
 

What are Bioaerosols? 
 

Bioaerosols are airborne particles 
that can be viral, bacterial or fungal 

in origin 
 

  
 
 
 
 
 

 
How to Reduce Airborne Contaminants in Canadian Pig 

Buildings 
 

Swine production facilities emit substantial amounts of airborne contaminants such as odorous compounds, 
gases and bioaerosols. Beyond just the smell of odorous compounds, these gases and bioaerosols can affect 
pig health and the health of swine industry workers and rural communities. 
 
Numerous strategies are currently in use to help reduce airborne contaminants from production facilities, but no 
study has looked at the combined effect of these technologies on reducing airborne contaminants. One of the 
studies currently underway as part of the Canadian AgriSafety Applied Research Program is working to fill 
this gap in knowledge and examine the combined effect these technologies have on airborne contaminants in 
pig buildings. 
 
The Air Quality in Canadian Pig Buildings: Reduction of airborne dust, gas and human pathogens in buildings 
and their environmental dispersion project is in its fourth and final year. To date the research team has been 
able to test each technology in a controlled environment to examine the effects on odorous compounds, gases, 
dust and bioaerosols. 
 
Current airborne contaminant reduction strategies: 

 

1. Manure separation: V-shaped scraper with slatted floor 
2. Oil sprinkling 
3. Biotrickling filter: works within an air treatment unit to treat 

outgoing air from swine buildings 
 

To do these experiments the research team used the BABE (Laboratoire se 
le bilan agroenvironnemental des bâtiments d’élevage) laboratory at IRDA 
which has specialized small-scale pig chambers where 4-5 pigs can be 
raised and produce the contaminated air needed for the project. In this 
study, the chambers were equipped with different airborne contaminant 
reduction strategies for comparison.  
 
To manage the dust all chambers were periodically sprinkled with canola oil 
using an automated system with a timer. Air treatment units (ATUs) were 
designed to treat the exhaust air from each of the pig chambers. 
 
Analysis 
To look at how effective each of the strategies were at reducing airborne 
contaminants from the air of pig chambers, the ATU outlets were sampled 
every four hours for ammonia, methane, carbon dioxide and nitrous oxide. 
Other physical parameters were measured every 15 minutes including air 
flow rate, air and water temperatures, and relative humidity. Dust samples 
were collected from the chambers through the ATUs and odour 
concentration was measured. 
 
 
 



  

 
 
 
 
 
 
 
 
Preliminary Results 

 V-shaped scraper: significant effect on reducing ammonia, but no effect on dust or bacteria 
concentrations 

 Oil sprinkling: greatly reduced the concentration of dust and bacteria, with only a slight reduction in 
odour intensity 

 ATU: excellent performance for all airborne contaminants – reduced the levels of ammonia, dust, odour 
and bacteria 

 
The Bottom Line 
Manure separation removed part of the ammonia, while oil sprinkling reduced dust emissions and both 
technologies reduced part of the odours. The biotrickling filter provided the best performance. Moving forward 
the project will test the combination of these three strategies in a commercial-scale barn and analyze the 
results for effectiveness, efficiency and feasibility.  
 

Protecting Worker and Public Health 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
The Air Quality in Canadian Pig Buildings project, is one of two projects in the Animal Housing Environment priority area, under Agrivita 
Canada Inc.’s Canadian AgriSafety Applied Research Program, led by a national team of researchers from the Institut de recherche et 
de développement en agroenvironment (IRDA), and Centre due recherche de l’Institut universitaire de cardiologie et de pneumologie de 
Québec at the Université Laval (CRIUCPQ), University of British Columbia, the Canadian Centre for Health and Safety in Agriculture 
(CCHSA) and the Canadian Agricultural Safety Association (CASA). 
 
This document has been prepared by the Canadian Centre for Health and Safety in Agriculture (CCHSA) for Agrivita Canada Inc. and 
the Canadian AgriSafety Applied Research Program, which is supported under Growing Forward 2 (GF2).  
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