
An Evaluation of Fort McMurray’s Air 

Quality Prior to, During and After the 

2016 Horse River Wildfire 

Naomi Tam 

Cristen Adams 

Yayne-abeba Aklilu 



2016 Horse River Wildfire 

Credit: Marty Collins 

Credit: NASA Worldview 

Credit: Marty Collins 
2 



Air Quality Monitoring 

Credit: Marty Collins 

Credit: Marty Collins 

EBAM 

MAML 

3 



Study Design 

 

 
Parameters AAAQO AAAQG 

Particulate Matter-Fine (PM2.5) 24-hour average: 30 µg/m3 1-hour average: 80 µg/m3 

Nitrogen Dioxide (NO2) 1-hour average: 159 ppb N/A 

Ammonia (NH3) 1-hour average: 2,000 ppb N/A 

Sulfur Dioxide (SO2) 1-hour average: 172 ppb 
24-hour average: 48.0 ppb 

N/A 

Carbon Monoxide (CO) 1-hour average: 13,000 ppb N/A 

2. Data Collected Prior to and after the Horse 

River Wildfire 

• Prior to: 2013-2015 averaged data without wildfire 

smoke influences based on CAAQS assessment 

• Post: 2017 data 

1. Air Quality Guidelines and Objectives 

3. Results from Historical Wildfire Events  

• 2011 Richardson Wildland Fire (Bytnerowicz et al. 2016) 
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Focus Parameters 

• Fine Particulate Matter (PM2.5) 

• Nitrogen Dioxide (NO2) 

• Ammonia (NH3) 

• Sulphur Dioxide (SO2) 

• Carbon Monoxide (CO) 
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Fine Particulate Matter (PM2.5) 
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AAAQO Maximum Daily PM2.5 

Horse River Wildfire 

   Athabasca Valley Station 
   Patricia McInnes Station 

 
18 days 
17 days 

 
1035 µg/m3 

1131 µg/m3 

2011 Richardson Wildland Fire 20 days [1]368 µg/m3 

2006-2007 Victorian Alpine Fire N/A 1100 µg/m3 

[1] Underestimated PM2.5 Concentrations 



Fine Particulate Matter (PM2.5) 
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Fine Particulate Matter (PM2.5) 
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Fine Particulate Matter (PM2.5) 
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Fine Particulate Matter (PM2.5) 
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Public Re-entry 

Public Re-entry 



Nitrogen Dioxide (NO2) 
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Nitrogen Dioxide (NO2) 
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Ammonia (NH3) 
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Ammonia (NH3) 
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Sulphur Dioxide (SO2) 
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Carbon Monoxide (CO) 
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Carbon Monoxide (CO) 
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Summary of Findings 

Wildfire smoke impacted the Fort McMurray’s air 

quality the most in May 2016 

• Elevated median concentrations of PM2.5, NH3 and CO are 

observed with higher concentrations measured within Fort 

McMurray 

• Only peak levels of NO2 and SO2 were influenced; average 

ambient NO2 and SO2 concentrations likely impacted by 

anthropogenic sources 

• Long-term air quality impacts were not observed 

 

Portable Monitoring Platforms 

• Provided additional information to assess the air quality 

• Align with findings with permanent continuous air 

monitoring stations 
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 Questions? 
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 Thank you. 
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