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Mass Euthanasia and Depopulation in Industrial Animal Agriculture
In the United States today, farms that produce eggs or poultry meat are often extremely large, 
housing tens of thousands—or even millions—of chickens, turkeys, or ducks in one location. 
While such large-scale, intensive confinement may reduce the cost of producing animal 
products, it can also cause significant harm to the animals.1 In addition, major challenges arise 
when such operations are struck by fatal diseases or other emergencies. In such situations, 
animals’ lives may be ended to alleviate or prevent suffering, slow the spread of a disease,  
and/or limit economic losses. During the COVID-19 pandemic, for example, more than 10 
million chickens were killed due to limited processing capacity. More recently, millions more 
were killed when two large poultry companies declared bankruptcy.2, 3, 4, 5

Many people are familiar with the practice of euthanizing animals to limit their suffering near 
the end of life. Fewer may be familiar with the practice of “depopulating” massive flocks or 
herds of farmed animals for disease control or other purposes. Euthanasia (from the Greek 
euthanatos, meaning “easy death”) is the act of ending a life in a manner that causes minimal 
discomfort as an act of mercy—typically when an animal is suffering and has little hope for 
regaining a good quality of life. “Depopulation,” by contrast, refers to killing a large group of 
animals in response to urgent circumstances.6 
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Some argue that it is acceptable for depopulation methods to involve pain or distress because 
considerations other than animal welfare—such as the need to act quickly—must take priority 
during depopulation events.7, 8, 9 Indeed, at present, depopulation is usually carried out via 
methods that emphasize ease of implementation, while causing the animals to experience 
severe and/or prolonged suffering.10, 11 

However, technology has advanced such that some methods of depopulation are benign 
enough that they could also qualify as mass euthanasia methods—that is, they can quickly 
facilitate the death of suffering animals without causing additional pain or distress. 

One of the depopulation methods most widely used today, as well as two of the most practical 
and economical higher-welfare alternatives, are described below. 

Bird Flu and the Use of Heatstroke for Mass Killing
Highly pathogenic avian influenza (aka HPAI, or “bird flu”) causes suffering and death in 
chickens, turkeys, and many other animals. Federal policy has long been to rapidly destroy 
any HPAI-exposed flocks in hopes of preventing further spread and eradicating the disease.12 
Past outbreaks in the United States have been contained following the depopulation of 
affected farms.

Since 2022, however, HPAI has persisted in the United States despite the depopulation of flocks 
totaling nearly 200 million birds. The virus has become endemic in wild birds, meaning HPAI 
infection and subsequent depopulation of poultry flocks are likely to continue indefinitely.13

During the current outbreak, a depopulation method known as “ventilation shutdown plus 
heat” (VSD+) has become a common method of depopulation.  VSD+ involves sealing the barn 
containing the affected animals and adding heat, eventually causing fatal heatstroke.14 Dying by 
heatstroke entails prolonged suffering in the form of severe thermal discomfort, pain, anxiety, 
frustration, exhaustion, and respiratory distress.15 Most birds die over the course of four or more 
hours; most barns depopulated with VSD+, however, have survivors who languish for many 
more hours or days until they are eventually killed by another method.16  

Because of its negative impact on animal welfare, other countries prohibit VSD+, or the method 
has been rejected by their poultry industries.17, 18, 19, 20 In the United States, however, tens of 
millions of birds are killed annually in depopulations using heatstroke. Large egg operations, 
which can house millions of birds at a single location, use VSD+ the most.

Nitrogen-based Methods of Depopulation
Methods that use nitrogen (N2) to euthanize or depopulate flocks of chickens, turkeys, or ducks 
have emerged as the most promising options to replace VSD+.21 Properly performed, these 
methods cause no pain and little or no distress to the animals.22 N2-based methods create 
extremely low oxygen levels (“anoxia”) around the animals. Without oxygen, brain function 
rapidly ceases and consciousness is lost. Involuntary, uncoordinated movements occur in 
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some birds after they are unconscious or possibly in the moments during which they lose 
consciousness.23, 24 As long as oxygen levels decrease at an appropriate rate, and other sources 
of fear or distress (such as noise or uncomfortable temperatures) are avoided, death via N2 
anoxia is considered a form of humane euthanasia for chickens, turkeys, and ducks.25 In fact, 
it may be more humane than other common euthanasia methods; it does not, for example, 
require restraint (as with lethal injection) and does not cause pain or respiratory distress (as 
with carbon dioxide gassing).

Anoxic conditions can be created via 
containerized gassing units, whole house gassing, 
or high-expansion nitrogen foam. The latter two 
methods, detailed below, are more appropriate for 
depopulating poultry flocks because they require 
little or no live animal catching or handling.

Nitrogen Whole House Gassing
With nitrogen whole house gassing (NWHG), 
liquid or gaseous N2 is released to drop the 
oxygen level throughout the entire barn.26 Birds 
continue to eat, preen, and walk around until the 

Left: Through pre-established contracts with suppliers, liquid nitrogen is easily sourced and 
inexpensive. Right: Controlled distribution of nitrogen gas via a manifold and hoses for whole 
house gassing.

Wireless equipment is used to monitor barn 
conditions during nitrogen whole house gassing.
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oxygen concentration drops to approximately 7%.27 At this stage, they briefly become ataxic 
(wobbly) before losing consciousness. Death occurs soon afterward. 

NWHG can be used in poultry houses that either are ventilated mechanically or can be 
reasonably well sealed. Equipment is available for monitoring barn conditions, including 
oxygen levels, temperatures, and other parameters essential to ensuring welfare.28

High-Expansion Nitrogen Foam
High-expansion nitrogen foam (HENF) consists of lightweight, large-sized foam bubbles that 
hold N2 gas and more rapidly displace oxygen from the animal’s immediate environment.29, 30  
Only the birds surrounded by foam experience low-oxygen levels; neighboring birds are 
unaffected. Birds do not appear to be distressed by the foam, particularly if care is taken 
to ensure it is a comfortable temperature. Unlike water-based foam—another means of 
depopulation—HENF does not cause the distressing experience of airway obstruction; rather, 
the birds lose consciousness due to lack of oxygen in the surrounding environment.31 

A range of HENF systems are available. Some require birds to be placed in a container,32 while 
others can be applied to the entire barn.33, 34 Buildings do not need to be sealed with this method. 

High-expansion nitrogen foam uses large, dry bubbles to create an oxygen-free environment.
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Transitioning to Higher-Welfare, Nitrogen-Based Methods 
Both NWHG and HENF are available and approved for depopulating poultry flocks in the 
United States.35 Because N2 can be easily extracted from the atmosphere and is used in 
many industries, it is inexpensive and readily available. The US veterinary profession supports 
a transition toward N2-based depopulation methods.36, 37 Unfortunately, however, N2-based 
methods have not yet been used for depopulating US poultry flocks affected by HPAI. 
Meanwhile, numerous poultry farms have repeatedly used VSD+ in response to HPAI infection.38 

Unlike VSD+, which usually involves little to no advanced preparation or forethought, producers 
must plan ahead to ensure that N2-based methods can be rapidly deployed on their operation 
in an emergency. However, even very large poultry farms can achieve adequate preparedness 
within a few months.

Preparedness 
Requirements for All 
Nitrogen-Based Methods:

	● Calculate required 
amount of N2 gas 

	● Enter into contract with 
N2 supplier 

	● Develop standard 
operating procedures

	● Obtain monitoring 
equipment

Additional Preparedness 
Requirements for NWHG:

	● Obtain manifold and 
hoses needed to deliver 
N2

Additional Preparedness 
Requirements for HENF:

	● Calculate required 
amount of water and 
foam concentrate

	● Obtain foam-
generation equipment 
and supplies

	● Enter into contract with 
water supplier

	● Obtain leaf blowers to 
disperse foam

Several years into the current bird flu outbreak, HPAI-related depopulation can no longer be 
considered an unanticipated emergency; it is now a predictable feature of poultry production. 
Particularly because producers receive taxpayer-funded compensation for both their killed 
birds and depopulation costs, they have a responsibility to undertake the planning and 
preparation to ensure that higher-welfare depopulation methods are utilized.

Photos | page 1: Jo-Anne McArthur/Sibanye Trust/We Animals; pages 3–4: Livestock Welfare Strategies
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