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ABOUT CLEARING THE AIR 

Clean Air Sudbury is proud to provide this complementary report of the third installment of Clearing the 

Air, Greater Sudbury’s air quality trends report.  This shorter version of Clearing the Air summarizes the 

findings and highlights presented in the full version. 

The data summarized in this report was sourced from the Ontario Ministry of Environment and Climate 

Change, the National Pollutant Release Inventory and the Greater Sudbury Sulphur Dioxide and 

Particulate Monitoring Networks operated by the local mining & smelting companies, Vale and 

Glencore. The information reported on in this installment extends from 2008 to 2014.  

KEY FINDINGS 

Air quality is improving across the province of Ontario, a trend that is proving to be true in Greater 

Sudbury as well. These improvements in overall air quality are a result of initiatives by governments and 

industry to reduce air emissions and ground-level concentrations of airborne pollutants. In fact, Greater 

Sudbury actually ranks better than or similar to selected cities in both northern and southern Ontario. 

Figure 1 shows the percentage number of hours that selected cities experienced an Air Quality Index 

(AQI) rating greater than 31 between 2008 and 2014. What we can deduce from Figure 1 is that for 

about 94% of the time, Greater Sudbury’s air quality is described by the AQI as either ‘Very Good’ or 

‘Good’.  

 

 

 

 

 

 

 

 

 

 

Figure 1: Percentage No. of Hours with AQI > 31 in Selected Cities (2008-2014) 

 

How the Air Quality Index (AQI) Works 

The AQI provides the public with real-time air quality information from 40 AQI sites located in 33 urban 

centers and 7 rural areas in the province.  The index is based on hourly average readings for the 

following air pollutants that have adverse effects on human health and the environment: sulphur 

dioxide (SO2), ground-level ozone (O3), nitrogen dioxide (NO2), total reduced sulphur (TRS) compounds, 

carbon monoxide (CO), and fine particulate matter (PM2.5). A lower AQI means better air quality.  



 

Due to Greater Sudbury’s mining heritage, sulphur dioxide emissions are of particular local relevance. 

One of the first sulphur dioxide monitors was installed in Skead in the 1950s and today there is a 

network of 18 monitoring stations spread across Greater Sudbury providing ground-level sulphur dioxide 

readings every hour of the year.  

In 2005, Environment Canada estimated (see Table 1) that industry was the source of 99.7% of Greater 

Sudbury’s sulphur dioxide emissions. Both Vale and Glencore have made significant SO2 abatement 

efforts in the past number of decades. In the second installment of Clearing the Air, Greater Sudbury’s 

SO2 emissions trends between the 1960’s and 2007 were analyzed. When comparing the first and last 5 

years from the 1960s to 2007, annual average smelter emissions in Greater Sudbury decreased by about 

93%.  Upon completion of the next round of sulphur dioxide emission reductions, the allowable annual 

emissions from the smelters in Greater Sudbury will be further reduced 62% from the 2014 limit.   

Other cities in Ontario that have industry and manufacturing as major components of their economies 

experience higher sulphur dioxide levels.  As shown in Figure 2, composite SO2 means for Sarnia, 

Hamilton and Windsor were all substantially higher than Greater Sudbury’s. This is due in part to their 

higher annual background levels of ground-level SO2 concentrations as well as significant reduction in 

SO2 emissions by Sudbury’s mining companies.  

 

 

Figure 2: Composite SO2 Means in Selected Ontario Cities (2008 to 2012) 

 



How are inhalable particulate matter (PM10) and 

respirable particulate matter (PM2.5) different? 

Particulate matter is characterized by the health effects 

that particles of different sizes can have. Respirable 

particulate matter includes all solid particles in the air that 

have a diameter of less than 2.5 microns. Inhalable 

particles have a diameter between 2.5 and 10 microns. 

 

An important measure of the on-going improvements in local air quality is reflected in the notable 

reductions in the frequency of exceedance of the 1-hour sulphur dioxide limit.  From 1998 to 2007, the 

Greater Sudbury monitoring network recorded 353 exceedances, whereas from 2008 to 2014 a total of 

41 exceedances were recorded.   

While sulphur dioxide emissions receive a lot of attention, there are other air pollutants that are present 

in the air of Greater Sudbury.  These include ground-level ozone (a major smog component, total 

suspended particulates (TSP), inhalable particulate matter (PM10), respirable particulate matter (PM2.5), 

nitrogen oxides (NOx), carbon monoxide (CO) and volatile organic compounds (VOCs). Table 1 outlines 

Environment Canada’s source category estimates based on 2005 data. 

 

Source category TSP PM10 PM2.5 SOx NOx CO VOC 

Industrial 68.0 62.3 72.0 99.7 24.3 24.5 12.9 

Fuel combustion 1.7 5.1 10.0 0.1 4.7 11.6 10.3 

Transportation 1.3 4.2 7.9 0.2 71.0 63.6 32.2 

Incineration < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 

Miscellaneous 0.2 0.6 1.2 < 0.1 < 0.1 0.1 40.0 

Open sources 28.7 27.8 8.9 < 0.1 < 0.1 0.2 4.6 

Table 1: Environment Canada Emissions Estimates (% Contributions) for Greater Sudbury (2005) 

 

For particulate matter (TSP, PM10 

and PM2.5) the industrial sector is 

probably still contributing the largest 

fraction followed by open sources 

such as agricultural operations, 

construction, landfill sites, mine 

tailings, and paved/unpaved roads.  

Transportation, fuel combustion and 

miscellaneous sources are believed 

to account for the rest. 

For CO, transportation sources, industrial emissions and fuel combustion sources are estimated to 

account for most of the emissions. Together, incineration, miscellaneous and open sources are 

responsible for a small fraction of CO emissions.  Historically, the provincial ambient concentrations of 

CO have been very low and are currently being monitored in only 4 of the 40 provincial AQI stations, 

excluding Greater Sudbury. 

Miscellaneous sources (such as general solvent use, fuel marketing, surface coatings and printing) are 

believed to account for a substantial fraction of VOC emissions, followed by transportation, industrial 

and fuel combustion sources.  Open sources, such as agriculture and landfill sites, contribute the 

remainder.  Ambient concentrations of VOCs are not routinely monitored in Ontario. 



Transportation sources are estimated to be responsible for the largest fraction of nitrogen oxide (NOx) 

emissions, followed by the industrial sector and fuel combustion. Nitrogen oxide emissions is another 

pollutant that has experienced significant reductions in the past decade. Since 2004, NOx emissions have 

decreased by 40% in Ontario as a result of stricter regulations for industry and vehicle standards. 

On occasion, Greater Sudbury’s air quality is affected by smog events largely due to the transboundary 

flow of ground-level ozone (O3) and fine particulate matter from precursor sources outside the province.  

The incidence of these events during the summer months is highly temperature dependent but seems to 

be decreasing across the province largely due to the progressive reduction in NOx emissions in Ontario 

and in the U.S.,  and the switch to less volatile summer gasoline.   Between 2008 and 2014, there were 

only two episodes where ozone levels in Greater Sudbury exceeded Ambient Air Quality Criteria. These 

occurrences in 2009 and 2012 were sourced from the United States south of the Great Lakes using 

backward air trajectory analysis.  

Additionally, there was one exceedance of fine particulate matter (PM2.5) levels in Greater Sudbury 

above the 24-hour reference level. This occurred in July 2012 and was traced back to a forest fire in 

Northern Manitoba using backward air trajectory analysis. 

Although the concentrations of particulate matter in Greater Sudbury continue to be well below 

provincial limits, the monitoring networks operated by Vale and Glencore near their facilities recorded 

concentrations of metals, such as nickel, cadmium and cobalt above provincial standards.   The overall 

frequency of exceedance was less than 1% of the samples collected.        

 

CONCLUSION 

While overall air quality continues to improve in Greater Sudbury and has comparable, and in many 

instances, better air quality than other cities in the province, it is important to note that further 

improvements are required.   Reduction of annual sulphur dioxide emissions and in the concentrations 

of metals in particulate matter from facilities operated by Vale and Glencore are required to meet 

stricter provincial limits. 

Vale and Glencore have initiated and are progressing with their air emissions reductions programs to 

meet the required improvements.  

Greater Sudbury isn’t just full of hot air when it prides itself on having excellent air quality! 


