Agrivita Canada Inc. and the Canadian AgriSafety Applied Research Program
The Company: Agrivita Canada Inc.

Agrivita Canada Inc. is a not-for-profit corporation, established in
2007, with the University of Saskatchewan. Agrivita’s mandate is
to promote agricultural health and safety research and knowledge
transfer for those living and working in agricultural and rural
settings.
The four core objectives of Agrivita Canada Inc. are:
i. Develop informed Canadian public policy
ii. Public confidence in agricultural products
iii. Safe and competitive agricultural sector and expanded agriculturally relevant research capacity
iv. Promote, direct, and fund research, training and service initiatives in various disciplines for the purposes related to agricultural
health and safety

The Program: The Canadian AgriSafety
Applied Research Program

The Canadian AgriSafety Applied Research Program: A Program
of Research and Development (Canadian AgriSafety Program)
was born directly out of Agrivita Canada Inc.’s fourth objective.
The program is an applied research project with the objective to
bridge the gap between agricultural research and its application in
the agricultural sector.
The Canadian AgriSafety Program is guided by an overarching
vision statement “to position Canada as a world leader in the development of knowledge, products and procedures in agricultural
safety and health.” More specifically, the program has a mission
to “achieve, through a Canadian coordinated approach to applied
research and development of a safe, healthy and productive agricultural sector for farmers, farm workers, rural communities, and
the Canadian public.”
The Canadian AgriSafety Program strives to improve health and
safety among agricultural workers through developments in the
two key areas of engineering controls and occupational hygiene.
These are reflected in the program’s two components:
1) The Low-Cost Roll Over Protective Structures priority area and
2) The Animal Housing Environments priority area.

The first component, consisting of the Low-Cost Roll Over Protective Structures Intervention Project, is led by a national team
of researchers from the Prairie Agricultural Machinery Institute
(PAMI), the Canadian Centre for Health and Safety in Agriculture
(CCHSA), the University of Alberta, the Injury Prevention Centre
(IPC, formerly ACICR), Memorial University, and the Canadian
Agricultural Safety Association (CASA).
The second component, the Animal Housing Environments priority area, consists of the Air Quality in Canadian Pig Buildings
Project and the Reducing Pathogen Distribution from Animal
Transport Project. The Air quality in Canadian Pig Buildings
Project, is led by a national team of researchers from the Institut
de recherche et de développement en agroenvironment (IRDA),
and Centre de 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).
The Reducing Pathogen Distribution from Animal Transport
Project of the Animal Housing Environments priority area is
led by a national team of researchers from Prairie Swine Centre
(PSC), the Canadian Centre for Health and Safety in Agriculture
(CCHSA), the University of Saskatchewan College of Engineering, the School of Population and Public Health at the University
of British Columbia and the Canadian Agricultural Safety Association (CASA).
The Canadian AgriSafety Program is funded by Growing Forward
2 (GF2), a policy framework of Agriculture and Agri-Food Canada (AAFC), with matching funds provided by the Saskatchewan
Agriculture Development Fund, the Institut de recherche Robert-Sauvé en santé et en sécurité du travail (IRSST), the University
of Saskatchewan, the Institut de recherche et de développement
en agroenvironment (IRDA), SK Workers Compensation Board
(WCB), the Newfoundland & Labrador Department of Natural
Resources (PARDP), and Memorial University.
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).

Importance of Controlling Airborne Pathogens in Transport Trailers
Over the last few decades, the Canadian Swine Industry has made many transitions to maintain the health and safety of its industry.
Great efforts have been made in genetics and biosecurity to reduce the spread of disease among swine barns. Nucleus and Multiplier
farms are often built in large isolated areas to ensure the stock is protected from airborne pathogens. Inevitably, the breeding stock is
transported to commercial producers, exposing the stock to high density swine areas where there is an increased risk of pathogen exposure. There is a great need to develop a transport trailer that can control airborne pathogen contamination.

Efforts to control airborne pathogens in transport trailers
A team of researchers at the University of Saskatchewan and Prairie Swine Centre have been developing a design for a livestock transport trailer using a computer simulation. First, a baseline model was developed from existing components (e.g. inlets, vents, fans, layout, etc.) of current commercial trailers. Tests were conducted using stimulation of airflow, temperature and moisture on the computer
model (Figure 1.).

Figure 1. Contours of air velocity magnitude of baseline trailer moving at a speed of 96 km/h.
Next, different versions of trailer designs were created based on inputs from stakeholders within various disciplines (truckers, veterinarians, livestock producers, etc.). After alterations were made to the baseline trailer, further tests were conducted (Figure 2.). As shown
below, the test performance of the altered trailer did improve greatly based on air velocity magnitude.

.
Figure 2. Contours of air velocity magnitude of altered trailer moving at a speed of 96 km/h.
Based on the test results, a prototype of the newly designed trailer is currently being built. An evaluation on airborne pathogens emissions will be conducted in the upcoming year.
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Common Airborne Transmissible Diseases in
Canadian Swine Herds
What are Airborne Transmissible Diseases?
Microorganisms that are spread through aerosol droplets of
animals, affecting the health of other animals or humans.

Porcine Reproductive and Respiratory
Syndrome (PRRS):

A virus that attacks the macrophages, defense mechanisms, weakening the immune system of pigs. The virus affects the reproductive system in sows and the respiratory system in young pigs.
PRRS is commonly known as blue ear disease.
Symptoms
Sow
Loss of appetite
Fever
Fertility issues (abortion, still birth, and birth of weak piglets)
Young pigs
Loss of appetite
Lethargic
Respiratory distress
Red discoloring of skin
Blue ears
Transmission
Transmission of PRRS is often related through the movement
of pigs. Reports indicate movement of virus via contaminated
transport vehicles and unsanitary handling practices (i.e. needles,
clothing, unwashed hands). Other forms of viral transmission are
windborne spread and insects.

Symptoms
Acute
Fever
Respiratory distress
Pneumonia
High mortality in all ages of pigs
Chronic
Respiratory distress
Prolonged cough
Lung lesions
Transmission
Porcine Enzootic Pneumonia has two routes of transmission
which include movement of infected pigs and windborne spread.

Swine Influenza Virus:

A rapid spreading virus with the capability to create new strains
by altering its antigenic structure. Rapid outbreaks of the virus
can be attributed to its short incubation period of 12-48 hours.
Symptoms
Fever
Acute respiratory distress
Coughing
Loss of appetite
Fertility issues
Possible repeat of virus at herd level
Transmission
Swine influenza can be spread by infected humans and pigs.
Wind is another suggested form of transmission, but it is yet to be
proven.

Porcine Epidemic Diarrhea (PED):

A virus that causes a rapid spread of disease throughout a herd.
PED is brought about from the coronavirus, which damages the
villi, hair like projections that increase absorption in the stomach,
leading to dehydration.

Porcine Enzootic (Mycoplasmal) Pneumonia:

A lung infection caused by an organism called Mycoplasma hyopneumoniae. The infection alone is usually quite mild, however,
when accompanied by other infections such as PRRS, Swine Influenza, and Actinobacillus pleuropneumonia the symptoms can
worsen. Enzootic pneumonia is known as a prime organism that
leads to other diseases by opening the lungs to infections.

Symptoms
Diarrhea
Vomiting
High morality in piglets
Transmission
PED is frequently spread through the feces of pigs. The virus has
been found in a number of locations such as pig barns, transportation vehicles, slaughterhouses, along with many fomites (i.e.
boots, coveralls etc.).

-Ontario Ministry of Agriculture. Food and Rural Affairs website (2016). Retrieved from http://www.omafra.gov.on.ca/english/food/inspection/ahw/PED-advisory.html
-World Organization for Animal Health (2016). Retrieved from http://www.oie.int/doc/ged/D13986.PDF
-5M The Pig Site (2016). Retrieved from http://www.thepigsite.com/diseaseinfo/
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Techniques to Control Odorous Compounds, Gas and
Bioaerosols in Swine Buildings
Thousands of swine workers are being exposed to dangerous gases,
bioaerosols, and odorous compounds in swine buildings. Throughout the years several techniques have been developed to control
environmental dispersions of pathogens such as feed additives,
cleaning methods, sprays, electrostatic preceptors, manure separation, and air filtration.

Oil Sprinkling

Changes were made to the application of oil sprinkling by adding
an automatic timer to improve consistency.

Researchers from the Institut de recherché et de développement en
agroenvironnement (IRDA) and Centre de recherché de l’Institut
universitaire de cardiologie et de pneumologie de Quebec (CRIUCPQ) are currently undergoing tests to optimize existing strategies to control airborne contaminants in swine buildings.
Modifications of three strategies: oil sprinkling, solid-liquid manure
separation, and biotrickling are being conducted to improve effectiveness of airborne dust, gas and human pathogens reduction.

Reduction Strategies
Solid-Liquid Manure Separation: fractures the liquid and solid
phases of manure using different techniques such as slates and
scrapers. Separation of manure from liquid and solid phases helps
reduce odorous emissions and supports biological treatments.
Oil Sprinkling: a technique used to reduce air pollutants such as
dust in swine barns. Based on the rate of application and the type
of oil, sprinkling can effectively control 70-95% of dust emissions.
Biotrickling Filter: an air treatment unit that filters the emissions
from pig buildings. The filter consists of a nutrient solution that
reduces bioaerosols such as ammonia.

Optimizing Reduction Strategies

Biotrickling Filter

Air treatment unit was altered by adding spray nozzles to enhance
the saturation of the filter bed.

Solid-Liquid Manure Separation

1) A new customized design of slates was developed for commercial-scale manufacturing.
2) Components of scraper were adjusted to improve separation of
manure.
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For more information: www.agrivita.ca or 306-966-1648

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 de 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).

