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The province of Saskatchewan seeks to reduce the greenhouse gas (GHG) emission from 
electricity generation. The use of biomass solid fuel for co-firing with coal in existing power 
plants may provide GHG emissions reduction by displacing coal, which accounts for 60% of the 
electricity generated in the province. Short rotation coppice (SRC) willow planted on marginal 
agricultural land in the province may be a suitable source of local bioenergy feedstock for this 
purpose, as suggested by modeling and small-scale field studies. The objective of the current 
study was to estimate, on a life cycle basis, the net GHG emissions reduction associated with 
the co-firing of torrefied biomass pellets in a hypothetically retrofitted existing coal power 
plant. Torrefied biomass is considered to provide logistical advantages and improved 
combustion properties over non-torrefied biomass. The life cycle model considered the 
emissions from extraction of coal, production and harvest of the bioenergy crop, carbon 
dynamics of willow (below/above ground, soil, etc.), transport activities, manufacture of solid 
fuels and combustion of the fuels. Preliminary results suggest that life cycle GHG emissions 
reduction of up to 30% can be achieved with co-firing torrefied willow pellets with coal at a co-
firing rate of 40% (energy basis) over the expected lifetime of the willow plantation (23 years). 



 
 

2 

 

The yield, location, and the lifetime of the plantation affect the emission reduction potential of 
the bioenergy system. The study will provide information to support the development of GHG 
emissions reduction policy in the province. 
 


