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Thesis Abstract
There are a number of factors involved in the transport of animals for slaughter in Canada that can
potentially affect the welfare implications of transportation. These include fitness for transport,
animal handling, climatic conditions (including vehicle ventilation) and journey duration.
Legislation has been put in place as a means of control of industry practices to protect animal
welfare during transport. This thesis examines the law relating to the protection of animal welfare
during transport in Canada and assesses the impact of legislation in relation to animal welfare. The
deliberations of the Canada Agricultural Review Tribunal in terms of its decisions in cases where
they heard an appeal against a Notice Of Violation issued by the Canadian Food Inspection Agency
for an infringement of Part XII of the Health of Animals Regulations provided one useful source
of data with which to assess the effectiveness of the enforcement of the regulations for the
protection of animal welfare during transport in Canada. Welfare issues when transporting poultry
for slaughter are prominent. This led to a retrospective observational study of the risk factors when
transporting broiler chickens for slaughter in Atlantic Canada. Results indicated that there are
numerous interrelated risk factors inherent in the transport process affecting mortality during
transit in Canada, with the most prominent being the weather conditions in which animals are
transported. A significant interaction between the stocking density and the external temperature
during transit was identified in the analysis. The mortality risk was higher in cold weather
conditions compared with hot weather conditions. At very cold external temperatures, the
mortality risk was reduced at high compared with low crate stocking densities, but it still remained
higher than that at warmer temperatures. The stocking densities used by the slaughter plant were
within the maximum recommended in the Canadian codes of practice for transport of poultry.
Environmental conditions of high temperature and high humidity while at the holding barn, as
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indicated by an apparent equivalent temperature in the ‘high risk’ zone, resulted in a higher
mortality risk than when the AET was in the medium or low risk zones. Keeping birds dry during
transport results in lower mortality risk than when birds become wet. Large temperature gradients
were recorded between the external temperature and that recorded within the trailer during transit
and during the holding barn period, particularly in winter conditions when vehicle ventilation
openings were most likely to be closed. This indicates a potential for heat stress to occur, even in
winter conditions. Improvements in the monitoring and control of the thermal conditions (hot and
cold) within trailers and the holding barn would be beneficial in reducing the mortality risk. During
extreme weather conditions, consideration should be given to the ability of the equipment and
facilities to provide appropriate conditions for the broilers when making decisions as to whether
loading and transportation should be undertaken.
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Chapter One:
1.1

General Introduction

Background

The concept of animal welfare has been the subject of great debate over the past decades.
There has been no consensus among scientists as to how to define welfare. Welfare has
been defined in terms of the subjective feelings of animals (Dawkins, 1990), by what is
natural for an animal (Rollin, 1993), and by physical health status (Moberg, 1985). The
concept of animal welfare is an ethical concern about the quality of life experienced by
animals (Duncan, 2005).
Transportation is recognised as being an exceptionally stressful time in the life of
animals (Knowles and Warriss, 2007). Animals can habituate to transportation; however,
this is unlikely to occur with food animals that are generally only transported on one or
two occasions in their lives. There are several stages involved in the transport of animals
for slaughter. These include assembly of animals prior to loading, loading on a vehicle,
confinement on a vehicle, transportation, unloading, and potentially further penning prior
to slaughter.
Transportation is associated with a number of physical and emotional stimuli that
are novel and potentially aversive. Responses to transport depend on the type of animal
and the nature of the journey (Tarrant, 1990). These responses can range from mild to
extreme responses that cause major concern about the welfare of the animals and potential
economic losses. Welfare problems caused by transport include injury, disease, stress and
in the worst case scenario, death (Appleby, 2008) if preceded by pain and/or suffering.
Improving animal welfare during transport centres on eliminating or ameliorating the
stressors involved in the process as much as possible (Warriss, 1998).

-1-

In recent years, heightened public concern for animal welfare has resulted in
increased attention to transportation issues (Fike and Spire, 2006). Increased awareness of
animal welfare considerations has led to the development of regulations and codes of
practice for livestock transport. The aim of such documents is to promote improved
standards of welfare by identifying matters that are important to the animal (Radford,
2004). The regulations in place set the minimum acceptable standards and are the result
of real or perceived problems in the animal transportation industry. Regulations are
deemed necessary, particularly for the protection of animals with low individual value.
There is concern that the standards for the care of animals during transport in Canada may
be less than those in some other parts of the world, e.g. the European Union. Although
voluntary codes of practice have been developed, where the industry does not conform to
best practice, international standards and public expectations, then government regulation
plays an important role.
The Canadian Food Inspection Agency (CFIA) has responsibility for the
enforcement of regulations to protect the welfare of animals during transport in Canada.
For regulations and statutes to be an effective deterrent against inappropriate practices and
to encourage best practice, it is necessary to demonstrate that the regulations can be
enforced. The current methods of enforcement of animal welfare regulations begin by
educating industry on regulations and guidelines in place to prevent infringements of the
regulations occurring. If the situation escalates then a warning may be issued, followed by
an Administrative Monetary Penalty (AMP) and finally, prosecution should infringements
persist. There are numerous obstacles to a successful AMP or prosecution for an
infringement of a welfare regulation and difficulties have been experienced in pursuing
such tasks.
-2-

1.2

Background

The following sections aim to provide the reader with some perspective regarding the
importance of the agricultural industries to Canada, and the scale at which farm animal
transport for slaughter takes place in Canada. Potential animal welfare issues during
transportation will be outlined.
1.2.1

The animal sector of the agricultural industry in Canada

Canada is the second largest country in the world, spanning a distance of 5,514 km from
east to west and 4,634 km from north to south (Willms and Dormaar, 1993). The
agriculture and agri-food system in Canada plays an important role in federal and
provincial economies. In 2013 it directly provided one in eight jobs, employing over two
million people, and accounted for 6.7% of total Gross Domestic Product (Agriculture and
Agri-Food Canada, 2015c). The red meat industry in Canada in 2013 was worth $16.3
billion (Agriculture and Agri-Food Canada, 2014); while in 2013 Canada’s poultry and
egg industry produced products worth $4.0 billion (Agriculture and Agri-Food Canada,
2013).
Transport of animals is a huge industry involving vast numbers transported for a
multitude of reasons including slaughter, fattening, breeding, or for further sale. Over 19.5
million pigs, 2.6 million cattle, 201,933 calves, 171,682 sheep and lambs (Agriculture and
Agri-Food Canada, 2015a), 640 million chickens, 20.8 million turkeys, 35.4 million
mature chickens, and 5.8 million ducks and geese (Agriculture and Agri-Food Canada,
2015b) were transported to federally inspected slaughter establishments in Canada in
2014. In 2011, the number of cattle, pigs, sheep and horses exported to the United States
from Canada for slaughter, feeder, and breeding purposes was 6,868,418 (USDA, 2015).
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Transport generally occurs on at least one occasion in the life of commercial livestock and
poultry, and can result in a number of animal welfare issues that need to be addressed.
1.2.2

Mortality during transportation

If death is quick and without suffering it is not a welfare issue, but, when it is prolonged
and associated with negative feelings, such as pain and fear, it is a welfare concern.
Mortality rates can be a useful indicator that lack of care may have caused poor welfare.
However, it also needs to be recognised that high mortality rates can occur when adverse,
uncontrollable situations occur. Mortality rates also indicate that the animals that survived
will likely have suffered ill effects for part or all of the duration of the journey (Broom,
1988). Consideration as to what is an acceptable level of mortality during transport can
vary depending on the point of view of the person questioned, and moral judgements play
a part. For example, for persons who consider the welfare of the animals to be paramount
over other factors such as economics, the answer would be zero, while for a producer or
transporter the answer might allow for some mortality during transport. Decisions on
animal welfare will be influenced by what is considered common practice within the
industry.
In many countries DOA rates for cattle transported for slaughter are generally
considered to be low (Knowles, 1999). In Canada 0.02% of cattle were DOA at federally
regulated slaughter plants in 2014 (Agriculture and Agri-Food Canada, 2015d). Warriss
(1996) reported DOA rates from 0.03% to 0.16% in pigs on journeys of less than 8 h to
slaughter within the EU. In Canada, 0.02% of pigs were DOA at federally regulated
slaughter plants in 2014 (Agriculture and Agri-Food Canada, 2015d). Knowles (1998)
reported that the DOA rate of sheep during transport for slaughter ranged from 0.0006%
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in the EU to 1.63% in harsh conditions in Queensland, Australia. DOA rates in poultry
are generally higher than in other farm animal species. In broiler chickens, these figures
range from 0.12% reported by Haslam et al. (2008) in the UK to 0.46% reported by
Nijdam et al. (2004) in the Netherlands. In Canada, 0.23% of chickens were DOA on
arrival at federally regulated slaughter plants in 2014 (Agriculture and Agri-Food Canada,
2015e). An in-depth review of the risk factors for DOA during transport of broilers is
undertaken in chapter three.

1.3

Risk factors for animal welfare during transport

1.3.1

Fitness for transport

Most animals sent for slaughter are healthy and physically fit. However, examination of
condemnation statistics provided by Agriculture and Agri-food Canada (Agriculture and
Agri-Food Canada, 2015d, Agriculture and Agri-Food Canada, 2015e) shows that a
proportion of the animals sent for slaughter have identifiable pathology that was present
before transportation and this could have affected their ability to cope with transportation.
Examples of such pathology leading to condemnation include the presence of abscesses,
pneumonia, septicemia, and pleuritis. Depending on the duration and quality of the
journey, an animal might have to deal with a number of challenges during a journey to
slaughter that could potentially affect their welfare. These can include physiological
adjustments to respond to periods without access to food and water; physiological
responses to hot or cold conditions; and physical requirements to: walk onto and off the
vehicle, maintain stability in response to vehicular and animal movements and avoid
injury and to stand (if there is inadequate space, bedding or the journey is rough), until
fatigue occurs. If the animal is not fully fit it will be less able to cope with these challenges
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and its welfare could deteriorate during the journey. For example, it could become more
susceptible to injury, become fatigued easier, be more susceptible to the effects of cold
and fasting, or an existing condition could become more severe, resulting in pain or
suffering. In addition, if before transport the animal had a clinical condition that was
painful; transportation will almost certainly aggravate the pain and result in additional
suffering (Cockram et al., 2013). An example would be a cow suffering from a disease
such as pneumonia. A diseased animal may feel ill, (for example, inappetence, thirst and
fever) (Griffin, 2010), be more susceptible to extremes in the thermal environment
(Griffin, 2010) and might also experience other negative emotional states, such as fear
(because of disorientation or reduced ability to respond to perceived danger) and distress
(for example, pneumonia could cause hypoxia from impaired oxygen supply). If
pneumonia affects a large proportion of the lung there may also be reduced exercise
tolerance (Slocombe et al., 1984) and therefore a reduced ability to respond to handling
and vehicle motion. The disease might also have caused emaciation or otherwise
weakened the animal (Divers and Peek, 2007), reducing its ability to obtain food and
respond to external events such as vehicle motion or physical interactions with other
animals. Weak animals are more likely to fall down and be unable to get back up again.
An animal in a poor body condition has limited fat reserves and is likely to be more
susceptible to the combined effects of fasting and cold exposure. These factors both
require mobilisation of body energy reserves and animals in a poor body condition have a
reduced ability to respond to transportation. Animals that are transported to slaughter
because they are no longer productive, such as cull cows, require additional care and are
not suited to some types of journeys. They should be marketed while they are still fit and
before they become weak or emaciated (Cockram et al., 2013).
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Producers have to balance the potential financial return from transporting an
animal that is not in good health with the potential risk of suffering to the animal and the
financial loss from mortality, partial or total condemnation of the carcase for human
consumption, and regulatory enforcement. Certain conditions are considered to make an
animal unfit for transportation and in some circumstances it can be illegal to transport
animals with specified conditions for slaughter (Cockram et al., 2013). These conditions
are described in the CFIA’s Compromised Animals Policy (Canadian Food Inspection
Agency, 2012d) and will be described in detail in chapter two. It is important that each
person involved in the process ensures that only animals fit for transportation are
transported for slaughter.
There are a number of preventative measures that producers can take to ensure that
their animals will be fit for transport (Canadian Agri-Food Research Council, 2001). This
can involve regular health checks to ensure that animals are healthy, treatment of health
issues promptly and appropriately, seeking veterinary attention where necessary and
veterinary advice when in doubt over the fitness of an animal for transport. Animals
should be individually assessed prior to loading regarding their fitness for the proposed
journey.
There are a number of issues that may affect how an animal that becomes unfit
during a journey will be handled. The competency of the person responsible for the animal
is very important. Transporters need to be competent with the species that they are
transporting, and capable of recognising signs of ill health that might make an animal unfit
for transport. Currently in Canada there is no legal obligation for transporters to undergo
any special training. Canada falls behind many of its international counterparts in this
respect. The OIE Terrestrial Animal Health Code guidelines for the Transport of Animals
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by Land (OIE, 2011) stipulate that transporters should be competent in matters of animal
welfare for the species being transported. Competence can be gained through formal
training and/or practical experience. Assessment of competence includes knowledge of
animal behaviour, general signs of disease, and indicators of poor animal welfare such as
stress, pain, fatigue, and their alleviation. It also includes assessment of animals for fitness
for transport. Under EU regulations a certificate of competence is necessary to transport
animals (European Council, 2005). Proposed changes to the Health of Animals
Regulations made by the CFIA in 2006 suggested that staff training should become a
requirement under the regulations. This would be a positive move that is thought to
increase the likelihood for a positive transport outcome (Doonan and Appelt, 2008). These
proposed changes will be discussed in more detail later in this chapter.

1.3.2

Stocking density

Consideration of appropriate stocking rates during transport of cattle, sheep, pigs (Weeks,
2008) and poultry is crucial to positive welfare outcomes during transportation (Weeks et
al., 1997). Climatic conditions, ventilation capacities of the vehicle, driving style and
vehicle type also warrant consideration when making decisions regarding stocking
density. The consideration of appropriate stocking densities is a balance between
minimizing movement and preventing falls while the vehicle is in motion, and giving
sufficient space to enable animals to lie down and stand up without risk or fear of injury
(Petherick and Phillips, 2009). Increasing stocking density results in an increase in the
heat and moisture levels that will need to be handled by the vehicle’s ventilation system.
A higher ventilation rate will be necessary to dissipate excess levels, therefore the
ventilation capabilities of the vehicle should be considered when loading a vehicle, and
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prevailing climatic conditions will also impact on decisions regarding both stocking
density and ventilation. A number of studies have used behavioural observations to
provide useful information on the space requirements of animals during transport (Tarrant
et al., 1992, Tarrant et al., 1988, Gade and Christensen, 1998, Kaynak, 2010, Eldridge,
1988, Jones et al., 2010).
Petherick and Phillips (2009) recommended the use of allometric principles and
equations to estimate the static space requirements of animals. Allometric equations
estimate the volume of space an animal occupies as a function of its mass, and can be
varied to estimate space according to whether the animal is standing or lying. The use of
allometric equations is now recommended for all large animal species (European Food
Safety Authority, 2011).
Driving quality requires consideration; poor driving may cause animals to lose
balance and fall during transport. If animals are placed at too high a stocking density then
an animal that falls may not be able to get back up, and its struggles to regain footing may
cause other animals to fall on top of it (Tarrant, 1990). However, if stocking density is too
low then it allows for lateral movement that may result in animals falling over easily due
to the loss of the support of their conspecifics. If poor driving leads to animals falling over
or knocking against the vehicle or each other it may result in injury or bruising that will
affect potential carcass value.

1.3.3

On board thermal conditions and ventilation

When ambient temperatures rise above the thermoneutral zone, thermoregulation can be
achieved in cattle and sheep by increasing evaporative heat loss from the lungs and skin.
However, if this is not effective heat stress can occur. Death as a result of heat stress is
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most likely preceded by suffering. Swain and Farrell (1975) describe death due to
hyperthermia as resulting from respiratory, circulatory, or electrolyte imbalances. Pigs and
poultry are more susceptible to heat stress during transport than cattle and sheep (Fisher,
2009). These species have a decreased ability to dissipate body heat through cutaneous
methods, such as sweating. Pigs lack active sweat glands (Morrison et al., 1967) making
them more susceptible to heat stress. Therefore, evaporative means of heat dissipation
such as panting are a major way for pigs to lose heat (Morrison et al., 1967). However,
panting generates heat from muscle contraction, increases the moisture load within the
vehicle, and it can become ineffective as a thermoregulatory mechanism should the
humidity level become too high. Without adequate ventilation on the load to dissipate the
excess heat and humidity, conditions within the vehicle could become severe enough to
induce hyperthermia. Ineffective thermal panting and acid base homeostatic mechanisms
can become antagonistic, resulting in uncontrolled hyperthermia, metabolic acidosis
(Mitchell and Kettlewell, 1998), and cardiovascular failure (Dewey et al., 2009).
A livestock weather safety index (Livestock Conservation Institute, 1970)
provides general guidelines for transporting livestock and depicts zones of alert, danger,
and emergency for various temperature and relative humidity conditions (Fike and Spire,
2006). Apparent Equivalent Temperature (AET) is a combination of the dry-bulb
temperature and vapour density into an index which can be calibrated by physiological
indicators to give a measure of stress (Quinn et al., 1998). It has been used to assess the
adequacy of conditions for poultry (Mitchell and Kettlewell, 1998).
Information on the heat and moisture production of animals during transport under
commercial conditions has been incorporated with the knowledge of thermal comfort
zones for each species to develop mechanical or active ventilation systems for vehicles
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which can improve both animal welfare and production efficiency (Mitchell and
Kettlewell, 2008). Forced ventilation can help to reduce the heat load at high ambient
temperatures (European Council, 2005) and ventilation systems in combination with
heating of incoming air are useful in very cold weather conditions (Cochran et al., 2006).
Transportation in cold temperatures can also result in welfare issues for animals.
Methods used to reduce heat loss include huddling in cattle, sheep, pigs and poultry. If the
methods used to reduce heat loss are not enough to maintain body temperature then
animals must begin to produce heat. The temperature at which heat production must begin
is known as the Lower Critical Temperature. At this temperature animals will begin to
shiver and metabolism will increase as energy is released from fat stores in the body. The
effect of cold temperatures can be exacerbated by wind chill in a moving vehicle, and
wetting can also be an issue. In poultry, wetting of the deeper layers of feathers will result
in rapid loss of body heat (Swarbrick, 1986). Contact with metal surfaces in a transport
vehicle in cold weather conditions is a welfare issue as it can lead to rapid cooling of the
body and/or freezing of limbs. Adequate bedding should be provided to allow animals to
maintain comfort and prevent contact with such surfaces (World Society for the Protection
of Animals, 2010).

1.3.4

Journey duration

A journey begins when the animal is first loaded onto a vehicle and is completed when
the animal is unloaded at the destination. Thermal conditions, removal of feed and water,
high stocking density with a commensurate decrease in capacity for movement and
posture changes are risk factors during transport that will become increasingly detrimental
to animal welfare with increased journey duration (Gavinelli et al., 2008). In Canada,
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aspects of journey duration are regulated under section 148 of part XII of the Health of
Animals Regulations (Department of Justice Canada, 1990b). This in many cases limits
the maximum journey duration for horses, pigs and other monogastric animals to 36 hours
and for cattle, sheep and other ruminants to 48 hours. However, the regulations do not
actually restrict journey duration, only the duration of confinement without access to feed,
water and rest. For example, if a vehicle is “suitably equipped to feed, water and rest the
animals”, the restrictions on the duration of confinement of the animals on the vehicle do
not apply.
The length of time that an animal is without drinking water impacts on the animal’s
state of hydration due to water loss from respired air, sweat, urine and faeces. The point
at which a homeostatic response is initiated to conserve or redistribute water could be
considered for determination of a maximum journey time (Cockram, 2007). For example,
Friend (2001) stated that “provided that horses are healthy and in good physical condition,
the maximum duration that horses may be transported is a function of dehydration (weight
loss) and fatigue”. Friend (2000) examined the effect of dehydration, stress and water
consumption during long distance transport of horses and made a recommendation of 28
h as the longest a horse should be transported without water in hot conditions and where
last access to water was within 6 h prior to transportation. This was deemed too long if
horses were deprived of water for more than 6 h prior to transportation, if there was high
aggression levels between the horses, if a high stocking density was used or if the animals
were old or unfit for the transportation.
Ruminants generally cope better with transport associated water deprivation than
monogastric animals because the amount of water contained within the rumen contents
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provides some buffering capacity against the effects of water deprivation (Knowles, 1998,
Fisher, 2009).
Increased durations of feed and water restriction can interact with other factors
such as temperature. An animal that becomes dehydrated during a journey may be less
able to respond to environmental challenges such as increased temperature (Cockram,
2007). Increased durations of fasting would lead to an animal utilising its body energy
reserves. If the animal were subjected to a challenge such as a decreased environmental
temperature its response to such a challenge may be less effective (Cockram, 2007).
Knowles (1998) reviews evidence of the physiological effects of fasting and water
deprivation when transporting sheep. Cockram (2007) suggested that more emphasis
should be placed on the quality of the journey rather than focusing exclusively on the
duration of a journey.

1.4

Assessment of animal welfare during transport

Currently there are no universally accepted methods for assessing animal welfare;
however, there are a number of approaches that have been used to deal with practical
issues, such as legal enforcement and on-farm audits. Methods that focus on the animal
are most useful, however, these are difficult to quantify objectively. Assessment of animal
welfare should be based on a wide range of measures. The Farm Animal Welfare Council
in the UK uses the five freedoms as a framework for assessment of animal welfare (Farm
Animal Welfare Council, 2009).
1. Freedom from Hunger and Thirst - by ready access to fresh water and a diet to
maintain full health and vigour.
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2. Freedom from Discomfort - by providing an appropriate environment including
shelter and a comfortable resting area.
3. Freedom from Pain, Injury or Disease - by prevention or rapid diagnosis and
treatment.
4. Freedom to Express Normal Behaviour - by providing sufficient space, proper
facilities and company of the animal's own kind.
5. Freedom from Fear and Distress - by ensuring conditions and treatment which
avoid mental suffering.
The assessment of animal welfare during transportation can involve both physiological
and behavioural approaches. Physiological responses, such as heart rate, respiration rate,
activation of the hypothalamic pituitary adrenal (HPA) axis and blood chemistry can be
measured in reaction to a particular stimulus, (i.e. confinement on a moving vehicle, or
food deprivation). These measures are only useful as an indicator of a physiological
change in response to a stimulus if functionally relevant basal levels and their fluctuation
over time are known.
Gavinelli et al. (2008) and Knowles (1999) examined stress physiology of animals
during transport. Both physical and psychological stressors that can occur during transport
can lead to adaptive responses at the physiological and behavioural level (Nanni Costa,
2009). Indicators such as plasma glucose, beta-hydroxybutyrate and plasma urea levels
can be used to indicate the effect of fasting during transport (Minka, 2010, Nanni Costa,
2008). Increases in haematocrit, plasma albumin and total protein concentrations are
indicators of dehydration (Nanni Costa, 2008). Increases in plasma creatine kinase activity
and plasma lactate concentration can be indicative of physical exertion (Minka, 2010).
Plasma cortisol concentration and haematocrit can increase in response to fear (Zimerman
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et al., 2011). Variations in body and skin temperature are also associated with transport
and handling related stress (Nanni Costa, 2008).
Behavioural responses may also be monitored and can aid in the interpretation of
physiological measures. Behavioural measures observable during transportation may be
reactions to physical and physiological stressors (Nanni Costa, 2009). Elements of
behaviour such as resting, aggression, restlessness and posture are all indicators that can
be used by animal handlers, researchers or welfare assessment officers to determine
whether transportation is a welfare concern. Transport reduces the behavioural repertory
available to an animal depending on the stocking density at which animals are transported,
and behavioural responses are species specific. For example, pigs show exploratory
behaviour once loaded (Broom, 2007), cattle prefer to stand during transport, but lie down
after 16 h (Tarrant et al., 1992), and sheep will lie down within 5-10 h of a journey
(Knowles, 1998). Therefore it is essential to also have baseline knowledge of the
behaviour of a species during transport conditions in order to accurately assess the
potential welfare implications of the behavioural and physiological effects of particular
transport conditions.

1.5

Methods of regulation to protect farm animal welfare during transportation

in Canada
An overview of the current legislation in place for the protection of farm animal welfare
during transport in Canada is provided.
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1.5.1

The purpose of legislation and regulations relating to transport of animals in

Canada
In order to be successful, regulations should aim to encourage best practice for animal
welfare, allow enforcement, and provide an effective deterrent against inappropriate
practices. Animal welfare legislation is largely influenced by public concern and
expectations. For example, measures taken in the USA that resulted in the cessation of
horse slaughter for human consumption stemmed from public concerns about slaughter of
an animal that is considered by many to be a companion animal that should not be treated
in such a manner.
Vapnek and Chapman (2010) considered the aim of animal welfare legislation to
be for ‘improvement of conditions that cause suffering to animals through negligence or
oversight, by regulating farms, slaughterhouses, transport and personnel’. Legislation
however, has the ability to encompass much wider goals that can benefit animal welfare
in a positive way. Regulations can be used to impose improved welfare standards and
greater levels of responsibility upon those responsible for an animal’s wellbeing. Corson
and Anderson (2008) outlined areas of road transport where regulation could have a
beneficial effect on animal welfare. These included “requirements for driver education
and licensing; handler education and oversight; vehicle and ramp design; stocking density;
temperature controls; sanitation; bedding; access to food and water at appropriate
intervals; veterinary inspection; prohibition of transporting injured or otherwise unfit
animals; animal and vehicle tracking mechanisms; and journey limits”.
The current Health of Animals Regulations impose minimum acceptable
requirements upon regulated parties carrying out business that falls under the scope of the
regulation (Mohan, 2011). Regulations can be prescriptive or outcome-based. A
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prescriptive approach specifies the conditions for compliance and often the means by
which they should be achieved. A prescriptive approach to welfare regulation during
transportation would analyse the conditions during the journey and evaluate whether
regulations and guidelines were followed when assessing whether the conditions were
acceptable or not. An outcome-based approach is based solely on achieving particular
outcomes and do not specify the means for achieving these outcomes. It aims to explain
the desired or undesired outcome and leaves it to the regulated party to decide on how to
achieve it (Applet, 2008). This approach to animal welfare assessment during
transportation would assess the effect the transport had on the animals regardless of the
conditions of the actual transport. For example, if the animals survived the journey then it
might be deemed to have been undertaken under acceptable conditions. The Canadian
approach to animal welfare legislation as seen in Part XII of the Health of Animals
Regulations is mostly outcome based. For example, the approach to control of stocking
density when transporting animals is to specify that animals should not be loaded to an
extent that overcrowding would cause undue suffering during transport. This is an
outcome-based approach. This can be compared to the prescriptive approach taken by the
EU where the legislation specifies space allowances to be adhered to when transporting
all species and classes of animals. This is an example of a prescriptive approach to
regulation. Regardless of the approach taken, the wording of the legislation needs to be
given consideration. Vague terms or phrases within legislation are open to different
interpretations (Corson and Anderson, 2008). The wording of the legislation needs to
prevent varying interpretation and allow evaluation of the results achieved (Gavinelli et
al., 2008), i.e. methods of determining if animals are stressed, dehydrated or injured after
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transport. Examples of legislation with such problems will be discussed in this and the
following chapter.
1.5.2

Protection of animal welfare during transportation

The Criminal Code of Canada (Department of Justice Canada, 1985), sections 444, 445
and 446, is the federal legislation that aims to provide basic protection of animals against
cruelty and neglect. Under the Criminal Code animals are considered property. This
federal legislation was first enacted in 1892, and has changed little since that date. The
current version reads as follows:
444. (1) Every one commits an offence who wilfully
(a) kills, maims, wounds, poisons or injures cattle; or
(b) places poison in such a position that it may easily be consumed by cattle
445. (1) Every one commits an offence who, wilfully and without lawful excuse,
(a) kills, maims, wounds, poisons or injures dogs, birds or animals that are not cattle and are kept
for a lawful purpose; or
(b) places poison in such a position that it may easily be consumed by dogs, birds or animals that
are not cattle and are kept for lawful purposes
445.1 (1) Every one commits an offence who
(a) wilfully causes or, being the owner, willfully permits to be caused unnecessary pain, suffering
or injury to an animal or a bird
446. (1) Every one commits an offence who
(a) by wilful neglect causes damage or injury to animals or birds while they are being driven or
conveyed
(b) being the owner or the person having the custody or control of a domestic animal or a bird or
an animal or a bird wild by nature that is in captivity, abandons it in distress or wilfully neglects
or fails to provide suitable and adequate food, water, shelter and care for it.

The term “unnecessary” is not defined in the Criminal Code, but courts have held that
there must be a legitimate purpose motivating the causing of injury or suffering in
circumstances where a violation of the Code is being debated (R. v. Menard (1978), 4 C.R.
(3d) 333, 43 C.C.C. (2d) 458 (Que. C.A.)).
“There is an obligation to avoid inflicting pain, suffering or injury that is not inevitable, taking into
account circumstances such as the objective, whether there were alternative means available that
would have caused less pain and suffering, and the accessibility of those means” (R. v. Menard
(1978), 4 C.R. (3d) 333, 43 C.C.C. (2d) 458 (Que. C.A).
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It is lawful for a human to kill animals for a legitimate purpose, but when they do so, they
must use methods and equipment that avoid causing unnecessary pain and suffering or
injury (R. v. Menard (1978), 4 C.R. (3d) 333, 43 C.C.C. (2d) 458 (Que. C.A)). The
meaning of the term ‘wilful’ is set out in section 429 as:

429. (1) Every one who causes the occurrence of an event by doing an act or by omitting to do
an act that it is his duty to do, knowing that the act or omission will probably cause the
occurrence of the event and being reckless whether the event occurs or not, shall be deemed,
for the purposes of this Part, wilfully to have caused the occurrence of the event.

The Health of Animals Act (Department of Justice Canada, 1990a) amongst other
purposes provides for regulations to be made for the protection of animals during
transportation. Part XII of the Health of Animals Regulations sets out the manner in which
animals should be transported within, into or out of Canada. The purpose of Part XII of
the Health of Animals Regulations is to regulate farm animal transportation in Canada by
setting standards of care relating to the welfare of animals in transit. Section 138(2) of the
Health of Animals Regulations aims to protect compromised animals from being
transported:
138(2). Subject to subsection (3), no person shall load or cause to be loaded on any railway car,
motor vehicle, aircraft or vessel and no one shall transport or cause to be transported an animal;
(a) That by reason of infirmity, illness, injury, fatigue or any other cause cannot be transported
without undue suffering during the expected journey.

Animal welfare is also legislated at the provincial level in the form of varying
provincial animal welfare or cruelty acts. These are enforced by; the police, Societies for
the Prevention of Cruelty to Animals, and inspectors designated by the provincial
ministers for agriculture, and the provisions enforceable vary within each province. The
welfare of livestock during slaughter is covered at a federal level by the Meat Inspection
Act (Department of Justice Canada, 1990b) and Meat Inspection Regulations (Department
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of Justice Canada, 1990c), which requires that food animals that are slaughtered in
federally approved slaughter plants be handled in a way that avoids distress or pain to the
animal.
The regulation above uses the term ‘undue’ when specifying the level of suffering
allowable under the regulation. The Criminal Code uses the term ‘unnecessary’ to
describe the type of pain, suffering or injury that is prohibited under the legislation.
Neither gives a definition of what is considered ‘undue’ or ‘unnecessary’, or what is
considered suffering. The use of the terms ‘undue’ and ‘unnecessary’ indicate that some
amount of pain or suffering is considered necessary or due. This relates to mankind’s
status as having dominion over animals, and their status as property, and the view that we
can do what we want with animals if the endpoints are deemed to justify the means. This
is a utilitarian philosophy of thinking developed by Jeremy Bentham in the 1800’s. When
considering a case where there has been a potential violation of the legislation, it is not
the degree of pain that is inflicted, but whether it was necessary that is the issue for debate
(R. v. Menard (1978), 4 C.R. (3d) 333, 43 C.C.C. (2d) 458 (Que. C.A.)). In determining
whether pain is unnecessary, the Ménard test requires the court to look at what other
options were available and whether they were reasonable:
“The test accepts the belief that humans enjoy a higher status than animals, and we are entitled to
use them for whatever purpose we choose short of intentional cruelty. As a result, if the intended
use cannot be accomplished without causing pain to the animal, then the suffering is deemed
“necessary” and, therefore, not cruel. As a result, much pain and suffering continues to be inflicted
on animals despite the sweeping language of the law against “cruelty” (Blosh, 2012).

Because of the controversy that surrounds opinions on animal welfare, basing policies on
recognised objective and measurable scientific principles is important. There are
situations where vaguely worded legislation is seen as beneficial. However, there are
arguments to be made against using such an approach to animal welfare legislation. If the
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aim of legislation is to safeguard animal welfare then using vague wording that is open to
varying interpretations may not be in the best interest of the animals that the legislation is
supposed to protect. A comparison of the Canadian approach to regulation of stocking
density during transport compared with the European approach demonstrates this point.
In Canada the term ‘undue’ leaves the regulation open to varying interpretations, whereas
in the EU specific space allowances are prescribed within the regulations leaving little
doubt as to when a violation has occurred. The role of science in policy making in the
field of animal welfare is regarded as essential (Gavinelli et al. 2008). The wording of the
Canadian legislation provides the CFIA with a number of difficulties that will be
elaborated upon and discussed in chapter two.
1.5.3

Other methods of regulation

The use of voluntary standards, or non-mandatory welfare codes and guidelines that take
the form of recommended practices have been implemented by industries as a method of
enhancing animal welfare (Fraser, 2006). Governmental agencies such as DEFRA in the
UK can also be involved in the implementation of voluntary standards or codes of practice.
In Canada, the federal government supported the development of the codes of practice and
published them as government documents, but the codes have no status under federal law
(Fraser, 2006). However, they do have status in some provincial legislation e.g. Province
of Manitoba The Animal Care Act (1996) (Legislative assembly of Manitoba, 1996) and
Animal Care Regulation (1998) (Legislative assembly of Manitoba, 1998) (chapter A84
of the Continuing Consolidation of the Statutes of Manitoba). The use of such methods
can allow for implementation of higher standards than those stipulated under legislation
(Doonan and Appelt, 2008), and are also more flexible in terms of making timely
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adaptations to the recommendations based on new research findings. Such systems, in
collaboration with audits or certification programs as methods of assurance can be
successful in improving animal welfare. The Canadian Pork Council is an example of an
industry body that emphasises adherence to the guidelines in the codes of practice.
Recently the Canadian Pork Council has implemented a third party ‘Animal Care
Assessment’ program as a tool to demonstrate to consumers that pork producers are
following the standards provided in the codes of practice (Canadian Pork Council, 2012).
Standards imposed by fast food and grocery chains have proven to be a major
driving force for improving the welfare of farmed animals (Corson and Anderson, 2008).
UK retailer Marks and Spencer provide an example. In 1997 the company announced that
it would only sell free range eggs, and in 2002 that it would only use free range eggs in
all of its food products. Suppliers need to conform to the ‘M & S Farm Assurance’ scheme
which sets standards across the whole agricultural supply chain (Marks and Spencer Plc.,
2012).

1.6

The role of the Canadian Food Inspection Agency

Where a government aims to regulate certain practices there needs to be enforcement
methods in place in order to act as a deterrent against violation of the regulations. The
CFIA is tasked with this responsibility. This section discusses the role and responsibilities
of the CFIA in terms of enforcement of the regulations in place to monitor and control
animal welfare during transport.
The CFIA is responsible for administering and enforcing the Health of Animals
Regulations. The mandate of the CFIA is to ‘safeguard food, animals and plants that
enhance the health and well-being of Canada’s people, environment and economy’. The
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role of the CFIA in relation to animal welfare and the transportation of animals is the
following:
•
•
•
•

To protect all species of animals during transportation
To verify that humane slaughter requirements are respected in all federally
registered establishments
To participate in national and international standards development
To work closely with all stakeholders involved in animal welfare in order to
resolve any issues that may have an impact on the CFIA’s mandate (Canadian
Food Inspection Agency, 2010)

The word ‘safeguard’ as taken from the CFIA mandate is defined as “a measure taken to
protect someone or something or to prevent something undesirable” (Oxford Dictionaries
Online, 2010). This indicates the mission of the CFIA is to protect food animals and
prevent ‘undesirable’ occurrences in relation to their health. The CFIA “requires
producers to handle and transport all animals in a manner that prevents injury and
unnecessary suffering.” (Canadian Food Inspection Agency, 2011).
The CFIA are tasked under section 11 of the Canadian Food Inspection Agency
Act (Canadian Food Inspection Agency, 1997) with the enforcement of the Health of
Animals Regulations which governs the humane transportation of all farm animals in
Canada, and the Meat Inspection Regulations (Department of Justice Canada, 1990c)
which govern the humane handling and slaughter of animals in federally registered
slaughter establishments. The CFIA place inspectors, including veterinarians, at federally
registered slaughter establishments to verify that the food safety and animal welfare
requirements stipulated under federal legislation are met. Part of the mandate of the CFIA
is the investigation and review of allegations of infringements of animal welfare
regulations, and the enforcement of any corrective actions which should be taken by
producers, transporters and establishments. The Health of Animals Act can be enforced
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using the Agriculture and Agri-Food Administrative Monetary Penalties Act and the
Agriculture and Agri-Food Administrative Monetary Penalties Regulations (Department
of Justice Canada, 2000). The CFIA is responsible for these acts, and it is instances where
the CFIA issued administrative monetary penalties under the Agriculture and Agri-Food
Administrative Monetary Penalties Regulations for violations of Part XII of the Health of
Animals Regulations that chapter two will focus upon.
1.6.1

The CFIA enforcement program

The CFIA operates a three tiered approach to enforcement of the regulations for which it
is responsible. The first tier is their Compliance and Enforcement Operational Policy. This
outlines the CFIA’s approach to its compliance management activities. The Compliance
and Enforcement Operational Policy (Canadian Food Inspection Agency, 2012a)
establishes the roles and responsibilities of CFIA officials responsible for enforcing and
administering the CFIA’s legislation. It sets out the guiding principles for the CFIA’s
approach to compliance. The second tier consists of program-specific enforcement
strategies that offer specific insight into the tools available to inspectors under the
Agency’s various programs and legislation. The third tier comprises enforcement related
information for each program within the CFIA (Canadian Food Inspection Agency,
2012c). Examples of such documents include a Manual of Procedures for Transportation
of Animals (Canadian Food Inspection Agency, 2010b) which outlines the standards,
policies and responsibilities designed to ensure compliance with the Health of Animals
Regulations.
Regulated parties have an obligation to understand the requirements of the law.
The role of the enforcement officials is to verify that all requirements are met; to determine
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if a regulated party or product is in compliance; and take appropriate steps to manage noncompliance where requirements are not met (Canadian Food Inspection Agency, 2012a).
Responsibilities of inspectors and veterinary inspectors include:
•
•
•
•
•
•
•
•

Carrying out inspections to verify, assess and monitor compliance with the law
Communicating with regulated parties regarding the legislative requirements, how compliance will
be assessed and what will be considered non-compliance
Reviewing options for preventive and corrective actions and explaining legislative requirements to
regulated parties
Directing that corrective measures be taken to address non-compliance that can be immediately
corrected
Preparing non-compliance reports
Making comprehensive notes, completing inspection reports
Responding to consumer complaints, and
Giving evidence in court and at reviews before the Canada Agricultural Review Tribunal (Canadian
Food Inspection Agency, 2012a).

If non-compliance is determined, the CFIA may respond with a letter of non-compliance,
issuance of administrative monetary penalties or referral for prosecution (Canadian Food
Inspection Agency, 2012a).
When a recommendation is made for prosecution under the Health of Animals Act
or the Criminal Code, the file goes to the Public Prosecution Service of Canada (PPSC)
and the accused may be charged with an offence. The PPSC is responsible for providing
prosecution related legal advice to law enforcement agencies (Public Prosecution Service
of Canada, 2010) and as such is responsible for all prosecutions relating to the acts
administered and enforced by the CFIA (Canadian Food Inspection Agency, 2012a). The
Director of Public Prosecutions (DPP) has authority under Part 3 of the Federal
Accountability Act to initiate and conduct prosecutions that fall under the jurisdiction of
the Attorney General of Canada (Canadian Food Inspection Agency, 2012a). The DPP
makes the final decisions on initiating and conducting federal prosecutions and must
consider if the evidence is sufficient to justify the commencement or continuation of
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proceedings and whether pursuit of a prosecution is in the public interest (Canadian Food
Inspection Agency, 2012a).

1.7

Proposed changes to the Health of Animals Regulations

In April 2006 the CFIA provided advance notification of the intention to make
modifications to the Health of Animals Regulations (Table 1). This notification called for
all stakeholders to provide comments on the existing regulations and the areas being
considered for modification (Cormier and Doonan, 2008). Making changes to the existing
regulations is a difficult task. What is seen as an improved standard that better meets the
physiological needs of an animal by one group may be considered as an additional
unnecessary expense with negative consequences for competitiveness by others (Doonan
and Appelt, 2008). Doonan and Appelt considered that changes in regulations need to be
justified by factual information and guided by the results of independent research, ideally
based on studies from a Canadian perspective. This would take into account the
geographic and climatic considerations that are characteristic of Canada.
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Table 1:
Proposed changes to the Health of Animals Regulations:
Summary of the proposed changes (Cormier and Doonan, 2008).
Definitions
Clarify terms and provide additional detail
Compromised and nonProvide more practical descriptions of the conditions that render
ambulatory animals
compromised animals unfit for transport
Feed, water and rest
intervals:
Transport of animals at
sea

Consideration is given to define these intervals to better reflect animal
needs related to water, food and rest
Changes in ship construction and industry practices, such as the use of roll
on/roll off ferries, need to be reflected in the regulations

Segregation
Need for staff training

Improve the current requirements
Adding such a requirement has the goal of increasing the likelihood for a
positive transport outcome
Consideration is being given to capping the maximum number of animals
that can be put on a given floor space (loading density) for certain species
or classes of animal
CFIA strives toward a Canada wide application of the regulations in its day
to day inspection activities.

Loading density standards

Consistency in
enforcement

Following review of the comments provided by the stakeholders, the CFIA proposed
changing the regulations relating to feed, water and rest intervals to outcome based
standards (Cormier and Doonan, 2008). If this was to be incorporated into the regulations
then this would mean that as long as the animals arrived in an acceptable condition then
the conditions during the transport would not be of concern. This type of practice could
be considered to be detrimental to animal welfare. It requires a common standard as to
what can be considered a ‘negative outcome’. The methods used to measure the outcomes
need to be robust (Doonan and Appelt, 2008). How the CFIA intends to enforce this
judgement on what is a negative outcome is unclear. Mortality is obviously a negative
outcome from transportation. In general, mortality within a vehicle can be taken as an
indicator that conditions were not acceptable for transport, and that there would have been
negative consequences for all animals, not just those that died. Evaluation of outcomes
would need to take into account the behaviour of the animals; however, this type of
evaluation is subjective. Using an outcome-based approach fails to adequately take this
into account. Also of note is that what might be considered a negative outcome in the eyes
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of an animal rights group e.g. causing stress to an animal, may not be an issue in the
industry. A change such as that proposed will require adequate resources in place to
monitor transport practices and ensure animal welfare at the destination. There is a
concern that the CFIA may be finding enforcement of the current regulations a difficult
task (World Society for the Protection of Animals, 2010). If the regulations were to be
changed as proposed and the CFIA struggle to ensure animal welfare through monitoring
of the state of animals at destination points, negative outcomes in terms of welfare may
go unnoticed. These proposed changes could be very detrimental for animal welfare in
Canada.

1.8

Conclusions

There are a number of aspects related to the transportation of animals that have the
potential to cause welfare concerns. These include the conditions in which the animals are
transported, e.g. the stocking density at which they are loaded, and the environmental
conditions at the time of transport. Evaluation of animal welfare should include animalbased measures, including physiological and behavioural changes in response to transport.
This can include monitoring of indicators such as heart and respiration rate, and blood
parameters that indicated the animals’ state of dehydration, fasting, and fatigue alongside
behavioural changes such as posture, vocalisation, and lying behaviour. The legislation in
place in Canada for the protection of animal welfare during transport outlines the minimal
requirements that must be adhered to by persons involved in the process. Enforcement of
the legislation is a complex and difficult task. The wording of legislation must be clear
and unambiguous. The use of the term ‘undue suffering’ in the current Health of Animals
Regulations is problematic. No definition of what is construed as ‘undue’ or ‘suffering’ is
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provided. The main method of enforcement of the Health of Animals Regulations is
through the use of Administrative Monetary Penalties. Such penalties can be appealed and
the Canada Agricultural Review Tribunal plays an important role in the enforcement of
animal welfare legislation. Chapter two will elaborate upon the types of welfare issues
that have occurred in recent years in Canada through examination of Tribunal Review
cases where the CFIA has deemed there to have been a violation of the Health of Animals
Regulations and the person issued with the Notice of Violation appeals the notice.

1.9

Objectives

The first objective of this thesis was to outline the regulations in place for the protection
of animal welfare in Canada and to gain an understanding of the types of animal welfare
issues that occur when transporting animals for slaughter. Most enforcement of animal
welfare regulations in relation to the transportation of animals is undertaken by issuing an
AMP in the form of a Notice of Violation issued to the accused party. A Notice of
Violation can be issued either with or without a monetary penalty attached. The person
identified in the Notice of Violation has the right to appeal the Notice and can do so by
seeking a review of the facts of the violation by the Minister for Agriculture or by a
Tribunal. The Canada Agricultural Review Tribunal (CART) is tasked with the review of
Administrative Monetary Penalties issued for a violation of the Health of Animals
Regulations. The general effectiveness of the Administrative Monetary Penalties system
as an enforcement method has been reviewed (Mohan, 2011; Canadian Food Inspection
Agency, 2012c; World Society for the Protection of Animals, 2010); however, to date the
Tribunal process has not been evaluated and the only assessment of the animal welfare
issues evident during transport recorded in the evidence from such cases has been
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undertaken by the World Society for the Protection of Animals (WSPA, 2010). The case
decisions of the Tribunal where they heard an appeal against a Notice of Violation issued
by CFIA for an infringement of Part XII of the Health of Animals Regulations, provided
a useful source of data with which to assess the effectiveness of the enforcement of these
regulations. Analysis of these cases provided a wealth of information on animal welfare
issues documented during transportation for slaughter, and resulted in a number of
recommendations directed to the industry.
A multitude of issues were evident when transporting chickens for slaughter,
which led to the development of a second objective; the analysis of the risk factors for
mortality when transporting broiler chickens for slaughter. Although such work has been
undertaken in many European countries it has been argued that the results of such studies
do not address all issues specific to transport in Canada. There are a number of factors that
make transport conditions in Canada different from other countries. For example, the
intervals between food, water and rest that are allowed under Canadian legislation are
significantly longer than what is allowed under European Union legislation. The size of
the country affects the distribution of slaughter facilities and a reduction in the number of
facilities (Doonan and Appelt, 2008) requires that animals are transported long distances
to reach suitable establishments for slaughter. Furthermore, the Canadian climate varies
widely, making conditions in which transportation may be undertaken very harsh.
Animals may be subjected to extremes of heat and cold, with large variations in
temperatures in the same journey a possibility. The results of the research study
highlighted a number of practical recommendations applicable to the poultry transport
industry in Canada.
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1.9.1

Thesis outline

This first chapter briefly introduces the reader to the animal welfare issues that can be
evident when transporting animals and outlines the legislation in place to protect animal
welfare when animals are transported in Canada. It also discusses the role of the CFIA in
the enforcement of the Health of Animals Regulations. Chapter two is an analysis of the
difficulties experienced by the CFIA in the enforcement of Part XII of the Health of
Animals Regulations relating to the transportation of animals. Chapter three is a literature
review of the risk factors for mortality when transporting broiler chickens for slaughter.
Chapter four presents a retrospective observational study which identified risk factors for
the percentage of birds dead on arrival (DOA) following transport of broiler chickens for
slaughter in Atlantic Canada. Chapter five provides a general discussion, conclusions and
recommended future directions arising from the results discussed in this thesis.
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Chapter Two:

The enforcement of Part XII of the Health of Animals

Regulations that relate to the transportation of animals

An analysis of Canada Agricultural Review Tribunal case decisions of appeals of
Administrative Monetary Penalties issued following an infringement of the
regulations

2.0

Introduction

Federal regulations for transporting livestock are outlined in Part XII Transportation of
the Health of Animals Regulations (Department of Justice Canada, 1990a). These describe
the situations in which an animal is considered unfit for travel, and the transportation
practices to be used during loading, transit, and unloading (Canadian Food Inspection
Agency, 2008). The transportation industry often takes the view that regulatory
intervention is unnecessary as it is in the best interest of their business to deliver animals
in good health and avoid actions that would result in undue suffering, injury or death of
animals in their care (Doonan and Appelt, 2008). Substandard practices, however, do
occur, and lead to negative outcomes for animals during transportation. Legal regulations
can be a deterrent against inappropriate practices and provide a means for punishing those
that cause unnecessary suffering to animals.
The Administrative Monetary Penalties (AMP) system is a method used since
2000 to enforce compliance with the Health of Animals Regulations. An AMP for an
infringement of the Health of Animals Regulations can be either a Notice of Violation
with a warning or a Notice of Violation with a financial penalty. AMPs are used as a tool
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for enforcement of many other types of regulatory offences, for example for violations of
privacy laws, customs laws, and in regulating many aspects of commercial businesses.
If an individual or a company receives a Notice of Violation, they may request a
review of the Notice of Violation by the Minister of Agriculture and Agri-Food Canada
or by the Canada Agricultural Review Tribunal (CART), herein referred to as the
Tribunal. The review can also go to the Minister and then if requested to the Tribunal
(Canadian Food Inspection Agency, 2012a).
This chapter scrutinises cases where the Canadian Food Inspection Agency
(CFIA), the main regulatory body responsible for enforcement of the Health of Animals
Regulations, has deemed there to have been an infringement of the regulations that led to
the issuance of an AMP, and where the accused party appealed the AMP. Throughout this
chapter the Canadian regulatory framework and voluntary guidelines for the protection of
animal welfare during transportation in Canada will be appraised. Problems encountered
by the CFIA, when enforcing animal welfare regulations during transportation, will be
highlighted. Analysis of the facts of the cases heard by judicial bodies such as the Federal
Court of Appeal (FCA), the Supreme Court and the Tribunal facilitated identification of
the welfare issues that were encountered during the transport of animals in Canada and
enabled common problems to be identified.

2.0.1

Methodology

This work reviews 121 Tribunal case decisions in which the Notice of Violation relating
to Part XII of the Health of Animals Regulations was appealed by the accused
person/business and was subsequently heard by the Tribunal. These case decisions
spanned the period from 2000-2011, and were the primary source material for this study.
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All are publically available documents, provided by the Tribunal (Canada Agricultural
Review Tribunal, 2011). Upon compilation of all of the available cases in which an appeal
for a violation of Part XII of the Health of Animals Regulations was heard by the Tribunal,
the cases involving road transportation were divided into two categories based on whether
the appeal had been successful (30) or not successful (91). A successful appeal was one
where the Tribunal found in favour of the applicant and the penalty was dismissed. The
majority of appeals (59%) come from five transport related sections of Part XII of the
Health of Animals Regulations (Canadian Food Inspection Agency, 2012c). The cases
were then further subdivided based upon the species which the violation related to, and
the particular section of the Health of Animals Regulations that was deemed by CFIA to
have been violated. The cases were then individually analysed from both an animal
welfare and a legal perspective. A comprehensive analysis was undertaken that sought to
verify or refute the arguments that had been made by the accused parties and the decisions
that the Tribunal had come to when reviewing the facts in these cases. This was done
through use of, and reference to, readily available published literature. The cases in which
the violations were upheld were reviewed in order to identify potential welfare problems
during the transport process, and to discuss how they were dealt with by the Tribunal. This
allowed contrasts of the decision making processes of the Tribunals to be made. Reference
to applicable legislation and regulations is current to October 17th 2012. The analysis and
discussion presented in this chapter were based on common themes, and important animal
welfare and legal issues that arose from the analysis of the individual cases.
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2.0.2

Overview of the cases heard by the Review Tribunal

Penalties issued as part of Notices of Violations are set out under the Agricultural and
Agri-Food Monetary Penalties Regulations. Table 2 outlines the Health of Animals
Regulations in which violations were issued from 2002-2010, and its classification under
the AAAMP Act. The penalty for a serious violation is $6000, and the penalty for a very
serious violation is $10,000. The value of the fine can change according to the ‘total
gravity value’ of the violation. This considers the history of the person who committed
the violation, the degree of intention or negligence displayed by the act, and the harm done
by the act (Department of Justice Canada, 2000).
Table 2: The Health of Animals Regulations that resulted in appeals for Notices of violations and their
classification under the Agriculture and Agri-Food Administrative Monetary Penalties Regulations
Regulation
Classification
Load, transport or cause to be loaded or transported an animal Serious
138(2)(a)
that cannot be transported without suffering
Continue to transport an animal that is unfit for transport
Serious
138(4)
Load, unload or cause to be loaded or unloaded an animal in a Serious
139(2)
way likely to cause suffering
Overload a conveyance or cause a conveyance to be overloaded Serious
140(1)
Transport or cause to be transported animals in an overcrowded Serious
140(2)
conveyance
Load a conveyance or transport animals without segregating Serious
141(1)
them as prescribed
Transport or cause to be transported animals that cannot stand in Minor
142(a)
their natural position
Transport or cause to be transported an animal in a conveyance Serious
143(1)(a)
that is constructed inadequately
Transport or cause to be transported an animal where insecure Serious
143(1)(b)
fittings or projections could cause injury
Transport or cause to be transported an animal with undue Serious
143(1)(d)
exposure to weather
Transport or cause to be transported an animal with inadequate Serious
143(1)(e)
ventilation
Confine a monogastric animal in a conveyance for longer than Serious
148(1)(a)
36 hours without meeting the requirements of subsection 148(7)
of the Health of Animals Regulations

Table 3 provides an outline of the number of cases heard by the Tribunal under the Part
XII of the Health of Animals Regulations, and whether upon review by the Tribunal, the
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violation was deemed to have occurred. Where the Notice of Violation was overturned
(No Violation) the main reasons are given along with the species in question. Violations
of section 138(2) (a) of the regulations (see Chapter 1) were the most common offences
in which appeals were made to the Review Tribunal (61) (Table 2). Pigs were the most
affected species under this section of the regulations (79%). Violations of section 138(2)
(a) and violations of 143(1) (d) were the most common in which the Tribunal overturned
the violation. For violations of 143(1) (d) nine of ten cases related to transportation of
poultry.
Table 3: Overview of cases heard by the Tribunal between 2000 and 2011
Total Regulation No Violationa
#
#
Type of Reason provided by the Tribunal as to
Cases
animal
why the appeal against the violation was
(no. of successful
cases)
61
138(2)a
10 Pig (3)
(2) B Suffering took place after unloading
Bovine
(4) B, DB No evidence that animal was unfit
(6)
for transport
Horse
(2) A Loading and transport not deemed to
have caused undue suffering
(1)
(2) DB The corporation responsible for the
transport was not correctly identified
B
5
138(4)
3
Bovine
Applicant could not have known cow was
(3)
ill until it died
DB
No proof that the cow dead at the time
of unloading was the same cow that was of
concern during the journey
DB
Clerical error where the wrong date of
violation was specified
DB
14
139(2)
1
Pig
Too much speculation, impression and
hearsay was required to uphold the
violation
B
4
140(1)
3
Bovine
Doubt over evidence given by a young
(1)
inexperienced driver
B
Turkey
Person accused failed to supply any
(1)
evidence
Chicken B No evidence that loading densities
(1)
caused undue suffering
6
140(2)

1

141(1)

2

142

1

Wild
Boar

Violationa
#

5
1

Type
of
animal
(no.
of
cases)
Pig (45)
Bovine (6)

2

Bovine (2)

1
3

Pig (7)
Bovine (3)
Chicken (3)
Chicken

1

6

Pig (1)
Bovine (2)
Chicken (3)

2

Bovine (1)

B

Different transport conditions for wild
boars

- 43 -

Dog (1)
1

142(b)

1

143(1)(a)

1

Bovine

2

143(1)(b)

1

Chicken

Respondent did not establish the
elements of the violation
B
Applicant had no ownership over the
birds, therefore did not cause them to be
transported

1

143(1)(c)
Pig (10)

B

19

143(1)(d)

10

Chicken
(9)

1

Horse

1

Bovine

1

Bovine

9

1 Bovine (1)
Chicken (7)
Sheep (1)

L

Applicant was not self-employed but
working for a company at time of violation
(1) B Exposure to weather was on arrival at
slaughter facility and therefore out of
applicants control
(3) B Applicant had no ownership over the
birds, therefore did not cause them to be
transported
(4) B Common law of defence, no other
reasonable choice available
(1) L Applicant had no control over the
actions of the transporter

1

143(1)e

1

Pig

1

143(2)b

1

Bovine

2

148(1)a

2

Chicken (1)
Horse (1)

a

As determined by the Tribunal
Person responsible for the decision of the Tribunal:
B
= Barton
DB
= D Buckingham
L
= Lamed
A
= Annis

2.1

Using Administrative Monetary Penalties as a method for enforcement of the

Health of Animals Regulations
This section differentiates between offences under criminal law and regulatory offences.
This differentiation is one of importance as a violation of the Health of Animals
Regulations that is punished through issuance of administrative monetary penalty is not a
criminal offence; it is considered a regulatory offence. The development of the Agriculture
and Agri-Food Administrative Monetary Penalties Act is discussed and the working of the
Tribunal is outlined.
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2.1.1

Criminal sanctions versus regulatory offences

Criminal penalties are the most severe sanctions against individuals and corporate bodies
that commit offences prohibited by the Criminal Code and other enactments. A criminal
offence requires the presence of two elements known as actus reus and mens rea. Actus
reus refers to the ‘guilty act’; a prosecutor must always prove that the accused committed
the offence in question. Mens rea refers to a ‘guilty mind’ or a requisite state of mind and
is only necessary for some serious offences (Colvin and Anand, 2007). Mens rea is
presumed an essential element of all offences classified under the Criminal Code unless
there is a clear indication to the contrary. It can be perceived as a fault element. Measures
of fault can be ascribed to: a person in whose actions the purpose is to cause harm; a
person who knows their actions will cause harm; a person who knows that harm may be
caused by their actions and unjustifiably runs that risk anyway; and a person who is
negligent in failing to appreciate a risk of causing harm (Colvin and Anand, 2007).
Sanctions for criminal offences include incarceration, fines, forfeiture of proceeds
of crime or of conveyances and equipment used in the course of or in committing crimes,
or any or all of them (Mohan, 2011). Specific to criminal offences in relation to animals,
a person can be prohibited from owning, having custody of, or residing in the same
premises as animals for a period specified by a court (Criminal Code 447.1, Department
of Justice Canada, 1985b). Considering the gravity of the sanctions for a criminal offence,
it is necessary to prove ‘beyond all reasonable doubt’ that the person accused committed
the offence. Where criminal charges are sought the accused is accorded rights under the
Charter of Rights and Freedoms (Department of Justice Canada, 1982) that are not
available to defendants facing administrative proceedings for regulatory contraventions
(Colvin and Anand, 2007). Sections 7-14 of the Charter of Rights and Freedoms, Part I
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of the Constitution Act (1982) (Department of Justice Canada, 1982) impose standards on
the law of criminal procedure, the administration of criminal justice, the design of criminal
offences and the severity of penal sanctions (Colvin and Anand, 2007).
In the 19th century increasing societal complexity and industrialization led to new
statutory offences in fields that were not before a concern of criminal law, and rarely made
reference to culpable mental states. For such offences it was deemed that there should be
no presumption of the subjective mens rea and new forms of formal regulation were
required (Colvin and Anand, 2007). This led to the distinction between ‘true crimes’ and
‘regulatory offences’. Many federal offences are categorised as regulatory in nature
(Colvin and Anand, 2007). Dickson J in R. v. Sault Ste. Marie (City) 2 S.C.R. 1299, 40
S.C.C described regulatory offences as ‘offences that are not criminal in any real sense,
but prohibited in the public interest. They are offences of a civil nature that can be regarded
as a branch of administrative law to which the traditional principles of criminal law have
limited application’. Regulatory offences encompass a diverse and complex series of
activities and are essential for our protection and well-being as individuals, and for the
effective function of society (Law Commission of Ontario, 2009). Regulations seek to
control legitimate activities that members of society are free to engage in, and are
addressed to specific members and groups in society who carry on a regulated activity,
whereas the criminal law is addressed to members of society at large and its commands
are specific and clear (Mohan, 2011). Cory J in R. v. Wholesale Travel Group Inc., [1991]
3 S.C.R. 154 (S.C.C) described criminal offences as being designed to condemn and
punish past inherently wrongful conduct, and regulatory measures as being generally
directed to the prevention of future harm through enforcement of minimum standards of
conduct and care.
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2.1.2

The Agriculture and Agri-Food Administrative Monetary Penalties Act

In 1989, the International Association of Penal Law (Congress of the International
Association of Penal Law, 1990) adopted a recommendation urging governments to give
better safeguards to defendants charged with administrative offences. For example, the
congress urged that sanctions should be reasonable and proportionate to the gravity of the
infraction and the personal circumstances of the offender; sanctions should be based on
personal fault, i.e. intent or negligence; and defences of justification and excuse
recognised in criminal law, including unavoidable mistake of law and extenuating
circumstances should be available.
An administrative monetary penalties program for the CFIA was developed in the
early 1990’s (Canadian Food Inspection Agency, 2012c). This was undertaken by a
Steering committee of Deputy Ministers and the Department of Agriculture, formed to
consider more appropriate ways of regulatory enforcement (Mohan, 2011). Compliance
and enforcement policies, penalty matrices and draft legislative provisions were drawn
up, public consultation was undertaken, and a bill was enacted in December 1995. This
became the Agriculture and Agri-Food Administrative Monetary Penalties Act (AAAMP
Act). The Act was brought into operation in May 2000. In highlighting the bill, emphasis
was placed on savings from reduced numbers of prosecutions; increased compliance;
quick responses to violations; and increased CFIA enforcement with strategic and
proactive enforcement activities (Canada Gazette, 1999).
2.1.3

The Canada Agricultural Review Tribunal

This section describes the role of the Tribunal and reviews the rules of law that are
applicable when a person accused of a violation of the Health of Animals Regulations
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requests a review of the facts of the violation. It also discusses the impact of the AAAMP
Act in terms of its penalty success/failure rates.
Under the AAAMP Act and Regulations the CFIA can issue an administrative
monetary penalty as an enforcement measure to encourage compliance with the Health of
Animals Act and Regulations (Canadian Food Inspection Agency, 2012c). A
person/business deemed to have committed an offence can be issued with a Notice of
Violation, with or without a monetary penalty attached. Under the terms of the AAAMP
Act the person/business can accept and pay the fine, apply to enter into a compliance
agreement with the Minister, or request a Tribunal Review of the facts of the violation.
The mission of the Tribunal “is to provide a timely, independent, fair and informal review
of the validity of Administrative Monetary Penalties” (Canada Agricultural Review
Tribunal, 2010). A person who requests a review of a Notice of Violation issued by the
CFIA is known as an ‘applicant’. The Tribunal is responsible to Parliament through the
Minister of Agriculture and Agri-Food (Canada Agricultural Review Tribunal, 2010).
Tribunal members are appointed by the Governer in Council. To be eligible for
appointment as member of the Tribunal a person should be knowledgeable about or have
experience related to agriculture or agri-food. The Chairperson of the Tribunal and at least
one other member of the Tribunal must be a barrister or advocate of at least 10 years
standing at the bar of any province, or a notary of at least 10 years standing at the Chambre
des notaires du Quebec (Canada Agricultural Review Tribunal, 2015).
2.1.4

Rules of law relating to violations

Section 3 of the AAAMP Act (Department of Justice Canada, 1995) outlines its role:
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3. The purpose of this Act is to establish, as an alternative to the existing penal system and as a
supplement to existing enforcement measures, a fair and efficient administrative monetary penalty
system for the enforcement of the Agri-food Acts.

Section 5 allows the Minister to treat an act or omission as a violation, or as an offence,
and carry out proceedings with punishment as a violation or as an offence.
5. Where any act or omission can be proceeded with as a violation or as an offence, the Minister
may commence proceedings in respect of that act or omission as a violation or recommend that it
be proceeded with as an offence, but proceeding with it as a violation precludes proceeding with it
as an offence, and proceeding with it as an offence precludes proceeding with it as a violation.

The onus is on the Minister or the Tribunal to establish ‘on the balance of probabilities’
that the person named in the Notice of Violation committed the violation identified in the
notice.
19. In every case where the facts of a violation are reviewed by the Minister or by the Tribunal, the
Minister must establish, on a balance of probabilities, that the person named in the Notice of
Violation committed the violation identified in the notice.

In order for the Tribunal to set aside the decision of the Minister to issue a Notice of
Violation for a particular incident, the Tribunal on review of the facts of the case must
find that there has been a jurisdictional error, or an error of the law. The following are
some general examples of grounds for relief (A60272, Encan Sawyerville Inc. v. Canada
(CFIA)).
1
2
3
4
5
6
7
8

Powers are exercised in bad faith
Powers are improperly delegated
Powers are exercised without regard to natural justice or fairness
Powers are exercised for improper purposes
There is no evidence before the Minister to support the decision
A decision is based upon irrelevant considerations
An error is made in the interpretation of related or governing legislation, common law
principles generally, or as the principles apply to the facts
A decision is so unreasonable that any reasonable person in the Minister’s position could
not have made it

Points five through to eight could be regarded as reasons that the Tribunal might find that
the Minister had failed to find ‘on the balance of probabilities’ that the accused committed
the offence.
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Under the AAAMP Act a person can be held responsible for a violation committed
by someone else without the person’s knowledge or consent, even if the applicant was acting
in good faith and had the best intentions.
20. (1) The holder of a licence, certificate, letter of accreditation, permit, notice or other document
issued under an agri-food Act is liable for a violation that is committed in respect of any matter
relating to any activity or requirement under that document, whether or not the person who actually
committed the violation is identified or proceeded against in accordance with this Act.
(2) A person is liable for a violation that is committed by any employee or agent of the person
acting in the course of the employee’s employment or the scope of the agent’s authority, whether
or not the employee or agent who actually committed the violation is identified or proceeded
against in accordance with this Act.

Under the Health of Animals Act Sections 71 and 72 similar provisions apply in cases
where the CFIA chooses to prosecute for a violation of the regulations.
71. Where a corporation commits an offence under this Act, any officer, director or agent of the
corporation who directed, authorized, assented to or acquiesced or participated in the commission
of the offence is a party to and guilty of the offence and is liable on conviction to the punishment
provided for the offence, whether or not the corporation has been prosecuted or convicted.
72. In any prosecution for an offence under this Act, it is sufficient proof of the offence to establish
that it was committed by an employee or agent of the accused, whether or not the employee or
agent is identified or has been prosecuted for the offence, unless the accused establishes that
(a) The offence was committed without the knowledge or consent of the accused; and
(b) The accused exercised all due diligence to prevent the commission of the offence.

Section 17 of the AAAMP Act stipulates that a violation is not an offence under section
126 of the Criminal Code (Department of Justice Canada, 1985b). There is no criminal
record attached if a person is found accused of a violation of the Health of Animals
Regulations and is pursued under the AAAMP Act.
Section 18 of the AAAMP Act stipulates that due diligence is not a valid defence
to a violation.
18. (1) A person named in a Notice of Violation does not have a defence by reason that the person
(a) Exercised due diligence to prevent the violation; or
(b) Reasonably and honestly believed in the existence of facts that, if true, would exonerate the
person.
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In 1978, the judgement of Supreme Court of Canada (SCC) in R v. Sault Ste. Marie (City)
2 [S.C.R]. 1299, 40. SCC divided regulatory offences that do not require subjective mens
rea into two categories. The two categories are known as ‘strict liability offences’ and
‘absolute liability offences’. Prior to this, it was required that the Crown prove the actus
reus of the offence and a subjective form of fault beyond a reasonable doubt, or all the
Crown was required to prove to obtain a conviction was the actus reus of the offence and
the requirement for any form of fault was dispensed with. With absolute liability offences
there was a perception of injustice that someone could be convicted of an offence if the
offence was the kind which the reasonably careful person could have caused. With the
recognition of strict liability in Supreme Court of Canada (SCC) in R v. Sault Ste. Marie
(City) 2 [S.C.R]. 1299, 40. SCC there is no necessity for the prosecution to prove the
existence of mens rea. It is the responsibility of the accused to avoid liability by proving
due diligence on a balance of probabilities, or reasonable care. This defence requires that
the accused can prove that they took all reasonable steps to avoid the particular event, or
reasonably believed in a mistaken set of facts which, if true, would render the act or
omission innocent. The standard of culpability is negligence, unless there is some statutory
indication that subjective mental states are to be considered.
Section 18 of the AAAMP Act explicitly denies due diligence as a defence to a
violation. An absolute liability offence does not permit a defence of lack of negligence
and this is irrespective of whether they had any knowledge or intention of committing the
offence; however, an accused can still deny culpability for the offence by asserting some
special justification or excuse, or by challenging its voluntariness (Colvin and Anand,
2007).”Voluntariness demands that the offence would not have occurred but for a choice
of the actor, or, that the offence would not have occurred but for the actor’s failure to
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exercise a power of choice. Involuntary conduct can also be due to external circumstances,
e.g. force exerted by another actor, or to some kind of mental disorder” (Colvin and
Anand, 2007). The opportunities for an applicant to deny culpability for an absolute
liability offence are severely restricted, for example, by implying due diligence (Colvin
and Anand, 2007).
Absolute liability offences are recognised only where the legislature has made it
clear that this was intended (Colvin and Anand, 2007). The normal choice would be
between mens rea and strict liability. Absolute liability offences do not exist in other
countries, such as the United States or Australia (Mohan, 2011). This subject was one of
the main criticisms of the AAAMP Act prior to it passing through parliament, and is of
continued debate. A recommendation from the 1989 International Association of Penal
Law was that the defences of justification and excuse recognised in criminal law,
including unavoidable mistake of law and extenuating circumstances should be available
in administrative penal law. This recommendation was not followed when drafting the
current AAAMP Act. The FCA in Doyon (2009 [FCA] 152) described the administrative
monetary penalty system as follows:
“In short, the Administrative Monetary Penalty System has imported the most punitive elements
of penal law while taking care to exclude useful defences and reduce the prosecutor’s burden of
proof. Absolute liability, arising from an actus reus which the prosecutor does not have to prove
beyond a reasonable doubt, leaves the person who commits a violation very few means of
exculpating him- or herself”.

As worded, the act punishes diligent individuals, even if they took every reasonable
precaution to prevent the commission of the alleged violation. The Council of Europe’s
Report on Decriminalisation (Council of Europe, 1980) recommended that a person
charged with a violation be given some of the protections which they had been accorded
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under the criminal justice system, especially a defence that they took all reasonable steps
to ensure that they were in compliance with the law.
The constitutionality of the administrative monetary penalties system in relation
the the Income Tax Act was recently a matter before the Supreme Court of Canada
(Guindon v Canada, 2015 SCC 41). The SCC discussed whether the penal consequences
of administrative or regulatory provisions could engage the Charter of Rights and
Freedoms because it may result in punitive consequences. In considering a) the objectives
of the legislation, b) the objectives of the sanction, and c) the process leading to the
imposition of the sanction, the SCC held that AMP’s in the context of section 163.2 of the
Income Tax Act are not offences that trigger constitutional protections such as the right to
be presumed innocent (Guindon v Canada, 2015 SCC 41). This case has however, opened
the door for constitutional challenges from other AMP systems if they fall within the
punitive scenario (Jull et al., 2015).
Section 18 of the AAAMP Act allows a common law defence to be used in defence
of a violation.
18(2) Every rule and principle of the common law that renders any circumstance
a justification or excuse in relation to a charge for an offence under an agri-food
Act applies in respect of a violation to the extent that it is not inconsistent with this
Act.

These defences include intoxication, automatism (involuntary behaviour which stems
from some kind of influence on the mind rather than from supervening external force),
necessity, duress, mental disorder, self-defence, res judicata (a matter that has been
already judged), abuse of process (procedural improprieties), and entrapment (instigation
of offences for the purpose of prosecuting them) (Doyon (2009 [FCA] 152)).
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2.1.5

Assessment of the administrative monetary penalties system

The use of criminal law in relation to enforcement of animal welfare can be considered a
mode of control to be used as last resort when all other avenues have proved futile.
Criminal courts can be overburdened when criminal law is used for what can be
considered minor breaches of the regulations (Mohan, 2011), and the CFIA needs to
demonstrate that regulatory responses are proportional to the degree and type of risk
(Canadian Food Inspection Agency, 2012c). The approach to enforcement is illustrated
by the CFIA compliance pyramid which has the following bottom level up structure:
persuasion, warning letter, civil penalty, criminal penalty, licence suspension, licence
revocation (Canadian Food Inspection Agency, 2012c). However, a benefit of seeking
sanctions under criminal proceedings as opposed to administrative proceedings lies in the
social stigma attached to a criminal prosecution which acts as a deterrent against acts of
violation, in comparison to monetary penalties that may be absorbed and considered part
of the cost of doing business. Low penalties do not deter non-compliance, and penalties
in general do not result in increased likelihood of offenders being caught (Mohan, 2011).
The advantage gained from a prosecution is that a fine and/or a term of imprisonment can
make a strong impression on the offender and act as a strong message of deterrence (Bryce
and Heinmiller, 1997).
R. v. Maple Lodge Farms, (2013 ONCJ 535) provides an example of a case where
this appeared to be the situation. In this particular case the CFIA decided to file criminal
proceedings as opposed to issuing further notices of violation to the defendant following
non-compliance with the Health of Animals Act over a significant period of time. The
corporation involved (Maple Lodge Farms) was found guilty or admitted responsibility
for the deaths of 25,450 chickens over a 16-month period. A total of 73 administrative
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monerary penalties had been imposed on the corporation over a seven-year period prior
to criminal proceedings being laid. The court considered that the administrative monetary
penalties imposed on the corporation regarding their transportation of birds had not
achieved their goal of ensuring compliance with the law or inspiring change where change
was needed for compliance. It was considered that the penalties were seen as part of the
cost of doing business. Following the guilty verdict the company accepted responsibility
for its actions and made numerous changes to improve conditions for chickens during
transportation from farm to facility and at the holding barns. The charges were considered
by the defence as a “wake up call” for action to prevent problems transporting chickens.
The corporation was fined $80,000 and placed on probation for a three-year period. The
terms of the probation require full transparency and accountability to give assurance that
the likelihood of repetition or subsequent offences will be substantially reduced, if not
eliminated. The case was of high profile considering the market position of the corporation
and the substantial number of welfare infringements. The sentence acts both as a major
deterrent against future violations, and as a motivator for ensuring future compliance with
the regulations.
Because of the low public profile of the administrative system, the costs arising
from stigma and an inferior market reputation are considered to be insignificant.
Publication of successful prosecution and AMPs is a tool used to encourage greater
compliance and inform the public of the compliance status of regulated parties (Canadian
Food Inspection Agency, 2012a).
In 2008, WSPA made a request under the Access to Information Act (Department
of Justice Canada, 1985a) for access to CFIA records into non-compliance with Part XII
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of the Health of Animals Regulations, and the actions taken by the CFIA for noncompliance. Table 4 summarises these data that the CFIA supplied to WSPA.
Table 4: Information on violations and charges issued from 2004-2010

Fiscal
Year
20042005
20052006
20062007
20072008
20082009
20092010
Grand
Total

Violation
with:

issued
Number of Notices of Violations

Total
charges
laid

Total guilty
judgements

9

2

Warning
70

Penalty
189

Issued
259

Withdrawn
12

Paid
142

52

134

186

15

102

2

1

43

102

145

2

85

16

10

58

116

174

7

90

0

0

70

120

190

7

79

0

0

61

120

181

10

83

74

0

354

781

1135

53

581

101

13

From these data, it can be seen that the number of Notices of Violations, both with
warnings and with penalties fell between 2004 and 2010, with the total number of AMPs
issued reduced by 30% in this time period. These numbers fluctuated, with the rates in
2004-2005 the highest recorded. In June 2005, an amendment was made to section 138 of
the Health of Animals Regulations, which stipulated that it was unacceptable to load for
transport a non-ambulatory animal (Canada Gazette, 2005). This may have contributed to
the greater number of violations that were seen in that year.
From 2004-2010 there were 101 cases in which charges were laid, with only 13
(12%) guilty judgements returned in the same time frame. In this same time period 1135
Notices of Violation were issued. This indicates that the CFIA is more likely to proceed
with a Notice of Violation for an offence than to undertake legal proceedings. The savings
from reducing the number of prosecutions was described as a benefit of implementing the
AMP system (Canada Gazette, 1999). Use of administrative monetary penalty systems for
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enforcing compliance has been very successful within the United States (Canada Gazette,
1999) due to the deterrent impact of the AMP. It is estimated that 80% of the regulated
community will comply with the regulations if they understand them, with the remaining
20% deterred based on the likelihood of detection, swiftness of the response, and severity
of the penalties for non-compliance (Canada Gazette, 1999).
Implementing the AMP system in Canada as opposed to prosecution in
circumstances of infringements was considered to be a less time-consuming process that
would free the CFIA to increase enforcement activities. A 2012 evaluation of
administrative monetary penalties recognised issues with consistent and clear application
of monetary penalties. Animal transportation organisers have noted uncertainty regarding
what triggers a penalty, and with timing and fairness in relation to consistent treatment
and consistent payment of penalties (Canadian Food Inspection Agency, 2012c).
Data also indicate that in cases where an administrative monetary penalty is issued
the CFIA experiences problems with the collection of the penalty. According to these data
just 54% of penalties for the period in question were collected. If the CFIA is unable to
ensure payment of penalties, then this indicates that the system in place may not be an
effective deterrent to poor transport practices. Mohan (2011) considered that the CFIA
should be empowered to apply to court for ancillary relief, such as injunctions or
restitution orders, to aid in recovery of debt, and that the agency should also be empowered
to suspend or revoke a licence in pursuit of payment for administered penalties. The
Environment Protection Act in the US goes further than the AAAMP Act by capturing the
economic benefits accruing to the violator as a result of non-compliance (Mohan, 2011).
There is a risk of abuse or misuse of power in the implementation of administrative
monetary penalties systems. The officials of the administrative agency act as prosecutor
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and judge, deciding on relevant issues of fact and law, and determine the type or amount
of penalty to be levied (Mohan, 2011). The system is required to be transparent to provide
adequate safeguards to defendants. Using administrative penalties does not result in
increased likelihood of offenders being caught. This depends on the effectiveness of
regulatory monitoring mechanisms and human resources allocated to enforcement
activities.
The CFIA must follow the wording of the legislation in determining whether
particular conditions are legal or not, and there are guidelines in place to assist with this
decision making process (Canadian Food Inspection Agency, 2011). Enforcement
requires adequate staff in place with the time and resources for inspection of animals at
the time of unloading. The standards also need consistent application by the regulator from
the point of departure to the final destination.
2.1.6

Issues encountered when pursuing Notices of Violations

Table 2 shows that 25% of appeals against Notices of Violation were successful in that
the Tribunal determined that no violation had taken place even though the CFIA had
issued a Notice of Violation. Table 3 shows that during the period 2004 to 2010, 101
charges were laid, but there were only 13 guilty judgments. These figures indicate that
CFIA experienced difficulties in the enforcement of Part XII of the Health of Animals
Regulations. A 2013 ‘not guilty’ judgement from the British Columbia Supreme Court in
a case relating to an alleged violation of section 138(2)(a) of the Health of Animals
Regulations that was treated as a prosecution as opposed to an AMP by the CFIA indicates
this is an ongoing problem. From the analysis of individual Tribunal cases, the following
sections discuss some reasons for these enforcement difficulties. These reasons can be
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divided into two groups, those that are related to legal or administrative issues, and those
related to animal welfare issues. Briefly they are:
• Legal and/or administrative:
o The complex nature of the animal transportation process
o Conformation to customary practices within the industry
o Administrative issues within the system
o Efficiency of the CFIA in investigating and presenting evidence
o Failure of the Tribunal to recognise professional expertise of some
witnesses
•

Animal welfare
o Interpretation of the meaning of ‘undue suffering’ by the Tribunal
o Difficulties in the presentation of evidence of pain and suffering to
the Tribunal or Court
o Management of animals at the farm, during transport, and at the
slaughter plant

The following sections will discuss each of these reasons in detail.

2.2
2.2.1

Legal and/or administrative issues
Transportation

logistics:

The

complex

nature

of

animal

transportation
Transport is often a multi stage process involving several people or organisations at
different stages of the process. Identifying the person/s responsible for an infringement of
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the regulations has proven to be a difficult task. This section outlines the potential
difficulties with identifying liability for infringement of the regulations.
When a violation of the Health of Animals Regulations is committed a number of
persons are typically involved, both natural persons and those that are created by law
(usually corporations). These persons may be related in a number of ways, for instance,
by contracts of employment, of agency, or for the sale of goods, or otherwise. Obviously,
an individual natural person who commits a violation may be held responsible for it, but
what about others? Of course, this problem is not limited to the Health of Animals
Regulations, but because section 20 of the AAAMP Act sets out some unique provisions
for dealing with these matters their resolution in this area is of special interest.
Section 20 of the AAAMP Act designates liability for infringement of the Health
of Animals Regulations.
20 (1) The holder of a licence, certificate, letter of accreditation, permit, notice or other document
issued under an agri-food Act is liable for a violation that is committed in respect of any matter
relating to any activity or requirement under that document, whether or not the person who actually
committed the violation is identified or proceeded against in accordance with this Act.
(2) A person is liable for a violation that is committed by any employee or agent of the person
acting in the course of the employee’s employment or the scope of the agent’s authority, whether
or not the employee or agent who actually committed the violation is identified or proceeded
against in accordance with this Act.

This regulation ascribes vicarious liability to licence holders and employers for
infringements of the violations, regardless of whether there was direct involvement in the
alleged violation. Hypothetically, under this regulation, any party involved in the process
can be given a Notice of Violation when an infringement takes place. However, issues in
identifying the ownership of an animal, or the person/business with legal responsibility
for the protection of animals were evident, particularly in cases relating to the
transportation of poultry.
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An example is seen in A60243, Maple Lodge Farms Ltd. v. CFIA, a case in which
a poultry processor was issued with three Notices of Violation for causing the
transportation of a load of spent laying hens contrary to provision 143(1) (d) of the Health
of Animals Regulations (Department of Justice Canada, 1990a). The CFIA also issued a
Notice of Violation to the transporter for this same incident (A60256, 473629 Ontario Inc.
carrying on business as Little Rock Farm Trucking. v. CFIA, A60257, 473629 Ontario
Inc., carrying on business as Little Rock Farm Trucking. v. CFIA). The poultry processor
was found to have had no authority over the loading or transportation of the birds, no
control over the actions of the transporter, and no ownership association with it by
shareholding or otherwise. For this reason, the processor could not be held responsible for
the conditions in which the birds were transported.
The production of chicken in Canada is a multi-stage process that can involve a
number of different entities. Poultry production in Canada is controlled by supply
management. Once birds have reached market weights they are transported for slaughter.
The ownership of the birds can change at this stage in the process resulting in problems
identifying ownership, for example, ownership of birds may pass to a poultry processer at
this time; however, other companies, such as a catching company and a transportation
company may also become involved through sub-contracting of various stages of the
process. Depending on whether there are any legal connections or specific contracts
between these companies the responsibility for the birds being transported can change,
and this can be hard to recognise on initial examination. This presents the regulator with
a number of difficulties.
In most cases, the main critical control point to observe that a welfare issue has
arisen is at the time of unloading when birds are unloaded for shackling and the mortality
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level is judged to be greater than a particular critical value, i.e. greater than ‘normal’.
Considering that mortality will reflect birds that have died during the loading period,
during transportation and during holding (Hunter et al., 1999) it can be difficult to
determine where/at which stage most of the increased mortality occurred.
Inspectors will not always be in possession of sufficient information to know (a)
the names of the companies and individuals involved in each stage of transportation and
(b) the legal relationships between each of the companies involved. This situation makes
the issuing of Notices of Violation to specific companies and/or individuals problematic.
From analysis of the cases heard before the Tribunal it appears that the regulator is in
some cases issuing Notices of Violation to every company involved with the expectation
that some of these Notices will not be upheld because it may be considered by the Tribunal
they did not have legal responsibility for the birds when the alleged breach of regulations
likely occurred, or they make their best judgement as to who might have been responsible
for causing the violation. An example was seen above in the cases, A60243, Maple Lodge
Farms Ltd. v. CFIA, and A60256, 473629 Ontario Inc. carrying on business as Little Rock
Farm Trucking. v. CFIA, A60257, 473629 Ontario Inc., carrying on business as Little
Rock Farm Trucking. v. CFIA. This is wasteful both in time and money. It can also result
in significant welfare problems during transportation where there is a clear breach of a
particular regulation, but nobody is held accountable for the violation. This situation
requires revision to the current regulations. One proposal is that the company that is
responsible for the procurement of birds for slaughter has to take responsibility for the
whole processing chain. This would have two effects; (a) this company would be legally
accountable for the state of the animals at the end of transportation and (b) this
responsibility would encourage the company to provide guidance and supervision for each
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stage of transportation. If the regulations were changed to make it unequivocal that the
company responsible for the procurement was responsible for the welfare of the birds
throughout the whole transport process, then this would remove any issues regarding the
liability for the welfare of animals due to legal responsibilities. If this company did not
have confidence that a particular producer, catching company or transport company would
operate according to best practice, codes of practice and legislation they would either have
to provide training and guidance to that company, change the company that they deal with,
or alternatively they would have to undertake these tasks itself.
In section 151 of the current Health of Animals Regulations there is a requirement
for every company engaged in the extra-provincial or international transportation of
livestock for hire to keep a record for each shipment of animals carried. This record must
include (amongst other requirements):
(a) The name and address of the shipper
(b) The name and address of the consignee
(c) The time when, date on which and place where the livestock or other animals came into the
carrier’s custody
(d) The time when, date on which and place where the livestock or other animals were unloaded at
a destination, and
(e) The name and address of the driver of the motor vehicle in which the livestock or other animals
were transported.

A copy of this record must accompany every shipment of livestock and be produced to an
inspector on his request by the carrier or person in charge of the shipment. This record has
to be kept for two years and made available to an inspector. In the situation described
above with poultry, the inspection of these records could provide the regulator (CFIA)
with some, but not all information required to issue a Notice of Violation. However, as
currently worded the records are inadequate to ensure successful enforcement of the
regulations to protect the welfare of animals during transport. The requirement for record
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keeping does not extend to transport within a province, or to transportation where a
company engaged in extra-provincial or international transportation of livestock is not
hired to undertake this task, i.e. it does not appear to be a requirement for companies that
undertake their own transportation and do not hire a second party.
Unfortunately, in the situation where many different companies could be involved in
the transportation for slaughter; there is scope for different legal interpretations as to who
is the shipper, the consignee and the carrier. Section 2 of the Health of Animals
Regulations defines the carrier as an “air carrier, sea carrier, motor carrier or railway
company”, however, no definitions for the consignee or the shipper are provided. The
consignee should be interpreted as the person or organisation to which the animals are
sent/delivered (i.e. in this case the slaughter plant). The shipper could be interpreted as the
person or company that transports the animals (i.e. in this case the transport company).
However, it could also mean the person or company that prepared the animals for shipment
(i.e. the producer, the catching crew and/or the driver of the vehicle) or the person or
company that arranged or co-ordinated the transport of the animals (i.e. the slaughter
plant). Another point of potential legal contention is what is meant by ‘custody’. Does it
mean care, responsibility/care and/or ownership of the animal? These are issues that need
to be addressed through revision of the legislation.
2.2.2

Applicant defences encountered when pursuing a violation

This Part deals with two issues that arose with respect to violations of the Health of
Animals Regulations: the relevance of what may be considered standard practice to the
question of whether there has been a violation, and the matter of the time within which a
Notice of Violation must be issued.
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2.2.3

Conformation to customary practices

A recurrent problem with criminal and regulatory enforcement of animal welfare
standards is the role of standard practice. How should the law deal with an activity which,
while it arguably constitutes a violation of the applicable standard, seems to be standard
practice in the industry? Can an activity which is regularly performed by many persons
in a given field or an extended period of time still amount to an offence or a violation?
A number of examples of cases are given in which the applicants argued that their
actions were in line with customary practices in the transportation industry. For example,
in A60201, Transport M.J. Marcoux v. Canada (CFIA) and A60202, Fournier v. Canada
(CFIA) violations of section 138(2)(a) were upheld by the Tribunal, the applicants argued
that the violation should be dismissed on the basis that the test for “undue suffering”
should be based upon usage or custom in the industry at the time in question. The
applicants maintained that prior to the CFIA changing its position on enforcement, which
was acknowledged to have happened in the province of Quebec in 2003, animals could be
shipped without a violation in the same condition as the pig in question in this particular
case. The pig in this case was described as significantly underweight with two seriously
infected, inflamed and swollen limbs. The Tribunal disregarded the arguments from the
applicant stating that there was no suggestion in the Federal Court’s reasons in Porcherie
des Cèdres Inc. (2005 [FCA] 59) that a usage in the industry that would treat an animal
with cruelty should be applied to determine the definition in paragraph 138(2) (a) of the
regulations.
“The matter of undue suffering is to be determined based primarily upon common sense
experiences of what would constitute suffering in an animal in relation to clinical observations of
the animal's infirmities and its related manifestation of distress as described by professional
veterinarians and other persons experienced in the field of animal agri-food production. The
Federal Court decision supported a broader application of the definition of undue suffering as being
more consonant with society's norms on prevention of cruelty to animals. Besides, any usage in the
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industry that would condone a situation of cruelty to animals would reflect poorly on the industry
and not be in its best interest”.

In a second example, A60178, Trepanier v. Canada (CFIA), a violation of section
138(2) (a), the applicant complained that the regulations were applied inconsistently with
past practices. The applicant had shipped animals in similar conditions in the past without
being penalized. This pig was described as being very emaciated, suffering from
polyarthritis in two front members at the level of the knees, it was congested, with mucus
around its eyes, showed difficulty breathing, had trouble standing, held its head down and
did not move away when approached by humans. This violation was upheld by the
Tribunal. That the applicant had been able to ship animals in this type of condition prior
to this violation, which took place in 2004, indicates that animals suffering with significant
welfare issues were likely commonly allowed to leave the farm to be transported for
slaughter. The update to the Health of Animals Regulations in 2005 to prohibit the
transportation of non-ambulatory animals, along with the decisions of the Federal courts
in Porcherie des Cèdres Inc. (2005 [FCA] 59) and Samson (2005 [FCA] 235) may have
had an effect in alleviating this issue.

R. v. Maple Lodge Farms (Ontario Court of Justice – 2013)
The following provides an account of a successful case where the CFIA chose to proceed
with a number of infringements of the Health of Animals Regulations as an offence, and
thereby recommended prosecution to the Public Prosecution Service of Canada. The
application of due diligence was the main defence tactic employed in this case, and the
court’s judgements relate to industry standards and customary practices which make this
case extremely noteworthy in this context. The corporation involved, Maple Lodge Farms,
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were initially charged with 60 infringements of the Health of Animals Act & Regulations,
however, a pre-trail agreement was made for the hearing of two cases to be tried together
to assist the process of adjudicating or resolving the other 58 counts. Subsequently, the
Ontario Court of Justice heard two cases where Maple Lodge Farms was charged in
violation of 143(1)d of the Health of Animals Regulations.
The first case related to the transport of 9,576 broiler chickens on 30-31st
December 2008 following which 711 were dead on arrival at Maple Lodge Farms’
Brampton Ontario facility. The broilers were loaded and transported in temperatures
ranging from -5oC to -7oC, with a wind chill in effect, and heavy snow during loading.
The judge found that ingress of snow during loading likely led to birds becoming wet, and
air circulation from the bottom layer of packed crates exacerbated the chill to those wet
broilers. Following a 2 h 21 minute trip with no stops on route, in vehicles with no method
of monitoring the on board conditions upon arrival at the slaughter plant the temperatures
in the load were below the minimum comfort level for broilers during transport. When air
temperatures are low, the combination of wetting, which disrupts effective feather
insulation and air movement, may result in rapid cooling and potentially lethal
hypothermia (Mitchell et al., 1997, Hunter et al., 1999, Kettlewell and Mitchell, 1993).
Wetting induces hypothermia at temperatures as high as 6oC (Mitchell et al., 1997) to 8oC
(Hunter et al., 1999), and can be lethal at environmental temperatures of -4oC (Mitchell et
al., 1997). Death can occur within 2 h when birds are exposed to temperatures of 0oC or 4oC (Hunter et al., 1999). There was no further monitoring of the load over a 5.5 h period
until the time of processing. Snow and ice was present in the crates upon unloading and
birds were wet. A necropsy determined that there were no signs of underlying disease to
which mortality could be attributed. The court deemed based on the circumstances in
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which the birds were transported, that the cause of death was inadequate protection from
adverse weather conditions.
The second case related to the transport of 10,944 spent hens on 23rd February
2009 with 1181 found dead on arrival. The temperature was between -12oC and -16oC
with a wind chill to -24oC at the time of loading. At the time of loading the barn from
which the birds were being removed had been open to the elements for 5h 45 min. The
journey to the slaughter plant took 1h 50 min. Upon arrival at the slaughter plant the driver
identified a large number of dead birds all over the top and inside crates and the trailer
was sent straight for processing. Again, based on the negative necropsy findings and the
conditions of transport the court deemed the cause of death as inadequate protection from
adverse weather conditions.
Because this case was prosecuted, as opposed to being treated as a violation, the
defence of due diligence was the means of defence employed by the corporation. The
defendant submitted that their actions met the burden resting on it to demonstrate that it
had been duly diligent in its actions relating to the two cases in question. The Crown
argued that actual neglect to comply with a) their own standard operation procedures, b)
industry standards set out in the Canadian Agri-Food Codes of Practice, a failure to
monitor the load, and decisions to put profits ahead of animal welfare meant that the
defendant failed to show due diligence in the circumstances of either case.
Complacency with standard industry practices was a factor outlined by the judge
as pertinent in this case. The defendant argued that the equipment they used was standard
in the industry and that no better system was available. This is despite the fact that climate
controlled vehicles are used when transporting chicks, and that improved trailer designs
had been researched, with information available in published literature. The court
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questioned why the largest processor of chicken in Canada did not research better modes
of transportation for poultry The court stated that reasonable care, as a defence of due
diligence, would require staying abreast of current technological and industry standards.
It was stated that “no one can hide behind commonly accepted standards of care if in the
circumstances due diligence warrants a higher level of care. The greater the potential for
substantial injury, the greater the degree of care required”. The court also stated that
maintaining awareness of changing conditions and responding in a timely and appropriate
manner so as to mitigate foreseeable harm would be a necessary element of due diligence.
The considerations and judgements in this case are pertinent when considering how the
current regulations, industry standards and codes of practice function in relation to the
protection of animals during transport. That the court highlighted the need for the industry
to stay abreast of current technological and industry standards, and dismissed the
defendants reliance upon existing equipment as a reasonable excuse for its failures to
protect the birds is a huge step forward for improving bird welfare during transportation
in Canada. Such judgements will pave the way for changes in the industry to conform to
the regulations, or risk substantial fines.
2.2.4

Time to receiving Notices of Violation

An issue for concern raised by applicants in a number of cases was the length of time that
elapsed between the date of an alleged violation and the date on which a Notice of
Violation is issued. In accordance with section 26 of the AAAMP Act proceedings can be
commenced up to six months after the Minister became aware of the violation in the case
of a minor violation or up to two years after the Minister became aware of the violation in
the case of a serious violation or a very serious violation. This issue was raised in A60174,
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Pare v. Canada (CFIA) where the Tribunal recognised this as a reason giving rise to
appeals of Notices of Violations. The applicant in this case received his Notice of
Violation eight months after the incident and stated that this presented him with a
difficulty in verifying the origin of the animals. For the violation in question the applicant
was of the opinion that he had transported 26 pigs, as opposed to the 46 pigs proposed by
the CFIA. This argument was rejected by the Tribunal through evidence from the CFIA
that three different people had identified the pigs as belonging to the applicant. This
information would have been recorded in load report documentation through which the
facts could have been verified. In A60169, Latouche v. Canada (CFIA) the Notice of
Violation was issued six months after the date of the violation. In its deliberations, the
Tribunal considered that administrative measures could be used to provide potential
offenders with a preliminary indication that they will likely be charged with a violation as
early as possible. This would allow an applicant to verify its facts relating to the potential
violation.
2.2.5

Use of the common law defence of necessity

A60291, Maple Lodge Farms Ltd. v. CFIA (see Appendix Five) was an extremely complex
case involving four notices of violation that were issued to a poultry slaughter plant for
causing the transport of four loads of chickens contrary to provision 143(1)(d) of the
Health of Animals Regulations. Out of 35,437 birds transported 15,706 died prior to
unloading. This was a significant case not only because of the legal issues, but because
large numbers of birds died and their death was most likely associated with suffering.
Although heat distress during loading was the most likely cause of the deaths, the case
was complicated because several potential factors might have influenced the mortality
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rate, including the time that the loads were kept waiting outside the slaughter plant before
unloading, the environmental temperature and humidity, the stocking density in the
transport crates, and the journey durations. If good industry practice, based on knowledge
and understanding of the factors affecting heart stress and means of mitigating heat stress,
had been followed, then fewer deaths would have occurred. Although its content is much
more informative than that provided within the Canadian codes of practice for poultry
(Canadian Agri-Food Research Council, 2003), in the UK, a government issued document
(DEFRA, 2005) provides guidelines for coping with heat stress that contain
comprehensive information on dealing with the problem of heat stress in poultry. In
addition, Mitchell et al. (1994) provide a chart on thermal comfort zones for broiler
transport. This is a document frequently referred to in scientific literature, and one that the
industry should refer transporters to when making decisions on whether to transport.
This particular case merits scrutiny due to the decisions made by the Tribunal
when reviewing the case. Through its deliberations of the evidence presented in the case
review, the Tribunal found that the applicant was responsible for causing the
transportation of the chickens in conditions of extreme heat leading to high mortality rates.
The Tribunal, however, offered to the applicant the common law defence of necessity, and
subsequently found that on the grounds of the common law defence of necessity, no
violation had been committed. This was an unusual event. ‘The common law defence of
necessity permits an acquittal on the ground of special force of circumstances without
imposing concrete limitations on what those circumstances might be’ (Colvin & Anand,
2007). The use of the common law defence of necessity is a recent development in
Canadian law having been introduced in the 1970’s (Colvin and Anand, 2007). The
recognition of necessity as a defence is still a matter of debate, and those advocating
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recognition of the defence face obstacles about the open-endedness of their claims. Those
who contend the use of necessity as a defence do so due to fears that its use without
limitations on the circumstances in which it can be raised could undermine the authority
of criminal law. In Perka v. The Queen the defence of necessity was conceptualised as
either a justification for an action/inaction or as an excuse for an action/inaction.
The court in R. v. Latimer 1997 S.C.C [217] indicated that there are three
requirements that must be present for the defence of necessity. There must be an imminent
peril or danger, the accused must have had no reasonable legal alternative to the course of
action taken, and the harm inflicted must be less than the harm sought to be avoided. A
review of the arguments put forward by the applicant in its defence of the violation
indicated that the actions that led to the high mortality could have been avoided, and that
the requirements for the common law defence of necessity were not met.
Was there imminent peril or danger?
The day on which the violation occurred was an unusually hot one. The Tribunal stated
that it did not think that the spike in temperature on the day of violation was foreseeable.
Colvin and Annad (2007) state that “necessity is more likely to excuse a spontaneous
reaction to immediate pressures than a carefully considered plan for avoiding future
harm”. Birds were found to be dead on the vehicle within a very short time upon
commencement of loading. The person responsible made a decision to continue to load
the birds and reach the slaughter plant as quickly as possible. The decision to continue
loading of the birds considering the extreme weather conditions and the distance to be
travelled indicated a lack of planning on the part of those responsible for loading. Plans
should have been in place for dealing with emergency situations that would make the need
for making a ‘spontaneous reaction’ unnecessary. The argument made by the Tribunal can
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be refuted through use of historical weather data and forecasting systems and through
knowledge of the temperature on the morning of the transport prior to the beginning of
the loading.
Was there no legal alternative?
A number of alternatives were proposed by the CFIA to which the defence was deemed
by the Tribunal to have given appropriate responses. The Tribunal stated that a number of
the alternatives were matters of due diligence that are not available as legal alternatives.
The Tribunal, however, failed to acknowledge the fact that had the matters of due
diligence, such as following the recommendations in the codes of practice, been followed,
then transportation would not have taken place and there would have been no violation. It
is unclear from the report whether the CFIA was aware of the arguments that the defence
was proposing in relation to this defence of the common law. It can be argued that the
CFIA

should

have

been

more

successful

in

its

arguments against the defence, and this is evident in the analysis of the case seen in the
appendix. In R. v. Latimer, the Court held that a legal alternative may be characterized as
reasonable even though pursuing that alternative would be “demanding, unappealing and
induce a state of unbearable sadness.” This view indicates that despite the fact that pursing
the alternatives available to the transporter would cause difficulties for the transporter they
should have been considered as viable alternatives.
Was the harm inflicted less than the harm avoided?
The Tribunal used the deliberations of Perka v. The Queen when defining the common
law defence of necessity, indicating that there must be proportionality between the harm
inflicted and the harm avoided. The Court in R. v. Latimer, however, used the “appropriate
and normal resistance” formulation of proportionality whereby two harms must be of
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comparable gravity. This formulation is deemed to be ‘in tune’ with the characterization
of necessity as an excuse (Colvin and Anand, 2007). The applicant maintained that in
continuing with the transportation of the chickens fewer birds died than would have
happened had transportation been aborted and the birds been left in the barns. There is no
way for the applicant to have stated definitively that this was the case and this statement
is found to have been unjustified.
A fourth limitation to the defence of necessity was raised in Perka v. The Queen It
states that the defence is not available where peril should clearly have been foreseen and
avoided at an earlier time.
“If the necessitous situation was clearly foreseeable to a reasonable observer, if the actor
contemplated or ought to have contemplated that his actions would likely give rise to an emergency
requiring the breaking of the law, then I doubt whether what confronted the accused was in the
relevant sense of emergency. His response was in that sense not “involuntary”.

This case raised a number of key issues that need to be addressed in order a) for the
industry to ensure that the welfare of animals is a priority, b) to ensure that the judicial
system can be successful in delivering punishment to persons that infringe the Health of
Animals Regulations. Firstly, the Tribunal in A60291, Maple Lodge Farms Ltd. v. CFIA
considered a violation under AAAMP Act to be in the nature of “strict liability” violations.
This consideration by the Tribunal appears to be misguided. A strict liability offence
allows the accused to avoid liability by proving on a balance of probabilities that he or she
took all reasonable care (Colvin and Anand, 2007). This, however, is not a defence open
to an applicant under the AAAMP Act, stipulated under section 18. The CFIA appealed the
outcome in the above case to the FCA in 2008 (Not published) based on submissions that
the Tribunal had breached the rules of natural justice, and erred, in fact and in law. The
applicant did not contest the appeal, and the Federal Court subsequently threw out the
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verdict of the Tribunal and sent the case back to the Tribunal for a second hearing. The
applicant subsequently accepted the penalty as initially specified in the Notice of
Violation. Secondly, the case highlights well the issue with the use of an absolute liability
system that prohibits the use of due diligence as a defence to a violation. Criticism over
the use of such a system was discussed in section 2.1.4. This particular case highlights the
intricacies involved in transporting poultry and regulating the transportation process. Had
matters of due diligence been observed by those involved in the transport process then
perhaps the extreme situation that occurred could have been avoided or alleviated.
However, if due diligence had been taken, and the situation had still resulted in high
mortality rates then due diligence would not have been a valid defence for the accused.
The Tribunal’s attempts to provide the applicant a common law defence of necessity
indicate that the courts perhaps see the current system as unfair or one-sided.
Consideration of the use of due diligence as a defence to a violation of Part XII of the
Health of Animals Act in order to allieviate the perceived unfairness that may be
considered inherent to the process by the industry or the courts may be warranted. How
due diligence could be incorporated into the current system is discussed in Section 2.3.5.2.
However, allowing the defence of due diligence when transporting animals could also be
considered determinental in terms of safeguarding animal welfare. Its use would open the
way for defences to violations of the regulations based on standards of care that currently
cannot be legally enforced. Considering the current difficulties apparent in the Tribunal
system when evaluating cases from an animal welfare perspective this would be a negative
step in terms of promoting animal welfare during transportation. The seriousness of a
violation that causes pain and/or suffering to an animal needs to be adequately reflected
within the regulatory framework. When dealing with live animals there should be a
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requirement for a duty of care that that is currently alluded to when the Tribunal considers
the seriousness of a violation and the total gravity value when considering a penalty under
the current AAAMP Regulations. Adjustments to financial penalties based on the total
gravity value is a method that the Tribunal could use more effectively when considering
cases.

2.3 Animal welfare issues
As mentioned in Chapter one, Section 1.5, the use of vague terms or phrases within
legislation requires consideration. The following section raises a number of issues relating
to the wording of the current regulations. A suggestion for changes to the Health of
Animals Regulations is made; however, it is acknowledged that there are factors to
consider that are not addressed. For example, there are advocates for the intentional use
of vague terms such as ‘undue’ in legislation.
2.3.1

Definition of “Undue” in the Health of Animals Regulations

Section 138(2) of the Health of Animals Regulations aims to protect compromised animals
from being transported:
138(2). Subject to subsection (3), no person shall load or cause to be loaded on any railway car,
motor vehicle, aircraft or vessel and no one shall transport or cause to be transported an animal;
(a) That by reason of infirmity, illness, injury, fatigue or any other cause cannot be transported
without undue suffering during the expected journey.

The wording of this regulation and other legislation such as the Criminal Code and
provincial animal welfare legislation is critical in terms of protecting animal welfare.
Difficulties with the term ‘undue suffering’ were recognised in the evaluation of the
administrative monetary penalties report as a reason for complication of the AMP
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procedures, slowing down the overall process (Canadian Food Inspection Agency, 2012c).
Examples of cases where the Tribunal has debated this issue will be presented to
demonstrate this point.
The meaning of the word ‘undue’ was central to many arguments raised by the
applicants in a number of cases heard before the Tribunal. The word ‘undue’ is a vague
term with an open meaning. The use of vague terms in legislation leaves it up to the courts
and administrative systems to decide on the definition of such terms. The meaning of the
word can evolve depending on the societal considerations of the time, which can be taken
into account when making decisions as to what would be considered an ‘undue’ level of
suffering when transporting farm animals. The word “undue” was defined by the FCA in
Porcherie des Cèdres Inc. (2005 [FCA] 59) to mean “unjustified” or “unwarranted,”
where the loading and transporting of a suffering animal would be considered undue. The
situation was further clarified by the FCA in Samson (2005 [FCA] 235) where the court
summarised that a “wounded animal should not be subjected to greater pain by being
transported.” Any further suffering resulting from the transport is ‘undue’. ‘Not every
infirmity, illness, injury, fatigue or any other cause constitutes suffering worthy of a
violation. The likely consequence of concluding that an animal would be caused undue
suffering would be severe, with the animal most likely having to be put down.’
In a case heard by the Tribunal in 2005 (A60170, Ferme Horegam Inc. v. CFIA)
the Tribunal stated that the likelihood of suffering during loading and transportation of an
animal with an infirmity should be anticipated. In three cases heard in 2007 (A60275, Les
Moulees de l'Estrie Inc. v. Canada (CFIA), A60270, Porcherie Ardennes Inc. v. Canada
(CFIA), and A60271, Les Animaux Real Touchette Inc. v. Canada (CFIA)) the Tribunal
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emphasised that it is not enough to determine that an injured animal more or less moves
on its own to conclude that the animal is fit for transport;
“The issue in each case is as follows: would the animal that is already injured or ill before being
transported experience further suffering by being transported, considering that it is already weak?
When the answer is affirmative, the animal should not be transported, and its transport would result
in a Notice of Violation.”

In A60352, Trans-Porcs B.M. Inc. v. Canada (CFIA) a case heard in 2009, the Tribunal
debated whether evidence of the condition of an animal at the end of a journey can indicate
that at the time of loading or transportation, the person in charge should have been able to
foresee that for reasons of infirmity, illness, injury, fatigue or any other cause, the loading
or transportation would cause suffering. These examples indicate that the judgements from
the cases heard by the FCA were perhaps not fully understood, agreed with, or
implemented within the judgements made by the Tribunal. Whiting (2000) states that
enforcement of regulations will be made difficult if the judiciary perceives that the
application of the law is senseless.
The decision in Porcherie des Cèdres Inc. (2005 [FCA] 59) concluded that it is
prohibited to transport a suffering animal, at the risk of violating 138(2) (a). The FCA in
Doyon (2009 [FCA] 152) refuted this idea, stating that 138(2) (a) does not prohibit the
transportation of a suffering animal. The appeal to the FCA followed the decision of the
Tribunal to uphold a violation for an incident where a pig transported for slaughter was
reported by a veterinarian to be in the following condition on arrival:
‘Hog S20 was tall, very pale and very emaciated and had a long, heavy coat of hair (bristles)’.
According to Dr. Dolbec, such a coat is a sign of very poor health, as the sick animal tries to
conserve body heat by growing additional hair. Hog S20 could not put any weight on its left hind
leg or hold itself up at all. More specifically, S20 presented with articular arthritis of the left
shoulder and compensatory swelling of the right carpus and tarsus’.
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In making a decision the Tribunal took into account the ruling of FCA in Samson (2005
[FCA] 235). The FCA in Doyon stated that for there to be a violation of 138(2) (a), the
prosecutor must establish the following;
1.
2.
3.
4.

that the animal could not be transported without undue suffering;
that the animal suffered unduly during the expected journey,
that the animal could not be transported without undue suffering by reason of infirmity,
illness, injury, fatigue or any other cause, and
that there was a causal link between the transportation, the undue suffering and the
animals infirmity, illness, injury or fatigue, or any other cause.

The FCA refuted the Tribunal’s decision that the applicant committed the violation by
considering that there was a lack of evidence that there was a causal link between the
transportation, the undue suffering and the animal’s infirmity. Causal is defined as “of,
relating to, or acting as something that brings about a particular result” (Oxford Reference
Online, 2012). In making this judgment, the court appears to require definitive evidence
that the act of transportation caused pain, a particular injury, or suffering. Direct
measurements of injury are possible, but pain and suffering are subjective experiences that
cannot be measured directly.
“Assessment of pain is a value judgement relying on physiological and behavioural indices to
provide indirect evidence of this mental state” (Molony and Kent, 1997).

Where there is doubt as to the condition of an animal on-farm prior to transportation, the
advice of a veterinarian should be sought prior to transporting the animal. This is a
stipulation given in the European regulations on animal transport in Annex 1, Chapter 1,
Section 3(a) (European Council, 2005). No such requirement is required by Canadian
legislation; however, it is a guideline in the Compromised Animals Policy available to the
industry (Canadian Food Inspection Agency, 2012d).
In a case where an animal becomes injured the courts need to use inference to
conclude that the injury happened during transport. If an animal is loaded healthy and
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unloaded with an injury, then the act of transport can be deemed to have caused the injury.
The FCA in Doyon (2009 [FCA] 152) found that the Tribunal had assumed that if
suffering at the time of loading is proven, then suffering as a result of transportation is
necessarily greater, and hence considered undue suffering. The Federal Court was of the
opinion that such a conclusion is neither automatic nor inevitable, and a prosecutor must
prove a causal link between the undue suffering and transportation.
“The fact that an animal is compromised and suffering does not necessarily mean that it cannot be
transported, especially if it remains ambulatory” (Doyon (2009 [FCA] 152).

This opinion of the Federal Court can be argued against from an animal welfare
perspective. If an animal is compromised and suffering at the farm prior to loading,
scientific evidence of the effects of transportation on animals clearly demonstrates that the
act of transportation will likely cause ‘undue’ suffering. Transport is a stressful process
for most animals despite their health status. An animal may remain ambulatory yet still be
in a compromised state, for example, if an animal had a condition on its head, this would
likely not affect the animal’s ability to stand, but that does not mean that the animal is not
suffering from its condition, or that transport could not result in further suffering, e.g. from
movement of the head or by contact of the head with another animal or the vehicle.
If an animal is in such a condition that the most humane action is euthanasia to
prevent further suffering, it is obviously experiencing undue suffering, however, in a less
obvious case, consideration of the behaviour and the clinical presentation of an animal
will facilitate decision making as to whether an animal is suffering unduly. If almost
certain death is being used as the outcome necessary to consider that undue suffering has
occurred, this indicates that a very high threshold is used to determine whether suffering
is undue or not. This threshold is too high to avoid unnecessary suffering during the
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transport of animals. An interpretation behind the use of the of the word “undue” in the
transport legislation is that it stipulates that an animal should not be subjected to greater
pain by being transported, and that further suffering resulting from transport would be
undue. If safeguarding animal welfare during transportation is the aim of the Part XII of
the Health of Animals Regulations, then considering the difficulties that the courts and the
Tribunals have encountered when debating the wording of the current regulations there
may be justification for changes to be made. For example, regulation 138(2) (a) could be
revised to read
a)

that by reason of infirmity, illness, injury, fatigue or any other cause cannot be transported where
without undue suffering is likely during the expected journey;

a)

that by reason of infirmity, illness, injury, fatigue or any other cause cannot be
without undue unnecessary suffering during the expected journey;

a)

that would be subjected to pain or suffering of any cause during the expected journey

Or
transported

Or

2.3.2

Issues with identification of pain and suffering by the Tribunal

It is clear from the above discussion that there are issues with interpretation of the word
‘undue’ from section 138(2) of the Health of Animals Regulations. The following
discussion emphasises cases where identification of pain and suffering has proved
contentious for the Tribunal. Examples of two cases are given in which the severity of the
condition of the animals was not adequately assessed by the Tribunal.
In A60311, Denfield Livestock Sales Ltd. v. CFIA, A60312, Neil. T. Woodrow. v.
CFIA, A60313, John Drynan. v. CFIA (Denfield, Woodrow & Drynan) (see Appendix
One) the issue for review was whether a Holstein cow was loaded and transported contrary
to section 138(2)(a) of the Health of Animals Regulations. The Tribunal determined that
the applicants did not commit the violation, with the reasoning being that the evidence
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presented by the veterinary inspector that the cow appeared to be in pain was not
considered to be sufficient evidence that the animal could not have been transported
without undue suffering during the expected journey. This cull dairy cow was in poor
body condition, with a pre-existing respiratory condition that would have affected its
ability to cope with transportation. The opinion of the veterinarian that the cow appeared
to be in pain was deemed by the Tribunal to have been a subjective opinion.
A similar decision was made by the Tribunal in A60199, Leo Parent v. CFIA and
A60200, Ferme Lancjeu Inc. v. CFIA (Parent & Lancjeu case) (see Appendix Two) where
a cow suffering from emaciation, and with a ten inch lesion on its jaw (probably Lumpy
Jaw/Actinomycosis) was transported for slaughter. The cow was unloaded at the slaughter
plant without issue, but at some point after unloading it was moved to a trailer with other
cows, with no separation or watering facilities provided. The cow was examined by a
veterinarian 19 h after unloading. In humans, a similar type of lesion is reported as painful
(Smego and Foglia, 1998). The CFIA submitted to the Tribunal that the state of extreme
emaciation of the cow, in conjunction with the severe lesion on its jaw rendered it unfit
for transportation. The provisions of the CFIA’s Compromised Animals Policy (Canadian
Food Inspection Agency, 2012d) provided clear evidence that this cow should not have
been transported and that on-farm euthanasia should have been the preferred option. This
was also determined through a review of the literature pertaining to the condition of
Lumpy Jaw and the state of emaciation. The Tribunal, however, determined that the
applicants did not commit the violation, with the reasoning being that there was
insufficient evidence to conclude that the cow was suffering unduly either before or during
the expected journey. The Tribunal was of the view "that a state of emaciation or other
infirmity unless accompanied by some manifestation of undue distress or suffering in the
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animal" "is not in itself sufficient to lead to a conclusion that an animal suffered unduly".
In this case, the manifestation of suffering was observed 19 h after unloading. The
Tribunal considered that there was no evidence of suffering at the time of unloading, and
that in the period between unloading and ante-mortem inspection "intervening factors
could very well have played a role in causing the animal to suffer unduly."
In both cases, the Tribunal overlooked the inherent difficulties in dealing with the
recognition of pain in animals. Evidence and testimonies given by veterinary inspectors,
persons trained in the diagnosis of pain in animals, were ignored (see section 2.2.2.3).
Both the recognition and the quantification of pain in animals are difficult tasks
(Hellebrekers, 2000). Signs of pain and distress vary from species to species, and
determining whether an animal is in a state of discomfort, pain, or distress is difficult
(Kitchen et al., 1987). Molony and Kent (1997) define animal pain as:
“An aversive sensory and emotional experience representing an awareness by the animal of
damage or threat to the integrity of its tissues; it changes the animal’s physiology and behaviour to
reduce or avoid damage, to reduce the likelihood of recurrence and to promote recovery.”

When making decisions on whether animals experience pain, Bateson (1991) stressed that
if it is rational to project into other humans it is no less rational to extend the generalization
to other species. Bateson (1991) recommends a top down approach for investigating an
animal’s capacity for experiencing pain: does it have anatomical, physiological and
biochemical mechanisms similar to those that are correlated with pain experiences in
humans? Many species of animals possess: nociceptors located in functionally useful
positions on or in the body; brain structures analogous to the human cerebral cortex;
nervous pathways connecting nociceptive receptors to higher brain structures; receptors
for opioid substances in the central nervous system, and display modified responses to
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noxious stimuli upon administration of analgesics and avoidance of noxious stimuli
(Bateson, 1991).
An assumption recommended by Spinelli and Markowitz (1987) is that if an
animal demonstrates clinical signs consistent with pain or discomfort, then that pain or
discomfort is not being tolerated by the animal. To give an animal the benefit of the doubt,
Molony and Kent (1997) suggested that judgements on pain in animals should
overestimate rather than underestimate the intensity of the pain.
Suffering has been defined as a degree of pain (Turk, 2009, Kahn and Steeves,
1986), however, Dawkins (1990) defined suffering as covering a wide range of different
emotional states, such as fear, boredom, exhaustion, pain, grief, thirst, and hunger that are
experienced as being unpleasant. Each of these states has in common an unpleasantness
that a human would endeavour to avoid using specific behavioural mechanisms (Dawkins,
2008). Suffering in animals can be recognised and defined as an emotional state
characterised by being caused by negative re-enforcers that an animal will actively work
to avoid. Kahn and Steeves (1986) recognised the perceived impact on physical and
emotional functioning and coping resources as a crucial part of suffering. The recognition
of emotional states as causes of suffering has not been recognised by all members of the
veterinary profession.

In a survey, some veterinarians only considered suffering

associated with high levels of pain. Not all veterinarians considered suffering an issue in
situations where pain is not present (Morgan, 2009). It can be difficult even for
experienced individuals to discriminate between tolerable and intolerable degrees of pain
and discomfort, in order to come to a conclusion as to whether suffering brought about by
pain is ‘undue’. Morgan (2009) emphasised the difficulties involved in making decisions
on pain and suffering in animals; even the experts do not always agree. Ultimately,
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opinions of pain and suffering in animals will always be subjective, and this needs to be
recognised by the Tribunal when dealing with such matters.
The following scenario is given as an example of how pain and suffering can affect
an animal subjected to transport. There may be circumstances in which an injured animal
may only experience pain upon movement. Such an animal may be able to tolerate pain
while standing, or moving gently, for example, while loading. However, this should not
be taken as an excuse to allow animals to be transported in situations that may be
detrimental to their welfare. During a journey, it is likely that the animal will have to move
more frequently to maintain posture and balance, and transport would put the animal at
risk of knocks by other animals or during loading/unloading. This would cause the animal
further pain which should be considered “unjustified” or “unwarranted,” and it is possible
that this pain may be intolerable to the animal. Making the decision not to transport an
animal may reduce the potential for suffering for that particular animal, in contrast to an
animal with the same condition that is transported. The animal itself may not be
consciously aware that its suitability for transportation was being debated; therefore, the
perceived reduction in pain brought about by the decision not to transport will have no
impact on the pain from which the animal is suffering; however, the prevention of further
pain will benefit the welfare of the animal. If an animal on the farm has a condition that
can be considered painful, then it can be reasonably assumed that to subject the animal to
transport would cause further pain, and therefore, potentially cause suffering to the animal.
2.3.3

The use of evidence and inference by the Tribunal

The above section has emphasised failings in the wording of the regulations in place for
the protection of animals from ‘undue’ suffering, and failings in the Tribunal to understand
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the subjective nature involved in making decisions as to whether an animal is suffering.
The following section discusses the role of the CFIA inspectors at a Tribunal Review, and
highlights a number of cases in which deficiencies in the CFIA investigation processes
have resulted in the overturning of violations.
The role of the CFIA inspectors and veterinarians is vital when attempting to hold
a person/business accountable for a violation of the Health of Animals Regulations. The
CFIA have the responsibility under the Health of Animals Regulations and the Meat
Inspection Regulations to monitor transportation, humane handling, and humane stunning
and slaughter. The veterinarian in charge at a registered establishment is responsible for
the collection and maintenance of evidence in regards to any incidents (Canadian Food
Inspection Agency, 2009). The CFIA manual of procedures (Canadian Food Inspection
Agency, 2010b) recommends the use of the ‘5 Ws and the H’ when investigating reports
of non-compliance. This involves recording the following information; Who is involved?
What happened? When did it happen? Where did it happen? Why did it happen? And How
did it happen? The thoroughness of the information that is gathered and the quality of the
documentation is reflected in the success or failure of Tribunal reviews. A recent
evaluation of AMPs carried out by the CFIA indicated that some inspectors did not issue
AMPs or sufficiently collect and organize data and evidence in support of AMPs
(Canadian Food Inspection Agency, 2012c). When conducting inspections, veterinarians
or inspectors should perform physical inspections of the animals, carry out post mortems
where needed, interview individuals involved, photograph animals or equipment, take and
maintain personal notes and complete all inspection records.
A60287, Hogemann Transport Ltd. v. CFIA highlights well the issues that can arise
due to the incorrect/incomplete collection of evidence on the part of the CFIA. A violation
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was deemed to have been committed following transport of a load of pigs to a slaughter
facility where upon arrival, five pigs were dead; however, identification of vehicle
ownership and the person responsible for the transportation was a matter for debate at the
Tribunal. It appeared from the evidence presented by the veterinarian for the CFIA that
she was unclear as to the ownership of the vehicle. The Tribunal deemed that the applicant
did not commit a violation as the driver of the vehicle was not in the employment of the
applicant named in the Notice of Violation at the time in question. Had the veterinarian
succeeded in identifying the person responsible for the transportation, the Notice of
Violation could have been issued to the appropriate party.
In Denfield, Woodrow & Drynan, the veterinarian used descriptive terms (“under
condition”, “low on condition”) in his report when describing the condition of the cow.
Had numerical body condition scores based on defined criteria (Wildman et al., 1982)
been used this would have removed any doubt as to the condition of the animal. This needs
to be considered when providing guidelines to veterinarians and inspectors on how to
collect evidence. The European Food Safety Authority (EFSA) in a recent review of the
welfare of animals during transport (European Food Safety Authority, 2011) has identified
observational and clinical indicators of welfare for a number of species based on scientific
evidence. For example, observations of panting, drooling, and sweating would be
observational measures of heat stress, with body temperature a clinical measurement.
Observational indicators are practical for use when assessing welfare post transport at the
slaughter plant and could be used as guidelines by inspectors and veterinarians. There is,
however, still an element of subjectivity to these assessments. Use of animal-based
indicators with a scoring system, e.g. gait scoring in cattle, can produce consistent results
when used in practice by trained observers (Channon et al., 2009).
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In A60307, Brian’s poultry services Ltd. V. Canada (CFIA) (Brians Poultry case),
(Appendix Three) a case where the violation was deemed to be overstocking of a vehicle
transporting broiler chickens in conditions of high temperature and humidity, the inspector
failed to record the size of the crates in which the birds were transported. This information
was necessary in order to calculate the stocking density in which the birds had been
transported. This case also saw the CFIA use inappropriate terms such as suffocation and
asphyxiation in the evidence presented. The use of such terms in a case of overcrowding
is inappropriate because they imply that the birds would have died even if the temperature
was lower because they were so tightly packed that their breathing was obstructed and/or
they were deprived of air.
In comparison, the success of cases in which the violations were upheld can be
attributed to the quality of evidence presented by the CFIA. For example, in A60203,
L'Oiselier de St-Bernard Inc. v. Canada (CFIA) photographic evidence was submitted to
the Tribunal that supported the CFIA’s opinion that the pig was suffering unduly from its
condition (i.e. very large hernia that had painful sores from dragging on the ground) and
that the condition pre-existed transport. Inaccuracies in evidence submitted by either party
can also affect the decisions of the Tribunal, by casting doubt on the arguments of the
respective party. An example is seen in A60181, Michaud v. Canada (CFIA) where
inconsistencies in the applicant’s evidence led the Tribunal to find in favour of the CFIA.
The Tribunal in A60368, Transport Robert Laplante et Fils Inc. v. CFIA referred
to a number of prior cases that discussed the differences between speculation/conjecture
and legal inference. For example, in Osmond v. Newfoundland (Workers' Compensation
Commission), 2001 NFCA 21 the court stated:
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“Drawing an inference amounts to a process of reasoning by which a factual conclusion is deduced
as a logical consequence from other facts established by the evidence. Speculation on the other
hand is merely a guess or conjecture; there is a gap in the reasoning process that is necessary, as a
matter of logic, to get from one fact to the conclusion sought to be established. Speculation, unlike
an inference, requires a leap of faith.”

Inference was deemed to be founded on fact or evidence whereas with conjecture or
speculation the situation could be plausible but is not proven. Inference is defined as “a
conclusion reached on the basis of evidence based on reasoning” (Oxford Dictionaries
Online, 2010b). Conjecture is defined as “an opinion or conclusion formed on the basis of
incomplete information” (Oxford Dictionaries Online, 2010a). Opinions regarding
suffering are ultimately always based on conjecture as it is impossible to know with
certainty that an animal is suffering. When reviewing the circumstances of an alleged
violation, the Minister must establish, on a balance of probabilities, that the person named
in the Notice of Violation committed the violation identified in the notice. This places the
burden upon the CFIA to issue Notices of Violation with care and precision. In situations
where there is a paucity of evidence, the Tribunal must decide whether any conclusions
they make from the evidence available are founded on fact or speculation. In A60342, F.
Menard, RT #1458. v.Canada (CFIA) and four related cases heard in 2009 against a
slaughter plant, five pigs in separate incidents sustained fractures of the hind legs with
fragmented bones resulting in haemorrhages. No evidence was provided to explain where
during the handling and transportation the injuries were most likely to have occurred. Leg
weakness in pigs is a recognised problem in the industry with high incidences of
osteochrondrosis reported, which can be affected by genetics, housing, exercise, and diet
(Nakano, 1987). This condition can make pigs susceptible to injury such as bone fractures
during transportation. The veterinarian explained that it would have taken a certain
amount of force, such as a fall in the truck or off the side of the unloading ramp, to produce
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such fractures. The veterinarian expressed the opinion that, in all the cases, the afflicted
animals should have been stunned on the truck and should not have been unloaded.
Without a witness to the events, it was a matter of inference on the part of the Tribunal to
decide at what point the animals became injured. In its deliberations, the Tribunal
considered that the manoeuvring required to make the animals move down the ramp to the
pen would have caused undue suffering, and that the attempts of an injured animal to try
to follow the group and hide its weakness does not render an animal ambulatory within
the meaning of the legislation. Through the use of inference, the slaughter plant was found
to have caused the unloading of these pigs in a way likely to cause injury or undue
suffering.
In a subsequent decision however, A60368, Transport Robert Laplante et Fils Inc.
v. CFIA heard in 2010 in a case that took place in the same slaughter plant under the same
type of circumstances, the Tribunal deemed there to have been no violation. This violation
was issued to the transporter as opposed to the slaughter plant as in the cases above. Here
the Tribunal debated whether it would be speculation or legal inference to make a decision
as to what happened considering the lack of evidence as to when precisely the pig became
injured. The decision of the Tribunal was complicated by the fact that the pig in question
was placed in a holding pen inside the slaughter plant. This detail made it difficult for the
Tribunal to infer based on the evidence presented that the pig was injured at the time of
unloading, at which time it would have been under the care and responsibility of the
transporter. This ultimately led to the Tribunal overturning the violation. The veterinarian
in the case had been of the opinion based on the post mortem results that the injuries
inflicted upon the pig were likely to have occurred around the time of unloading. Evidence
was submitted by the CFIA (photographs of the trailer) that was not referred to in the case
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summary. It is unknown whether this evidence could have proved useful in considering
the likelihood that the pig was injured during the unloading process. If this evidence had
shown a trailer of inadequate design or construction then this may have given more weight
to the argument of the CFIA that the pig was injured during unloading. The Tribunal
however, chose not to use this evidence to infer that the pig was injured while in the care
of the transporter.
From examination of the cases before the Tribunal in which the violation was
overturned it is recognised that one of the main reasons for this to happen was due to
issues relating to the collection of evidence at the time of the incident. This is an issue for
concern that may relate to circumstances such as a shortage of persons available to
document fully the evidence. This may be due to overstretching of CFIA resources and
limitations in funding. An article published in the Ottawa Citizen in September 2010 stated
that the CFIA was unsure how many inspectors are in place to ensure the welfare of
animals during transportation (Schmidt, 2010). This was due to inspectors working within
many programs in animal health, making identification of exact numbers dedicated to
ensuring compliance of the Part XII of the Health of Animals Regulations difficult. The
control and regulation of the applicable legislation should be a vital aspect of the work of
the CFIA and there is insufficient information to know whether the application of more
resources by the CFIA would improve the enforcement of regulations to protect the
welfare of animals. However, it is clear that more attention to detail is required by
inspectors and veterinarians and this might require additional resources.
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2.3.4

Use of expert witnesses

The use of witnesses and the interpretation of the evidence provided was an issue in a
number of decisions by the Tribunal. Examples of such cases are discussed in the
following section.
Legal proceedings can involve two types of witnesses, factual and expert. A factual
witness testifies to firsthand knowledge of relevant events, whereas an expert witness
testifies to matters that are determined by the court to be beyond the knowledge and
experience of the average lay person (Rich, 2006). The acceptance of any one person as
an expert witness is at the discretion of the judge in the case in question, and this may vary
(Green, 1979). As a general rule factual witnesses may not offer opinions and inferences,
except when they are rationally based upon the witness’ immediate perception, and will
aid in the understanding of the testimony. An expert witness brings their own clinical
knowledge and experience to the formulation of their opinion (Rich, 2006). The opinion
of an expert witness may be required in legal proceedings if the subject matter of the
inquiry is such that ordinary people are unlikely to form a correct judgment about it if
unassisted by persons with special knowledge (Canadian Veterinary Medical Association,
1977). An expert witness such as a veterinarian can provide testimony that in their
professional opinion, an animal was suffering, and this is often recognized by the courts
as sufficient evidence that the animal was suffering (Canadian Veterinary Medical
Association, 1977). This type of evidence could be regarded as subjective in that it is based
on, or influenced by personal opinion (The Concise Oxford English Dictionary, 2008).
In A60202, Fournier v. Canada (CFIA) the applicant challenged the
appropriateness of the veterinarian offering an opinion on whether the suffering of an
animal could be considered undue. The Tribunal stated that it had no reluctance in
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declaring the veterinarian qualified to give evidence on aspects of suffering by animals.
The evidence given in the case was deemed to uphold the violation. In contrast to this,
two examples can be put forward which indicate the Tribunal’s inability to consider the
subjective nature of veterinary testimonies. In Denfield, Woodrow & Drynan the clinical
examination of the cow at the market by a veterinary inspector provided the following
information on the health of the cow: it had a low body condition score, was able to
respond to his presence by standing up from a lying position, was able to turn, was not
lame, did not have a fever, did not have a "greatly elevated respiration rate" and did not
have any injuries likely to have caused pain. However, the inspector had observed that
"the cow had sunken eyes, a sign of dehydration, and that it had a somewhat arched back
and tucked-up abdomen." He concluded from this and from "the poor look about her head
that the cow appeared painful." Under the Livestock Community Sales Act, R.R.O. 1990,
Regulation 729, (Service Ontario, 1990) the inspector provided written reasons to the
consignor of the livestock and to the operator for marking the animal as slaughter only.
The reasons given for marking the cow was that it was "emaciated, painful and
dehydrated." The Tribunal interpreted the evidence from the veterinary inspector as
indicating that the cow did not have any visible signs of infirmity, illness, injury or fatigue.
However, the veterinary inspector's recorded reasons for marking the cow for slaughter
only, are common signs of infirmity and/or illness. The opinion of the Tribunal on the
health of the cow was not consistent with the opinion of the veterinary inspector. The
opinion of the veterinary inspector was subsequently confirmed by the death of the cow
and by the post-mortem findings. Additionally in this same case, the Tribunal considered
evidence from the veterinary pathologists, that found that the cow “in its condition
weakened by severe pneumonia, likely collapsed from stress due to external factors,” and
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that “pneumonia was the primary contributor to the death, likely triggered by stress” as
informative because it was based on post mortem examination, but considered that it
neither added to nor contradicted the evidence of the condition of the subject animal prior
to its being loaded and transported. This suggests that the CFIA did not make the Tribunal
aware of the disease process, the methodology used when making a veterinary diagnosis,
and the difficulty in providing a specific diagnosis by clinical examination alone.
However, the clinical examination was sufficient to show that the animal was not healthy
and its welfare state was poor. The Tribunal also did not appear to have placed sufficient
weight on the opinion given by the veterinary pathologists that the clinical condition of
the cow had been compromised by external stressful factors (i.e. transportation). The
expertise of the two veterinary pathologists was acknowledged in the proceedings of this
Tribunal; however, the same acknowledgement was not recorded for the veterinary
inspector. In this case it appears that the testimonies of the lay persons (with livestock
experience) were given the same credence as that of an expert veterinary witness (with
professional qualifications, training and experience).
In the Parent & Lancjeu case the veterinarian concluded that "the condition of the
animal's jaw was painful and would have contributed to the unwillingness of the animal
to eat and therefore its emaciated state.” This veterinary evidence was not given sufficient
consideration by the Tribunal. The Tribunal however, did give great emphasis to the
credentials of the farmer in this case describing him as an “experienced farmer” who used
preventative medicines and other measures to maintain the health of his animals, yet this
farmer allowed one of his animals to become emaciated and endure a lesion that had grown
to 25 cm in size on its jaw. The necessity of using a subjective judgement to form a
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professional opinion on the suffering experienced by the cows was not recognized by the
Tribunal in these cases.
The judgement of Justice Kastner in R. v. Maple Lodge Farms, (2013 ONCJ, 535)
regarding the evidence given by expert witnesses provided a stark contrast to that seen in
the cases above. Considerable thought was given to the evidence provided by the various
expert witnesses and the weight to be given to opinion evidence from each of the expert
witnesses. Lay opinion evidence was permitted based on experience. The differences in
the decisions between the Tribunal and the Ontario Court are possibly due to the stringent
guidelines that accompany a criminal versus a regulatory offense

2.3.5

Guidelines in place to assist in decision making on fitness of animals for

transportation
Section 138(4) of the Health of Animals Regulations aims to protect animals that become
compromised during the transport process;
138(4) No railway company or motor carrier shall continue to transport an animal that is injured
or becomes ill or otherwise unfit for transport during a journey beyond the nearest suitable place
at which it can receive proper care and attention.

Persons dealing with the loading and transportation of animals are tasked with the
responsibility of ensuring that the animals are suitable for the expected journey.
Guidelines have been developed to assist with this decision making process. The
following discussion highlights the positive and negative aspects of those guidelines and
incorporates suggestions that may improve the current system.
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2.3.5.1

Compromised Animals Policy

The CFIA Transportation of Animals Program, Compromised Animals Policy (Canadian
Food Inspection Agency, 2013) defines a compromised animal as follows:
“A compromised animal is an animal with reduced capacity to withstand transportation but where
transportation with special provisions will not lead to undue suffering. Compromised animals may be locally
transported with special provisions to receive care, be euthanized or humanely slaughtered”.

The policy goes further, defining an ‘unfit’ animal:
“An unfit animal is an animal with reduced capacity to withstand transportation and where there is
a high risk that transportation will lead to undue suffering. Unfit animals if transported would endure
unjustified and unreasonable suffering. Unfit animals may only be transported for veterinary treatment or
diagnosis”.

The Compromised Animals Policy outlines conditions that would render an animal unfit
for transportation. Other guidelines in place include the ‘Caring for Compromised
Animals Policy’ from the Ontario Farm Animal Council (Ontario Farm Animal Council,
2010).
In A60084, David Mytz v. CFIA (Mytz case) (see Appendix Four) a cow was
transported on a journey that was due to last about 12 h. The cow died about 9.5 h into the
journey and sustained traumatic injuries before death. A post-mortem examination
indicated that the cow had very severe extensive chronic mastitis involving all four
quarters. The description of the cow indicated that it was of a low body condition that
could have been attributed to its chronic disease state. In its review of the facts of the case
the Tribunal was of the opinion that “The applicant could not have known the cow was
injured, became ill or otherwise unfit for transport until he discovered the cow was dead.”
The description of the condition of the cow indicates that the cow was not suitable for
transport and should have been euthanized on the farm. There was no evidence given in
this case to indicate whether the farmer had informed the person transporting the cow of
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its condition. There should be a requirement for the farmer to document any clinical
conditions of which the farmer is aware, and the treatment that an animal has been given.
The transporter should have been made aware of the condition of the animal prior to
loading. In this case, the information given on the posture and behaviour of the cow was
sufficient to indicate that the driver should have known that the cow was unwell and was
unfit for transport. Mastitis is recognised as a painful condition in dairy cows (Eshraghi et
al., 1999, Fitzpatrick et al., 1998). The cow in this case, "with a body condition score
indicating emaciation or weakness" and with a "condition associated with pain" that would
almost certainly be "aggravated by transport" would endure additional suffering during
the transportation process and should not have been transported, except for veterinary
treatment or diagnosis. The suffering caused to this cow through the act of loading and
transportation was ‘undue’. However, the Tribunal failed to reach this conclusion and
dismissed the Notice of Violation.
The guidelines in place in the Compromised Animals Policy (Canadian Food
Inspection Agency, 2012d), although useful, do not provide guidance for all potential
situations. This leads to the need for inference on the part of the CFIA when making its
arguments on issuance of Notices of Violations and on the part of the Tribunal when
considering the outcome of cases for review. From the above case, the importance of the
knowledge, training and opinions of the persons responsible for the care of animals is
highlighted, and this is emphasised again in the next example.
In A60321, 9048-7539 Quebec Inc. v. Canada (CFIA) the transporter was of the
view that if a pig is able to get into a vehicle by itself, and has no open sores, then it is fit
for transport. The Tribunal rightly contested this viewpoint, upholding the Notice of
Violation, stating that “the fact that an animal can walk does not necessarily make the
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animal fit for transport if there are other conditions present that require on-farm
euthanasia.” The animal in question was underweight, anaemic and had abscesses on its
limbs and tail. The Compromised Animals Policy outlines conditions that will be
considered to compromise an animal, and recognises that the act of transport will
aggravate conditions associated with pain. Had this wording been in place when a number
of the cases discussed took place then the CFIA would likely have been far more
successful in upholding Notices of Violations.

2.3.5.2

Codes of practice

The National Farm Animal Care Council has developed codes that are national guidelines
for the care and handling of the different species of farm animals. “They aim to promote
sound management and welfare practices through recommendations and requirements for
housing, management, transportation, processing and other animal husbandry practices”
(National Farm Animal Care Council., 2011b) The Federal Government provides
financial support for the code of practice development through Agriculture and Agri-Food
Canada (National Farm Animal Care Council., 2011c). Although it is not a legal
requirement to follow the guidelines within the codes, some Canadian provinces reference
the codes within their provincial animal welfare legislation (National Farm Animal Care
Council., 2011a).
The information provided in the codes of practice in Canada provides guidelines
and provisions for the care and handling of farm animals that surpasses that given in the
Health of Animals Regulations. The codes of practice provide more specific guidance, for
example, the Health of Animals Regulations provide no information or standards on
acceptable stocking densities for transporting animals, whereas the codes of practice
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provide this information. However, there is no legal stipulation for the industry to be
familiar with the codes of practice. Adherence to the codes of practice is considered a
matter of due diligence, but, outside the province of Manitoba who reference noncompliance with the codes as admissible evidence of commission of an offence (Manitoba
(Canada) Animal Care Regulation 126/98, clauses 2, 4(2), (Legislative assembly of
Manitoba, 1996) a person accused of an infringement of the regulations cannot be found
guilty based on whether or not they adhered to the recommendations in the codes. In the
United Kingdom, welfare codes created under the Animal Welfare Act 2006 (Crown
Copyright, 2006) require livestock farmers and employers to ensure that those attending
to their livestock are familiar with and have access to the relevant codes. In the UK the
codes can be used to back up legislative requirements, and where a person is charged with
a welfare offence, failure to comply with the provisions of the welfare code can be relied
on to establish guilt. In examining cases heard before the Tribunal it has been seen that
the recommendations within the codes are not always given sufficient credence when
coming to decisions regarding the outcomes of cases.
It is suggested that regulations should be amended to adopt a system such as that
in the UK whereby the industry would need to familiarise itself with the conditions in the
codes of practice. The current AAAMP Act could be amended to incorporate a requirement
for following the codes of practice; with a due diligence defence allowed where such codes
were followed. This however, would raise legal issues within the Tribunal system.
Following the provisions contained within codes of practice is considered an act of due
diligence, which is not a defence allowed under the absolute liability system imposed
under the AAAMP Act. In order to allow due diligence as a defence of a violation there
would need to be a number of changes to the regulations including the removal of absolute
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liability in the AAAMP Act. The benefits of such a change would require substantial
consideration in terms of the legal implications of such a move. There is considerable
debate between which offences should be classified as strict or absolute liability and the
pros and cons of each system, a subject not addressed within this work
The Tribunal acknowledges that the transportation code of practice for the care
and handling of farm animals (Canadian Agri-Food Research Council, 2001) is a
document that “is frequently relied upon by the respondent in establishing that a violation
was committed” (A60179, Reseau Encans Quebec Inc. v. Canada (CFIA)). In A60172,
Les Fermes G. Godbout et Fils Inc. v. CFIA in which a violation of provision 138(2) (a)
was upheld, the applicant argued that when complying with these codes, there should not
be a violation of the regulations. In A60126, F. Menard Inc. v. Canada (CFIA) (2004) the
Tribunal stated that the codes are not determinative of whether a violation has been
committed;
“There could very well be circumstances under which recommended limits are met but a violation
is committed, or in the alternative, where the recommendations are not met and there is no
violation.”

The Tribunal, however, failed to take this into account in Brians Poultry case heard in
2008 in which 1,043 birds died, out of a total of 10,092 birds loaded onto two vehicles. In
this case, the recommended codes of practice for the care and handling of poultry from
hatchery to processing plant (Canadian Agri-Food Research Council, 2003) were used in
the determination of whether the vehicles had been loaded at too high a stocking density.
In this case, it appeared that the Tribunal required evidence that injury or undue suffering
was caused as a result of over stocking a vehicle. There is no guidance given within the
legislation on the stocking densities in which animals should be transported. However,
Section 140 of the Health of Animals Regulations states that animals should not be
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crowded to such an extent as to be likely to be caused undue suffering. This factor was
not taken into account by the Tribunal.
140(1) No person shall load or cause to be loaded any animal in any railway car, motor vehicle,
aircraft, vessel, crate or container if, by so loading, that railway car, motor vehicle, aircraft, vessel,
crate or container is crowded to such an extent as to be likely to cause injury or undue suffering to
any animal therein.

The Tribunal concluded that because there was reasonable adherence to the guidelines, no
violation had been committed. It failed to acknowledge the difference between a
recommended stocking density and a recommended maximum stocking density. The
Tribunal also failed to take into account a number of factors that affected the applicability
of the recommendations in this particular case, i.e. the environmental conditions and the
journey duration. Heat stress is a major contributor to death and overall transit stress of
broiler chickens transported to slaughter. Both stocking density and ventilation are
important factors that need to be considered alongside the ambient heat and humidity
levels when transporting poultry. Weeks et al. (1997) state that a decision should be made
in hot and humid weather to reduce the number of birds per crate. A lower stocking density
in warm, compared with cold conditions is beneficial in a number of ways. Firstly, there
are fewer birds per unit area and therefore, there is less metabolic heat generated within
the load. Secondly, it allows more air to circulate between the birds resulting in convective
cooling and the more effective removal of heat and water from the birds. Thirdly, it might
provide the possibility for the birds to use behavioural thermal regulation, e.g. wing
stretching, to increase their effective surface area and thereby lose more heat. Adjustment
of stocking density to regulate heat production is a standard mechanism used for the
management of thermal comfort in vehicles transporting poultry (Weeks et al., 1997).
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The codes of practice indicate that their guidelines are for summer or winter
months. This case took place in October; therefore, the applicant deemed the summer
guidelines irrelevant, despite the climatic conditions. This situation could be rectified
through a change to the codes that indicates recommended stocking densities for particular
temperature ranges as opposed to guidelines based on calendar months. The information
provided in such documents is useful; however, it needs to be adapted to the situation.
This case highlights failings in relation to the protection of animal welfare by the CFIA in
their collection of evidence, in the codes of practices, and by the Tribunal in their use of
the codes as reference material. The Tribunal appeared to have been aware of the necessity
to adapt the guidelines in the codes of practice to the situation in A60126, F. Menard Inc.
v. Canada (CFIA), and in A60288, Wendzina. v. Canada (CFIA) where weather
considerations were deemed to be part of the decision process for calculating stocking
density when transporting cattle, and chose to ignore this in the case involving Brian’s
Poultry Services (A60307, Brian’s poultry services Ltd. v. Canada (CFIA)).
Further examples of cases in which application of the guidelines within the codes
of practice should have changed the outcome of the Tribunal’s decision are seen in
Denfield, Woodrow & Drynan, the Parent & Lancjeu case, and the Mytz case. Guidelines
in the codes of practice for dairy cattle (National Farm Animal Care Council, 2009)
provide specific advice for dealing with compromised animals on farm, namely
“Cattle that are sick injured, in pain or suffering must be provided prompt medical care or be
euthanized. Cattle with untreatable conditions, not responding to treatment, or not fit for transport
must be promptly euthanized.”

The code requires producers to (a) take corrective action for cows at a body condition
score of 2 or lower, (b) provide prompt medical care or euthanize cattle that are sick,
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injured, in pain or suffering, (c) promptly euthanize cattle with untreatable conditions,
those not responding to treatment, or not fit for transport and (d) assess the fitness of every
animal before it is transported. These guidelines indicate that in each of the above cases,
the cows in question should not have been transported from the farms, and were candidates
suited to on farm euthanasia.
The preceding sections indicate the potential for industry codes of practice and
guidance documents to be used as a method of enforcement of animal welfare standards.
It is conceivable that should such standards be in place and become legally enforceable it
would act as a method of industry self-regulation. Areas of transport such as stocking
density and ventilation would require set standards that must be upheld in order to
demonstrate due diligence. Potential violations of such standards could be addressed under
the applicable section of the Health of Animals Regulations. Such a stringent approach to
regulation and enforcement of standards and practices during transportation would benefit
the industry as rules would be clearer to interpret and violations could be dealt with in a
more standardised manner than the current system allows.
2.3.6

Management of animal welfare before and during transportation

Consideration of the animal management practices described in the evidence presented in
the case decisions resulted in the identification of a number of welfare issues. These issues
can be divided into issues relating to the management of animals before transport and
during the transport process.
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2.3.6.1

Management of animal welfare before transport

The care and management of animals while on the farm prior to transportation is an area
of concern highlighted from analysis of a number of cases. Issues raised included
inadequate housing conditions and inadequate training of persons responsible for animal
care at the farm and during transport. Some of the issues raised relate back to the earlier
section dealing with the difficulties in the recognition of pain and suffering in animals.
Housing conditions can influence the ability of animals to cope with
transportation. For example, in poultry, extra activity during the catching process will
increase heat production in the birds (Teeter and Belay, 1996). Stress due to catching may
also increase body temperature (Craig and Adams, 1984, Jones, 1987). This extra heat
production is an important factor for consideration when catching and loading birds for
transport. Access to drinking water is removed from poultry prior to catching. If birds
become sufficiently dehydrated, this may contribute to susceptibility to heat stress. The
environmental conditions can have a significant influence on the heat production in birds
whilst in barns awaiting loading. This was an issue in A60291, Maple Lodge Farms Ltd.
v. CFIA where the type of ventilation system that was in use in the barns was not
appropriate to cope with the range of weather conditions (28oC, Humidex 36+)
experienced in the area. Birds were found dead on the vehicle just 15 min after loading
began. This indicates that the birds were suffering from heat stress at the time of loading.
The ‘Ross’ manual titled ‘Environmental Management in the Broiler House, 2010’ (Ross,
2010) states that “Where temperatures consistently rise into or above the 24-30°C range,
tunnel ventilation is usually recommended.” Tunnel ventilation provides high–volume,
rapid house air exchange and a high velocity “wind-chill” airflow, which gives a
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somewhat lower effective temperature experienced by the birds. This type of system will
have been more appropriate than the system in place on farm in this case.
As mentioned in chapter one the welfare of farm animals during transport and
slaughter is regulated at a federal level through the Health of Animals Act and Regulations
and the Meat Inspection Act and Regulations. However, it is important to highlight the
fact that at the federal level there are no specific regulations relating to the welfare of
animals while on the farm. This means that regulation of animals on the farm at all points
prior to loading for transport, must come from the Criminal Code or provincial animal
welfare statutes. The codes of practice for the care and handling of farm species provide
the most relevant information regarding requirements for housing, management and
husbandry practices, however, as indicated in section 2.3.5.2, this document provides
recommendations for best practice, it is not legally enforceable unless referenced
specifically by a provincial statute. Ultimately there is a lack of direct regulation of
farming practices. This is a problem that could be addressed as indicated in section 2.3.5.2,
where the system in place in the UK was given as an example of how codes of practice
could be utilized as a regulation tool.

2.3.6.2

Management of animal welfare during transport

Analysis of a number of cases heard before the Tribunal identified issues relating to
inadequate handling of animals or use of poor practices during the transportation process.
In the codes of practice for the care and handling of dairy cattle (National Farm Animal
Care Council, 1990) section 6.1.7, it states:
“Ignorance is not an excuse for inhumane handling of livestock and employers are responsible for
training employees in humane handling, use of equipment and care of livestock”.
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The CFIA states that “Every person responsible for transporting animals in Canada must
ensure that the entire transportation process including loading, transit, and
unloading - does not cause injury or undue suffering to the animals” (Canadian Food
Inspection Agency, 2008). The CFIA deems it the responsibility of both the transporter
and any person having livestock transported to ensure all animals being shipped are fit for
the trip (Canadian Food Inspection Agency, 2008). The decisions and actions of the person
responsible for the transportation of animals will impact on the number of animals that are
found to be DOA or compromised on arrival at a slaughter plant. It is the responsibility of
the transporter to ensure that all animals that are loaded are suitable for transport, and a
transporter can refuse to carry an animal that it deems to be unfit for the journey. During
loading, unloading and transport, injuries and bruising occur in all animal species
(Grandin, 1990). Advice regarding the responsibilities of the transporter is provided in
species-specific codes of practice, alongside the codes of practice for the care and handling
of farm animals – transportation (Canadian Agri-Food Research Council, 2001). The
guidelines contained in this document include the following advice:
2.1.7
The driver is responsible for the continued care and welfare of the animals during vehicle
operation.
2.1.8
Transport crews should be properly instructed on and knowledgeable about the laws with
respect to humane transport of animals and the basic facts of animal welfare and should be skillful
in handling animals under varying climatic conditions.
2.1.9
Employers have an obligation to properly train employees on humane handling,
equipment use, transportation regulations and livestock care. Employers should hold training
sessions with their employees to instruct them on their responsibilities and obligations with respect
to animal transportation. Training material such as videos, pamphlets and bulletins on animal
transportation should be obtained and made available to employees. Knowledge of basic animal
behaviour and risk factors will assist employees in understanding their job functions and the needs
of the animals placed in their care.

These codes outline the obligations set upon transporters to ensure that persons handling
animals are trained and knowledgeable. However, within Canada, there is no federal
legislation in place to ensure that this is the case. This is a deficiency that the Canadian
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government should address. European legislation (European Council, 2005) Section 1,
part 14, states that poor welfare is often due to lack of education. Therefore, training
should be a prerequisite for any person handing animals during transport, and training
should be provided only by organizations approved by the competent authorities. Article
6 of this legislation stipulates that a transporter must have a certificate of competence in
order to transport animals on journeys over 65 km in length.
5. No person shall drive, or act as an attendant on a road vehicle transporting domestic Equidae or
domestic animals of bovine, ovine, caprine or porcine species or poultry unless he holds a
certificate of competence pursuant to Article 17(2). The certificate of competence shall be made
available to the competent authority when the animals are transported.

The need for training in animal handling and transport is highlighted in the analysis of a
number of cases. For example, in A60347, Maple Lodge Farms Ltd. v. Canada (CFIA) in
which the violation was upheld by the Tribunal, a CFIA inspector witnessed an employee
at a poultry slaughter plant dropping crates from heights during unloading. The actions of
the employee were likely to have caused injuries to the birds in the crates. The violation
was upheld by the Tribunal. In A60278, L'Equipoule Inc. v. Canada (CFIA), 18-20% of
the broilers transported were found to have fractures and other lesions affecting mainly
the chicken’s wings. Conditions on the farm during the growing period had led to the
chickens being larger than normal at the time of transportation, which subsequently led to
difficulties in the catching and crating of the birds. The birds struggled during the loading
process leading to the high fracture rate. In A60048, K & R Poultry Ltd. v. Canada (CFIA)
a poultry slaughter plant was found to have committed a violation of section 139(2) when
215 mature chickens from a load of 3,168 were condemned following post-mortem
inspection due to bruising caused at the time of loading.
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Had the persons involved in the handling of the birds in the above cases been
adequately trained in how to handle poultry then these situations may not have arisen. The
importance of providing training needs to be highlighted to the industry, not just from an
animal welfare perspective, but also from an economic perspective. Damage, such as
bruising and fractures, leads to condemnation of part of or whole of the carcass, which
affects carcass value and profits.
If the person in charge of an animal is inexperienced and uneducated, the poor
state of an animal’s health and welfare may not be recognised. In the A60084, David Mytz
v. CFIA case, the driver did not attribute the cow’s consistent recumbence during the
journey to ill health. He thought the cow to be lazy. An unskilled person may attribute
behavioural changes due to depression or exhaustion anthropomorphically and
inappropriately as laziness. As a result, the seriousness of a situation may not be apparent
and the condition of an animal can deteriorate. The driver in this case admitted that he was
not familiar with the transportation of Holstein cows; however, he should have been
capable of recognising that there was a problem with this particular cow based on its
behaviour. This cow was suffering from chronic mastitis, not laziness. Had the driver been
more knowledgeable about the behaviour of the animals which he was transporting he
would have realised the cow was ill. Recumbency as an indicator of a health issue in cattle
is not breed specific. Therefore, the driver’s submissions regarding his lack of familiarity
with Holsteins can be deemed irrelevant. The driver was not familiar with the behaviour
of cattle in general.
A program developed by Alberta Farm Animal Care provides training and support
services for livestock truckers, shippers and receivers through a Certified Livestock
Transport (CLT) program. It focuses on the humane and safe relocation of livestock and
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the regulatory requirements for Canada and the US. The program covers the transportation
of cattle, pigs, sheep, horses and poultry. This program was on course for national
implementation in 2011, and is recognised by the CFIA as proof of competency (CLT,
2011). This is a positive step for the industry. These training programs are aimed towards
commercially licensed, entry level drivers, i.e. drivers with under two years’ experience
hauling the same species, or commercially licensed experienced drivers, i.e. those with
over two years’ experience. Training sessions reinforce the transporter’s right to refuse to
load unfit or unhealthy animals. Incorporation of a legal requirement that persons involved
in the handling and transport of animals receive training is an area that could be addressed
in order to ensure that persons involved in the process attend courses such as the CLT.

2.3.6.3

Dealing with non-ambulatory animals

The following section discusses cases where animals have become non-ambulatory during
the transport process, and examines the options available to transporters when dealing
with such circumstances. There is a number of potential welfare issues associated with an
animal becoming non-ambulatory during a journey, and appropriate management of
situations involving non-ambulatory animals is crucial in terms of alleviating and
preventing further potential welfare issues.
Section 138(4) of the Health of Animals Regulations prohibits the continued
transport of an unfit animal:
138(4) No railway company or motor carrier shall continue to transport an animal that is injured or
becomes ill or otherwise unfit for transport during a journey beyond the nearest suitable place at
which it can receive proper care and attention.
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Animals becoming recumbent during transport were a welfare issue of concern in nine
cases relating to cattle. Cattle prefer to stand on a moving vehicle (Tarrant, 1990);
however, they do lie down, particularly during long journeys. Animals that become
recumbent during transport are subject to injuries, with fallen animals at risk of being
trampled (Tarrant et al., 1992). Driving events such as braking and cornering can
contribute to losses of balance in cattle (Tarrant et al., 1992, Kenny and Tarrant, 1987).
Cattle that go down can become trapped on the floor due to the remaining cattle “closing
over” to occupy the available standing space, and in high stocking densities this can cause
a ‘domino effect’ whereby a fallen animal will cause others to fall (Tarrant, 1990). To
unload a recumbent animal at the nearest suitable place at which it can receive proper care,
the driver must identify a suitable place where an animal can be dealt with appropriately.
There are issues associated with unloading a large non-ambulatory animal. There would
be the practical difficulty of unloading only the affected animal, and the financial
implications relating to the delay in reaching the final destination, unloading and reloading
of the vehicle, and further stress and consequential welfare issues to the remaining
animals. These issues make adhereance to Section 138(4) of the regulations a formidable
task.
In the Mytz case, the Tribunal considered the actions of the transporter when the
cow in question became non-ambulatory during transport. The Tribunal was of the opinion
that the “Applicant could not have known the cow was injured, became ill or otherwise
unfit for transport until he discovered the cow was dead.” This was despite the fact that
the cow was recumbent on four occasions when the driver checked the load during the
journey. This recumbent animal should have been unloaded at the nearest suitable place
at which it could have received proper care and attention.
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This view of the Tribunal contrasts with that given in A60123, Transport
Patenaude Inc. v. Canada (CFIA) (2004), in which the violation was upheld, where the
Tribunal was of the view that the driver ought to have known that the condition of the
animals could deteriorate during the trip. In this case, the cow was found recumbent at the
first stop during a journey. In its deliberations, the Tribunal stated that the transporter was
responsible for ensuring the suitability of the cattle being transported, and considered that
if a driver loads animals that appear to be in a weak condition when loaded, then the driver
should know that their condition could deteriorate during the journey, and that
considerations should be made for the length of journeys when animals are in poor
condition.
These two cases show opposing views given by the Tribunal in deliberation of
similar issues. The cases were heard by different Tribunal members, and the decision in
A60123, Transport Patenaude Inc. v. Canada (CFIA) took place in the year after the Mytz
case. The opposing decisions may reflect growth in the understanding and knowledge of
the Tribunal in matters relating to animal welfare, or, alternatively, could be a result of the
opposing views of the two persons responsible for the judgements.
In A60237, Transport Eugene Nadeau Inc. v. CFIA in which the violation of
provision 138(2) (a) was upheld by the Tribunal, the applicant, a carrier, indicated his
reasons for not unloading a non-ambulatory animal. He stated that “there is a bio-security
risk in unloading an animal that has been loaded for transport. The risk is that the animal
might have become contaminated from bacteria while in contact with other animals on the
load.” He was of the opinion that if an animal was unloaded, it would have to be
euthanized immediately to avoid further contamination. He stated that he was not
equipped to do this. This particular concern on the part of the carrier can be deemed
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irrelevant. An animal that is being unloaded will most likely be placed in isolation at the
premises for its comfort and for bio-security reasons. These premises should have biosecurity measures in place that will deal with any potentially harmful contaminants that
may be brought into the area by the animal. The animal would then be of no concern to
the carrier who would continue with its journey with the remaining load. It can be also be
argued that by not unloading a non-ambulatory animal the carrier was risking injury to the
remaining animals on the load (Tarrant et al., 1992). A non-ambulatory animal may cause
other animals to lose their balance and fall during transport, risking injury to these animals.
However, the practicalities of unloading a transporter full of livestock in order to remove
one animal would be a concern, and potentially render this suggestion unfeasible in most
situations.
In April 2012, the Canadian government announced proposals to amend the Meat
Inspection Regulations to allow on-farm slaughter of animals in certain cases, under strict
veterinary supervision (Canadian Food Inspection Agency, 2012b). The proposed
amendment will replace the current paragraph 9(2) (a) with the following (Canada
Gazette, 2012):
(a) The food animal from which the carcass is derived was subjected to an ante-mortem
examination, an examination by a veterinary practitioner or an ante-mortem inspection, as the case
may be, and slaughtered in accordance with these Regulations;

Such an amendment would allow for non-ambulatory animals that were deemed fit for
consumption to be slaughtered on the farm and then the carcass could be transported to a
federally registered establishment for processing. Should this amendment be approved it
will have a positive effect on animal welfare by providing farmers with an alternative
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method of ensuring they can still receive a financial return for an animal that is not suitable
for transport.
2.3.7

The protection of animals during transport

Examination of the cases that were heard before the Tribunal indicates that weather
conditions are a factor leading to high levels of mortality in cattle, pigs, sheep, and in
poultry. The thermal conditions prevalent in a vehicle during transportation are a key
factor that can influence the welfare of the animals during a journey. When considering
the effect of environmental conditions on animals during transport it is important to take
into account factors such as loading density, ventilation, and the duration of the journey.
It is evident from the outcomes in a number of the cases that the Tribunal was not always
made aware of the need to consider the multi-factorial nature of the risk factors in the
transport process.
Section 143 of the Health of Animals Regulations stipulates requirements for the
protection of animals during transport:
143. (1) No person shall transport or cause to be transported any animal in a railway car, motor
vehicle, aircraft, vessel, crate or container if injury or undue suffering is likely to be caused to the
animal by reason of
(a) Inadequate construction of the railway car, motor vehicle, aircraft, vessel, container or any part
thereof;
(b) Insecure fittings, the presence of bolt-heads, angles or other projections;
(c) The fittings or other parts of the railway car, motor vehicle, aircraft, vessel or container being
inadequately padded, fenced off or otherwise obstructed;
(d) Undue exposure to the weather; or
(e) Inadequate ventilation.
(2) Subject to subsection (3), every railway car, motor vehicle, aircraft or vessel used to transport
livestock shall be
(a) Strewn with sand or fitted with safe and secure footholds for the livestock; and
(b) Littered with straw, wood shavings or other bedding material.
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These risk factors in relation to transport of poultry will be discussed in detail in chapter
three. This is a failing on the part of the CFIA representatives responsible for submitting
evidence to the Tribunal when appeals are undertaken by the alleged violators.

2.3.7.1

Cases involving poultry

Table 5 outlines the cases in which poultry were subjected to extreme weather conditions
leading to high mortality rates and the issuance of a Notice of Violation.
Table 5: Cases involving poultry in which there was a high mortality due to adverse weather
conditions
Case
Bird
Applicant
Mortality
Weather
Tribunal
Contributing Factors
Type
status
rate
Conditions
upheld
% of load
Violation?
DOA
17
Rain, Snow, Yes
Not
adequately
60259 Broilers Transporter
Wind-chill
protected
from
conditions by the
tarpaulin
31
Below
Yes
Extended wait time in
60379 Broilers Slaughter
plant
-20oC
the holding barn at the
slaughter plant against
the advice of the
veterinarian
27
-10oC
No
Low stocking density
60277 Broilers Slaughter
plant
Wind-chill
Independent
service
provider
-16oC

60308

Spent
Hens

Transporter

25

Below 0oC

No

60243
60244
60245

Spent
Hens

Slaughter
plant

53
14
10

15oC - 22oC

No

60256
60257
60258
60291

Yes

Poor condition before
transport
Extended wait time in
holding barns at the
slaughter plant
Poor condition before
transport
Birds became
during transport

wet

Transporter
Broilers

Slaughter
plant

23
28
65
61

>28oC
&
Humidex at
or above 36
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Yes
(Later
appealed
and appeal
was
upheld)

Extended
stationary
period.
High Temperature
High Humidity
Extended
waiting
period at the slaughter
plant

Spent hens were the subject of a number of violations outlined in Table 5. The transport
of spent laying hens is an issue for concern from a welfare perspective. An increased
mortality rate in spent laying hens due to exposure to cold conditions during transport is
a recognised welfare issue (Knowles and Broom, 1990). Feather loss in spent laying hens
increases heat loss, (Cook et al., 2006) and this makes them susceptible to cold conditions.
The CFIA is aware of the association between the transport of spent hens and high
mortality, and a higher tolerance level for DOAs of spent hens (4%) than that in broilers
(1%) is used for this reason (Canadian Food Inspection Agency, 2010c). Loads at or
above these values are known as ‘High Mortality Loads’ and these percentages are the
minimum levels that will trigger further enquiry and a complete inspection of the
individual truckload. This threshold indicates a very high tolerance for spent hens DOA
at Canadian slaughter plants. The cases involving spent hens involved the transportation
of these birds from the USA into Canada for slaughter, with journeys over 8 h in duration
and wait times of up to 7 h (A60308, 473629 Ontario Inc. V. CFIA) stationary at the
slaughter facilities on arrival. Mortality rates in cases that involved spent hens were above
10% in the cases examined. From this it can be concluded that it is necessary to consider
alternative strategies such as mobile slaughter, or on farm slaughter for spent hens. A
mobile MAK (modified atmosphere killing) system has been developed for use by egg
producers for disposal of flocks on farm (Webster and Fletcher, 1996). Birds are placed
within a unit which renders birds unconscious through the displacement of O2 by CO2.
“CO2 is an anaesthetic gas that causes a depression of the central nervous system via a
lowering of the pH in brain tissue. After induction of the gas, an excitation phase may
occur” (Ladewig et al., 1997). The use of CO2, in the poultry industry for slaughter has
raised concerns about the welfare of birds during initial exposure to the gas before they
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lose consciousness (Ladewig et al., 1997). Animals should be immersed in maximum
concentration of carbon dioxide as fast as possible to reduce reaction to the gas and time
to loss of consciousness (Ladewig et al., 1997). This system removes the risks involved
in transportation of spent hens. However, the unit is unable to handle very large quantities
of birds at one time. Considering the numbers of birds that may be housed in egg
production systems, this may not be a practical solution. A controlled atmosphere stunning
system developed in the UK can handle larger quantities of birds. Carbon dioxide is
currently used in the provinces of Saskatchewan and Newfoundland and Labrador as a
method of disposal of spent hens on farm (Wepruk, 2003).

2.3.7.2

Cases involving ruminants and pigs where undue exposure to the

weather was contended
Cold stress was an issue most frequently seen in poultry; however, it was also factor in
two cases in which calves and sheep were transported. In A60162, Glenview Livestock
Ltd. v. Canada (CFIA) a load of 93 milk-fed veal calves weighing approximately 181 kg
were transported in weather conditions of -21oC with a wind-chill of -48oC. Three-quarters
of the panels on the truck were closed for the entire journey of 6 h in duration. Panels are
constructed from thin plastic that are slid into slots on the truck sides. They are removable
to adjust ventilation (Lambooij, 2007). General practice is to add more panels in winter
conditions. For this journey in extremely cold conditions the transporter neglected to
adequately adjust the ventilation on the vehicle by using additional panels. Upon
inspection by the CFIA three calves were dead with the cause of death deemed
hypothermia, and five calves were recumbent. The recumbent calves had been trampled,
the ends of their limbs were freezing, and all other extremities very cold. The codes of
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practice for the care and handling of veal calves (Canadian Agri-Food Research Council,
1998) provides the following advice for transport in cold conditions:
7.10.1
During winter travel, openings that allow drafts or freezing rain and snow to
enter the vehicle should be covered.
7.10.2
Weather conditions should be observed and ventilation adjusted accordingly.
Too much cold air entering the vehicle could cause the calves to suffer from frostbite, but not
enough air could cause suffocation. Both the calves and ventilation should be checked during
transit at least every 2 hours.
7.10.3
The metal floors of vehicle boxes should be suitably bedded and sides covered
with wood or other suitable material. Frigid bare metal will rapidly freeze the skin of a calf on
contact. Wet bedding tends to freeze and should be removed from the truck after each trip.

In A60161, Luckhart Transport Ltd. v. CFIA 218 sheep were transported on a 46 h journey
in conditions ranging from -22oC to -29oC, with a wind-chill factor of at least -58oC. Half
the panels on the vehicle were open for the duration of the journey. Three sheep were dead
and three sheep were recumbent and in poor condition on arrival. The remaining sheep
were in good health. The case decision indicated that there was evidence of frostbite;
however, no further detail was given. The extent of the fleece cover will have affected the
ability of the sheep to cope with the extreme cold (Bennett, 1972). Bennett (1972)
estimated that the average summit metabolism in a sheep with a 7 mm dry fleece could
occur at -56oC, but this would be higher after fasting (-45oC). If the sheep in this case had
a 7 mm fleece and had presumably fasted for 46 h, exposure to an effective air temperature
of -58oC would be beyond the capacity of the sheep to maintain its body temperature, it
would become hypothermic and die. The death of three sheep in the load was deemed by
the veterinarian to have been slow and painful and attributed to undue exposure to the
weather. This violation was upheld by the Tribunal. The codes of practice for the care and
management of sheep that were in place at the time of the incident (Canadian Agri-Food
Research Council, 1995) outlined the following precautions that should have been taken
when transporting sheep in cold weather:
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15.10.1. Sheep must be protected from frostbite and loss of body heat during transport. Young
lambs and recently shorn sheep are particularly susceptible
15.10.2 Wind chill lowers the effective environmental temperature. Sheep will also pile up when
exposed to direct wind, possibly leading to suffocation. Openings should be covered to protect the
sheep from cold draughts. At the same time ventilation and load should be checked regularly during
transit to ensure adequate ventilation throughout the load.
15.10.3 During cold weather sheep should be kept dry and comfortable, for example by providing
straw or other suitable bedding. The vehicle box should be covered by a cap or tarpaulin
15.10.4 Sheep should be protected from direct contact with the cold metal surfaces of the vehicle
by lining the floor and sides with wood, straw or other suitable insulating material.

Heat stress is a problem associated with transportation of pigs. Warriss (1998)
reported on studies in the UK that showed that when the average daily temperature is
below 10oC, the incidence of mortality is low; at daily averages of between 10oC and 18oC
it rises gradually, and above 18oC, there is a very rapid increase in the number of pigs
dying. Abbott (1995) reviewed studies into the effects of environmental conditions on pig
transport, and concluded that high environmental temperatures and high levels of sunshine
increase transport losses, and afternoon journeys can show higher levels of transit deaths
than morning or overnight journeys. A livestock weather safety index is provided
(Livestock Conservation Institute, 1970) which indicates zones of alert, danger and
emergency in relation to environmental conditions and the transport of pigs. In A60290,
L. Bilodeau et Fils Ltee v. Canada (CFIA) 232 pigs were transported on a 9 h journey
following which 50 pigs were found dead. All pigs that had been loaded on the lower deck
of the trailer were dead. The pigs had been transported in conditions ranging from 25oC
to 29oC with a humidex between 36 and 38. The probable cause of death in this case was
heat stress. The stocking density used was higher than advised in the codes of practice for
the transport of pigs that were in place at the time of the incident (National Farm Animal
Care Council, 2001), considering the weather conditions. The applicant was found to have
committed the violation. In A60126, F. Menard Inc. v. Canada (CFIA) 115 pigs described
as ‘distressed’ were transported. At the time of unloading 12 pigs were dead with the
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remaining animals short of breath and suffering from signs related to heat stress.
Transportation had taken place in conditions above 25oC and the loading density used
exceeded the recommendations in the codes of practice for the transport of pigs for hot
weather conditions (National Farm Animal Care Council, 2001). The applicant was found
to have committed the violation.
The concerns raised through examination of cases heard under this section of the
regulations relate to the welfare of the animals in transport, and the ability of the CFIA to
ensure that where violations are encountered it is possible to ensure that offenders are
penalised. In relation to the concerns regarding animal welfare the type of vehicle in which
animals are transported is an important consideration. The conditions within a vehicle will
affect the ability of the animals to withstand the external stressors during transportation.
Tarpaulins and screens are used to cover the sides of the vehicles when transporting
poultry in order to protect the birds from inclement weather. The use of such methods
serves to provide some control over the ambient conditions within the vehicle. The use of
tarpaulins on the vehicles is a significant consideration when identifying the reasons for
the high mortality rate. Tarpaulins can provide a protective barrier against wet external
conditions. However, they also restrict ventilation and in some conditions this can
predispose animals to mortality from heat stress. The above cases indicated the importance
of ventilation control in both hot and cold conditions. Naturally ventilated vehicles,
frequently in use in Canada, are not ideal for use considering the extremes of the Canadian
climate. Other than by manipulation of the inlet area on the sides of the vehicle (using
moveable side screens) there is little opportunity to control the movement of air within a
naturally ventilated vehicle. A naturally ventilated vehicle relies upon natural sources of
air movement such as wind passing through the vehicle, external pressure changes and
- 119 -

convective airflow from the heat of the animals. If there is no pressure difference there
will be no air movement.
A wide range of weather conditions may exist during transportation and
transporters need to adapt the ventilation within a vehicle in order to best suit the
conditions. Forced ventilation uses fans to provide air movement within a vehicle. This
type of system needs to be capable of providing airflow over all the animals in the vehicle
and provide stable control over the temperature within the vehicle (Kettlewell and
Mitchell, 2005). Considering the extremes of the Canadian climate a more controlled
approach to on-vehicle ventilation may be the preferred option. Chapter VI, section 3 of
the EU regulations provides guidelines for ventilation to be used for journeys of a long
duration, i.e. over 8 h.
3.1. Ventilation systems on means of transport by road shall be designed, constructed and
maintained in such way that, at any time during the journey, whether the means of transport is
stationary or moving, they are capable of maintaining a range of temperatures from 5 oC to 30 oC
within the means of transport, for all animals, with a +/- 5 oC tolerance, depending on the outside
temperature.
3.2. The ventilation system must be capable of ensuring even distribution throughout with a
minimum airflow of nominal capacity of 60 m3/h/KN of payload. It must be capable of operating
for at least 4 hours, independently of the vehicle engine.
3.3. Means of transport by road must be fitted with a temperature monitoring
system as well as
with a means of recording such data. Sensors must be located in the parts of the lorry which,
depending on its design characteristics, are most likely to experience the worst climatic conditions.
Temperature recordings obtained in such manner shall be dated and made available to the
competent authority upon request.
3.4. Means of transport by road must be fitted with a warning system in order to alert the driver
when the temperature in the compartments where animals are located reaches the maximum or
the minimum limit.

The codes of practice for transportation (Canadian Agri-Food Research Council, 2001)
state:
5.2.2
“As technology improves to allow monitoring of the animal environment in trailers it
should be implemented within the transport industry as soon as its effectiveness is validated.”
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The use of controlled ventilation vehicles is a move that the Canadian livestock transport
industry should encourage, and the feasibility of implementing regulations for the use of
such systems within Canada should be researched. Such vehicles are costly; therefore,
their use would need to be justified from an economic point of view before the industry
would accept any changes that would require them to upgrade their existing vehicles. A
cost benefit analysis into such a measure should be undertaken.
2.3.7.3

Journey duration

The effect of journey duration on the welfare of animals has been the topic of much debate
in recent years. The effect of journey duration on the welfare of an animal depends on the
species and the conditions in which the animals are transported. It is possible to transport
certain animals on journeys of a long duration without any major welfare problems
provided that the animals are healthy prior to the transportation and the environmental
conditions and pre and post handling are optimal (Cockram, 2007). The following section
discusses cases where the duration of the journey was the issue contested in the Notice of
Violation.
Legislation within Canada allows for animals to be transported for maximum
effective journey duration of 36 h, without provisions for food and water.
148. (1) Subject to subsections (2), (3) and (7), no person shall confine in a railway car, motor
vehicle, aircraft or vessel
(a) Equines, swine or other monogastric animals for longer than 36 hours; or
(b) Cattle, sheep, goats or other ruminants for longer than 48 hours.
(2) Subsection (1) does not apply to ruminants that will reach their final destination in Canada
where they may be fed, watered and rested without being confined longer than 52 hours.
This can be extended by 5 h through allowances under section 138(2)(b) of the Health of
Animals Regulations that stipulate that animals must be fed and watered within 5 h before
being loaded if the expected duration of the journey is longer than 24 h from the time of
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loading. On arrival at slaughter plants section 65 of the Meat Inspection Regulations
(Department of Justice Canada, 1990b) comes into force. This effectively extends the time
by which cattle, sheep, goats or other ruminants can be kept without access to food to 81
h.
65. Every food animal in a holding pen awaiting slaughter shall be provided with access to potable
water and shall, if held for more than 24 hours, be provided with feed.

Journey duration was contested in one case (A60351, 1301479 Ontario Inc. v. CFIA)
relating to a 47 h journey of 27 horses from the USA to Quebec. The case summary
indicated that there were discrepancies as to the exact number of hours between the time
of loading and the time of unloading. The total elapsed time for the journey was
approximated at 47 h. That there was uncertainty over the duration of the journey indicates
that the transporter had not produced adequate records as required under section 151 of
the Health of Animals Regulations.
151. (1) Every railway company and motor carrier engaged in the extra-provincial or international
transportation of livestock for hire and every air carrier engaged in the extra-provincial or
international transportation of animals for hire shall keep a record of every railway car, motor
vehicle or aircraft in which animals are transported extra-provincially or internationally showing,
with respect to each shipment of livestock carried by rail or motor vehicle and with respect to each
shipment of animals carried by air,
(a) The name and address of the shipper;
(b) The name and address of the consignee;
(c) The number, description and gross weight of the livestock or other animals;
(d) The identifying number of the railway car or registration number of the motor vehicle;
(d.1) the number of square metres or square feet of floor area in the railway car, motor vehicle or
aircraft that is being used to transport the livestock or other animals;
(e) The time when, date on which and place where the livestock or other animals came into the
carrier’s custody;
(f) The time when, date on which and place where the livestock or other animals were fed, watered
and rested while in the carrier’s custody;
(g) The time when, date on which and place where the livestock or other animals were unloaded at
destination;
(h) The name and address of the driver of the motor vehicle in which the livestock or other animals
were transported; and
(i) The date on which and place where the motor vehicle was last cleaned and disinfected.
(2) A copy of the record referred to in subsection (1) shall accompany every shipment of livestock
or other animals and shall be produced to an inspector on his request by the carrier or person in
charge of the shipment.
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There was no information given in the case decision produced by the Tribunal to indicate
the condition of the horses on arrival for slaughter. In a survey of horses transported within
the EU conditions, 14% of horses for transport to slaughter were deemed unfit at the point
of origin, with 37% unfit at the destination (Marlin et al., 2011). Under European
legislation stipulated at Chapter 5, Section 1, (European Council, 2005) journey times for
Equidae, except registered Equidae, domestic animals of bovine, ovine, caprine and
porcine species shall not exceed eight hours. This can only be extended if specific
provisions for food, water and bedding for animals during transit are met. In one study the
provisions for water for horses transported within the EU were considered to be
inadequate, with some horses displaying signs of dehydration (Marlin et al., 2011). A
recommendation by Friend (2000) of 28 h is given as the longest a horse should be
transported without water in hot conditions and where the last access to water was within
6 h prior to transportation. This is deemed to be too long if horses have been deprived of
water for more than 6 h prior to transportation, if there is a high level of aggression
between the horses, if a high stocking density is used, or if the animals are old or unfit for
the transportation (Friend, 2000). Reece et al. (2000) recommend allowing at least 6 h of
access to food, water and rest prior to shipping and maximum travel duration of 28 h with
offloading and rest for at least 6 h after this period. Despite the lack of evidence given
regarding the condition of the horses on arrival at the slaughter plant the scientific research
available indicates that these horses will have been negatively affected, at a minimum, by
dehydration.
The second case in which journey duration was the issue of concern was A60135,
Little Rock Farm Trucking. v. CFIA, where a load of spent laying hens were transported
47.5 h from the USA into Canada. This violation was upheld by the Tribunal. There was
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no indication given in the Tribunal’s case decision to indicate the condition of the birds at
the time of arrival. The only information given regarding the circumstances of the
transportation was that the weather was ‘hostile’ causing a 9.5 h delay to the journey. The
longer a journey, particularly if the journey is longer than 4 h, the higher the risk of
mortality (Warriss et al., 1992). Dehydration may be a welfare problem for poultry during
long journeys, particularly in hot weather (Nicol and Scott, 1990). Dehydration reduces
the ability of birds to cope with heat stress (Knowles et al., 1995). In UK conditions,
Knowles et al. (1996) found no evidence of severe dehydration in loads of broilers;
however, some individual birds showed signs of dehydration. Live weight loss increases
with journey duration (Bianchi et al., 2005, Karaman, 2009) and during the 47.5 h journey,
mobilisation of body reserves could have weakened the birds and increased the risk of
mortality. Considering the knowledge that the birds were spent laying hens and earlier
discussion of the issues with transportation in harsh weather conditions, it is likely that
the birds in this case suffered unduly as a result of the transportation. Within the EU,
poultry can only be transported for a maximum of 12 h discounting the loading and
unloading time (European Council, 2005).
These cases pinpoint issues in relation to CFIA inspection procedures and their
role in the protection of animal welfare during transport. In both cases, it is unknown
whether an inspector at the border crossing examined the loads. If this had been done the
inspector would have known from the documentation how long the animals had been
transported prior to reaching the border. The inspector would have been able to anticipate
the time required to transport the loads from the border to the destination, and have known
that the 36 h time limit in the Health of Animals Regulations would have been challenged.
Within the EU, this particular issue is dealt with under Articles 14 and 15 of the legislation
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(European Council, 2005). The long distance transportation of animals requires that a
journey log be submitted by the organiser to the competent authority at the point of
departure to indicate that the journey is realistic and in compliance with the regulations.
The competent authority can request that changes are made to the intended journey so that
it complies with the regulations. The journey log is then made available to the competent
authorities at the place of destination, exit point or control post. Records of movements
via navigations systems can be used to ensure compliance with the regulations (European
Council, 2005).
Restrictions that form Part II of the Health of Animals Regulations to prevent the
spread of diseases from animals imported from the USA for slaughter in Canada mean
that the animals have to be transported directly from the point of entry to the slaughter
plant without the opportunity for unloading to provide feed, water and rest during the
journey in Canada. They must reach their final destination prior to unloading. However,
food, water and rest could be provided on the vehicle. Transporters must ensure that the
total duration of the trip does not exceed the regulatory requirement.” Under the Health
of Animals Regulations Part II section 12(5) (Department of Justice Canada, 1990a) “a
regulated animal that is imported for slaughter or for confinement in a restricted premises,
such as a zoo or laboratory facility, may be imported without a permit if all applicable
provisions of the import reference document are complied with and the following
conditions are met:
(a) The animal is to be transported directly from its port of entry to its destination in accordance
with a license that has been issued by the Minister under section 160;
(b) the animal is being transported by means of a conveyance that has had all exits by which the
animal could leave the conveyance sealed by an official of the government of the country from
which it is imported; and
(c) The animal will not come into contact with the national herd in Canada”.
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Other than the potential welfare issues that could arise from the introduction of an
infectious disease as a result of unloading the animals on-route to their destination, this
regulation could be seen as being detrimental to the welfare of the animals being
transported, particularly if the journey is of a long duration. Although not a practical
consideration in relating to the transportation of poultry, there is no legal way for animals
to be unloaded for a period of rest once they have crossed the USA/Canada border. This
legislation is in place for disease control, however, it allows for no flexibility for ensuring
the welfare of animals being transported. The codes of practice state that transporters
should ensure that the trip duration is not more than that legally allowed. There are no
recommendations in place for handling emergency situations, for instance, the procedures
that should be followed if a load of horses imported from the USA is involved in a traffic
accident in Canada.
The guidelines for journey duration stipulated under the EU regulations are
considerably shorter than those specified in the Canadian regulations. Section 1, Part 5 of
the European regulations (European Council, 2005) states that for reasons of animal
welfare the transport of animals over long journeys, including animals for slaughter,
should be limited as far as possible. A recent report from the European Food Safety
Authority (European Food Safety Authority, 2011) has made recommendations on the
transport of various species. In relation to journey duration it makes the following
recommendations:
1) When untrained horses of uncertain health status are transported for slaughter, the journey
time should not normally exceed 12 hours;
2) For journeys of 4 hours or over, poultry vehicles should be equipped with mechanical
ventilation systems with the capacity to regulate both air temperature and humidity within
prescribed limits. The thermal environment within the animal accommodation should be
monitored and recorded. An alarm system should be installed to notify the driver in the event
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of conditions predisposing to heat or cold stress. Journey time should include loading and
unloading, and standing periods.
3) Adult cattle should not be transported on a journey of longer than 29 hours, even when
ventilation is good and space allowance adequate. After this time there should be a 24 hour
recovery period with access to appropriate food and water.
4) Healthy adult sheep, transported under good conditions can tolerate transport durations and
associated feed and water withdrawal periods of up to 48 h, without undue compromise to
their welfare. However, exposure to heat stress increases water loss principally through
thermal panting and this increases the risk of significant dehydration.
5) When transporting pigs on journeys exceeding 24 hours, feed should be available every 24
hours at staging points followed by 6 hours rest.

Apart from the recommendation for sheep, which indicates that distances of up to 48 h
can be satisfactory under good conditions, the legislation in Canada allowing transport for
36 h far surpasses the journey durations that are deemed appropriate for ensuring welfare
according to the EU scientific committee responsible for reviewing literature on the
matter. When considering how this situation can be rectified it is necessary to take into
account the geographic and environmental factors that play a role in animal transportation
in Canada. Consideration of the size of the country is important. The distance that may be
necessary for a farmer to travel or have animals transported in order to have animals
slaughtered may be extensive. The use of mobile slaughter plants may be appropriate in
some areas. The Organic Agriculture Centre of Canada (Organic Agriculture Centre of
Canada, 2005) reported on the use of mobile slaughter facilities in operation in Yukon and
Alberta. The Organic Agriculture Centre of Canada (Organic Agriculture Centre of
Canada, 2005) considered that the use of mobile facilities offered a humane method of
commercial slaughter and could be a financially viable option for farmers.
2.3.8

Management of animal welfare at the slaughter plant

This section discusses welfare issues arising from transportation that are identified at the
slaughter plant and the potentially confounding influence of the holding period after
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unloading on the condition of the animal. This encompasses incidents where animals were
found to be non-ambulatory at the time of unloading, adverse environmental conditions
during the holding period, the duration of the waiting period prior to slaughter, and the
facilities in which animals are kept during this time.
Adverse conditions or prolonged lairage before a veterinarian conducts antemortem examination complicates the ability of the inspector to pass an opinion on the
state of the animal on-arrival at the slaughter plant and the determination of whether an
animal welfare issue arose or became worse during the journey or during lairage.
Section 139(2) of the Health of Animals Regulations is of concern both when
animals are being loaded at the point of origin and when unloading at the slaughter plant.
139 (2) No person shall load or unload, or cause to be loaded or unloaded, an animal in a way likely
to cause injury or undue suffering to it.

According to the CFIA, the options for dealing with non-ambulatory animals on arrival at
a slaughter plant include 1) euthanasia on the truck, 2) stunning and bleeding on the truck,
or 3) stunning the animal on the truck, and unloading the unconscious live animal to the
bleeding area (Canadian Food Inspection Agency, 2012d). The difference between option
one and two are that for the second option the carcass is deemed suitable for human
consumption. The following is the advice given by the CFIA (Canadian Food Inspection
Agency, 2012d) regarding option three:
“The stunning method must be irreversible. The recommended time interval between stunning and
bleeding is less than one minute. This may be impracticable in the given situation, but all
preparations to move the animal to the bleeding area as swiftly as possible must have been made
prior to stunning”.

The practicalities of the third option are in doubt. Stunning, by definition, is a reversible
process from which an animal could recover, and moving a large animal from a vehicle to
a bleeding area in less than one minute would be a formidable task. Considering these
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risks the third option is not one that should be recommended from an animal welfare
perspective.

These options would have been available to transporters that brought

recumbent animals to a place where it could receive proper care and attention as stipulated
in the Health of Animals Regulations.
Two particular examples of violations of section 139(2) of the regulations can be
given to highlight the type of welfare issues that may arise in relation to the unloading of
animals at a slaughter plant. The violations were upheld by the Tribunal in both cases. In
the first case, A60337, Desjardins v. Canada (CFIA), a recumbent cow was removed from
a vehicle by attaching a rope to a halter on the cow, and then to a tree, and then driving
forward so that the animal slid out of the truck. In A60181, Michaud v. Canada (CFIA)
the applicant ignored orders from a veterinarian to stun a pig that was being condemned
due to emaciation on the vehicle to avoid causing it any more suffering. The applicant
removed the pig from the vehicle by force, pulling the animal by its ears for a distance of
several metres. The pig’s hind limbs were “crushed” by its own weight while it was being
moved on the ground. In both cases, the act of removing these animals was an intentional
act on the part of the applicants. In A60337, Desjardins v. Canada (CFIA) the applicants
risked causing a serious injury to the animal by the method they used to remove the cow
from the trailer. They also failed in their duty to contact a veterinarian to examine the cow
in a timely manner. The cow was left to suffer from its ailments for 3 h before a
veterinarian arrived and immediately euthanized it. In A60181, Michaud v. Canada
(CFIA) the actions of the applicant were severe, causing further suffering to the animal;
however, the penalty given to the applicant was just $2000. There does not appear to have
been an increase in the penalty for the intentional act and the causing of harm to the
animal. From a legal perspective there may have been potential for the CFIA to have
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pursued charges against the applicant under section 446 of the Criminal Code for wilfully
causing pain and injury to this pig.
2.3.8.1

Time spent waiting at slaughter plants

The length of time animals may be kept in holding facilities prior to slaughter was an issue
for concern in a number of cases relating particularly to the transportation of poultry. The
wait times were found to be above 7 h in some instances. Wait times of above 5 h were
reported as not unusual in A60277, Volailles Grenville Inc. v. CFIA (also see Chapter 4).
The CFIA has in place programs for the protection of animals while in the care of slaughter
plants. The CFIA carries out ante-mortem inspections, and inspections at slaughter
(Canadian Food Inspection Agency, 2010a). Section 19.2.2.1.2 of the Meat Inspection
Manual of Procedures (Canadian Food Inspection Agency, 2010a) aims to provide
guidelines for the protection of animals in pre-slaughter accommodations. It stipulates
that:
“Unsatisfactory conditions concerning animal holding facilities shall be brought to the attention of
the operator before they become critical. The use of areas in serious violation of the requirements
under the MIA and MIR shall be stopped until they are brought up to standard. Inhumane
handling of food animals on the plant premises shall not be tolerated by the CFIA. In the event
of lack of corrective action, enforcement action including halting of stunning and slaughter
operations shall be taken”.

Section 19.3.2.3.1 of the manual of procedures outlines the requirements expected of plant
operators in relation to ante mortem inspection. These include:
•
•
•
•

Ensuring that all animals are appropriately protected and sheltered against inclement weather or
temperature extremes
Performing an ante mortem examination within 24 hours preceding slaughter of all loads of live
poultry, whether of domestic or foreign origin. Only those flocks that have received ante mortem
examination are permitted to proceed to slaughter.
Reviewing of submitted Flock Sheets and trucker reports for each individual lot. A designated
employee shall review the flock sheet for completeness and accuracy. Records of each ante mortem
examination are to be completed signed and maintained
Conducting an examination of a sample of crated animals for general flock health. The monitoring
must be done on each truckload of animals arriving at live receiving and recorded on plant live
receiving forms. Photographs, testimonials and records may be collected at this time by designated
plant personnel to document any deviations, as per operator Standard Operating Procedures (SOP).
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•
•

Immediately notifying the CFIA veterinarian should animals arriving at the plant display any signs
of stress, injury, abnormal behaviour, disease symptoms as described below, or elevated levels of
Dead on Arrivals (DOAs);
Ensuring animals are unloaded from transport vehicles in a safe, non-stressful manner.

The following sections from the care and handling of farm animals - chicken, turkeys and
breeders from hatchery to processing plant (Canadian Agri-Food Research Council, 2003)
are also relevant:
6.1.1
"Appropriate arrangements must be made by processing plant operators for the holding
and monitoring of birds upon arrival and, while waiting for unloading from transport vehicles live
birds must be protected against adverse weather conditions. Adequately trained personnel should
be available to receive and monitor live birds.”
6.1.7
“Upon arrival at the plant, the driver should advise the receiver of any special instructions
regarding tarping and the condition of the load.”
6.1.6
“Stressed loads must, if at all possible, take precedence in the slaughter schedule. Flocks
observed to be in distress during the transport or while awaiting slaughter at the abattoir should be
slaughtered on a priority basis. Generally it is accepted practice to schedule slaughter based on
crate time”.

In A60379, Sure Fresh Foods v. Canada a slaughter plant was found by the Tribunal to
have committed a violation in the following circumstances: An inspector carrying out an
ante-mortem inspection of a load found dead birds, with others suffering from exposure
to extreme cold temperatures. The quality control manager for the slaughter plant, and the
veterinarian in charge were informed that the load was in “terrible condition”. The
veterinarian advised the employees of the slaughter plant to proceed with immediate
slaughter of the load to prevent further distress. This advice was not taken, and the load
waited for over 5 h for slaughter in conditions of -20oC. Cold, wet conditions pose a
significant welfare risk when transporting poultry. Wetting of the deeper layers of a bird’s
feathers will result in a rapid loss of body heat (Swarbrick, 1986). When air temperatures
are low, the combination of wetting disrupts effective feather insulation, and air movement
can result in rapid cooling with the potential for lethal hypothermia to occur. Table 5
outlines the cases in which poultry suffered due to cold and/or wet weather conditions and
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the contributing factors in each of these cases. A condition known as cyanosis was a
clinical sign reported in the majority of these cases. Cyanosis can develop in transported
chickens due to the poor environmental conditions. The term cyanosis has been used
imprecisely in some situations. However, cyanosis was described by a veterinarian on
behalf of the CFIA in A60243, Maple Lodge Farms Ltd. v. CFIA as being primarily due
to stress caused by lack of oxygen in the blood, which occurs when birds get wet and cold
and try to maintain their body temperature. To balance the loss of heat, the birds are forced
to produce more metabolic heat and this requires more oxygen. This gradual process
causes death over a period of several hours and the process is likely to cause considerable
suffering.
The evidence from the slaughter plant stated that the birds were left in the holding
barn in order to “warm up”. This argument was successfully contested by the CFIA. The
slaughter plant in not following the advice of the veterinarian violated section 68 of the
Meat Inspection Regulations. This regulation stipulates:
68. (1) An operator shall comply with any instructions from an official veterinarian that a food
animal must be condemned or must be held and segregated from all other food animals for rest,
treatment or slaughter.

One of the aims of ante-mortem inspection programs at poultry slaughter plants is to
“identify flocks requiring special handling for humane reasons.” Ideally, if an antemortem inspection is carried out on each load entering an establishment, then problems
with these loads will be identified. In such instances the inspectors/veterinarians can
advise the slaughter plant of the need to prioritise slaughter of specific loads, and these
instructions should be followed. It appears, however, from the cases that have been
reviewed that this may not always be practised. With regards to poultry, it is recognised
that broilers have a higher economic value than spent laying hens and so get priority for
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slaughter (Newberry et al., 1999). There is also a difficulty in carrying out ante-mortem
inspections of poultry vehicles, whereby birds on the outside rows may appear to be in
good condition but birds in the centre may be compromised. These factors make decisions
on prioritising slaughter more difficult.
Appleby et al. (2004) acknowledges that “upon arrival at processing facilities birds
may be held in holding facilities for several hours prior to processing” but that
“maintaining good environmental conditions during holding is important to prevent
mortality, especially mortality due to heat stress”. Depending on external conditions and
the ventilation conditions, holding may create an adverse thermal environment and may
impose increased thermoregulatory demands upon birds (Hunter et al., 1998). Inadequate
ventilation during holding may lead to conditions that will cause hyperthermia, and
prolonged holding will also exacerbate the detrimental effects of food withdrawal.
Maximum holding times for broilers of no more than 1 h are recommended by Warriss et
al. (1999). Hunter et al. (1998) suggests that they could be held for 2 h provided adequate
ventilation systems and strategies are in place to facilitate regulation of the microenvironment. The industry needs to incorporate guidelines and practices that will ensure
that wait times at slaughter plants be kept to a minimum and that mechanisms are in place
within holding facilities to adequately control the environment within a stationary
transport vehicle. Ljungberg et al. (2007) found that improved planning of deliveries can
reduce waiting times and queues prior to slaughter, and real-time exchange of vehicle
status information during transport would enhance a slaughter plant’s ability to coordinate
transport and slaughter operations. Incorporation by the industry of technology such as
Global Positioning Systems (GPS) to track loads is one method that could be used to
achieve better planning of the overall transport and slaughter process. Section 20 of the
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Meat Inspection Act allows provisions for the development of regulations that may assist
in this area.
20. The Governor in Council may make regulations for carrying out the purposes and provisions
of this Act and, without limiting the generality of the foregoing, may make regulations:
(f) Prescribing the equipment and facilities to be used, the procedures to be followed and the
standards to be maintained in registered establishments to ensure humane treatment and slaughter
of animals and hygienic processing and handling of meat products….

2.4

Considerations and recommendations

2.4.1

Care and management of welfare – On the farm

1. The suitability of transporting spent laying hens for slaughter should be questioned.
Mortality rates in cases involving spent hens varied from 10-53% (A60243, Maple
Lodge Farms Ltd. v. CFIA, A60308, 473629 Ontario Inc. CFIA). The CFIA also have
a high threshold for mortality (4%) in loads containing spent hens before they will
consider corrective actions. Considering the obvious issues, alternatives such as on
site euthanasia or mobile slaughter facilities should be evaluated for widespread use
within the Canadian industry. The justification for the transport of spent hens into
Canada from the USA should be examined considering such journeys are generally of
a long duration.
2. The proposed change to the Meat Inspection Regulations to allow on-farm slaughter
under veterinary supervision should benefit animal welfare by allowing for on-farm
slaughter of non-ambulatory animals that are still considered fit for entry into the food
chain. This may be a feasible option, particularly for cull dairy cattle. However,
consideration needs to be given as to how well this new change will benefit the average
farmer. The distance that a farmer would need to transport its animal carcass within
the required timeframe may be a major constraining factor on the usefulness of this
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proposal. This again illustrates the geographic conditions that make animal transport
in Canada problematic.
3. Farmers should be required to provide documentation on the condition and treatment
that had been provided for any animals that may be a cause for concern during
transportation. This information should be given to the driver in order for that person
to make a decision on whether they wish to risk transporting the animal.
4. Animals should not be allowed to suffer with a condition, to the extent that they
become emaciated. Farmers should ensure that animals that are suffering from a
condition/disease that is affecting their health and welfare are provided with veterinary
treatment.
5. It should be mandatory for farmers to be familiar with the recommendations provided
within the Compromised Animals Policy and the codes of practice relating to the
applicable species that they farm.
6. The advice of a veterinarian should be sought in cases where farmers or transporters
are unsure whether an animal is fit for transportation.
7. The conditions in which poultry are housed in Canada were of concern following the
review of the Tribunal cases (A60291, Maple Lodge Farms Ltd. v. CFIA). Considering
the climatic fluctuations, the poultry industry should consider updating its
recommendations for ventilation requirements in broiler housing systems. This may
help to alleviate stress at the time of loading, having a resulting positive effect on
transport conditions. Recommendations provided within documents produced by
poultry breeding companies such as Aviagen and Ross should be made standard
protocols. Such documents provide a comprehensive source of advice for poultry
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producers on the most appropriate housing and husbandry requirements for each
poultry breed.
Examples from the cases can be used to back up the recommendations made in points four
to seven. For example in the Mastitis case and the Mytz case the drivers were not informed
of the seriousness of the conditions of the cows at the time of loading. The cows were
allowed to deteriorate to a serious condition while on the farm, and the farmers chose to
transport the animals despite their poor condition. In neither case was the advice of a
veterinarian sought just prior to transportation. Education programs should be
implemented to encourage farmers to market their animals before their condition
deteriorates the point where the animal is considered compromised, and to seek veterinary
advise when in doubt.
2.4.2

Care of animals and management of welfare – During transport

1. The introduction of vehicles that provide greater environmental control and protection
during the transportation of poultry should be considered by the industry. This was
evidenced through a number of cases heard by the Tribunal (For example case A60259,
Stephen Johnson, v. CFIA where a load of broilers were not adequately protected from
cold weather conditions). Vehicles used for the transport of livestock should be, at a
minimum, capable of providing a forced ventilation system. Vehicles with ventilation
system capable of maintaining the range of temperatures within 5oC and 30oC with a
+/- 5oC tolerance depending on the outside temperature as specified in the EU
regulations should be introduced. Investment in vehicles capable of providing such
temperature control was one of the stipulations of the probation order issued to Maple
Lodge Farms in R. v. Maple Lodge Farms (2014 ONCJ 212). This is a positive move
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by the courts that will improve conditions in which poultry are transported for
slaughter by the largest processor in the country.
2. The legal journey duration in Canada for all species needs to be re-evaluated. Evidence
from the scientific community has suggested that the current regulations within
Europe may be inappropriate for some species of animals (European Food Safety
Authority, 2011). Arguments have been made stating that the evidence regarding
animal welfare in areas such as journey duration which has been undertaken in Europe
is not applicable in Canada. The main concerns with regards to long distance
transportation relate to the provision of food, water, and rest, and there is no evidence
to state that animals in Canada have different requirements for these three basic
necessities than animals in Europe. The geographic location of federally regulated
slaughter plants requires long distance transportation of animals for slaughter.
Consideration needs to be given to potential solutions to this problem. Mobile
federally regulated slaughter plants is one potential solution, particularly in remote
areas of the country. Another potential solution may be through encouragement of
provincially regulated slaughter plants becoming federally regulated in order to better
meet requirements. The proposed amendments to the Meat Inspection Regulations
(Canada Gazette, 2012) aim to streamline and simplify requirements for future
applicants to the federal system.
3. The extra provisions that are required within Europe before animals are allowed to be
transported on journeys of long durations need to be considered. The incorporation of
such measures into the Canadian system would be a step in the right direction. These
types of measures could be implemented as part of a phase-out process, by which
journey times could be reduced, and vehicles with controlled ventilation and
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equipment for provision of feed and water during transport could be incorporated in
place of the current systems.
4. The regulations need to incorporate minimum space allowances for transport of each
species and class of animal. The present situation in which the codes of practice are
referred to, but not always implemented, has been seen to lead to issues whereby the
CFIA has issued a Notice of Violation that is subsequently overturned by the Tribunal.
An example was seen in the Brians poultry case reviewed in this chapter and available
as an appendix. Guidelines that have been proposed in Europe could be adapted within
Canada. For example, with cattle and sheep, space allowances should be calculated
according to an allometic equation relating size to body weight. Limits for stocking
densities of broilers in transport containers should be related to thermal conditions.
5. If the safeguarding of animal welfare during transportation is the primary role of Part

XII of the Health of Animals Regulations then the provision of clear guidelines as to
what constitutes undue suffering is necessary. The current situation where the vague
wording of the regulations allows the courts to apply their own standards as to what
constitutes ‘undue’ do not provide adequate protection for compromised animals that
are subjected to transportation. Inspectors and veterinarians need guidelines on what
is considered undue suffering when carrying out their ante-mortem inspections at the
slaughter plants. The courts also need clear guidance on what is to be considered undue
suffering and how it can be identified. To provide this the legislation could be
amended to clarify the meaning of the word ‘undue’. Clarification as to what
constitutes pain or suffering that would violate the regulation could be given through
the use of information present within the Compromised Animals Policy (Canadian
Food Inspection Agency, 2012d). For example, a pig that is trembling, has patches of
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skin discolouration, and laboured breathing would be considered unfit for transport
according to the Compromised Animals Policy. An animal in this condition would be
considered a stressed pig whose condition would worsen if transported. If the
legislation made reference to the Compromised Animals Policy for conditions that
would render an animal unfit for transport then transport of a pig showing the above
symptoms would be a contravention of the legislation. Objective measures for
recognising a compromised animal that is unfit for transport (such as laboured
breathing, discolouration, and trembling) could be referenced when making desicisons
regarding fitness for transport. Agreement on definitions of pain and suffering would
be required by the stakeholders prior to implementing changes to the regulations.
8. The CFIA should ensure through education programs that transporters are aware that
they can and should say ‘no’ to transportation of an animal that is unfit.
2.4.3

Care and management of welfare – At the slaughter plant

1. Long waiting times at poultry slaughter plants should be avoided. Long wait times
were evidenced in a number of the Tribunal cases, particularly in relation to poultry
(A60379 Sure Fresh Foods v. Canada, A60308, 473629 Ontario Inc. CFIA). Warriss
et al. (1999) recommended wait times of no longer than one hour for poultry prior to
slaughter upon arrival at slaughter facilities.
2. Holding facilities in place at poultry slaughter plants should be capable of providing
an appropriate environment for holding birds. This includes adequate ventilation in
place to maintain a comfortable environment in both summer and winter conditions.
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3. Animals should be slaughtered at the nearest suitable establishment to their point of
origin. This would reduce transit times and potentially aid in planning of journeys with
the aim of decreasing wait times prior to slaughter.
4. Slaughter plants should ensure that vehicles that contain animals that may be
compromised are given priority for slaughter. The industry needs to incorporate
technology that will facilitate transportation practices. For example the use of GPS
systems to track loads would allow for better planning and coordination of slaughter
processes.
2.4.4

Need for training in the industry

1. A key issue that was evident from this analysis of cases that have been reviewed by
the Tribunal is the need for training in animal handling and transport to be incorporated
into the transportation industry in Canada. The knowledge, training and experience of
animal handlers and transporters have been shown to have an effect on animal welfare,
e.g., the Mytz case and the Cow Mastitis case. Accredited courses in animal handling
and transport should be implemented by the animal transportation industry on a
national basis and legislation should be changed to incorporate the necessity for
persons involved in work with animals to undergo such training. The provision of
training on a national basis is currently underway through the Certified Livestock
Training program. This is a positive step for the industry and should be supported
where possible by all sectors of the industry.
2.4.5
1

Dealing with the subjective nature of diagnosis of suffering

When deliberating on the outcome of a case the Tribunal needs to consider that
evidence relating to the diagnosis of pain or suffering in animals is inherently
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subjective. Due to this, greater consideration needs to be given to the opinions of
expert witnesses, such as veterinarians when identifying pain and suffering in animals.
2

The current methods used by the Tribunal to identify cases of undue suffering have
too high a threshold and an inappropriate requirement for the animal to demonstrate
overt signs of suffering before the suffering is considered undue.

3

The CFIA should ensure that the Tribunal is made aware of the disease processes
related to a specific condition when presenting evidence to the Tribunal. This will
allow the Tribunal to better use the evidence in its deliberations on the outcome of a
case.

2.4.6
1

The role of the CFIA

The collection of evidence on the part of the CFIA is an area that requires more
attention by veterinarians and inspectors. This involves obtaining photographic
evidence when possible, recording of appropriate measures such as body condition in
an objective manner, checking of facts that they are given by third parties, and
appropriate questioning of persons that are thought to have committed violations.
Collection of evidence was a point considered by the CFIA in their review of the use
of AMP’s. This is an area where the CFIA acknowledges there to be issues, potentially
stemming from the fact that absolute liability offences are distasteful to legal
communities involved in appeals and that this has “resulted in decisions which have
rendered more stringent the elements to be proven and therefore increased evidence
collection to levels approaching prosecution in many cases” (Canadian Food
Inspection Agency, 2012c). A lack of training of investigators and inspectors was
identified in the CFIA evaluation of AMP’s.
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2

Greater consideration should be given by veterinary inspectors to the enforcement
options available to protect the welfare of the animals, e.g. euthanasia, in comparison
with the desire to allow the owner of the animal to obtain a financial return from the
animal. The CFIA reported that some violators appear to receive repeated AMP’s
before moving on to prosecution (Canadian Food Inspection Agency, 2012c). This is
thought to relate to “the quality of evidence, strength of penalties, costs and
understanding of escalation policy by CFIA staff”.

3

The CFIA needs to provide more evidence to support the Notice of Violation.
Scientific literature may be available to back up their claims that a Notice of Violation
was appropriate and this literature should be used to convince a Tribunal to uphold a
notice. The reasons that this is not currently implemented likely relate to a shortage in
staffing available to research cases to an adequate level. Implementing this may
require the CFIA to designate resources specifically to this task.

4

The CFIA need to ensure that in cases where monetary penalties are issued the penalty
is collected. This could be through collaboration with the Canada Revenue Agency. If
penalties are not collected then there is no deterrent to committing a violation.
Penalties can be recovered through the federal court, however there is a five-year time
limit on the period in which debts can be recovered after it becomes payable. The
CFIA indicate that roughly 10% of AMP’s are unpaid (Canadian Food Inspection
Agency, 2012c).
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2.4.7
1

Chain of responsibility

The legal system needs to consider a method of ensuring that at least one party can be
held responsible and accountable for the welfare of an animal throughout the
transportation process.

2

This may involve a system whereby the person/business who procures the animals
becoming responsible for the welfare of the animals throughout the whole process, i.e.
From loading at the farm to the point of slaughter.

3

This person/business could stipulate the conditions in which it requires the animals to
be loaded and transported.

2.5

Conclusions

Overall, the analysis of the cases heard by the Tribunal has indicated that there are animal
welfare problems on the farm, during transportation, and in holding facilities at slaughter
plants. The problems in each of these areas need to be addressed in order to reduce the
number of welfare issues arising due to transportation. All three areas need to be tackled
together. The analysis has highlighted deficiencies in the current legislation and voluntary
guidelines that are in place for the protection of animal welfare in Canada, and suggested
improvements that could be made. The analysis has also identified issues in the Tribunal
system that are related to interpretation of the legislation, and a lack of knowledge
regarding animal welfare issues, such as health and disease processes and signs of pain
and suffering. It falls to the regulator to identify such issues and relate their significance
to Tribunal and judiciary bodies, and this is an area where further failings were identified.
In the cases examined the CFIA were not always successful in making a strong case to the
Tribunal, despite the fact that scientific evidence was in their favour.
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This analysis indicates that the potential welfare issues when transporting poultry
for slaughter are multitudinous. They occur due to risk factors such as environmental
conditions, stocking density, management of loading, management of the transport
conditions such as ventilation on the trailer, extended stationary periods at holding
facilities, and handling practices. Mortality rates when transporting poultry are higher than
those when transporting large farm animals. Transport of poultry involves thousands of
birds per individual trip, making the number of birds that are at risk far greater than when
transporting large farm animals. Considering the numbers involved, and the difficulties
inherent in examination of each individual bird prior to, during, or post transport while on
the vehicle, larger numbers of birds are likely to suffer negative consequences of transport
than any other species.
This analysis has indicated that the legislation needs to provide better protection
for the welfare of animals on the farm, during transport, and at the slaughter plant.
Legislation should be based on the current knowledge and research that is available
regarding transportation, and should include clear, prescriptive guidelines on what
constitutes an unfit animal and undue suffering. Canada is a large country and transport
of animals for slaughter may be necessary, however, this does not mean that animal
welfare should not be a priority. The Canadian legal system and animal transport industry
needs to adapt and conform to the latest scientific research and guidelines that are
available.
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Chapter Three:

A literature review of the effects of transportation on broiler

welfare and mortality

Abstract
The production of chicken meat in Canada is large. In 2014, 620M broiler chickens from
2,768 regulated chicken producers produced 1.06 billion kilograms of chicken meat
(Agriculture and Agri-Food Canada. 2015a). Of this number 1.9M (0.32%) birds were
dead on arrival (DOA) at federally approved slaughter plants. Legislation in Canada
allows birds to be transported for up to 36 h compared with only 12 h in the European
Union. The procedures and practices involved in transportation, i.e. removal of food and
water, catching, loading, confinement in a crate, exposure to a range of environmental
conditions and movement of the vehicle all affect the welfare of birds during transport.
Farm management factors such as flock size, genetics, barn stocking density and health
can affect mortality during transport. The metabolic and physiological stress associated
with food and water deprivation has been measured, and the findings indicate a risk of
dehydration on longer journeys. Injury and trauma are associated with physical handling
of birds during the transportation process and these causes and effects are reviewed. The
association between climatic conditions and mortality and the methods used to control this
issue are reviewed. Factors associated with the duration spent in holding facilities and the
design and construction of such facilities are discussed. There is much work still to be
done in order to quantify the factors associated with mortality during transport of poultry
under Canadian conditions.
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3.0

Introduction

In 2014, there were 2,653 regulated chicken producers in Canada, producing 1.07 billion
kilograms of chicken (eviscerated carcass weight), 60% of which was produced within
Quebec and Ontario (Chicken Farmers of Canada, 2015). Chicken production is regulated
by the Chicken Farmers of Canada, a national organisation that oversees the marketing of
chicken. According to statistics from Chicken Farmers of Canada there are 37 federally
registered meat establishments for slaughter of poultry and 134 provincially registered
meat establishments for slaughter of poultry across Canada (Chicken Farmers of Canada,
2015). The production of poultry is amongst the most highly mechanized sectors in
agriculture, with poultry processing plants in Canada preparing 25,000 broiler chickens
per plant per hour for market. Production in Canada has risen from 608M birds in 2002 to
640M in 2014. This is a 5.4% increase and consists mainly of chickens classed as 2.0 kg
and over (Agriculture and Agri-Food Canada, 2015b). The average weight of a bird
slaughtered in 2014 was 1.66 kg.
Transportation involves numerous aversive stimuli, including handling, inversion,
partial immobilization, confinement, motion, vibration, noise, air movement, temperature
and humidity changes, and food and water deprivation (Freeman et al., 1984). Transport
mortality is influenced by three underlying factors; (a) Health status of the flock, (b)
Thermal stress, (c) Physical Injury (Bayliss and Hinton, 1990). Knowles (1990) suggested
that there was a general level of background death due to physical damage and disease,
but much higher mortality rates were associated with extremes of temperature and
humidity within a load.
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3.1

Scope of the review

“The most immediate indicator of the effects of a transport system is the number of birds
which cannot survive the system” (Knowles and Broom, 1990). According to the poultry
condemnation report from federally registered slaughter plants provided by Agriculture
and Agri-Food Canada (Agriculture and Agri-Food Canada, 2015c), 144.92 of every
10,000 chickens were condemned with 22.47 of every 10,000 birds (0.22%) DOA at
slaughter facilities in 2014. The number of birds slaughtered was 640M. The DOA figure
accounted for 1.4M of the birds that were transported for slaughter in 2014. The number
of birds DOA following transport to federal slaughter facilities has been on the decline
since 2009 (Agriculture and Agri-Food Canada, 2015c). The reasons for condemnation
recorded by the CFIA included dark coloured carcasses and bruising (Agriculture and
Agri-Food Canada, 2015c), which could be caused by, or aggravated by transportation.
The aim of the following work is to identify the factors that affect the incidence of
mortality in broiler chickens transported to slaughter.

3.2

Poultry production in Canada

The design of the poultry industry in Canada is considered that of supply management
(Whiting et al., 2007). This is a system whereby the producers control production. This
ensures that demand for a product is met, that producers receive a reasonable return, and
prices remain stable for consumers (Agriculture and Agri-Food Canada, 2013).
Production rates are determined through federal-provincial-territorial agreements
whereby national marketing agencies and provincial or territorial commodity boards
determine the level of production. The Chicken Farmers of Canada, established in 1978,
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is the national marketing agency responsible for the poultry market. There are issues to be
raised with the supply management system in terms of its compatibility with ensuring
animal welfare standards during transportation. There are tight time frames and
contractual and logistical targets at all stages of the system. For example, scheduling for
flocks of birds starts several months before chicks are placed in a producer’s barn and at
the time of placement a target date for achieving contractual purchase weight is set.
Enough feed for the birds to last until 5-6 hours before depopulation from the barn is
purchased. Missing a target weight can lead to penalisation by the regulatory board, with
processors likely required to reimburse penalties if they were incurred because of a
processor’s delay. Furthermore, those who procure the finished processed product,
including fast food chains, have very stringent weight requirements that can only be
achieved if flocks are shipped at target weights (R. v. Maple Lodge Farms, 2013 ONCJ
535). The system leaves little flexibility to those making decisions at the time of loading
as to whether a load of birds may be compromised if loading or transport were to take
place based on the conditions in that moment. Under the current system economic
imperatives take precedence over animal welfare concerns This makes it imperative that
facilities be designed to protect the welfare of birds during loading in any weather.
Transport of poultry in Canada differs from that in European countries, particularly
when climate is considered. The Canadian climate varies widely, with many populated
regions likely to experience temperature ranges varying from over 25oC (Natural
Resources Canada, 2009b) to below -20oC over the seasons (Natural Resources Canada,
2009a). Temperatures depicted from the Met Office UK (2011) showed the mean
minimum temperature in the UK between 1971 and 2000 rarely fell below -4oC. Canadian
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winter temperatures are often below -10oC in highly populated areas, while such
temperatures are only seen in the Scandinavian countries in Europe. Temperatures in
Western Europe are generally above zero. In the spring months (March-May)
temperatures in Canada hover around zero to 7oC in populated areas. In contrast, European
temperatures in the month of April are generally above 10oC. Summer temperatures in
Canada (June-August) are generally above 15oC with a similar pattern seen in Europe in
the month of July. Fall temperatures in Canada (Sept-Nov) again drop to hover above 0oC
while temperatures in Europe are still very mild, above 10oC. These temperature
differences are important to consider when evaluating the results of research into climatic
effects that has been undertaken into broiler chicken transport, and the applicability of
such results to the Canadian industry.
Another major difference between transport in Europe and that in Canada is the
applicable law relating to legal transport durations. The maximum journey time allowed
under section 148 of Part XII of the Health of Animals Regulations (Department of Justice
Canada, 1990) for poultry transport is 36 h. In Europe, Chapter 5 of Council Regulation
(EC) No 1/2005 on the protection of animals during transport and related operations and
amending directives 64/432/EEC and 93/119/EC and Regulation (EC) No 1255/97
(European Council, 2005) dictates that poultry shall not be transported more than 12 h,
disregarding loading and unloading time, unless suitable food and water is available in
adequate quantities. The provision of food and water during transport is impractical when
transporting poultry, therefore this provision limits the transport of poultry to 12 h within
the European states.
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3.3

Mortality during poultry transport

Procedures and practices involved in transportation impose varying degrees of stress upon
birds, and affect their health and welfare status depending on the magnitude of the
challenges. Because of the design of poultry transportation vehicles, the total number of
dead birds can only be identified at the point of shacking, when they are removed from
crates/containers (Warriss et al., 2005). Prior to this stage, dead birds can only be
identified in the outer crates/containers. There are large variations in published figures for
DOA (Table 6) suggesting the existence of multiple risk factors (Nijdam et al., 2004). The
figures for broiler chickens range from 0.12% reported by Haslam et al. (2008) to 0.46%
reported by Nijdam et al. (2004). The DOA figure in Canada in 2014 was 0.22% according
to statistics from Agriculture and Agri Food Canada. Mortality rates for transport of spent
hens are higher than those in broilers with figures ranging from 1% to 1.2%. Knezacek et
al. 2010 reported higher than average mortality during winter transportation in
Saskatchewan (0.7 – 1.4%). The predominant cause of death was ascites, a condition
common in fast growing broilers, and influenced by farm management factors.
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Table 6: Overview of studies that have provided data on mortality in poultry identified after transport
to slaughter

Author(s)

Bayliss & Hinton (1990)
Warriss et al., (1992)
(N = 3.2M)
Mitchell et al., (1997)
(N = 65,000)
Nijdam et al., (2004)
(N= 1,904)
Warriss et al., (2005)
(N = 59.1M)
Petracci et al., (2006)
(N = 1266M)
(N = 54M)
Vecerek et al., (2006)
Whiting et al., (2007)
(N = 1.09M)
Voslarova, (2007a)
Voslarova, (2007b)
(N = 51.8M)
(N = 118M)
Haslam et al., (2008)
Knezacek et al., (2010)
N = 32,148)
Chauvin et al., (2010)
(N = 5.8M)

Dead on arrival (%)
Average
Range
(mean)
0.42
0.194

Bird Type

Location

Broilers
Broilers

UK
UK

0.23

Broilers

UK

Broilers

Holland &
Germany
UK

0.46

0.00-16.61

0.126

0.35
1.22
0.247

Broilers

0.04 – 2.00
0.00 - 6.60
0.14 – 0.86

Broilers
Spent Hens
Broilers

Italy
Czech
Republic
Canada

0.346

Broilers

0.925

0.446 - 1.404 Hens
& Czech
Roosters
Republic

1.013
0.252
0.12
0.76

(0.59 – 0.96)
(0.15 – 0.68)
(0 - 0.64)
0.70-1.4

Spent Hens
Broilers
Broilers
Broilers

Czech
Republic
UK
Canada

0.18

0 – 1.4

Broilers

France

The analytical methods used when investigating factors affecting mortality during
transport have not always taken into account the multi-factorial risks involved in
transportation or the potential for clustering among data, and therefore may not have
accurately estimated the effect of the risk factors analysed. This needs to be taken into
consideration when referring to the results of such studies.
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3.4

The condition of broilers prior to transport

Broiler chickens are rapid growing, and immature despite their large size. Feather cover
is loose due to their immaturity and the temperatures in which they are housed (Swarbrick,
1986). Broilers are marketed at 36-39 days of age and at a weight of about 2 kg (Bayliss
and Hinton, 1990, Nicol and Scott, 1990). Laying hens are culled at an older age; in some
systems they are transported when they are around 72-76 weeks old (Gregory and Wilkins,
1989).
Broiler production is described as a sequential process requiring livestock
managers to have an understanding of the entire production process in order to maximise
production (Nijdam et al., 2004). On-farm management factors such as nutrition, feed
supply, lighting, temperature, ventilation, stocking density, water supply and vaccine
status all affect the health of a bird (Ross, 2009). Regular monitoring of production
parameters is an integral part of maintaining flock health and bio-security measures. This
includes monitoring of average daily gains, mortalities, and water and feed consumption
during production. Obtaining veterinary advice when health problems are discovered in
the flock is important as the assessment of fitness to travel is difficult with large numbers
of poultry. Swarbrick (1986) stated that the assessment of fitness should consider both the
individual bird and the total load, however, the practicalities of such a task need to be
taken into account, with the average Canadian farm producing 517,000 kg of chicken in
2010 (Chicken Farmers of Canada, 2011). This equates to 315,244 birds per farm at an
average weight of 1.64 kg.
A higher prevalence of disease on farm might increase the number of birds with
subclinical conditions being transported, increasing the risk of death during transport, and
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resulting in a higher number of birds affected by downgrading conditions (Haslam et al.,
2008) or condemnations. Genetic selection of birds for rapid growth is associated with
increased susceptibility to heat stress (Mitchell & Kettlewell, 2009). This is a
consideration for flock management. Some strains of birds are associated with higher
mortality rates (Haslam et al., 2008). The sex of the birds is also a factor for consideration,
with higher mortality reported in males (Whiting et al., 2007, Ritz et al., 2005). This can
be attributed to their higher weights increasing susceptibility to injury and heat stress (Ritz
et al., 2005). Increases in body weight of 100 g increments have been found to lead to
increases in mortality during transportation (Nijdam et al., 2004). Farm management
factors associated with death loss in transit to slaughter during warm weather conditions
in Manitoba, Canada have been investigated (Drain et al., 2007). Flock size was found to
affect transport mortality, with increases in mortality for each additional 10,000 broilers
in a flock (Nijdam et al., 2004). Bird weight and the mortality rate during production were
also associated with an increased number of broilers DOA (Drain et al., 2007).
3.4.1

Access to food

Broilers are unaccustomed to periods of time without access to food and water (Swarbrick,
1986). The effects of duration without access to food and water prior to slaughter are
proportional to the duration. Food is normally withdrawn from a broiler house 8-12 h prior
to transportation, and water is withdrawn 1 h prior to prevent carcass contamination,
should the intestine become punctured during evisceration (Bayliss and Hinton, 1990,
Nicol and Scott, 1990). Food removal time of 8-10 h is recommended (Ross, 2009) and
this should include catching, transport and holding time.
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Measurements of glycogen concentrations in liver can be used to assess the effect
of fasting in poultry. Five hours of feed deprivation results in depletion of liver glycogen
stores (Savenije et al., 2002). A 72% reduction in glycogen in the liver was associated
with transport of 2.4 h, and lairage times over 2 h resulted in further depletion of liver
glycogen concentrations (Warriss et al., 1999). Savenije et al. (2002) found no interaction
between feed withdrawal and transport when measuring liver glycogen levels in chickens
feed deprived for 5 h prior to 90-minute transport and subsequent slaughter. This was
attributed to “gentle handling, low stocking densities of animals in the crates and of the
crates in the truck, and good ventilation conditions” (Savenije et al., 2002). Oba et al.
(2009) and Karaman (2009) associated longer transport durations with higher percentages
of live weight loss. The Ross poultry production manual indicates that birds will lose up
to 0.5% of their body weight per hour when off feed for up to 12 h. This increases to 0.751.0% of their bodyweight per hour when the duration exceeds 12 h (Ross, 2009). Live
weight losses of 0.23% per hour when fasting between 3 and 36 h were reported by
Warriss (1988). The presence of watery droppings from broilers awaiting processing is an
indication of the birds being without feed for an excessive time (Ross, 2009).
There is a link between holding times at the slaughter plant and increased weight
loss, with holding times of 90 min duration leading to higher weight loss compared to no
holding time (Oba et al., 2009). Veerkamp (1986) found that weight losses were 0.5% to
1.0% lower in birds that were provided with water during holding prior to slaughter.
Martins et al. (2009) found that increases in the pre-slaughter fasting period affect bird
behaviour in holding. Birds fasted for periods of 15 h or longer fail to stand and there is
high incidence of feather pecking and peeping, indicative of stress. Periods of fasting
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during the production phase can increase the tolerance of chicks to heat stress
(McCormick, 1979), with survival times doubling after a 48 h fast.
3.4.2

Access to water

Warriss et al. (1993) indicated that longer journeys may lead to dehydration. This was
demonstrated by a significant increase in plasma total protein with increased journey time
from zero to six hours. Transport can exacerbate the effects of dehydration, particularly
during hot weather, as water deprivation reduces evaporative cooling in birds (Skadhauge,
1981). Decreases in muscle moisture content were recorded when ambient temperatures
were raised from 17oC to 23oC in birds that were deprived of both food and water for 24
h (Knowles et al., 1995), while plasma sodium concentrations increased in birds deprived
of food and water when compared to controls at 23oC (Knowles et al., 1995).
Knowles et al. (1996) found no evidence of severe dehydration in broilers
delivered to two separate slaughter facilities in the UK. However, these authors found that
individual birds within a load show signs of dehydration. Knowles et al. (1995) concluded
that deprivation of food and water for 24 h caused small changes in physiological
indicators of dehydration and was unlikely to be a major metabolic stressor. The longest
‘total marketing time,’ i.e. the time from leaving the farm until the time of slaughter in
this study, was just over 7 h, and temperatures ranged from 6.3oC to 24.4oC. These
conditions will not reflect extremes possible during transport of poultry in Canada;
however, birds showing signs of dehydration in these conditions is a warning that the
situation could be much more severe in commercial conditions in Canada.
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3.5

Loading of birds for transport

Stress involved in transportation will begin at the time of loading when birds are caught
and crated. Loading of birds in high temperatures has been attributed to increased
mortality in broiler houses, particularly in the back half of the house (Ritz et al., 2005)
where birds will gather to avoid contact with the catch team. Measures such as limiting
human presence in the house prior to loading will help to reduce crowding of the birds
and so aid in heat dissipation (Ritz et al., 2005).
3.5.1

Depopulation

Depopulation is the removal of birds from the grower barns. Bingham (1986) described
three main issues related to depopulation: 1) Downgrading of carcasses due to damage, 2)
High labour costs, and 3) Unpleasant environmental working conditions. The timing of
depopulation is managed to ensure steady supplies of birds throughout a killing period at
a slaughter facility (Bingham, 1986). Bayliss & Hinton (1990) describe the environment
in which poultry are housed and the conditions under which catching crews work during
the loading of birds for transport.
There are numerous systems used for transportation of poultry. These range from
loose crate systems, where crates are stacked on top of each other, to fixed cages which
are permanently placed within a vehicle, or modular systems where drawers are fixed onto
a rigid pallet and brought into the barn (Bayliss and Hinton, 1990, Swarbrick, 1986). The
doors built into crates must be large enough for birds to be easily loaded and removed
without damage, yet be simple to use. All crates, fixed cages or modular containers should
be constructed in a way that will prevent injury and must be maintained in a good state of
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repair (Swarbrick, 1986). Bayliss and Hinton (1990) and Nicol & Scott (1990) review the
various types of crating systems used for transportation within the UK.
The nature of the work makes it very difficult to perform at optimum levels for the
duration of the task. A single catcher may have to load between 1000 and 1500 birds per
hour (Nijdam et al., 2004). Catching is performed in dim light to minimise bird activity
(Nicol & Scott, 1990). The use of a mechanical unloading system, thought to allow birds
to be handled consistently and improve welfare above that of manual handling has been
assessed (Tinker, 2005). These systems have been found advantageous in reducing the
stressfulness of the catching process (Duncan et al., 1986) and have been incorporated
into commercial use under animal welfare legislation in some countries (Ekstrand, 1998).
The placement of birds in crates/modules on a stationary vehicle while loading
subjects birds to the prevalent environmental conditions. This exposes birds to a number
of potential risk factors that will be elaborated upon in this chapter. For example, birds
may become wet if there is inadequate protection. Alternatively, birds may be subjected
to heat that may be greater than that experienced in the barns. The use of fan trailers
described by Ritz et al. (2005) to provide convective cooling is a method that can be used
to counteract some of the effects of extreme heat during the loading process.
3.5.2

Bruising and trauma associated with depopulation

Physical handling of broilers during depopulation, catching and loading can lead to trauma
and subsequent downgrading of carcasses. If profuse haemorrhaging is involved then
these injuries can be fatal. In one study, by Ritz et al. (2005) such haemorrhaging was
associated with 61% of mortalities with rupture of the liver or lungs being the principle
injuries. Ruptured liver was the most prevalent fatal traumatic lesion occurring in 14.6%
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of birds DOA (Lund et al, 2013). Trauma was a feature of 35% of post mortem
examinations of DOAs in a study by Gregory and Austin (1992) and 29.5% of DOA birds
in another study by Nijdam et al. (2006). Trauma can include dislocated femurs, crushed
skulls, dislocated and broken wings, broken furcula, tibia and fibula bones, broken keels
and broken shanks. Crushed skulls were attributed to the type of crate used for transport.
Lund et al. (2013) reported fractures to the skull as the cause of death in 5.8% of broilers
transported for slaughter in Denmark. Broilers have poor strength to support their weight,
with poorly mineralised bones and soft connective tissues (Swarbrick, 1986). Bird weight
is a contributing factor for death from a dislocated hip, indicating that larger birds have
weaker hip joints, or receive stronger insults during catching and loading. Inverting heavy
birds causes strain on their joints that can lead to injury. Catching and carrying birds by
two legs was proposed as a way of reducing this problem. Lund et al, (2013) reported hip
dislocation and femoral fracture in 3.4% of broilers DOA. The use of mechanical catching
procedures was attributed to the lower incidence of these injuries.
Conditions within housing can affect the risk of injury to birds during
depopulation, with high stocking densities in grower houses affecting the level of wing
bruising found on broilers at processing (Carlyle et al., 1997). In one study it was found
that by the time that broilers have been slaughtered at a slaughter plant, 3% of broiler
chickens had complete fractures (Gregory, 1990). The bones affected included the femur,
radius, ulna, furculum and ischium. However, some fractures may have occurred at the
slaughter plant during unloading, shackling, stunning and post-mortem processing.
From a welfare perspective bruising observed during processing can be used as an
indicator of the number and severity of physical insults sustained during handling and
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transportation (Knowles and Broom, 1990). In one study, bruising was recorded in 18%
of condemned carcasses examined at a federally inspected slaughter establishment in
Canada (Bisaillon et al., 1988). This is significantly higher than that reported in Haslam
et al. (2008) where bruising represented a rejection rate of 0.025%, equivalent to 2.0% of
total carcass rejects. Bruising of the breast is significantly affected by time elapsed
between loading at the farm and processing. The effect of time spent in crates on the
vehicle on bruising of the breast during transport is thought to be due to extended contact
with rigid flooring in crates, and exacerbated by travel on uneven road surfaces. Muscle
injuries caused by handling, impacts in transit, and unbalancing during static exercise
against acceleration forces imposed by vehicle motion, contribute to elevations of the
skeletal muscle enzyme, creatine kinase measured in the plasma (Mitchell et al., 1992).
Plasma creatine kinase activities increase in all birds confined to transport containers, an
indicator of physical stress (Mitchell and Kettlewell, 1998).
3.5.3

Downgrading associated with pre-transport issues

The loss of birds due to death and downgrading of carcasses subsequent to injuries or
disease is an indicator of poor health and welfare on the farm or during transport, as well
as a source of economic loss to the industry (Haslam et al., 2008). Chauvin et al. (2010)
reported a strong relationship between on-farm mortality and DOA at the slaughter plant
indicating rearing conditions are a factor affecting post transport mortality. Bingham
(1986) considered the length of time spent in crates, weather conditions during transport
and lairage and the care by the personnel handling the birds as the main factors that could
affect the downgrading of carcasses. Evidence of problems that would have existed on the
farm have been reported as reasons for condemnation, i.e. infectious diseases and heart
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and circulation disorders (Haslam et al., 2008), and almost 90% of DOA broilers from
Dutch and German flocks from 149 broiler farms slaughtered at a Dutch processing plant
were found to have gross pathology, with signs of infectious diseases, heart and circulation
disorders along with trauma (Nijdam et al., 2006). Haslam et al. (2008) reported a DOA
figure of 0.12% following transportation of broilers in modular transport containers in the
United Kingdom. The mean percentage of total carcass rejects was 1.2%. Acute internal
pathology accounted for a mean of 0.44% of broilers and 36% of all carcass rejection
conditions (Haslam et al., 2008).
Emaciation was the reason for condemnation in 13% of carcasses condemned at a
federally inspected slaughter facility during a two-month period in 1986 (Bisaillon et al.,
1988). Small/emaciated birds accounted for 0.2% of all birds processed and 43% of total
carcass rejects, and an increase in DOA's due to the percentage of emaciated birds was
likely due to these conditions being more prevalent in diseased flocks from which there is
a greater likelihood that birds will die during depopulation, transport and lairage.
Diseased birds tend to have a higher gait score leading to increases in both DOA
birds and total carcass rejects (Haslam et al., 2008), i.e., they show signs of impeded
walking ability, with a gait score of 5 being ‘unable to stand’ (Knowles et al., 2008). It is
recognised that birds with gait scores of 3, 4 or 5 have increasingly compromised welfare
(Butterworth and Weeks, 2010). This higher gait score may be attributed to weakness
caused by the disease or due to a physical impediment that affects the ability of the bird
to walk unhindered. An unhealthy bird will isolate itself from the flock, become
unresponsive to external stimuli, appear hunched and have dull feathers. Dehydration and
emaciation are signs of disease and poor welfare that reflect a bird’s inability to access
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resources. This is often attributable to lameness or disability due to disease, which in turn
leads birds to display high gait scores (Butterworth and Weeks, 2010). Over 27% of
broilers from 206 UK flocks were found to have a gait score of 3 or above (Haslam et al.,
2008).
3.5.4

Stocking Density

An increase in the number of birds in a compartment is a risk factor for mortality during
transport (Nijdam et al., 2004). The appropriate stocking density within a crate depends
on the size of the birds, weather conditions, age, and sex of the birds (Swarbrick, 1986).
Numbers should be reduced in hot and humid conditions to prevent heat stroke or
suffocation; however, numbers need to be sufficient to prevent lateral movement, which
could lead to injuries (Bayliss and Hinton, 1990). Lund et al, (2103) reported lung
congestion in 74.2% of broilers DOA at a slaughter plant in Denmark. Lung congestion
can be associated with thermal overload/heat stress or mechanical compression of the
thorax and abdomen resulting in hypoxemia. A decrease in stocking density from 17.3 to
15.8 birds per crate between March and August has been associated with a decrease in
mortality (Wariss et al., 1992). Current Canadian codes of practice allow a recommended
maximum liveweight loading density of 63 kg/m2 in cold weather conditions with a
reduction of 15-20% during summer conditions, i.e. to between 50.4 and 53.6 kg/m2
(Canadian Agri-Food Research Council, 2003).

3.6

Environmental considerations

Transportation of poultry requires that birds are removed from their barns where they are
kept at a relatively stable temperature that provides a level of thermal comfort, and placed
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within the confines of a crate or container within a vehicle in which there may be little
control over thermal regulation. ‘Thermal comfort’ describes the conditions in which a
bird can maintain body temperature and not have to work excessively hard to do so by
shivering or thermal panting (Weeks et al., 1997). The thermo-neutral zone is that in
which the range of environmental temperature allows the metabolic rate to be minimal,
constant and independent of temperature (Mutaf et al., 2008). The conditions within a
transport vehicle may be too hot or too cold to provide thermal comfort. This can lead to
incidents of hyperthermia or hypothermia which can cause suffering and increase the risk
of mortality. An association between temperature and mortality was reported in Nijdam
et al. (2004) with significant increases in percentage DOA where birds were transported
in high (>15oC) and low (<5oC) ambient temperatures. Petracci et al. (2006) found that
high environmental temperature and high relative humidity were more important than low
ambient temperatures. This finding should only be attributed to areas where conditions
are similar to those seen in Italy where the study took place. Temperatures of between
16oC and 28oC with a relative humidity of 73% are observed in this region between June
and August (Petracci et al., 2006). Canada would be subject to much greater temperature
extremes than Italy, with low temperatures likely to cause more significant effects than in
this study.
Mortality is affected by transport in different seasons (Bayliss and Hinton, 1990,
Warriss et al., 2005, Haslam et al., 2008, Vecerek et al., 2006, Petracci et al., 2006)
indicating that there is an association with ambient temperatures. Warriss et al. (2005) and
Petracci et al. (2006) report a peak in mortality during the summer months whereas
Voslarova et al. (2007) reported the peak in the cold months of the year. One explanation
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for these differences is the climatic effects in the different countries over the seasons. Time
of day also significantly affects mortality, with morning or daytime transportation causing
higher mortality than nighttime transportation (Nijdam et al., 2004).
3.6.1

Heat stress

Transportation greatly limits the methods by which birds can dissipate heat. Behavioural
changes such as spreading the wings, or separation from other birds (Kettlewell and
Mitchell, 1993) or exposing a larger body surface area to encourage heat loss (Warriss et
al., 2005) are not available to birds during transportation. As ambient temperatures
increase the rate of non-evaporative cooling declines as the differential between the birds'
body temperature and the ambient temperature reduces (Teeter and Belay, 1996). Birds
then resort to evaporative means of heat loss by increasing respiration rate. The increase
in respiration however, also increases the bird’s metabolic demands, which further
increases heat dissipation requirements, and alters the acid-base balance (Teeter and
Belay, 1996). A high rate of thermal panting leads to excessive elimination of carbon
dioxide resulting in disturbances in acid-base balance and pCO2 (Arad, 1983). Relative
humidity plays an important role in this process as the ease in which a bird can evaporate
water for cooling declines as air moisture content increases. Temperatures above 18oC
have been associated with a rapid increase in mortality rates (Warriss et al., 2005).
3.6.2

'Paradoxical heat stress'

Heat stress is not restricted to summer conditions. In winter conditions there is the
potential for birds to suffer from hyperthermia during transport due to the microenvironment created by a closed curtain configuration (Mitchell et al., 1992). There are
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clear and large gradients of temperature and vapour density between the centre and outside
crates on a vehicle (Mitchell et al., 1992), particularly in the area directly behind the
headboard (Kettlewell and Mitchell, 1993). Mitchell & Kettlewell (1998) report
temperatures of >30oC and relative humidity of >80% in the core of a load on a mild
winter day. Relative humidity levels of 70-80% are commonly encountered in the thermal
core of a load, resulting in the onset of severe physiological stress at temperatures of 25
to 26oC (Mitchell and Kettlewell, 1998).
3.6.3

Relationship between temperature and humidity

Demand for thermoregulatory evaporative cooling through panting increases as the
temperature within a vehicle rises. This increases the water vapour density within the crate
(Mitchell and Kettlewell, 1998). High temperatures in addition to high humidity reduce
the effectiveness of panting (Warriss et al., 2005). Relative humidity within the thermal
core of a load is commonly between 70-80% (Mitchell and Kettlewell, 1998, Weeks et
al., 1997), therefore, severe physiological stress can be expected to occur at temperatures
of 25-26oC.
Apparent Equivalent Temperature (AET) is a parameter derived from the
temperature, water vapour pressure and psychometric constant. It is used to predict
thermal stress during exposure to different temperature-humidity combinations (Mitchell
and Kettlewell, 1998). Values of AET <45oC are regarded as presenting no additional risk
to the welfare or survival of birds due to heat stress. Values of AET between 50 and 70oC
are considered to be moderate to severe and associated with increasing physiological
stress, failure of several homeostasis systems, tissue dysfunction and damage, metabolic
derangements and activation of the Hypothalamic Pituitary Adrenal axis (Mitchell and
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Kettlewell, 1998). An AET of 70oC will induce hyperthermia, while an AET of 80oC is
life threatening.
A Temperature-Humidity Index (THI) is another measure used as an indicator of
the level of stress placed on an animal by the environment. Calculation of THI involves
the following equation: THI = td - (0.55 - 0.55RH) (td - 58) where td is the average daily
mean dry bulb temperature (Fahrenheit) and RH is the percentage relative humidity
(American Society of Agricultural Engineers, 1983).
3.6.4

Ventilation

Passively ventilated broiler vehicles are often poorly ventilated leading to unfavourable
thermal conditions. A thermal core can develop where ventilation is minimal, e.g.
immediately behind the headboards in the upper compartments, thereby increasing the
risk of heat stress. In cold conditions, cold spots can develop in areas of air entry. This
excessive airflow around birds can lower rectal temperatures (Knezacek et al., 2010,
Kettlewell et al., 2000).
The methods of alleviating heat stress during transportation mainly revolve around
the control of ventilation on the vehicle. Passive ventilation of the vehicle can be very
variable, depending on the degree of openness or closure of the air inlets, vehicle
movement and wind speed and direction. Temperature and relative humidity within a
vehicle increase when vehicles are stationary, with a greater relative temperature increase
during winter transport (Kettlewell and Mitchell, 1993). In summer conditions the effect
of such temperature increases on mortality rates may be higher than in winter months. A
temperature gradient of 10oC can occur when vehicles are stationary compared to when
moving (Weeks et al., 1997). The airflow distribution patterns on broiler transport
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vehicles can be complex and affect ventilation of the vehicle. Pressure distribution can
alter air movement when air inlets and outlets are not clearly defined on a vehicle. For
example, Knezacek et al. (2010) reported that small openings on the top headboard vent,
and the spaces between the curtains and tailboard of the trailer where the tarp remained
unfastened became unintentional air inlets due to the pressure distribution on the trailer.
Control requires a driver to make a decision as to what they perceive to be appropriate
adjustments (Mitchell and Kettlewell, 2008). When vehicles are in a winter configuration,
with curtains closed, a stationary vehicle will see temperatures within a vehicle approach
those observed in summer conditions, with a higher vapour density, causing a higher
thermal load. Impairment of airflow will allow for heat and moisture to accumulate,
adding to heat stress upon the birds.
Ventilation within the vehicle must be sufficient to dissipate the thermal load in
warm weather conditions. The rate of ventilation should allow sufficient air movement to
dissipate excess heat from the immediate vicinity of birds and achieve a comfortable air
temperature within all crates (Weeks et al., 1997). Mitchell and Kettlewell (1998) state ‘it
is possible to calculate minimum ventilation rates for specific conditions’ and calculations
for ventilation rates are provided (Weeks et al., 1997). Ventilation needs to be at a
sufficient rate to maintain the core temperature of a load below 25oC (Mitchell and
Kettlewell, 1998). However; the stocking density in each crate/module and the length of
the journey impact the thermal limits for survival. High stocking density can affect
ventilation where densely packed birds may impede air movement and limit the mixing of
air (Knezacek et al., 2010).
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Recommendations for improvements in the ventilation on vehicles include the use
of sensors within the load to monitor air temperature. This, in combination with automated
ventilation or control by a competent driver who can make adjustments to the vehicle can
help to keep the temperature between 10-15oC when transporting broilers (Weeks et al.,
1997). An adjustment of stocking density is also necessary, particularly in warm weather
conditions. Fewer birds on a load would generate less heat and moisture within a vehicle.
More space would also allow birds to respond to ambient temperatures behaviourally. In
contrast, a higher stocking density in cold conditions will increase the heat production in
the vehicle and so aid in improving thermal comfort for the birds during transit.
3.6.5

Cold stress

The risk of birds suffering from cold stress during transportation is considered less than
that of heat stress when transporting birds in the UK (Warriss et al., 2005), however, it is
still a factor for consideration, particularly in areas where the climate can reach very cold
temperatures as is possible throughout Canada. If temperatures drop below the lower
critical temperature for broilers, the rate of heat production will rise. Heat production will
continue to rise with falling ambient temperature until a maximum ‘summit metabolism’
is reached. Below this temperature heat production declines (Nichelmann et al., 1986).
Sturkie (1946) studied the physiological effects of hypothermia in fowl by inducing
hypothermia in adult White Leghorn cocks and hens. Birds were suspended up to the neck
in water ranging in temperature from 6 to 11.7oC. Sturkie (1946) found that survival times
of hens and cocks subjected to different water temperatures was proportional to the
temperature of the water. Shivering began within 10-15 min after being placed in the water
baths. The intensity of shivering decreased once body temperature reached approximately
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26oC, but did not cease until death. Respiratory rate decreased and respirations became
irregular and arrhythmic, as respiratory mechanisms failed and cyanosis of the head and
comb developed.
If conditions are dry and the stocking density is appropriate, it is possible to
transport broilers with minimal mortality in well-ventilated containers in ambient
temperatures as low as -4oC (Mitchell et al., 1997). The core body temperature of birds
decreased during 3 h exposure to temperatures of -8oC and -14oC. Birds at 6 weeks of age
coped better with conditions of extreme cold (-14oC) than five week old birds, evidenced
by meat quality characteristics and decreases in core body temperature and blood glucose
levels (Dadgar et al., 2011, Dadger et al., 2012). These authors found that exposure to
cold temperatures (<0oC) during transportation resulted in a significant drop in core body
temperature and blood glucose, and a significant increase in live shrink of birds. Cold
temperature exposure was found to influence meat quality characteristics, particularly
thigh meat quality. Time spent in lairage further pronounced the effect on development of
‘dark, firm, dry’ meat characteristics, (related to depletion of muscle glycogen (Dadger et
al., 2012b)) in breast meat. However, the conditions of these experiments did not mimic
commericial conditions as birds were individually isolated with their containers during
the transport simulation (Dadgar et al., 2011, Dadger et al., 2012). Forty-four percent of
broilers exposed to simulated cold weather conditions (-15oC) for 3 h became hypothermic
(core body temperature dropped below 39.3oC) (Strawford et al., (2011). However, the
conditions of this experiment did not mimic commercial conditions. The lower stocking
density used allowed birds to engage in behavioural responses to the cold such as huddling
and the birds were not exposed to any wet conditions. Humidity and moisture can
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exacerbate the effects of cold conditions by making birds wet and decreasing the
insulation capabilities of the feathers. Increases in sensible heat production at low
temperatures are accompanied by increased moisture output (Watts, 2011). Conditions
where birds do not have to increase their heat production are preferred during transport.
This involves providing ventilation that allows birds to maintain their body temperature
within the thermo-neutral zone, thus conserving energy (Watts, 2011).
Under winter transport conditions in Saskatchewan, vertical and horizontal
temperature gradients within a vehicle carrying a load of broilers have been observed.
Vent and curtain configurations affect the thermal micro-climate within a vehicle
(Knezacek et al., 2010). Passively ventilated trailers provided acceptable on-board
thermal conditions in terms of providing conditions within the thermal zone of comfort in
warm weather conditions where the average ambient temperature was 22oC; however,
cold weather transportation exposed birds to less than optimum conditions. In cold
weather conditions (-22oC) large temperature increases above ambient and accumulated
moisture indicated ventilation was not adequate when curtain sides were closed
(Burlinguette et al. 2012). Temperatures near the side curtains and adjacent to areas of air
ingress were within 1 to 2oC of ambient, with a low of -20.7oC (Burlinguette et al. 2012).
Air entry from the edges of curtains led to conditions of cold stress for birds in this vicinity
(Knezacek et al., 2010). Birds may become wet in crates near ventilation inlets due to the
ingress of aerosolised road spray in wet weather. When air temperatures are low, the
combination of wetting, which disrupts effective feather insulation and air movement,
may result in rapid cooling and potentially lethal hypothermia (Mitchell et al., 1997,
Hunter et al., 1999, Kettlewell and Mitchell, 1993). Wetting induces hypothermia at
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temperatures as high as 6oC (Mitchell et al., 1997) to 8oC (Hunter et al., 1999), and can
be lethal at environmental temperatures of -4oC (Mitchell et al., 1997). Death can occur
within 2 h when birds are exposed to temperatures of 0oC or -4oC (Hunter et al., 1999).
At mean ambient temperatures of 12oC wetting of broilers resulted in a decrease in rectal
temperature of 2.1oC following 3 h transport, compared to birds that remained dry. In poor
weather, birds in vulnerable locations on a vehicle may experience potentially lethal body
temperatures (Hunter et al., 1999). Frost accumulation has been observed on crates and
modules positioned closest to tarpaulins in cold weather conditions in Saskatchewan,
making the areas near the curtains one of the vulnerable locations on a transport vehicle
(Knezacek et al., 2010). Mitchell et al. (1997) describe similar findings where 36% of
mortalities were attributed to the position of a module in the back-bottom of a trailer where
there was a ventilation inlet present. Birds near such inlets are also more susceptible to
wetting, which may cause issues with temperature regulation regardless of the external
temperature. Food withdrawal prior to transport may exacerbate this situation by depriving
birds of a readily available source of metabolic energy (Hunter et al., 1999).

3.7

Journey Duration

Journey length has been reported in a number of studies to contribute to mortality with
journeys of over 300 km (Vecerek et al., 2006, Voslarova, 2007a) or over 4 h duration
(Haslam et al., 2008, Warriss et al., 1992) generally associated with highest mortality
rates. Mortality rose from 0.156% when journeys were less than 4 h to 0.283% on journeys
longer than 4 h (Warriss et al., 1992). Distance however, was found to be less important
as a risk factor for mortality than the length of time spent on the vehicle (Warriss et al.,
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1992). Birds can spend a considerable time waiting on stationary vehicles at the beginning
of a journey during the loading process and prior to unloading at their destination. The
reasons for this and the associated risk factors for mortality during transport will be
discussed in the next section. Warriss et al. (1990) reported that 76% of 5819 journeys
took less than 4 h in the UK, and Mitchell & Kettlewell (1998) reported journey durations
of 3 h to be representative of the majority of transport times within the UK. Burlinguette
et al. (2012) reported transport durations ranging from 1 h to 4 h with an average of 2.7 h
in Western Canada. Nijdam et al. (2004) made a recommendation that slaughter plants
should only accept broilers from farms within 2 h distance from the plant. This
recommendation would be impractical in Canada where producers must often transport
their birds very long distances in order to reach a federally regulated slaughter plant. In a
study of transportation of broilers to a slaughter plant in Manitoba, Canada, Whiting et al.
(2007) reported maximum journey duration of 6 h. Reducing journey duration would
require relocation of production facilities or provision of more slaughter plants.
3.8

Holding facilities

Upon arrival at the slaughter plant, birds are held in their crates or containers in the
vehicles in which they were transported, or removed from the vehicles and placed within
a holding area within their transport modules. Death which occurs during holding when
transporting broilers is very difficult to quantify in commercial conditions. To further
complicate matters, deaths may be a delayed consequence of stresses that have occurred
during transport (Knezacek et al., 2010).
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3.8.1

Construction & Design of holding facilities

Holding facilities at broiler slaughter plants can range from basic climatic housing to
sophisticated environmentally controlled lairage. Shackelford et al. (1984) described a
common design for holding facilities as 'open sided protective shelters' divided into
individual trailer bays by the roof support columns. The columns support rows of
ventilating fans that help exhaust heat and respired gases generated by the poultry (Esmay,
1969). The most basic purpose of holding facilities is to act as a shelter for vehicles/crates
containing birds while they await their designated slaughter time. However a basic facility
can easily fail its task of protecting animal welfare if there are little means of controlling
the environment within the facility. Control of the environmental conditions in the holding
facility is very important to ensure animal welfare, and requires constant monitoring. If
optimal condition are provided mortality rates can be minimised.
While in the holding facility birds are kept within their crates. Heat will build up
rapidly within a stationary vehicle if adequate ventilation is not provided to dissipate this
build-up. Holding facilities should provide automated ventilation systems and strategies
to facilitate regulation of the broiler microenvironment within the crates. Using automated
systems reduces the possibility of human error and such systems can be kept within set
parameters. Strategies reported by Quinn et al. (1998) include the use of removable panels
on the outer doors to open up the holding area during summer, and water misting systems
to reduce the temperature in the holding area. Exposure to direct sunlight has been
identified as a risk factor for mortality during the holding period (Nijdam et al., 2004).
This should be considered when designing such facilities.
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3.8.2

Duration of holding

The time spent in holding is an important factor affecting the risk of mortality in poultry.
Holding periods have been reported to vary in length and are often extensive, (e.g. the 16
h recorded by Ritz et al. (2005). The duration of holding can have a significant effect on
mortality, as vehicles are stationary during this time, allowing the build-up of heat within
the load.
Bayliss and Hinton (1990) report high levels of mortality in loads kept in ventilated
lairage for periods of 4 h. Seasonal effects are also seen within holding facilities. Hunter
et al. (1998) reported differences in temperature gradients in crates between summer and
winter holding conditions, causing hyperthermia in winter conditions that was attributable
to the use of supplementary heating in the holding area in winter. Similar results were
reported by Quinn et al. (1998) who reported temperature lifts of 9.7oC in winter
conditions and 11.6oC in summer conditions. During the first 1-2 h of lairage, drawer
temperatures within modules that have been removed from the vehicle and placed in the
holding area rise steadily and generally remain constant for the rest of the holding period
(Vieira et al., 2011). Air quality can become an issue, with increases in carbon dioxide;
therefore ventilation systems must be capable of distributing air in an effective way as
opposed to simple increases in ventilation rates (Quinn et al., 1998). Airflow needs to be
even across all areas, including the centre of crates/vehicles in order to be effective.
Lairage time can also contribute to live weight loss, and Oba et al. (2009) report
weight loss of 3.76% after 90 min of lairage. After this time there was no significant
weight loss. Shackelford et al. (1984) found the use of an evaporative cooling system in a
holding facility reduced weight loss and resulted in lower mortality rates (0.40% versus
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0.66%) than a conventional fan-based system. Evaporative cooling systems cool air
through the evaporation of water. Quinn et al. (1998) reported that water-misting fans
reduce internal ambient conditions; however, their use also increases ambient humidity to
saturation point, which can result in high AET values. Minimisation of holding time alone
is not a sufficient strategy for controlling thermal stress (Quinn et al., 1998). Lairage
periods of less than 2 h are recommended (Hunter et al., 1998) with careful monitoring of
the lairage and in crate temperatures necessary along with appropriate action to deal with
issues identified.
3.9

Conclusions

Much research has taken place to investigate the numerous factors that affect the mortality
of poultry during transport to slaughter. There has been recent research in Saskatchewan,
but most of the early work took place in the UK. Transport of poultry in Canada is subject
to greater temperature extremes and longer distance than that in Europe. Canadian law
allows for birds to be transported for longer durations in Canada as opposed to Europe.
These factors make the situation in Canada significantly different from that seen in
Europe, and limit the applicability of the results of studies under European conditions.
Whiting et al. (2007) and Drain et al. (2007) associated increased transport mortalities
with cumulative death loss during the growing phase. That particular study also found that
high ambient temperature at the time of slaughter, and the loading density of the truck was
major factors associated with high losses during transit. Knezacek et al. (2010) reported
evidence of moisture accumulation during transportation in winter conditions in
Saskatchewan. There was a potential for the development of both hypothermia and
hyperthermia and large temperature gradients were recorded within the vehicle. The
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cumulative effects of production and transport factors contributing to mortality also need
further consideration. Many studies have looked at just one factor and its relationship to
mortality as opposed to taking into account the multi-factorial nature of the process. This
also needs further investigation.
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Chapter four:

An epidemiological approach to identifying risk factors for

mortality during transport of broiler chickens for slaughter in Atlantic Canada

Abstract
The transportation of broilers for slaughter is associated with a number of risk factors for
mortality which can be investigated in an epidemiological study. Data recorded during the
transport of broilers to a commercial slaughter plant in Atlantic Canada were obtained for
analysis. The risk factors for mortality in 4,653 loads of broilers transported for slaughter
over a 19 month period were analysed using a multilevel linear model in Stata 14. Random
effects at the producer and barn level were included. The mortality risk reported (0.29%)
was based on a log transformation of these data. Variation in mortality risks was attributed
to factors affecting each individual load as opposed to being related to the producer or
barn of origin. The mortality risk was higher in cold weather conditions compared to hot
weather conditions. At very cold external temperatures, the mortality risk was reduced at
high compared with low crate stocking densities, but it still remained higher than that at
warmer temperatures. The stocking densities used by the slaughter plant were within the
maximum recommended in the Canadian codes of practice for transport of poultry.
Keeping birds dry during transport results in lower mortality risk than when birds become
wet. A feed withdrawal period of 8 h may be benefical to reduce mortality during transit.
Increasing transit time, and the duration spent in the holding barn resulted in increased
mortality risk. The effect of age depended on the sex of the birds, with loads containing
pullets generally having a lower mortality risk than mixed sex or cockerel loads.
Improvements in the monitoring and control of the thermal conditions (hot and cold)
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within trailers and the holding barn would be beneficial in reducing the mortality risk.
During extreme weather conditions, consideration should be given to the ability of the
equipment and facilities to provide appropriate conditions for the broilers when making
decisions as to whether loading and transportation should be undertaken.

4.0

Introduction

Transportation of poultry involves the following processes: catching and loading of birds
into crates or containers, loading the containers on to a vehicle; driving to a processing
facility; and a stationary period while awaiting the designated slaughter time.
Transportation of birds, regardless of location, involves numerous aversive stimuli
including handling, inversion, partial immobilization, confinement, motion, vibration,
noise, air movement, temperature and humidity changes, and food and water deprivation
(Freeman et al., 1984). The effects of each of these stimuli will vary from being mildly
stressful, to causing death, depending on factors such as conditions in the barns during the
growing period, the skills and capability of the persons responsible for catching and
transport, the type of vehicle used, and individual variation in how a bird perceives its
environment. For example, a bird that reacts fearfully when being caught by a handler
may display more wing flapping behaviour that could lead to injury. Individual birds may
vary in how they react to particular stimuli or aspects of their environment. However,
injury from handling of the birds (Gregory and Wilkins, 1992) and thermal distress from
inappropriate ventilation (Kettlewell, 2001), temperature and humidity (Mitchell and
Kettlewell, 2009, Hunter et al., 1999) are the factors most likely to be associated with
mortality during transport. Expert opinion has deemed environmental factors the most
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important of all potential stressors when transporting poultry (Kettlewell, 1989, Mitchell
et al., 1994, Mitchell and Kettlewell, 2004).
In Canada, the climate varies widely, with many populated regions likely to
experience temperature ranges varying from over 25oC (Natural Resources Canada,
2009b) to below -20oC over the seasons (Natural Resources Canada, 2009a). Much of the
research on the effect of environmental factors on mortality during transport has taken
place in the United Kingdom and other European countries where winter conditions can
be considered mild compared to those experienced in Canada. Knezacek et al. (2010)
compared the effect of transportation in the winter climate in Saskatchewan, Canada,
where temperatures dropped below -28oC, to the United Kingdom, where Mitchell et al.
(1997) recorded a mean temperature of -4oC and a minimum of -10oC during transport
studies in winter conditions. Temperatures depicted from the Met Office UK, (2011)
indicated that the mean minimum temperature in the UK between 1971 and 2000 rarely
fell below -4oC.
Under Canadian conditions, birds are also likely to be transported for longer
distances than their European counterparts. This can be attributed to the larger geographic
scale of the country, and the number and distribution of slaughter plants. Producers may
have to send their bird’s great distances if they want their birds processed at a federally
registered slaughter plant. Producers can choose to have birds processed at provincial
slaughter plants. However, this limits the market to which their meat can be distributed to
within the province of origin; therefore the economic return may be less.
Birds that have died between catching and the moment of slaughter are referred to
as 'dead on arrival' or DOA. According to the poultry condemnation report from federally
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registered slaughter plants provided by Agriculture and Agri-Food Canada (2011), 32.56
out of every 10,000 birds (0.33%) were DOA at the slaughter plant in 2011. Although
this percentage might seem insignificant, when the number of birds slaughtered annually
in Canadian federal slaughter plants are taken into consideration (599M birds were
slaughtered in 2011) it accounts for 1,9M birds.

In 2011 the average price paid to a

producer for a broiler was $1.61 per kilogram live weight, with the average bird weighing
1.65 kg. In monetary terms the value of DOA birds equates to $5,242,760, a significant
cost to the poultry meat industry.
There are large variations in published data for percentage DOAs, suggesting the
existence of multiple risk factors (Nijdam et al., 2004). In broilers, these figures range
from 0.12% reported by Haslam et al. (2008) in the UK to 0.46% reported by Nijdam et
al. (2004) in the Netherlands. The analytical methods used when investigating factors
affecting mortality during transport have not always taken into account the multi-factorial
risks involved in transportation. In such studies, the results may not accurately estimate
the effect of the risk factors analysed. Some of these factors may be confounded or
dependent on the effects of other factors that were not taken into account. This limits the
value of such studies as the estimates reported relate only to the factors investigated and
not to the process as a whole.
4.0.1

Aims

The aim of this study was to use an epidemiological approach to examine the risk factors
for mortality during the transport of broilers in commercial conditions in Canada. The
study included risk factors from rearing in the barn until leaving the holding barn at the
slaughter plant in order to gain an insight into the multiple causes of mortality during
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transport. A multilevel model with both random and fixed effects would allow for analysis
of predictors of interest. This type of model would take group structures into account,
providing better estimates of the parameters and their standard errors and allow multiple
causes of mortality to be identified. This approach should allow identification and
assessment of the key factors that affect mortality during transportation.

4.1

Materials and methodology

Data was provided by a Canadian poultry slaughter plant for statistical analysis. The
information provided by the slaughter plant consisted of four separate types of data
routinely collected in the course of their business. The ‘main’ file was an Excel
spreadsheet which provided information about each journey with each record consisting
of these data from a trailer carrying broiler chickens for slaughter between January 2008
and July 2010, and was therefore considered a master file. The three remaining files were
PDF documents containing flock reports, driver reports and holding barn reports. These
files contained information which was recorded by hand by the producers, drivers and
holding barn staff respectively, and the files were scanned to create the PDFs by staff at
the slaughter plant for this project (See Table 7). The slaughter plant also provided
documentation outlining guidelines provided to drivers on how to deal with trailer
ventilation in varying weather conditions, and guidelines on crating densities to use for
different bird weight categories in hot and cold conditions.
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Table 7: Overview of the information provided by the slaughter plant
Name
File Type
Description
Information given
“Main”
Excel
Basic information
• Slaughter date
about each journey
• Producer name
• Barn number
• Catch team name
• Driver name
• Number of birds on the trailer
• Average bird weight
Flock
PDF
Information
• Estimated mortality in the barn prior
reports
collected from each
to depopulation
producer regarding
• Barn of origin
the status of the
• Density at which birds were stocked
flock on the farm
in the barn
• Medications used
• Time at which feed and water was
removed from the birds
Driver
PDF
Information
• Weather conditions at the farm and
reports
completed by each
on-route
driver on each
• Loading date
journey
• Sex of birds
• Number of birds on the trailer
• Time of start of loading
• Time of departure from the farm
• Number of stops made by the driver
• Temperatures within various sections
of the vehicle during the journey
• Position of ventilation inlets on the
trailer
• Time of arrival at holding
barn/slaughter plant
Holding
PDF
Information
• Weather conditions at the slaughter
barn
recorded while the
plant
reports
trailer was waiting
• Temperatures within various sections
in the holding barn
of the vehicle
prior to slaughter
• Condition of birds on arrival
• Time that the trailer was moved from
the holding barn to the slaughter plant
• Use of panels or canvasses in the
holding barn

4.1.1

Data entry and collation

Following a review of the information provided in each PDF file, a number of key
variables were chosen and input using EpiData (EpiData Entry, 2008). These variables
were chosen following review of the pertinent literature regarding mortality during poultry
transportation. A summer student assisted with the data entry process. Driver reports and
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flock reports were only available from January 2009 – July 2010; therefore,
information/data in the main file from 2008 was not used. Data was then imported to
Microsoft Excel, and each observation was matched to the master file using the key
variables, date, trailer number and barn number, which uniquely identified each
observation in the master file.
4.1.2

Data verification

Following completion of the merging of the four sets of data, the complete dataset was
imported into Stata 14 (StataCorp, 2015). Each observation within the dataset referred to
a load of poultry from a particular barn. There were instances when a trailer contained
more than one load of birds. At this point, a number of verification checks were carried
out to ensure that data had been merged correctly. To do this the variables that were
present in the main file were compared to those that were collected from the PDF files.
For example, the bird count given in the ‘main’ file was compared to that given in the
driver report. The outcome of interest, ‘mortality risk’ was calculated using the bird count
and number of dead birds, both of which were provided in the 'main' file. The bird count
was also given in the driver reports. Therefore, the accuracy of this information could be
verified by comparing the count from the main file and the count from the driver report.
Where inconsistencies were found the information was verified by checking it against that
given in the PDF file.

4.1.2.1

Information from time variables

An important area for verification was the times provided in each of the PDF files. There
was no consistency between the driver reports and the holding barn files as to how time
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was recorded, i.e., 24 h clock or 12 h clock (am/pm). In the flock sheets the producer was
asked to state whether the time feed and water was removed from the barns was AM or
PM. The complete dataset has 25 different time variables of which 9 were used in the
analyses (Table 8), each of which needed to be verified against each other in order to
ensure that the times were in sequence. For example, a load could have up to 11 driver
checks, generally spaced at one hour intervals, as well as a number of checks at the holding
barn that were also generally taken at hourly intervals. These, in combination with the
times given for feed removal, arrival at the farm, start and end of loading, departure from
the farm, arrival at the slaughterplant and departure from the slaughterplant all had to be
examined to ensure the sequence of events was correct for each load. The slaughter time
was not recorded. Therefore the durations are calculated until the birds left the holding
barn. The duration between leaving the holding barn and arrival outside of the slaughter
plant unloading area, the duration spent waiting outside of the slaughter plant before antemortem inspection and the duration takenor unloading within the slaughter plant were not
known. A subset of data did not have a record of the time that the load departed the farm.
These were loads that were recorded on driver report sheets used by broker companies
contracted by the slaughter plant. The driver reports from the broker companies varied
greatly in the information collected compared to those used by the slaughter plant. This
also included differences in how temperature data was recorded.
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Table 8: Time variables used in the complete dataset
Time
File
Description
Time off feed
Flock
The time that feed was removed
Start of loading
End of loading
Departure
Up to 11 driver checks

Driver
Driver
Driver
Driver

Arrival according to the driver

Driver

Start of loading
End of loading
Time that the trailer left the farm
Drivers typically checked the load every hour
during transit
Driver’s arrival time

Arrival according to the holding barn

Holding

Time at which the holding barn recorded arrival

Holding barn checks

Holding

Holding barn staff typically checked the
temperature in each load at hourly intervals

Departure from the holding barn

Holding

Time that the trailer left the holding barn just
prior to slaughter

Having the times in sequence was important so that accurate durations could later be
calculated. To assist in calculating whether journey times were accurate, the location of
each producer was found using Google Maps, and the estimated transit duration from the
producer to the slaughter plant was calculated. The information given in Google Maps
was not considered definitive, but rather used as a guideline as to how long a journey
might take. By having a clear idea of the time that feed and water were taken away
(because this was recorded as AM or PM), and estimating the time a journey might take,
it was possible in some instances to estimate the times at each stage in between. This
assisted in the calculation of times when it was unclear if the time was AM or PM. The
average transit duration from each producer could then be calculated based on the
information available, and this figure was used in cases where it had not been possible to
calculate the transit duration in any other way. Flock sheets, driver records and holding
barn records were checked for journeys showing inconsistent transit durations from the
same producer. The calculated total duration without feed was cross-referenced against
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the summation of the duration of individual stages of the journey. The durations calculated
are presented in Table 9.
Table 9: The duration variables calculated from the time variables recorded in the dataset
Duration
Description
Duration of feed withdrawal Time between feed removal and the start of loading
before loading
Loading duration
Time from the start of loading until the end of loading
Transit duration
Holding duration
Total duration
Total duration without feed

Time from the end of loading until arrival at the slaughter plant
Time from arrival at the holding barn until departure from the
holding barn
Time from the start of loading until the load left the holding barn
just prior to slaughter
Time from feed removal at the farm until departure from the holding
barn

Secondary checks on the validity of data were undertaken. In this process all flock sheets
were examined to determine the accuracy of data. Where discrepancies were found, data
were verified by re-examination of the original data sheets. A number of observations
where there was no agreement between two individuals involved in the review process
were removed from the data set.

4.1.2.2

Information from temperature variables

Environmental temperature
The external temperature at the farm, during transit, and at the time of arrival at the holding
barn was recorded by the drivers. Staff at the holding barn also recorded the external
temperature. The method used to record temperature varied across the information
sources. On occasion it was not clear whether the information was recorded as Celsius or
Fahrenheit, and it was difficult to decipher, which would be correct (particularly in
winter). This was done by looking at data from other journeys on the same day from the
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same producer/barn, then, using that data to estimate the temperature where data was
missing. To provide more data for the external temperature at the holding barn,
temperature data was obtained from the nearest meteorological station via Environment
Canada (Environment Canada, 2010). This location was approximately 41 km from the
slaughter plant. The data available via Environment Canada provided the mean, minimum,
and maximum temperature value for each day over the period of interest. The mean,
minimum and maximum relative humidity for each day was also taken from this source.
Temperatures within various sections of the vehicle whilst in transit
Drivers recorded the temperature within the trailer based on readings from sensors placed
within the load. Trailers contained three or four temperature sensors placed at different
locations. The crates containing the birds were stacked in four blocks that were nine high,
four wide and two deep on each side of the trailer. A small gap separated blocks of crates
on each side. Three sensors were located in the centre of the loads between each block,
and where four sensors were used; one sensor was located in the centre at a lower level
(Figure 4).
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Figure 1: Design of trailer and placement of sensors. C4 was not used on trailers that had just three
sensors

The mean temperature in each zone was calculated by adding the temperatures recorded
by the driver and dividing the total by the number of times that temperature measurements
were recorded. The median temperature over all zones in the trailer for each journey was
calculated (Table 9).
Temperatures within the vehicle whilst in the holding barn
The holding barn consisted of eight bays separated by banks of fans used for ventilation
of the vehicles (Figures 2 & 3). The front and back sides of the barn could be left
completely open, or if required, closed by using canvases and panels to close off each bay.
In hot weather, water was sprayed on the floor of the barn and into the air by misters with
the aim of providing a cooling effect. Staff in the holding barn recorded the temperature
within the trailers using probes that were manually placed at positions high and low within
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the vehicle. The data collected at the holding barn was treated similarly to that from the
journey to the slaughter plant.

Figure 2: Holding barn structure
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Figure 3: View of the layout inside the holding barn.

4.2

Final dataset

There were 4,653 observations (each observation represented a load of broilers transported
from a producer to the slaughter plant) in the complete dataset based on the information
provided for each load in the main file. Table 10 provides a basic overview of some key
variables provided in the dataset. This shows a structure to data in that the data were
'clustered' (i.e., within groups) with observations sharing common features making them
more similar than otherwise. Loads were collected from four provinces, three in the
Atlantic Canada region (i.e. New Brunswick, Nova Scotia and Prince Edward Island) and
Quebec, from 114 different producers (farmers) and from 257 different barns. A subset of
producers had common characteristics, such as obtaining feedstuffs from the same source.
The slaughter plant divided producers into 12 groups based on their knowledge of each
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producer (Producer groups). Birds were caught and loaded by particular catch teams at
each location and were transported by either one or two drivers, depending on the
company involved. There were six different companies that were involved in transporting
broilers, one being the slaughter plant, and five being companies contracted by the
slaughter plant to transport birds from the producer to the slaughter plant.
Table 10: Structure of dataset with the number of categories and loads within each category
Variable
No. of categories
No. of loads within each of the
categories
Min
Max
Province
4
155
2,061
Producer group
12†
3
2,005
Producer

114

1

284

Barn

257

1

67

‡

Catch Team

12

4

1,600

Plant Driver

38

1

296

Trailer (Individual)

68

1

190

Trailer (Company/Broker)

6

5

2,846

†

The number of groups was reduced to 8 by merging four groups into a miscellaneous group
that consisted of 421 observations.
‡
The number of catch teams was reduced to 8 by merging five teams into one miscellaneous
group with 51 observations.

4.2.1

Creation of indicator variables

A number of variables were created from those given in data from the slaughter plant.
Apparent Equivalent Temperature (AET) (Mitchell and Kettlewell, 1998) was calculated
based on the mean temperature and relative humidity data taken from Environment
Canada for which the nearest weather station was located 41 km from the slaughter plant.
This was used to provide the AET outside of the holding barn at the time of holding. The
variable was categorised as ‘low risk’ ‘medium risk’ and ‘high risk’ of heat distress based
upon Mitchell and Kettlewell’s safe, alert, and danger categories. Because AET was
designed to categorise the risk of heat distress from high temperature and high humidity
combinations, loads below the temperature range specified for these categories were
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included in the ‘low risk’ of heat distress category. Seasons were defined based on the
spring and fall equinox and summer and winter solstice dates from 2009-2010. The
stocking density in the crates was calculated based on the dimensions of the crate and the
average weight of the birds in each load. Two variables were created based on the
information provided regarding vehicle ventilation during transport. This information was
given for two of the transport companies. One company used tarpaulins to cover the sides
and top of the trailer while the other company used sliding panels to cover the sides and
top of the trailer. The first variable created represented the position of the side
tarpaulins/panels while the second represented the position of the front ventilation panels
where applicable, and the top tarpaulin or top panel.
4.2.2

Statistical analyses

The association between the mortality risk and the variables of interest was investigated
using a multilevel linear mixed model (mixed) in Stata 14. The first step in the process
involved specification of the hierarchical structure to be used. Data were found to be cross
classified (Figure 4), i.e. loads could be identified as belonging to more than one
identifiable group at a time. Given the size and complexity of the data set, fitting a crossclassified model was not feasible for this project, therefore the hierarchical structure that
best explained the variability in the data was chosen. Each identified level of the hierarchy
was fitted within nested models to assess the best structure to use for analysis of the data.
Likelihood ratio (LR tests) tests were used to assess the significance of clustering
variables. The model chosen was a three-level model with loads nested in barns nested
within producers. Observations were at the load level and barn and producer were added
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as random effects resulting in residuals at three levels. The random variables were
regarded as group effects left unexplained by the fixed parameters.

Province
Producer

Catch team

Barn
Load

Barn
Load

Trailer
owner
Trailer
Driver
Load

Figure 4: The cross classification structure attributed to the dataset

The relationships between the outcome (mortality risk) and the explanatory variables were
assessed in unconditional models (which also included the random effects) as a screening
process. Because the distributions of risks was not normally distributed, it was log
transformed prior to all analyses. (As a consequence, all mean values derived from
unconditional or multivariable models in this chapter are log means that have been back
transformed to the original scale for clairy of presentation. The relationships between the
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outcome and continuous predictors were assessed in unconditional models and were
described by a single coefficient which assumed a straight-line relationship. When this
was not the case, transformation of non-linear explanatory variables was undertaken by
adding a non-linear term (usually a quadratic effect) to the model along with its original
term, and assessing the significance of the effect of the added non-linear term. Assessment
of linearity for all continuous predictors was undertaken using plots of the residuals
against explanatory variables and lowess smoothed plots. Continuous predictors were
centered on the median for ease of interpretation of the constant. Categorical predictors
were assessed similarly by examining the unconditional association between each
predictor and the outcome. Wald tests were used to identify statistically significant
predictors (P <0.01). Predictive margins were generated to display the relationship of
predictors with the outcome.
Potential biologically plausible interactions were assessed based on unconditional
analysis of the relevant variables. Where interaction terms included continuous predictors
that included a transformation, models were fit to evaluate the interaction with the
transformed predictor. If the transformation term was deemed non-significant the model
was reassessed with interactions with the original variables alone.
Contextual effects using barn and producer means as explanatory variables with
fixed effects were tested for each predictor. Random slopes were evaluated for all
predictors to assess whether the effect of each explanatory variable differed between barns
or producers. Results presented are coefficients on the log scale, and represent the log
change in mortality risk for a unit or category change in the predictor of interest.
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Results of unconditional associations are generally presented graphically for ease
of comprehension. However, details of each of the models are provided in Appendix seven

4.2.2.1

Assumptions of a multilevel linear regression model

The assumptions underlying this type of model required that each of the values of the
dependent variable (mortality risk) were statistically independent from each other. In this
dataset each observation represented an individual load. Where a trailer stopped at two
different barns to pick up birds on the same journey before continuing to the slaughter
plant the information from each barn was considered a separate load because the mortality
risk was calculated separately for each group of birds. As the multilevel linear model also
required that the residual variance was the same at all levels of the predictor variables and
within all combinations of the values of the predictor variables, and that the residuals were
independent between groups at the random levels, homoscedasticity was evaluated
through the use of scatterplots of the standardised residuals against the predicted values.
Normal probability plots were used to assess whether residuals were normally distributed
at all levels of the hierarchy. Evaluation of residuals was undertaken from the top level
down in order to facilitate identification of problem observations originating from a
particular producer or barn as opposed to the load level. For upper levels in the hierarchy,
best linear unbiased predictions (BLUP’s) were computed as estimates of the random
effect of each group at each level. These were used to identify extreme values.
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4.3

Results
4.3.1

Distribution of mortality

In 4,653 the mortality risk ranged from 0% to 19.4%, with a median of 0.29%. There were
a very small number of observations (3.29%) that exceeded 2% mortality, and 1.89% of
loads had no mortality (88 loads) (Figure 5). The interquartile range for the mortality risk

4000

was Q1=0.15% and Q3=0.54%.
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Figure 5: Distribution of mortality risks among 4,653 loads transported to the slaughter plant over a
19-month period.

Mortality was not normally distributed (Figure 5), therefore, a log transformation (Figure
6) to produce a skewness of zero was used. The lnskew0 command in Stata 14,
transformed the data as ln(% mortality + k) where k was estimated as 0.0182635. This
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resulted in a set of values for which the skewness was effectively zero. Using this method
as opposed to a simpler log transformation allowed for retention of loads in which the
percentage mortality risk was zero. The log transformed outcome was used to create
unconditional associations with predictors of interest. Coefficients were back transformed
for presentation of results.
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Figure 6: Mortality risk subjected to a log transformation + 0.0182635

4.3.2

Descriptive statistics and unconditional associations

Figure 7 provides pertinent information regarding the number of loads loaded by each
catch team. One particular catch team was responsible for 1,008 (22%) loads in total
(Figure 7A). The same catch team (ID=4) was responsible for 33 (37.5%) loads that had

216

zero mortality (Figure 7B) and 43 (3.29%, Figure 7C) loads in which there was greater
than 2% mortality (N = 153).
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1 2 3 4 5 6 7 8
Catch Team ID

Figure 7: : The percentage of loads loaded by each catch team (A) The percentage of loads with 0%
mortality risk loaded by each catch team (B) and the percentage of loads with >2% mortality risk
loaded by each catch team (C).

Figure 8 examines the number of loads from each producer. One producer was
responsible for 7.19% (N = 11) of loads that had >2% mortality risk (Figure 8C) but only
1.76% of loads overall (N = 82) (Figure 8A). In contrast, there was one producer
responsible for 8% of loads with 0% mortality risk (N = 7) (Figure 8B) but only 1.96% of
loads overall (N = 93).
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Figure 8: The percentage of loads loaded by producer (A) The percentage of loads with 0% mortality
risk loaded by producer (B) and the percentage of loads with >2% mortality risk loaded by producer
(C).

Bird level effects:
The following section provides both descriptive statistics and unconditional associations
for a number of key variables. For descriptive purposes, Figures 9-15 and 18-25 are panel
graphs depicting the distribution of loads for the predictor of interest alongside a graphic
representation of the unconditional association for that predictor.
A three-level categorical variable was created to represent different age and sex
groups. The average bird weight at slaughter was represented by a four-level categorical
variable. The mortality risk based on an unconditional association with the outcome for
each group is outlined (Table 11) and presented graphically (Figure 9).
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Table 11 Breakdown of categories used for Age, Sex and Weight with mortality risks based on
unconditional associations

Age of birds (days)

Sex

Weight (kg)

Category

# obs

Mortality risk (%)

33-37

1,337

0.42

38-39

1,782

0.38

40-45

1,445

0.34

Pullets

935

0.28

Cockerels

624

0.49

Mixed
≤2.14
2.15 – 2.28
2.29 – 2.39
≥2.4

2,978
1,114
1,269
1,050
1,131

0.38
0.36
0.35
0.36
0.42

A

0.4

Mortality risk (%)

0.35

Mixed

>=
2.
4

Cockerel
Sex of the birds

-2
.3
9

Pullet

2.
29

40-45

-2
.2
8

38-39

Age of the birds (days)

2.
16

33-37

<=
2.
14

0.3

0.2

0.3

0.3

0.4

Mortality risk (%)

0.5

0.45

0.6

0.5
0.45
0.4
0.35

Mortality risk (%)

C

B

Weight at slaughter (kg)

Figure 9: Unconditional associations with confidence intervals for bird age (A) (P = 0.00001), sex (B)
(P = 0.00001) and weight (C) (P = 0.0004)

219

4.3.1.1

Barn level effects

Space allowance
Space allowance ranged from 0.046 m2 per bird to 0.114 m2 per bird (Table 12) with a
median space allowance of 0.068 m2 per bird (Figure 10A). There was no evidence of an
unconditional association between barn space allowance and the mortality risk during
transport (P = 0.9155) (Figure 10B).
Table 12: Space allowance and grow out density at the farm
Variable
Number
Min
2

Space allowance at the farm (m /per bird)
Estimated mortality on the farm during
the growing period (%)

Median

Q3

Max

4,138

0.046

0.065

0.068

0.074

0.114

4,525

0

1.50

2.00

2.30

7.00

A

B
0.5

1500

Q1

Mortality risk (%)

1000

0.35

500

Number of loads

1070

0.4

0.45

1246

329
312299
208
135
767361
36
19 25128 7 3 4 6 154 8 3 4 6 3
1

0

12 7 1 12812

55

0.3

145

0.04 .05 0.06 .07 0.08 .09 0.1 0.11 0.12

0.05 0.06 0.07 0.08 0.09

Space allowance in the barn (m² per bird)

0.1

0.11

Space allowance in the barn (m² per bird)

Figure 10: Histogram of the number of loads at each space allowance in the barn (A) and predictive
margins with confidence intervals based on an unconditional association between space allowance in
the barn and the mortality risk (%) (B) (P = 0.9155).
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Estimated mortality on the farm
The reported mortality risk during the growing period at the farm ranged from 0 to 7% (
Table 6). In an unconditional association as the estimated mortality risk on the farm
increased so too did the mortality risk during transport (Figure 11B).
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Figure 11: Histogram of the number of loads at each estimated mortality risk (A) and predictive
margins with confidence intervals based on an unconditional association between the estimated
mortality risk in the barn and the mortality risk (%) post transport (B) (P = 0.1588).

4.3.1.2

Load level effects

The number of birds on a load ranged from 80 to 12,720. The maximum number of crates
used on a load was 848 (Table 13).
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Table 13: Load statistics for the number of birds on the load and the crates used
Variable
Number
Min
Q1
Median
Q3
Number of birds per load
4,652
80
5,990
6,800
7,524
Total number of crates used
3,795
441
629
697
720
Number of crates that were full
3,803
237
600
676
720
Number of crates that were empty
3,655
0
0
0
64
2
Crate stocking density (kg/m )
3,693
31.28
40.35
42.69
45.02

Max
12,720
848
848
464
59.25

Duration
Table 14 outlines the duration in hours of different stages of the transport process. Transit
duration was the time from when the vehicle left the farm to the time the vehicle arrived
at the holding barn. This information was available for 3,556 loads. For observations (N
= 1,068) for which transit duration data was not available the missing value was replaced
by the median transit duration from that producer. This process increased the number of
loads for which this information was available to 4,624.

Table 14: The duration (h) of the different stages in the transport process and the number of loads
for which this information was available
*Stage
Number of
Durations (h) of different stages of the transport
loads
process
Min
Q1
Median
Q3
Max
Total duration without feed
Feed withdrawal duration
before loading
Loading duration

3,642
3,756

3.7
0

14.5
1.08

16.3
3.08

18.2
8.16

24
19

4,614

0.2

1.4

1.6

1.8

5.2

Transit duration
4,624
0.1
Holding duration
3,669
0
Total duration
3,639
1.2
The number of loads varies for each stage as data was collected
number of loads with missing data varied with each source
*Refer to table 3 for the definition of each stage

0.3
8.5
10.7
1.3
2.5
3.7
5.6
12.6
14.9
from three different sources

16
11.8
23.5
and the

The total duration without feed provides the maximum length of time in which birds were
affected by factors relating to the transport process. Figure 12B shows the effect of the
total feed withdrawal duration as a singular predictor of mortality during transit, with
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confidence intervals at different time durations. Birds went a minimum of 3.7 h to a
maximum of 24 h without feed from the time feed was withdrawn in the barn at the farm,
to the time that the trailer left the holding barn to unload for slaughter. The median
duration without feed was 16.3 h (Table 14). In the unconditional association (P = 0.0003),
as the length of time without feed increased, from 4 to 17 h the mortality risk appears to
increase, but then level off at a high mortality risk (>0.35%) between 17 and 24 h without
feed.
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Figure 12: Histogram depicting the total duration without feed for each load (A) and predictive
margins with confidence intervals based on an unconditional association between the total duration
without feed and the mortality risk (%) (B) (P = 0.0003).

Figure 13B depicts an unconditional association for the effect of the feed withdrawal
duration before loading on the mortality risk (P = 0.00001). The mortality risk was highest
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in loads that had zero feed withdrawal duration prior to loading (0. 4%) and decreased as
the feed withdrawal duration increased. At the maximum feed withdrawal duration (19 h)
the mortality risk was at its lowest (0.23%).
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Figure 13: Histogram depicting the duration without feed prior to loading for each load (A) and
predictive margins with confidence intervals based on an unconditional association between the
duration without feed prior to loading and the mortality risk (%) (B) (P = 0.00001).

Loading duration ranged from 0.2 h to 5.2 h with a median of 1.6 h. When examined as a
predictor of mortality in an unconditional association (P = 0.0019) there was an increase
in mortality risk as loading duration increased. At the median loading duration the risk of
mortality was 0.36% (Figure 14).
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Figure 14: Histogram of the number of loads at each loading duration (A) and predictive margins
with confidence intervals based on an unconditional association between loading duration and
mortality risk (B) (P = 0.0019).

Transit duration ranged from 0.1 h to 16 h with a median of 8.6 h. An unconditional
association between transit duration and mortality risk (P = 0.00001) indicated that as
transit duration increased the risk of mortality increased (Figure 15). The mortality risk at
the median transit duration was 0.38%.
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Figure 15: Histogram of the number of loads at each transit duration (A) and predictive margins with
confidence intervals based on an unconditional association between transit duration and mortality
risk (B) (P = 0.0000).

Holding duration ranged from 0 h to 11.8 h with a median of 2.5 h. An unconditional
association between holding duration and mortality risk (P = 0.0124) indicated that as
holding duration increased the risk of mortality increased. The confidence intervals at each
time point were wide, and increased with increased holding duration (Figure 16). The
mortality risk at the median holding duration was 0.38%
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Figure 16: Histogram of the number of loads at each holding duration (A) and predictive margins
with confidence intervals based on an unconditional association between holding duration and
mortality risk (B) (P = 0.0124).

4.3.1.3

Seasonal/Temperature effects

Data spanned a period of 19 months from Janurary 2009 to July 2010. This meant that for
January through July there was two months of loads available for each month whereas for
August through December there was just one month of loads available for each month.
Figure 17 examines the distribution of loads by month (A) and depicts an unconditional
association between month and the risk of mortality (B). In an unconditional model (P =
0.0001) mortality risks peaked in January and December at 0.66%. The mortality risk was
lowest in August at 0.25% (Figure 17B). The month that saw the most number of loads
with 0% mortality was March (14.77% of all loads that had 0% mortality) (Figure 17C).
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Twenty percent of loads with greater than 2% mortality risk were transported in the month
of January (Figure 17D).
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Figure 17: Histogram depicting the number of loads by month of slaughter (A), predictive margins
based on an unconditional association between month and mortality risk (B) (P = 0.00001), A
histogram depicting the number of loads with 0% mortality risk (C) and a histogram depicting the
number of loads with >2% mortality risk (D)

Table 15 provides the number of loads for which temperature related data was available.
A pairwise correlation indicated that there was a very high level of correlation between
the external temperature at the farm, the external temperature during transit, and the
external temperature at the holding barn (Table 16). For this reason the external
temperature at each stage was amalgamated into a new overall external temperature
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variable for examination in the statistical model. Each stage is examined separately for
descriptive purposes.
Table 15: Temperature data collected
Variable (oC)
External temperature at the farm
External temperature during transit
Temperature in the trailer whilst in
transit
External temperature on arrival
External temperature over all stages*
Temperature in the trailer during
holding

Number of loads
3,570
3,952

Min
-32
-34

Q1
-0.5
-1

Median
6
4

Q3
14
13

Max
31
29

2,770

-19

6

12

17

30

4,640
4,646

-39
-33

-4
-3

4
5

13
13

33
32

3,153

-16

8

13

19

34

*There were six loads where the external temperature on arrival was missing but the farm temperature and/or in transit
temperature was available, therefore an average could be calculated.

Table 16: Correlation between the external temperatures at different stages of transport
External temperature at each stage
Farm

Transit

Farm

1.0000

Transit

0.8491

1.0000

Barn

0.8210

0.8940

Barn

1.0000

Figure 18 highlights the number of loads (1,212) that were transported when in-transit
external temperatures were below 0oC when the mortality risk was either 0% (19 loads)
(18A) or >2% (94 loads) (18B). The median mortality risk when in-transit external
temperatures were below zero was 0.42%. Figures 18C and 18D show loads transported
when in-transit external temperatures were above 0oC (2,717) and the mortality risk was
either 0% (59 loads) or >2% (103 loads).
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Figure 18: Histograms depicting the number of loads with 0% mortality risk (A) and >2% mortality
risk (B) when in transit external temperatures were below 0oC and with 0% mortality risk (C) and
>2% mortality risk (D) when in-transit external temperatures were above 0oC

An unconditional association between the in-transit external temperature and the risk of
mortality (P = 0.0001) indicated that when the in-transit external temperature reached the
lowest recorded (-34oC) the risk of mortality was 1.18% (Figure 19). As the in-transit
external temperature during a journey increased the risk of mortality decreased. At the
median temperature (4oC) the risk of mortality was 0.4%, and at the highest in-transit
external temperature recorded during a journey (29oC) the risk of mortality was 0.18%
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Figure 19: Histogram depicting the number of loads transported at varying temperatures (A) and
predictive margins with confidence intervals generated from an unconditional association between
the in-transit external temperature and mortality risk (B) (P = 0.0001)

The temperature in the trailer was initially recorded at each of four zones within the trailer
(Figure 1). The temperature within the trailer zones ranged from a minimum of -25oC to
a maximum of 36oC (Table 17). For the purpose of this analysis, the temperature within
the trailer was averaged across all zones resulting in an average minimum of -15oC and
an average maximum temperature of 31oC. The overall average temperature in the trailer
was 12oC.
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Table 17: The minimum, average and maximum temperature in the trailer in each zonea
Temperature (oC)
Trailer zone
Min
Average
Max

a

Zone 1

-24

15

35

Zone 2

-25

13

34

Zone 3

-22

12

36

Zone 4

-25

11

35

Overall
-24
13
35
See Figure 1 for location of sensors used to record temperature within each zone

In order to assess the effect of using an overall temperature variable as opposed to the
temperature in each zone the standard deviation in temperatures across each zone was
examined (Table 18). The maximum standard deviation values indicate that there was
potential for high variation, however, generally the interquartile ranges were considered
acceptable.
Table 18: Summary statistics based on the standard deviation in temperature across zonesa within a
load
Standard deviation in temperature across each zone

a

Mean

Min

Q1

Median

Q3

Max

Minimum temperature (oC)

3.26

0.5

1.78

2.81

4.34

21.93

Average temperature (oC)

2.92

0.5

1.52

2.63

3.94

15.2

Maximum temperature (oC)
2.85
0.5
1.5
2.61
3.70
See Figure 1 for location of sensors used to record temperature within each zone

17.75

An unconditional association between the temperature in the trailer during transportation
and the risk of mortality (P = 0.00001) indicated that the risk of mortality was highest
when temperatures in the trailer were lowest (Figure 20). When the temperature in the
trailer reached -19oC the risk of mortality was 0.55%. As the temperature increased inside
the trailer the risk of mortality was reduced. At the median trailer temperature (12oC) the
risk of mortality was 0.35% and at the highest trailer temperature the risk of mortality was
0.29%.
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Figure 20: Histogram depicting the number of loads transported at varying temperatures within the
trailers (A) and predictive margins with confidence intervals generated from an unconditional
association between the temperature in the trailer and mortality risk (B) (P = 0.00001).

An unconditional association between the external temperature at the time of holding and
the risk of mortality (P = 0.00001) indicated that at low external temperatures the risk of
mortality was higher (1.1% at -40oC) compared to high external temperatures (0.2% at
35oC) (Figure 21).

233

B
1.2

400

A
386

300

1

339

270

273
266

277

189

186

143
138

0.8

226

0.6

Mortality risk (%)

224222

200

Number of loads

257258 258

136

86 88

0.4

100

116

83

62
48
38

42

30

0.2

18

15 15 17

9 7

5

0

4 2 4

-40

-30

-20

-10

0

10

20

30

-40-35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35

External temperature at the holding barn (°C)

External temperature at the holding barn (°C)

Figure 21: Histogram depicting the number of loads at varying external temperatures at the holding
barn (A) and predictive margins with confidence intervals generated from an unconditional
association between the external temperature at the time of holding and mortality risk (B) (P =
0.00001)

An unconditional association between the temperature in the trailer at the time of holding
and the risk of mortality (P = 0.00001) indicated that a low temperature within the trailer
during holding resulted in higher risk of mortality (0.5% at -15oC) compared to 0.3% at
31oC (Figure 22).
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Figure 22: Histogram depicting the number of loads at varying temperatures in the trailer at the
holding barn (A) and predictive margins with confidence intervals generated from an unconditional
association between the temperature in the trailer at the time of holding and mortality risk (B) (P =
0.00001)

Figure 23 depicts the effect of varying weather conditions at each stage of the transport
process on mortality risks. The highest mortality risks occurred in snow conditions on the
farm (23D), during transport (23E) and on arrival at the holding barn (23F). Wet weather
on the farm resulted in higher mortality risks than dry weather on the farm, and this was
the only stage of the process where wet weather resulted in a higher mortality risk than
dry weather.
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loading (A), in transit (B) and at the time of arrival at the holding barn (C) and predictive margins
with confidence intervals for weather conditions at the farm during loading, (P = 0.00001) (D) during
transit (E) and on arrival at the holding barn (F)

The effect of the AET outside of the holding barn on the mortality risk is depicted in
Figure 24. Loads in the ‘high’ risk category had higher mortality risk (0.92%) than the
low (0.36%) and medium risk (0.24%) categories.
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0.00001).

Staff in the holding barns recorded the condition of birds on arrival at the slaughter plant.
Birds were recorded as 'dry' 'wet' or 'appearing ‘cold’ (frozen) and it was possible that on
a trailer there could be birds with more than one of these condition classifications (Figure
25). This information was given for 3,506 loads. For analysis purposes, a four-level
categorical variable was created with categories for loads that had birds that were dry, wet,
dry and wet, and dry and wet and cold (frozen). On 68 loads, the birds were recorded as
‘cold’ (frozen) and this category had the highest median mortality risk (1.51%). “Dry”
birds had the lowest median mortality (0.35%).
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predictive margins with confidence intervals for the condition of the birds on arrival as an
unconditional predictor of mortality (B) (P = 0.00001).

Guidelines provided by the slaughter plant for control of vehicle ventilation routes during
transport in extreme temperatures were very specific, therefore loads where external
temperatures were below -10oC (Table 19) or above 10oC (Table 20) were further assessed
to provide information on management of these loads. The way in which the load was
covered in order protect the birds and control ventilation was assessed in conjunction with
temperature data. Two hundred and thirty eight loads took place when the in- transit
external temperatures were below -10oC with drivers indicating trailer ventilation routes
were closed or a mixture of open and closed throughout the journey (Table 19). Four
hundred and eleven journeys took place when temperatures were between 10 and 15oC,
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with a further 487 loads above 15oC (Table 20). Of these loads, 631 took place in dry
weather conditions while 267 loads took place in wet or mixed conditions. Of the journeys
that took place in dry weather conditions when temperatures were between 10 and 15oC,
three, indicated that all trailer ventilation routes were closed for the entire journey.
Table 19: Trailer ventilation control at in-transit external temperatures below -10oC in varying
weather conditions
External temperature below -10oC
Control of trailer coverings
during transit
Weather conditions
Position of the
during transit
% in that
238 loads
covers on the
position
load
All open
4.5
Dry
210
All closed
50.5
Mixed
45
8
All open
0
Wet/Mixed
All closed
37.5
Mixed
62.5
20

All open
All closed
Mixed

Snow

18
50
32

Table 20: Trailer ventilation control at in-transit external temperatures above 10oC in varying
weather conditions
External temperature (oC) during
transit
Control of trailer coverings
10 - 15
15+
Weather conditions
during transit
Position of the
% in that
411 loads
487 loads covers on the
position
load
All open
86
Dry
631
All closed
0.5
Mixed
13.5
267
All open
66
Wet/Mixed
All closed
1
Mixed
33

The temperature difference between the temperature external to the trailer and the
temperature inside a trailer during transit (Table 21) and during holding (Table 22) was
examined. For each month, the numbers of loads in which temperature differences were
recorded, and categories to indicate the size of the difference are provided. The largest
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temperature gradients were experienced in the colder months (January, February, and
March) both in transit and at the holding barn. The largest temperature difference
experienced during transit was 42 degrees. This happened on a day when the external
temperature was -25oC but the temperature within the trailer was 17oC. The mortality risk
for that load was 3.2%. The largest temperature difference experienced at the holding barn
was 50 degrees when the external temperature was -32oC and the temperature in the trailer
was 18oC. The mortality risk for that load was 1.8%. There were 243 loads that had
temperature differences of ≥21oC above the external temperature during transit. This
number increased to 610 loads during the holding period.
Table 21: Month of the year and the number of loads transported in different external/internal
temperature gradients experienced in transit

Month

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Total

Number of loads where there was a temperature difference
between the external temperature and that in the trailer in
transit
Total # loads for
≤5oC
6-10oC 11-20oC
≥21oC
month
469
47
72
116
42
514
56
87
113
36
531
64
93
131
18
551
100
113
88
9
470
157
76
19
16
576
215
53
22
37
544
225
23
30
35
288
101
7
8
14
233
99
25
16
7
194
51
63
38
11
181
35
60
42
5
199
28
44
50
13
4,750
1,178
716
673
243
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Table 22: Month of the year and the number of loads transported in different external/internal
temperature gradients experienced at the holding barn

Month

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Total

Number of loads where there was a temperature difference between
the temperature recorded at the weather station and that in the
trailer while at the holding barn
Total # loads
≤5oC
6-10oC
11-20oC
≥21oC
for month
469
23
30
125
185
514
17
54
138
119
531
28
75
133
102
551
63
153
151
12
470
110
150
64
17
576
186
159
27
57
544
196
125
19
54
288
89
73
23
15
233
9
13
5
4
194
10
46
50
6
181
10
60
91
1
199
3
25
70
40
4,750
744
963
896
612

The total duration of stops during transit varied from zero to 240 minutes (Table 23),
however, the majority of loads provided no information on the number of stops made on
the journey. Where information was given and the total duration of stops was over 45
minutes the mortality risk varied from 0.1% for a journey with stops totalling 77 minutes
to 5.08% for a journey with stops totalling 59 minutes. The reasons that drivers stopped
during transit in decreasing order of frequency were; to check on the birds, make
adjustments to the ventilation on the load, and for fuel and coffee stops. It should be noted
that when drivers made stops for fuel or coffee, they generally indicated that they also
checked on the birds at these times. Other reasons for stopping were instances such as
bridge closures, flat tires, vehicle breakdown, and road closures, which occurred on 42
journeys.
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Table 23: The total number of stops and the stop duration for each journey
Variable
Number
Min
Q1
Median
Total duration of stops on a journey
4,058
0
0
0
(min)
Duration of a stop (min)
1,056
0
10
12

4.3.2

Q3

Max

6

240

15

58

Multivariable model

The multilevel, multivariable model was fitted using Restricted Maximum Likelihood
Estimation (REML) and all results presented are on the log scale. Random effects were
included at the producer/barn level. The model (Table 24) included 2,007 observations for
analysis. The main limiting factor for the number of observations available in the model
was the number of loads missing data for the temperature in the trailer during transit. This
reduced the number of potential loads to 2,838. Missing data in other variables accounted
for the drop in observations from 2,838 to 2,007. The model specified contained loads
originating from 79/115 producers (69%) and 213/257 barns (82%) indicating that data
still accounted for a large proportion of the information available.

4.3.2.1 The constant (intercept)
The constant (log value of -1.24) provides a reference set of circumstances for each
variable in the model and represents a load of poultry that had values of zero for all factors
in the model. As such, it represents a load with the following characteristics:
•

Loaded onto a trailer by catch team 5

•

Transported on a spring day when the AET in the holding barn was less than the
specified temperature range for the low risk AET category

•

The average transit duration was 8.7 h

•

The load contained mixed sex birds weighing less than 2.15 kg, aged 38-39 days
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•

Crate stocking density was 40-45 kg/m2

•

The front and top ventilation routes were a mixture of open and closed during
transit

•

The average external temperature over all stages was 4oC

•

The birds were dry on arrival

•

The average duration in the holding barn was 2.5 h

•

The average temperature in the trailer during the holding period was 13oC

As specified, the constant equates to a mortality risk of 0.31%. As shown in Table 17,
changing any variable increased or decreased the mortality risk relative to the constant.
For example increasing time in transit by one hour above the average increased the log
mortality risk by 0.04.
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Table 24: Mixed effects linear regression model

Variable
Coefficient
S.E
P
Confidence intervals
Sex
Pullet
-0.44
0.08
0.000
-0.60
-0.27
Cockerel
-0.06
0.09
0.534
-0.24
0.12
Age (d)
33-37
0.04
0.06
0.467
0.07
0.16
40-45
-0.24
0.05
0.000
-0.35
-0.13
x
Age x Sex
33-37 x Pullet
0.25
0.12
0.033
0.02
0.49
33-37 x Cockerel
0.16
0.11
0.153
-0.06
0.38
40-45 x Pullet
0.24
0.11
0.024
0.03
0.45
40-45 x Cockerel
-0.06
0.15
0.664
-0.36
0.23
Weight (kg)
2.15 – 2.28 kg
-0.001
0.059
0.979
-0.12
0.11
2.29 – 2.39 kg
0.16
0.073
0.026
0.02
0.31
>=2.4 kg
0.25
0.078
0.001
0.10
0.41
Catching team
1
0.17
0.25
0.485
-0.32
0.67
2
0.07
0.12
0.592
-0.17
0.31
3
0.15
0.12
0.188
-0.07
0.38
4
0.26
0.08
0.001
0.10
0.42
6
-0.07
0.10
0.469
-0.27
0.12
7
-0.08
0.25
0.735
-0.58
0.40
8
-0.23
0.16
0.135
-0.54
0.07
Crate stocking density (kg/m2)
Less than 40 kg/m2
-0.07
0.06
0.166
-0.19
0.03
Over 45 kg/m2
0.13
0.05
0.011
0.03
0.23
Duration without feed before loading (h)
-0.02
0.01
0.019
-0.04
-0.004
Quadratic
0.002
0.0009
0.002
0.001
0.05
0.001
0.09
Journey duration (h)
0.045
0.02
0.043
Holding barn duration (h)
0.044
0.01
0.000
0.02
0.06
Season
Summer
- 0.09
0.06
0.121
-0.20
0.02
Fall
0.22
0.06
0.001
0.09
0.34
Winter
0.02
0.06
0.718
-0.10
0.15
Front and top ventilation
Closed
-0.15
0.05
0.004
-0.25
-0.05
Open
0.09
0.05
0.122
-0.02
0.19
-0.04
-0.024
External temperature (oC)
-0.03
0.004
0.000
z
Crate stocking density < 40 kg/m2 x External temperature
-0.01
0.004
0.001
-0.02
-0.006
Crate stocking density > 45 kg/m2 x External temperature
0.001
0.004
0.734
-0.006
0.009
Condition of birds on arrival
Dry and Wet
0.17
0.59
0.003
0.06
0.29
Dry, Wet and Cold
0.85
0.15
0.000
0.56
1.15
Wet
0.26
0.07
0.000
0.13
0.40
AET
Medium
0.15
0.06
0.018
0.02
0.28
High
1.51
0.27
0.000
0.97
2.04
Trailer temperature in the holding barn (oC)
0.006
0.003
0.041
0.0002
0.01
Quadratic
0.0004 0.0001
0.004
0.0001
0.0006
-1.50
-0.98
Constant y
-1.24
0.132
0.000
W
Random effects
Estimate
Producer
0.03
0.01
0.01
0.06
Barn
0.01
0.009
0.002
0.05
Residual
0.53
0.017
0.50
0.57
z
There was a significant Crate stocking density × External temperature interaction 0.00001.
X
There was a marginally significant age x sex interaction
y
The constant (log value -1.24) represents a load of mixed sex birds, 38-39 d of age, weight <2.15 kg, loaded by catching team 5 at
a crate stocking density 40-45 kg m-2, transported in spring when the external temperature was 4oC, for 8.7 h with the front and top
ventilation of the trailer a mixture of open and closed, kept in the holding barn for 2.5 h, when the trailer temperature in holding barn
was 13oC, the AET in the holding barn was in the low-risk category for heat distress and the birds were dry on arrival.
w
Chi2 (2) = 44.04 Prob > chi2 = 0.0001
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The addition of random effects to the model result in the constant referring to the log
mortality risk in an average producer, as opposed to being for an average load across all
the loads. The random effects in the model were highly significant with a chi squared
value of 44.04 on two degrees of freedom (P <0.0001). The random effects specified from
this model (Table 18) indicate the similarity of the mortality risk in loads that come from
the same producer and the same barn, or from the same producer but from a different barn.
The correlation between observations from the same producer or barn is described by the
interclass correlation coefficient (ICC). The ICC is also the fraction of total variability
that is due to the group level. A low ICC means that most of the variation is within the
groups, while a high ICC means that the variation within a group is small relative to that
between groups.
•

The similarity (ICC) of loads from the same barn (0.03+0.01)/0.53) = 0.11 (11%)

•

The similarity of loads from the same producer but different barns (0.03/0.53) =
0.056 (5%)

The ICC values at the producer (11%) and barn (5%) levels are quite low indicating that
most of the residual (unexplained) variation was at the load level. When estimates are
compared with a null model the difference in the total unexplained variation (ie sum of
producer, barn and load variances) is 0.4 (0.97-0.57), indicating that the 41% of the
original variation was explained by the addition of the fixed effects to the model.

4.3.2.2

Graphical presentation of the results

Following specification of the model marginal predictions were computed to allow further
analysis of the effect of the predictors on the mortality risk. Margins are statistics
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calculated at specified values of a covariate, and averaged over the remaining covariates
(average marginal effects). For example, to examine the effect of time in transit, margins
can be used to specify the effect of time in transit at specific points, i.e., at 1 h, 5 h and 10
h durations. The default method of computing margins allows each observation in the
model to be treated as if it were at the specified value (it treats all loads as if they were of
5 h duration as opposed to just those that actually were 5 h duration). This effectively
averages the results over the entire population in the model. This method of obtaining
margins was chosen as opposed to calculating margins at the mean of the covariates
(marginal effects at the means), i.e. the expected mortality risk in a load with every
characteristic set to its mean value. The main reason for this choice was due to the number
of categorical variables within the model for which a mean value would be inappropriate,
for example a mean value for the sex of the birds on the load would be meaningless. After
creating margins for the desired variables, results were back transformed from the log
scale to provide the percentage mortality risk, and graphs were generated.

Catch team responsible for loading
Figure 26 depicts the mortality risk among the catch teams. Catch team four had the
highest mortality risk (0.43%). The mortality risk for catch team four was significantly
higher than that of catch team eight (0.27%).
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Figure 26: Mortality risk across catch teams responsible for loading

Interaction between Age and Sex, and Weight
The mortality risk for pullets was lower than for loads containing mixed sex birds or
cockerels. This was significant when birds were aged 38 or 39 days (0.25%). In the
youngest age group category (33-36 days) the mortality risk was highest for cockerel birds
(0.44%), however, as cockerels became older their mortality risk declined significantly
(0.28%). The mortality risk was greater in birds weighing > 2.28kg (Figure 27B), with a
peak in the highest weight category (>2.4 kg) of 0.39%.
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Figure 27: The mortality risk based on the age (A) and sex (B) and weight (C) of the birds

Interaction between stocking density and external temperature over all stages
The effect of stocking density depended on the external environmental temperature (P =
0.0003) (Figure 28). An increase in the external temperature at a low stocking density i.e.
< 40 kg/m2 resulted in reduced mortality. At the lowest cold external environmental
temperature (-35oC) the mortality risk (1.8%) was higher when stocking densities were <
40 kg/m2 than when they were > 40 kg/m2. At the lowest stocking density range (< 40
kg/m2), the mortality risk declined rapidly as the temperature increased to -25oC, then
declined steeply until -10oC, continued to decline until 0oC, then declined at a slow rate
as the temperature increased. The mortality risk did not increase as the external
environmental temperature rose to 30oC. There was a statistically significant difference
248

between temperatures below -10oC and above 2oC. Figure 28 shows that higher stocking
densities had a similar decrease in mortality risk as temperatures increased with the effect
less pronounced than at the lower stocking density category.
At external environmental temperatures above 0oC, higher stocking density
resulted in higher mortality risks than lower stocking densities, but the difference was very
small. Table 24 shows that at >45 kg/m2 the coefficient was slightly above zero and was
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Figure 28: The interaction between the external environmental temperature and the stocking density

Stocking density during transport
Table 25 outlines the information provided in the guidelines provided by the slaughter
plant for stocking densities to be used when crating birds for transport.
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Table 25: The guidelines provided by the slaughter plant for stocking density
Hot weather conditions

Crate size 0.55m2

Crate size 0.53m2

Bird type

Weight (kg)

Number of birds*

kg/m2

Number of birds*

kg/m2

KFC size

1.72-1.82

12-15

37.5 – 49.6

12-15

38.9 – 51.5

Pullets

1.82-2.00

10-12

33.0 - 43.6

10-12

34.3 – 45.3

Cockerel

2.00-2.40

8-12

29.1 - 52.3

8-12

30.2 – 54.3

Mix

2.25-2.40

8-12

32.7 – 52.3

8-12

33.9 – 54.3

Cold weather conditions
KFC

1.72-1.82

12-15

37.5 – 49.6

12-15

38.9 – 51.5

Pullets

1.82-2.00

12-15

39.7 – 54.5

12-15

41.2 – 56.6

Cockerel

2.00-2.40

10-12

36.3 - 52.3

8-12

30.2 – 54.3

Mix

2.25-2.40

8-12

32.7 – 52.3

8-12

33.9 – 54.3

*The number of birds per crate is determined by: available space in crate, bird size, weather conditions and
travel time.

Table 26 assesses the stocking densities used in comparison to the guidelines provided in
the Canadian codes of practice for transport of poultry for slaughter (Canadian Agri-Food
Research Council, 2003). The majority of loads were loaded at densities less than the
maximum stocking densities recommended for transport in summer conditions as
specified in the codes of practice.
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Table 26: The number of loads within the recommended maximum stocking density guidelines
provided in the Canadian codes of practice (Canadian Agri-Food Research Council, 2003)

Number of loads within the codes of practice recommended
External
maximum stocking densities for broilers
temperature
range during
Month
Below maximum summer
Summer
Winter
transit (oC)
recommendation
(50.4-53.6 kg/m2)†
(53.7-63 kg/m2)
Min
Max
(Less than 50.4 kg/m2)†
Jan
-34
11
16
2
350
Feb
-26
5
6
5
398
Mar
-25
8
10
6
403
Apr
-4
21
5
2
382
May
-1
26
14
5
323
Jun
1
26
10
3
443
Jul
1
29
5
2
430
Aug
1
29
2
0
238
Sep
0
24
3
0
202
Oct
-5
15
11
3
169
Nov
-7
14
2
2
160
Dec
-20
10
1
0
147
Total
-34
29
85
13
3,645
†
Winter stocking density reduced by 15-20%
†
No loads were above the winter recommended guidelines

Season of the year and trailer ventilation routes
The position of the high and low ventilation routes and the season of year were assessed
(Figure 29). The mortality risk in spring (0.34%) and summer (0.32%) was significantly
lower than fall (0.43%) Figure 29A shows a significant difference between open (0.37%)
and closed (0.3%) ventilation routes.
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Figure 29: The mortality risk in each season (A) and the mortality risk at each ventilation route
position (B)

Duration of feed withdrawal before loading, duration in transit, and holding
duration
Figure 30 examines the effect of the duration of the different stages of the transport process
on the mortality risk. When no feed withdrawal time before loading was provided the
mortality risk was 0.37% (A). The mortality risk was lowest after feed withdrawal times
before loading of 8 h (0.32%). After 8 h the mortality risk increased to a peak of 0.45% at
19 h duration. Increasing the transit (B) and holding durations (C) increased the mortality
risk.
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Figure 30: The effect of duration of feed withdrawal before loading (A) the duration in transit (B) and
duration at the holding barn (C)

Figure 31 depicts the effect of external temperature on mortality after varying durations
spent stationary in the holding barn, following journeys in which the overall external
environmental temperatures were -15, 0 and 15oC. The highest mortality risk occurred at
the coldest external temperatures, and mortality increased based on the duration spent in
the holding barn. The difference between the mortality risk at each temperature shown in
Figure 31 was significant.
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Figure 31: The effect of different durations spent in the holding barn on mortality risk at different
external temperatures

Figure 32 depicts the effect of holding duration in the different seasons. The lowest
mortality risk was in summer conditions for loads that spend no time in the holding barn
(0.28%). Spending 2 h in holding had the largest effect in fall conditions with a mortality
risk of 0.41%, with the lowest risk again recorded in summer conditions (0.30%). The
peak mortality risk was 0.61% for loads held 12 h in fall conditions; however, there were
no statistically significant differences between each season. There was a statistically
significant difference between the mortality risk in spring and fall months at 2, 4, and 6
hour holding durations with spring months leading to lower mortality risks than transport
in fall months.
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Figure 32: The effect of duration spent in holding in each of the four seasons on mortality risk

Temperature in the trailer when stationary at the holding barn
Figure 33 displays the effect of the temperature in the trailer when stationary at the holding
barn for durations of 1 h, 5 h, and 10 h. As the duration in holding increased the mortality
risk increased regardless of the temperature in the trailer. At all three holding durations
the mortality risk was lowest when trailer temperatures were between 0-10oC. When
trailer temperatures fell below 0oC the mortality risk increased. Similarly, when trailer
temperatures rose above 10oC the mortality risk increased.
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Figure 33: The mortality risk at different temperatures in the trailer at the holding barn following
holding durations of 1h, 5h, and 10h

Apparent equivalent temperature at the holding barn
Figure 34 describes the effect of the apparent equivalent temperature in relation to the
average duration (2.5 h) spent in the holding barn. No AET was calculated when
temperatures were below zero, therefore loads transported at these temperatures were
classified as low risk of heat distress. Loads in the ‘high’ risk (N = 15) (1.39%) category
were significantly different from the ‘medium (N = 737) (0.37%) or low (N = 3,965)
(0.33%) risk categories.
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Bird condition on arrival at the holding barn
Figure 35 provides a graphical summary of the condition of birds on arrival at the holding
barn. Loads containing birds that were dry on arrival had a mortality risk of 0.32%. Loads
containing wet birds had a mortality risk of 0.42%. Loads that arrived with some birds
that were dry and some that were wet had a mortality risk of 0.38%, and loads that arrived
with birds that were dry, wet and cold had a mortality risk of 0.74%. Loads that arrived
with wet birds or with birds that appeared frozen had significantly higher mortality risks
than those that arrived dry.
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4.4

Discussion

The aim of this study was to use an epidemiological approach to examine the risk factors
for mortality during the transport of broilers in commercial conditions in Atlantic Canada.
The multilevel model with both random and fixed effects identified several important
factors that affected the mortality of broiler chickens transported to slaughter in Atlantic
Canada. Variation in mortality risks was attributed to factors affecting each individual
load as opposed to being related to the producer or barn of origin. This indicates that it is
characteristics of the journey itself, as opposed to factors relating to the barn of origin or
the producer that influence mortality during transportation.
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4.4.1

Study strengths and limitations

The biggest strength of this study was these data originated from a commercial slaughter
plant. This provided ‘real life’ information regarding the circumstances involved in the
transportation of broilers from producers to the slaughter plant. This provided the potential
for detailed statistical evaluation of factors that contribute to the risk of mortality during
transport. However, dealing with such real-world data which are not collected in a manner
designed to support research activities presented substantial challenges.
There were 58 federally licensed poultry slaughter establishments in operation in
2011 in Canada. This study examined the mortality risk in loads of broilers transported to
one particular slaughter plant in the Atlantic Canada region. There were no loads that
originated from Newfoundland, but a number of loads from Quebec were transported and
slaughtered at this facility. In 2011, the Atlantic Provinces region of New Brunswick,
Nova Scotia, Prince Edward Island and Newfoundland produced 50,925,550 chickens
over the year. In comparison, the province of Ontario produced 196,448,648, and Quebec
produced 165,430,227 birds. This indicates that the results of this study may not be
representative of the situation in other areas in Canada.
The focus of this study was the mortality risk for each load transported to the
slaughter plant. There was no way to indicate at what stage mortality occurred, i.e. whether
it was during the transit time, or during the holding period at the slaughter plant. The
slaughter plant did not record the location on the trailer of birds where the birds were DOA
and there were no post mortem information to quantify causes of death. This information,
had it been examined, would have provided a greater insight into the causes of mortality
during transport. Further, no information was recorded by the slaughter plant on the
259

duration between exiting the holding barn and entering the slaughter plant. Vehicles
remained stationary outside the slaughter plant doors exposed to the elements during this
time. Environmental conditions during this period are not recorded. There is the potential
for the environmental conditions to have an effect on birds at this time due to their exposed
position and being stationary without any form of temperature or ventilation control
available.
To reduce the complexity of the data available for analysis, the temperature in each
zone within the trailer during transit was not analysed. This would have provided
information regarding the temperature gradients present within the trailer and allowed
identification of hot and/or cold spots within the trailer. Reference to Table 12 indicates
that although the standard deviation in temperatures within the trailer for the majority of
loads was small (Min = 0.5, Q3 ranged from 3.70 to 4.34), there were instances where it
was large (Max ranged from 15.2 to 21.93), indicating that the average temperature as
used may not have been a completely reliable predictor for the effect of trailer temperature
during transit on the mortality risk. The temperature in the trailer in transit was not a
significant factor in the model. It is possible that had the temperature in each zone been
analysed then there may have been significant results when considering the temperature
in the trailer during the journey.
There was a high level of correlation between the external temperature at the farm,
the external temperature during transit, and the external temperature at the holding barn.
For this reason these three variables were combined into one overall measure of external
temperature for the purpose of this study. It is possible that combining these data will have
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resulted in some loss of information; however, considering the strength of the correlation,
it was not reliable to examine each stage separately.
Five different trailer companies were involved in the transport of birds to the
slaughter plant. There was no consistency in the information that was collected on the
driver reports from each company. The vehicles were of different designs, and the crate
sizes used was only given for two of the five companies. None of the trailers recorded the
humidity within the load during transport.
This study was a retrospective observational study undertaken using data that was
collected by slaughter plant staff during commercial practice, and provided for analysis
for the purpose of this research. The study population included all producers that dealt
with this particular slaughter plant. The researcher had no control over the quality and
quantity of the data that was collected. One of the main limitations of this study was the
missing data. This was the main drawback of using data that was collected during
commercial practices.
The biggest challenge in this study was preparation of the data. With four different
sources of information amalgamation of the data was a critical point for quality control.
Factors such as illegible hand writing, no use of AM/PM or 24 h clock to differentiate the
time of day, or lack of consistency between Celsius and Fahrenheit made the process of
data entry a difficult task. Mistakes made in the data entry process were corrected during
the data verification process.
4.4.2

Mortality risk

Statistics available from Agriculture and Agri Food Canada (2011) indicated that in 2009
0.39% of chickens transported for slaughter at federally registered slaughter
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establishments in Canada were DOA at the slaughter plant. The mean mortality risk for
the Atlantic Canada region was 0.33%. Due to the skewed distribution of this type of data
(a distribution also found by Chauvin et al. 2011), this would likely be similar to the
median value found in this study of 0.29%. This mortality risk was for the period from
January 2009 to July 2010. This period incorporated 4,653 loads of birds transported from
the Atlantic Provinces and Quebec to one slaughter plant in Canada. During the study
period, a total of 34,285,770 birds were transported with 172,141 DOA. Just 88 loads
recorded 0% mortality. The mortality risk is within the ranges published in other studies
conducted in other countries (0.12%-0.76%, Bayliss & Hinton 1990, Haslam et al., 2008,
Mitchell et al., 1997, Nijdam et al., 2004, Voslarova, 2007a, Warriss et al., 2005). In
comparison to other studies undertaken in Canada, the mortality risks were lower.
Knezacek et al. (2010) reported a mortality risk of 0.76% - 1.4% during winter
transportation in Saskatchewan, while Whiting et al. (2007) reported a mortality risk of
0.35% in summer conditions in Manitoba. Differences in mortality risk observed between
countries may be attributable to the different climatic conditions and different trailer
designs.
Incidentally, the mortality risk in the Atlantic Canada region in 2012 was 0.28%,
2013 was 0.30% and in 2014 it was 0.23%. The integration of a new poultry slaughter
plant in Nova Scotia in October 2012 and a second plant in New Brunswick in 2013 was
likely a contributing factor to the reduced mortality risk in 2014. The opening of the plant
in Nova Scotia allowed for reduced transit durations from poultry farms within Nova
Scotia and from PEI.
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4.4.3

On-farm factors

The present study found no effect of estimated mortality during rearing on the farm or the
stocking rate in the barns on the mortality risk during transport. Farm management factors
have been reported elsewhere to affect transport mortality (Drain et al., 2007). In the UK,
Haslam et al. (2008) reported a significant correlation between mortality during rearing
and the mortality risk following transport, and in a study in France, Chauvin et al. (2011)
found a significant influence of mortality during the rearing period (median=2.3%,
Q1=1.4 and Q3=3.4) on mortality risk. Although in the current study, with similar
mortality risks, and an apparent effect when unconditional models were considered, no
significant effect was found in the model. In the present study the mortality risk during
rearing ranged from 0% to 7%, however, the mean mortality risk was 2% and 90% of
flocks had a mortality risk of less than 3%. In instances where the mortality risk was
abnormally high the producer tended to provide an explanation, for example a water spill
leading to high mortality risk in one instance. In a study in Canada, where the mortality
during rearing was 6.9%, Drain et al. (2007) found a significant effect of rearing mortality
on the mortality risk. In Drain’s study in Manitoba, gross pathological lesions were
identified in about half of the birds that were DOA. At post-mortem, acute heart failure
was identified in 36%, air sacculitis/pneumonia in 1% and chronic heart failure/ascites in
12% of the DOAs. These types of conditions would likely increase the risk of mortality
associated with transportation (Whiting et al. 2007). Similar results were found in studies
in The Netherlands (Nijdam et al. 2006) and the UK (Gregory and Austin (1992) where
cardiovascular disorders were found in 42% and 51% of DOAs, respectively.
Cardiovascular diseases are common in broilers during rearing and make a significant
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contribution to mortality during rearing (Julian 2005). Hunter et al. (2001) reported that
for loads with a mortality risk of 0.12%, 71% of these birds were, on post-mortem
examination, considered to have died because of pre-existing pathology, such as synovitis,
septicaemia, ascites, congestive and acute heart failures and peritonitis. Therefore, the
absence of an effect of mortality during rearing on the mortality risk was unexpected.
Although no post-mortem information is available for the DOAs in the current study, it is
possible that the birds transported to slaughter were healthier than in other published
studies. During the rearing period vaccinations against infectious bronchitis and bursals
disease were commonplace. Seven producers indicated on their flock sheets that they had
used medication to treat disease, including colibacillosis, during the grow-out period. This
affected just 23 out of 4,653 loads, for which the mortality risk ranged from 0.07% to
1.36%. Pre-existing health problems as assessed by mortality risk during rearing might
not have been a major factor contributing to variation in mortality risk between loads.
Although, not equivalent to post-mortem examination, 2009 condemnation statistics for
chickens slaughtered in federally inspected slaughter plants in Atlantic Canada, show an
apparently lower rate of condemnations and in particular, a lower rate of condemnations
due to respiratory conditions, compared with the rest of Canada (Agriculture and AgriFood Canada 2012). Another potential reason for the lack of significance of mortality
during rearing was that other factors, such as the environment, made a larger contribution
to mortality risk than in some other studies.
The European Commission considered 1% per week as an estimate of the on farm
mortality risk for broilers (European Commission - Scientific Committee on Animal
Health and Animal Welfare 2000). This would be equivalent to a mortality risk of 0.07%
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per 12 h. If this was the case, then considering the current study data, for loads with low
mortality risk (<0.15%), about half of the birds that died during transportation would have
died (probably from pre-existing health issues) within an equivalent 12 h period, even if
they had been left on the farm and not subjected to handling and transportation. In the
current study, half of the loads had a mortality risk between 0.15 and 0.54. This indicates
the potential for identifying risk factors within existing routine management practices that
are associated with DOAs. The remaining 25% of loads in the current study with a
mortality risk above 0.54, and especially the minority of loads in the long right-skewed
distribution with a mortality risk considerably above this value; might represent loads that
experienced problems in providing appropriate conditions for the birds by following
normal routine management practices or where normal practices could or were not
followed. The physiological effects of transportation may have aggravated the difficulties
already experienced by these compromised birds. If this is the case, without improvements
in the health of the birds, improved management procedures during transportation may
not be able to reduce mortality risk below about 0.07%.
There is however, scope for reducing mortality risk related to catching and
handling injuries during loading (28% of DOAs on loads with a low mortality risk, Hunter
et al. 2001). Physical stress involved in transportation begins at the time of loading when
birds are caught and crated. There are a number of critical factors associated with loading
that will affect mortality during transport. Catching team was a significant predictor in the
model. This indicates that there are some attributes relating to catching teams that
influence the risk of birds dying during transport. Following post mortem examination of
broiler carcasses which arrived dead at six processing plants in the UK, Gregory and
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Austin (1992) attributed 35% of mortality to catching and transport injuries. Nijdam et al.
(2006) indicated that head trauma and ruptured livers were prevalent among DOA broilers
and likely predispose broilers to becoming DOA during transport. The percentage of the
DOAs that could be attributed to trauma in that study was 29.5%. Catching poultry is a
strenuous and difficult job undertaken under poor conditions and time constraints that
require workers to work at high speeds. It can be difficult for workers to maintain optimum
levels of performance throughout the task. Birds may easily become injured during the
process if due care is not taken at all times. Leg injuries are associated with the methods
involved in manual catching (Knierim and Gocke, 2003), and larger birds are at an
increased risk of injury due to weaker hip joints (Swarbrick, 1986). Trauma associated
with such injuries can lead to increased mortality risk during transport (Gregory and
Austin, 1992). Catching and carrying birds by two legs instead of one is recommended to
alleviate leg problems.

4.4.3.1

Interaction between age and sex
The average age of the birds in this study (38 days) is in agreement with Drain et

al. (2007) who reported slaughter weight birds at 38 days of age in a study in Manitoba.
The genetic selection of birds for rapid growth has resulted in birds reaching slaughter
weight at a younger age. On farm management factors such as changes in nutrition and
feed supply have contributed to faster growth rates among broilers. The sex of the birds
being transported affected the mortality risk. Transport of cockerels resulted in a higher
mortality risk than transport of pullets. This was also the case in Whiting et al. (2007),
and Ritz et al. (2005). However, in the present study the effect of sex depended on the age
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of the birds, particularly in cockerels where older birds (40-45 days) had a significantly
lower mortality risk than cockerels of 33-37 days of age. Ritz et al. (2005) associated the
higher mortality risk in cockerels with greater body mass making them more prone to
thermoregulatory failure when ventilation is poor and heat and humidity is high. Ritz et
al. (2007) also suggested that heavier males will be more prone to physical trauma,
particularly leg trauma if carried by one leg during catching and crating. Gerken et al.
(2006), using infrared thermography found that the warmest part of the head were
unfeathered areas of the skin such as the comb, wattle, and the areas around the eyes. Heat
dissipation is most efficient in featherless areas of the body. It was hypothesised by
Gerken et al. (2006) that the comb might have an analogue function for heat dissipation
and keeping the brain cool. Older birds would have larger heads and therefore a capacity
for greater heat dissipation that may have contributed to the result reported in the present
study.
There are potentially on farm management factors playing a part in the results
relating to age, sex and bird weight found in the present study, for example, the maximum
weight recorded throughout the study was 2.92 kg with 75% of observations below 2.4
kg. The maximum age recorded was 45 days with 75% of loads under 40 days. This
indicates that there were few older heavier birds transported in this study and just 94 loads
consisted of cockerel birds that were in the oldest age category. It is possible that these
factors could vary between barns or producers, however, the addition of random slopes in
the model to allow age, sex and bird weight to vary at the producer and barn levels, were
not significant.
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4.4.3.2

Bird weight
The average weight of the birds in the present study was 2.2 kg. This figure falls

within the limits of what has been reported in Canada in recent years. The average weight
of a bird slaughtered in 2010 was 1.64 kg (Agriculture and Agri Food Canada, 2010).
Burlinguette et al. (2012) reported an average bird weight of 2.2-2.4 kg in western Canada,
while Drain et al. (2007) reported an average bird weight of 1.92 kg in Manitoba, Canada.
The current study found that as weight increased the mortality risk increased. This is in
agreement with Nijdam et al., (2004) who also reported that increased body weight lead
to an increased mortality risk during transportation. There are a number of factors that
could contribute to the higher mortality risk in heavier birds. Heavier birds are more likely
to be injured during the catching process, as previously discussed. Heavier birds are more
likely to be male birds, for which the greater risk of mortality has been discussed. Heavier
birds are also more likely to suffer thermoregulatory failure due to inadequate heat and
ventilation conditions during the transport process (Ritz et al. 2005, 2007).
4.4.4

Environmental Conditions

Mitchell et al. (1997) recorded a mean external environmental temperature of -4oC and a
minimum of -10oC during transport studies in winter conditions in the United Kingdom.
These temperatures are much higher than those recorded in a Canadian winter and indicate
that the research that has taken place in such conditions may not be representative of all
transportation conditions in Canada. The range of temperatures encountered over the study
period highlights the diversity of the Canadian climate.
The mortality risk was significantly higher on loads where birds were wet on
arrival or where birds appeared cold or frozen on arrival. Contact with wet litter and the
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resulting high humidity levels within the barn will result in birds being wet upon loading
(Hall, 2001). Wetting can occur during transport when road spray or precipitation enters
the vehicle. Hunter et al. (1999) observed instances of hypothermia in the UK at
temperatures below 8oC when birds became wet. Knezacek et al. (2010) reported instances
where frost accumulation was observed on crates and modules positioned closest to
tarpaulins during cold-weather transport in Saskatchewan. Chauvin et al. (2010) also
reported an influence of pre-slaughter climatic conditions on broiler mortality. Rain or
wind led to an increased mortality risk at the slaughter plant with a risk ratio of 1.34
following transport to slaughter in France (Chauvin et al., 2010). In the present study loads
containing birds that appeared wet (0.42%), or loads where birds appeared dry, wet and/or
cold (0.74%) had significantly higher mortality risk than loads that appeared dry (0.32%)
on arrival at the holding barn. This likely reflects on loading practices, with birds
becoming wet while being loaded, and birds susceptible to the poor weather conditions
while stationary on a vehicle that would be mostly uncovered during the loading process.
Methods of alleviating such issues may be through the use of tarpaulins covering the area
between the barn and the trailers so that birds are less likely to be exposed to the weather
conditions whilst being crated. Placement of tarpaulins on the vehicle where possible, or
parking the vehicle in a sheltered area, if available, may also help alleviate this issue. The
use of modular crating systems may also be of benefit. Such system would allow birds to
be crated within the barns and then transported out to the vehicle subjecting them to shorter
durations of exposure to adverse weather conditions.
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4.4.4.1

Cold weather transport

Results of this study indicate that transport of broilers in extreme cold temperatures
resulted in higher mortality risks than transport in hot conditions. The results highlight the
effect of cold weather on transport of broilers. Transport in conditions where the external
temperature was below -28oC led to a mortality risk above 1% and at -10oC the mortality
risk was 0.5%. This is above the median mortality risk of 0.29%, and significantly
different compared with temperatures above 2oC. Dadgar et al. (2010) reported significant
decreases (0.3oC) in broiler core body temperature in environmental temperatures below
10oC, and decreases of 0.8oC when conditions were below 0oC after 3-4 h transport.
Evidence of cold stress in this present study was obvious in cases where birds arrived at
the holding barn in a state where they appeared cold or frozen. Transport in cold weather
conditions is detrimental to broiler welfare as evidenced by the high mortality risks, and
the detrimental effect can be manifested through both heat and cold stress within the
trailer. The factors contributing to these detrimental effects include the control of trailer
ventilation, and the stocking density used for transport. These will be discussed in the
following sections.

4.4.4.2

Paradoxical heat stress in cold weather transport

Transport in winter conditions leads to susceptibility to both cold and heat stress in
chickens. A temperature difference between the external temperature and that inside the
trailer is expected with the build-up of heat within the trailer due to the presence of the
birds. If the temperature is too high birds may become susceptible to heat stress. Heat
stress is a problem that can occur as a direct result of high temperatures, such as on a hot
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day, or due to a buildup of heat within a vehicle due to a lack of ventilation to dissipate
heat generated by the birds. This can occur at any temperature, and is known as
‘paradoxical heat stress’. Packing of birds in crates results in a build-up of heat and water
vapour inside the vehicle during transportation. Birds respond to warm conditions by
increasing the rate of evaporative heat loss by panting. This results in the creation of a hot,
humid microenvironment within the crates (Mitchell and Kettlewell, 2008). Vehicles in
closed configuration in winter have a reduction in the removal of heat and water vapour
by air movement and a reduction in convective cooling (Mitchell et al., 1992).
Large temperature differences are reported in this study between the external
temperature during the journey and the temperature inside the trailer, with a maximum
difference of 42oC recorded. Such differences were also observed by Knezacek et al.
(2010) during transport of broilers in winter conditions. Nijdam et al. (2004) reported
significant increases in the mortality risk when birds were transported at external
environmental temperatures above 15oC (Odds Ratio 1.54) and below 5oC (Odds Ratio
1.45), while Warriss et al. (2005) reported a rapid increase in mortality risk at temperatures
above 18oC. Mitchell et al. (1992) highlighted the potential for birds to suffer from
hyperthermia during transport in winter conditions in the UK. Considering the large
temperature differences between external and trailer temperatures, that potential is also
evident from the results of the present study.

4.4.4.3

Control of trailer ventilation

The results of the present study indicate that the position of the front ventilation panels
and the top tarpaulin influenced the mortality risk. An adjustment to the climate within a
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trailer requires adequate methods of heat and moisture dissipation. Heat dissipation is
achieved through management of airflow throughout the vehicle. Management of airflow
is achieved by opening or closing side tarpaulins/panels and roof vents, and airflow is
dependent upon vehicle motion. When the front ventilation panels and top tarpaulin routes
were open for the entire duration of a journey in fall months the mortality risk was higher
than when they were closed for the entire journey. Having ventilation routes a mixture of
open and closed throughout the journey resulted in higher mortality risk in fall months
compared to spring months. Consideration of the prevailing weather conditions may help
to explain these results. When the ventilation routes are open or a mix of open and closed
during the journey there is the potential for precipitation to enter the vehicle during rain
or snowy conditions, or from water spray on the roads. Any ingress of water into the
trailer, particularly in cold weather conditions, such as may be experienced in fall months
could result in increased mortality risk. Wetting birds decreases the insulation capabilities
of the feathers as discussed in chapter three. The slaughter plant provides guidelines on
how to manage the ventilation on a trailer in varying climatic conditions (Appendix 9).
The guidelines for management of the trailer in conditions below -10oC fall into what is
considered normal practice for control of temperature in poultry transport vehicles in
winter conditions, i.e. loads are completely closed; the purpose being to keep the birds
warm, however, as discussed above, there are negative consequences of restricting
ventilation on the trailer.
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4.4.4.4

Stocking density

Information on the stocking density used when crating the birds was only available for
loads that were transported by two particular companies, therefore this information was
only available for 3,760 loads. The average stocking density used in this study was 42.6
kg/m2. Burlinguette et al. (2012) reported stocking densities ranging from 48 kg/m2 to 56
kg/m2 under cold weather conditions in Canada. Adjustment of stocking density to
regulate heat production is a standard mechanism used for the management of thermal
comfort in vehicles transporting poultry (Weeks et al., 1997). Stocking densities never
surpassed the recommended maximum liveweight loading density of 63 kg/m2 for cold
weather conditions from the Canadian codes of practice (Canadian Agri-Food Research
Council, 2003). These codes recommend a reduction of 15-20% during summer
conditions (50.4-53.6 kg/m2). The code states that in extreme cold weather, (-15oC and
below) broiler chickens (1.8 kg and under) could be loaded up to a stocking density of 68
kg/m2. Although half of the birds were 2.28 kg or heavier, 25% were between 1.60 and
1.66 kg. The low stocking densities employed as evidenced from the number of loads that
were under recommended guidelines for cold weather conditions from the codes of
practice may have contributed to the higher mortality risk in colder weather.
The stocking density used during transport influenced the effect of temperature,
particularly in cold weather conditions. Although at extreme cold temperatures the
mortality risk was high compared with higher temperatures, higher stocking densities (>40
kg/m2) were beneficial during transport, resulting in a lower mortality risk than when
lower stocking densities were used. Increasing stocking density means there are more
birds per unit area and therefore more metabolic heat is generated within the load.
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Mitchell and Kettlewell, (1998) considered the average metabolic rate of a 2 kg bird to
produce 15 W, and the heat production in a typical broiler transporter to be in excess of
90 kW. Under the procedures adopted on the trailers in this study, a beneficial effect of an
increased stocking density was seen at external temperatures below -10oC. At external
temperatures higher than -10oC the effect of stocking density was small. This result
indicates that the selection of the stocking density in warm weather conditions was much
more effective for controlling the temperature in the trailer than selection in cold weather
conditions. The slaughter plant should consider revising their guidelines for stocking
density to be used in extreme cold conditions. In such conditions (<-10oC) stocking
densities during the journey could be raised in order to generate more heat production
within the loads. However, the situation is not straightforward as high stocking density
can be associated with increased mortality during transport and especially while the birds
are in the holding barn. In addition, control of ventilation is crucial. Greater ventilation
rates within the trailer are required in order to dissipate excess heat and humidity created
by the load. Management of the loads at these low temperatures is critical. Drivers are
required by the slaughter plant to physically check the thermal comfort of birds by lifting
the wing of a bird to see if it is warm. Birds at different positions along the length of the
trailer may not be equally as warm/cold. The position of air inlets or the adequacy of the
covering at a particular area may subject birds to additional temperature related
fluctuations. This needs to be taken into account by a driver when checking to see if their
birds are ‘comfortable’ and the method of assessment of the micro climate proposed below
(incorporation of temperature and humidity readings) may be a more reliable indicator of
'comfort' within the trailer.
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4.4.4.5

Methods of controlling the internal climate during transport

To rectify the issues outlined above greater control over the micro climate within the
trailer is necessary. If trailers were capable of recording the internal humidity then drivers
would be able to make adjustments to the ventilation based on this information.
Monitoring temperature and humidity within a vehicle is likely to be much more
successful than that currently in place (opening the top vent and waiting until a good
amount of steam is released). However, there are issues with monitoring humidity within
a trailer. The sensor membrane can be damaged during vehicle wash-down and
disinfection. Therefore monitoring systems need to be robust (European Food Safety
Authority, 2011). Increased ventilation and good control of ventilation will have
contributed to the lower mortality risk reported during warmer weather conditions.
The guidelines provided by the slaughter plant for management of ventilation
specify a target trailer temperature of 4 to 12oC for drivers to achieve. This is lower than
that referred to by Weeks et al. (1997) who found that during transportation on a naturally
ventilated vehicle pullets were too cold while in motion at air temperatures below 10oC,
and stated that using sensors on a vehicle, competent drivers should be able to keep the
temperature between 10-15oC. In 707 loads the temperature range specified by Weeks was
achieved throughout transit. This indicates good control over ventilation; however,
mortality in these loads ranged from 0% to 19.37%. Mechanical ventilation, whereby fans
provide air movement within the trailer may be a method that could be implemented to
help ensure adequate ventilation within all sections of a trailer, particularly for transport
in cold-weather conditions. Fan ventilation systems assist the natural ventilation that
occurs on a vehicle due to vehicle motion (Kettlewell et al., 2000). Fans can be used to
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enhance the natural ventilation when the vehicle is in motion, and to provide adequate
ventilation when the vehicle is stationary or moving at slow speeds. Weeks et al. (1997)
suggest providing a method of ventilation capable of allowing sensible heat loss close to
60 W/m2, which can be achieved by providing air movement of 0.3 m/s. This will create
optimal crate temperatures of 14oC for broilers. Extraction fans to remove heat and
moisture, defined air inlets and outlets, insulated side curtains and roof, and an adjustable
ventilation rate were features of a mechanically ventilated broiler transport vehicle
designed in the UK (Kettlewell, 2001). A prototype vehicle that incorporated an active
heating system to warm air entering a vehicle while providing adequate ventilation was
designed in Saskatchewan, Canada (Cochran et al., 2006). The use of such vehicles has
merit under winter conditions in Canada. European Union legislation (European Council,
2005) stipulates a requirement for use of transportation systems with the capability of
maintaining a range of temperatures from 5oC to 30oC for all animals, with a tolerance of
+/- 5oC, depending on the outside temperature. Such vehicles are necessary when
transporting broilers within the EU for durations longer than 12 h.

4.4.4.5

Control of the environment at the holding barn

The conditions in which birds were transported will impact the care of a load at the holding
barn. For example, if stocking density was high during transport, or ventilation procedures
were inadequate considering the environmental conditions there may be a build-up of heat
and humidity within the trailer that would worsen considerably when stationary at the
holding barn if action was not taken to alleviate the problem. For this reason control of
ventilation at the holding barn is crucial. In this study the mortality risk was lower when
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external environmental temperatures were 15oC compared to temperatures of 0oC or -15oC
when considered in combination with the duration of holding. Examination of standard
practices can help explain this result. In cold temperatures the barn staff would have used
more canvasses and panels on the outer doors to provide protection from the climatic
conditions, potentially resulting in restricted ventilation in the barn, whereas in warm
weather the barn would likely remain open allowing for natural ventilation through the
barn. Such conditions during holding periods prior to slaughter were previously reported
(Hunter et al., 1998).
At the holding barn further control of ventilation is required to dissipate the buildup of heat generated when the trailers are stationary. Temperature differences of up to 50
degrees were recorded between the external temperature at the holding barn and the
temperature in the trailer. The largest temperature differences were recorded in winter
months, with 612 loads having temperature differences of 21 degrees or greater. It is this
potential for heat to build up quickly when a vehicle is stationary that makes control of
ventilation in holding facilities crucial. Ventilation needs to be adequate to dissipate heat
and maintain a comfortable air temperature within a load. The mortality risk was lowest
when the temperature in the trailer during holding was between 0-10oC but rose at
temperatures below or above this range. This indicates that there is a ‘comfort zone’ that
could be utilized as a target temperature range to achieve in trailers stationary at the
holding barn.
The difficulty with control of ventilation is also a likely reason for the varying
mortality risk recorded in different seasons of the year. Loads transported in fall conditions
suffered the highest mortality risk based on the duration they were held in the holding
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barn. Weather conditions during this season can be varied, and peaks in mortality risk in
such conditions are not uncommon (Mitchell and Kettlewell, 1998). When managing
loads, drivers may have difficulty making decisions as to how best to control ventilation
on the load, and the same could be true for staff in a holding barn facility. Management of
the facility ventilation was manual and dependent on subjective assessment of the
conditions. The temperature within the trailer while in the holding barn was recorded by
holding barn staff. Fans, canvases, and panels that could be placed on the side of the
facility were utilized. Temperature, but not humidity, was recorded inside the holding
barn. Staff sprayed the surface of the barn with water in hot weather with the aim of
providing a cooling effect for birds in the trailers. It is possible that this technique will
have had a detrimental effect on the birds, depending on the adequacy of the ventilation.
Monitoring of humidity levels in the holding barn is necessary to assess this possibility.
The rate of ventilation will need to have been high enough to dissipate the air around the
birds and so provide the cooling effect sought when using the water. The Apparent
Equivalent Temperature provided an indicator of circumstances that will increase
mortality; loads that were in the ‘high risk’ category had higher mortality risk than those
in the low or medium risk categories. This further indicates the need to monitor humidity
at the holding barn in order to allow more efficient control of ventilation during hot
weather.

4.4.4.6

Duration as a risk factor for mortality

The duration that food was withdrawn on the farm before loading ranged from 0 to 19 h,
with an average of 3 h. Food withdrawal is practiced to allow time for the digestive system
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to empty before processing, leaving less ingesta and faeces for potential carcass
contamination. A secondary advantage is to reduce the risk of defaecation onto other birds
during loading and while crated. A significant reduction in gut contents occurs within 46 h (Warriss et al. 2004; Kim et al. 2007). In the current study 75% of loads had feed
withdrawal duration before loading of <8.16 h.

The mortality risk increased when the

duration of feed withdrawal before loading was above or below 8 h, however, the
difference between the mortality risks at each time-point was not statistically significant
due to the large confidence intervals at the longest feed withdrawal before loading
durations. It is likely these large confidence intervals were due to the small number of
loads that had feed withdrawal durations longer than 8 h. Just 5% of loads had feed
withdrawal before loading durations greater than 13.6 h. This indicates that feed
withdrawal durations before loading of 8 h are beneficial when transporting broilers.
Consideration however, should be given to the total time that birds were deprived food,
i.e., the time between the removal of food at the farm and the time the bird’s left the
holding barn just prior to slaughter. This ranged from 3.7 h to 24 h with a median of 16.3
h. Extensive durations without food have physiological consequences. Liver glycogen
stores can become exhausted after 6 h of fasting (Warriss et al. 1988), plasma free fatty
acid concentration increases after 13 h (Nijdam et al. 2005) and by 24 h, plasma βhydroxybutyrate increases (Brady et al. 1978) and plasma glucose concentration can fall
(Knowles et al. 1995). A broiler’s requirement for metabolic heat production increases at
temperatures below their lower critical temperature. Fasting birds have higher lower
critical temperatures than animals with access to food (Berman and Snapir 1965). During
cold exposure, e.g. 0 to -17oC, fasted birds show greater reductions in blood glucose
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concentration and liver glycogen concentration than those kept at 20 to 22oC and are at an
increased risk of hypothermia (Dadgar et al. 2011, 2012). Therefore, in the current study,
it is possible that birds transported in cold conditions on journeys of extensive duration
may have suffered from hypothermia. However, other factors, such as the ventilation
control during the journey would have influenced this likelihood.
In warmer temperatures a broiler’s metabolic heat production declines during
prolonged fasting. When exposed to very high temperatures, e.g. ≥ 40oC for up to 8 h,
prior fasting for prolonged periods (24-72 h) compared with continued access to food and
water can (a) increase the time (e.g. 3 v 2 h) before broilers become hyperthermic (AitBoulahsen et al. 1989), (b) increase the survival time (e.g. 3-5 v 2 h) and (c) reduce the
mortality risk (58 v 100%) (McCormick et al. 1979). In broilers exposed to 32oC and 50%
relative humidity, the mortality risk after prior fasting was 8% after 24 h, 13-18% after 12
h, 20-30% after 6 h, 32% after 3 h and 48-55% after no fasting (Teeter and Belay 1996).
This indicates the potential that on journeys in hot weather conditions, a feed withdrawal
time prior to loading of up to 8 h may have been beneficial in terms reducing the risk of
mortality.
The average transit duration in this study was 8.7 h. This average is over two times
longer than the average duration of 2.7 h reported by Burlinguette et al. (2012) for
journeys in western Canada. Warriss et al. (1992) found that increasing journey duration
increased boiler mortality risk particularly when journeys were over four hours duration.
The results of the present study are in agreement with these findings. Mortality rose from
0.25% for the shortest journeys (Figure 29) (0.5 h or less), to 0.50% for the longest
journeys (16 h) when all other factors were kept constant. Increasing transit duration
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increases the duration that birds are at risk from environmental conditions. Increased
transit duration may also be a risk factor for mortality as the longer a journey the more
likely it is that a bird that may have been injured at the start of the transport process will
succumb to its injuries. One hundred and nine of 4,653 journeys were longer than 12 h
duration. The maximum duration that a broiler transporter would be allowed to transport
chickens without access to suitable food and water within the EU under European
legislation is 12 h (European Council, 2005). Nijdam et al. (2004) made a
recommendation that slaughter plants should only accept broilers from farms within 2 h
distance from the plant.
The average duration spent in holding in the current study was 2.5 h, but ranged
from 0 to 11.8 h duration. Ritz et al. (2005) recorded extensive holding durations up to 16
h in Georgia, USA. The duration of holding can have a significant effect on mortality, as
vehicles are stationary during this time, allowing the build-up of heat within the load. The
current study found that as the length of time spent in holding increased the mortality risk
increased. Holding duration was assessed graphically in combination with a number of
factors:
•

Figure 31 assessed the effect of holding duration and the external
temperature at the time of holding.

•

Figure 32 examined the effect of holding durations in different seasons.

•

Figure 33 examined the effect of the temperature in the trailer at durations
of 1 h, 5 h, and 10 h in holding.

•

Figure 34 examined the effect of apparent equivalent temperature
following 2.5 h holding duration
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Increasing holding duration lead to increased mortality risks in all scenarios examined.
Findings are in agreement with the literature available. Hunter et al. (1998) reported
differences in temperature gradients in crates between summer and winter holding
conditions, causing hyperthermia in winter conditions that was attributable to the use of
supplementary heating in the holding area in winter. Quinn et al. (1998) reported
temperature lifts of 9.7oC in winter conditions and 11.6oC in summer conditions. These
situations are likely mirrored in the present study where large gradients between trailer
temperature and the external environment temperature were recorded.
Examination of the effect of AET in the current study indicated that situations of
high temperature and high humidity during holding lead to increased mortality risks. The
use of AET as an indicator of environmental conditions likely to give risk to high mortality
risks can be considered a very useful tool. This method of predicting environmental
conditions that will cause increased mortality could be implemented into the poultry
transportation decision making process by using forecasted weather information to aid in
decisions as to whether environmental conditions are likely to give rise to an increased
risk of mortality at the time of loading. Holding periods of less than 2 h are recommended
(Hunter et al., 1998) with careful monitoring of the holding barn and in crate temperatures
necessary along with appropriate action to deal with issues identified.

4.4.4.7

Stops during transit

Dalley et al. (1996) reported that the highest temperatures within a trailer occur when a
vehicle is stationary or moving slowly at the beginning and end of a journey and during
rest breaks in the middle of a journey. Information on the number of stops, the reason for
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the stops and the duration of the stop is collected by the slaughter plant in its driver reports;
however, just 1,064 drivers actually provided this information. The reasons why drivers
failed to provide this information is unclear, particularly on journeys that did not originate
in the vicinity of the slaughter plant. The low number of drivers recording information on
stops could indicate a lack of compliance with the procedures outlined in the guidelines
provided by the slaughter plant. Where drivers did record information, checking on the
birds was the most common reason for a stop, followed by stops to make adjustments to
the ventilation on the load. This indicates that where drivers did keep records, they were
conscientious of the need to check and make adjustments to the load throughout the
journey. Full compliance with completion of documentation at all stages of the transport
process would assist quality control and development of improved practices. The
incorporation of GPS systems on vehicles would have potential benefits such as providing
real time data on the location of vehicles, recording durations spent stationary and in
movement, as well as recording time vehicles spend idling. Management of such
information can result in the implementation of cost saving strategies. The use of
navigation systems that provide information on the origin and destination and date and
time of stops during the journey is required under EU regulations for long road journeys
involving domestic animals such as horses, sheep and pigs (European Council, 2005).

4.4.4.8

Current industry trends

September 27th 2013 saw a landmark decision by the Ontario Court of Justice regarding
the welfare of poultry transported for slaughter in Canada. Maple Lodge Farms, Canada’s
largest poultry processor, were found guilty on 20 counts of violation of the Health of
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Animals Regulations, sections 143(d) undue exposure to the weather, and 143(e)
inadequate ventilation of the load. The twenty counts involved the death of over 25,000
birds during transport, or upon arrival at their facility, during the period between
December 2008 and April 2010. Considering that Maple Lodge Farms incurred 39
penalties after charges were laid in 2008, and a further six penalties following conviction
in September 2013, the court found that very little, or nothing was done to improve
conditions to prevent recurrence at the time, and that economic imperatives trumped
animal welfare (Ontario Court of Justice, 2014). In April 2014 the court levied upon Maple
Lodge Farms, fines of $40,000 each for two counts of violating 143(1)(d) of the Health of
Animals Regulations (Ontario Court of Justice, 2014). The fines imposed by the court are
significant, and reflect the gravity of the animal welfare issues portrayed. In addition to
the fines, Maple Lodge Farms were placed on probation for three years on terms that aim
to bring the corporation into compliance with the Health of Animals Act and Regulations,
and to oversee and monitor compliance. The terms of the probationary order were
developed collaboratively between the CFIA and Maple Lodge Farms, and approved and
adopted by the Court. Compliance requires expenditure of at least one million dollars over
the period of probation and involves undertaking substantial changes to existing vehicles
and facilities. Among the stipulations of the probation order are the following:
•

Trailers, holding facilities, modular transportation systems and standard
operating procedures are to be improved with consideration to climate
controlled and/or mechanically ventilated trailers for transporting all
broilers and spent hens

•

Temperature and humidity monitoring devices for all trailers
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•

Modular transportation of broilers and spent hens; and climate controlled
and/or mechanically ventilated barns for broilers and spent hens with
sufficient capacity to service all arriving trailers.

•

Consideration of humidity or wind-chill factors when assessing actual or
forecast weather and reports on weather conditions at the time of loading.
Decisions regarding transporting chickens in severe weather are to be
documented and such documents maintained for the duration of the
probation order

•

All standard operating procedures (SOPs) should be in writing, adhered to,
and posted in a conspicuous place available to all employees. SOP’s should
include guidance documents for employees and third parties involved in
transport, and contain contingency plans for events such as severe weather,
equipment failures, delays in processing and compromised loads.

Many of the stipulations in the probation order have been discussed in relation to the
findings of the current study, and in the available literature regarding poultry
transportation and slaughter. For example, the importance of transporting dry birds was
discussed. Wetting of birds, whether it be from exposure to the elements during loading,
ingress of moisture during transport, or due to a build-up of moisture due to inadequate
ventilation all contribute to increased risk of mortality during transport. Methods
discussed to alleviate these potential problems are addressed in the probation order. They
include the use of modular crate systems for loading birds, the use of climate controlled
and/or mechanically ventilated trailers for transporting all types of poultry, and climate
controlled and/or mechanically ventilated barns. The move towards better climate control
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in vehicles and in holding barns in Canada represents significant progress towards the
improvement of poultry welfare. Maple Lodge Farms position as an industry leader puts
them in a role whereby they extend influence over smaller entities and such influence
should encourage change across the entire industry. The industry in Canada will no longer
be able to use the lack of available equipment or technology as an excuse to transport birds
in equipment that is incapable of providing appropriate conditions for their transport.

4.5

Conclusions

Despite the large quantities of missing data within the information provided by the
slaughter plant, it was possible to present a model representing strong predictors for
mortality during transport. When transporting poultry for slaughter in Atlantic Canada,
mortality risks were highest in fall conditions. When external temperatures reached -28oC,
mortality was high in relation to average situations. The risk of mortality was affected by
the stocking density at which birds are loaded, the duration of feed withdrawal prior to
loading, the transit duration and the duration spent in the holding barn. Increasing the
transit duration and the duration spent in the holding barn increased the mortality risk. At
extreme cold temperatures low stocking density was associated with an increased
mortality risk. Stocking densities used in all trailers in this study were within the
recommended maximum guidelines provided in the Canadian codes of practice for
transport of broilers. This will have contributed to low mortality risks in summer
conditions by allowing for increased ventilation within crates. The variation between the
external temperature and the trailer temperatures indicates that the ventilation was
insufficient to remove metabolic heat from the birds. In cold conditions this would reduce
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the risk of hypothermia, but if the temperature within parts of the trailer becomes too high,
hyperthermic conditions can occur during transport in winter months. Further analysis of
temperatures within different zones in the trailers would allow analysis of potential
thermal gradients within the trailer as was evidenced in Mitchell et al. (1992). Such work
would allow a more complete understanding of the effect of temperature differences,
particularly in extreme weather conditions, and highlight deficiencies in ventilation
regimens.
Despite the lack of data indicating an influence of barn-related issues, there are
sources of evidence (Haslam et al., 2008, Bisaillion et al., 1988) which indicate that
disease on farm will affect the number of birds DOA and condemned at the slaughter
plant. Condemnation data was available for each load and analysis of this data should be
a focus of further research. Eighty eight loads of birds were transported varying distances
in various months of the year with 0% mortality. This indicates that it is possible to keep
mortality to a minimal level when transporting broilers and is the level that the industry
should aspire to.
4.5.1

Recommendations for improved practices

a. Trailers capable of controlling the on board conditions should be the norm
when transporting poultry. This would protect birds from adverse weather
conditions and reduce the risk of mortality, particularly in winter
conditions in Canada. Where such changes are not yet feasible, investment
in equipment to monitor both temperature and humidity within the trailers
would allow drivers to make a more accurate decision as to the need for
ventilation in a load, particularly in winter conditions when paradoxical
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heat stress is most likely to occur. Drivers should use information from
monitors within the load when making decisions for when to make stops
as opposed to making stops every hour, particularly when temperatures are
below -10oC.
b. Further consideration should be given to using increased stocking density
during very cold conditions. This however, should only be done in tandem
with the recording of relative humidity on the trailers so that drivers will
be able to monitor on board conditions.
c. The slaughter plant should endeavour to keep holding times at the slaughter
plant to a minimum.
d. Improvements to the control of ventilation in the holding barns to include
recording of humidity within the barn would allow assessment of the full
effect of external conditions and the internal climate on the birds during
the holding period. Monitoring of these conditions would then allow for
informed decisions to be made regarding the requirements of birds during
this stationary period.
e. The information that is collected by the slaughter plant on a daily basis is
a valuable tool that they can be used to assess performance and identify
issues; however, it is only useful if the information is accurately recorded
by those responsible for the task. Full compliance with completion of
documentation at all stages of the transport process would assist quality
control and development of improved practices.
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f. The incorporation of GPS systems on vehicles would have potential
benefits such as providing real time data on the location of vehicles,
recording durations spent stationary and in movement, as well as recording
time vehicles spend idling. Management of such information can result in
the implementation of cost saving strategies. The use of navigation systems
that provide information on the origin and destination and date and time of
stops during the journey is required under EU regulations for long road
journeys involving domestic animals such as horses, sheep and pigs
(European Council, 2005).
g. If investments into more modern vehicles and holding facilities, or at the
minimum, into better control of temperature and humidity within the
trailers and holding barn to monitor and control on board conditions are
not made, then careful consideration of weather conditions at the time of
transport is crucial. Such considerations need to take into account
environmental temperatures including wind chill advisories in cold
weather conditions and humidex factors in hot weather conditions. The
likelihood of rain or snow during loading and transport should also be
carefully considered. If it is considered likely that the combination of
weather factors will result in a transport micro climate that is beyond the
thermal comfort range of the type of bird being transported then a decision
to delay transportation should be made.
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Chapter Five:

Summary conclusions and future directions for the research

area

5.0

Summary

The preceding work examined animal welfare during transportation in Canada. The initial
focus of the work was a review of the Tribunal cases where the applicant had appealed the
decision of the CFIA to issue an Administrative Monetary Penalty for a perceived
violation of the Health of Animals Regulations. This approach was novel and had not
previously been undertaken in Canada. A previous report (WSPA, 2010) indicated that
there are a number of animal welfare issues evident when transporting animals for
slaughter in Canada. The present work agrees with some of their findings. Areas of
particular concern highlighted in the case reviews included the transportation of cull cows,
spent hens, and animals that should be deemed unfit for transport. The condition of
animals in those categories prior to transportation makes them vulnerable to circumstances
that may result in compromised welfare during transportation. Very high mortality risks
(ranging from 10 to 65%) were most evident in cases relating to the transportation of
poultry. Risk factors for mortality identified in case decisions included environmental
conditions, high stocking density, management of loading, management of on-board
conditions, extended stationary periods at the slaughter plant and handling practices.
Although vast amounts of research have been undertaken in the past to address
welfare concerns when transporting chickens, further work is required to provide results
applicable to Canada. To date, studies focussing on transport conditions in Canada are
limited (work in Manitoba Whiting et al., 2007 and Drain et al., 2007 and in Saskatchewan
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Strawford et al., 2011 etc.) making this work novel and pertinent. The most obvious
concern is the climatic conditions experienced in Canada as opposed to most European
countries. With this in mind a retrospective observational study was undertaken to identify
the risk factors for mortality during transport in Atlantic Canada and Quebec. Data were
provided by a broiler slaughter plant for this purpose. A multilevel linear regression model
was used which took into account risk factors from all stages of the transportation process.
Although numerous challenges were faced in collating the data from multiple sources
(many of which were handwritten), it was possible to assemble a large, comprehensive
dataset which spanned all stages of the transportation process. Models were fitted that
served to identify key factors affecting mortality risks during transport for slaughter. The
mortality risk was found to be higher in cold weather conditions compared with hot
weather conditions and the effect of temperature was influenced by the stocking density
used for transport. Trailers with open ventilation inlets during fall and winter had higher
mortality risk than in spring and summer months. Increased transit time and time spent
stationary at the holding barn increased the risk of mortality. The age, sex and weight of
the birds all influenced the mortality risk. Keeping birds dry during transport resulted in
lower mortality risks than when birds become wet or appeared cold.

5.0.1 Areas for further research
There are a number of areas with potential for future research that could be
undertaken using the dataset provided by the slaughter plant. Research could be
undertaken to identify the relationship between condemnation statistics provided and the
mortality risk during transport. The dataset could be utilized to examine in-trailer
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temperatures in a more detailed manner, or to examine the use of ventilation routes during
transport in more detail. Temperature ranges within the trailer during the holding period
along with ventilation control patterns within the barn could also be evaluated further to
identify areas for improvement in thermal conditions at the holding barn. The information
provided on stops during journeys could also merit further analysis in order to identify
potential trends in temperature fluctuations that may be detrimental to broiler welfare
during transport.
5.1

Main findings

5.1.1

Clarity of the regulations

As discussed in Chapter two, there are issues with the wording of section 138(2) of the
Health of Animals Regulations that make interpretation of the regulation difficult. The
word ‘undue’ is used to indicate the amount of pain or suffering that would signify a
violation of the regulations. The term is deliberately vague, leaving it up to the courts and
Tribunal to define. What is considered undue pain or suffering has become a matter of
contention for the Tribunal and in the Federal and Supreme courts in Canada. This
situation has likely arisen because of the difficulties inherent in prescribing a regulation
that can protect a compromised animal from being transported, whilst limiting the actions
of the industry in the least intrusive way. This is an issue that needs to be addressed
through regulatory changes. The main purpose of the regulations is to safeguard animal
welfare during transportation. The open-ended and vague terminology used in the current
regulations makes this a very difficult task. The major stakeholders need to come together
with governmental bodies to address the issue. The terms used in the regulation need to
be well defined and justified to be agreeable to the industry and society. If section 138(2)
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of the Health of Animals Regulations was better defined then regulation of industry
practices would be a more straightforward task for the CFIA. Section 138 of the Health of
Animals Regulations could be reworded to prohibit pain or suffering of any cause during
the expected journey. Clarification of what constitutes pain or suffering worthy of a
violation could be given within the regulation by utilising information such as that present
in the CFIA’s compromised animal’s policy.
5.1.2

Identification of pain and suffering in animals

The identification of pain and suffering in animals was considered a contentious issue for
the Tribunal. Examples given in section 2.3.2 showed how the Tribunal overlooked the
inherent difficulties in dealing with the diagnosis of pain in animals. Opinions on pain and
suffering in animals are subjective and the consensus in the scientific community is to err
on the side of the animal when making decisions as to whether an animal is in pain, or
suffering. In some decisions the Tribunal failed to give the animal the benefit of the doubt
when considering if the animal was in pain or suffering during transportation. The
Tribunal failed to recognise the subjective nature of identification of pain and suffering in
animals. Addressing this issue requires education for the Tribunal members in matters
relating to animal welfare. This may be through information in the case presented by the
CFIA whereby they provide species specific information regarding the likelihood of pain
and suffering in an animal depending on the circumstances of the case. In addition, the
Tribunal was seen to ignore evidence and testimonies given by veterinary professionals
regarding the status of the animals in question. Veterinarians should be considered expert
witnesses capable of providing a professional opinion on pain and suffering in animals.
Such testimonies should be given greater credence by the Tribunal.
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5.1.3

Transportation logistics

Transport is a multi-stage process that can involve several people or organisations at
different stages in the process. Section 2.2.1 discussed the complex nature of animal
transportation and instances where the CFIA had difficulty identifying the party
responsible for the transport were highlighted. One of the difficulties identified,
particularly in relation to transportation of poultry, was the fact that upon inspection at the
time of unloading before slaughter it can be difficult to determine where/at which stage
mortality occurred during a journey. Further to this, sufficient information is not always
available to determine the names of the companies and individuals responsible for each
stage of transportation. This can lead to situations where nobody is held accountable for a
violation. The complexity of the logistics involved in the transportation process was
highlighted in the poultry cases, with a transporter (A60256, A60257, A60258) and a
slaughter plant (A60243, A60244, A60245) accused of violation of the regulations in a
case where the responsibility for the ownership of the birds was unclear. Chapter four
provided further evidence of the complex dynamics of poultry transportation for slaughter.
Loads were collected from 115 different producers and from 257 different barns. Birds
were caught and loaded by 12 different catching teams, and five different transport
companies were involved in transporting birds from the producer to the slaughter plant.
On a number of journeys two drivers were involved in the transportation process. In this
situation identification of the person legally responsible for a high mortality risk would be
an incredibly difficult task for the regulator. A proposed solution to this problem is that
the company responsible for the procurement of birds for slaughter take responsibility for
the whole processing chain. This company would then become legally accountable for the
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state of the animals at the end of transportation. This would require a change in the
regulations. It would remove issues regarding the liability for the welfare of animals due
to legal responsibilities.
5.1.4

The role of the regulator

The role of the CFIA inspectors responsible for collection of evidence when a violation is
deemed to have occurred is a crucial aspect of the enforcement process. The thoroughness
of the information gathered and the quality of the documentation is reflected in the success
or failure of Tribunal reviews. Section 2.3.3 provided examples of cases where it was
evident that the CFIA inspectors failed to verify details of their case prior to administering
the monetary penalty. Examples were also given where it was evident that the
thoroughness of the CFIA case presented was key to the success of the CFIA’s defence of
the appeal process. The adequacy of the resources dedicated to ensuring compliance with
Part XII of the Health of Animals Regulations was discussed. The CFIA has acknowledged
there to be issues with the collection of evidence and a lack of training of investigators
and inspectors. The CFIA need to provide more evidence to support their Notices of
Violations. A review of scientific literature, as used in chapter two when examining the
Tribunal cases, could be undertaken by the CFIA when verifying their cases. However,
this is a time consuming process for which adequate resources may not presently be
available.
5.1.5

Due diligence as a defence for a violation

There are a number of documents and guidelines that have been developed to provide
guidance for the industry in dealing with animal welfare when loading and transporting
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animals and complying with the Health of Animals Regulations. These include the CFIA’s
Compromised Animals Policy and codes of practice relating to the transportation of
different species of farm animal. The Agriculture and Agri-Food Administrative Monetary
Penalties Act denies due diligence as a defence to a violation, however, there are situations
where adherence to codes of practice would have prevented a violation from occurring.
The Tribunal acknowledges that the transportation code of practice is a document
frequently relied upon in establishing whether a violation has been committed. Examples
of cases in which application of the guidelines within the codes of practice should have
changed the outcome of the Tribunals decision were given in section 2.3.5.2. A
prescriptive approach to animal welfare legislation advocates the use of guidelines and
documents on transportation practices when making decisions on animal welfare, and
therefore encourages the role of due diligence as a defence to a violation, however, as
discussed in section 1.5.1 the Canadian approach to animal welfare regulation taken in the
Health of Animals Regulations is mostly an outcome-based approach that is not consistent
with the use of such methods of animal welfare assessment.
The requirements to prove absolute liability offences are considered more stringent
than would be required were the offence to be classified within the nature of a strict
liability offence. Currently the system allows few arguments for defence when a violation
occurs, making the system appear unfair. To better reflect the needs of the animal
transportation industry the Agriculture and Agri-Food Administrative Monetary Penalties
Act could be revised to consider an offence within this act to be considered that of strict
liability. This would effectively allow due diligence as a defence to a violation, a move
that would be positive for the industry, the regulator, and the legal system. More emphasis
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could then be placed on education and recommendations for adherence to codes of
practice and industry guidelines that would be instrumental in preventing violations from
occurring in the first place.
5.1.6

Management practices

Analysis of the cases highlighted issues relating to the care and management of animal
welfare at the farm, during transport and in holding facilities. A lack of knowledge and
training in animal welfare on the part of those involved was evident in a number of cases.
To reduce the occurrence of avoidable welfare issues, training in animal handling and
transport needs to be incorporated into the transportation industry in Canada. There are
two potential routes thorough which this could be achieved. Legislation; whereby changes
are made to require persons involved in the transportation industry to undergo training, or
through accredited courses implemented on a national basis by the industry. If such
training within the industry was the norm, and the system was one of strict liability, then
a lack of an accredited training program could be considered lack of due diligence. It
would become the responsibility of the companies to ensure that employees were
accredited in their position.
A further area where training should be required is in dealing with non-ambulatory
animals during transport. Legislation could require transporters to carry a method of
euthanasia suitable for use during transportation. This could be incorporated into section
138(4) of the Health of Animals Regulations regarding the continued transportation of
unfit animals. The cases reviewed in section 2.3.6.3 provide justification for such a
change. The Health of Animals Regulations requires sea carriers to carry a “killing device”
for use in circumstances where animals become unfit during the voyage. When
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transporting animals by sea there would be limited means to deal with an injured or ill
animal, except to undertake a method of humane euthanasia. The same would be true
during long distance road transportation where drivers may pass through remote areas of
country where there would be no means of dealing with a problem as required by the
currently specified regulations. However, carrying out euthanasia would still be fraught
with practical difficulties as discussed in section 2.3.6.3. Having the ability to end the
suffering of an animal during transport is however, an important factor that requires great
consideration. Humane euthanasia in some of the cases examined (eg. the Mytz case)
would have been far better in terms of animal welfare that the action/inaction that was
taken by the driver in question.
5.1.7

Environmental conditions

The case decisions highlighted the wide range of conditions in which animals are
transported in Canada. Temperature ranges reported in the case decisions ranged from
below -28oC to above 28oC. A wind chill factor of -58oC was reported in a case relating
to transport of sheep. The temperature ranges reported in the Atlantic Canada region
gleaned from the results of the broiler mortality study in chapter four indicated external
environment temperatures ranging from a minimum of -36oC to a maximum of 34oC. Both
sources of information highlight the diverse nature of transportation conditions in Canada.
These temperature extremes go beyond the thermoneutral range of livestock species,
putting them at risk of heat or cold stress.
During the transportation of broiler chickens large temperature differences were
recorded between the external environment temperature and the temperature recorded
within the trailer during transit and while stationary at the holding barn (Tables 21 & 22).
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Such temperature differences indicate that temperatures within the vehicles can become
too hot despite cooler external temperatures which indicate the potential for heat stress to
occur during transit even in cold weather conditions. Mortality risks for broiler chickens
determined following unloading at the slaughter plant were lowest in summer conditions.
In contrast, the mortality risk was highest in fall, followed by winter months, when trailer
ventilation routes were more likely to be closed or mixed. Crate stocking density
influenced the effect of temperature with higher stocking densities in summer conditions
leading to a higher mortality risk. There was a beneficial effect of a higher crate stocking
density during the journey in extreme cold conditions. The mortality risk was highest in
extreme cold weather conditions, ranging from 1.1% to 1.9% depending on the crate
stocking density. The results confirmed that conditions that resulted in an AET value in
the predicted ‘high risk’ category’ did increase the mortality risk significantly compared
to conditions in the ‘low’ or ‘medium’ risk categories. The present study found that loads
arriving at the holding barn where birds were in a dry condition compared to wet or
cold/frozen had a lower mortality risk.
These results highlight the importance of environmental conditions when
transporting broilers and indicate that the effect of transport in extreme cold weather
conditions should not be under estimated. Knezacek et al. (2010) reported frost
accumulation within trailers during transport in cold weather conditions in Saskatchewan.
Mitchell et al. (1997) reported that birds could maintain body temperature in external
temperatures as low as -4oC. The results in the present study are consistent with this
finding. At temperatures of -4oC mortality risks were approximately 0.6% with a steep
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increase in the mortality risk as temperatures dropped. Above -4oC there was very little
fluctuation in the mortality risk.
The passively ventilated trailers used during transportation may not be adequate
to provide thermal comfort for broilers during transportation in extreme cold conditions.
Control of ventilation in such trailers is a complex task that requires careful monitoring
throughout the transportation process. To further complicate the situation it is apparent
from the large temperature gradients recorded between the external environment
temperature and the temperature in the trailer that heat stress can also contribute to
elevated mortality risks during transport in cold weather conditions. The present study did
not examine the temperature gradients across the vehicle during the transportation process.
This would be a useful factor to examine in the future that may pinpoint temperature
fluctuations within the trailers that would be detrimental to broiler welfare. Examination
of the temperature stability during stationary periods may also be of interest.
The results raise the question of whether transport should actually take place at all
during spells of extreme cold temperature. This is especially relevant where vehicles are
not capable of maintaining a suitable temperature for the duration of a journey.
Recommendations that should be considered in order to deal with the issues identified
include the use of humidity sensors within trailers to allow identification of micro climates
where a raised humidity combined with raised temperature will have a greater detrimental
effect on broiler welfare than raised temperature alone. An alternate suggestion, albeit
one that will require substantial changes, is for the legislator to take the route seen in the
EU, which requires broiler transporters undertaking journeys longer than 12 h duration to
use vehicles that are capable of maintaining a temperature between 5oC and 30oC for all
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animals on the vehicle. Considering the results of the present study it is likely that the use
of vehicles capable of maintaining such temperature ranges could be beneficial in Canada.
Perhaps in such extreme cold conditions transport of broilers should be postponed unless
climate controlled vehicles are available to carry out the transportation. This is a
suggestion for the industry to review.
Incorporation of active heating systems to warm air entering a vehicle while also
providing ventilation may also be a beneficial investment particularly considering the cold
winter conditions likely in Canada.
5.1.8

Journey duration

The case decisions highlighted the extended journey durations that can occur when
transporting animals in Canada, e.g. 46 h in A60161, Luckhart Transport Ltd. v. CFIA.
Long wait times (5 h) for poultry prior to slaughter are acknowledged by veterinary
inspectors to be common (A60277, Volailles Grenville Inc. v. CFIA). The broiler transport
study examined journeys that saw broilers subjected to extensive durations without access
to food or water (24 h). The effect of a journey of such duration on broiler welfare will
depend on the conditions of the journey, i.e. control of heat and ventilation during the
journey. Exposure to cold weather conditions will negatively influence mortality risk
during transport. Ultimately, maximum journey duration is limited by the length of time
a broiler can survive without water. As a journey progresses birds would become
susceptible to the negative effects of food and water deprivation. Knowles et al. (1995)
found only relatively small changes in plasma sodium levels following 24 h deprivation
of food and water. However, they indicated that deprivation of food and water for that
length of time might be distressing and have implications for welfare.
307

Study results indicated that increasing transit time, and the duration spent in the
holding barn resulted in increased mortality risks. The average journey duration was 8.7
h, over two times longer than the average duration of 2.7 h reported by Burlinguette et al.
(2012) for journeys in western Canada. This evidence justifies from an animal welfare
perspective, the placement of two new federal slaughter plants in the Atlantic Canada
region.
The types and extent of information collected by the poultry slaughter plant in the
normal course of business provided some novel information. The extent of the information
provided by these records could be considered exemplary in that it provides a basis for
quality control, bench marking and troubleshooting problems; however, the recording of
information was not always completed by the persons responsible. This was unfortunate
in that it limited the sample size for analysis. As examination of such records is an
extremely valuable method of quality control that should be monitored on a regular basis,
improvements in the recording of data would be beneficial and help to improve practices
within the industry. The routine electronic capture and analysis of such data can be
recommended to the industry in general as a method of quality control and benchmarking.

5.2

Concluding remarks

The overall aim of this work was to gain an insight into the animal welfare issues evident
when transporting animals for slaughter in Canada. The approach taken to undertake this
task was to examine the Tribunal appeal cases in terms of the animal welfare and legal
issues that influenced the results in each case. This work identified a number of issues
when transporting poultry for slaughter and with this in mind data provided by an Atlantic
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region poultry slaughter plant was used to examine the risk factors for mortality during
transport to slaughter in Atlantic Canada. The risk factors for animal welfare identified
included animal care and handling at the farm, (as discussed in relation the the case
decisions in chapter two) during transport, and during the period in the holding barn at the
processing plant. Environmental conditions were instrumental in affecting animal welfare
in a number of cases. The application of the industry guidelines and codes of practice led
to a number of animal welfare issues, as did the application of the Health of Animals
Regulations. The term ‘undue’ as used in the Health of Animals Regulations has been
subjected to deep scrutiny by the courts and yet its meaning is still the subject of much
debate in terms of its adequacy for protecting animal welfare during transport. The results
of the broiler transport study highlighted the risk of increased mortality when transporting
birds in extreme cold weather conditions. This is useful information for the industry as
most research that has previously been undertaken in Canada was done in warmer
environmental conditions (Drain et al., 2007, Whiting et al., 2007). The results indicate
that better control over trailer conditions during transportation and when vehicles are
stationary is required. Considering current practices in place, results also indicate the
importance of stocking density as a method of influencing temperatures within vehicles
in extreme conditions.
This work has indicated a number of animal welfare issues that need to be tackled
through changes in policy and practices, and will serve as a tool for guidance and
recommendation in how these issues can be addressed.

309

5.3

References

Burlinguette, N.A., Strawford, M.L., Watts, J.M., Classen, H.L., Shand, P.J., Crowe, T.G.
2012. Broiler trailer thermal conditions during cold climate transport. Can. J. Anim. Sci.
92. 1-14.
Drain, M.E. 2007. Warm weather transport of broiler chickens in Manitoba. I. Farm
management factors associated with death loss in transit to slaughter. Canadian Veterinary
Journal. 48. 76-80.
Karaman, M. 2009. Effect of transport time on body performance of broilers during transit
to slaughter house. J. Anim. Vet. Adv. 8. 1555-1557.
McCormick, C.C. 1979. Fasting and diet affect the tolerance of young chickens exposed
to acute heat stress. J. Nutr. 109. 1797-809.
Mitchell, M.A., Carlisle, A.J., Hunter, R.R., Kettlewell, P.J., .1997. Welfare of broilers
during transportation: cold stress in winter - causes and solutions. Anonymous . WPSA,
University of Wageningen and Institute of Animal Science and Health.
Strawford, M.L., Watts, J.M., Crowe, T.G., Classen, H.L. 2011. The effect of simulated
cold weather transport on core body temperature and behavior of broilers. Poult. Sci. 90.
2415-2424.
Vecerek, V., Grbalova, S., Voslarova, E., Janackova, B., Malena, M. 2006. Effects of
Travel Distance and the Season of the Year on Death Rates of Broilers Transported to
Poultry Processing Plants. Poult. Sci. 85. 1881-1884.
Warriss, P.D., Bevis, E.A., Brown, S.N., Edwards, J.E. 1992. Longer journeys to
processing plants are associated with higher mortality in broiler chickens. Br. Poult. Sci.
33. 201-206.
Whiting, T.L., Drain, M.E., Rasali, D.P. 2007. Warm weather transport of broiler chickens
in Manitoba. II. Truck management factors associated with death loss in transit to
slaughter. Can. Vet. J. 48. 148.
World Society for the Protection of Animals. 2010. Curb the cruelty: Canada's farm
animal
transport
system
in
need
of
repair.
Available
at:
http://www.wspa.ca/ati/CurbtheCrueltyReport.pdf. Accessed on: 04/12/2010/2010.

310

Appendix One:

Fitness for transport of a cull cow with pneumonia (that died

during transportation)
Examination of the animal welfare issues in three related tribunal cases heard under
the Agriculture and Agri Food Administrative Monetary Penalties Act
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Examination of the animal welfare issues in three related tribunal cases heard under
the Agriculture and Agri Food Administrative Monetary Penalties Act
Canada Agricultural Review Tribunal. 2009. Denfield Livestock Sales Ltd., Applicant and
Canadian Food Inspection Agency, Respondent.
Denfield Livestock Sales Ltd. RTA #60311.
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223815417&lang=eng
Neil T Woodrow RTA #60312
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223817418&lang=eng
John Drynan RTA #60313
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223818419&lang=eng
Summary of the case
The legal issue
The issue was whether a Holstein cow was loaded and transported contrary to provision
138 (2)(a) of the Health of Animals Regulations and categorised under the Agriculture
and Agri-Food Administrative Monetary Penalties Regulations as a "serious" violation.
Notices of violations were issued by Canadian Food Inspection Agency (CFIA) to:
o The Livestock Market: (Denfield)
o The Buyer: (Woodrow)
o The Transporter: (Drynan)
A notice of violation against the farmer who originally transported the cow to the livestock
market was paid by the farmer.
Date of violation: 2006
Date of hearing: 2008
Outcome: The Tribunal determined that the applicants did not commit the violation.
Reasoning: Evidence presented by a veterinary inspector that the cow appeared to be in
pain was not considered to be sufficient evidence that the animal could not have been
transported without undue suffering during the expected journey.
The welfare issue
Transport of an unfit animal
A cull dairy cow in poor body condition with a pre-existing respiratory condition that
would have affected the ability of the animal to cope with transportation was transported
from its farm to a livestock market. A veterinary examination of the cow at the market
identified behaviour consistent with a painful condition and the cow was restricted to sale
for slaughter within 48 hours. Twenty-one hours after the examination (after it was kept
at the market overnight), the cow was loaded for transportation and it died within 3 hours
of transport from the livestock market on-route to a slaughter plant (which was located
approximately 9 hours from the market). A post-mortem examination diagnosed severe
chronic pneumonia.
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Description of case

Flowchart depicting the key points in the case:
Farm

Market

•Cow sent to market as a cull
cow

Slaughter

•Purchased by a buyer for a
slaughter plant

•Cow died en-route to the
slaughter plant

Three notices of violations were issued

Livestock market owner, Slaughter plant buyer, Transporter
The cow was assessed by a veterinary inspector at the market

Sunken eyes, arched back, tucked up abdomen,
poor look about her head made her appear in pain

No lameness, fever, or external sources of pain

The cow was marked with an Ontario Ministry of Agriculture, Food and Rural Affairs “slaughter only” tag and the certificate of
inspection required that within 48 hours, the cow should be sold and delivered to an inspected slaughter plant

The cow was subsequently bought by a buyer for a slaughter plant and independently assessed prior to transport by the buyer and
the market owners

Both parties deemed the cow fit for transportation. The cow was loaded for transport (8-10hr journey)
and subsequently found dead en-route
The notices of violations were dismissed against the accused parties with the
reasoning being:

That the opinion of the veterinary inspector that the cow appeared painful
was 'subjective'

That the experience in the cattle industry of the accused was extensive and
therefore their assessment that the cow was fit for transport was acceptable

That the persons responsible for the transportation relied on the judgement
of the veterinary inspector who did sanction transportation of the animal
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•
•

•
•

•

•
•

•
•
•
•

The subject cow was transported from its farm of origin to a livestock market
(Licensed Livestock Auction Market, Government of Ontario 1990. Livestock
Community Sales Act, 1990)
Testimony from the farmer who owned the cow
o He transported it to the market for sale because it was losing weight. He
maintained that it was steady on its feet and denied telling an inspector that
the cow was wobbly and unsteady on its feet and that he was not expecting
much for it.
The cow was segregated by staff at the market for inspection by a veterinary
inspector (appointed under the Livestock Community Sales Act, 1990)
Testimony from veterinary inspector
o The cow was given a quick exam from which it was concluded that there
was no lameness, no fever, a low body score but no obvious external
sources of pain. The cow had sunken eyes, an arched back a tucked up
abdomen and a poor look about its head which was deemed to make it
appear painful.
Under the powers provided by the Livestock Community Sales Act 1990,
Regulation 729, the cow was marked with an Ontario Ministry of Agriculture,
Food and Rural Affairs “slaughter only” tag and the certificate of inspection
required that within 48 hours, the cow should be sold and delivered to an inspected
slaughter plant.
The cow was separately assessed by the owners of the market, and a buyer who all
agreed that the cow was not lame, not puffing, had bright eyes, and after being fed
and watered would load and transport as good as the majority of cull cows.
The person who transported the cow from the market stated that the subject cow
was standing and walking around with the rest of the animals prior to loading. He
gave it no assistance to load. The journey was predicted to be one of between 810 hours from the market to the slaughter facility.
The cow was subsequently found dead en route to the slaughter facility. The dead
animal was unloaded and a post-mortem examination was carried out.
The post-mortem concluded that the cow was in a condition weakened by severe
pneumonia, and likely collapsed from stress due to external factors.
There was no evidence that the animal had been trampled on by other animals
during transportation, however there was a small laceration of the liver that likely
happened when the cow was alive.
Subsequent histopathology diagnosed severe fibrinonecrotic pleuropneumonia
which indicated that the cow would have had some difficulty breathing while alive,
and that the chronic disease had been existent for a few weeks.

Legal issues
Legal statements made at the start of the Tribunal
Health of Animals Regulations
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138.(2) Subject to subsection (3), no person shall load or cause to be loaded on any railway
car, motor vehicle, aircraft or vessel and no one shall transport or cause to be transported
an animal
(a) that by reason of infirmity, illness, injury, fatigue or any other cause cannot be
transported without undue suffering during the expected journey.
In this context, "undue" has been defined by the Federal Court of Appeal in Procureur
général du Canada c. Porcherie des Cèdres Inc., [2005] F.C.A. 59, to mean "unjustified"
or "unwarranted". The Court held that the loading and transporting of a suffering animal
would cause the animal unwarranted or unjustified suffering, and hence would be contrary
to the purpose of the Regulations.
Subsequently, in Canadian Food Inspection Agency v. Samson, [2005] F.C.A. 235, the
Court summarized its position as follows:
What the provision contemplates is that no animal be transported where having regard to
its condition, undue suffering will be caused by the projected transport. Put another way,
wounded animals should not be subjected to greater pain by being transported. So
understood, any further suffering resulting from the transport is undue. This reading is in
harmony with the enabling legislation which has as an objective the promotion of the
humane treatment of animals.
The Tribunal is of the view that the Court did not intend to eliminate a threshold to
determine what constitutes undue suffering, but intended to broaden the scope of
situations where suffering is considered undue.
This conclusion is supported by the fact that the wording of the paragraph makes it evident
that not every "infirmity, illness, injury, fatigue or any other cause" constitutes suffering
worthy of a violation. Had this been the case, there would have been no need to use the
word "undue".
It is further bolstered by the fact that this type of violation has been designated under the
Agriculture and Agri-Food Administrative Monetary Penalties Regulations as a "serious"
violation.
Finally, this conclusion is consistent with the position taken by the Canadian Agri-Food
Research Council in its Guide to Handling Livestock at Risk set out on page 15 of its
publication titled "Transportation Code of Practice for the Care and Handling of Farm
Animals", [Canadian Agri-Food Research Council: 2001], which document is frequently
relied upon by the Respondent in establishing that a violation was committed.
Whether an animal was suffering, and could not, then, be loaded or transported without
undue suffering during the expected journey, is a question of fact to be determined in each
case by the condition of the animal at the time and the circumstances of the expected
journey.
Welfare issues
Evidence provided by veterinarians and the farmer who transported the cow to the
market
Health of the cow
Pneumonia involves inflammation of the lungs, commonly following viral and/or bacterial
infection (Thomson, 1983). In this case, the diagnosis of fibrinonecrotic pleuropneumonia
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(post-mortem by the veterinary histopathologist) indicates that the pathology of the lung
was severe and chronic. The wording 'pleuro' in pleuropneumonia is used to indicate
inflammation of the pleura surrounding the lungs, i.e., pneumonia aggravated by pleurisy.
The use of the term 'fibrin' indicates that a fibrinous exudate was found in the lungs and
this is another sign of severe inflammation. The term necrotic indicates that some of the
tissue in the lungs was dead and/or the fibrinous exudate consisted of an abscess type of
material.
Transport from farm to market
The cow was 2 to 3 years old and described as a cull cow (most cull cows are less than 4
years of age, Lehenbauer, 1998) with low body condition score that had recently given
birth and was losing weight. It was treated by the farmer with a broad spectrum antibiotic
indicated for the treatment of bovine respiratory disease over a period of at least 3 days
(Pfizer, 2008). The subsequent evidence provided by a veterinary pathologist indicated
that the cow had a chronic disease for several weeks. This indicates that the ability of the
cow to withstand transportation from the farm of origin and subsequent journey to
slaughter is likely to have been affected by a chronic health problem and poor body
condition. Cull animals should be marketed before they become weak or emaciated.
Grandin (2001) identified lack of fitness of cull cows for transport as a serious problem.
The subsequent death of the cow during transport indicates that the cow was not healthy.
In cattle, mortality is not a common response to transportation (Knowles, 1999) and
therefore death is an unusual event and casts doubt on the fitness of the animal to have
been transported. In this case, the evidence provided by the farmer on the fitness of the
cow for transportation from the farm of origin was contradicted by an inspector at the
market (i.e. whether the farmer had stated that the cow was "wobbly and unsteady on her
feet" or not, but the farmer did state that he had treated the cow in case it had pneumonia
and that the cow was losing weight. As a reduction in feed intake is a common
consequence of pneumonia, this may have been responsible for the loss of weight
described by the farmer (Braun et al., 1997). It was therefore clear that the cow was not
healthy; the only issue is whether by reason of infirmity or illness it could not be
transported without undue suffering during the expected journey. The farmer had not
appealed the violation and had paid the required fine. The transport of a cow that was
weak or unstable would have been contrary to the guidelines for transporting cattle
contained in the advisory notice from the Ontario Farm Animal Council (2009). The
advisory leaflet also clearly recommends that a cow with pneumonia (without a fever)
should not have been transported to a market for sale (but could possibly have been
transported directly for slaughter). However, on-farm euthanasia is recommended for
cattle that are extremely thin or have pneumonia with fever that is unresponsive to
treatment. Therefore, what was disputed in this case was the fitness of the cow to have
been transported from the market to the slaughter plant.
Transport from market to slaughter plant
The common clinical signs of a cow with pneumonia include fever, reduced appetite,
cough, increased respiration rate, nasal discharge, altered body posture (e.g. lowered
head), reduced responsiveness to stimuli and increased recumbency (Rebhun et al., 2007).
The clinical examination of the cow at the market by a veterinary inspector provided the
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following information on the health of the cow: it had a low body condition score, was
able to respond to his presence by standing up from a lying position, was able to turn, was
not lame, did not have a fever, did not have a "greatly elevated respiration rate" and did
not have any injuries likely to have caused pain. The inspector had not listened to the
abdomen, lungs or heart (abnormal lung sounds can accompany some types of
pneumonia). However, the inspector had observed that "the cow had sunken eyes, a sign
of dehydration, and that it had a somewhat arched back and tucked-up abdomen". He
concluded from this and from "the poor look about her head that the cow appeared
painful". The sunken eyes could have been a result of dehydration (that can accompany
pneumonia, Pierson and Kainer, 1980) and/or reduction in fat behind the eyes as a result
of the poor body condition. The abnormal posture identified by the inspector was a
significant observation. It may have been a consequence of the chronic pneumonia in that
some cows will stretch out their neck to make breathing easier and the "the poor look
about her head" could have indicated either lowered head carriage or feelings of sickness
that can accompany pneumonia (Pierson and Kainer, 1980).
The Chairman of the Tribunal interpreted the evidence from the veterinary inspector as
indicating that the cow did not have any visible signs of infirmity, illness, injury or fatigue.
However, the veterinary inspector's recorded reasons for marking this cow for slaughter
only ("emaciated, painful and dehydrated") are common signs of infirmity and/or illness.
The opinion of the Chairman of the Tribunal on the health of the cow was not consistent
with the opinion of the veterinary inspector. The opinion of the veterinary inspector was
subsequently confirmed by the death of the cow and the post-mortem findings. Although,
the Chairman of the Tribunal considered that the evidence of the veterinary pathologists
was informative, because it was based on post mortem examination, it neither added to
nor contradicted the evidence of the condition of the subject animal prior to its being
loaded and transported. This suggests that the Chairman of the Tribunal was not made
aware of the disease process, the methodology used when making a veterinary diagnosis
and the difficulty in providing a specific diagnosis by clinical examination alone.
However, the clinical examination was sufficient to show that the animal was not healthy
and its welfare state was poor. The Chairman also did not appear to have placed sufficient
weight on the opinion given by the veterinary pathologists that the clinical condition of
the cow had been compromised by external stressful factors (i.e. transportation).
Transportation is a stressful experience for most healthy cattle (Knowles, 1999).
The veterinary inspector indicated that at the time he tagged the cow at the market, he
thought the animal was fit to be transported to a slaughter plant. However, at the hearing,
he testified that it was "probably not in the best interest of the animal" to have it
transported to the chosen slaughter plant.
The disease process in the lungs would have resulted in damage to the lungs and will have
reduced the ability of the cow to breathe. When the damage is so severe that the animal
can no longer breathe effectively it will die because of lack of oxygenation of the blood
by the lungs (Pierson and Kainer, 1980). Transportation was likely to have affected this
cow in a number of adverse ways. The stress of transportation would have aggravated the
existing pathology by compromising the host defence mechanism and thereby activating
viral and/bacterial organisms present in the lungs (Rebhun et al., 2007; Griffin, 2010).
Also, it may have caused increased respiration rate (Knowles, 1999) and subsequent
respiratory distress. In addition, loading, standing rather than resting and attempts to
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maintain postural stability during transport would increase muscular exercise (Tarrant et
al., 1992; Warriss et al., 1995). This would require a greater metabolic demand and
thereby a greater need for oxygenation of the blood by the lungs than would have been
the case if the cow had not been transported. The veterinarian that conducted the postmortem examination concluded that "the cow, in its condition weakened by severe
pneumonia, likely collapsed from stress due to external factors". The veterinary
histopathologist "concluded that the cow would have had some difficulty breathing while
alive and that pneumonia was the primary contributor to the death, likely triggered by
stress". It was therefore likely that the death of the cow was a consequence of
transportation from the market.
Under the powers provided by the Livestock Community Sales Act, R.R.O. 1990,
Regulation 729, a veterinary inspector can direct the operator to take any action in respect
of the livestock that the circumstances require. The potential action was not limited to the
option adopted by the veterinary inspector, but could have included returning the animal
to the person who originally sent the animal to the market (the consignor) or any other
action, such as requiring veterinary treatment for the animal or on-site euthanasia.
Under the Livestock Community Sales Act, R.R.O. 1990, Regulation 729, the inspector
should provide written reasons to the consignor of the livestock and to the operator for
marking the animal as slaughter only. The reasons given for marking the cow was that it
was "emaciated, painful and dehydrated". The Chairman of the Tribunal did not consider
that the cow had a low body condition score to be significant as he considered that this is
normal for cull cows, and "especially for this cow which would have had a haggered look
from not having fully recovered from recently calving". However, on-farm euthanasia is
recommended by the Ontario Farm Animal Council for cattle that are extremely thin and
transport is not recommended.
The Canadian Food Inspection Agency (CFIA), Transportation of Animals Program,
Compromised Animals Policy (CFIA, 2009) defines a compromised animal as "An animal
with reduced capacity to withstand the stress of transportation, due to injury, fatigue,
infirmity, poor health, distress, very young or old age, impending birth, or any other
cause." It also states that, "Some compromised animals can be transported under certain
conditions without being exposed to additional suffering." However, it clearly states that
the type of cow in this case, "with a body condition score indicating emaciation or
weakness" and with a "condition associated with pain" that would almost certainly be
"aggravated by transport" "would endure additional suffering during the transportation
process and must not be transported except for veterinary treatment or diagnosis." The
CFIA in their guide to assess fitness for transport, give the following examples of
conditions that would make an animal unfit and should not be transported: an animal with
a "Body condition score indicating emaciation and weakness" or "Dehydration". The
report from the veterinary inspector at the market described the cow as having these
conditions. However the inspector did at the hearing state that "on-reflection" he should
have described the cow as having "a low body score and not used the term "emaciated".
If the inspector had provided a numerical body condition score for the cow based on
defined criteria (Wildman et al., 1982), this would have removed any doubt as to whether
the cow was emaciated or thin. A cow with a body condition of score of 1 is described as
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emaciated and should not be loaded for transport, whereas a body condition score of 2 is
described as thin (Ontario Farm Animal Council, 2005). The Ontario Farm Animal
Council guidance leaflet on caring for compromised cattle (Ontario Farm Animal Council,
2005) states that "Body condition is an indication of the body reserves carried by the
animal" and that thin cows (body condition score 1 or 2) "are more likely to be injured or
suffer bruising during transport, and have a greater likelihood of becoming ‘downers’…"
(Ontario Farm Animal Council, 2005).
Diagnosis of Pain:
The opinion of the veterinary inspector that the cow was in pain is extremely important
from an animal welfare perspective. To gain an understanding of the welfare implications
of a disease such as pneumonia, Gregory (2004) suggested that - “one has to appreciate
its pathophysiology and the feelings experienced by humans in comparable situations”. A
cow with chronic pneumonia can be in pain because of inflammation of the tissues. Pain
can arise from the stimulation of nerve endings by cytokines and other mediators of
inflammation that are released from damaged cells, peripheral sensory neuron terminals
and inflammatory cells (Viňuela-Fernández et al., 2007). Some pain also comes from the
swelling associated with the increased pressure of inflammatory exudates at the site of
injury. In this case, the pneumonia was further aggravated by pleurisy. The inflamed
pleural layers can rub against each other every time the lungs expand to breathe in air.
Pleurisy can cause pain in cattle (Braun et al., 1997). Veterinary treatment of pneumonia
often includes the use of anti-inflammatory drugs to provide symptomatic pain relief
(Nolan, 2000). Therefore, the clinical observations made by the veterinary inspector that
the cow was in pain would be consistent with the diagnosis made post-mortem. However,
the Chairman of the Tribunal deemed the veterinary inspector's opinion that the cow was
in pain to be a ‘subjective assessment’. He did not consider the subjective assessment by
the veterinary inspector that the subject animal appeared to be in pain (severe or otherwise)
to be sufficient evidence on which to find, as a matter of fact, that the animal could not
have been transported without undue suffering during the expected journey. As it is always
impossible to demonstrate/prove that an animal is definitively in pain (even with
sophisticated physiological equipment, let alone after a clinical examination), this
interpretation makes it impossible to provide the type of evidence that the Chairman of
the Tribunal appeared to require.
Judgements made by veterinarians that involve assessments of behaviour, posture and
clinical signs are valid subjective signs of pain in cattle (Hudson et al., 2008). An expert
witness such as a veterinarian can provide testimony that in their professional opinion an
animal was suffering and this is often recognized by the courts as sufficient evidence that
the animal was suffering (Canadian Veterinary Medical Association, 1977). This type of
evidence could be regarded as subjective in that it is based on or influenced by personal
opinion (The Concise Oxford English Dictionary, 2008). The necessity of using a
subjective judgement to form a professional opinion on the suffering experienced by the
cow was not recognized by the Chairman of the Tribunal. Recognition and quantification
of pain in animals is a difficult task (Hellebrekers, 2000). An animal’s behaviour can be
strongly influenced by strange and potentially threatening surroundings. As a result an
animal may demonstrate signs of pain less clearly. Hudson et al. (2008) stated that "Cattle
are stoical animals by nature" due to "a strong evolutionary pressure to mask pain, which
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may be perceived as weakness by predators" (Hudson et al., 2008). However, the
Chairman of the Tribunal had an opinion on how to interpret the behavioural signs that
the veterinary inspector used to form his professional judgement that the cow was in pain.
The Chairman appeared to dismiss the clinical sign of an arched back by stating that
although there was no evidence either way, the arched back could have been a hereditary
condition. He also commented that the cow's head was not drooped and the cow had shown
no signs of vocalization in the form of bawling, which he considered a normal indicator
of pain. Vocalization is near the top of the hierarchy of behavioural responses to pain.
This means that animals do not resort to vocalization until they have exhausted all other
avenues of coping with their distress (Hansen, 2000). Manteuffel et al (2004) states that
diseases of the respiratory system can directly interfere with the acoustic generative and
resonance processes involved in sound production, and considerable individual variability
in vocal response may also complicate a clear evaluation concerning welfare (Watts et al.,
2001).
Evidence provided by the market operator, buyer and the person who transported the
cow from the market
The Chairman of the Tribunal considered that the paramount issue in this case was the
suitability of the subject cow for loading and transporting from the market to the slaughter
plant.
The market operator stated that he put the cow into a segregation pen after it arrived at the
market, but as it ate a mouthful of hay and drank water, he did not consider that the cow
was in pain. The cow did not sell during the auction and remained at the market overnight.
The market operator stated that the cow was separately assessed by himself, his son and
the buyer and that all three agreed that "she was not lame, not puffing, had bright eyes,
and after being fed and watered would load and transport as good as the majority of cull
cows." While assessing the cow in question, the gate to its pen was left ajar" and he said
"the cow actually ran down the alley, after which the cow was put in a feed pen with the
rest of the load where she immediately went to the manger and started to eat hay."
The buyer stated that he considered that there was no indication that the animal was unfit
for transport to the slaughter plant.
The person who transported the cow from the market the next morning reported that he
had "noticed the subject cow standing and walking around with the rest of the animals. He
thought she appeared to be a bit thin, but had no sign of lameness or visible sickness." He
further stated that "this cow walked/ran 280 feet from the pen to the loading ramp and
climbed up the stair step ramp into the trailer. She was then able to walk down the ramp
into the trailer into the front of the belly of the trailer. At no time did she have trouble
keeping up with the other cows or appear to be having any difficulty getting to or on the
trailer." He added "at no time did I give her any assistance to load."
The evidence provided by the market operator, the buyer and the person who transported
the cow suggests that they all considered that the cow was not showing any signs that
would suggest that it was not fit for transport. The Chairman of the Tribunal appears to
have given at least equal credence to the evidence provided by the market operator, the
buyer and the person who transported the cow due their livestock experience as to the
evidence provided by the veterinarians involved in the case. Legal proceedings can
involve two types of witnesses, factual and expert. A factual witness testifies to firsthand
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knowledge of relevant events, whereas an expert witness testifies to matters that are
determined by the court to be beyond the knowledge and experience of the average lay
person (Rich, 2006). The expertise of the two veterinary pathologists was acknowledged
in the proceedings of this Tribunal; however the same acknowledgement was not recorded
for the veterinary inspector. The acceptance of any one person as an expert witness is at
the discretion of the judge in the case in question, and this may vary (Green, 1979). In this
case it appears that the testimonies of the lay persons (with livestock experience) were
given the same credence as that of an expert veterinary witness (with professional
qualifications, training and experience). As a general rule factual witnesses may not offer
opinions and inferences except when they are rationally based upon the witness’
immediate perception and will aid in the understanding of the testimony. An expert
witness brings their own clinical knowledge and experience to the formulation of their
opinion (Rich, 2006). The opinion of an expert witness may not be required in legal
proceedings if the subject matter of the inquiry is such that ordinary people are unlikely
to form a correct judgment about it if unassisted by persons with special knowledge
(Canadian Veterinary Medical association, 1977). In this case, the Chairman of the
Tribunal may have considered that he did not require expert opinion on the signs of pain
in cattle.
The Chairman of the Tribunal stated that there were no outward signs to indicate the
subject animal was suffering from severe pneumonia, and no other reasons for the three
applicants to consider that the subject animal could not be transported without undue
suffering during the expected journey to the slaughter plant. In making this judgement he
is not considering the evidence that the cow was in poor condition, was in pain, it was
subsequently identified to have been severely ill with pneumonia and was plainly unfit for
the journey because it died during the journey. The only evidence that the applicants
presented to the Tribunal was that the applicants observed that the cow could walk and
eat. The Chairman of the Tribunal appears to have considered that if the cow could walk
and eat; this was sufficient evidence to counteract the opinion of the veterinary inspector
that the cow was in pain.
The applicants did not appear to have provided evidence that they undertook any "special
provisions" such as extra bedding, loading in the rear compartment or separation from
other animals, when transporting compromised animals to slaughter, as recommended by
the CFIA, Transportation of Animals Program, Compromised Animals Policy. They also
did not provide any evidence that they followed another recommendation in this policy,
namely that "A veterinarian may be required to assess these animals prior to loading."
The Chairman of the Tribunal also stated that he had no doubt that the applicants relied
considerably on the judgement of the veterinary inspector who sanctioned the
transportation of the cow to a slaughter facility within 48 hours. This is a key piece of
evidence in defence of the violation. However, it did not excuse the applicants from
making their own judgement of the animal the day after the veterinary inspector had
decided that he was of the opinion that the condition of the cow would not deteriorate
within this period sufficiently for the cow not to be transported satisfactorily and without
further suffering. The provision of a prognosis by the veterinary inspector to this
specificity is subject to question. Pneumonia in cattle can progress rapidly (Thomson,
1983). Other than the evidence of the applicants, the only independent evidence from the
day of transport that was available to the tribunal was that the cow died due to severe
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pneumonia and was obviously unfit for transport. The difficulty faced by the Chairman of
the Tribunal was whether the cow had deteriorated sufficiently from the time of the
veterinary inspection to enable the person who transported the cow to identify that the
cow was unfit before loading for transport i.e. less than 3 hours before it died.
Factors influencing the decision of the tribunal
Section 19 of the Agriculture and Agri-Food Administrative Monetary Penalties Act
provides that the Minister (as represented by the respondent) must establish, on the
balance of probabilities, that the person named in the Notice of Violation committed the
violation identified in the notice. To meet this onus, the respondent must establish, as a
matter of fact, that the subject animal, at the time of loading and transportation, had an
infirmity, illness, fatigue or other cause that prevented it from being transported without
undue suffering during the expected journey.
• The Chairman of the Tribunal acknowledged that the applicants relied
considerably on the judgement of the veterinarian who sanctioned the
transportation of the cow to a slaughter facility within 48 hours, by reason
of his OMAFRA tag.
• The Chairman of the Tribunal accepted the evidence given by the
applicants who all had extensive experience in the cattle industry and who
each independently assessed the cow as being fit for transport.
• The Chairman of the Tribunal stated that the veterinarians' evidence did
not reveal that the cow had any visible signs of infirmity, illness, injury, or
fatigue, and that the assessment that the animal appeared to be in a
significant amount of pain was a subjective assessment.
• The Chairman of the Tribunal did not consider that the evidence of the post
mortem examiner or the pathologist added to the evidence of the condition
of the subject animal prior to its being loaded and transported.
• The Chairman of the Tribunal therefore found that there was no reason for
the three applicants to consider that the subject animal could not be
transported without undue suffering during the expected journey.
• The Chairman of the Tribunal did not consider the subjective assessment
by the veterinarian that the subject animal appeared to be in pain to be
sufficient evidence on which to find, as a matter of fact that the animal
could not have been transported without undue suffering during the
expected journey.
Recommendations
1. Improvements to veterinary inspection at markets by the veterinary profession
discussing the criteria for fitness for transportation and methods of assessment.
2. Greater consideration should be given by veterinary inspectors to the enforcement
options available to protect the welfare of the animals, e.g. euthanasia, in
comparison with the desire to allow the owner of the animal to obtain a financial
return from the animal.
3. Improved explanation to a tribunal of the nature of the methods used to identify
health and welfare problems e.g. the necessity of proving expert opinion of a
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subjective nature when identifying pain and suffering in animals, in relation to the
type of proof/evidence required to enable the Tribunal to accept this "as a matter
of fact".
4. More consideration of the pathogenesis of a clinical condition should have enabled
the tribunal to recognise that if an animal was sick on the farm of origin, was
identified with clinical signs of disease and pain by a veterinary inspector at the
market and died within 3 hours of transport on the following day with a postmortem diagnosis of severe pneumonia, the animal must have been ill at the market
before it was loaded onto the transporter for the final journey to the slaughter plant.
Therefore it should have been apparent that "on a balance of probabilities" "the
subject animal, at the time of loading and transportation, had an infirmity, illness,
injury, fatigue or other cause that prevented it from being transported without
undue suffering during the expected journey".
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the Agriculture and Agri Food Administrative Monetary Penalties Act
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Fitness for transport of an emaciated cull cow with a jaw lesion
Examination of the animal welfare issues in two related tribunal cases heard under
the Agriculture and Agri Food Administrative Monetary Penalties Act
Canada Agricultural Review Tribunal. 2005
Canadian Food Inspection Agency, Respondent
Parent: Applicant RTA#60199
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223635304&lang=eng
Lancjeu Inc: Applicant RTA#60200
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223636305&lang=eng
Summary of the case
Notices of violations were issued by the Canadian Food Inspection Agency (CFIA) to:
o The farmer who owned the cow (Bilodeau, owner of Ferme Lancjeu Inc)
o The transporter: (Parent)
Date of violation: February 2005
Date of hearing: October 2005
Outcome: The Tribunal determined that the applicants did not commit the violation.
Reasoning: There was insufficient evidence to conclude that the cow was suffering
unduly either before or during the “expected journey”.
The legal issue
The issue was whether a Holstein cow was loaded and transported contrary to provision
138 (2) (a) of the Health of Animals Regulations (Department of Justice Canada, 1990):
Designated under the Agriculture and Agri-Food Administrative Monetary Penalties
Regulations (Department of Justice Canada, 2000) as a "serious" violation.
Whether an animal was suffering, and could not, then be loaded or transported without
undue suffering during the expected journey, is a question of fact to be determined in each
case by the condition of the animal at the time and the circumstances of the expected
journey. The applicants agreed that the animal in question, a Holstein cow, when
examined, was suffering unduly, however the issue in this case was whether the animal's
suffering was caused by events that occurred after the animal was unloaded at the
slaughter facility, and therefore not the responsibility of the applicants.
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The welfare issue
A cow suffering from severe emaciation with a large lesion on its jaw that was likely to
have been painful was transported to an abattoir. At the abattoir the cow was penned for
19h in unusual conditions (a trailer) probably without food and water. When it was
examined during ante-mortem inspection by a veterinarian, the cow was considered to be
in extreme distress, non-ambulatory and in a moribund state. It was immediately
euthanized. The veterinarian concluded that the extreme emaciation and the inflammation
of the jaw existed before the animal's transportation and in conjunction with the
transportation of the animal and the considerable delay between unloading and
examination, was likely to have been the cause of the animal's suffering.
Description of case
• The cow was transported by one of the applicants to an abattoir to provide meat
for his family.
• Two months before transportation, the cow had been examined by the farmer's
veterinarian. At this time the veterinarian observed chronic inflammation of the
cow's jaw and advised that the animal should be kept until it produced the calf that
it was carrying. On a subsequent visit the veterinarian recommended that the
animal be removed from the herd.
• The transporter was of the opinion that the cow appeared perfectly normal as it
entered and exited his trailer.
• The transporter placed the cow in one of the abattoir’s regular pens containing
watering facilities and separate from other animals.
• The cow was moved from the pen and along with eight or nine other cows was
placed in a trailer without separation and without watering facilities.
• Nineteen hours elapsed between the time that the cow was unloaded and the
inspection of the cow by a veterinarian employed by the province of Quebec.
• The veterinarian described the cow as showing signs of extreme distress and
moribund, barely able to move..
• The cow was in a state of extreme emaciation and had a large open swelling of
approx 10 inches in the jaw with puss oozing from it.
• The veterinarian ordered that the animal be euthanised immediately.
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Flowchart depicting the key points in the case

Conditon of
the cow on
the farm

•Cow examined by a veterinarian 2 months before
transport
•Chronic inflammation of the jaw diagnosed
•Advised to keep the cow until it calved
•Then to remove the cow from the herd due to its small
size

Transport
from the
farm

•Cow transported a distance of 10km, approx 30min
duration
•Cow placed in a pen at the abattoir with access to food
and water

Movement
at the
abattoir

Veterinary
examination
at the
abattoir

•At the abattoir cow moved into a trailer with other
cows, but without separation or watering facilities

•After 19h in the trailer, a veterinarian performing
ante-mortem examination described the cow as in
extreme distress, severely emaciated and moribund.
•Large swelling of approx 10" in the jaw area which
was open and had puss oozing from it
•Veterinarian ordered immediate euthanasia of the
cow
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Welfare issues
Condition of the cow prior to transport
There are two relevant welfare aspects to consider. Firstly, whether the management of
the cow on the farm was appropriate in terms of any suffering experienced because of its
condition and secondly whether it was fit for transportation. Two main issues were
identified (a) the jaw lesion and (b) the emaciated condition.
Evidence provided by the farmer
The farmer testified that just prior to transportation that, “apart from being smaller than a
normal cow and having a chronic inflammation with its jaw, the animal was in normal
condition and was not showing any signs of distress that would have made it inapt for
transportation” to the abattoir, which was only 10 km from his farm.
Evidence provided by the farmer's veterinarian
A letter from the farmer's veterinarian confirmed that she had examined the animal 2
months before the violation and had observed "chronic inflammation of the cow's jaw,
advised that the animal should be kept until it could produce the calf that it was carrying".
"Apparently" at a subsequent visit about 1 month before the violation, she recommended
that "the animal be eliminated from the herd given its smaller size." There were no
comments regarding the animal's state of distress or whether it was suitable for
transportation.
Evidence provided by the veterinarian at the abattoir
The evidence presented by the veterinarian who examined the cow 19h after it had arrived
at the abattoir stated that "the animal's emaciation and the inflammation in the area of the
jaw clearly pre-existed the animal's transportation". She described the cow as being in "a
state of extreme emaciation". with a large swelling of approximately 10 inches in the jaw
area of the cow. The swelling had opened and the puss was seen to be oozing from it. She
concluded that "the condition of the animal's jaw was painful and would have contributed
to the unwillingness of the animal to eat and therefore its emaciated state." This evidence
does not appear to have been given sufficient emphasis by the tribunal.
Effects of transportation followed by 19h without feed and water on the body condition
of the cow
In a review of the effects of transportation on cattle, Knowles (1999) provides estimates
of the effects of deprivation of food and water with/without transportation on weight loss
in cattle. The loss in body weight over a 24-h period can be between 3 and 11% of the
initial body weight. However, most of this weight loss is due to loss of gut contents and
this would have no effect on the body condition score of a cow. The range of losses of
carcase weight reported in the literature was described as between < 1 per cent and 8 per
cent over a 48-h period without feed and water. A loss in carcase weight can affect the
body condition score of a cow, but 19h without food and water would not have caused the
cow to become emaciated. The body condition score is mainly influenced by the fat
reserves in the cow. Changes in body weight are influenced by factors other than changes
in the amount of body fat, including changes in internal protein and water, gastrointestinal
content and changing organ weights (Bewley & Schutz, 2008). Although the relationship
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is not a direct one, a one unit change in body condition score would occur after a body
weight loss of between 21 and 110kg (Bewley & Schutz, 2008). The transporter estimated
that the weight of the cow was about 480 kg. An emaciated cow (condition score 1) would
probably have less than 50kg of body fat. A change from a poor body condition score of
2 to a very poor condition score (1.5) would need a reduction of about 26kg of body fat
(Bewley & Schutz, 2008), however, it is most unlikely that this would have occurred over
a 19-h period. For example, (Kirton et al., 1972) starved cattle for 4 days and only found
a reduction in excess fat of about 2.6kg, even though live weight decreased by over 30kg
during this period.
Care and management of the cow while on the farm
The observations on the condition of the cow outlined by the veterinarians suggest that
the cow may have been suffering from a condition known as “Lumpy jaw’. Lumpy jaw is
a debilitating disease of cattle resulting from a bacterial infection (Actinomyces bovis) of
the mandible or maxilla. The organism is a normal inhabitant of the oral flora and digestive
tract of cattle and causes infection of the bones and teeth following injury to the oral
mucosa by fibrous feeds or dental eruption and subsequent inoculation (Divers & Peek,
2007). An absolute diagnosis of this condition would have required a tissue core biopsy
or fluid aspirate to identify the causative organism (Divers & Peek, 2007). Clinical signs
include difficulty eating, but this is seldom a problem in early cases. Once an infection is
established in bone, the swelling becomes hard and painful. Because of distortion,
malocclusion, or loss of teeth, eating becomes more difficult for severely affected cows
(Divers & Peek, 2007). In painful diseases, such as lumpy jaw, mastication can be
impaired with the movement of the jaw being performed slowly and with apparent caution
(Kelly, 1974). The veterinarian was of the opinion that the animal's emaciated condition
could have contributed to its unwillingness to eat.
Considering the two month time period between the veterinary examination and the
transportation of the cow it is likely that the cow’s condition would have deteriorated
significantly during this period. There was no indication as to whether the veterinarian
advised the farmer to have the cow examined again if he considered that her condition had
deteriorated. There is no indication that the farmer or the veterinarian considered on-site
euthanasia for the cow. The tribunal gave great emphasis to the credentials of the farmer
in this case describing him as an “experienced farmer” who used preventative medicines
and other measures to maintain the health of his animals, yet this farmer allowed one of
his animals to become emaciated and endure a lesion that had grown to 10 inches in size
on its jaw. Section 55.9.2 of the Animal Health Protection Act (Government of Quebec,
2005) protects the safety and welfare of animals in the province of Quebec however this
legislation does not apply to farm animals. The Criminal Code of Canada section 445.1
(Department of Justice Canada, 1985a) states that it is an offence to “willfully cause, or
permit to be caused, pain, suffering or injury to an animal”. It is reasonable to assume that
a lesion of this size on the animal's jaw would have been a source of pain and suffering
and likely to have contributed to the extreme emaciation. A very similar type of lesion in
humans is reported as painful (Smego & Foglia, 1998). The management of this cow could
be interpreted as neglect to the condition of the animal; however in this case the farmer
did contact a veterinarian, and in doing so would likely to be able to demonstrate evidence
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of reasonable care, and therefore would not have been deemed to have committed an
offence under the Criminal Code.
The welfare issues arising from the care and treatment provided to the cow because of illhealth and the low body condition of the cow while on the farm may not have arisen if the
requirements and recommendations that are now included within the National Farm
Animal Care Council (2009), Code of Practice for the Care and Handling of Dairy Cattle,
produced by the Dairy Farmers of Canada and the National Farm Animal Care Council,
had been followed. The code now requires producers to (a) take corrective action for cows
at a body condition score of 2 or lower, (b) provide prompt medical care or euthanize
cattle that are sick, injured, in pain or suffering, (c) promptly euthanize cattle with
untreatable conditions, those not responding to treatment, or not fit for transport and (d)
assess the fitness of every animal before it is transported. The farmer in this case stated
that he used "preventative medicine and other measures to maintain the health of their
animals. As part of this program, veterinarians attended at his farm on a monthly basis to
view his animals and to provide advice on preventative measures that could be taken to
maintain their health". Although this appears to follow another part of the code, namely
that "An effective herd health management program should minimize the number of
compromised animals that need to be transported", the cow in this case was clearly
compromised by its emaciation and jaw lesion.
Fitness of the cow to be transported from the farm
Evidence provided by the farmer
The farmer testified that he decided to slaughter the cow to supply meat for his own family
and therefore he considered the animal fit for human consumption. The CFIA,
Transportation of Animals Program, Compromised Animals Policy (CFIA, 2009)
recommends that “A veterinarian may be required to assess these animals prior to loading”
but this recommendation was not followed in this case. However, the farmer’s veterinarian
examined the cow two months prior to transportation for slaughter and gave no advice on
the suitability of the cow for transportation.
The farmer arranged for the cow to be transported from his farm on the day before the
abattoir advised him that his animal could be slaughtered. The farmer was therefore aware
that his cow would be kept at the abattoir overnight. Considering the very close proximity
of the farm to the abattoir (10km) this decision can be questioned regarding its soundness
in terms of ensuring the welfare of the cow.
Evidence provided by the transporter
The transporter testified that the journey took about 30 minutes, the cow "appeared
perfectly normal in its comportment as it entered and exited his trailer", that on the vehicle
he had separated the cow from three larger cows. At the abattoir, he unloaded the cow into
a regular pen that contained watering facilities, separate from other cows. There is no
indication as to whether the transporter provided extra bedding as stipulated in the
"special provisions" when transporting compromised animals to slaughter, as
333

recommended by the CFIA, Transportation of Animals Program, Compromised Animals
Policy (CFIA, 2009).

Evidence provided by the provincial veterinary inspector
The veterinary inspector at the abattoir concluded that "The state of the animal's
emaciation and the inflammation in the area of the jaw clearly pre-existed the animal's
transportation."
Potential effects of transportation of a cow with a large painful lesion on the jaw
Although the journey duration and distance travelled was very short, the act of loading
and unloading and transport itself would all have been additional stresses on the animal.
The assumption that the act of transportation would cause undue suffering for a cow in
such a condition is based on an analogy of painful conditions in humans being painful
conditions in animals. Signs of pain and distress vary from species to species and
determining whether an animal is in a state of discomfort, pain, or distress is difficult
(Kitchen et al., 1987). However there is an international consensus (Hudson et al.,
2008;Spinelli & Markowitz, 1987; Kitchen et al., 1987) that in the absence of evidence to
the contrary, it is reasonable to give animals the benefit of the doubt and consider that
mammals experience pain in similar ways to humans. Transportation would have required
the animal to move and reposition its body in order to maintain its balance while on the
moving vehicle. This may well have caused the animal additional pain due to the gross
size of the lesion on its jaw. Transportation also increased the risk of the animal injuring
its jaw further through contact with the vehicle or structures within the vehicle.
Management of the cow at the abattoir
At some point after the transporter had delivered the cow to the abattoir someone at the
abattoir placed the subject cow along with eight or nine other cows in a trailer without
separation and without watering facilities. There was no evidence as to whether the cow
had been given water or feed during the 19-h period between its unloading and antemortem inspection.
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Evidence provided by the provincial veterinary inspector
Testimony from the veterinarian stated that she found the subject cow in a non-ambulatory
state on a trailer belonging to the abattoir. This was the first time that she had "encountered
animals being penned in a trailer of this nature". Seven or eight cows walked off the trailer
normally. Two remained lying down. When the cows were approached, one of them got
up and exited the trailer. The cow in this case remained lying down. The veterinarian
described the cow as showing signs of “being in extreme distress” “moribund, barely
being able to move”. She stated that the cow “attempted to lift its head, but could not and
at one point let out a cry indicative of being in a situation of great suffering." Its rectal
temperature was determined to be 37oC, a degree and a half below the normal temperature
for a cow. The veterinarian found a large swelling of approximately 10 inches in the jaw
area of the cow. This swelling had opened and puss was oozing from it. The veterinarian
observed several areas on the back, side and rump of the cow where there were skin lesions
and an absence of hair. The veterinary inspector's opinion was that "the state of extreme
emaciation and the inflammation of the jaw", "in conjunction with the transportation of
the animal and the considerable delay between its unloading and being examined", "would
have been the cause of the animal's suffering." She concluded that the cow was near death
and "ordered it to be euthanized immediately to limit further suffering." The normal body
temperature range for a dairy cow is 38 to 39.17oC (Divers & Peek, 2007). The
veterinarian who examined the cow recorded a rectal temperature of 37oC from which she
concluded that the cow was near death. Decrease in body temperature in cattle can be due
to the cow suffering from hypothermia, or hypovolemic or septic shock (Divers & Peek,
2007). Vocalization is near the top of the hierarchy of behavioural responses to pain.
Animals do not usually resort to vocalization until they have exhausted all other avenues
of coping with their distress (Fenner, 2000). Therefore vocalization by this animal could
be taken as a sign of significant suffering. Recognition and quantification of pain in
animals is a difficult task (Hellebrekers, 2000). An animal’s behavior can be strongly
influenced by strange and potentially threatening surroundings. As a result an animal may
not demonstrate overt signs of pain. Hudson et al. (2008) stated that "Cattle are stoical
animals by nature" due to "a strong evolutionary pressure to mask pain, which may be
perceived as weakness by predators.
Relevant legislation at the abattoir to protect the welfare of animals
The abattoir was not a federally registered meat establishment. If it is not involved in
either export or interprovincial trade in meat products, it does not require registration. This
means that federal legislation (Meat Inspection Act 1985 and the Meat Inspection
Regulations 1990) to protect the welfare of cattle at slaughter plants (Department of
Justice Canada 1985b, 1990) enforced by the Canadian Food Inspection Agency did not
apply in the abattoir in this case. Other than the Criminal Code of Canada, the only
legislation to protect the welfare of the cow at this particular abattoir was Government of
Quebec (2010) provincial legislation (Food Products Act and Regulations). Under this
provincial legislation the abattoir required a permit from the Quebec Ministry of
Agriculture, Fisheries and Food. The regulations are intended to "determine the equipment
and facilities to be used, the procedures to be followed and the standards to be maintained
to ensure humane treatment and slaughter of animals in slaughter-houses". However, these
regulations are not as comprehensive as the equivalent federal regulations. A penalty
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under this act could result in the suspension, cancellation or refusal to renew a permit,
and/or fines varying between $250 and $15,000 depending on the provision contravened
and the severity of the case.
In relation to the circumstances of this case, the following provisions were required under
the provincial regulations. There must be a "receiving hall or pen for the animals". The
area of these pen(s) must be sufficient for the number of animals slaughtered during half
of one working day and provide "rest for the animals and a no-food period prior to
slaughtering." The pen(s) must be separate and isolated from the slaughtering room but
adjoining it or communicating with it by a covered corridor, have drainage, walls, a
ceiling, partitions, ventilation and stalls equipped with drinking facilities and feeding
troughs. The following compulsory services are required to be provided by the operator
of a slaughterhouse for cattle, "the receiving and care of animals delivered to the plant as
well as the providing of water, litter and, where applicable, fodder, and the removal and
evacuation of manure and other excrement".
It is likely that the poor state of the cow was identified when an inspector was performing
the compulsory ante mortem inspection stipulated under these regulations. The inspector
had powers to seize any animal found dying or "any animal found to be sick, maimed or
in a questionable state of health" and order the destruction of the cow. They could also
have taken photographs and samples and requested any documentation relevant to this
animal. The relevant meat inspection part of the regulations would, if the condition was
not generalized, have required the part of the cow with the jaw lesion to be eliminated
from human consumption.
Legal issues
Transport to the abattoir
The CFIA submitted that the state of extreme emaciation of the cow in conjunction with
the severe lesion on its jaw rendered it unfit for transportation. The Canadian Food
Inspection Agency (CFIA), Transportation of Animals Program, Compromised Animals
Policy (CFIA, 2009) defines a compromised animal as "An animal with reduced capacity
to withstand the stress of transportation, due to injury, fatigue, infirmity, poor health,
distress, very young or old age, impending birth, or any other cause." It also states that,
"Some compromised animals can be transported under certain conditions without being
exposed to additional suffering." However, it clearly states that the cow in this case, "with
a body condition score indicating emaciation or weakness" and with a "condition
associated with pain" that would almost certainly be "aggravated by transport" "would
endure additional suffering during the transportation process and must not be transported
except for veterinary treatment or diagnosis." Guidelines developed by various provincial
bodies (e.g. OFAC, 2009) stipulate that an animal with ‘lumpy jaw’ should be transported
only with special provisions, direct to slaughter as soon as possible; however an extremely
thin animal is considered one that should not be loaded or transported, but should be
euthanized on the farm. From this it is clear that the animal should not have been
transported and on-farm euthanasia considered the most appropriate option.
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The tribunal however was of the view "that a state of emaciation or other infirmity unless
accompanied by some manifestation of undue distress or suffering in the animal" "is not
in itself sufficient to lead to a conclusion that an animal suffered unduly". In this case the
manifestation of suffering was observed 19h after unloading. The tribunal considered that
there was no evidence of suffering at the time of unloading, and that in the period between
unloading and ante-mortem inspection "intervening factors could very well have played a
role in causing the animal to suffer unduly". The tribunal concluded that there was "a real
likelihood that intervening events caused the animal to ultimately suffer from its
infirmities".
The word “undue” has been defined by the Federal Court of Appeal to mean “unjustified”
or “unwarranted”. The court held that the loading and transporting of a suffering animal
would cause the animal unwarranted or unjustified suffering. Not every “infirmity, illness,
injury, fatigue or any other cause” constitutes suffering worthy of a violation. The tribunal
considers the state of undue suffering, as defined in the regulations, to require some
manifestation of comportment by the animal which forms a basis that the animal is in
distress, and that this distress meet a certain threshold to make it undue. The tribunal is of
the opinion that for a case to be considered one where undue suffering has occurred the
“likely consequence of concluding that an animal would be caused undue suffering would
be severe. The animal would, in most cases, have to be put down”. If almost certain death
is being used as the outcome necessary to consider that undue suffering has occurred, this
indicates that a very high threshold is being used to determine whether suffering is undue
or not.
The meaning of the word distress is variable. For example, one dictionary definition
(Merriam-Websters Online Dictionary, 2010) defines distress as to be “a pain or suffering
affecting the body, a bodily part or the mind”, and is synonymous with the word
“suffering”. Spinelli & Markowitz (1987) defines suffering as “a severe emotional state
that is extremely unpleasant, that results from physical pain, emotional pain, and/or
discomfort at a level not tolerated by the individual, and that results in some degree of
physiologic distress”. Spinelli & Markowitz (1987) also state that “any circumstance that
causes intolerable pain or discomfort in an animal can cause an animal to suffer”. The
term distress can also be used to describe situations in which an animal is likely to be
suffering, and is indicating this by overt behavioural signs (Ewbank 1985). However, the
term 'distress' appears to have variable meaning in various pieces of Canadian provincial
legislation on animal protection, but has a specific definition in many of the regulations.
In these regulations, the term distress is not used in a scientific manner and does not
necessarily just refer to the state of the animal. It is used as a general term that is used in
various ways to cover a range of animal welfare issues, such as, deprivation of food, water
or shelter; physical conditions that will, over time, significantly impair the animal’s health
or well-being; abuse; neglect; injury and sickness (Canadian Veterinary Medical
Association, 2010). In some provinces an animal is not considered to be in distress,
regardless of the state of the animal, if any suffering has been caused by an activity that is
considered to be an accepted management practice or if the activity is in conformity with
a code of practice or specifically exempted by another regulation.
The intention behind the use of the word “undue” in the transport legislation is to stipulate
that an animal should not be subjected to greater pain by being transported, and that further
suffering resulting from transport would be undue. It is difficult to discriminate between
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tolerable and intolerable degrees of pain and discomfort in order to come to a conclusion
as to whether suffering is ‘undue’. A major difficulty is that a high threshold is used to
define undue suffering and this needs to be addressed in order to better evaluate cases of
suffering from a welfare perspective. An assumption recommended by Spinelli &
Markowitz (1987) is that if an animal demonstrates clinical signs consistent with pain or
discomfort then that pain or discomfort is not being tolerated by the animal. An animal in
a condition where it will most likely have to be put down is obviously evidence of undue
suffering, however in a less obvious case, consideration of the behavior and the clinical
presentation of an animal will facilitate decision making as to whether an animal is
suffering unduly. Despite the fact that the cow was not examined until 19h after the
transportation it's extremely poor condition indicates that this animal was suffering unduly
at the time of examination. This fact was not disputed; however the tribunal did not
consider the evidence from the clinical examination to indicate that the animal could very
well have been in a state of undue suffering at the time of transportation. The tribunal
acknowledged that the evidence that the cow was ambulatory and was seemingly normal
upon unloading did not preclude a finding that a later manifestation of undue suffering
could be able to be used to demonstrate a violation of Section138 (2) (a) of the Health of
Animals Regulations. The tribunal was prepared to accept the evidence of the veterinarian
regarding the animal's condition, however it was of the opinion that the evidence
supported a conclusion that the cow when unloaded at the abattoir did not appear to be
manifesting any signs of undue distress, despite its infirmities. The tribunal in coming to
this conclusion placed greater emphasis on the testimonies of the applicants, because of
their livestock experience, as opposed to the opinion of the veterinarian with qualifications
and experience.
From an animal welfare perspective the opinion of the tribunal did not appreciate that the
cow was most likely suffering prior to transportation, and that the act of transportation
will have been an added stressor to this animal, most likely causing further suffering and
that this suffering could be considered “undue’.
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Recommendations
• The tribunal should place more emphasis on conformity with recognized
guidelines, for example, the compromised animal policy, which if followed, would
have prevented the transportation of the subject cow in favour of on-farm
euthanasia. Had the tribunal followed this procedure, the notices of violation given
to the applicants would have been unquestionable.
• Rigorous enforcement of existing provincial legislation to seek to prevent the
circumstances that led to animals being penned in an inappropriate manner at the
abattoir. Revision of the regulations to provide more specific requirements at a
provincially regulated abattoir to protect the welfare of the animals.
• The tribunal should not accept testimony evidence provided by applicants (even if
they are experienced stockmen) as impartial evidence that can be given equal
weight to those of an expert witness or a witness with professional qualifications
and experience.
• The tribunal should give more credence to the evidence provided by expert
witnesses or witnesses with professional qualifications and experience, when
considering the outcome of a case.
• When considering whether suffering is undue, the tribunal needs to consider the
difficulty in the diagnosis of pain and distress in animals. The current methods
used to identify cases of undue suffering have too high a threshold and an
inappropriate requirement for the animal to demonstrate overt signs of suffering
before the suffering is considered undue.
• Veterinarians should be encouraged to provide a numerical body condition score
so that a description of emaciation can be verified. If recognized national
guidelines for the transportation of animals state that emaciated animals should
not be transported, it is not reasonable for the tribunal to require that an emaciated
cow demonstrate overt signs of distress as a result of emaciation.
• The provision of photographic evidence is useful to enable a tribunal to see the
condition of animals etc.
• Canada should develop regulations and enforcement to provide full chain
integrated protection of animals from unnecessary suffering. In this case, there
were potential welfare issues on the farm, in-transit and at the abattoir.
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Potential influence of stocking density on high mortality rate in

two loads of broiler chickens transported for slaughter

Examination of the animal welfare issues a Tribunal case heard under the
Agriculture and Agri Food Administrative Monetary Penalties Act
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Potential influence of stocking density on high mortality rate in two loads of broiler
chickens transported for slaughter
Examination of the animal welfare issues a Tribunal case heard under the
Agriculture and Agri Food Administrative Monetary Penalties Act
Canada Agricultural Review Tribunal. (2008)
Brian’s Poultry Services Ltd (Applicant)
Canadian Food Inspection Agency (Respondent)
RTA# 60307 http://cart-crac.gc.ca/CART-CRAC/displayafficher.do?id=1274223809413&lang=eng
Summary of the case
The legal issue
This case follows a notice of violation issued to the applicant (a company that provides
catching teams for loading poultry) for an alleged violation contrary to provision 140(1)
of the Health of Animals Regulations (Department of Justice Canada, 1990a): Categorized
under the Agriculture and Agri-Food Administrative Monetary Penalties Regulations
(Department of Justice Canada, 2000) as a "serious" violation.
140(1) “No person shall load or cause to be loaded any animal in any railway car,
motor vehicle, aircraft, vessel, crate or container if, by so loading, that railway car,
motor vehicle, aircraft, vessel, crate or container is crowded to such an extent as
to be likely to cause injury or undue suffering to any animal therein”.
Date of violation: October 2005
Date of hearing: April 2008
This case is related to that of RTA# 60228 (Canadian Agricultural Review Tribunal, 2010)
in which the transporter of load A was issued with a Notice of Violation for transporting
the birds contrary to provision 140(2) of the Health of Animals Regulations. The
transporter was found to have committed the offence and was issued with a warning.
Outcome: The applicant did not commit the violation and is not liable for payment of the
penalty.
Reasoning: The Tribunal concluded that there was reasonable adherence to the stocking
density guideline. One load was delayed for 3h at the slaughter plant prior to slaughter
and the other load had an extended journey time. “In both situations heat build-up in the
trailers would have occurred causing suffocation. Two other loads transported from the
same producer on the same day did not experience the same problems”.
The welfare issue
One thousand and forty three birds died, (out of a total of 10,092 birds loaded onto two
vehicles), between loading on the farm and unloading at the slaughter plant (10.3%
mortality). The most likely cause of death was heat distress. Death as a result of heat
distress was probably associated with suffering. Several potential factors might have
influenced the mortality rate, including the time that the loads were kept waiting outside
of the slaughter plant before unloading, the environmental temperature and humidity, the
stocking density in the transport crates, and the journey duration.
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Description of the case
• Two loads of chickens were transported from a farm to a slaughter plant by two
different trucking companies, using one catching and loading company (the
applicant)
Flowchart depicting the key points of the case

Loading

Transport

Slaughter plant

External
temperature 20 C

External
temperature 17 C

External
temperature 18 C

High humidity

High humidity

High humidity

Duration 9h

3 h 15 min before
unloaded

4532 birds
27 kg/crate

Load A

80 x 8 birds/crate

453 DOA

556 x 7 birds/crate
Duration 2h 15 min

5460 birds

Load B

27 kg/crate

Duration 12h 30 min

780 x 7 birds/crate

590 DOA

Duration 1h 45 min

•

1 h 20 min before
unloaded†

†

It is not clear from the case summary whether load B was parked outside or inside
a lairage building before the birds were unloaded.

Evidence presented in the case
This is a complex case to consider. The likely interactions between the stocking density
of the birds in the crates, the temperature and humidity, the durations taken for loading,
the journeys and unloading, and the cause of mortality of the birds were not sufficiently
considered (a) when deciding which section of the regulations were violated and (b) when
presenting evidence to the Tribunal.
Transportation
Evidence from the applicant
The applicant was a poultry company responsible for the catching and loading of two
loads of birds. Different trucking companies transported the two loads; however both
loads suffered high levels of mortality. The applicant considered that, under the
circumstances, the loading density of the crates was not excessive and within the
recommended guidelines. “It maintained that any undue suffering was caused by factors
beyond the contemplation and control of the applicant, such as the extended duration of
the transportation of one load and the waiting time at the slaughter house of the other
load”. The applicant stated that crate densities are not normally reduced in summer
conditions until temperatures reach into the high twenties and that the loading densities
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for the times in question were normal in the circumstances. Two other loads crated at
similar densities from the same farm did not experience unusually high numbers of dead
on arrivals (DOAs) at the time of slaughter; however neither of those loads were subjected
to the delays seen in the two loads in question. The crates with 8 birds each, in load A,
were on the rear end of the trailer, where no problems were found. For this reason the
Tribunal only referred to the densities of those with 7 birds per crate. A witness for the
applicant provided the dimensions of the crate used by the Tribunal. The applicant
reported that loading proceeded normally and there were no problems with the condition
of the birds when they left the producer’s premises.
Evidence from CFIA
The CFIA considered “that taking into consideration the weather conditions and the travel
distance, the applicant packed too many birds per crate, causing asphyxiation. The birds
located in the centre parts of the trailers experienced the most distress due to the lack of
ventilation”. They stated that the temperature was unusually high for the time of year and
the loading densities should have been reduced because the temperature was similar to
that experienced during summer months. The CFIA stated that the maximum live weight
loading densities for chickens in crates in cold weather was 63kg/m2 and that this should
be reduced during summer months by 15-20% giving a stocking density of 50.4 –
53.5kg/m2.
Condition of the loads on arrival at the abattoir
Evidence from the CFIA veterinarian
A veterinarian designated under section 13 of the Canadian Food Inspection Agency Act
(Canadian Food Inspection Agency, 1997) testified that when he examined each load “he
observed nothing abnormal, and the birds that he could see at the outer edges of the load
appeared to be in good condition”. The veterinarian first examined load A at 6.30am at
which point he had no concerns. Unloading and slaughter of this load started at 8.45am
and he became aware of a problem with this load at 9.00am. The veterinarian first
examined load B at 9.15am. Unloading and slaughter of this load started at 10.10 am and
the veterinarian became aware of a problem with the load at 10.30am. The veterinarian
testified that the wait times were not unusual; however load A was parked outside the
premises rather than inside where it would have been protected from the sun and cooling
misters would have been used.
Evidence presented on stocking densities within the crates
As the Notice of Violation only referred to alleged overcrowding of birds in the crates to
the extent that the birds were caused injury and undue suffering, the stocking density used
in the circumstances is a crucial element in this case.
Unfortunately the CFIA did not measure the size of the crates used to transport the birds
to the slaughter plant. As stocking density is expressed as either number of birds per unit
area or live weight of birds per unit area, the failure to record the unit area in a case of
alleged overcrowding (too high a stocking density) is incredible. This was an important
piece of evidence necessary to successfully prosecute this case. The Canadian Food
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Inspection Agencies Compromised Animals Policy (Canadian Food Inspection Agency,
2009b) states that an “inspection conducted by the Canadian Food Inspection Agency staff
stationed at the plant or district office, should focus on collecting the facts that contributed
to the high rate of injury or death”.
There is also a major discrepancy in the figures given in the case summary for the size of
the crates. This discrepancy is apparent when the information is compared with that used
in case RTA# 60228 (Canadian Agricultural Review Tribunal, 2010) where the transporter
of load A was issued with a separate notice of violation for this same load. The figures of
45m2 or 48.8m2 provided in the summary of the current case are not plausible sizes for the
surface area of individual crates normally used for the transportation of chickens. As the
surface area of a common type of crate would be about 0.5 m2, it is thought that the sizes
of the crates should have been recorded as 0.45m2 and 0.488m2. In this associated case
there was also a discrepancy, in that the actual measurements given for the crates by the
transporter was 48.8m2 as opposed to the 45m2 provided in evidence by the CFIA.
The CFIA calculated the weight of birds per crate of load A to be 27.02kg and load B to
be 26.88kg per crate. The evidence provided on behalf of the catching and loading
company was that the recommended loading density would be 30.738kg per crate. The
maximum live weight loading densities for chickens in crates in cold weather, stated in
The Code of Practice for the Care and Handling of Poultry to a Processing Plant (Canadian
Agri-Food Research Council, 2003) is 63 kg/m². However, the code recommends that this
should be reduced by 15-20% during the summer months, i.e. to between 50.4 and 53.6
kg/m2. The Tribunal used the figures calculated by CFIA for the weights of the birds in
the crates. For load A the live weight loading density was 27.02 kg/0.488 m2 = 55.36
kg/crate and this was 12.1% below the maximum live weight loading density contained in
the code of practice for chickens in crates in cold weather, but at least 3% above the
density for chickens in crates in the warmer summer months. For load B the live weight
loading density was 26.88 kg/0.488 m2= 55.08 kg/crate and this was 12.6% below the
maximum live weight loading density contained in the code of practice for chickens in
crates in cold weather, but at least 2.8% above the density for chickens in crates in the
warmer summer months. At first sight, the interpretation by the Tribunal that the live
weight loading densities used outside of the summer months were in 'reasonable
adherence to the guideline' appears to be a reasonable judgement. However, the Tribunal
failed to appreciate several factors that would indicate that given the environmental
conditions and the journey undertaken, the birds were likely to have been transported at
too high a stocking density and that this was likely to have contributed to a greater than
normal rate of mortality. The Tribunal accepted "that the birds must have been caused
injury or undue suffering at some point during the journey" and therefore there must have
been some reason for this.
Unfortunately, the case summary indicates that the evidence presented on behalf of the
catching and loading company and possibly also on behalf of CFIA was presented in such
a way that the meaning of certain words in the code of practice could have been
misinterpreted by the Tribunal. There is a considerable difference between a
recommended stocking density and a maximum stocking density. The stocking density
included in the code of practice is a maximum stocking density. Although the stocking
346

density used to transport the birds did not exceed the maximum stocking density for cold
weather, this should not mean that just because the stocking density used was below the
maximum, that it was recommended. The Tribunal however in its deliberation of the
related case where the driver was issued with a warning stated “the fact that such a large
number of chickens died in this fashion leads to the only logical conclusion that there were
too many chickens per cage, or that the cages were packed too tightly in the middle of the
trailer so they could not be properly ventilated, or a combination of these factors”.
Bayliss and Hinton, (1990) state “the stocking density for each crate is usually determined
by total live bird weight and is dependent upon both the sex and age of the birds to be
transported”. Using the weight per crate as calculated by CFIA the average weight of the
birds in load A was 27.02/7 = 3.86kg, and in Load B 26.88/7 = 3.84kg. Data provided by
Agriculture and Agri-Food Canada (Canadian Food Inspection Agency, 2009a) suggests
that, in 2005, the average live weight of a broiler chicken at the time of slaughter was
2.16kg, and the average weight of birds in the 2.7kg and over category was 3.42kg. This
indicates that the birds that were transported were of a large size. Scanes et al. (2004)
describes chickens weighing between 2.7 and 3.6kg as roasters (chickens that are grown
similar to broilers, but they are older and heavier). Due to their larger size they may have
required more space than normal sized broiler chickens.
Risk factors associated with stocking density
Risk of heat stress
Bayliss and Hinton, (1990) state that a decision should be made in hot and humid weather
to reduce the number of birds per crate. A lower stocking density in warm compared with
cold conditions is beneficial in a number of ways. Firstly, there are fewer birds per unit
area and therefore there is less metabolic heat generated within the load. Secondly it allows
more air to circulate between the birds resulting in convective cooling and the more
effective removal of heat and water from the birds. Thirdly, it might provide the possibility
for the birds to use behavioural thermal regulation, e.g. wing stretching to increase their
effective surface area and thereby lose more heat. Adjustment of stocking density to
regulate heat production is a standard mechanism used for the management of thermal
comfort in vehicles transporting poultry (Weeks et al., 1997).
Risk of injury
It was accepted by the Tribunal that the birds were caused injury or undue suffering at
some point during the journey. The number of birds per crate and the length of time spent
in the crates can affect the level of downgrading of poultry carcasses (Bingham, 1986)
and Bayliss and Hinton, (1990) suggest that a reduction in the number of birds per crate
could result in insufficient birds within the crate to prevent lateral movement which may
result in physical injury to the birds. However, there is little information on the potential
influence of crate stocking density on the occurrence of injury. For example, Nijdam et
al. (2004) did not find a significant association between stocking density and bruising.
Birds can be injured during the loading process (Mitchell and Kettlewell, 1993) and it is
possible that placing too many chickens in a crate could cause injury. However, no
quantitative evidence was provided in the case summary on the occurrence of traumatic
injury.
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The relationship between stocking density and environmental temperature and
humidity
Heat stress is a major contributor to death and overall transit stress of broiler chickens
transported to slaughter. Bayliss and Hinton, (1990) attributed up to 40% of dead on
arrival (DOA) birds to heat stress. Mortality increases when the ambient temperature rises
above 17oC (Warriss et al., 2005). Heat loss from birds within the zone of thermal comfort
occurs mainly by sensible heat loss (i.e. conduction, convection and radiation). They
regulate heat exchange by vasoconstriction or vasodilatation and by behavioural responses
such as wing stretching to increase heat loss (Nicol and Scott, 1990), however during
transportation behavioural responses are limited.
The environment within a vehicle can result in birds in the thermal core being exposed to
excessive thermal loads in response to high temperatures and high humidity, and restricted
behavioural thermoregulation (Mitchell et al., 1990). The rate of sensible heat loss
declines when ambient temperature is near to that of body temperature. In this situation
the cooling effect of evaporating water from the integument or from the respiratory tract
is used as a method of dissipating heat (Freeman, 1984). Relative humidity provides an
estimate of relative air moisture content. It represents the percentage of air saturation with
water at a given temperature. The ability of air to hold or contain water increases with
temperature. As the relative humidity rises, the ease with which the bird can evaporate
water for cooling declines and body temperature will consequently increase (Teeter and
Belay, 1996). The internal vehicle microenvironments are mainly determined by the heat
and water vapour generated by the birds in the crates (Hoxey et al., 1996), but the high
temperature and humidity in the external environment can also affect the ability of the
birds to lose heat.
The higher the relative humidity the more difficult it would have been for the birds to lose
heat. Bayliss and Hinton, (1990) in a survey of mortality in broilers transported to three
slaughter plants presented cases where high humidity contributed to an increase in
mortality. It is stated that the relative humidity was high in this case, but there is no
information as to what the humidity level was at the time of the transportation. However,
it is likely that because of water loss from the birds, the relative humidity within a crate
would be at least 70%. Mitchell and Kettlewell, (2004) state that high ambient humidity
may “exacerbate the effects of high temperatures in that it would reduce the effectiveness
of panting by the birds to produce evaporative cooling from the respiratory tract”. Using
the chart on thermal comforts zones for broiler transport estimated by Mitchell et al.
(1994), with an outside ambient temperature of about 17oC, a rise in relative humidity to
above 70% would move the broilers from a ‘safe’ thermal zone to an ‘alert’ zone where
the birds could potentially experience heat stress. However, if the actual temperature
within a poultry crate was 26oC or higher (the temperature within the crate was not
recorded in this case), a rise in relative humidity to above 70% would move the broilers
into a ‘danger’ zone where mortality rates would be expected to increase.
Ventilation of the loads
Poultry in different parts of a load within a vehicle can be over or under ventilated
(Freeman, 1984, Hoxey et al., 1996) and there are large differences between conditions
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on moving compared with stationary vehicles. Teeter and Belay, (1996) report that within
a vehicle “the distribution of DOA birds is not random and partly reflects the variation in
ventilation with the majority of DOA’s in the ‘thermal core’ of the load” (as was seen in
this particular case). The following guidance on the ventilation of vehicles transporting
animals in temperate conditions is available (Kettlewell and Mitchell, 2005). Ventilation
within the vehicle is important to remove the heat and moisture produced by the animals
during transport. Forward vehicle movement causes a low pressure area external to the
front end of the vehicle. If the vehicle is moving at speed, air will enter the vehicle through
the rear vents, move forward over the animals, and leave through the front vents. When
stationary, the ventilation within the vehicle is reduced and potentially dangerous
conditions due to the build up of heat and moisture within the vehicle can occur. When
the temperature is high, the risk of mortality is increased when a vehicle is stationary (Ritz
et al., 2005). Drivers are advised to park passively ventilated vehicles at right angles to
the wind direction, with sufficient inlets open, to optimise air movement through the
vehicle and to avoid parking in direct sunlight for prolonged periods.
Other than by manipulation of the inlet area on the sides of the vehicle (using moveable
side screens), there is little opportunity to control the movement of air within a naturally
ventilated vehicle. The sides are normally open during the summer months and closed
during the winter. However, as described by Kettlewell et al. (2000) it can be difficult to
decide when to make this change and it is often at these times, either in the changeover
from the summer to winter configuration or during winter months when there is a warm
spell of weather and the sides are closed that significant mortality can occur. In cab
monitoring systems and thermal sensors within a naturally ventilated vehicle can assist
with decisions on adjustments to the side screens (Hoxey et al., 1996).
Mortality
It can be difficult to establish causes of mortality during transport under commercial
conditions (Hunter et al., 1999). The numbers of DOA’s are dependent on both farm
rearing conditions and pre-slaughter conditions (Chauvin et al., 2010). Mortality levels
can be affected by factors such as season, geographical location, size of birds, health
status, catching and loading injuries, stocking density, journey length, vehicle design and
lairage conditions and duration (Nijdam et al., 2004). However, high environmental
temperature is one of the most important factors affecting the level of mortality (Warriss
et al., 2005, Hunter et al., 1997).
No post-mortem evidence on the likely cause of death of the birds was provided in the
case summary. However, it is likely that the birds died following hyperthermia rather than
as a result of asphyxiation due to overcrowding. Suffocation is defined in the guidelines
for the Recommended Code of Practice for the Care and Handling of Farm Animals,
Transportation (Canadian Agri-Food Research Council, 2001) as “to die because of
obstruction of breath or depriving of air. Smother". Saif, (2003) considers that
asphyxiation can be caused by crowding of birds or the absence of ventilation. Although
there are no specific gross or histological post-mortem signs that can be used to make a
specific diagnosis, “In birds that have been smothered there is congestion of the trachea
and lungs...” However, death due to hyperthermia (heat distress) is not the same as
asphyxiation. Swain and Farrell, (1975) describe death due to hyperthermia as resulting
from respiratory, circulatory or electrolyte imbalances rather than as asphyxiation due to
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suffocation. Therefore the use of the term ‘suffocation’ in relation to this case of potential
overcrowding is not appropriate.
Both in the province where the violation took place and in Canada as a whole, the
percentage of chickens reported in official statistics as DOA at federally inspected
slaughter plants in 2005 was 0.32% (Agriculture and Agri-Food Canada, 2009). Therefore
the percentage mortality recorded in this case (10.4%) was considerably higher than this
average annual figure. The chairman of the Tribunal considered that as “a large number
of dead birds were found on the loads means that the birds must have been caused injury
or undue suffering at some point.” Mortality rates can be a useful indicator that lack of
care may have caused poor welfare. If death is quick and without suffering it is not a
welfare issue, but, when it is prolonged and associated with negative feelings, such as pain
and fear, it is a welfare concern (Broom, 1988). In this situation, death from hyperthermia
is likely to have been preceded by a period of respiratory distress and open-mouthed
panting, together with metabolic changes (Mitchell and Kettlewell, 1998) that could have
influenced subjective feelings in the birds. There was no evidence presented to suggest
that the birds had died from traumatic injury. However, if injury is taken to mean physical
harm or damage (The Canadian Oxford Dictionary, 2004) the death of the birds could be
viewed as physical harm.
Loading time
The highest temperatures within a vehicle occur when the vehicle is stationary or moving
slowly (Dalley et al., 1996). Loading in this case took between 1h 45min and 2 h 15min.
As the ventilation on the vehicle during loading would be dependent on cross winds and
convective air movement, it would be minimal. In these environmental conditions,
exposure to a temperature of 20oC for about 2h may have contributed to mortality.
Journey duration
The journey durations in this case (9 and 12.5h) may also have contributed to the mortality
rate. Warriss et al. (1992) found that the longer the journey time, especially if greater than
4h, and the longer the time between farm and slaughter, the greater the mortality rate. The
maximum journey time allowed under section 148 of Part XII of the Health of Animals
Regulations (Department of Justice Canada, 1990a) for poultry transport is 36 h.
Dehydration may also be a welfare problem during long journeys, particularly in hot
weather (Nicol and Scott, 1990). Dehydration reduces the ability of birds to cope with
heat stress (Knowles et al., 1995). In UK conditions, Knowles et al. (1996) found no
evidence of severe dehydration in loads of broilers; however some individual birds
showed signs of dehydration. Considering the journey and lairage durations incurred in
this case it is likely that, had the circumstances allowed; the birds will have been highly
motivated to consume water (Sprenger et al., 2009). In addition, the effects of the long
journey without food and the likely fasting before loading (Nicol and Scott, 1990) may
have been detrimental to the welfare of the birds. Live weight loss increases with journey
duration (Bianchi et al., 2005, Karaman, 2009) and begins after 4-6 h of fasting as birds
begin to metabolise body tissues (Veerkamp, 1986). This mobilisation of body reserves
could have weakened the birds and increased the risk of mortality.
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Time spent waiting at the slaughter plant before unloading
The CFIA reported that load A stood stationary at the slaughter facility for 3h 15min and
load B stood stationary for 1h 20min prior to slaughter. The veterinarian who gave
evidence for the respondent stated that the wait times were not unusual. The veterinarian
that inspected the birds observed nothing abnormal with each load on arrival, however he
was only capable of inspecting the birds in the outer crates, but the highest mortality was
found in the centre of the loads. The veterinarian was aware that load A stood stationary
outside of the holding facility and that this would increase the likelihood of adverse effects
to the load. However, given that the veterinarian did not observe any deviation from
normal in the behaviour or appearance of the birds, there does not appear to be any specific
powers under the Meat Inspection Act and associated regulations (Department of Justice
Canada, 1990b) available to the veterinarian that could have been used to rectify this
situation at the time of his inspection, e.g. to prioritise the load for slaughter.
Appleby et al. (2004) acknowledges that “upon arrival at processing facilities birds may
be held in lairage for several hours prior to processing” but that “maintaining good
environmental conditions during lairage is important to prevent mortality, especially
mortality due to heat stress”. Load A was stationary outside of the premises, rather than
inside where it would have been protected from the sun and possibly cooled using fans.
There is no reason given as to why this happened. The temperature recorded at the time
of arrival at the abattoir was 18oC; but there is no information on the temperature inside
the vehicle.
Broilers are transported and held in lairage in containers; therefore unless the birds are in
outside crates, dead birds are only identified at the point of shackling when they are
removed from the container. Recorded DOA’s reflect deaths that have occurred during
both transport and lairage (Warriss et al., 2005). Depending on external conditions and
the ventilation conditions, lairage may create an adverse thermal environment and may
impose increased thermoregulatory demands upon birds (Hunter et al., 1998). Low
ventilation during lairage may lead to conditions that will cause hyperthermia and
prolonged lairage will also exacerbate the detrimental effects of food withdrawal (Hunter
et al., 1998). During the time spent waiting at the slaughter plant before unloading, the
body temperature of the broilers within the crates might have increased on average by
0.3oC after 1h and by 0.5oC after 3h; however some birds would have experienced higher
rises in body temperature (Warriss et al., 1999). Maximum lairage holding times for
broilers of no more than 1 h are recommended by Warriss et al. (1999). Hunter et al.,
(1998) suggests that they could be held for 2h provided adequate ventilation systems and
strategies are in place to facilitate regulation of the micro-environment. This
recommendation was exceeded by load A. Heat builds up quickly in a stationary vehicle
(Warriss et al., 2005), therefore if the ambient temperature was about 17oC and if there
was no shade, no attempt to adjust the ventilation on the vehicle, or any mechanical
ventilation within the vehicle, then it can be expected that the birds will have suffered as
a result of being held stationary in the vehicle. A controlled environment lairage with
mechanical ventilation should have been provided (Hunter et al., 1998, Quinn et al.,
1998).
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Codes of practice for the protection of poultry during transport
Section 5.3.2 of the Codes of Practice on the Handling of Chickens, Turkeys and Breeders
from Hatchery to Processing Plant (Canadian Agri-Food Research Council, 2003) state
that “the transporter is responsible for the care and welfare of all birds during transport,
and must take into account the climatic conditions and adjust coverings to allow the birds
to warm up or cool off, as required." Section 6.1.1 states "appropriate arrangements must
be made by processing plant operators for the holding and monitoring of birds upon arrival
and, while waiting for unloading from transport vehicles, live birds must be protected
against adverse weather conditions. Adequately trained personnel should be available to
receive and monitor live birds”. Section 6.1.7 states, “Upon arrival at the plant, the driver
should advise the receiver of any special instructions regarding tarping and the condition
of the load”. The codes of practice indicate that upon arrival at the abattoir the welfare of
the birds becomes the responsibility of the staff on site. Advice for drivers states that onroute to the slaughter plant; birds should not be required to remain in a parked vehicle for
more than 2h. Loads that have been observed to contain birds in distress should be given
priority for slaughter.
Summary of implications of the evidence presented
Producers and transport companies should be capable of flexibility when dealing with
unusual weather conditions, such as those experienced in this case, and should anticipate
delays during transportation and on arrival at slaughter plants. Had the applicant
considered the weather conditions on loading they may have been of the opinion that a
lower stocking density would have been more appropriate, despite the fact that it was out
of season. The welfare of the animals should be paramount in all conditions. The crates
were below the recommended maximum stocking densities for winter conditions;
however they were not below the lower stocking densities recommended for use during
the summer months. Kettlewell et al. (2000) acknowledge the difficulties in deciding when
to make the change between summer and winter ventilation, and state that it is often at
these times when there is a warm spell of weather that significant mortality can occur.
Section 5.2.12 of the codes of practice (Canadian Agri-Food Research Council, 2003)
states that “weather conditions should be considered when determining loading densities”,
therefore despite the fact that it was October and the weather was unusual for the time of
the year, the temperature should have been given more consideration and the loading
densities adjusted accordingly.
The transporter of load A was deemed to have committed a violation of section 140(2) for
transporting the birds in question; however the catching and loading company was deemed
not to have committed a violation of section 140(1) for causing the loading of the birds in
question. The decision against the transporter was made in March 2006; however the case
against the catching and loading company was not heard until April 2008. The Tribunal
in its deliberation of the case against the driver stated “the fact that such a large number
of chickens died in this fashion leads to the only logical conclusion that there were too
many chickens per cage, or that the cages were packed too tightly in the middle of the
trailer so they could not be properly ventilated, or a combination of these factors”
(Canadian Agricultural Review Tribunal, 2010).
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Legal issues
The Notice of Violation was issued for loading or causing to load the birds in a crate that
was crowded to such an extent as to be likely to cause injury or undue suffering to the
birds contained in the crate. Therefore it would have been necessary for the CFIA to
present evidence that the stocking density used could be described as overcrowding and
secondly explain why the overcrowding was likely to have caused injury or undue
suffering. The description of overcrowding could have been presented in two ways: (a) a
comparison between normal and recommended stocking densities and that used in this
case and (b) by presenting evidence that the stocking density used was likely to have
caused injury or undue suffering. The summary of the case indicates that this evidence
was not presented well. Other than death, no evidence of injury to the birds was presented.
The apparent trigger for this violation was the higher than normal mortality rate. If this
was the case it may have been more relevant to have issued a notice of violation of section
143 (1) of the Health of Animals Regulations, namely that no person shall transport or
cause to be transported any animal in a railway car, motor vehicle, aircraft, vessel, crate
or container if injury or undue suffering is likely to be caused to the animal by reason of:
- (d) undue exposure to the weather or (e) inadequate ventilation. The stocking density
used was likely to have exasperated the response of the birds to the warm weather and
inadequate ventilation. However, if the weather had not been hot and humid and if the
ventilation had been greater, the high stocking density on its own was not likely to have
killed the birds, i.e. they were not packed so tightly that they could not obtain sufficient
oxygen and subsequently died of lack of air or inability to breathe (as suggested by the
use of the term suffocation in the evidence presented by CFIA and as stated by the
chairman in his judgement on the evidence presented). A significant factor in the high
mortality was likely to have been the delay in unloading the birds at the slaughter plant.
There appear to be few enforcement options under the Health of Animals Regulations
available to CFIA to deal with this specific issue. The Meat Inspection Regulations, 1990,
PART III, contain regulations that “No food animal shall be handled in a manner that
subjects the animal to avoidable distress or avoidable pain’ and that “Every holding pen
that is used for food animals awaiting slaughter shall be provided with adequate
ventilation and shall not be used in a manner that results in their overcrowding.” However,
because of the specific wording used, it is not clear whether these provisions could be
applied in the circumstances of this case.
Load A was left sitting outside the abattoir facility for over 3h which could have been the
main cause of the high mortality in this vehicle. This would have been out of the control
of the company responsible for the catching and loading of the birds. Load B had an
extended journey time and a shorter waiting period at the abattoir. This load had a slightly
higher mortality rate than load A and this can most likely be attributed to the extended
journey time. It is not known whether the driver of load B was also issued with a Notice
of Violation for the transport of these birds. It is unclear how the Tribunal can deem the
transporter to have committed the offence of transporting animals that are crowded to such
an extent as to be likely to cause injury or undue suffering, but not deem the company
responsible for the catching and loading of the birds to have committed the offence of
causing to be loaded a vehicle that is crowded to such an extent as to be likely to cause
injury or undue suffering. It is possible that this is due to the discrepancy over the crate
sizes that were inaccurately given in the case against the transporter.
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Tribunal decision
The Tribunal deemed the weather at the time of the transportation to have been unusual
and for this reason did not consider the recommendations for loading densities from the
codes of practice as determinative that a violation had been carried out. The conclusion of
the Tribunal was that the respondent did not establish that the densities of chickens loaded
by the applicant were likely to cause injury or undue suffering to them.
Factors influencing the decision of the Tribunal
• The Tribunal considered the fact that there was no evidence to establish the times
of death, and all conditions appeared to be normal from the time of leaving the
producers premises to the time slaughtering began
• The weather did not equate to that normally experienced at the time of year
therefore the guideline for the recommended stocking density was useful, but not
determinative in the circumstances. There was reasonable adherence to the
guidelines.
• The only significant difference between the four loads that left the producers
premises was the extended journey time for one load and the extended wait time
for unloading for the second load.
• The transporter of load A in a separate hearing contested his violation on the basis
that catching and loading of the birds was not his responsibility. He did not contest
the evidence submitted by the CFIA regarding the transport conditions.
Recommendations
• The CFIA did not record the size of the crates on its inspection of the loads. This
shows a lapse of judgment on the part of the inspector, considering that they
deemed there to have been overcrowding on the vehicle. This lapse of judgment
by the inspector also contributed to the wrong crate size being used in the related
case for the violation issued to the driver of load A. The CFIA should ensure that
all relevant factors are recorded for evidence in order to prosecute a case.
• The Tribunal appears to have contradicted itself in that it deemed that the
transporter did commit a violation by transporting the birds, but decided that the
catching and loading company had not committed a violation by causing the
loading of the birds for that same journey. The Tribunal needs to exhibit more
consistency in its decision making process or provide more clear reasoning as to
its decision making process.
• The Tribunal should place more emphasis on the codes of practice and
recommendations that are in place to ensure animal welfare.
• Extended wait times at a slaughter plant, particularly when adequate holding
facilities are not provided is extremely detrimental to animal welfare. Improved
management, greater guidance in codes of practice and amendment to the
regulations to reduce waiting times before unloading and to improve
environmental control of temperature and humidity within lairage facilities would
be beneficial.
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•

The CFIA should make better use of scientific evidence that is available to support
its arguments.
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Appendix Four:

Fitness for transport of a cow suffering from severe chronic

mastitis that subsequently died during transportation

Examination of the animal welfare issues in a tribunal case heard under the
Agriculture and Agri Food Administrative Monetary Penalties Act
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Fitness for transport of a cow suffering from severe chronic mastitis that
subsequently died during transportation:
Examination of the animal welfare issues in a tribunal case heard under the
Agriculture and Agri Food Administrative Monetary Penalties Act
Canada Agricultural Review Tribunal (2003)
Mytz (Applicant)
Canadian Food Inspection Agency (Respondent)
RTA#60084:
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223450188&lang=eng
Summary of the case
The legal issue
The issue is whether a Holstein cow was transported by the motor carrier (Mytz) contrary
to provision 138(4) of the Health of Animals Regulations (Department of Justice Canada,
1990): categorized under the Agriculture and Agri-Food Administrative Monetary
Penalties Regulations (Department of Justice Canada, 2000) as a "serious" violation.
138(4) No railway company or motor carrier shall continue to transport an animal
that is injured or becomes ill or otherwise unfit for transport during a journey
beyond the nearest suitable place at which it can receive proper care and attention.
Date of violation: August 2002
Date of hearing: September 2003
Outcome: The applicant did not commit the violation and is not liable for payment of the
penalty.
Reasoning: The tribunal was of the opinion that “The applicant could not have known the
cow was injured, became ill or otherwise unfit for transport until he discovered the cow
was dead”.
The legal issue
Whether the cow was injured or ill or otherwise unfit for transport before the journey, and
when during the journey it was observed to be ill or otherwise unfit for transport whether
it was taken to the nearest suitable place at which it could receive proper care and attention.
The welfare issue
A cow with very severe, chronic and extensive mastitis was transported on a journey that
would have lasted about 12 hours, died about 9.5h after the start of the journey and
sustained traumatic injuries before death.
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Description of events
Flowchart depicting the key points in the case
Subject cow was part of a load of animals transported by the applicant

Journey estimated to be over 1000km
and of approximately 12h duration

Load described by the applicant as being
“a little down on condition”

The load was checked by the applicant on four occasions throughout the
transportation
Cow down on first two
occasions

Cow unable to get up on
third occasion

Cow dead on fourth
occasion

Cow diagnosed as having a very severe and chronic extensive mastitis involving
all four quarters, and injuries consistent with trauma
Tribunal deemed that the applicant could not have known the cow was injured,
became ill or otherwise unfit for transport until he discovered the cow was dead

Welfare issues
There are three relevant welfare aspects to consider: (1) whether the management of the
cow on the farm was appropriate in terms of any suffering experienced because of its body
condition and disease state, (2) whether it was fit for transportation, and (3) the
deterioration in the health of the cow during transportation.
The condition of the cow on the farm
Evidence provided by the transporter
The only evidence provided by the transporter in the case summary on the state of the cow
before the start of the journey was that the group of cows containing the cow that died
were in poor body condition. The actual wording was "a little down on condition" or
"under condition".
Evidence from the post-mortem examination of the cow
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The post-mortem examination indicated that the cow had very severe, extensive chronic
mastitis involving all four quarters. Mastitis is an inflammation of the mammary gland
(Hamann, 2005). Chronic mastitis is identified post-mortem by the fibrous proliferation
that accompanies chronic inflammation (Smith et al., 1972). The identification of a
chronic condition is evidence that the cow was ill before transportation. The use of the
term severe indicates that the pathological changes in the udder were significant. Clinical
cases of mastitis are often caused by environmental bacteria (Smith et al., 1985) and are
recognized by abnormal milk, gland swelling and/or illness of the cow (Sears and
McCarthy, 2003). Where the inflammatory response includes systemic involvement the
cow can develop fever, anorexia and shock (Merek, 2008). If following the post-mortem
examination, the pathogenic bacteria in the udder had been identified, a more specific
diagnosis of the type of mastitis could have been made and it might have been possible to
provide additional expert opinion on the likely time course for the development of the
mastitis. Chronic mastitis can persist for a relatively long duration with one or more
clinical episodes (Eberhart et al., 1979). Signs of a chronic coliform infection may include
abnormal milk secretions, swollen glands, anorexia and fever. A chronic infection can end
suddenly usually after an acute clinical attack (Murphy and Hanson, 1943).
Care and management of the cow while on the farm
Mastitis is recognised as a painful condition in dairy cows (Eshraghi et al., 1999,
Fitzpatrick et al., 1998). The welfare issues (ill-health due to mastitis and the low body
condition of the cow, indicated by the transporter’s description of the cows being “under
condition”) arising from the care and treatment provided to the cow while on the farm
may not have arisen if the requirements and recommendations contained in the code of
practice in place at the time of the alleged violation (National Farm Animal Care Council,
1990) had been followed. Section 5.2.2 of the code stated that sick or injured animals must
be treated immediately or disposed of humanely.
No evidence was presented on either the treatment of the cow for mastitis or the types of
measures that were taken to prevent mastitis. Guidelines that are now available in the
newly updated codes of practice for dairy cattle (National Farm Animal Care Council,
2009) provide more specific advice, namely “Cattle that are sick, injured, in pain or
suffering must be provided prompt medical care or be euthanized. Cattle with untreatable
conditions, not responding to treatment, or not fit for transport must be promptly
euthanized,” and to “treat cows shown to have antibiotic susceptible infections during
lactation” and “cull cows with incurable cases of mastitis.” The code also requires
producers to take corrective action for cows at a body condition score of 2 or lower. No
body condition score was given for the cow in question, however the description given
suggests that it would have been 2 or lower. Weight loss can occur as a result of the “longterm toxic and depressing effects of mastitis” (Eddy and Pinsent, 2003).
Fitness of cow to have been transported from the farm
The dairy cattle welfare code in place at the time of the violation (National Farm Animal
Care Council, 1990) stated that “Only cattle fit to travel should be considered for
transportation, unless special precautions are taken to ensure that the animal does not
suffer.” (Ontario Farm Animal Council, 2010) only provides recommendations on the
fitness for transport of cows with acute mastitis (not on chronic mastitis), namely that they
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should not be transported and should be reassessed after a delay. Other than poor body
condition, there is no evidence as to the condition of the cow prior to loading, for example
whether or not the cow needed assistance during loading. The evidence available is that
the load was “under condition”. There is no evidence as to whether these “under
condition” animals were allowed “special provisions” such as extra bedding and further
segregation for the journey as advised by the CFIA, Transportation of Animals Program,
Compromised Animals Policy (Canadian Food Inspection Agency, 2009).
A feature in determining the fitness of the cow for transportation was whether it was
possible for the driver to identify that the cow had mastitis or was at least sick. There is
no evidence to suggest whether the farmer who owned the cow had discussed the condition
of the animal with the transporter prior to transportation. There should be a requirement
for the farmer to document any clinical conditions and the treatment that a cow has been
given. The transporter should have been made aware of the condition of the animals prior
to loading. There is no evidence in the case summary to indicate whether this animal was
being sent to slaughter, however it seems plausible that this cow was being culled from its
herd due to low productivity and the only 'reason' to transport this animal was to slaughter.
Mastitis is a common reason for culling a dairy cow from a herd (Bascom and Young,
1998, Grohn et al., 1998). A general examination of a cow should include assessment of
factors such as posture, behaviour, body condition and general condition (Sandholm and
Pyörälä, 1995). The transporter was in a position to examine the posture, behaviour and
general condition of the cow. The transporter could have assessed the responsiveness of
the cow in its lack of ability to react to his presence by moving away from him. The
information given on the posture and behaviour of the cow is sufficient to indicate that the
driver should have known that the cow was not fit for transport. A skilled stockman would
most likely have been able to identify chronic mastitis in the cow. A visual examination
of the udder could have identified asymmetry (fibrosis caused by chronic infection can
cause atrophy or reduction in size of one or more of the mammary glands). However,
manual palpation of the udder would be necessary to feel for firm and fibrotic areas and
for changes to the milk (Radostits et al., 2006, Radostits et al., 2000).
Even if it was not possible to visually identify that the cow had mastitis it is likely that the
cow was not fit for transportation due to poor body condition. The Canadian Food
Inspection Agency (CFIA), Transportation of Animals Program, Compromised Animals
Policy (Canadian Food Inspection Agency, 2009) defines a compromised animal as "An
animal with reduced capacity to withstand the stress of transportation, due to injury,
fatigue, infirmity, poor health, distress, very young or old age, impending birth, or any
other cause." It also states that, "Some compromised animals can be transported under
certain conditions without being exposed to additional suffering." However, the type of
cow in this case, "with a body condition score indicating emaciation or weakness" and
with a "condition associated with pain" that would almost certainly be "aggravated by
transport" "would endure additional suffering during the transportation process and must
not be transported except for veterinary treatment or diagnosis." If a numerical body
condition score had been provided for the cow based on defined criteria (Wildman et al.,
1982), this would have removed any doubt as to whether the cow was emaciated or thin.
A cow with a body condition of score of 1 is described as emaciated and should not be
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loaded for transport, whereas a body condition score of 2 is described as thin (Ontario
Farm Animal Council, 2005). The Ontario Farm Animal Council guidance leaflet on
caring for compromised cattle (Ontario Farm Animal Council, 2010) states that "Body
condition is an indication of the body reserves carried by the animal" and that thin cows
(body condition score 1 or 2) "are more likely to be injured or suffer bruising during
transport, and have a greater likelihood of becoming ‘downers’…" (Ontario Farm Animal
Council, 2010). Although it is possible for mastitis to result in the death of a cow
(following a review of the literature, Thomsen and Houe, (2006) identified that between
3 and 25% of on-farm deaths in dairy cows had been associated with udder or teat
disorders) it is likely that the debilitating effects of the chronic mastitis and the poor body
condition of the cow were responsible for the in-transit death. Grandin, (2001) considers
severe mastitis to be a factor in causing cows to become non-ambulatory during transport.
In addition, the effect of the journey on a cow in poor body condition may have caused
exhaustion and increased risk of recumbency. Long distance travel can be associated with
mortality in dairy cows (Vecerek et al., 2006). The effect of the long journey was not fatal
to three other cows in the same compartment. They were recumbent and breathing heavily
on arrival at the slaughter plant and recovered after a period of rest on the vehicle.
Care and management of the cow during transport
Assessment of the cow during the transportation process
When the transporter examined the cow during the journey he was able to examine the
posture, behaviour and general condition of the cow. Therefore when he assessed the
responsiveness of the cow he should have identified a problem that required action. The
information given on the posture and behaviour of the cow is sufficient to indicate that the
driver should have known that the cow was unwell and was unfit for transport. The driver
stated that he considered a “problem cow” to be a cow lying down when it should have
been standing. The transporter checked the load on four occasions. On the first two
occasions the cow was down in the rear compartment. The transporter got the cow
standing on both occasions and continued the journey. On the third occasion the cow was
also down. He was unable to get the cow to stand so he made the cow comfortable and
again continued the journey. On the fourth occasion that he checked the load the cow was
dead. The transporter stated that after the cow died he realized that “there must have been
something wrong with the animal, but did not detect it beforehand”.
The transporter stated that he thought that the cow was lying down because it was lazy.
He also stated that he was not particularly familiar with the transportation of Holsteins. If
the person in charge of an animal is inexperienced and uneducated, the poor state of an
animals' health and welfare may not be recognised. They may attribute behaviour change
due to depression or exhaustion anthropomorphically and inappropriately as laziness. As
a result of this incorrect judgement, the seriousness of the situation may not be apparent
and the condition of the animal can deteriorate (Swann, 2006). Section 6.2.7 of the Codes
of Practice in place at the time of the incident (National Farm Animal Care Council, 1990)
states that ignorance is not an excuse for inhumane handling of livestock and employers
are responsible for training employees in humane handling, use of equipment and care of
livestock.
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Cattle prefer to stand on a moving vehicle (Tarrant, 1990); however they do lie down,
particularly during long journeys. Tarrant et al. (1992) observed that steers began to lie
down after 16h of transport. There is no evidence available to calculate how far into the
journey the first two checks on the animals were carried out, however it is estimated that
the third check was around 7h into the journey. A cow lying down at this stage of the
journey is an unusual occurrence. The fact that this cow was down on all occasions when
examined is significant. “Falls are the major hazard in cattle transport because of the risk
of animals being trampled” (Tarrant et al., 1992). This animal will have been subjected to
injuries when recumbent (Tarrant et al., 1992). Losses of balance in cattle during transport
that can result in falls can be attributed to driving events such as braking and cornering
(Tarrant et al., 1992, Kenny and Tarrant, 1987). Cattle that go down can become trapped
on the floor due to the remaining cattle “closing over” to occupy the available standing
space and in high stocking densities this can cause a ‘domino effect’ whereby a fallen
animal will cause others to fall (Tarrant, 1990).
Options available for dealing with an ill cow during transportation
The options for dealing with non-ambulatory animals on arrival at a slaughter plant
include 1) euthanasia on the truck, 2) stunning and bleeding on the truck, or 3) stunning
the animal on the truck and unloading the unconscious live animal to the bleeding area
(Canadian Food Inspection Agency, 2009). For the third option the stunning method must
be irreversible and the recommended time interval between stunning and bleeding is less
than one minute. These options would have been available had the transporter brought the
animal to a place where it could receive proper care and attention as stipulated in the
Health of Animals Regulations. Alternatively the cow could have been unloaded and
segregated for care or treatment. However, this would require the driver to identify a
suitable place where the animal could have been dealt with appropriately. The difficulty
for the transporter in making a decision to have one sick animal unloaded will be the
practical difficulties of unloading only the affected animal and the financial implications
relating to the delay in reaching the final destination, unloading and reloading of the
vehicle, and further stress and consequential welfare issues to the remaining animals. The
advice of the employer to finish the journey when notified of the death of the cow indicates
that the driver may have been influenced by the policy of their employer. The likely
journey undertaken by the driver may not have provided him with many options for
finding a suitable place where the cow could have received proper care and attention.
Although the tribunal did not consider it necessary to go on to consider this aspect, it does
merit comment as there do not appear to have been any major population centres on the
journey before the place where the cow was observed to be dead. In remote locations, a
journey plan that identifies suitable locations for unloading the animals so that they can
be provided with appropriate care should the need arise might be required. Alternatively
as for transport at sea (section 154 of the Health of Animals Regulations (Department of
Justice Canada, 1990), where unloading is not a normally an option, an appropriate means
of euthanasia should be carried on the vehicle.
The tribunal considered that there was not sufficient evidence to conclude that the cow
was unfit for transportation and that the driver could not have known that the cow was
injured, became ill or otherwise unfit for transport until he discovered that the cow was
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dead. The preceding discussion of the welfare issues presented arguments that are not
consistent with this decision.
Recommendations
• When considering the fitness of an animal for transportation, the tribunal needs to
give more emphasis to changes in behaviour that are indicative of ill-health.
• The CFIA needs to provide more evidence to support the notice of violation.
Scientific literature is available that in this case would have indicated that this
animal was unfit during the transportation process, and had this evidence been
presented the notice of violation may have been upheld.
• The provision of training to livestock haulers is necessary to ensure that drivers
are knowledgeable in the handling, and behavioural and health signs of the species
that they are transporting that indicate potential welfare problems.
• The need for communication between the farmer and the transporter is highlighted.
The transporter should have been made aware of the condition of the cow.
• The planning of long distance journeys should incorporate contingency plans for
situations where an animal becomes ill during transportation that will allow the
animal to be dealt with in accordance with the rules and regulations in place.
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Appendix Five:

High mortality rates in four loads of broilers that were exposed

to high temperature and high humidity during loading, transport and while awaiting
slaughter: common law defence of the violation

Examination of the animal welfare issues in 4 related Tribunal cases heard under the
Agriculture and Agri Food Administrative Monetary Penalties Act
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High mortality rates in four loads of broilers that were exposed to high temperature
and high humidity during loading, transport and while awaiting slaughter: common
law defence of the violation
Examination of the animal welfare issues in 4 related Tribunal cases heard under the
Agriculture and Agri Food Administrative Monetary Penalties Act
Canadian Agricultural Review Tribunal (2007)
Canadian Food Inspection Agency (Respondent)
Maple Lodge Farms (Applicant)
RTA# 60291, 60295, 60296, 60297
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223783397&lang=eng
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223790401&lang=eng
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223791402&lang=eng
http://cart-crac.gc.ca/CART-CRAC/display-afficher.do?id=1274223793403&lang=eng
Summary of the case
The legal issue:
The issue was whether the applicant, a poultry slaughter plant, committed a violation
contrary to provision 143(1)(d) of the Health of Animals Regulations (Department of
Justice Canada, 1990): Designated under the Agriculture and Agri-Food Administrative
Monetary Penalties Regulations (Department of Justice Canada, 2000) as a "serious"
violation.
143(1) “No person shall transport or cause to be transported any animal in a
railway car, motor vehicle, aircraft, vessel, crate or container if injury or undue
suffering is likely to be cause to the animal by reason of
(d)
Undue exposure to the weather”
Date of violation: May 2006
Date of hearing: November 2007
Outcome: The applicant did not commit the violation.
Reasoning: The applicant met the requirements of the common law defence of necessity.
The welfare issue:
Four loads of male broiler chickens were loaded and transported in conditions of high
temperature and humidity that resulted in high mortality rates. Death as a result of heat
distress was probably associated with suffering. Several potential factors may have
influenced the mortality rate, including the environmental temperature and humidity, the
stocking density in the transport crates, and the long wait outside of the slaughter plant
before unloading.

- 372 -

Description of the case
Flowchart depicting the key points in the case
The following four vehicles were loaded with 12 birds per crate in each vehicle

†The

term heat prostration is used within the case summary to describe the findings of the
post mortem examinations. It would have been more appropriate to have attributed death
to hyperthermia.
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Table 1:
Time since
problem
recognised
(h)
-30min
-20min
-15min
to
+1h 45min

Time course of events
Vehicle load identification
Time
day

of

10:15am
10.25am
10:30am12:25pm

0

10:45 am

+15min to
+1h 45min
+1h50min
+1h55min
+2h
+2h 15min to
5h
+2h 16min
to 4h 19min

11:00am 12:25pm
12.30pm
12.35pm
12.45pm
1.00pm 3.45 pm
1:01pm 3:20pm

3h 03min

1:48pm

3h 15min

2.00pm

4h 45min
5h 15min
5h 45min to
7h

3.25pm
4.00pm
4.30pm 5.50pm

5h 50min

4.50pm

6h 50min

5.40pm

7h to
7h 50min
7h 50min to
9h 05min
9h 05min to
10h 15min

5.50pm 6.40pm
6.40pm 7.50pm
7:50pm 9:00pm

T19-1

T13-1

T15-1

T-18

Arrived at farm

Arrived at farm

Arrived at farm
Arrived at farm
Loading started
Chickens
dying
loading

were
during
Loading started

Left farm
Left farm
Loading started
Loading started
Arrived
at
slaughter plant
Arrived
at
slaughter plant
Left farm
Left farm
Unloaded
Arrived
at
slaughter plant
Arrived
at
slaughter plant
Unloaded
Unloaded
Unloaded

Relationship between temperature and humidity
Humidity. Relative humidity provides an estimate of relative air moisture content. It
represents the percentage of air saturation with water at a given temperature. The ability
of air to hold or contain water increases with temperature. As the relative humidity rises
the ease with which a bird can evaporate water for cooling declines and body temperature
will consequently increase
Humidex. The humidex is a computed value (Index) that describes how hot or humid
weather feels to the average human (Environment Canada, 2010b). It combines the
temperature and humidity into one number to reflect the perceived temperature. A
humidex of 40 with, for example, a temperature of 30oC means that the sensation of heat
when it is 30oC and the air is humid is more or less the same as when it is 40oC and the
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air is dry. It is an indication of the physiological reactions of humans and is not an absolute
measure. The humidex is particularly significant for humans when its value is greater than
30. As the Humidex is a measure of how a human perceives temperature it may not have
been an appropriate index to use in the assessment of the effects of the environmental
conditions on poultry. A more appropriate measure to use would have been apparent
equivalent temperature (AET). AET is recognised and used throughout the poultry
industry, and would be considered a more appropriate index for assessing the effects of
temperature and humidity on poultry in transit.
Figure 1: Humidex from temperature and relative humidity readings (Canadian Centre for
Occupational Health and Safety, 2008)

Apparent equivalent temperature
Apparent Equivalent Temperature (AET) is a combination of the dry-bulb temperature
and vapour density into an index which can be calibrated by physiological indicators to
give a measure of stress (Quinn et al., 1998). “AET reflects the stress suffered by the birds
due to temperatures and humidity in conditions of minimal air flow” (Dalley et al., 1996).
This index can be used to assess the adequacy of conditions for poultry (Mitchell and
Kettlewell, 1998a). Values of AET of <45oC can be regarded as presenting no risk to the
welfare or survival of birds under normal transport conditions. Between 45 and 65oC the
physiological stress is moderate and associated with disturbances in blood chemistry,
metabolism and tissue function. AET of >65oC is severe, with tissue damage and increased
mortality. Temperature and humidity combinations resulting in severe physiological stress
should be avoided at all times. Using information from the Canadian Centre for
Occupational Health and Safety, (2008) (Figure 1) it can be shown that if the humidex
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was considered to be at or above 36 and the temperature at the beginning of loading was
28oC then the relative humidity at that time will have been at or above 65%. Using
Mitchell and Kettlewell, (1998a) it can be estimated that with a temperature of 28oC and
a relative humidity of 65% this would equate to an AET of greater than 64oC. This is the
upper limit for the thermal load in the core of a commercial poultry transporter. However
as this was a measure of the ambient environmental conditions and not the conditions
within the vehicle, this depicts a serious problem for transportation in such conditions.
Using the thermal comfort zone graph produced by Mitchell and Kettlewell, (1998a) for
broiler transport, at an air temperature of 28oC and 65% relative humidity the birds would
have been within the ‘danger’ zone where they were at risk of dying. When the air
temperature reached 36oC the effect of even low humidity of between 5 and 30% would
have placed the birds within the ‘alert’ zone and a humidity of over 30% would have been
potentially fatal.
The Welfare issue
This is a complex case involving four loads of broilers that suffered high mortality rates
in each load. The violation was administered to the slaughter plant for causing the undue
exposure of these birds to the weather.
Mortality
In the province where the violation took place and in Canada as a whole, the percentages
of chickens reported in official statistics as DOA at federally inspected slaughter plants in
2006 were 0.15% and 0.05% respectively (Agriculture and Agri-Food Canada, 2009c).
Therefore the percentage mortality recorded in this case (ranging from 23 to 65% of the
load) was considerably higher than this average annual figure. Mortality rates can be a
useful indicator that lack of care may have caused poor welfare. If death is quick and
without suffering it is not a welfare issue, but, when it is prolonged and associated with
negative feelings, such as pain and fear, it is a welfare concern (Broom, 1988). In this
situation, death from hyperthermia is likely to have been preceded by a period of
respiratory distress and open-mouthed panting, together with metabolic changes (Mitchell
and Kettlewell, 1998a) that could have influenced subjective feelings in the birds. There
was no evidence presented to suggest that the birds had died from traumatic injury.
However, if injury is taken to mean physical harm or damage (The Canadian Oxford
Dictionary, 2004) the death of the birds could be viewed as physical harm.
Effect of high temperature and high humidity on chickens loaded in crates for
transportation
Heat stress is a major contributor to death and overall transit stress of broiler chickens
transported to slaughter. Bayliss and Hinton, (1990) attributed up to 40% of dead on
arrival (DOA) birds to heat stress. Warriss et al. (2005) found mortality increased when
the ambient temperature was above 17oC. Heat loss from birds within the zone of thermal
comfort occurs mainly by sensible heat loss (i.e. conduction, convection and radiation).
They increase heat exchange by vasodilatation and by behavioural responses such as wing
stretching to increase heat loss (Nicol and Scott, 1990), however when crated for
transportation, behavioural responses are limited. When ambient temperature is near that
of body temperature, sensible heat loss declines. When ambient temperature and body
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temperature are equal, heat cannot be lost as sensible heat. In such situations the cooling
effect of evaporating water from the integument or from the respiratory tract is used as a
method of dissipating heat (Freeman, 1984). High ambient humidity may “exacerbate the
effects of high temperatures in that it would reduce the effectiveness of panting by the
birds to produce evaporative cooling from the respiratory tract” (Warriss et al., 2005). The
internal vehicle microenvironments are also affected by the heat and water vapour
generated by the birds in the crates (Hoxey et al., 1996). Mitchell and Kettlewell, (2004)
estimate that the relative humidity within a crate would normally be at least 70%, because
of water loss from the birds. To counteract high humidity it is essential that a good airflow
is maintained to replenish air around all birds with cooler, drier air (Nicol and Scott, 1990).
The environment within a vehicle can result in birds in the thermal core being exposed to
excessive thermal loads in response to high temperatures and high humidity, and restricted
behavioural thermoregulation (Mitchell et al., 1990).
Findings of fact made by the Tribunal
When deliberating the evidence presented in this case the Tribunal made several ‘findings
of fact’ that can be examined for both accuracy and relevance to welfare.
1. The applicant could not have foreseen that the temperature would spike to 36oC with
a humidex of 40oC on the day of transport. Prior to the time that problems were
observed, the conditions in the barns were normal and the catching and loading were
proceeding in a normal manner without incident.
Analysis:
The temperatures at the time that loading started for all four loads were at
or above 28oC, with the humidex at or above 36. The temperature and humidex increased
during the period of loading. Temperatures between 31oC and 36oC were recorded at the
farm during the loading periods. Temperature and humidex recordings in the Hamilton
area for the day of transportation and the three preceding days are shown in Table 2. The
highest temperature for the area on the day of transportation was 32.9oC with a humidex
of 40 (Environment Canada, 2010a).
During the time that the vehicles were travelling, the temperature and humidex remained
in excess of 30oC and 40 respectively. Long range forecasts are available and it is possible
that they would have indicated that this spike in temperature was imminent in the area.
DEFRA, (2005) in its advice on heat stress in poultry in the UK states that long range
forecasts are becoming far more reliable with 5 day forecasts obtainable via the internet.
Producers need to be aware of local variations in climate that impact on the probability of
heat stress.
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Table 2: Temperature and Humidex records for the Hamilton area
Temperature

Humidex

Day of transport

28oC +

36 +

One day before transport

26.6oC

33

Two days before transport

24.8oC

29

Three days before transport

17.6oC

Not given

One issue not explored satisfactorily by CFIA or the Tribunal was whether the weather
conditions were a realistic possibility for May in that particular location. The climatic
values for the month of May dating from 1971 to 2000 give an average daily temperature
of 12.9oC with an extreme maximum of 32.8oC and an extreme maximum humidex of 39
(Environment Canada, 2010a). Even if the conditions on May 29th 2006 were extreme,
similar conditions had been recorded in May for that location previously. Although the
probability of these conditions was not high, the management procedures should have
taken this possibility into account and procedures should have been developed to deal with
this type of extreme weather.
The Tribunal perceived that the problem surfaced at 10.45am and that prior to that time
the conditions in the barns were normal and that catching and loading were proceeding in
a normal manner without incident. Even if the conditions were normal, it is likely that the
birds were exposed to several factors that increased the risk of mortality during high
temperatures and high humidity. For example, existing pathology or injuries acquired
during catching can affect mortality during transport (Hunter et al., 1999). Extra activity
of the birds during the catching process will have increased heat production in the birds
(Teeter and Belay, 1996) further aggravating the effects of the temperature and humidity.
It is also possible that the body temperature of the birds was increased as a result of the
stress of catching (Craig and Adams, 1984, Jones, 1987). In addition, access to drinking
water would most likely have been removed before catching and this could have affected
the ability of the birds to lose heat. UK guidelines suggest that catching and loading should
be timed for the coolest part of the day. DEFRA, (2005) recommends the use of dark strip
curtains that can be hung over barn doors to block out light during catching in daylight
hours. This allows birds to remain quiet and also facilitates better ventilation. The fact that
the loading took up to 2h 45min for one barn will have caused the birds added stress.
2. The applicant was in compliance with provisions of the Canadian Agri-Food Research
Council’s Recommended Code of Practice for the Care and Handling of Farm
Animals, Transportation, and its code entitled Chickens, Turkeys and Breeders from
Hatchery to Processing Plant.
Analysis:
It can be argued that the applicant was not in compliance with these codes
of practice. The following sections from the recommended code of practice for the care
and handling of farm animals. transportation (Canadian Agri-Food Research Council,
2001) are relevant: 3.1.21, 4.1.2, 4.1.16, 4.5.4, 5.1.2, 5.2.1, 5.2.2, 5.2.3, 5.2.4, 5.4.1(a) (b)
(c) (d) (e) (g) (h), 8.7.19 and 8.7.23. These sections deal mainly with procedures that the
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company could have followed to reduce the risk of the birds suffering from heat distress.
For example, Section 4.5.4 states “In hot humid weather animals require more ventilation
during transport to prevent dangerous levels of heat build-up. This situation is most easily
adjusted for by decreasing loading density.” Dangerous levels of heat had built up before
the transport of these birds and this was not taken into account by the Tribunal.
The code of practice for the care and handling of farm animals. chickens, turkeys and
breeders from hatchery to processing plant (Canadian Agri-Food Research Council, 2003)
also contains sections that are relevant. Section 3.2.2 refers to the provision of a ventilation
system to prevent overheating. Section 5.1.1 states that “owners and operators of poultry
operations have a responsibility to provide facilities and equipment to make bird handling,
loading and unloading possible without causing unnecessary injury or suffering to the
birds.” Section 5.2.12 states that “weather conditions should be considered when
determining loading densities.” Section 5.3.3 states that “Birds in transit should not be
required to sit in a parked vehicle for more than 2 hours when facilities are unavailable
for protection from the weather...” Section 5.3.4 states that the air temperature in a load
of live poultry should be maintained between 5oC and 30oC.
In the UK, a government issued document (DEFRA, 2005) provides guidelines for coping
with heat stress that contain comprehensive information on dealing with the problem of
heat stress in poultry. Its content is much more informative than that provided within the
Canadian codes of practice for poultry. Its content includes the following advice: Written
plans should be made in advance to deal with hot weather emergencies. These plans should
include daily receipt of meteorological forecasts of predicted temperatures for the coming
days so that appropriate action can be taken. Catching and loading should be planned for
the coolest part of the day. Ventilation must be provided for uncaught birds until the time
they are loaded and, if necessary, additional mobile fans must be provided during the
catching operation. Where appropriate in large buildings, shed doors should be closed
while crates are loaded onto the vehicle. Water should be given regularly to the uncaught
birds by periodically lowering the drinkers, ensuring that sufficient light is available for
the purpose. The ventilation in lairage facilities should be superior to that of the vehicle
in motion, and knowledge of this should influence the stocking density used on the
vehicle. This information provides options that realistically should have been
implemented by the applicant in dealing with the situation and highlights deficiencies in
the level of advice and care that were provided to the Canadian broiler industry in 2006.
3. The applicant was in compliance with the applicable provisions of its Humane Poultry
Handling Program.
Analysis: This document is not publically available. However, standard operational
procedures are described in manuals provided by each of the companies that supply birds
for broiler production. If the standard industry guidance had been followed it is likely that
fewer birds would have died. For example the Aviagen manual (Aviagen, 2009) states that
“Mortality during the catching and transport process should not be more than 0.1%.”
“While not intended to provide definitive information on every aspect of management,
this manual does draw attention to important issues that if overlooked or inadequately
addressed may depress flock performance. The objective of this manual is to provide
management techniques that help growers achieve good overall bird performance from
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day one through to processing while promoting bird health and welfare.” The manual
provides the following relevant guidance.
• Remove feed from the birds 8–10 hours before the expected slaughter time (This
period should include catching, transport and holding time).
• Provide unlimited access to water for as long as possible and remove water only
when absolutely necessary.
• The opening of doors and removal of birds will affect the ventilation of
thermostatically controlled environments. Carefully monitor and adjust the
ventilation system throughout the catching procedure to reduce stress on the
broilers and to prevent heat build-up within the house.
• In hot weather, consider using fans while loading the birds to keep the air
circulating through the crates or modules on the truck.
• Heat stress will develop rapidly when the transport vehicle is stationary,
particularly in hot weather or if on-board ventilation is not available. Vehicles
should leave the farm as soon as loading is completed and driver breaks should be
short.
• Unloading at the holding area of the slaughter house must be completed without
delay. Supplementary ventilation will be required if delay is unavoidable.
4. Following loading, the number of dead birds, crippled birds and runts found remaining
in the barns was not abnormally high. Evidence given by the broiler farmer stated that
a deduction in the number of birds loaded plus those that had died prior to the day of
transportation from the number estimated to have been placed gave a total number of
birds remaining in the barn that was higher than the estimate. There was no evidence
as to the breakdown of those left which were dead, were crippled or were runts.
Analysis:
The inference from this statement is that if the majority of deaths had
occurred during loading, a large number of dead birds would have been left in the barns.
The broiler farmer estimated that a greater than normal number of birds had been left in
the barns, but there was no evidence as to the breakdown of those left which were dead,
were crippled or were runts. As a large number of birds were identified by the catching
team as dying during loading, it is possible that the catching teams collected live birds but
they died during the handling process and were either dead or dying when they were
placed in the crates.
5. The majority of deaths occurred at the time of loading, although some cockerels would
have expired during the journey or while waiting for slaughter. “Death resulted from
the cumulative effects of the stresses occasioned by being taken off feed and water,
being condensed in the already crowded barns for catching, being caught and carried
upside down, being confined in crates, and the spike in heat and humidity”.
Analysis:
It can be difficult to establish causes of mortality during transport under
commercial conditions (Hunter et al., 1999). Birds are transported and held in lairage in
containers; therefore dead birds are only identified when they are removed from the crates
at the point of shackling. Recorded DOA’s reflect deaths that have occurred in both
transport and lairage (Warriss et al., 2005). Post mortem examinations gave no indication
as to the likely time of death of the birds, but merely stated that death was due to ‘heat
prostration’. Mortality levels can be affected by factors such as season, geographical
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location, journey length, size of birds, stocking density, health status, vehicle design,
(Mitchell and Kettlewell, 2009) and lairage duration and conditions (Nijdam et al., 2004).
Heat builds up quickly in a stationary vehicle, therefore if the ambient temperature was at
or above 28oC at the time of loading then it can be expected that the birds will have
suffered as a result of being held stationary on the vehicle. Although each of the handling
stages described by the chairman of the Tribunal can cause stress (Kannan, 1997) and this
may have caused death in some of the birds due to heart failure (Gregory and Austin,
1992), the primary cause of death would have been hyperthermia.
Swain and Farrell, (1975) describe death due to hyperthermia as resulting from
respiratory, circulatory or electrolyte imbalances. In this situation, death from
hyperthermia is likely to have been preceded by a period of respiratory distress and openmouthed panting, together with metabolic changes that could have influenced subjective
feelings in the birds. Increased respiration rate increases metabolic heat which further
increases heat dissipation requirements and alters the acid-base balance (Teeter and Belay,
1996). Death may result from a combination of uncontrolled hyperthermia and acid base
imbalance (Mitchell and Kettlewell, 1998b).
The Tribunal would not have been able to definitively state that that the majority of deaths
occurred at the time of loading. Therefore this cannot be a ‘finding of fact’. The Tribunal
correctly recognised the risk factors for stress and mortality during the transportation
process. However, the likely factors that led to the significant numbers of birds DOA were
the temperature and humidity on the day in question and the stationary periods on the
vehicles during loading and while awaiting unloading.
6. The applicant’s responsibility commenced when the first bird was loaded on the first
truck
Analysis:
This statement of fact is correct. The catching crew would have been
employed by the applicant.
7. The first dead birds were discovered on the top layer of the load on truck T-19-1. This
was the first indication of suffering. At the time the temperature was close to 30oC.
Analysis:
T-19-1 was the first vehicle to be loaded and began loading approximately
15 minutes before the first dead birds were discovered. Loading began at 10.15am at
which time the temperature was already at a level to cause concern for the transportation
of poultry. It is not stated whether there was any overhead protection on the vehicle. If not
the birds would have been under direct sunlight at 30oC, however the presence of overhead
protection may also have hindered the condition of the birds as it would have allowed
heat to build up within the vehicle. Regardless of when the problem was first noticed it
should have been obvious before loading began that conditions were not appropriate for
the transportation of poultry.
8. The Tribunal found that from the time of loading until the time of unloading for
slaughter, neither the catchers, the drivers, or the personnel at the applicants
processing plant had any knowledge, or could see by a visual inspection of the truck,
that the loads contained such an excessive number of birds dead on arrival.
Analysis: This implies that the personnel involved would have needed visual proof that
there was a problem in the form of dead birds, and that there is no need to use their
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knowledge and experience in order to summarize from the environmental conditions that
there would be a major detriment to the welfare of the birds transported in such conditions.
The catching team were aware of the temperature before they started the loading procedure
and should have made a decision to delay loading of the birds until the weather conditions
were more suitable. The time course of events (shown in Table 1 above) indicates that the
company was aware at 10.45 am that significant numbers of birds were dying during the
loading of the first vehicle. As this is an unusual event the company should have
recognised that there was a major problem and should have taken action to prevent further
deaths during loading. The case summary states that the live haul quality control manager
recognised at 10.45 am that the ‘entire flock was at peril’, but the Tribunal also states that
the company could not have recognised that there was a significant problem until the birds
were unloaded at the slaughter plant. The Tribunal did not give sufficient importance to
alternative actions available to the company other than continuing to load the birds. It is
not stated explicitly whether each load of birds was collected from separate barns. The
number of broilers kept per barn can vary from about 5,000 to 50,000. However, the case
summary refers to more than one barn. The variable number and the number of birds per
load suggest that each load was collected from different barns. The company started
loading the second consignment of birds 15min after the problem had been recognised.
However, loading did not start in the third and fourth consignments until 2h15min later.
It could be argued that there was sufficient time to have taken the decision to not load the
third and fourth consignments. These birds could have been left in their accommodation.
It is unlikely that the doors to this accommodation would have been opened 2h before the
start of loading and therefore the mechanical ventilation of these houses would still be
working normally and the birds should still have had access to drinking water.
The persons involved could have relied on their experience in the industry as well as on
their own perception of the weather, along with knowledge of how the conditions would
affect the birds to know that the welfare of the birds would have been severely
compromised and there would subsequently be a high mortality rate. The statement by the
Tribunal removes all culpability from those responsible for the welfare of birds in
transportation unless there is physical evidence of a problem. The Tribunal should instead
emphasize adherence to the codes of practice, the use of knowledge and experience from
the industry and the scientific community, and training of those responsible for catching
and transporting birds, along with the use of common sense when dealing with issues such
as in this case.
Options available to the applicant
The counsel for the applicant argued that once the emergency was discovered during the
loading process there was no option but to continue loading and to transport the birds to
the processing facility as quickly as possible. This was the only way that the applicant felt
it could avoid an inevitable disaster. The veterinarian for the CFIA proposed other courses
of action that the applicant might have considered. These were replied to by a veterinarian
for the applicant and by the live haul manager. The various other options proposed by the
CFIA are considered in the following analysis.
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1:
The trucks and catchers should have arrived at the farm earlier in the day
Response by the applicant: The pickup schedule is arranged in advance to coincide with
the birds reaching the required weight. “Once established, it is very difficult to change as
the trucks are in fairly constant use, and the kill lines at the plant have to be modified to
suit two different methods of kill for different kinds of birds. In addition catchers work
shifts...”.
Analysis: As the birds have a rapid growth rate there is a limited window of opportunity
to collect the birds within a target weight range. However, the response by the applicant
is an economic argument rather than a practical argument. The date of collection of the
birds could have been varied by a few days without the birds gaining excessive weight. It
should be standard practice for the loading of poultry to occur during dark hours or in
early morning. At this time it is coolest, the birds are less disrupted in the lower light
conditions and there is reduced risk of heat stress and mortality during hot weather
conditions (Whiting et al., 2007).
2:
There should have been more vehicles
Response by the applicant: No more vehicles were available. If there had been more
vehicles they would have had to wait until the other vehicles had been loaded. “This would
have meant loading the later vehicles in the critical heat build up period of the day, being
between 4.00pm and 6.00pm.”
Analysis: It is accepted that loading later in the day may have resulted in greater mortality
(DEFRA, 2005). However, the critical point is that more vehicles would have allowed for
a lower stocking density to be used in the crates which may have alleviated some of the
effects of the weather. If loading of at least the third and fourth batches had been cancelled
and one or more of the second, third and fourth vehicles that arrived on the farm that day
had been used to transport some of the birds that had been prepared for loading onto the
first vehicle, there is no reason to assume that loading would have continued into the
hottest period of the day.
3:

The trucks should have been only partially loaded, leaving the remaining
birds to be picked up at a different time.
Response by the applicant: “When catching commences, the birds will already have
been compromised by stress due to being taken off water and feed, and being corralled
into two-thirds of an already cramped barn. It was the applicant’s judgment that this stress,
coupled with the heat build-up, would have resulted in all birds remaining in the barn
dying.” The applicant stated that because they had received a notice of violation for this
incident, when a similar situation occurred in July 2006 (i.e. about 2 months after this
incident) they stopped after loading 10,000 birds, and left 25,000 birds in the barns. All
25,000 birds that remained died. The Tribunal also accepted the argument that partial
loads are not recommended due to a biohazard risk. “Catchers could infect a remaining
bird with a germ, which could then be spread throughout the remaining flock”.
Analysis: A crucial piece of information that is not provided in the case summary (or in
the subsequent incident in July 2006) is the timing and nature of the preparations made in
each of the barns before loading. If broilers chickens are deprived of food and water for
24h at 23oC they show signs of stress and dehydration (Knowles et al., 1995). However,
as food is normally only withdrawn 8-12 h before and water should be available until 1 h
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before collection (Bayliss and Hinton, 1990), dehydration of the birds should not have
been a problem. Heat exposure of normally hydrated birds that lasts for 2-3h should not
cause dehydration, but heat exposure of dehydrated birds will exacerbate any pre-existing
dehydration (Arad et al., 1985). Dehydration will reduce the ability of birds to cope with
heat stress (Knowles et al., 1995). An option to counteract this would have been for the
drinkers within the barn to have been lowered between loads to allow the birds access to
water. Experimental studies suggest that fasting of the birds for up to 10h should not have
caused a significant increase in stress (as measured by plasma corticosterone
concentration) compared with birds with ad-libitum access to feed. Even if this period of
fasting is followed by handling and transportation lasting about 3h, the stress is not any
greater than in birds given ad-libitum access to feed before handling and transport.
Although birds fasted before handling and transport show evidence of mobilisation of fat
reserves (as measured by plasma free fatty acid concentrations) there is no significant
effect of fasting on plasma glucose concentration or plasma creatine kinase activity
(Delezie et al., 2007).
Although it is accepted that the movement of the birds prior to loading into a reduced area
may have increased their metabolic heat production and that the increased stocking density
would have made it more difficult for the birds to lose heat, this confinement should not
have taken place until shortly before loading. In addition, it should not have been difficult
to have removed any temporary barriers and allowed the birds free access to the entire
barn.
The details on the design of the operation of the environmental control within the broiler
barns are not provided and the timing of the preparation of the birds before loading is not
known. The brief statement regarding the subsequent incident two months later that when
loading was stopped and birds were kept in the barn, all of the birds left behind died,
suggests that the optimal procedures may not have been in place to deal with the
consequences of leaving some of the birds in the barn. If the advice contained within
industry standard manuals on environmental control within broiler barns was followed the
mortality rate would probably have been reduced. For example, it is not stated whether
there was any tunnel ventilation with evaporative cooling that could have reduced the
effects of the hot weather. The Ross manual titled ‘Environmental Management in the
Broiler House, 2010’ (Ross, 2010) states that “Where temperatures consistently rise into
or above the 24-30°C range, tunnel ventilation is usually recommended. Tunnel
ventilation provides high–volume, rapid house air exchange and a high velocity “windchill” airflow which gives a somewhat lower effective temperature experienced by the
birds. “As temperatures rise into the 35°C range, the wind-chill effect begins to disappear
and evaporative cooling must be added to provide actual air temperature reduction.” As
stated in this manual “Having a tightly sealed house is critical for successful control of inhouse conditions in negative-pressure ventilation.” The implication of this is that if the
broiler doors are open, the normal ventilation system cannot work effectively and the
temperature inside the barns after the doors were opened for loading would rise.
Considering that loading of the birds proceeded despite the climatic conditions, the
following recommendations from DEFRA, (2005) should have been implemented:
Ventilation should have been provided for uncaught birds until the time they were loaded
and, if necessary additional mobile fans should have been provided during the catching
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operation. Water should have been given regularly to the uncaught birds by periodically
lowering the drinkers.
It does not appear that the complete abandonment of the transportation of the broilers was
considered at any point during the process. This should have been considered prior to the
initial loading. There is also no indication as to whether the feasibility of on-site
euthanasia for the birds was considered. In this case the practicality of humanely
euthanizing over 35,000 birds would need to be considered. Although leaving birds in the
barns may have to some extent compromised their welfare this should have been
considered as a valid option. Dead birds were found in the top crates of the first of the four
vehicles that was loaded just 15 minutes after loading began. This indicated that there was
a problem. Loading of the fourth truck did not finish until 3.45pm. Considering that
loading had just begun and it was noted that there was a serious problem at this early stage,
if the welfare of the birds was the main concern halting the loading would have been a
better option.
If loading had been halted, the risk of the spread of infection to any remaining birds,
although possible, would have been much less detrimental to the birds than the risk of
death from hyperthermia. An all-in all-out policy is used as a method of disease control in
the poultry industry, with houses and equipment disinfected before a new flock is installed
(Appleby et al., 1992). However, standard bio-security protocols should have ensured that
the vehicles, equipment and clothing worn by the catchers were clean (Ross, 2009). In the
circumstances of this case, the risk of spread of infection would not have been an issue as
all the birds could have been removed once the environmental conditions had stabilised
and before any disease had developed. The analysis of this option as refuted by the defence
show that there were other courses of action available that should have been considered
as alternatives. Loading should never have taken place considering the climatic
conditions, however the most practical course of action was to have halted loading
immediately on identification of the problem with the birds.
4:
Pack fewer birds per crate
Reply: More crates were not available on site. This would have delayed loading and put
more birds at risk. It is doubtful whether fewer birds per cage would have made a
difference.
Analysis: In summer conditions packing fewer birds per crate is a recommendation made
in the codes of practice (Canadian Agri-Food Research Council, 2003) and a procedure
that in general is followed by the industry. A lower stocking density would have alleviated
the effects of the heat on the birds to some extent, however without adequate mechanical
ventilation at the time of loading, during the journey, and while waiting for unloading the
effect of the heat will still have had a major effect on the birds. Warriss et al., (1992)
achieved a reduction in DOAs from 0.22 to 0.16% at a UK plant by reducing stocking
density from 17.3 to 15.8 birds per crate, despite high ambient temperature.
Section 5.3.6 of the codes of practice (Canadian Agri-Food Research Council, 2003) state
that “during hot weather the number of birds per crate or bin may have to be reduced in
order to keep load temperature within the acceptable range.
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5:
Reschedule the loads
Reply: The transportation schedules and slaughter schedules are worked out in advance
and it was not possible to reschedule at such a late date.
Analysis: This reply is an economic argument rather than one of practicality. DEFRA,
(2005) advice states that at times of high ambient temperature or when humidity poses a
threat to birds it is important that plans are made in advance to reduce the risk.
Transportation companies and processors should have contingency plans in place to deal
with such situations. Processing plants normally have a continual supply of birds by
keeping a reserve of birds waiting at the processing plant so that if a transport problem
arises there is no hold up in the work of the slaughter house (Bayliss and Hinton, 1990).
The Tribunal accepted this economical reasoning as to why the loading of these birds went
ahead. If the aim of regulations is to ensure the welfare of animals during the
transportation process then these economic arguments should not be considered as a valid
defence for the loss of over 15,000 birds during one transportation event.
6:
Use more catchers
Reply: Only room for two persons on the truck while loading. More catchers would be a
hindrance rather than a help.
Analysis: More catchers to assist with loading would have made the process quicker and
this would have reduced the risk of mortality. The comment that there was only room for
two people on the truck is again an economic argument. There is no reason why additional
catchers could not have been transported to the site in a separate vehicle.
7:

Use portable fans and a portable sprinkler system on the trucks while they
were being loaded.
Reply: None were available and there is no evidence that these would have assisted to
any great extent. There was also a safety issue to be considered in the use of this
equipment.
Analysis: Partial surface wetting is considered a useful method of reducing heat stress
when relative humidity is low. This is because water evaporates by absorbing heat directly
from the body of the bird and from the surrounding air. Cooling animals by sprinkling
water over their surface has been used extensively by the swine and cattle industries
(Ikeguchi and Xin, 2001). Roof sprinklers, fogging equipment, and mist sprayers are used
as means of cooling poultry (Wilson and Hillerman, 1952). The use of fogging as an
evaporative cooling system in broiler housing was found to increase body weight and feed
conversion, and lower mortality and condemnation rates compared to conventional
housing systems (Wilson et al., 1983). The positioning of fogging nozzles at air inlets
was found to be an effective way of injecting water into dry rapidly moving air entering a
broiler house (Wilson et al., 1983). The use of evaporative cooling for trucks held at a
holding facility led to a decrease in broiler shrinkage and mortality when compared to the
use of fan ventilation alone (Shackelford et al., 1984). This evidence indicates that the use
of fans and sprinklers would have been beneficial to the birds during the loading process.
The defence argued that the use of fans was a safety issue. The Tribunal should not have
accepted this argument without question. The use of such systems is indicated in the
guidelines set out by DEFRA, (2005) for situations of heat stress. Normal workplace
safety procedures should have ensured that neither humans nor the birds would have been
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at a significant risk of injury. For example, the use of guards on the fans to prevent
inadvertent damage to parts of the body such as fingers, appropriate electrical installation
and avoiding the risk of tripping on extension cords, appropriate positioning and stability
and the use of masks to reduce the inhalation of dust would have ensured appropriate
safety procedures to be adopted for the use of fans.
8:
Use climate controlled vehicles
Reply: No such vehicles were in use in North America
Analysis: Controlled environment vehicles that can create conditions within the vehicle
that are cooler than those outside the vehicle are not currently available to transport broiler
chickens to slaughter. However, controlled ventilation vehicles that only provide a
regulated ventilation rate have been developed and these are simpler and cheaper than
controlled environment vehicles. This type of vehicle has extraction fans at the front and
natural inlet apertures at the rear of end of the vehicle with closed sides in between. The
direction of airflow created by the fans enhances the natural airflow caused by the
vehicle’s forward movement. However, the inlet air temperature is the same as that outside
the vehicle. As air passes over the animals, it ‘picks up’ heat and moisture from the
animals (Kettlewell and Mitchell, 2005). An example of a vehicle of this type is introduced
by Kettlewell and Mitchell, (2001). This type of vehicle would have provided a better
thermal environment and therefore lower mortality than the type of naturally ventilated
vehicle that was used in this case.
Hunter et al. (1997) report that within a vehicle “the distribution of DOA birds is not
random and partly reflects the variation in ventilation with the majority of DOA’s in the
‘thermal core’ of the load” (as was seen in this particular case). Other than by manipulation
of the inlet area on the sides of the vehicle (using moveable side screens), there is little
opportunity to control the movement of air within a naturally ventilated vehicle. The sides
are normally open during the summer months and closed during the winter. However, as
described by Kettlewell et al. (2000) it can be difficult to decide when to make this change
and it is often at these times, either in the changeover from the summer to winter
configuration or during winter months when there is a warm spell of weather and the sides
are closed that significant mortality can occur. In cab monitoring systems and thermal
sensors within a naturally ventilated vehicle can assist with decisions on adjustments to
the side screens (Hoxey et al., 1996). Section 5.3.4 of the codes of practice (Canadian
Agri-Food Research Council, 2003) states “development and installation of
environmental monitoring devices on live haul trailers should be encouraged to provide
drivers with continual information on the load. Drivers should use this information in
conjunction with his/her experience to respond appropriately.”
The objective when regulating ventilation on a vehicle is to keep the temperature at all
sites between 10oC and 15oC for broilers and this can readily be achieved in fan ventilated
vehicles. Continuous monitoring and frequent adjustments of a naturally ventilated
vehicle can also achieve this and the use of in cab monitoring systems and thermal sensors
will facilitate this process (Weeks et al., 1997). Section 5.2.2 of the codes for
transportation (Canadian Agri-Food Research Council, 2001) states that as technology
improves to allow monitoring of the animal environment in trailers it should be
implemented within the transport industry as soon as its effectiveness is validated.
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Controlled ventilation vehicles are still under development and are not as yet widely used,
but it is something that the poultry industry in Canada should explore.
9:
Some of the birds should have been let outside while others were being loaded
Reply: There was no shade or fencing outside
Analysis: This recommendation from the CFIA could be viewed as a desperate
recommendation for a desperate situation. Without shade or fencing it is difficult to know
whether moving the birds outside would have resulted in more or fewer deaths than
continuing to load the birds. It is also possible that many of the birds may not have
voluntarily walked out of the barn as they would not have been used to bright sunlight and
exercise. Subsequent collection of the birds would have been difficult but not impossible.
If additional personnel and temporary fencing were used to corral the birds together this
would facilitate catching of the birds. However, if there was a long delay in collecting the
birds there would be a risk that the birds would be susceptible to predation, dehydration
and suffer from hyperthermia.
Further options for dealing with the situation could also have been raised by the CFIA.
Action that could have been taken to deal with birds that were already experiencing heat
distress during loading could have included the provision of water to the birds at intervals
during the loading process or on-site euthanasia of the birds instead of transportation to
the slaughter plant. However, it could be argued that on-site euthanasia of over 35
thousand birds would have been difficult to perform humanely without special equipment.
The CFIA manual of procedures identifies the person’s or firm’s responsible for the pickup of food animals and their transportation and delivery to a slaughterhouse as being fully
responsible for the welfare of the animals from the time of loading until the time of
unloading at the slaughterhouse (CFIA, 2009). The responsibilities of a slaughter plant
however do not extend to stipulating conditions for transport. This situation requires
revision to the current regulations. The company that is responsible for the procurement
of birds for slaughter has to take responsibility for the whole processing chain. This would
have two effects; (a) this company would be legally accountable for the state of the
animals at the end of transportation and (b) this responsibility would encourage the
company to provide guidance and supervision for each stage of transportation. Under the
current codes of practice sections 2.1.5 and 2.1.6 (Canadian Agri-Food Research Council,
2001) state:
2.1.5

Any person engaged in transporting animals is obliged to plan their long-distance
trips taking into consideration the availability and location of facilities that offer
protection from extreme weather conditions and where animals may be unloaded,
fed, watered, and cared for in a humane manner.
2.1.6 Producers, shippers and consignors are all responsible for:
a)
contracting only qualified transporters who are knowledgeable of the
proper care and handling of animals during transportation and who have
species appropriate equipment;
b)
ensuring proper interior and exterior design of buildings to facilitate
humane loading and unloading;
c)
ensuring that all animals intended for transport are fit to be transported;
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d)
e)
f)
g)

ensuring proper loading and unloading techniques are used at all times;
ensuring the assembled load is compatible with the intended vehicle;
ensuring proper rest times and appropriate feeding and watering of animals
before and during transit; and,
providing a method for the driver to contact them in the event of an
emergency if not accompanying the load.

These codes attempt to make all parties responsible for the welfare of animals throughout
the transportation process. If the regulations were changed so as to make the company
responsible for the procurement responsible for the welfare of the birds throughout the
whole transport process then this would remove any issues regarding the liability for the
welfare of animals due to legal responsibilities. If this company did not have confidence
that a particular producer, catching company or transport company would operate
according to best practice, codes of practice and legislation they would either have to
provide training and guidance to that company, change the company that they deal with,
or alternatively they would have to undertake these tasks itself. In this particular case, had
the slaughter plant provided strict guidelines for the transportation company to follow for
loading and transportation of these birds then this following of proper procedures should
have meant that transportation was delayed until conditions were more appropriate.
In the EU some of these difficulties are dealt with by more extensive and detailed
legislation containing with Council Regulation (EC) No 1/2005 of 22 December 2004 on
the protection of animals during transport and related operations and amending Directives
64/432/EEC and 93/119/EC and Regulation (EC) No 1255/97 Official Journal L 003 ,
05/01/2005 P. 0001 – 0037 (Official Journal of the European Union, 2005). Although
some aspects of the regulations do not as yet apply to poultry, the regulations extend in
some circumstances, the responsibility for the welfare of the animals during transport
beyond the transporter to the person organising the transportation of the animals. In the
EU regulations the ‘transporter’ is “any natural or legal person transporting animals on his
own account or for the account of a third party”. The other category of person who has
responsibility under the regulations for the welfare of the animals is described as the
organiser. The organiser is (i) a transporter who has subcontracted to at least one other
transporter for a part of a journey; or (ii) a natural or legal person who has contracted to
more than one transporter for a journey; or (iii) a person who has signed the required
documentation that states that they are the organiser and the declaration that they are
responsible for the organisation of the journey and have made suitable arrangements to
safeguard the welfare of the animals throughout the journey in accordance with the
provisions of the regulations. If the Canadian regulations could be revised so that it was a
requirement for one person or organisation to make a written declaration for responsibility
for the welfare of the animals this would make enforcement of the regulations much easier.
Conditions within the barns prior to loading
A key point in this case is the fact the birds were loaded from multiple barns on the
producer’s site. This indicates that the live haul manager, although aware of the problem
at an early stage in the loading process, allowed loading to continue from successive barns.
Evidence given in the case states that during catching and loading the doors to the barn
are left open compromising the ventilation system, and that the temperature in the barns
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would not have been lower than the temperature of the air outside the barns. If loading
was from multiple barns then on the identification of the problem a decision to halt loading
from successive barns should have been made. This would have reduced the number of
birds that were subjected to transportation. The other barns would have remained closed,
keeping their ventilation system working as normal.
The producer used a cross ventilation system in the barns. Cross ventilation is mainly used
in locations with extreme temperature differences and in double storey barns. Several fans
are placed in one of the sidewalls and the air inlets are placed in the opposite wall
(Vetsweb, 2009). This system is described as a common variation of a minimum
ventilation system (Ross, 2010). It is deemed suitable for use in areas where tunnel
ventilation is not needed. Minimum ventilation systems bring air evenly and at a high
velocity through inlets spaced around the house above the bird level. This allows the cold
outside air to mix with the in-house air (Ross, 2010). Considering the external
temperatures, the outside air drawn into the barn would not have had a cooling effect in
the barn. This indicates that this type of ventilation system may not be adequate in a
geographic area susceptible to such environmental conditions. The system in use was
described as being up to current standards. These standards, stipulated in the code of
practice for the transportation of poultry give just basic guidelines on the provisions for
poultry housing (Canadian Agri-Food Research Council, 2003).
Tunnel ventilation is a system that should be used in areas where there is warm weather.
Tunnel systems provide an air exchange rate capable of removing excess house heat in
hot weather and provide a wind chill cooling effect as air moves through the length of the
tunnel. The use of evaporative cooling mechanisms such as foggers or evaporative cooling
pads can increase the effectiveness of this ventilation system. Ross, (2010) states that
managers need to be ready to switch their ventilation system from one of minimal or
transitional ventilation to a tunnel ventilation system with the changing needs of birds as
they grow older and with the variability of weather conditions.
Heat continued to build up in the barns throughout the day and the peak heat and humidity
would have been between 4.00pm and 6.00pm. It was the view of the applicant that the
birds will only have experienced relief once the trucks started moving and air began
circulating. There is no evidence given to the Tribunal relating to the temperatures in the
crates during the transportation process that allows any certainty that the birds would have
‘experienced relief’ once the truck started moving and air began circulating. The highest
temperatures occur when the vehicle is stationary or moving slowly at the beginning and
end of a journey and during a rest break in the middle of a journey, with the greatest
deviations being at the beginning of a journey when the vehicle is being loaded (Dalley et
al., 1996). Within crates internal humidity increases with increased ambient humidity and
the internal temperature increases with ambient temperature. Temperatures in the centre
crates are consistently higher than the outside crates (Dalley et al., 1996). Once at the
processing facility they would be under shade and would have fans and misters operating
upon them until close to slaughter time.
Waiting times at the slaughter plant
The defence argued that the slaughter schedules could not be changed. This raises a
question as to why then did the loads have to wait for periods of up to 4h for slaughter on
arrival at the processing facility. The extended waiting time will have had further
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detrimental effects on the birds. There was no information given regarding the type of
facilities in place at the processors facility apart from that the loads would be under shade
and with fans and misters to help cooling. The fact that the facility had fans and misters
in place does not mean that they were efficient at the task, especially considering the
extreme conditions on the day in question. Warriss et al. (1999) reports changes in air
temperature in module drawers with an average of 6-7oC during the first 2 h spent in
lairage. The body temperature of broilers within the modules may increase on average by
0.3oC after 1h and by 0.5oC after 3h; however some birds may experience higher rises in
body temperature (Warriss et al., 2005). Maximum lairage holding times for broilers of
no more than 1 h are recommended by Warriss et al. (1999) and 2 h by Hunter et al. (1998)
provided adequate ventilation systems and strategies are in place to facilitate regulation
of the micro-environment. Quinn et al. (1998) recommends a more closely controlled
environment in lairage facilities by providing ventilation systems to improve air
distribution at the bird level. Hunter et al. (1998) recommends careful monitoring of
lairage and crate temperatures, and improved automated ventilation systems and strategies
in the lairage environment to improve bird welfare.
Section 6.1.1 of the codes of practice (Canadian Agri-Food Research Council, 2003) states
"appropriate arrangements must be made by processing plant operators for the holding
and monitoring of birds upon arrival and, while waiting for unloading from transport
vehicles live birds must be protected against adverse weather conditions. Adequately
trained personnel should be available to receive and monitor live birds”. Section 6.1.7
states, “Upon arrival at the plant, the driver should advise the receiver of any special
instructions regarding tarping and the condition of the load.” Load condition reports were
given for 3 of the 4 loads. This information would have identified the welfare issues within
the loads and should have led to prioritisation of the loads for slaughter. The codes of
practice indicate that upon arrival at the abattoir the welfare of the birds became the
responsibility of the staff on site. Section 6.1.6 states that “stressed loads must, if at all
possible, take precedence in the slaughter schedule. Flocks observed to be in distress
during the transport or while awaiting slaughter at the abattoir should be slaughtered on a
priority basis. Generally it is accepted practice to schedule slaughter based on crate time”
(Canadian Agri-Food Research Council, 2003). In this case load T-13-1 waited for a
period of almost 4h before being unloaded, T-15-1 and T-19-1 waited for 3h and T-18-1
waited for 1h.
These waiting times were in spite of the concerns of the live haul manager and the obvious
concerns regarding the conditions of the birds as given in the load reports. Even if the
company had failed to recognise that there was a major problem during loading and they
only recognised a problem when the first consignment was unloaded at the slaughter plant,
they could have taken action to reduce the stationary waiting times of the subsequent loads
at the slaughter plant. For example, they could have ordered the drivers to keep the
vehicles moving so that the birds had better ventilation than that in the holding facility at
the slaughter plant and they could have attempted to process the loads quicker once they
arrived at the slaughter plant. The fourth vehicle that arrived last at the slaughter plant was
unloaded before the third vehicle that arrived 50 minutes earlier. However, the mortality
rate in both of these vehicles was greater than 60%. As soon as the unloading had been
completed on one vehicle, unloading started again on another vehicle. The unloading
times were between 50 and 80 minutes per vehicle.
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Summary
The Tribunal found that the losses suffered were less than the losses sought to be avoided.
The Tribunal deemed that by transporting the birds there were fewer mortalities than had
the transportations being delayed. From the scientific evidence outlined in this case it is
clear that the transporter had the option to handle the situation differently. The birds
should not have been loaded in such extreme weather conditions, and this should have
been obvious prior to the beginning of the loading process. Considering that loading was
only 15 min underway when a problem was first identified the loading of birds from the
other barns should not have taken place.
This is a complicated case where many different arguments were presented. Although the
Tribunal considered (a) that there was no practical alternative to the action taken by the
applicant and (b) to have taken any other course of action would had resulted in more
suffering and mortality, the above analysis suggests that this view was not necessarily
correct. The other options suggested in the above analysis and those proposed by the CFIA
at the Tribunal fall into two categories, (a) those that outline other action that could have
been taken when the applicant was faced with this situation and (b) those that it would
have been reasonable to have expected the applicant to have in place to prevent this
situation from occurring. The arguments proposed by the applicant (and accepted by the
Tribunal) that other options were not practical appears to have resulted in confusion by
the Tribunal between practicality and economic consequences. As long as it was not a
frequent occurrence, it is likely that it would have cost the applicant more to invest in
procedures and equipment to prevent or deal with this situation than it did to accept the
economic loss resulting from thousands of dead birds. The average price paid to producers
in 2005 was 119.5 cents/kg (Agriculture and Agri-Food Canada, 2009b) and the average
live-weight of a chicken slaughtered in Ontario in 2006 was 2.25kg (Agriculture and AgriFood Canada, 2009a). This indicates that the cost to the processor for the 15,706 dead
birds in this one incident would have been about $42,229. If such extreme weather
occurred every five years, and only one such incident occurred during that year, then the
loss per year would be $8,446 per year. If this risk is considered simply in terms of
economics, the cost of, for example, purchasing a mechanically ventilated vehicle to
transport birds may not be warranted. If as suggested by the above analysis that this
situation, although infrequent, was an event that was likely to occur at some time, it is not
unreasonable for those charged with the enforcement of regulations to protect the welfare
of birds to have required the applicant to accept some loss in profit to conduct their
business in a humane manner by investing in and adopting procedures to reduce mortality
of birds during loading in hot weather.
Legal Issues
Tribunal decision
The Tribunal found that the CFIA had established that the applicant “unduly exposed the
chickens to the weather during the loading process.” The use of the word “unduly” should
have led to Tribunal to have upheld the violation. In English the word “unduly” means
unwarranted or inappropriate (The Concise Oxford English Dictionary, 2008). This
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implies that there was no valid defence for the applicant’s action. However, the Tribunal
then considered whether the applicant had a valid defence for its actions.
The various options proposed by the CFIA that would have prevented or reduced mortality
were considered by the Tribunal to fall under the heading of "due diligence" and not to
available legal alternatives to the applicant at the critical time. The counsel for the
applicant argued that once the emergency was discovered during the loading process there
was no option but to continue loading and to transport the birds to the processing facility
as quickly as possible. This was the only way the applicant felt it could avoid an inevitable
disaster.
The Tribunal decided that the counsel for the applicant consistently raised all the essential
elements of the common law defence. The counsel for the applicant did not specifically
plead the common law defence in written or oral submissions to the Tribunal. The
chairperson of the Tribunal provided this option to assist the applicant’s defence. This is
an issue that needs to be reviewed within the legal system. It indicates the importance of
judicial attitudes in the deliberation and outcomes of cases.
Common law defence of necessity
For a common law defence to be applicable there must have been an imminent peril or
danger; the applicant must have had no reasonable legal alternative to the course of action
that was undertaken, and there must be proportionality between the harm inflicted and the
harm avoided.
In the case of ‘Perka’ (Perka v The Queen, 1984, (CanLII., 2010) which was deemed by
the Tribunal to be a leading case on necessity as a defence, the judge stated that a defence
of common law necessity would only be allowed when there was clear "involuntariness"
where the accused was "strictly controlled and scrupulously limited." The rational for the
common law defence has been set out as follows:
“At the heart of this defence is the perceived injustice of punishing violations of
the law in circumstances in which the person had no other viable or reasonable choice
available; the act was wrong but it is excused because it was realistically unavoidable”.
This allowed for the use of the common law defence of necessity as a defence in this case.
Imminent peril or danger
The person responsible for the loading of the birds was a live haul quality manager for the
applicant and had worked for the applicant for 33 years. Upon hearing that chickens were
dying during loading he made a judgement that the entire flock was at peril should they
not continue as quickly as possible with the scheduled transportation and slaughter. He
instructed the drivers and catchers of this, and told them to leave the top layer of the crates
empty as some protection for the birds in the crates underneath. A previous case (Perka v
The Queen, 1984, (CanLII., 2010) noted that where the situation of peril should have been
foreseen and avoided, immediate peril cannot reasonably be claimed. The Tribunal stated
that it had determined that the spike in temperature and humidity was not foreseeable
therefore allowing imminent peril or danger as a defence for the applicant.
Analysis: There is evidence available to conclude that the problems that arose in this case
should and could have been foreseen. The applicant should have had procedures in place
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to deal with this situation and should have considered the weather conditions prior to the
beginning of loading and made the decision to delay the transportation due to the
extremely high temperatures. For these reasons the common law defence of necessity
should not have applied.
No reasonable legal alternative
The Tribunal was of the opinion that the applicant’s representative, i.e. the live haul
manager, made a reasoned decision based on his past knowledge and experience to avoid
an inevitable disaster. The veterinarian for the CFIA gave suggestions that the applicant
might have considered which were replied to by a veterinarian for the applicant and by
the live haul manager. It is unknown whether the counsel for CFIA was aware of the
arguments that were going to be made by the applicant so that the expert witness for the
CFIA would have had sufficient time to prepare and to counter each of the options given.
Had the CFIA been prepared for these arguments it should of been possible to refute most
of these claims of necessity.
The case summary provides evidence that this type of event involving high mortality
during the loading of birds in hot weather was not a unique occurrence. The applicant was
faced with this situation at the same farm, in July 2006 (i.e. about 2 months after this
incident) when hotter weather was more likely than in May.
Proportionality
This asks whether the harm that was inflicted was worse than the harm that was to be
avoided, i.e. were there fewer fatalities after transport than there would have been had the
birds been left in the barns. It is arguable whether the applicant’s actions prevented a
disaster. The consequence of the applicant’s action was that 44% (15,706) of the birds
died and 19,730 birds survived until slaughter at the slaughter plant. Therefore the
applicant’s argument was that more than 44% of the birds would have died if loading did
not continue.
Subsection 18(2) of the Agriculture and Agri-food Administrative Monetary Penalties Act
states as follows:
“Every rule and principle of the common law that renders any circumstance a
justification or excuse in relation to a charge for an offence under an Agri-Food Act
applies in respect of a violation to the extent that it is not inconsistent with this act”.
The Tribunal in a case heard later in 2006 (Canadian Agricultural Review Tribunal, 2010)
state that determination of whether transportation was likely to cause undue exposure to
the weather is initially determined at a time just prior to transporting. This assessment can
also be made at any time during a trip and remedial steps can be taken at such time as
undue suffering becomes likely. The Tribunal continues to state that “evidence of the
condition of the chickens during transport and on arrival as well as evidence from the ante
and post mortem examinations are very relevant in determining the type of injury or undue
suffering that occurred during transportation, and therefore whether it could have been
anticipated” (Canadian Agricultural Review Tribunal, 2010). The Tribunal does not
appear to have been of this opinion when examining the facts of this case.
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All three components of the common law defence of necessity have been disproved in the
above analysis.
Recommendations
• The CFIA should make better use of scientific evidence that is available to back
up its arguments in order to succeed in making a successful prosecution.
• The Tribunal should place more emphasis on the codes of practice and
recommendations that are in place to ensure animal welfare.
• The Tribunal should consider carefully what it finds as a “statement of fact”.
Statements of fact should be based on irrefutable evidence.
• The Tribunal should maintain an unbiased position in the deliberating of the
evidence and arguments put before it.
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Appendix Six: Guidelines for management of trailer ventilation
Table 27: Procedures used for controlling ventilation on the trailers
Temperature
Tarping procedures*
•
•

Completely open all front panels
Keep top open. In the case of pouring rain: put top tarp on and keep an
open of 12 inches on each side…
• keep a close watch on TIT temperature’s
• If raining: Keep side tarps on
10 to 15
• If not raining: Remove all tarps
• If you stop at a Truck Stop area etc… do not park in between two trailers.
This is to have a better ventilation area.
• Try to find a shaded parking area that as a breeze flowing through
• When stopping, closely watch the TIT censors to maintain target
temperature
• Try to minimize long periods at stops.
• If raining: keep top tarp in place to prevent the least amount of rain
coming in and raise both sides to create an open space of 4 to 6 inches
5 to 10
• Completely open all front panels
• If not raining: Completely
• Raise top tarp and keep 4 to 6 inches open on each side
• Close the 2 side tarps
0 to 5
• If you stop for:15 to 30 minutes: raise both sides of the top tarp and give
it an open space of 12 to 14 inches on both sides: 30 minutes and more:
completely remove the top tarp
• Put top tarp on, leave 4 to 6 inches open on each side
• Close tarps on each side of trailer
0 to -5
• Open ventilation panel in front (half)
• Open side tarp of other side while loading
• REMOVE TOP TARP IF YOU STOP FOR 30 MINUTES AND MORE
• Overlap top tarp on each sides
• Close ventilation panels in front
-5 to -10
• You do not have to remove the tarp on the other side of the trailer while
loading
• If you stop for a period more than 30 minutes, you need to bring the top
tarp in center of trailer to let the access of heat out.
• Ensure that all tarps are completely closed and tighten
• Front panels must be completely closed
• Stop every 1 hour to heat chickens
• On one side, open tarp and verify at different places the condition of birds
(temperature, humidity)
-10 or lower
• Verify under the wings if it’s hot, if it’s the case, chickens are
comfortable. When a big amount of steam comes out of the trailer, you
must continue driving. (This may take around 15 to 20 minutes)
• If the stop is longer than 20 to 30 minutes… open the top tarp on each
side and create an open space of
• 4 to 6 inches to ventilate load.
• Before leaving, do a thorough inspection and ensure all is tightly closed.
*These procedures apply to one particular trailer company
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Appendix Seven:

Unconditional associations examined

Grow out density
xtmixed logdeads c.growout_ct || producer:, || barn:, reml var
Wald chi2(1)
=
0.01
Log restricted-likelihood = -5439.5216
Prob > chi2
=
0.9155
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf.Interval]
-------------+--------------------------------------------------------growout_ct | -.3046383
2.871667 -0.11 0.916
-5.933002
5.323726
_cons | -1.033827
.0516799
-20.00 0.000
-1.135118 -.9325363
----------------------------------------------------------------------Estimated mortality on the farm
xtmixed logdeads c.est_mort || producer:, || barn:, reml var
Wald chi2(1)
=
1.99
Log restricted-likelihood = -5907.3775
Prob > chi2
=
0.1588
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------est_mort |
.0275569
.0195562 1.41
0.159
-.0107725
.0658863
_cons | -1.096588
.0615881
-17.81
0.000
-1.217299
-.9758776
-----------------------------------------------------------------------

Age of birds
xtmixed logdeads i.agec3 || producer:, || barn:, reml var
Wald chi2(2)
=
31.46
Log restricted-likelihood = -6078.7573
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err. z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------agec3 |
38-39 | -.1050846
.0362132
-2.90
0.004
-.1760612
-.0341079
40-45 | -.2280538
.0407497
-5.60
0.000
-.3079218
-.1481858
_cons | -.9172524
.0558721
-16.42 0.000
-1.02676
-.8077451
-----------------------------------------------------------------------

Bird sex
xtmixed logdeads i.sex || producer:, || barn:, reml var
Wald chi2(2)
=
139.00
Log restricted-likelihood = -5978.7353
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf.Interval]
-------------+--------------------------------------------------------sex |
Cockerel |
.5635485
.0482575 11.68
0.000
.4689655
.6581314
Mix |
.2796859
.0428067
6.53
0.000
.1957863
.3635855
_cons | -1.327312
.0561487 -23.64
0.000 -1.437361
-1.217262
-----------------------------------------------------------------------
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Crate stocking density
xtmixed logdeads i.stockc3 || producer:, || barn:, reml var
Wald chi2(2)
=
52.13
Log restricted-likelihood = -4813.6459
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------stockc3 |
40-45kg |
.1139456
.0389434
2.93
0.003
.0376179
.1902733
Over 45kg | .3239413
.0466503
6.94
0.000
.2325084
.4153742
_cons | -1.306722 .0614446 -21.27
0.000 -1.427151
-1.186292
-----------------------------------------------------------------------

Bird weight
xtmixed logdeads i.weight_cat || producer:, || barn:, reml var
Wald chi2(3)
=
18.22
Log restricted-likelihood = -6086.6042
Prob > chi2
=
0.0004
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-----------------+----------------------------------------------------weight_cat |
2.15 - 2.28 kg| -.0213985
.0384333 -0.56 0.578 -.0967264
.0539294
2.29 - 2.39 kg| .0144313
.0423141
0.34 0.733 -.0685028
.0973653
>2.4 kg| .1340819
.0431218
3.11 0.002 .0495646
.2185991
_cons | -1.073196
.0556528 -19.28 0.000 -1.182273
-.9641184
Bird condition on arrival
xtmixed logdeads i.bird_cond || producer:, || barn:, reml var
Wald chi2(3)
=
344.06
Log restricted-likelihood = -4313.2629
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err. z
P>|z|
[95% Conf. Interval]
------------------+---------------------------------------------------bird_cond |
Dry & Wet|
.4173655 .0470353
8.87
0.000 .3251781
.509553
Dry & Wet & Cold| 1.575368 .1046225 15.06
0.000 1.370311
1.780424
Wet| .4638604 .0531733
8.72
0.000
.3596426 .5680782
_cons |-1.159544 .0440057 -26.35
0.000 -1.245794 -1.073295
----------------------------------------------------------------------Apparent equivalent temperature
xtmixed logdeads i.AET || producer:, || barn:, reml var
Wald chi2(2)
=
145.80
Log restricted-likelihood = -5981.7584
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf.
Interval]
-------------+--------------------------------------------------------AET |
Alert | -.4142767
.0362106
-11.44
0.000
-.4852482
-.3433053
Danger | .8841296
.2391746
3.70
0.000
.415356
1.352903
_cons | -.980927
.0485028
-20.22
0.000
-1.075991
-.8858633
-----------------------------------------------------------------------
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Transport company
xtmixed logdeads i.company || producer:, || barn:, reml var
Wald chi2(5)
=
26.80
Log restricted-likelihood = -6082.2972
Prob > chi2
=
0.0001
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------company |
FAS |
.0244454
.1712375
0.14
0.886 -.3111739
.3600647
IPG | -.5573043
.1430803
-3.90
0.000 -.8377366
-.276872
Merks | -.2941341
.1217861
-2.42
0.016 -.5328305
-.0554377
Nadeau | -.3802526
.1197712
-3.17
0.001 -.6149998
-.1455054
TGG | -.2327724
.4755272
-0.49
0.624 -1.164789
.6992437
_cons | -.7344537
.1205559
-6.09
0.000 -.9707389
-.4981685
----------------------------------------------------------------------Trailer ID
xtmixed logdeads i.trailer || producer:, || barn:, reml var
Wald chi2(64)
=
152.36
Log restricted-likelihood = -6053.674
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------trailer |
100 | -.5888357
.6444475
-0.91
0.361
-1.85193
.6742582
101 | -.8507394
.6717803
-1.27
0.205
-2.167405
.4659259
102 | -1.529178
.8758623
-1.75
0.081
-3.245836
.1874807
11 |
-.0526
.5362259
-0.10
0.922
-1.103583
.9983834
133 |
.7159729
.9645303
0.74
0.458
-1.174472
2.606418
137
|
1.325486
.6520327
2.03
0.042
.0475257
2.603447
140 |
1.775666
.9645303
1.84
0.066
-.1147792
3.66611
144 |
.7276231
.3457217
2.10
0.035
.050021
1.405225
151 |
1.078282
.3480214
3.10
0.002
.3961727
1.760391
152 |
1.267222
.3978943
3.18
0.001
.4873631
2.04708
154 | -.9263708
.5090642
-1.82
0.069
-1.924118
.0713767
155 |
-.064117
.3161362
-0.20
0.839
-.6837327
.5554986
1806 |
.0770222
.0900274
0.86
0.392
-.0994282
.2534727
1807 |
.1415959
.1075323
1.32
0.188
-.0691635
.3523552
1808 | -.0365821
.0948359
-0.39
0.700
-.222457
.1492928
1810 |
.348484
.1363983
2.55
0.011
.0811481
.6158198
1811 | -.0508874
.0936045
-0.54
0.587
-.2343489
.1325741
1812 |
.0450659
.0940993
0.48
0.632
-.1393654
.2294971
1814 |
.0444683
.0913835
0.49
0.627
-.13464
.2235766
1815 | -.0130628
.0930743
-0.14
0.888
-.1954852
.1693595
1816 |
.018962
.0916481
0.21
0.836
-.160665
.198589
1817 | -.1096583
.091165
-1.20
0.229
-.2883384
.0690218
1818 | -.0170485
.091295
-0.19
0.852
-.1959834
.1618865
1819 | -.0369465
.0904771
-0.41
0.683
-.2142784
.1403853
1820 | -.0927366
.0900688
-1.03
0.303
-.2692682
.083795
1821 |
.0008621
.0918712
0.01
0.993
-.1792021
.1809264
1822 | -.1350075
.0911498
-1.48
0.139
-.3136578
.0436429
3 |
-.235458
.9346334
-0.25
0.801
-2.067306
1.59639
359 |
2.176233
.9645303
2.26
0.024
.2857881
4.066677
373 | -.6360823
.9474114
-0.67
0.502
-2.492975
1.22081
39 |
.4992404
.4001061
1.25
0.212
-.2849531
1.283434
4 |
.6277722
.6252121
1.00
0.315
-.597621
1.853165
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40 |
.5458869
.3392951
1.61
0.108
-.1191193
1.210893
420 |
.317733
.1018622
3.12
0.002
.1180869
.5173792
422 |
.9169561
.2701871
3.39
0.001
.3873992
1.446513
50 |
.1000798
.0982999
1.02
0.309
-.0925845
.2927442
500 |
.2327913
.6806273
0.34
0.732
-1.101214
1.566796
51 |
.2009214
.137644
1.46
0.144
-.0688559
.4706987
52 |
.0712062
.1021402
0.70
0.486
-.1289848
.2713973
53 | -.0300333
.1034017
-0.29
0.771
-.2326969
.1726302
54 |
.2384021
.1056041
2.26
0.024
.0314218
.4453823
55 | -.0809538
.1047825
-0.77
0.440
-.2863238
.1244162
56 |
-.014519
.1013398
-0.14
0.886
-.2131415
.1841034
57 |
.1710145
.1021197
1.67
0.094
-.0291364
.3711655
58 | -.0166106
.1012174
-0.16
0.870
-.214993
.1817718
600 |
1.758053
.9458884
1.86
0.063
-.0958546
3.61196
62 |
.1510966
.099988
1.51
0.131
-.0448763
.3470695
63 |
.0497705
.0984636
0.51
0.613
-.1432146
.2427557
64 |
.0189639
.6435673
0.03
0.976
-1.242405
1.280333
65 | -.2869484
.4471428
-0.64
0.521
-1.163332
.5894353
67 |
1.337227
.6722699
1.99
0.047
.0196024
2.654852
703 |
.5673585
.2065171
2.75
0.006
.1625925
.9721246
9 | -.2661681
.4029663
-0.66
0.509
-1.055967
.5236313
901 | -.5508668
.9645303
-0.57
0.568
-2.441311
1.339578
902 | -.4499054
.9645303
-0.47
0.641
-2.34035
1.440539
9601 |
.4731608
.1916155
2.47
0.014
.0976013
.8487203
9901 | -.4881034
.8955181
-0.55
0.586
-2.243287
1.26708
9902 |
.2610343
.2049837
1.27
0.203
-.1407264
.662795
IPG-501| -.2935747
.1777424
-1.65
0.099
-.6419435
.0547941
IPG-502| -.2864525
.1813232
-1.58
0.114
-.6418395
.0689346
IPG-503| .1104198
.1865255
0.59
0.554
-.2551634
.476003
IPG-504| -.2928251
.2037249
-1.44
0.151
-.6921185
.1064682
IPG-505| -.1209435
.2605634
-0.46
0.643
-.6316385
.3897514
IPG-506| -.3829856
.2515709
-1.52
0.128
-.8760554
.1100842
_cons| -1.119046
.0793084
-14.11
0.000
-1.274487
-.963604
----------------------------------------------------------------------Transport group
xtmixed logdeads i.group || producer:, || barn:, reml var
Wald chi2(7)
=
38.21
Log restricted-likelihood = -6079.3283
Prob > chi2
0.0000

=

----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------group |
Acadia| -.7796323
.2843969
-2.74
0.006
-1.33704
-.2222247
Dynaco|
-.533484
.3051155
-1.75
0.080
-1.131499
.0645315
N.S |
.1095419
.1365225
0.80
0.422
-.1580374
.3771211
P.E.I |
.1886523
.1800013
1.05
0.295
-.1641438
.5414484
Quebec|
.2701091
.1951257
1.38
0.166
-.1123302
.6525484
South | -.4485963
.1896444
-2.37
0.018
-.8202925
-.0769001
Westco| -.3225139
.1557528
-2.07
0.038
-.6277838
-.017244
_cons | -1.031765
.1220512
-8.45
0.000
-1.270981
-.7925488
-----------------------------------------------------------------------
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Catch team
xtmixed logdeads i.catch || producer:, || barn:, reml var
Wald chi2(7)
=
96.13
Log restricted-likelihood = -6059.7767
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------catch |
John | -.2844022
.1852969
-1.53
0.125
-.6475773
.078773
M. Ferris| -.1804553
.1763568 -1.02
0.306
-.5261084
.1651978
Melvin | -.2083786
.1538822 -1.35
0.176
-.5099822
.093225
RS2 | -.4730905
.1624599 -2.91
0.004
-.7915061
-.1546749
Synergy | -.6286508
.1596753 -3.94
0.000
-.9416085
-.315693
Transvol | -.7639683
.1560076 -4.90
0.000
-1.069738
-.458199
CCOR | -.9238821
.190564 -4.85
0.000
-1.297381
-.5503835
_cons | -.5590842
.1433158 -3.90
0.000
-.839978
-.2781904
----------------------------------------------------------------------Season
xtmixed logdeads i.season || producer:, || barn:, reml var
Wald chi2(3)
=
486.36
Log restricted-likelihood = -5865.751
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------season |
Summer| -.2763516
.0332242
-8.32
0.000
-.34147
-.2112333
Fall |
.2575547
.0423063
6.09
0.000
.1746358
.3404736
Winter | .4273579
.0303808
14.07
0.000
.3678126
.4869032
_cons | -1.12385
.051934
-21.64
0.000
-1.225639
-1.022061
----------------------------------------------------------------------Number of birds per cage
xtmixed logdeads i.qtycage || producer:, || barn:, reml var
Wald chi2(6)
=
56.41
Log restricted-likelihood = -4999.1957
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------qtycage |
10 |
-.478907
.3121621
-1.53
0.125
-1.090733
.1329194
11 |
.1341128
.6923922
0.19
0.846
-1.222951
1.491177
12 |
-.166911
.3153067
-0.53
0.597
-.7849008
.4510788
13 |
.3179336
.6056784
0.52
0.600
-.8691744
1.505042
14 |
.0904997
.9486128
0.10
0.924
-1.768747
1.949747
15 | -.0238883
.3425302
-0.07
0.944
-.6952351
.6474584
_cons | -.6569153
.3162768
-2.08
0.038
-1.276806
-.0370242
-----------------------------------------------------------------------
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Number of full cages
xtmixed logdeads c.full_cages || producer:, || barn:, reml var
Wald chi2(1)
=
20.73
Log restricted-likelihood = -4979.5487
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------full_cages | -.0007129
.0001566 -4.55 0.000 -.0010198
-.000406
_cons | -.6419078
.1145525 -5.60 0.000 -.8664266
-.4173891
----------------------------------------------------------------------Number of empty cages
xtmixed logdeads c.empty_cages || producer:, || barn:, reml var
Wald chi2(1)
=
28.45
Log restricted-likelihood = -4766.2208
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------empty_cages |
.0011535
.0002163 5.33
0.000 .0007296
.0015773
_cons | -1.170572
.0516029 -22.68 0.000 -1.271712
-1.069432
----------------------------------------------------------------------Total number of cages
xtmixed logdeads c.total_cages || producer:, || barn:, reml var
Wald chi2(1)
=
2.46
Log restricted-likelihood = -4987.309
Prob > chi2
=
0.1171
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------total_cages |-.0004024 .0002567 -1.57 0.117
-.0009055
.0001008
_cons |-.8203143 .1879693 -4.36 0.000
-1.188727
-.4519013
----------------------------------------------------------------------Number of birds planned for the load
xtmixed logdeads c.num_plan || producer:, || barn:, reml var
Wald chi2(1)
=
0.25
Log restricted-likelihood = -4938.0135
Prob > chi2
=
0.6185
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------num_plan | -6.48e-06 .000013
-0.50
0.618
-.000032
.000019
_cons | -1.057589 .1023372 -10.33 0.000
-1.258166
-.8570114
----------------------------------------------------------------------Position of left tarp
xtmixed logdeads i.left_tarp || producer:, || barn:, reml var
Wald chi2(2)
=
262.00
Log restricted-likelihood = -4589.7813
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------left_tarp |
Mixed | -.3354959 .0457885 -7.33
0.000
-.4252397
-.2457521
Open | -.5289979 .0334886 -15.80 0.000
-.5946344
-.4633615
_cons | -.8557636 .0496716 -17.23 0.000
-.9531181
-.758409
-----------------------------------------------------------------------
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Position of the right tarp
xtmixed logdeads i.right_tarp || producer:, || barn:, reml var
Wald chi2(2)
=
268.70
Log restricted-likelihood = -4582.2444
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------right_tarp |
Mixed |
-.32592
.0485434
-6.71
0.000
-.4210634
-.2307766
Open | -.5326849
.0330598
-16.11
0.000
-.5974809
-.4678889
_cons | -.8597016
.0501082
-17.16
0.000
-.9579119
-.7614912
----------------------------------------------------------------------Position of the top tarp
xtmixed logdeads i.top_tarp || producer:, || barn:, reml var
Wald chi2(2)
=
149.17
Log restricted-likelihood =
-4332.25
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------top_tarp |
Mixed | -.1405205
.0458546
-3.06
0.002
-.2303939
-.0506471
Open | -.4040498
.0332784
-12.14
0.000
-.4692744
-.3388253
_cons | -.9335842
.0526818
-17.72
0.000
-1.036839
-.8303298
----------------------------------------------------------------------Position of the lower tarp
xtmixed logdeads i.low_trap || producer:, || barn:, reml var
Wald chi2(2)
=
87.58
Log restricted-likelihood = -3821.7133
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------low_trap |
Mixed | -.1237823
.0514813
-2.40
0.016
-.2246838
-.0228809
Open | -.3367784
.0368527
-9.14
0.000
-.4090083
-.2645484
_cons | -.9255693
.0557438
-16.60
0.000
-1.034825
-.8163135
----------------------------------------------------------------------Position of high and low tarps
xtmixed logdeads i.highlowtraps || producer:, || barn:, reml var
Wald chi2(2)
=
141.68
Log restricted-likelihood = -4356.0765
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------highlowtraps |
Mixed | -.0761591
.0416504
-1.83
0.067
-.1577924
.0054741
Open | -.4005921
.0361705
-11.08
0.000
-.4714851
-.3296991
_cons |
-.933497
.0542745
-17.20
0.000
-1.039873
-.8271209
-----------------------------------------------------------------------
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Position of the left and right tarps
xtmixed logdeads i.sidetarps || producer:, || barn:, reml var
Wald chi2(2)
=
278.74
Log restricted-likelihood = -4578.7461
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------sidetarps |
Mixed | -.3528369
.0415518
-8.49
0.000
-.4342769
-.2713968
Open | -.5533112
.0340708
-16.24
0.000
-.6200888
-.4865336
_cons | -.8426488
.0499088
-16.88
0.000
-.9404683
-.7448292
----------------------------------------------------------------------Ventilation position over entire trailer
xtmixed logdeads i.ventilation || producer:, || barn:, reml var
Wald chi2(2)
=
205.72
Log restricted-likelihood = -4631.4149 Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------ventilation |
Mixed |
-.148793
.0383343
-3.88
0.000
-.2239269
-.0736592
Open | -.5293905
.0388604
-13.62
0.000
-.6055555
-.4532255
_cons | -.8373984
.0512157
-16.35
0.000
-.9377793
-.7370174
----------------------------------------------------------------------Weather on the farm
xtmixed logdeads c.farmtempct || producer:, || barn:, reml var
Wald chi2(1)
=
479.59
Log restricted-likelihood = -4471.6976
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf.
Interval]
-------------+--------------------------------------------------------farmtempct | -.0334616 .001528
-21.90 0.000 -.0364564
-.0304669
_cons | -1.073606 .0524014 -20.49 0.000 -1.176311
-.9709008
----------------------------------------------------------------------External temperature during transit
xtmixed logdeads c.routetempct || producer:, || barn:, reml var
Wald chi2(1)
=
516.94
Log restricted-likelihood = -4992.0276
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------routetempct | -.0312505
.0013745 -22.74 0.000 -.0339444
-.0285566
_cons |-1.076597
.048564 -22.17 0.000 -1.171781
-.9814132
-----------------------------------------------------------------------
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External temperature at the holding barn
xtmixed logdeads c.arrivaltempct || producer:, || barn:, reml var
Wald chi2(1)
=
647.70
Log restricted-likelihood = -5779.7045
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
--------------+-------------------------------------------------------arrivaltempct| -.0254677 .0010007 -25.45 0.000
-.027429
-.0235063
_cons |-1.030505 .0498664 -20.67 0.000
-1.128242
-.932769
----------------------------------------------------------------------Temperature in the trailer during transit
xtmixed logdeads c.trailertempct || producer:, || barn:, reml var
Wald chi2(1)
=
60.26
Log restricted-likelihood = -3775.0532
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
--------------+-------------------------------------------------------trailertempct| -.013389 .0017248 -7.76 0.000 -.0167696
-.0100085
_cons | -1.079948 .0497058 -21.73 0.000 -1.177369
-.9825261
----------------------------------------------------------------------Temperature in the trailer during holding
xtmixed logdeads c.trailertempholdct || producer:, || barn:, reml var
Wald chi2(1)
=
68.23
Log restricted-likelihood = -4098.4753
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
------------------+---------------------------------------------------trailertempholdct| -.0115605 .0013995 -8.26 0.000 -.0143035
-.0088175
_cons |-1.057829 .0437104 -24.20 0.000 -1.1435
-.9721581
----------------------------------------------------------------------Overall external temperature
xtmixed logdeads c.overallexttempct || producer:, || barn:, reml var
Wald chi2(1)
=
679.22
Log restricted-likelihood = -5773.3856
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-----------------+----------------------------------------------------overallexttempct |-.0296853 .001139 -26.06 0.000 -.0319178
-.0274528
_cons |-1.02726 .0514016 -19.98 0.000 -1.128005
-.9265144
----------------------------------------------------------------------Weather on the farm
xtmixed logdeads i.farm_weather || producer:, || barn:, reml var
Wald chi2(3)
=
93.30
Log restricted-likelihood = -4852.613 Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------farm_weather |
Mixed |
.4796765
.0870019
5.51
0.000
.3091558
.6501972
Snow |
.5032376
.0624887
8.05
0.000
.3807619
.6257133
Wet |
.1237777
.0423382
2.92
0.003
.0407963
.206759
_cons | -1.169624
.0505363
-23.14
0.000 -1.268674
-1.070575
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----------------------------------------------------------------------Weather during transit
xtmixed logdeads i.route_weather || producer:, || barn:, reml var
Wald chi2(3)
=
45.30
Log restricted-likelihood = -4682.681
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
--------------+-------------------------------------------------------route_weather |
Mixed |
.0742177
.0487584
1.52
0.128
-.021347
.1697823
Snow |
.4340157
.0658336
6.59
0.000
.3049843
.5630472
Wet | -.0059206
.0440581
-0.13
0.893
-.092273
.0804317
_cons | -1.145073
.0526198
-21.76
0.000
-1.248206
-1.04194
----------------------------------------------------------------------Weather at the barn
xtmixed logdeads i.barn_weather || producer:, || barn:, reml var
Wald chi2(3)
=
44.78
Log restricted-likelihood = -2792.2465
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------barn_weather |
Mixed |
.1430669
.1283281
1.11
0.265 -.1084515
.3945853
Snow |
.6360971
.096397
6.60
0.000
.4471625
.8250317
Wet | -.0049923
.0628625
-0.08
0.937 -.1282005
.1182159
_cons | -1.198608
.0611441
-19.60
0.000 -1.318448
-1.078768
----------------------------------------------------------------------Feed withdrawal duration prior to loading
xtmixed logdeads c.hungry_lct || producer:, || barn:, reml var
Wald chi2(1)
=
24.99
Log restricted-likelihood = -4917.9455
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------hungry_lct | -.0302147
.0060439
-5.00 0.000 -.0420605
-.0183688
_cons | -1.050698
.0436927 -24.05 0.000 -1.136334
-.9650615
----------------------------------------------------------------------Loading duration
xtmixed logdeads c.loadct || producer:, || barn:, reml var
Wald chi2(1)
=
9.68
Log restricted-likelihood = -6017.9962
Prob > chi2
=
0.0019
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------loadct |
.101747
.0326993
3.11
0.002
.0376576
.1658364
_cons |
-1.0794
.0472139
-22.86
0.000 -1.171938
-.9868629
----------------------------------------------------------------------Journey Duration
xtmixed logdeads c.journeyct || producer:, || barn:, reml var
Wald chi2(1)
=
61.52
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Log restricted-likelihood = -6014.6368
Prob > chi2
=
0.0000
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------journeyct |
.0621356
.0079222
7.84
0.000 .0466083
.077663
_cons | -.995962
.0397036 -25.08
0.000 -1.07378
-.9181445
----------------------------------------------------------------------Holding duration
xtmixed logdeads c.holdct || producer:, || barn:, reml var
Wald chi2(1)
=
6.25
Log restricted-likelihood = -4831.767
Prob > chi2
=
0.0124
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z| [95% Conf. Interval]
-------------+--------------------------------------------------------holdct |
.0211817
.0084722
2.50
0.012
.0045765
.0377869
_cons | -1.010962
.0462269
-21.87
0.000 -1.101565
-.9203587
----------------------------------------------------------------------Total duration without food
xtmixed logdeads c.hungryct || producer:, || barn:, reml var
Wald chi2(1)
=
12.93
Log restricted-likelihood = -4743.3431
Prob > chi2
=
0.0003
----------------------------------------------------------------------logdeads |
Coef.
Std. Err.
z
P>|z|
[95% Conf. Interval]
-------------+--------------------------------------------------------hungryct |
.0203562
.0056608
3.60
0.000 .0092613
.0314511
_cons | -1.009985
.0453022
-22.29
0.000 -1.098775
-.9211939
-----------------------------------------------------------------------
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