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Abstract 

 
Increases in greenhouse gas emissions contribute to global warming and affects the environment requiring regulations 
such as the Kyoto protocol to control their emissions. Pollutants such as nitrogen oxides (NOx), sulphur oxides (SOx) and 
mercury also impose negative impacts on the environment and human health, requiring stringent government regulations 
to reduce their emissions. Electricity in Canada is produced by hydropower, fossil fuels, nuclear, and renewable energy. 
Of these, fossil fuels sources such as coal, oil, and natural gas produce a large amount of chemical emissions, increasing 
Canada’s overall emissions. Coal is the most carbon intensive fossil fuel, yet, it continues to be used by industries as it is 
the most abundant resource and least expensive. As the electricity demand continues to rise, coal will continue to be used 
to meet this demand at a low cost; however, this will increase overall emissions. Hence, it is important for industries to 
reduce overall multi-pollutant emissions by implementing different pollution abatement technologies. A discrete 
optimization model was used within the General Algebraic Modeling System (GAMS) to determine the best option to 
meet specific reduction targets of NOx, SOx, and mercury emissions at a minimized cost. Fuel balancing was implemented 
and pollution abatement technologies were installed to meet specific reduction targets, while ensuring that the electricity 
demand is met to produce enough electricity to the Ontario power grid.  A sensitivity analysis was also completed for the 
20% reduction case of multiple pollutants to determine the effect of increasing the electricity demand on the total cost. It 
was found that for an increase in the electricity demand, there is an increase in the total cost to meet the electricity 
demand. 
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