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Definitions 
Term Definition 

Animal-based measures (ABM) External states of the animal that are used to indicate welfare.  

Animal welfare The physical and mental state of an animal in relation to the 
conditions in which it lives and dies. 
Source: OIE Terrestrial Animal Health Code 

Best practice A procedure or practice that has been shown by research and 
experience to produce optimal results, and that is established 
or proposed as a standard suitable for widespread adoption. 

Bird Meat chicken or meat breeder, as appropriate. 

Dead on arrival (DOA) Poultry that have not survived the journey from hatchery to 
farm or from farm to processing.  

Dossier A collection of documents specific to the requirements of the 
Standard. 

Chick Poultry less than 72 hours old. Commonly known as day-old 
chicks. 

Competency The demonstrated ability to apply knowledge and skills. 

Competent Having the skills or knowledge to do something well enough 
to meet a basic standard. 

Compliance Requirements Relevant regulatory, statutory and contractual requirements.  

Corrective action Action to eliminate the cause of a nonconformity and prevent 
recurrence. 
Source: ISO 9000:2015, 3.12.2 

Fit to load Birds are physically fit and able to withstand the journey from 
farm to the processing plant. Any birds that do not meet the 
criteria are humanely killed. Interchangeable with ‘fit for the 
intended journey’. 

Humane Methods that afford the minimum amount of stress and pain. 

Killing Any procedure which causes the death of an animal. 

Lairage A designated holding area of a processing plant where meat 
chickens or meat breeders are held before processing. 

Nonconformity Nonfulfillment of a requirement or failure to demonstrate 
fulfilment of a requirement. 

Moribund In the state of dying, approaching death. 

OIE Terrestrial Code The general provisions of the World Organisation for Animal 
Health. 

Organization A person, cooperative, association or company that undertakes 
chicken meat production or processing activities (or both). 

https://dictionary.cambridge.org/dictionary/english/skill
https://dictionary.cambridge.org/dictionary/english/knowledge
https://dictionary.cambridge.org/dictionary/english/meet
https://dictionary.cambridge.org/dictionary/english/basic
https://dictionary.cambridge.org/dictionary/english/standard
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Term Definition 

Pick-up crew Personnel involved in catching meat chickens or meat breeders 
in preparation for transport to the processing plant. 

Processing plant Abattoir or premises used for the slaughter of meat chickens or 
meat breeders and production of chicken meat products. 

Stocking density The number or weight of animals per unit area, usually 
measured in kg/m2 for meat chickens or meat breeders. 
Related to the space allowance provided to the bird. 

Stunning The procedure for rendering an animal unconscious and 
insensible to pain. 
Irreversible – where there is no possibility of the animal 
regaining consciousness. 
Reversible – where the animal may regain consciousness 
unless effectively bled out to cause death. 

The Standard This Standard, that is the National Animal Welfare Standard 
for the Chicken Meat Industry (NAWS 1001). 

Training Formal and informal vocational education and development. 

Unconsciousness State of unawareness (loss of consciousness) in which there is 
temporary or permanent disruption to brain function. 
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1 Introduction 
This industry best management practice manual is designed to provide information on welfare 
management and practices at different points along the production chain. Best practice is a set of 
procedures and practices that is found to be the most effective demonstration that organizations are 
operating at a level either at or above industry standard. Best practice is also a commitment to 
continuous improvement to uphold high welfare standards when producing chickens for meat 
purposes. 

The National Animal Welfare Standard for the Chicken Meat Industry (the Standard) contains 
requirements related to meat chicken production, including meat breeders, egg management, hatching, 
chick handling and humane killing in the hatchery. The additional guidance document provides 
further guidance on the implementation of the Standard, including examples of evidence. This manual 
is designed to further explore some of the risks to animal welfare and is intended to be a guide for 
animal welfare best management practices at different points within the production chain. In its 
current format, this document only covers the areas of chick handling at the hatchery, fit for the 
intended journey criteria, lairage conditions and live bird handling at processing. There is the 
opportunity to add to this document as required by industry. 

Within some of the following sections, a table of the relevant requirements extracted from the 
Standard is included. These are mandatory requirements of the Standard, however, you will note that 
they are ‘outcome-based’. This means that there is some flexibility in how the organization 
demonstrates that they meet the requirements. The detailed information in this manual provides 
examples of best practice building on the types of evidence that can be developed by the organization 
to demonstrate continuous animal welfare improvement, while ensuring that the mandatory 
requirements of the Standard are fulfilled. 

1.1 Compliance requirements 
The Australian Chicken Meat Industry operates under various animal welfare legislative 
requirements, standards and contractual arrangements. The National Animal Welfare Standard for the 
Chicken Meat Industry (the Standard) was first developed in 2008 and updated in 2020. This Standard 
was developed specifically for the chicken meat industry and allows organizations to demonstrate that 
they uphold high levels of welfare throughout the production chain. It can be used by processors, 
producers, individual farmers, hatcheries, breeder farm managers and others involved in the care and 
production of chickens for meat production. This document is intended as a supplementary document 
to the Standard and the associated guidance material. 

Within the Standard there is a requirement for organizations to be familiar with and fulfil all relevant 
compliance requirements. Compliance requirements are defined in the Standard as any relevant 
regulatory, statutory and contractual requirements. 

National compliance documents applicable to all organizations in the chicken meat industry are: 

• Model Code of Practice for the Welfare of Animals: Domestic Poultry, 2001 
• Model Code of Practice for the Welfare of Animals: Livestock at Slaughtering 

Establishments, 2002 
• Australian Standard for the construction of premises and hygienic production of poultry meat 

for human consumption, 2006 
• Australian Animal Welfare Standards and Guidelines – Land Transport of Livestock, 2012 
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1.2 Animal welfare and the five freedoms 
Animal welfare is defined by the World Organisation for Animal Health (OIE, 2019) as the ‘physical 
and mental state of an animal in relation to the condition in which it lives and dies’. Animals are 
sentient beings, capable of feeling negative emotions such as stress and fear, as well as positive 
emotions such as pleasure and contentment. The five freedoms represent a globally recognised set of 
principles that define the desired animal welfare outcome. The five freedoms (as defined by the OIE): 

1. Freedom from hunger, malnutrition and thirst 
2. Freedom from fear and distress 
3. Freedom from heat stress or physical discomfort 
4. Freedom from pain, injury and disease 
5. Freedom to express normal patterns of behaviour 

At all stages of the bird’s life, these five freedoms must be considered and provided for to ensure a 
life well-lived. 

1.3 Competency and the importance of good stockpersonship 
To ensure good animal welfare practices, it is important that everyone involved in husbandry, 
handling, managing, monitoring and killing chickens is competent and has the skills and knowledge 
necessary to carry out their duties. Competency can be achieved through relevant formal training 
and/or practical experience. An assessment of competency should address the person’s knowledge and 
their ability to apply that knowledge (OIE, 2019). The Standard requires that appropriate personnel are 
allocated responsibilities for fulfilling animal welfare requirements. This could be a specific ‘animal 
welfare officer’ or personnel who care for livestock as part of their daily duties. 

Table 1 shows the requirements of the Standard relevant to responsibilities and competency as related 
to animal welfare. 

Table 1: Animal welfare responsibilities and competency 

Mandatory requirements from the Standard 

5.1.1 The organization shall: 

a) identify and have access to enough personnel to enable the fulfilment of the requirements of the Standard; 
b) demonstrate that personnel involved in activities relating to husbandry, handling, stunning, bleeding, killing and animal welfare 

monitoring are competent; 
c) allocate and communicate to personnel their responsibilities; and 
d) ensure that trainers and assessors have vocational competencies at least to the level being delivered and assessed. 

5.1.2 The organization shall identify and allocate responsibilities for fulfilling animal welfare requirements, including specific personnel at 
each site with responsibility for: 

a) animal welfare, including killing; 
b) the day-to-day application of the Standard; and 
c) animal welfare monitoring activities, including the effectiveness of stunning, bleeding and killing. 

5.1.3 The organization shall provide training to personnel that: 

a) is appropriate to their assigned responsibilities; and 
b) includes emergency preparedness. 

Note: Examples of emergencies include fire, injury to livestock, truck breakdowns or accidents, acts of nature, power failures and 
environmental conditions (e.g. extreme heat or cold, flooding, high winds), disease outbreak, disruptions to feed and water. 

Chickens raised for commercial breeding and meat production depend upon the care provided to them 
by people. Research has shown that how people interact with and handle animals can affect the 
animals’ welfare and productivity. To provide animals with the necessary care, it is important to have 
a good understanding of the animal and how human interaction, actions and behaviour can affect their 
physical and mental state (Rushen, 2010). 
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Being a good stockperson is more than having a good understanding of animal husbandry practices 
and providing food, water and shelter for the animals. It is also the positive interaction between 
human and animal, and encompasses the person’s attitude and behaviour, which can strongly affect 
the animal’s fear of humans and impact their wellbeing and productivity (RSPCA 2019). 

Bird behaviour is a good indicator of how the animals are experiencing their physical environment. 
Having a good understanding of these behaviours and being able to monitor and interpret welfare 
indicators by behavioural cues is important in being a good stockperson. Visual cues can often be the 
best indicators of bird stress, health and welfare. Being in the shed regularly and getting to know the 
normal and abnormal behaviours of the flock can mean that any potential issues can be identified and 
managed quickly. 

1.4 Measuring animal welfare performance 
Within the Standard, there is a requirement for the organization to demonstrate that it has identified 
performance indicators and uses them to monitor and measure performance as it relates to animal 
welfare (Table 2). This is a key part of the Standard as it encourages the organization to focus on 
animal welfare outcomes and the concept of continuous animal welfare improvement. 

Table 2: Performance indicators related to animal welfare 

Mandatory requirement from the Standard Evidence that can be used to demonstrate fulfilment of the requirement 

4.4.1 The organization shall identify, monitor and 
measure performance indicators as they relate to 
animal welfare. 

Evidence can include: 
- identification of measurable indicators for various processes 
- demonstration of monitoring activities and equipment 
- monitoring records, with corrective actions where targets are not fulfilled. 

Wherever possible, the performance indicators should be directly related to animal welfare outcomes 
(preferably involving the use of animal-based measures; ABMs) and allow the following to be 
achieved: 

• performance targets 
• conformity with the requirements of this Standard 
• identification of risk areas 
• identification of opportunities to improve animal welfare. 
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2 Chick handling at the hatchery 
2.1 Introduction 
The hatchery is generally responsible for hatching and processing, holding, loading, and 
transportation of chicks. Hence, hatchery processes have a significant and possibly long-lasting 
impact on the welfare and quality of the chicks delivered to the farm. This chapter explores some of 
the risks relevant to animal welfare in the hatchery, specifically chick handling and humane killing. 
For the purpose of this manual, a hatching chick should be considered a ‘chick’ if the bird has broken 
away from its shell. If it remains enclosed in the shell, it should be considered an ‘unhatched embryo’. 

The requirements of the Standard that deal specifically with hatchery processes are covered in Section 
6 Egg management and hatching. However, there are additional requirements throughout the Standard 
that are relevant to the hatchery. These will also be discussed in the following sections. 

As described in Section 1 of this manual, compliance requirements are defined in the Standard as any 
relevant regulatory, statutory and contractual requirements. The relevant compliance requirements 
related to handling of chicks in the hatchery can include: 

• Model Code of Practice for the Welfare of Animals: Domestic Poultry, 2001 
• Australian Animal Welfare Standards and Guidelines – Land Transport of Livestock, 2012 
• Customer or certification requirements 

Additional requirements may be stipulated by the organization themselves, for example, the need to 
meet guidelines established by the breeding company. 

2.2 Responsible personnel in the hatchery 
Within the Standard there is a requirement to identify and allocate responsibilities for animal welfare 
(Table 1). This can be achieved by creating descriptions of the roles undertaken by hatchery staff. 
Identifying a hatchery welfare officer is an excellent way to formalise the responsibilities for animal 
welfare in the hatchery. 

Responsibilities of the hatchery welfare officer could include: 

• animal welfare monitoring and internal audit activities 
• effective operation, adjustment, inspection and maintenance of equipment 
• overseeing personnel to ensure tasks are carried out in accordance with work instructions 
• training personnel in animal welfare 
• implementing the Standard 
• confirming that corrective actions have taken place. 

Other personnel within the hatchery may be responsible for discrete tasks that require them to take 
responsibility for animal welfare during that part of the process, for example, personnel responsible 
for take-off, humane killing and preparing chicks for transport. 

2.3 Measuring welfare performance in the hatchery 
In the hatchery, many performance measures and targets will already exist, for example, hatch of 
fertile eggs, hatch window and chick yield. These can be used to measure animal welfare performance 
and demonstrate continuous animal welfare improvement over time. 
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Animal welfare performance indicators related to incubation and hatching are shown in Table 3. 

Table 3: Animal welfare performance indicators related to incubation and hatching 

Performance indicators  Explanation/description 
Hatch window The timeframe spanning from the first chick to the last chick 

hatching. If the chicks are hatching too early, they can become 
susceptible to problems such as dehydration, which can lead to 
increased mortality after placement. Chicks hatching too late can 
result in poor-quality chicks, increased pipped eggs and live 
embryo unhatched eggs. 

Number of viable chicks Number of healthy chicks from fertile eggs incubated. 

Chick health criteria Splayed legs, damaged or red hocks, red or bloodied beak, poor 
navel quality. 

Chick behaviour criteria – during take off Vocalisation, alertness, lethargy. 

Incubation conditions will influence animal welfare and be reflected in the performance indicators. 
Regular checking and recording of temperature, humidity and ventilation rates during incubation and 
hatching should be a part of any procedure developed for improving chick quality. 

Additional animal welfare performance indicators relevant to other parts of the hatchery process, such 
as chick handling and holding (prior to transport), are detailed in the following sections. 

2.4 Chick handling 
In the Standard there is a requirement for the organization to develop a documented procedure for 
handling chicks. The procedure needs to ensure that requirements 9.1.1 and 9.1.2 of the Standard are 
fulfilled (Table 4). 

Table 4: Requirements within the Standard related to chick handling 

Mandatory requirement from the Standard  Evidence that can be used to demonstrate fulfilment of the requirement 

9.1.1 The organization shall ensure that handling is 
in accordance with Compliance Requirements. 

Evidence can include: 
- a dossier of Compliance Requirements related to handling procedures 
- compliance reports and records. 

9.1.2 The organization shall ensure that the 
handling of birds is undertaken in a manner that: 
a) does not cause harm to the bird; 
b) uses low-stress techniques taking into account 

the bird’s natural behaviour; 
Note: For example, reducing stress by adjusting 
lighting 
c) does not subject birds to noise that creates 

stress or panic; and 
d) involves the appropriate use of handling 

equipment. 
Note: Handling equipment may include barriers, 
catching equipment, scales, chick handling 
equipment in hatcheries. 

Evidence can include: 
- documented procedure or method outlining the handling of chicks 
- photos or videos of correct handling methods 
- demonstration of process 
- documented training and record of competence for those responsible for 

handling birds. 
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2.4.1 Chick handling methods 

Early-life stressors, such as those associated with handling, can not only impact the immediate 
welfare of the chick but can have long-term effects on the development, performance and survival of 
chickens later in life. Therefore, the Standard focuses on the use of low-stress handling techniques 
when handling chicks in the hatchery. This can be quite difficult to achieve in a hatchery that is 
largely automated, as care for individual birds can be a challenge.  

Chicks sorted onto trays or conveyors must not be overcrowded, to avoid distress or suffocation. 
Handling systems must prevent chicks from becoming loose in the hatchery, getting trapped, falling 
or being thrown from conveyors or trays. 

When trays are used to carry chicks, they must be held in a horizontal position, such that chicks can 
maintain their balance. Handling of trays must be performed with as much care and attention as the 
handling of individual animals. Containers must not be thrown, dropped or tipped. 

Chicks carried on conveyors are often exposed to fast speeds, turns and drops that make it difficult for 
them to remain standing. Speeds that allow chicks to maintain an upright position throughout are 
obviously preferred. Reducing the height from which chicks fall, alterations and maintenance to 
equipment to ensure that chicks cannot become caught or trapped in the mechanism is important. 

When chicks are sorted and segregated for disposal, they must be handled with particular care and 
attention. A percentage of the chicks are likely to be sickly, injured or deformed, and their welfare 
must not be further compromised by the handling procedures. 

2.4.2 Developing a documented procedure for handling chicks 

A documented procedure should describe the expectations of the organization regarding how chicks 
are handled. The procedure should include: 

• identifying processes that involve handling chicks and the associated animal welfare risks 
• appropriate use and operation of handling equipment 
• maintenance of handling equipment 
• acceptable and unacceptable handling techniques 
• reference to relevant animal welfare performance indicators, for example animal-based 

measures (ABMs) associated with handling stress 
• environmental conditions, for example, appropriate levels of noise and lighting. 

Chick handling is an important part of the hatchery processes that can be monitored and managed 
through the identification and implementation of animal welfare performance indicators. Animal 
welfare performance indicators relevant to chick handling are shown in Table 5. 

Table 5: Animal welfare performance indicators related to chick handling 

Performance indicators Explanation/description 
Mortality Placement mortality occurring in the days following delivery can 

be influenced by the handling process and the impact of stress on 
the chicks. 

Visible injuries Damaged toes, blood on chick paper. 

Chick orientation – during handling The chick’s ability to stay on its feet during the handling process. 

Chick behaviour criteria – during handling Vocalisation, alertness, signs of stress, tonic immobility 
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Animal welfare performance indicators for chicks during handling at the hatchery are related to the 
level of stress experienced by the chick (Knowles et al., 2004). Tonic immobility is a measure of the 
psychological response of chicks to handling. It is a well-recognised and documented response 
observed in adult poultry, but also seen in chicks. When a bird is temporarily restrained and then 
released, it will not immediately escape, but will remain immobile for a period of time – ‘playing 
dead’. The duration of immobility is correlated with the animal’s fear of the preceding experience. 
Therefore, the more stress that a chick has experienced during handling, the longer the period of tonic 
immobility. 

2.5 Humane killing of chicks in the hatchery 
To fulfil the requirement of the Standard (Tables 6 and 7), the organization must demonstrate that it 
has processes for: 

• assessing chick viability 
• killing unhatched embryos and non-viable or surplus chicks on a regular schedule. 

This can be achieved by developing a documented procedure for the process and ensuring that the 
procedure is followed effectively. 

Table 6: Requirements within the Standard related to the assessment of chick viability 

Mandatory requirement from the Standard  Evidence that can be used to demonstrate fulfilment of the requirement 

6.2.5 The organization shall assess the viability of 
chicks after hatching. 

Evidence can include: 
- documented procedure or method for assessing viability, with criteria for 

acceptance/rejection 
- demonstration of procedure 
- chick viability records. 

6.2.6 The organization shall determine and 
implement a regular schedule for killing unhatched 
embryos and non-viable chicks, to ensure that 
animal welfare is not compromised. 

Evidence can include: 
- documented procedure or method for killing unhatched embryos and non-

viable or surplus chicks 
- demonstration of procedure 
- planned and documented schedule 
- records of killing (with time interval detailed). 

The purpose of using the term ‘regular’ in this requirement is to reduce the risk of an adverse animal 
welfare outcome. Therefore, the timing of the intervals needs to be determined by the organization, 
considering possible risk factors. 

2.5.1 Developing a documented procedure for assessment of chick viability 

It is best practice to develop identified criteria for acceptance and rejection, and the details of the 
subsequent action that needs to be taken for the chicks sorted into each category. The outcome of the 
process should be recorded, with information on the total number of chicks allocated into each 
category. 

The definition of viability may be different between organizations. It is important that the 
organization develops their own acceptance and rejection criteria. The overall aim is to select healthy 
chicks that are likely to perform well on the farm. The assessment and categorisation of chicks will 
result in allocation of chicks into different grades, with some chicks (generally whose welfare is 
compromised) being sorted for humane killing. 
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The procedure should include: 

• responsibilities and competencies 
• timing of assessment – when and where does this occur? 

o at take-off – an assessment of chicks in baskets 
o during handling – an assessment of chicks on belts 

• frequency of checking 
• criteria for acceptance and rejection – considering physical (eyes, legs, navel, abdomen) and 

behavioural (posture, activity) criteria 
• record of unviable chicks 
• action for unviable chicks. 

When establishing criteria for acceptance and rejection, chicks with the following should be deemed 
unviable: 

• protruding yolk sac 
• navel strings or buttons – this indicates that the yolk sac has not retracted completely, and the 

navel has not healed 
• splayed legs  
• damaged hocks 
• cross beaks or other genetic deformities. 

When recurring issues occur, procedures should be in place to investigate the root cause of the 
problem and initiate appropriate corrective action. 

2.5.2 Developing a documented procedure for the humane killing of chicks 

A documented procedure should describe the expectations of the organization regarding how chicks 
are humanely killed. The procedure should include: 

• viability criteria, so that personnel can determine when animal welfare is compromised 
• identifying the risks to chick welfare at this stage in the process and appropriate steps to 

mitigate the risk 
• determining a regular schedule that takes into account the impact of delayed killing on the 

welfare of the chicks 
• emergency preparedness – contingency planning 
• identifying humane killing processes 
• appropriate use and operation of humane killing equipment 
• maintenance of humane killing equipment 
• acceptable and approved methods 
• reference to relevant animal welfare performance indicators, for example, animal-based 

measures (ABMs) associated with humane killing. 

Chicks considered unviable must be humanely killed using an appropriate killing method (as defined 
in the Standard). The humane killing of chicks in the hatchery must result in immediate 
unconsciousness which lasts until death. Any equipment used must not cause harm to birds or allow 
birds to experience pain and distress. 
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Table 7: Requirements within the Standard related to the humane killing of chicks 

Mandatory requirement from the Standard Evidence that can be used to demonstrate fulfilment of the requirement 

8.3.1 The organization shall ensure methods for 
killing and subsequent disposal of dead birds fulfil 
Compliance Requirements. 

Evidence can include: 
- documented procedure or method outlining how each method is used 

relating to bird age and weight 
- documented information relating to daily mortality rates, including culls 
- documented procedures for dead bird disposal methods. 

8.3.2 The organization shall ensure: 
a) that killing of birds is in accordance with the 

methods described in Annex D; and 
b) birds are checked immediately after killing to 

confirm death. 

Evidence can include: 
- documented procedure outlining what methods are used and how 

confirmation of death is achieved 
- compliance reports and records. 

Annex D in the Standard outlines the methods of humane killing that must be used for chicks in the 
hatchery. The acceptable methods are: 

• controlled atmosphere killing (gas) 
• maceration or instantaneous mechanical destruction (IMD) 
• neck dislocation. 

Note: For requirement 8.3.2 b) in the Standard – when maceration is used as a killing method, it might 
be difficult to check birds immediately after killing to confirm death. Section 2.5.4 describes how this 
can be demonstrated by the organization. 

2.5.3 Controlled atmosphere killing methods 

Humane killing using gas involves exposing an animal to high concentrations of an inhalant, resulting 
in loss of consciousness and eventual death. This method does not result in an immediate loss of 
consciousness, therefore it is important to ensure that the induction of unconsciousness does not cause 
distress to the chicks. To fulfil animal welfare expectations, the type of gas used must: 

• meet Compliance Requirements and the requirements of the Standard 
• be capable of killing chicks 
• be non-aversive (or be used in a concentration that is non-aversive until chicks are 

unconscious) 
• induce loss of consciousness as rapidly as possible 
• be readily available and safe to use in a hatchery environment. 

Potentially suitable gases include: 

• carbon dioxide 
• nitrogen 
• argon. 

Exposure to high concentrations of carbon dioxide (at least 75% by volume in air), inert gases such as 
argon or nitrogen containing less than 2% residual oxygen, or a mixture of inert gases and carbon 
dioxide is routinely used to humanely kill day-old chicks (EFSA, 2019). Carbon dioxide is an 
anaesthetic gas that causes rapid unconsciousness when inhaled at high concentrations. However, it is 
acidic and thought to be highly aversive to birds at certain concentrations. Argon is an inert gas 
(odourless and tasteless) that kills chicks by anoxia (lack of oxygen) and has been shown to be non-
aversive. Nitrogen has the same properties as argon except it is slightly lighter than atmospheric air, 
so may be more difficult to contain within the killing equipment. 
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For older poultry killed commercially, a gradual flow rate (or rising concentration) of CO2 is usually 
used. This allows the anaesthetic effect of CO2 (and the loss of consciousness) to occur before the gas 
reaches distressful or painful levels. Immersing birds into a high concentration is faster than a gradual 
induction, however, the rapid transition into a high CO2 atmosphere causes pain and distress. This 
type of information is not as readily available for day-old chicks and there are few recommendations 
on the optimal method for using CO2 as a humane killing method. 

Day-old chicks are thought to be more resistant to hypercapnia (increasing CO2) and anoxia (lack of 
O2), as the environment in the egg can have higher CO2 concentrations compared with the atmosphere 
after hatching. This means that the information available on controlled atmosphere killing of older 
birds may not be transferable to chicks and CO2 levels to effectively induce unconsciousness, and 
death in chicks may need to be higher compared to older poultry. 

During controlled atmosphere killing, a loss of posture (the inability to remain in an initial upright 
position) is used as an indicator of loss of consciousness. The absence of rhythmic breathing and lack 
of movement can also be used to indicate death. The differences in time taken to loss of consciousness 
do not vary much between carbon dioxide, argon and nitrogen. However, the behaviour of chicks 
before the loss of consciousness indicates that anoxic gases (argon and nitrogen) do not cause any 
apparent respiratory discomfort and therefore should be the preferred gases to use. When anoxic gases 
are used, the residual oxygen concentration is critical and needs to be kept below 2% (EFSA, 2019). 
The duration of exposure needs to ensure that all chicks are dead at the end of the process. The 
recommended minimum exposure time (using gas concentrations of 90% CO2 or a residual O2 of 2%) 
is three minutes. Lower concentrations of CO2 would require a longer exposure time to ensure that all 
chicks are killed. It is important to ensure that chicks in crates are evenly distributed in a single layer 
(without overloading) to ensure that they are all exposed to the gas. Performance indicators that can 
be used to assess the effectiveness of controlled atmosphere killing are shown in Table 8. When 
checking chicks for signs of effective killing, it is important to confirm the permanent absence of 
breathing and other indicators before disposing of the carcasses. 

Table 8: Animal welfare performance indicators related to controlled atmosphere killing 

Performance indicators  Explanation/description 
Signs of effective induction – Controlled 
atmosphere 

Time to loss of posture (unconsciousness), no wing flapping 
during induction phase. 

Signs of effective killing – Controlled 
atmosphere 

Permanent absence of breathing and lack of movement, absence 
of nictitating membrane reflex, birds will appear relaxed, laying 
on their side, front or back. 

2.5.4 Maceration or instantaneous mechanical destruction (IMD) 

Maceration or instantaneous mechanical destruction (IMD), with the use of specialised equipment, 
has been a commonly used method to humanely kill day-old chicks (and unhatched embryos) as it 
results in immediate death caused by physical fragmentation of the brain. Some hatcheries are moving 
away from maceration; however, the decision is usually linked to aesthetic rather than animal welfare 
reasons. The equipment usually contains rapidly rotating blades or rollers. 

When using maceration as a killing method it is important to fulfil the following criteria: 

• Ensure that the equipment is fit for purpose. This means that equipment designed for other 
purposes, such as garden shredders, should not be used. 

• Ensure that the capacity of the equipment is sufficient for the number of chicks. This may 
involve chicks being fed into the apparatus individually or in small batches to ensure that they 
are all killed immediately. 
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• Ensure that the settings of the blades or rollers (spacing and speed) result in immediate 
physical fragmentation of the chick. The output from the macerator should be an 
indistinguishable slurry, rather than recognisable body parts such as limbs. 

• Equipment must be set up to allow regular, daily inspection of material leaving the machinery 
and be well-maintained in accordance with a planned schedule. 

• Equipment maintenance must include carrying necessary spares, especially for imported 
equipment where delays in shipping could be experienced. 

Performance indicators that can be used to assess the effectiveness of maceration are shown in Table 
9. 

Table 9: Animal welfare performance indicators related to maceration 

Performance indicators Explanation/description 
Signs of effective killing – maceration Chicks should be physically destroyed instantaneously, without 

deflection by the working parts of the equipment. The output 
should be an indistinguishable slurry. 

2.5.4 Neck dislocation 

Neck dislocation does not consistently concuss the brain and it is unlikely to cause immediate 
unconsciousness. Therefore, neck dislocation is not recommended as a best practice method for the 
routine disposal of chicks in the hatchery. If it is to be used, it should only be performed on a small 
number of chicks, or in an emergency. For chicks in particular, neck dislocation should be 
accompanied by effective severance of both the spinal cord and the blood vessels in the neck. 

Performance indicators that can be used to assess the effectiveness of neck dislocation are shown in 
Table 10. 

Table 10: Animal welfare performance indicators related to neck dislocation 

Performance indicators  Explanation/description 
Signs of effective killing No breathing, no nictitating membrane reflex. Spinal cord and 

blood vessels severed. 

2.6 Holding and preparation for transport 
Once chicks have been processed, they are usually held for a period of time prior to transportation to 
the farm. The holding period exposes chicks to a number of welfare risks, typically associated with: 

• the environmental conditions, for example, temperature, lighting and noise 
• time off feed and water. 

Animal welfare can be managed during this period by identifying and monitoring performance 
indicators associated with holding and preparation for transport (Table 11). 
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Table 11: Animal welfare performance indicators related to holding chicks prior to transport 

Performance indicators Explanation/description 
Signs of heat stress Panting, spreading wings, lethargy, chick temperature, increased 

vocalisation. 

Signs of cold stress Huddling, agitated, chick temperature, increased vocalisation. 

Chick behaviour criteria – during holding Vocalisation, alertness. 

2.6.1 Environmental conditions in holding areas 

Chicks should be delivered to the farm as quickly as possible after they come out of the hatcher. 
However, there may need to be a period when they are held in the hatchery before transport. One-day-
old chicks cannot thermoregulate; thus, temperature variations may affect welfare and long-term 
production. Chick holding conditions in the hatchery are therefore very important, particularly 
temperature, humidity and ventilation. 

Chick behaviour can indicate whether they are too hot or too cold. Hot and cold chicks tend to 
vocalise more than chicks held at a comfortable temperature. Checking chick body temperature is also 
a useful method to quantify just how hot or cold they are. Appropriate methods for temperature 
measurement are often included in breeding company guidelines. 

2.6.2 Access to feed and water 

From hatching until arriving at the farm, chicks generally do not have access to feed or water. To limit 
post-hatch time without feed, it is important to minimise the time window between first- and last-
hatched chicks and plan transport accordingly. Negative impacts of feed and water deprivation during 
hatching have been well-described (De Jong et al., 2016). A potential solution could be to provide 
feed and water in the hatchery immediately after hatching. An alternative to immediate feeding at the 
hatchery could be to transport incubated eggs and hatch on the farm. 
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3 Fit to load 
3.1 Introduction 
Before catching, loading and transport, all animals must be inspected to determine whether they are fit 
to load. Another term commonly used to describe this process is ‘fit for the intended journey’. Meat 
chickens are transported for the following reasons: 

• day-old chicks moved from hatchery to farm (see 2.5.1 for assessing chick viability) 
• meat breeders moved from rearing site to production site 
• meat chickens moved from farm to processing plant. 

Any birds that do not meet the specified criteria must be humanely killed and the reason for killing 
recorded. 

The relevant Compliance Requirements related to loading chickens for transport and making sure they 
are fit for the intended journey can include: 

• Model Code of Practice for the Welfare of Animals: Domestic Poultry, 2001 
• Australian Animal Welfare Standards and Guidelines – Land Transport of Livestock, 2012 
• Customer requirements. 

3.2 Responsible personnel when assessing fit to load criteria 
It is a requirement in the Standard (Section 5.1.2) that appropriate personnel are identified, and 
responsibilities are allocated for fulfilling animal welfare requirements. The following people are 
responsible for checking that all birds are ‘fit for the intended journey’ and that all birds deemed not 
fit for travel are humanely killed: 

• hatchery personnel – when determining chick viability 
• rearing farm manager – when transporting meat breeders from rearing site to production site 
• grow-out farm manager or owner – at the farm before pick-up handover 
• pick-up supervisor – the period from when pick-up starts to when the birds are loaded for 

transport. 

Additional responsibilities of the pick-up supervisor could include: 

• training personnel in animal welfare, including visual assessment of birds and correct 
catching and handling techniques 

• overseeing personnel to ensure tasks are conducted in accordance with work instructions 
• overseeing the effective maintenance, operation and inspection of equipment 
• overseeing personnel to ensure they are catching and handling birds in a way that does not 

cause harm 
• overseeing that the shed environment does not cause fear in the birds, for example, lights are 

dimmed and noise levels are low 
• making sure that at least one person on duty is trained and competent in on-farm humane 

killing methods. 
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3.3 Assessing whether the bird is fit to load 
Transport is stressful for birds and transporting sick or injured birds could further compromise their 
welfare. Only birds that are physically fit should be loaded for transport. 

It is a requirement in the Standard that birds transported must be assessed before being loaded (Table 
12). Any unviable chick or bird that is moribund, in pain or unable to walk must be humanely killed 
immediately. 

Table 12: Standard requirement to ensure birds are fit for the intended journey 

Mandatory requirement from the Standard Evidence that can be used to demonstrate fulfilment of the requirement 

9.2.3 The organization shall ensure that birds are 
fit for the intended journey in accordance with 
Annex C. 

Evidence can include: 
- record of dead on arrivals (DOAs) 
- records of wing damage, bruising and broken bones at processing 
- records of birds deemed not fit for the intended journey. 

In Annex C of the Standard, a bird is not fit to load if it is: 

• severely emaciated or visibly dehydrated 
• showing visible signs of severe injury or distress 
• suffering from conditions that are likely to cause increased pain or distress during transport 
• has broken legs or is unable to walk. 

3.3.1 Developing a documented procedure for assessing fit to load 

A visual assessment of each bird should be conducted to make sure birds are fit to load and physically 
capable of undertaking the trip to the farm or processing plant. This should be performed in adequate 
lighting conditions (to allow easy observation) before catching starts. Conducting full shed 
assessments with reduced lighting conditions could result in missed birds, which could compromise 
their welfare. 

A documented procedure should be in place for assessing birds for transport. The procedure could 
include: 

• identifying when the fit to load assessment takes place, such as an acceptable time period 
before catching starts  

• identifying what animals are acceptable for loading based on animal welfare indicators 
(ABMs) 

• keeping detailed and accurate records on the reasons why birds were not fit to load 
• having feedback channels in place between farm managers, contractors and growers, for 

example, numbers of birds missed in initial check 
• environmental criteria for when assessment should take place, such as lighting levels 
• criteria and suitable methods for humanely killing birds that are not fit to load. 

Within the Standard, it is a requirement that the organization demonstrates that it has identified 
performance indicators related to animal welfare and uses them to monitor and measure performance 
(Table 2). 

During the assessment of birds prior to transportation, such indicators are detailed in Table 13. 

  



20 
 

Table 13: Animal welfare performance indicators related to fitness for the intended journey 

Performance indicators  Explanation/description 
Number of birds humanely killed Reasons for killing recorded. 
Mortality DOAs (transport mortalities). 
Health criteria Broken bones, lame, unable to stand or bear weight on legs, 

wheezing or coughing, discharge from eyes or beak, sick, 
featherless, dehydrated, weak, wounds on body. 

Behaviour criteria Not moving, immobile, lethargic, moves away slowly or does 
not move when approached, runt. 

When assessing birds on farm, suitably experienced personnel, usually the grower or farm manager, 
should slowly walk through the flock prior to transport arriving. Any bird that appears to show any 
behavioural or health signs should be inspected further. 

3.4 Handling methods when catching for transport 
The Standard refers to using handling methods that are low stress and do not cause harm to the bird. 
Catching for transportation can be stressful for the flock and methods should be put in place to reduce 
this stress. Stress levels of birds during catching and loading are influenced by many factors (Mönch, 
et. al., 2020), including: 

• outside temperature 
• body weight of birds 
• light intensity. 

Suitable methods to reduce stress can include: 

• catching chickens in low light or with blue light 
• using barriers to separate chickens to avoid crowding and potential smothering 
• moving slowly throughout the flock 
• reducing loud and sudden noises 
• using ventilation to maintain airflow and temperature. 

A documented procedure should be in place for catching techniques and methods to use when 
catching for transport. The procedure should describe expectations of how birds are handled and 
loaded and can include: 

• appropriate use of machinery 
• strategies used to minimise risks 
• contingency plans for equipment failure 
• acceptable and unacceptable handling techniques 
• suitable environmental conditions, for example, appropriate levels of noise and lighting 
• identifying risks associated with catching and loading 
• opportunities for improvement. 

Performance indicators that can be used to assess handling during catching are shown in Table 14. 
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Table 14: Animal welfare performance indicators related to handling during catching 

Performance indicators Explanation/description 
Behavioural criteria – during holding Signs of stress – excessive flapping, vocalisation 
Behavioural criteria – when catching Signs of stress – huddling or smothering 
Signs of heat stress Panting, spreading wings, appear lethargic 
Signs of cold stress Huddling, agitated 
Mortality rates  At catching and DOAs 
Health criteria Bruising, broken bones, damaged wings  

3.4.1 Manual catching 

Manual catching can be stressful for birds. When developing a standard procedure, risk factors such 
as wing damage and bruising should be considered when outlining appropriate methods for catching 
personnel to use. A system should also be in place that communicates back to the catching personnel 
and transport company when birds arrive injured at their destination, so that issues can be identified 
and improvements made to the way that birds are caught and loaded. 

Catching for transportation should only be conducted by skilled and competent people to minimise 
any associated risk of injury to the birds. These people are responsible for the humane treatment and 
handling of the birds during catching. Any birds that are injured during catching should be 
immediately killed. 

Chickens do not have a diaphragm to separate their internal organs from their lungs. When inverted, 
the organs place pressure on the lungs, which can make it difficult for the bird to breath. If inversion 
is necessary when catching, it should be done quickly and quietly to reduce any potential distress.  

Single bird 

• Place two hands firmly but gently over both wings (when in a closed position) and under the 
breast. 

• Lift the bird with two hands to support its weight and restrict flapping. 
• Always keep the bird in an upright position. 

Multiple birds 

• When catching multiple birds, legislation says that a maximum of four chickens can be caught 
and carried per hand (depending on the weight of the birds). In this situation, standard 
practice is for the birds to be caught and carried by one leg. 

• If only carrying one bird per hand, catch and carry birds by both legs. Where possible, it is 
good practice to catch and carry birds by both legs. 

• Immediately place birds gently into the drawers to minimise the time spent inverted. 

Chickens must never be: 

• moved or handled roughly 
• picked up or caught by the head, neck, wing, tail or feathers 
• thrown or swung 
• dragged 
• dropped 
• kicked with the feet 
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• piled on top of each other 
• placed on their back in a crate, drawer or module. 

3.4.2 Machine harvesting 

Using a machine harvester reduces the need to physically handle each bird. When using this method, 
procedures must be in place to make sure that chickens move onto the conveyor belt slowly and do 
not get caught under the machine or between conveyor belts. Experienced staff must always be 
present while machinery is in use. This is to quietly muster the birds into the path of the machine 
harvester and to assist any bird that may need help onto the conveyor belt. 

Procedures should be in place to maintain the equipment regularly so that it works efficiently and 
does not cause injury, stress or harm to the chickens. Risk management plans should incorporate 
alternative options for catching and loading chickens in case of mechanical failure. 

3.4.3 Loading into crates 

When manually loading birds into transport crates, the following should be considered: 

• Crates should be placed and loaded on level and even ground. 
• Only load crates at the density specified by the processing company. This will vary depending 

on bird age and size. There should be enough space within each crate so that all birds can lie 
down without lying on top of another bird. 

• Do not load birds into crates or modules that are damaged or could harm the bird. Broken 
crates can have rough edges that could bruise or cut the bird. 

• Place birds carefully and quietly on their feet into the crate. 
• Do not place birds on top of other birds. 
• No part of the chicken, including wings, head and legs, should be caught in or protrude 

outside the crate, as this could cause injury. 

Mechanical harvesters will automatically load birds into transport crates based on the stocking density 
specified by the organization. Mechanical loading should always be supervised by a competent person 
when the machine is operational. Machines should be fitted with emergency stop buttons in case a 
bird becomes caught or trapped. 

3.4.4 Catching and handling during hot weather events 

During hot weather, birds can be under additional stress. Contingency plans are required and should 
consider alternative options to keep birds safe and comfortable. Options that can help to maintain 
thermal comfort when catching and loading during hot weather (Jenner and Osmond, 2018) include: 

• reducing density in modules 
• walking the shed regularly to ensure chickens are not overcrowding 
• keeping loaded modules in the shed for as long as possible and only load onto the trailer as 

late as practical 
• spraying water onto chickens on trailers, but only when there is sufficient airflow or breeze to 

create an evaporate cooling effect 
• loading trailers quickly and starting the trip as soon as possible to generate air flow 
• only making journey stops when absolutely necessary 
• ensuring the route is trafficable and flowing before leaving the farm, or finding an alternate 

route 
• delaying pick-up in times of extreme conditions 
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• keeping the doors of tunnel ventilated sheds closed to maintain airspeed and movement 
through the cool pads 

• using fan, sprinkler and/or fogging devices during loading, if appropriate and available. 

3.5 Humane killing methods 
Humane killing methods acceptable for use on farm for both meat chickens and breeders are outlined 
in Annex D of the Standard. Acceptable killing methods for use on farm are: 

• Controlled atmosphere killing system 
• Neck dislocation 
• Mechanical methods. 

The aim of humane killing is for the method to result in immediate unconsciousness (or result in 
unconsciousness without pain and distress) that lasts until death. Suitable equipment can be used only 
if it does not cause harm, pain or distress, and the operator follows the manufacturer’s instructions. 

To demonstrate that an appropriate process is in place for killing birds that are not fit to load, a 
procedure should be developed that outlines the humane killing method used and how death is 
confirmed. Procedures should also include how the organization can demonstrate that killing was 
conducted in an effective and humane manner. The training requirements and level of competence 
demonstrated by the person that performs the killing method should be outlined within the procedure. 
At least one member of the pick-up crew must be trained and competent to carry out this task. 

When using equipment to kill chickens on farm, a procedure must be in place that can demonstrate the 
equipment is suitable for use. The procedure can include the following information: 

• how and when the equipment will be used 
• training and competency requirements of the operator 
• where the equipment will be stored and its accessibility 
• cleaning schedule 
• maintenance schedule 
• emergency preparedness – contingency plan. 

3.5.1 Neck dislocation 

This is the most common method of humane killing conducted on farm. It can be done either 
manually or with the assistance of a mechanical device, and can be done effectively by a competent 
person. 

It is normally done by applying a stretching pressure to the neck and dislocating the spinal column at 
the junction with the head, resulting in the separation of the spinal column and severance of the spinal 
cord. 

Successful manual neck dislocation is dependent on the ability of the operator. Repeated success is 
also influenced by operator fatigue, bird size and bird type. Thus, for broilers approaching 3 kg or 
more, performing manual cervical dislocation can be difficult. As manual neck dislocation can cause 
operator fatigue, suitable limits should be placed on the number of birds that a single operator can kill 
using this method in one day. 

There are differences in opinion regarding the effectiveness of cervical dislocation and its ability to 
result in immediate brain dysfunction. Several researchers have concluded that manual cervical 
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dislocation results in rapid loss of brain function and onset of brain death, while other studies have 
shown that neck dislocation may not lead to immediate brain death and the researchers have expressed 
concern over its use as a killing method. With this in mind, it is important to perform neck dislocation 
in a manner that improves the chance of inducing concussion. This means that the position of 
dislocation must be as close to the skull as possible to increase damage to the brain stem. The ideal 
location for dislocation is between the first vertebrae and the skull. Following neck dislocation, there 
needs to be at least a finger-width gap between the vertebrae. Animal welfare performance indicators 
related to the use of neck dislocation are shown in Table 15. 

Table 15: Animal welfare performance indicators related to neck dislocation 

Performance indicators  Explanation/description 
Signs of effective killing – neck 
dislocation 

No breathing, short duration to loss of nictitating membrane 
reflex. Spinal cord severed. 

When developing a procedure for neck dislocation, other risk factors that should be considered are: 

• alternative methods to use if a competent person is not available 
• birds are too large to effectively use this method 
• risks to bird welfare and steps to mitigate the risk 
• large numbers of birds require humane killing. 

3.5.2 Controlled atmosphere killing (gas) 

This method uses a gas (usually CO2) at concentrations that render birds unconscious, quickly 
followed by death. Birds are placed in a closed vessel, where suitable concentrations of gas are 
administered. Small portable containers are commercially available that can be used on farm. 
Alternatively, specialised units can be made. All birds killed using this method will be manually 
handled when placed into the machine, so all catching and handling welfare requirements are 
applicable. 

Scott (2015) reported in a manual for the Australian layer industry that the following parameters are 
required for birds to reach death within two minutes when using a controlled atmosphere killing 
system: 

• adequate quantities of CO2 are available 
• all equipment is checked and is functioning properly before commencing killing procedures 
• containers are prefilled with gas before introducing the birds 
• the CO2 concentration exceeds a minimum of 40% and is preferably above 55% only once the 

birds have lost consciousness 
• birds are observed during the process to ensure the correct times to unconsciousness and 

death are achieved. 

Animal welfare performance indicators related to the use of controlled atmosphere systems are shown 
in Table 16. 

Table 16: Animal welfare performance indicators related to controlled atmosphere killing 

Performance indicators  Explanation/description 
Signs of effective induction – controlled 
atmosphere 

Time to loss of posture (unconsciousness), no wing flapping 
during induction phase. 
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Signs of effective killing – controlled 
atmosphere 

Permanent absence of breathing and lack of movement, absence 
of nictitating membrane reflex, birds will appear relaxed, laying 
on their side, front or back. 

When developing procedures for using controlled atmosphere killing on farm, the following risks 
should be considered: 

• having enough gas available 
• having suitably trained and competent staff to operate the equipment 
• ability to visually check the birds while in the enclosed vessel 
• gas cylinders freezing and maintaining adequate gas flow 
• contingency plan for emergencies 
• a suitable work health and safety (WHS) plan is in place. 

3.5.3 Mechanical killing methods 

Mechanical stunning involves the application of a physical blow to the head of the bird. To improve 
the consistency of mechanical stunning, mechanically operated equipment has been specifically 
developed to kill poultry. 

The commercial devices are designed to produce immediate death, though signs of death need to be 
checked before disposing the carcass. This may involve observing the bird for a period of time before 
disposal. 

The size and age of the bird, together with the force applied, will determine whether the bird is 
stunned or killed by the mechanical stunning process. Birds that are only stunned by the blow will 
require a further killing method to be administered to ensure death before the potential return of 
consciousness. The presence of breathing after blunt force trauma can be difficult to evaluate due to 
the normal convulsions that occur after application of the method. Mechanical stunning may not allow 
the testing of eye reflexes due to the possible damage to the orbital cavity and eyeballs during the 
application of the blow to the head. 

This method can cause operator fatigue if used on a large number of birds. It may also cause 
additional stress to the bird due to handling and inversion. Operation is best conducted with two 
people, one to restrain the bird and another to operate the equipment. 

Animal welfare performance indicators related to the use of a mechanical percussive device are 
shown in Table 17. 

Table 17: Animal welfare performance indicators related to mechanical killing methods 

Performance indicators Explanation/description 
Signs of effective killing – captive bolt No breathing, no nictitating membrane reflex. Wing flapping is 

normal and should be expected. 
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4. Lairage 
4.1 Introduction 
Upon arrival at the processing plant, birds are unloaded from the truck and placed into the holding 
facility, or lairage, until they are ready for processing. The time spent in lairage can vary and birds 
must be kept in an environment to satisfy their comfort levels. Birds should be checked as soon as 
possible upon arrival. 

It is a requirement in the Standard that the receival and lairage of live birds at the processing plant 
fulfils Compliance Requirements. Compliance Requirements relevant to lairage conditions can 
include: 

• Model Code of Practice for the Welfare of Animals: Domestic Poultry, 2001 
• Model Code of Practice for the Welfare of Animals: Livestock at Slaughtering 

Establishments, 2002 
• Australian standard for the construction of premises and hygienic production of poultry meat 

for human consumption, 2006 
• Australian Animal Welfare Standards and Guidelines – Land Transport of Livestock, 2012 
• Customer requirements 

Individual companies may also stipulate additional requirements. 

4.2 Responsible personnel at lairage 

It is a requirement in the Standard (5.1.2) that appropriate personnel are identified, and responsibilities 
are allocated for fulfilling animal welfare requirements. At the processing plant, birds are unloaded 
from the truck and placed into the lairage holding facility until they are ready for processing. A live 
bird manager is one option to ensure that staff at the processing plant are allocated to oversee animal 
welfare requirements while birds are in lairage. 

Responsibilities of a live bird manager could include: 

• regular visual inspections of birds to check for signs of distress or injury 
• compliance with space allocation 
• monitoring temperature, humidity and airspeed 
• effective operation, adjustment, inspection and maintenance of equipment 
• overseeing personnel to ensure tasks are carried out in accordance with work instructions 
• training personnel in animal welfare. 

In addition to a live bird manager, an animal welfare officer could oversee that all animal welfare 
Compliance Requirements are met, and that all necessary corrective actions have been taken. 

4.3 The lairage facility 

While in lairage, birds should be kept in an environment that provides thermal comfort and must not 
be exposed to prolonged hunger and thirst before slaughter. While in lairage, the main parameters for 
animal welfare are maintaining the thermal environment so that the birds do not become stressed from 
being too hot or cold. 
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The lairage space should be: 

• large enough to hold sufficient crates for the throughput of the processing plant  
• large enough to hold crates with space between crates to allow for adequate (and, if possible, 

uniform) ventilation 
• sheltered to provide shade and shelter so birds are protected from extreme climatic conditions 
• fitted with fans to allow for ventilation 
• fitted with fogging or sprinkler systems to allow for cooling 
• fitted with monitoring systems to measure temperature, humidity and airspeed at bird level 
• fitted with CCTV to monitor birds. 

Within the Standard, it is a requirement that the organization demonstrates that it has identified 
performance indicators related to animal welfare, and uses them to monitor and measure performance 
(Table 2). 

Performance indicators relevant for when birds are held in lairage are detailed in Table 18. One of the 
main indicators of animal welfare in lairage is thermal comfort, while others reflect both the transport 
and lairage process. 

Table 18: Animal welfare performance indicators related to holding in the lairage facility 

Performance indicators  Explanation/description 
Behavioural criteria – during holding Signs of stress – excessive activity, vocalisation, huddling, 

smothering 

Signs of heat stress Panting, spreading wings, appear lethargic 

Signs of cold stress Huddling, agitated 

Mortality rates  Dead on arrival (DOA) (transport and lairage mortalities) 

Additional measures that relate to animal welfare include: 

• optimum time in lairage 
• time off feed and water 
• keeping accurate records, including environmental conditions 
• a contingency plan for breakdowns 
• suitable lines of communication to allow feedback to be provided between the processing 

company, transport and catching contractors 
• corrective actions taken in the event of a problem, and a plan to reduce the risk of the problem 

happening again. 

4.3.1 Unloading birds from transport 

Upon arrival at the processing plant, crates are unloaded from the truck as soon as possible and birds 
are held in lairage until ready for processing. The arrangement of crates in the lairage must allow 
adequate space for visual inspection and sufficient airflow. The style of crate must also allow access 
and for observation of the birds while the crates are stacked. 

When unloading and stacking crates in lairage, a procedure should be in place that: 

• allows birds to be checked immediately upon unloading 
• allows crates to be stacked in a way that allows for good airflow over the birds 
• minimises the length of time birds spend in lairage 
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• allows personnel to regularly visually observe and assess the welfare status of birds 
• has a contingency plan for extreme heat or cold conditions 
• allows birds that are ill or injured to be easily removed and humanely killed. 

Factors that can affect the condition of birds upon arrival include: 

• length of travel time 
• temperature and season of the year 
• weather conditions during transport, for example, rain 
• stocking densities in the crates. 

All birds should be checked upon arrival, and any birds that are visibly distressed due to heat stress 
should be prioritised for processing. 

Birds held in lairage experience different temperatures depending on where they are located within 
the crate and within the stack. Birds located in the centre of the crate have less airflow and potentially 
experience higher temperatures. Heat generated from birds within crates rises, and this could also 
increase the temperature for the birds at the top. Birds held in crates may have restricted movement, 
which is also dependent upon stocking densities, and this could lead to heat stress. 

Before leaving the plant, operators must clean and sanitise transport cabs and trailers. Before being 
reloaded onto the transport, empty crates should be cleaned, sanitised and inspected to ensure they are 
free of dirt and any organic matter. Crates that are broken or have protruding parts that could harm the 
birds must be repaired or disposed of. 

4.3.2 Environmental conditions 

Maintaining a suitable thermal environment for birds in lairage will help to minimise stress and 
improve welfare conditions. The conditions within the lairage should be as uniform as possible for all 
birds. 

A documented procedure should describe the expectations of the organization regarding how the 
environmental conditions in the lairage are managed. The procedure should include: 

• regular monitoring of temperature, humidity and air speed at bird level 
• a contingency plan for times of emergency, such as system breakdowns 
• maintenance schedule for environmental management equipment  
• identifying processes that involve handling birds and the associated animal welfare risks 
• appropriate use and operation of handling equipment 
• reference to relevant animal welfare performance indicators, for example, ABMs associated 

with handling stress. 
• other relevant environmental conditions, for example, appropriate noise levels 

When confined to stacked crates in lairage conditions, it is often difficult for birds to thermoregulate. 
Birds on the edge of the crates might be cool, whereas those in the centre might be hot. Birds also 
generate heat, which rises through the crates and can cause birds at the top to be hot. 

Factors that can cause heat stress in birds while in lairage can include: 

• temperature 
• humidity 
• airflow 
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• stocking density in the crate 
• time spent in lairage 
• season of the year 
• distance travelled from farm 
• bird age 
• bird weight. 

Animal welfare performance indicators related to holding in lairage are shown in Table 19. 

Table 19: Animal welfare performance indicators related to unloading and holding in the 
lairage 

Performance indicators  Explanation/description 
Behavioural criteria – during holding Signs of stress – excessive activity, vocalisation, huddling, 

smothering 

Signs of heat stress Panting, spreading wings, appear lethargic 

Signs of cold stress Huddling, agitated  

Ideal lairage conditions for birds to maintain thermal comfort are: 

• Temperature: 15–25 °C 
• Relative humidity: 60–65% 
• Lairage time: no more than 3–4 hours in a controlled environment (EFSA, 2019). 

It is recommended that lairage facilities are fitted with water cooling systems; however, care must be 
taken when using water cooling when humidity levels are high, as this is when birds are less able to 
expel heat by panting. 

Airflow can also be used to reduce the temperature of the birds. However, an airspeed of 1 m/s 
between and around the crates may mean that the airspeed at bird level is less than 0.1 m/s (Quinn, 
et.al., 1998). 

Regular inspections of birds and maintaining suitable thermal conditions in lairage are required to 
minimise welfare risks. 
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5 Live bird handling at processing 
5.1 Introduction 
Handling in the processing plant can have a significant impact on the welfare and quality of the birds 
delivered from the farm. This chapter explores some of the risks relevant to animals during 
processing, specifically handling during shackling, stunning and slaughter. 

The requirements of the Standard that deal specifically with processing can be found in Section 10, 
however, there are additional requirements throughout the Standard that are relevant to the processing 
environment. These will also be discussed in the following sections. 

As described in Section 1 of this manual, compliance requirements are defined in the Standard as any 
relevant regulatory, statutory and contractual requirements. The relevant compliance requirements 
related to handling of birds in the processing plant can include: 

• Model Code of Practice for the Welfare of Animals: Domestic Poultry, 2001 
• Model Code of Practice for the Welfare of Animals: Livestock at Slaughtering 

Establishments, 2002 
• Australian standard for the construction of premises and hygienic production of poultry meat 

for human consumption, 2006 
• Customer or certification requirements. 

Additional requirements may be stipulated by the organization, for example, the need to meet 
standards established by a company. 

5.2 Responsible personnel in the processing plant 
In the Standard there is a requirement to identify and allocate responsibilities for animal welfare 
(Table 1). This can be achieved by creating descriptions of the roles undertaken by processing staff. 
Identifying an animal welfare officer is an excellent way to formalise the responsibilities for animal 
welfare in the processing plant. 

Everyone that unloads birds from crates and places them into the shackles has a responsibility to 
handle birds in a way that does not cause harm and uses low-stress techniques. An animal welfare 
officer or leading hand may be responsible for overseeing staff to ensure that the correct techniques 
are used. 

Responsibilities of the animal welfare officer could include: 

• animal welfare monitoring and internal audit activities 
• effective operation, adjustment, inspection and maintenance of equipment 
• overseeing personnel to ensure tasks are carried out in accordance with work instructions 
• training personnel in animal welfare 
• implementing the Standard 
• confirming that corrective actions have taken place. 

Personnel that handle birds pre-slaughter may be responsible for: 

• checking for DOA, moribund and injured birds 
• humanely killing injured, runt and moribund birds before shackling 
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• humanely killing conscious birds following stunning 
• removing birds from crates 
• placing birds into shackles. 

5.3 Shackling prior to electrical waterbath stunning 
Individual bird handling in the processing plant is generally associated with electrical stunning 
systems, when birds are shackled for conveyance into the waterbath. Birds are likely to already be 
under some stress following the on-farm catching procedure, transport and lairage. Therefore, 
additional handling during retrieval from the crate and shackling needs to be controlled to reduce bird 
activity and protect them from physical injury. This can be achieved by limiting the amount of 
handling and ensuring the handling procedures do not cause panic in the birds. This is reflected by 
requirements 9.1.1 and 9.1.2 in the Standard (Table 20). 

Table 20: Standard requirements related to handling in the processing plant. 

Mandatory requirement from the Standard Evidence that can demonstrate fulfilment of the requirement 

9.1.1 The organization shall ensure that handling is in 
accordance with Compliance Requirements.  

Evidence can include: 
- a dossier of Compliance Requirements related to catching and 

handling procedures 
- compliance reports and records. 

9.1.2 The organization shall ensure that the handling of birds 
is undertaken in a manner that: 
a) does not cause harm to the bird; 
b) uses low-stress techniques taking into account the bird’s 

natural behaviour;  
Note: For example, reducing stress by adjusting lighting  
c) does not subject birds to noise that creates stress or panic; 

and 
d) involves the appropriate use of handling equipment. 
Note: Handling equipment may include barriers, catching 
equipment, scales, chick handling equipment in hatcheries. 

Evidence can include: 
- Documented procedure or method for catching and handling 

chickens in different areas of the production chain. This will 
include catching and handling chicks, meat breeders and meat 
chickens at the hatchery, on farm and at the processing plant 

- photos or videos of correct handling methods 
- demonstration of process 
- documented training and records of competence for people 

responsible for handling birds. 

A documented procedure to effectively manage the shackling process should be in place. The 
procedure should consider: 

• the style of crate and ease of removal 
• using a shackle size (gauge) that is appropriate for the size of the legs of poultry being 

processed so that electrical contact can be optimised without causing compression of the 
shank. 

• lighting conditions and uniformity of lighting between the shackling area and the waterbath 
stunner  

• identification and management of injured and runt birds  
• handling techniques – removal of birds from the crate and placement on the shackle 
• effective use of a breast comforter to reduce stress, flapping and head raising. Continuous 

contact is particularly important at the first shackling point and around any external bends. 
• reduction of noise levels  
• appropriate shackle line speed to limit agitation and flapping on the line 
• use of an effective shackle cleaning procedure that removes severed feet from the shackles, 

cleans any grease/scale from the shackle and ensures that the shackles are wet before the next 
birds are hung on the line. 

• rotation, sufficient number of staff for the line speed and appropriate working conditions, all 
reviewed on CCTV footage to identify areas for improvement. 
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Animal welfare performance indicators related to the shackling process are shown in Table 21. 

Table 21: Animal welfare performance indicators related to the shackling process 

Performance indicators  Explanation/description 
Signs of stress – during shackling Excessive wing flapping, vocalisation, head raising, ineffective 

contact with the breast comforter. 
Health criteria Bruised and damaged legs. 
Position of the bird as they enter the 
waterbath 

Birds are settled with their head down. 

5.4 Stunning and slaughter 
There are two main stunning systems used in Australia, and each presents different risks to animal 
welfare. They are: 

• Electrical stunning (whole body using a waterbath) 
• Controlled atmosphere stunning (CAS)  

Electrical stunning whereby electrodes are manually applied to the head of the bird is also used, but 
this is generally confined to very small processing plants or on the farm. 

When electrical waterbath stunning is employed, birds are shackled prior to stunning. For CAS, birds 
are shackled after stunning and therefore the welfare risks associated with handling are not as 
significant. The Standard contains requirements related to the stunning and slaughter process, 
including the requirement that a documented procedure is in place that covers monitoring and 
management of the stunning system. 

Table 22: Standard requirements related to stunning and slaughter 

Mandatory requirement from the Standard Evidence that can demonstrate fulfilment of the requirement 

10.2.1 The organization shall ensure that birds are stunned 
prior to slaughter, using a permitted method as described in 
Annex D. 

Evidence can include: 

- documented procedure or method that includes reference to the 
stunning process (Annex D) 

- manufacturer’s instructions and recommendations 
- demonstration of stunning equipment and process 
- observation of equipment 

10.2.2 The organization shall ensure that: 

a) stunning is effective; and 
b) monitoring of stunning effectiveness and management of 

failures associated with the stunning system are performed 
in accordance with the procedures developed under Annex 
A. 

Evidence can include: 

- documented procedure or method that includes reference to the 
stunning process (Annex A) 

- documented procedure or method that includes reference to the 
stun monitoring procedure (Annex A) 

- demonstration of stunning and stun monitoring procedures 
- monitoring records, with corrective actions where targets are not 

fulfilled. 

10.2.3 The organization shall ensure that: 

a) birds remain unconscious during the period between 
stunning and death; and 

b) dressing procedures are not performed before the bird is 
dead. 

Evidence can include: 

- documented procedure or method that includes reference to the 
stunning process and under what circumstances a back-up 
method needs to be used 

- documented procedure or method that includes reference to the 
bleeding procedures and how death is assured prior to further 
dressing processes 

- demonstration of the procedure. 
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5.4.1 Controlled atmosphere stunning (CAS) 

Controlled atmosphere stunning (CAS) methods, involving the exposure of poultry to gas mixtures, 
have become increasingly common. When CAS systems are used commercially, several different gas 
mixtures of varying concentrations are used, though all are either based on carbon dioxide (CO2) or a 
mixture of CO2 and an inert gas such as argon or nitrogen.  

When only carbon dioxide is used, the gas is administered in increasing concentrations to minimise 
adverse reactions in birds. In all the CAS systems used in Australia, birds are first exposed to 
relatively low concentrations (<40% CO2 by volume in air), and then once the birds are unconscious, 
they are exposed to a higher concentration (approximately 80–90% CO2 by volume in air) to ensure a 
stunning effect that lasts until death. There are three main types of CAS system used commercially: 

• Deep pit  
• Moving conveyor 
• Cabinet 

There are several welfare criteria that are relevant to CAS systems. They are: 

• method of handling into the system – some systems require conscious birds to be tipped onto 
a conveyor for conveyance into the gas 

• aversiveness of the gas 
• disruption of respiration and period of anesthesia 
• state of consciousness at the onset of wing flapping and muscular contractions 
• effective control of gas concentrations throughout the enclosure 
• effective monitoring of gas concentrations, including the ability to visually observe birds. 

When monitoring the initial stages of CAS (<40%), it is normal to observe open-beak gasping and 
headshaking prior to birds losing consciousness. During exposure to a concentration of <40%, birds 
should lose consciousness, as indicated by loss of posture. Wing flapping activity may be observed 
later in the stunning process; however, this occurs after unconsciousness and should not be interpreted 
as signs of aversion. Upon exit, birds should be laying relaxed on their front, side or back. The body 
will be completely relaxed, breathing absent and the eyeballs fixed. This is summarised in Table 23. 

Table 23: Animal welfare performance indicators related to controlled atmosphere stunning 

Performance indicators  Explanation/description 
Signs of effective induction – Controlled 
atmosphere 

Time to loss of posture (unconsciousness), no wing flapping 
during induction phase 

Signs of effective stunning – Controlled 
atmosphere 

Absence of breathing and lack of movement, absence of 
nictitating membrane reflex, birds will appear relaxed, laying on 
their side, front or back 

Number of conscious birds Measured at exit of CAS system 

The documented procedure for effective controlled atmosphere stunning should include the following: 

• Ensure smooth movement of birds through the system, avoiding tipping systems if possible 
• Control stocking density to avoid crowding in crates and on conveyors, increasing the 

likelihood of all birds being exposed to the gas 
• Set-up the system such that birds are not exposed to concentrations of CO2 >40% before 

unconsciousness occurs 
• Ensure the operatives recognise the signs of a smooth induction and relate them to the gas 

concentration 
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• Heat and increase the humidity of the gas to reduce the chance of thermal shock and possible 
aversion 

• Monitor gas concentration to ensure that suitable parameters are always achieved 
• Improve understanding of the equipment being used and the equipment manufacturer’s 

recommendations 
• Ensure that ineffectively stunned birds are identified and either humanely killed immediately 

or re-stunned by placing back through the CAS system without delay 
• Provide visible and audible alarms to alert operatives if gas concentrations deviate from the 

pre-set parameters. 

5.4.2 Electrical stunning 

In poultry processing plants, electrical waterbath stunning is the technique that is most widely used. It 
requires birds to be suspended upside down, with their feet restrained in metal shackles. In a 
waterbath, the current flows from an electrode in the base of the bath, through the birds, to the earthed 
shackle line. Although the current passes through the whole body, waterbath stunning can be 
performed as a reversible stunning method if the combination of current parameters does not induce 
cardiac arrest. 

Electrical stunning is a humane method of rendering an animal immediately unconscious, and with 
timely and effective bleeding, unconsciousness will last until death. However, effectiveness is 
determined by the fulfilment of specific technical requirements. In addition to the effect of electrical 
parameters, bird welfare issues arise from the process of handling the birds before they are stunned 
and the design of the waterbath stunner itself (see Section 5.3). 

In all electrical waterbath systems, birds are exposed to the possibility of receiving a pre-stun shock 
before they are stunned; the risk can be greater with a reduced depth of immersion. Factors that 
increase the prevalence of pre-stun shocks at the entrance to the waterbath can include: 

• a wet entry ramp that becomes electrified 
• slow line speeds that allow the wing (or other part of the body) to enter the water before the 

head 
• dipped shackle lines  
• incorrect angle of the entry ramp 
• shallow immersion 
• agitated birds at the entry to the waterbath, for example, caused by ineffective contact with 

the breast comforter or use of a hock spray that wets the birds. 
• physical contact between birds on the shackle line, particularly if the birds are wet, leading to 

a shock from the adjacent bird. 

In addition to the pain experienced by the bird, a pre-stun shock may also cause birds to flap, lift their 
head and miss the waterbath. 

Effective electrical stunning involves the application of an electrical current to the brain of sufficient 
magnitude to induce epilepsy and thus unconsciousness. The aim of any stunning system is to achieve 
a 100% effective stun. Of all the electrical parameters tested scientifically, neither AC nor DC 
currents give 100% stunning effectiveness when using EEG methods of measurement (EFSA, 2012). 
This is partly explained by the fact that when birds are stunned in a multiple bird waterbath, they are 
exposed to an electrical current determined by a constant voltage. Thus, the electrical current passing 
through each bird will depend on their individual resistance. Birds with a low resistance will receive 
more current than birds with a higher resistance. Factors that affect the resistance of an individual bird 
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can also increase the variation between birds, and hence increase the likelihood of ineffective stunning 
for some birds. 

Factors that can increase resistance include: 

• shackling on top of a severed foot 
• shackling by one leg 
• poor shackle position 
• dry shackles 
• presence of scale on the shackle surface 
• thin legs (for example, female birds compared with males) 
• keratinised skin on the legs (e.g. older birds). 

The most reliable way to determine if a bird is unconscious is by looking for particular patterns in the 
EEG. However, this is obviously not a practical approach in the processing plant. Testing of brain-
stem reflexes, such as rhythmic breathing and the nictitating membrane reflex, can be used as a proxy 
indicator of unconsciousness when appropriate electrical parameters are used. Within Australia, 
electrical parameters are not mandated in legislation, meaning that the organization needs to establish 
appropriate electrical parameters to ensure an acceptable animal welfare outcome. This information 
can be found in EFSA guidance (2012). Only once the appropriate electrical stunning parameters have 
been established can practical indicators of unconsciousness be used with confidence (Table 24). 

Table 24: Animal welfare performance indicators related to electrical stunning 

Performance indicators  Explanation/description 
Contact with the electrode/electrified 
water  

The head of the bird needs to be in immediate and continued 
contact. 

Signs of effective stunning – Electrical 
stunning (when appropriate electrical 
parameters are used) 

Absence of breathing and lack of movement, absence of 
nictitating membrane reflex, signs of epilepsy, such as tremors 
and wing flapping (when high frequency is used). 

Number of conscious birds Measured at waterbath exit, overt signs of consciousness. 

5.4.3 Back-up methods 

The Standard requires that birds remain unconscious until death through bleeding. This means that 
any documented procedure or method that includes reference to the stunning process needs to 
consider circumstances that would require a back-up method to be used. Within Australia, manual 
neck cutting (without stunning) is the most commonly used back-up method for birds that miss the 
stunner. 

Other methods for ineffectively stunned birds include placing them back through the system or neck 
dislocation (where CAS systems are used) or decapitation (after ineffective electrical stunning). The 
Australian poultry industry tends to use neck cutting in preference to neck dislocation, however, there 
is scope for industry to develop a more humane alternative that can be applied in a practical situation. 
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