
 

Zero Liquid Discharge 
 
With the goal of improving environmental performance in the oil sands industry through 
collaborative action, Suncor Energy Inc. has contributed information on its zero liquid discharge 
(ZLD) technology to Canada’s Oil Sands Innovation Alliance (COSIA). ZLD technology has 
enabled Suncor’s MacKay River in situ (in place) facility to improve process water recovery, 
resulting in water recycling rates of 96 percent. Installed in 2007, the use of ZLD technology 
demonstrates the high value placed on water reuse at MacKay River. 
 
Like many in situ operations, MacKay River uses high temperature steam to heat bitumen deep 
underground so it can be recovered to the surface. Once-through steam generators (OTSGs) 
produce steam that is injected through an injection well into the reservoir to heat the bitumen. 
The bitumen then flows to a second well, known as the production well, where it is moved to the 
surface.  
 
The produced fluid from the production well consists of a mixture of bitumen, saline water, 
dissolved solids, and particulate. The bitumen and water are separated with the water being 
recycled to generate steam. As steam is generated in the OTSGs, the salts and solids 
concentrate in the remaining liquid water. To prevent the build-up of contaminants, this saline 
process water is continuously separated from the generated steam as blowdown water.  In situ 
operations have a number of technologies available to handle blowdown water. MacKay River 
uses ZLD technology to concentrate solids in the blowdown water, and recovers clean water for 
re-use in the plant. 
 
MacKay River’s ZLD consists of two evaporators in series followed by a crystallizer to 
concentrate blowdown solids into a salt crystal slurry. The final stage of the process involves the 
removal of the remaining water from the crystallizer slurry, via a rotary dryer, to produce a dry 
solid. The evaporated water from the process is condensed and recycled to the steam plant. 
 
With the increased recovery of process water, ZLD reduces the amount of make-up water that 
must be added in a SAGD plant.  In addition, the concentrated solids produced by the ZLD 
process can be disposed in an on-site landfill thus eliminating the need for deep-well water 
disposal.   
 
Overall, ZLD offers an alternative for in situ operations to assist them in reducing water use. 

 
 
 


