) Animal Welfare Institute

(‘@ 900 Pennsylvania Avenue, SE, Washington, DC 20003

October 2021

José Arce, DVM, President

Panel on Animal Depopulation

American Veterinary Medical Association
1931 North Meacham Road, Suite 100
Schaumburg, IL 60173-4360

Reference: Classification of Ventilation Shutdown Methods in the AVMA Guidelines for the
Depopulation of Animals

Dear Dr. Arce and Members of the Panel on Animal Depopulation:

We are writing on behalf of the Animal Welfare Institute (AWI) regarding the classification of
various forms of ventilation shutdown (VSD) in the AVMA'’s Guidelines for the Depopulation of Animals.
The AVMA House of Delegates and Board of Directors recently referred to the AVMA Panel on
Depopulation a resolution to reclassify as “not recommended” all forms of VSD, including VSD+, in which
heat, humidity, and/or carbon dioxide is added after the ventilation system is shut down.?

AWI encourages the Panel to revise its position on ventilation shutdown. Methods of ventilation
shutdown that rely primarily on heatstroke or hyperthermia, including VSD and VSD + heat and/or
humidity should be classified as not recommended. Though referenced in the Guidelines, the method of
“VSD + carbon dioxide (CO)” has been little studied by this name. As discussed further below, available
research suggests VSD+ CO; is essentially equivalent to whole house gassing (WHG) with carbon dioxide,
a more widely used and studied depopulation method. Consequently, references to VSD+CO; should be
removed from the Guidelines.

In support of our recommendations, we would like to raise several important issues for
consideration by the Panel. First, there are serious concerns about the methods and conclusions of
some of the VSD research that was or will be considered. Second, new research on more humane, rapid,
and effective depopulation methods should be reviewed by the Panel. Finally, the Panel must consider
the effect that classification of VSD/VSD+ may have on planning, preparedness, and decision making by
the poultry and pork industries. Should the Guidelines continue to classify some form(s) of VSD as
“permitted in constrained circumstances,” it is imperative that the Guidelines describe in detail which
circumstances qualify and explicitly exclude depopulation of healthy animals due to supply chain
disruption.

Research on VSD

Heatstroke pathophysiology in porcine and avian patients

As you are likely aware, limited research has been carried out on methods of ventilation
shutdown, particularly on their implications for animal welfare. The available research indicates that,
unless combined with very high concentrations of carbon dioxide (CO,), ventilation shutdown typically



causes death via hyperthermia, or heatstroke, rather than hypoxia or hypercapnia in both pigs and
poultry.?3

In terrestrial vertebrates, heatstroke is universally recognized as being detrimental to welfare.
This is among the reasons the World Organisation for Animal Health (OIE) does not recommend any
form of VSD, even in disease control situations.* In mammals, the pathophysiology of heatstroke is well
preserved across species. People afflicted with heatstroke describe feeling anxiety, muscle cramps,
headache, nausea, and malaise.® In dogs, a species in which it has been well studied, heatstroke causes
direct hyperthermal injury to tissues and blood vessels, causing widespread cellular necrosis (cell death)
and hypotension (low blood pressure).® In order to dissipate heat, blood is shunted toward the skin and
away from the splanchnic circulation that supplies the gastrointestinal tract. The resultant hypoxia and
oxidative stress cause extremely uncomfortable gastrointestinal symptoms, such as hematemesis
(vomiting blood), melena (defecating digested blood), and gelatinous, bloody diarrhea. Other sequelae
include rhabdomyolysis (destruction of muscle tissue), hepato- and splenomegaly (enlargement of the
liver/spleen which can be painful), acute respiratory distress syndrome, and disseminated intravascular
coagulation. One of the authors of this letter (GRI) has treated numerous canine heatstroke patients and
can attest to their suffering and distress.

Research carried out specifically on pigs commercially raised for meat confirms that their gut is
very sensitive to heatstroke and heat stress. In one experiment, in which pigs were subjected to a
temperature of 95°F (35°C) and 24-43% humidity, they exhibited reduced intestinal integrity.” In
another study, pigs subjected to heat stress (temperature of 98.6°F [37°C] and 40% humidity) had
changes to their intestinal integrity after only two hours, with intestinal sloughing noted soon after.?
Both of these studies documented a doubling of respiratory rate under conditions of heat stress. The
environmental conditions in these two studies pale in comparison to those reported in a recent VSD
study (discussed below), in which the maximum temperature during each VSD cycle was between
155.3°F (60.5°C) and 170.1°F (76.7°C), with humidity as high as 96.8%.° Recent literature reviews of
swine depopulation methods concluded that the welfare costs, in terms of suffering and distress, of any
form of VSD were simply too great for it to ever be used.'!

As heatstroke is an uncommon presentation in clinical avian medicine, less research on its
pathophysiology is available. However, heat stress has long been associated with reduced welfare
status, and temperature-humidity combinations that are high enough to cause death also cause severe
stress and suffering.>13 In broilers, heat stress has been documented to increase serum concentration
of corticosterone (a marker of stress and negative welfare in birds) and impair intestinal integrity,
suggesting that birds likely experience similar discomfort and distress as mammals.'* Experimental
induction of heatstroke in anesthetized galahs and rock doves documented congestion of the lungs and
intra-airway hemorrhage in some subjects, which suggests that non-anesthetized birds affected by
heatstroke likely experience respiratory distress.'

The only published study on use of VSD+ in a commercial poultry facility, which implemented
the temperature and time parameters described in the 2019 Guidelines, confirms that, with VSD + heat,
carbon dioxide levels remain sublethal and heatstroke causes the birds’ death.'® The study did not focus
on animal welfare, but the few animal-based measures it includes indicate serious welfare concerns.
Though average time until death/unconsciousness was not determined, most birds did not begin to lie
down until 135 minutes after the start of the process and some remained standing more than 210



minutes. From the start to the end of VSD+ cycle, the animals’ core and surface body temperatures
increased, on average, approximately 8.5°F (4.7°C) and 26.6°F (14.8 °C), respectively.

Given what we know about heatstroke in pigs and poultry, killing via inducing hyperthermia fails
to meet the Guidelines’ key criteria for an acceptable method of depopulation, including that animals
“experience a rapid loss of consciousness or loss of brain function under the prevailing conditions,”
experience “loss of consciousness followed by death with a minimum of pain or distress,” and “are
handled in a humane manner before and during their depopulation.”?’

North Carolina State University study on VSD/VSD+ use in hens

In the 2019 Guidelines, the only VSD research cited was a study entitled “Evaluating hen
behavior and physiological stressors during VSD for the development of humane methodologies for
mass depopulation during a disease outbreak,” which was funded by the US poultry industry and carried
out by Dr. Ken Anderson at North Carolina State University (NCSU).*® During the comment period on the
draft guidelines, this study had not been peer reviewed or released to the public.

After the study was released, AWI reviewed it and solicited evaluations of the research by
several avian welfare experts. Numerous concerns about the study were identified, the most serious of
which are listed below (and further described in Attachment 1):

e The report was so poorly written and/or edited that it was difficult at times to discern what the
author was attempting to communicate. (For example: “Since temperature did not appear to be
the primary contributor to hyperthermia in the VSD treatment as the primary component
related to the TOD as was the case.”)

e Several reporting and mathematical errors called into question the reliability of all the data. (For
example, none of the percentages for the four treatments presented in Table 2 add up to 100;
instead, the percentages add up to 109, 119, 90, and 81.)

o The report characterized certain depopulation methods as “humane” despite the fact that the
study does not define “humane.”

e The study’s primary measure of “humaneness” appeared to be Heat Shock Protein (HSP), which
has not been validated as a welfare indicator in birds.

e The study reported the duration of time to death and the percentage of time unconscious for
the different depopulation methods. However, the length of time birds spent in a conscious
state, which is a critical measure, was not provided or discussed, and cannot be calculated from
the data.

AWI identified serious problems in all aspects of the ventilation shutdown study, including the
methodology, the reporting of findings, and the conclusions. AWI informed NCSU of these concerns, and
a subsequently published article did not attempt to assess animal welfare.'® Importantly, the study was
carried out with very low numbers of hens in a setting extremely different from a commercial henhouse:
phases 1 and 2 involved single hens in “individual treatment/observation chambers” and phase 3
involved construction of a chamber (15 ft. x 7.5 ft. x 5.3 ft.) which contained two cages. Since no studies
focused on animal welfare have been replicated in a commercial setting, the true time to death and
lethality of the VSD methods are not know.



On VSD+CO;

To AWI’s knowledge, this NCSU study is the only time the method “VSD+CO,” has been studied
by that name. The subsequently published report states that the time until death was 1.5 hours when
the constructed chamber was, over the course of 1.25 hours, filled with carbon dioxide to a
concentration of 41%.2° No research to date has studied a procedure identified as VSD+CO; in any
commercial poultry setting or for pigs.

However, numerous studies in commercial settings are available on whole house gassing of
poultry with CO,, a process that involves sealing off the entire barn, including the ventilation system,
and causes death by hypercapnic hypoxia. In one such study, CO, was rapidly infused into the barn,
reaching a concentration of 45% within 19 minutes.?! In this situation, hens lost consciousness within 6
to 10.5 minutes (average 7.8 minutes) and died in 12 to 22.1 minutes.

Based on these studies, the main difference between VSD+CO; and WHG with CO; appears to be
the speed at which carbon dioxide is introduced. In the WHG study, concentrations sufficient to cause
loss of consciousness and death were achieved in % the time as the VSD+CO; study. Liquid carbon
dioxide was utilized and caused a dramatic drop in barn temperature, as low as 0°C (32°F). This suggests
that, in a commercial setting, the addition of CO, would not be expected to hasten death by heatstroke,
since rapid delivery of the amount of CO, needed to cause loss of consciousness or death would lower
the temperature such that heatstroke could not occur. Furthermore, in the USDA’s decision tree
regarding use of VSD+, it is noted that VSD+ should not even be considered unless CO; is not available.?

If CO; is introduced into a barn to facilitate depopulation, it is essential that veterinarians and
operators have a clear understanding of the preparations, equipment, and speed and volume of gas
delivery needed to make the process as humane as possible. Given that these issues have been and
continue to be studied under the descriptor “Whole House Gassing,” the Guidelines can better fulfill
their stated purpose of providing “guidance for veterinarians about options for killing animals in
emergency situations” by removing VSD+CO, from the Ventilation Shutdown sections and directing
veterinarians considering this method to the literature on whole house gassing with CO,.

Regarding pigs, use of CO; has been studied and used as a method of on-farm euthanasia and
depopulation.? This research indicates that the concentration and speed of delivery of CO, needed to
kill pigs precludes introducing the gas into a sealed barn; rather dump-bed trucks or trailers are used as
mobile euthanasia chambers.?*% Pigs become extremely distressed, exhibiting, escape attempts, and
vocalizations, at CO, concentrations of 15%, which is too low to cause death or loss of consciousness.?®
Given the size of typical pig barns, pigs would likely be subjected to sublethal but highly aversive
concentrations of CO; for a prolonged period were a method such as VSD+CO; to be attempted. The
Guidelines already state that “construction of chambers will need to occur to accomplish depopulation
by CO; inhalation for large numbers of pigs”; thus, they have already effectively ruled out whole barn
gassing with CO; (i.e., VSD+CO,).

Recent JAVMA Study on use of VSD+TH for depopulating pigs

Recently, JAVMA published “A case study of ventilation shutdown with the addition of high
temperature and humidity [VSD+TH] for depopulation of pigs.”?” In reviewing the depopulation of
243,016 pigs via VSD+TH, the report claims that this method of ventilation shutdown, with the addition



of high temperature and humidity, meets the conditions described in the 2019 Guidelines for the use of
VSD+ in pigs: > 95% death rate in < 1 hour.

To meet this criterion, “time 0” was set, not at the point when ventilation was literally shut
down and operators began adding heat to the building, but 15 to 94 minutes later, when the barn
temperature reached a scorching 130°F (54°C) and steam was introduced. The report attempts to justify
starting the clock at this point by claiming that “during the proof-of-concept trials, [130°F (54°C)] was
the temperature at which the animals began to show signs of increased respiration.” The claim is
presented without any support data and multiple previous studies call its veracity into question. For
example, a previous study documented a doubling of respiratory rate (from 50.5 bpm to 119.5 bpm)
within two hours under much milder conditions of heat stress (98.6°F [37°C] and 40% humidity).?®
Another study reports a similar doubling of respiratory rate (from 52 to 119 bpm) in pigs subjected to a
temperature of 95°F (35°C) and 24-43% humidity.?® Moreover, the pork industry’s own standards state
that the preferred temperature range for nursery and finishing pigs is 65-80°F (18.3 °C-26.7°C) and 50-
75°F (10°C-23.9 °C), respectively, and the “upper critical thermal limit” is 95°F.%

If we start counting from the moment the barn was sealed and heat began to be pumped in, the
report indicates that each VSD “cycle” took an average of 90.4 minutes for nursery pigs and 110.3
minutes for finishing pigs, lasting in one case for over 2.5 hours. This “total time” more accurately
reflects how long these pigs suffered before expiring, which fails to meet the Guideline’s standard of
>95% mortality in less than one hour.

Although not confirmed by the research report, AWI suspects the VSD+TH study may have taken
place at lowa Select Farms (ISF), whose use of VSD+TH was the subject of a covert investigation by the
animal protection group, Direct Action Everywhere (DxE).3! In 2019, prior to any changes related to the
pandemic, an ISF employee became concerned about a sudden increase in swine stocking densities and
worsening animal welfare at the operation. Concerned that the overcrowding violated lowa laws, the
whistleblower contacted state regulators. When they took no action, he contacted DxE, later informing
them when ISF began utilizing VSD+TH.

DxE has released nearly 2.5 hours of uncut audio covertly recorded during one of the VSD+TH
cycles,® as well as video footage of the barn before, during, and after the depopulation. The pitch,
volume, and prolonged duration of distressed vocalizations captured on the audio recording leave no
room for doubt as to just how agonizing fatal heatstroke caused by VSD is for pigs. This audio recording
also cast doubt on the completeness of the video recording apparently presented to Temple Grandin,
which she describes as showing "little behavioral reaction from the pigs.”>3

Alternative Methods of Depopulation

The Guidelines describe several methods of depopulation that are more rapid and more humane
than any form of VSD, including captive bolt, gunshot, electrocution, cervical dislocation (for poultry),
foam, and gassing. AWI would like to direct the Panel’s attention to additional research that
demonstrates either the successful use of more humane methods on a mass scale or the use of novel
methods with the potential to be faster and more humane than VSD+.



Electrocution

Electrocution, which causes instantaneous loss of consciousness when properly used, was
deployed in the 1990s on-farm in the Netherlands to euthanize 700,000 pigs infected with classical
swine fever.3* Since at least 2014, mobile electrocution units have been contained in the veterinary
stockpiles of several European nations.?

In line with recommendations by Temple Grandin (see Attachment 2),%® the National Pork Board
recently developed mobile electrocution units for both nursery piglets®” and pigs weighing between 125
and 600 Ibs (these reports are attached in Attachment 3 and 4, respectively).3® Their research shows that
the costs, staffing requirements, and speed of application for these units are equivalent, if not superior,
to those described in the VSD+TH report discussed above. They involve minimal handling, would be
appropriate in infectious disease settings, and are not protected by patents. The state of Nebraska
recently added one such mobile electrocution units to its Veterinary Stockpile.

High-expansion, water-based foam

AWI encourages the Panel to evaluate in great depth the use of high-expansion, water-based
anoxic foam, a.k.a., gas-filled dry foam, as a method for depopulation. Such foam is made anoxic by the
infusion of CO,, nitrogen gas (N,), argon (Ar), or other inert gasses.

Research not referenced in the 2019 Guidelines suggests this foam may be more humane than
low- or medium-expansion foam to depopulate birds because it displaces oxygen, causing rapid death
via anoxia, rather than airway occlusion.®® Using high-expansion foam filled with CO; or N, , average time
to unconsciousness in birds is typically 1 to 30 seconds after immersion, with cardiac arrest occurring
within approximately three minutes.*®*! A commercial N,-filled foam system, appropriate for floor- and
multi-tiered rearing systems, has been developed in Europe and provides a more rapid depopulation
than VSD+TH, filling a shed housing 30,000 broilers within one hour.*? A pilot study in pigs with Np-filled
high expansion foam showed that the mean time to unconsciousness was 57 seconds from the start of
foam production.®

High concentrations of CO, may be aversive to animals,* and gassing methods like whole house
gassing require careful sealing of the building. Thus, high expansion, water-based foam filled with inert
gasses may prove better for both animal welfare and efficacy than some of the methods currently
classified as “preferred” in the Guidelines.

Conversion of slaughterhouses to carcass production

As Grandin recently described (see Attachment 2), slaughterhouses with fewer than half their
normal staff can still produce either carcass meat or large cuts of meat.* This would allow healthy
animals to be depopulated using normal humane slaughter techniques and would ensure that at least
some of the resultant meat could be consumed, rather than composted.

Meat Industry Planning and Preparedness

In the 2019 Guidelines, the Panel correctly identified the importance and ethical necessity of
planning and preparedness, stating, “Proper planning and preparation are important ethical duties that
should occur beforehand and must be carried out by the veterinary community and others tasked with
responding to the emergency.” Given the options for depopulation currently available or in
development, AWI maintains that the continued designation of VSD or VSD + heat and/or humidity as



anything other than “not recommended” by the AVMA will deter the efforts to produce, deploy, and
utilize more humane depopulation methods.

When the 2019 Guidelines were published, some felt VSD+ had to be included due to concerns
about highly pathogenic avian influenza (HPAI) and the need to depopulate within 24 hours of a
diagnosis to prevent virus shedding.*® Other reasons cited for the use of VSD/VSD+ for HPAI have
included reducing the time workers are exposed to a zoonotic disease and ending the lives of birds
suffering from the disease if other means are not readily accessible.*’” However, records AWI received
from the USDA under the Freedom of Information Act indicate that no form of VSD has been used to
control HPAI since 2016 (Attachment 5). This suggests that poultry producers, recognizing that there will
likely be a recurrent need for depopulation, may have taken measures to ensure preferred methods can
be used.

This also illustrates the deficiencies of the AVMA’s depopulation “decision tree,”*® which AVMA
leadership highlighted in its response to our previous letter expressing concerns regarding the use of
VSD+ for supply chain disruption (see Attachment 6). Decision trees are often based on subjective
assumptions, allowing different professionals to arrive at different conclusions in response to the same
set of circumstances. Those using the decision tree are often the same individuals responsible for
making preparations for an emergency, and their assessment of the situation may be biased.

In contrast to animal disease emergencies like HPAI, the COVID-19 pandemic was not an animal
health/welfare emergency requiring action within hours. On the contrary, the recent report on VSD+TH
states the farm began planning for depopulation in early March and did not carry out its first VSD+TH
operation until April 30*". This time interval is long enough that the AVMA Guidelines for the Euthanasia
of Animals should have been applied. While the report explained the farm’s decision to use VSD+TH by
citing lack of access to more preferred methods, such captive bolts, firearms, and carbon dioxide, it is
our understanding that a majority of other pig farms facing the same challenge used AVMA-approved
euthanasia methods or methods considered “preferred” for depopulation. It is difficult to imagine that
the farm could not access any of the preferred methods in any quantity. This suggests that convenience,
cost savings, and inadequate planning and preparation were ultimately the reason VSD+TH was used,
and the “decision tree” did little but provide cover for those employing VSD+TH.

High stocking densities

Stocking animals at high densities increases the risk that depopulations will be carried out. As
described in the VSD+TH report, the routine practice of allocating growing-finishing pigs only 6.8 sq. ft.
per animal meant that within days of slaughterhouse shut-downs, pigs were lying on top of each other;
thus, the farm justified the decision to depopulate on animal welfare grounds. If stocking densities had
been lower to begin with, welfare concerns severe enough to warrant depopulation would not have
developed as rapidly, and perhaps not at all. Furthermore, raising animals in crowded, filthy conditions
facilitates the spread and mutation of infectious agents, further increasing the risk of future
depopulations due to disease.

By condoning VSD+, the AVMA enables the animal agriculture industry to act irresponsibly. It
ensures that the industry will continue to construct massive buildings that confine tens and even
hundreds of thousands of animals without consideration of how they will be protected in emergency
situations, or humanely killed, if that becomes necessary. If the AVMA takes seriously the importance of



planning, it must recognize the dangers of intensive meat production practices and seek to promote
more humane, sustainable, and resilient farming systems.

Slaughterhouse workers

Another component of planning, which underscores approaches such as One Health and One
Welfare, is addressing the connection between the working conditions of processing plant employees
and the risk of future depopulation events caused by supply chain disruption. Industry consolidation
means that the same entity now often owns the animals, the farms, and the processing plants. A recent
report noted that “low pay, lack of sick leave and affordable healthcare, [and] high density and low
quality housing” increased the prevalence of COVID-19 among slaughterhouse workers, the vast
majority of whom are migrant or minority workers potentially more vulnerable to exploitation.*® In
addressing the ethical requirement for planning and preparedness, the AVMA should highlight the
needs to protect these workers and decrease the risk of future plant closures due to human diseases.

Clarifying “Constrained Circumstances”

Although up to this point our letter has dealt with AWI’s opposition to the use of all forms of
ventilation shutdown to kill animals, we are also opposed to another method recognized by the
Guidelines as “permitted in constrained circumstances” for pigs — sodium nitrite (SN). At the time the
Panel on Depopulation accepted the use of VSD+ and SN, no published scientific evidence had been
offered to demonstrate that the use of these methods in commercial agricultural settings met the
standard of more than 95% of animals dead in less than one hour. That was the case at the time of the
drafting of the Guidelines, and it remains the case today. Both VSD+ and SN either: result in the death of
less than 95% of the animals, involve a process that lasts significantly longer than one hour, and/or
cause a degree of suffering that is unacceptable.

Scientific research regarding the response of animals to the application of VSD+ was cited
earlier. As to sodium nitrite, at least two studies were conducted during the COVID-19 pandemic on the
use of the toxicant to kill agricultural animals. In 2020, the USDA Agricultural Research Service studied
the effect of SN on laying hens. However, the researchers were unable to determine if SN can be
considered a humane method of killing because only one of 32 hens died after consuming SN-laced feed
(see Attachment 7). Also in 2020, the National Pork Board commissioned a study of the effect of SN on
nursery weight pigs. In this research, only 50-80% of the pigs died, and the earliest instance of mortality
was at 90 minutes, with an average time to death of 2 hours and 12 minutes. Moreover, 63% of the pigs
in the feed treatment groups experienced retching and vomiting (see Attachment 8).

AW!/’s position is that ventilation shutdown, in any form, and sodium nitrite should never be
used and should be classified as “not recommended” in the AVMA Guidelines on Depopulation. Should
the Panel elect to continue to recommend VSD+ and/or sodium nitrite for use under “constrained
circumstances,” we agree with Temple Grandin that the Guidelines must clarify exactly what qualifies as
constrained circumstances. Supply chain disruption does not immediately cause conditions that require
depopulation to avert serious health, welfare, or safety problems. This contrasts with some disease
situations in which the suffering caused by VSD+ or sodium nitrite must be weighed against the actual
and potential suffering caused by a rapidly spreading disease agent.



The animal agriculture industry now has more than enough experience with supply chain
disruption to minimize the need for future depopulations of healthy animals and to ensure that those
that are carried out utilize faster, more humane methods. The AVMA has no legal or ethical
responsibility to ensure the viability of the meat industry during a supply chain disruption; thus, the
economic utility of VSD+ (or sodium nitrite) should receive no weight in the Panel’s deliberations. If
producers elect to use these demonstrably inhumane methods in response to a supply chain disruption,
their decision should not receive cover by a national organization representing the veterinary
profession.

* % %

We would welcome the opportunity to discuss this issue with you at your convenience. If you have any
guestions or would like to arrange a meeting, please contact me via email at cathy@awionline.org or by
phone at 202-446-2121.

Sincerely,

Cathy Liss Gwendy Reyes-lllg, DVM, MA

President Veterinary Consultant, Farm Animal Program

cc: Janet Donlin, DVM, Chief Executive Officer
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