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BIOAEROSOLS, GASES, AND ODOURS - OH MY!
Manure spreading is a conventional agricultural practice that has the benefits of both
livestock waste disposal and crop fertilization, but the practice is not without a downside.
Manure spreading produces bioaerosols, gases, and odours all of which can be potential
hazards to human health. The health risks posed by these emissions resulting from
manure spreading are not well documented. The Fugitive Emissions Following Manure
Spreading – Risk Assessment and Engineering Controls project is developing methods to
quantify the emissions of bioaerosols, gases, and odours from manure spreading and then
using this knowledge to develop methods of reducing the risk to both farmers and rural
communities.

The  project team at the Research and Development Institute for the Agri-environment
(IRDA) in Quebec has developed a passive flux sampler (PFS) to be used for evaluating the
gases resulting from manure spreading. The PFS consists of  two tubes with a hole in
between so that the air velocity inside the sampler is equal to the outside wind velocity. An
absorbing material is placed in the tubes to capture gas molecules. After the sampling
period is complete, the captured gases are extracted from the absorbent material and
quantified in the laboratory. Sample gases of interest include ammonia, nitrous oxide, and
carbon dioxide.

In order to test the PFS a wind tunnel was designed to validate the new sampling
technique. A field-scale wind tunnel has been built and adapted to be used as a controlled
environment for measuring the emissions from manure spreading. The wind tunnel is
composed of a plastic tarp fitted over a metal frame and installed securely in the ground to

How to Measure Emissions from Manure Spreading

prevent the loss of emissions from the sides of
the tunnel. Inside the wind tunnel environmental
conditions are monitored, including wind speed,
temperature and humidity. Emissions including
gases, bioaerosols and odour concentration will
be measured at the inlet and outlet of the tunnel.
Sampling will include collecting emissions after
the use of both solid and liquid manure
spreaders.



Aerosolization occurs when fine droplets of liquid evaporate completely or become almost
dried out and the microorganisms (bacteria, viruses, fungi, or endotoxins) found in the
liquid droplets are transformed into solid particles known as bioaerosols. Bioaerosols are
essentially airborne droplets made up of bacteria, viruses, fungal spores or endotoxins.
Bioaerosols are of particular concern for both human and animal health as the particles
can easily travel and result in the spread of disease.

It is known from other research studies that aerosol particles of 1 to 5 um in diameters pose
the greatest risk to human and animal health as this size particle an be easily inhaled or
swallowed. Aerosols with the greatest retention in the lungs occurs with particles that are
between 1 and 2 um in size.  While the health risk associated with manure spreading is an
area of active research it is known that zoonotic pathogens pose a significant concern to
human and animal health. Zoonotic pathogens are infections that are able to be
transferred between animals and humans. Pathogens are often found in livestock manure
and the application methods of spreading manure can create a potentially hazardous
exposure to pathogens that are aerosolized. Zoonotic pathogens are divided into three
categories: viruses, bacteria, and parasites. 
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Salmonella
Campylobacter sp.
Listeria monocytogenes
Escherichia coli species such as O157:H7

Among bacteria the most common species
responsible for zoonotic infections include:
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