lime, flocculant, and ferric sulfate. Soda ash (for alkalinity) 
and monopotassium phosphate (nutrient) are then added to the 
effluent, which is then directed to the biological portion of the water 
treatment system.   

 

 



 

Ensero designed the biological treatment train to remove nitrogen 
compounds and additional metals and metalloids. It consists of 
nitrification cells for the treatment of ammonia, a gravel bed 
biochemical reactor (BCR) for treatment of nitrate, and a second gravel 
bed BCR for polishing of metals and metalloids and potential sulphate 
treatment. Phosphate and glycerol are dosed in the BCRs to provide 
nutrients for microbes that carry out the treatment reactions, as well 
as ferrous iron for the second BCR to promote treatment of sulphate. 
This 72,700 m3 gravel bed BCR successfully treats 20,000 m3/day and 
is one of the largest mining bioreactors operating in the world. 

Pilot-scale testing allowed Ensero to customize the biological systems 
to specifically meet the discharge requirement needs and optimize 
reagent dosing. 
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Vital Statistics 

• Reverse osmosis (RO) was not used to avoid concentration of constituents of potential concern (COPCs). 

• COPCs included selenium, cyanide, ammonia, thiocyanate, nitrate, copper, arsenic, and TSS. 

• A combined active and semi-passive system needed to meet stringent discharge criteria at a high flow 

rate had not been previously completed at this scale.  

• High flow rate – 20,000 m3/day 

• System was built and operates in cold climate, with winterization through common winter temperatures 

colder than -20°C (-4°F). 

Nitrification Cells at Rainy River 


