COMMITTEE ON Animal welfare
Chair: Dr. Liz Cox
Vice Chair: Dr. Ben Wileman 

[USAHA Staff will enter your committee roster]

The Committee met during the 2026 Annual Meeting in Madison, WI on October 20. There were [X] members and [X] guests in attendance. 


Agenda
	Time
	Topic/Title
	Presenter(s)

	3:15pm
	Call to Order
	Dr. Liz Cox

	3:20-3:40pm
(20 minutes)
	A Mobile, Nitrogen Gas-Based Depopulation Trailer for Swine
	Dr. Bob Friendship, University of Guelph via Teams

	3:40-4:00pm
(20 minutes)
	Nitrogen Whole House Gassing 
	Lucia Hunt, Minnesota Dept. of Agriculture 

	4:00-4:20pm
(20 minutes)
	Using Behavioral Ecology of Domestic Sow to Advance Welfare Legislation 
	Dr. Abby Zoltick, University of Pennsylvania 

	 4:20pm 
	Response to 2025 Resolution #24 
Proposed Resolution 
New Business
	Dr. Liz Cox
Dr. Don Hoenig
Dr. Liz Cox

	5:15pm
	End of meeting 
	




Presentations

A Mobile, Nitrogen Gas-Based Depopulation Trailer for Swine
Dr. Robert Friendship, University of Guelph
	This presentation will describe the testing of a mobile trailer system designed for emergency depopulation of herds of pigs, using nitrogen gas hypoxia. (full summary of research trial included at the end of this report)

Nitrogen Whole House Gassing
Lucia Hunt, Minnesota Department of Agriculture
The Minnesota Department of Agriculture was awarded a NADPRP grant to complete a series of trials to introduce the nitrogen whole house gassing (NWHG) method of poultry depopulation to the US.  This method has been delivered nearly 90 times in Canada since 2022, and the project investigates whether it is scalable for operation in the US.
The NWHG method consists of direct injection of liquid nitrogen (LIN) into a poultry house to displace oxygen, causing anoxia to the birds inside.  This is a Tier 1 method in the 2026 AVMA Depopulation Guidelines.  Interior environmental conditions are closely monitored and matched to a behavior profile and implanted sensor data to determine whether humane ending standards are being met.  
This project was initially presented in 2025 so an update is warranted with new information about the trials conducted, an online map of nitrogen sources across the country, updates on equipment upgrades, and an assessment of next steps after the project closes out.

Using Behavioral Ecology of Domestic Sow to Advance Welfare Legislation
Dr. Abigale H. Zoltick (Abby), Univeristy of Pennsylvania
Can we use the ancestral behaviors of the domestic sow to understand the welfare implications of intensive confinement housing? This presentation spotlights scientific data on the endurance of highly motivated ancestral behaviors in domestic sows and the physical and psychological outcomes associated with preventing their expression. Using behavioral ecology as a framework for welfare assessment, we will investigate how best to direct housing practices and policies that advance sow welfare with a focus on the period of gestation—the target of current U.S. state legislation. We will conclude by briefly exploring how we can support the transition to and management of non-confinement housing systems, as well as future considerations for the advancement of welfare during every stage of a sow’s life.


Committee Business: 
1. 2025 Resolution #24
· Animal Welfare Committee’s response to USDA’s Final Response
· Response is sufficient for the purposes of the resolution; committee considers resolution completed.

2. 2026 Resolution proposed and discussed
· Request to the USDA, APHIS, Veterinary Service Chief Veterinary Officer regarding Highly Pathogenic Avian Influenza
· Resolution ultimately failed to pass as amended – 10 in favor and 18 opposed

End of Report


Addendum:

Presentation by Dr R. M. Friendship

 A mobile, nitrogen gas-based depopulation trailer for swine
This presentation will describe the testing of a mobile trailer system designed for emergency depopulation of herds of pigs, using nitrogen gas hypoxia. Numerous trials were conducted in a variety of weather conditions involving various pig weight classes including weaned pigs, grower-finishers and sows. Efficacy, animal welfare and safety (for both pigs and human operators) were evaluated.
The Design of the Depopulation System
The system consists of a trailer carrying a liquid nitrogen tank and vaporizer, a support truck supplying electrical, hydraulic and pneumatic power and a modified 16.15 m (53 ft) long “live-bottom” transport truck trailer. The “live-bottom” designation refers to the hydraulically powered conveyor belt on the trailer floor which is used to unload heavy materials. The trailer load doors at the back of the trailer were redesigned to allow pigs to walk into the trailer. An unload door was installed at the front of the trailer to allow deadstock to be unloaded by operating the floor conveyor belt. A false ceiling was incorporated into the design so that the ceiling can be lowered after the pigs are loaded in order to reduce the volume of N2 gas required to fill the chamber. The false ceiling can be raised to its upper position  to allow operators to walk up-right inside the trailer to facilitate the loading process and to inspect and assess the dead pigs before removal.  
The trailer was fitted with a piping and valve system to inject N2 gas into the trailer. The gas flow rate was designed to deliver between 2,800 and 3,000 standard m3 per h (between 106,000 and 114,000 standard cubic feet per hour). In addition, air exhaust valves were installed to allow air to escape while N2 gas was injected. There are 6 oxygen sensors placed in the interior of the trailer to monitor oxygen concentration in real-time. A ventilation system was built into the trailer to remove the N2 gas from the trailer at the end of each cycle. 
The interior of the trailer is separated into three equal pen sections using two gates, that are specifically designed to not interfere with deadstock unloading. Inflatable air bags can be placed in a section to reduce the air space, if a section is not needed to house pigs, so that less N2 gas is required. Three close circuit cameras were mounted inside the trailer to monitor pig behaviour and make it possible for operators to determine when all pig movement in the trailer ceased.
The hydraulically actuated false ceiling inside the trailer has 3 height positions. The first position is fully-up to provide maximum headroom for people loading the pigs to walk erect while inside the trailer. The other two height positions of the false ceiling are 117 cm for hogs and sows, and 97 cm for younger pigs. 
A custom-designed control system with a Human-Machine-Interface (HMI) touchscreen operates the various components of the depopulation trailer, which includes, the false ceiling position; live-bottom floor; delivery of N2 gas; display, recording and time-stamping of O2 concentrations; safety measures; and unload door actuation.  The programming of the control system steps the operator through the operating cycle to ensure consistency.  The tripod-mounted control system communicates with the depopulation trailer system by wired connection. A single operator can stand at the control system and oversee the entire operation cycle.
Animal trials
A series of trials were conducted to ensure the mobile, nitrogen-gas based emergency depopulation system could be used successfully to conduct depopulation of pigs of various weights and in a variety of weather conditions, including cold winter and hot summer days. Pigs ranged from 5 kg to 250 kg body weight, including weanling pigs (n = 1,044), grower-finishers (n = 234) and cull sows (n = 67).
Data collection and analysis
For each run, three observers watched the same images of live-feed cameras, monitoring the pigs for signs of panic or stress. In particular, pigs were observed for mouth breathing or gasping during the period prior to loss of posture and for attempted escape movements such as  jumping on other pigs as indicators of stress. Noise levels were monitored, including pig vocalization. In addition, the pigs’ reaction (or lack of reaction) to the conveyor belt floor as they entered, the lowering of the ceiling and the sound of the N2 gas being injected into the trailer were noted. The observers recorded the time from N2 gas initiation to the time of first pig reaction such as ataxia, the time of the final pig falling down  and the time of cessation of all movement. The dwell period (beginning when the O2 levels dropped to 2% or below and continuing until venting of N2 gas began) was noted. The observers also conducted a physical inspection of the animals to confirm death (lack of corneal response and heart beat) once the trailer was safe to enter and assessed the pigs for signs of injury such as skin wounds and bruising or evidence of a struggle such as piling. On full load runs, pig loading time, maximum noise (decibel) readings. 
Video footage of each run was viewed afterwards to more accurately measure; time from start to first reaction of pigs, presence or absence of mouth breathing or gasping while still standing, time from start until loss of posture of all pigs and time from start until all pigs were presumed dead based on cessation of movement. The recorded and time-stamped O2 concentrations from the control system were reconciled at each of these measurement points, and the time of vocalizations were recorded. 
Results and Discussion
Pigs did not physically or vocally react to the stationary conveyor belt floor within the trailer as they entered. Nor did they react to the lowering of the internal false roof, or the sound of N2 gas entering the unit. There were differences in loading times based on the size, number, and starting location of the pigs (from another trailer or from a holding pen in an adjacent barn). For full loads, the longest load time was a group of weanling pigs (n = 785) that were moved directly from another trailer (780 seconds), and the quickest load time for a full trailer load was 225 seconds for a group of market weight grower-finishers (n = 90) entering from an adjacent barn.
Based on the reconciled O2 sensor data and recorded pig responses, all pigs lost posture in under 180 seconds once 10% O2 was reached. For all runs, some pigs began to vocalize once O2 fell below 10% and stopped as the final pigs lost posture. The noise level resulting from vocalization reached its highest level (110 decibels) inside the trailer during depopulation of a full trailer of weanling pigs. The next highest vocalization noise level was associated with 90 grower-finishers reaching 85 decibels at the loudest point.
Regardless of size, all pigs lost posture before 2% O2 was reached, when the dwell period began. The timing of pig responses varied based on animal size and the fullness of the load. 
	
	Weanling pigs
	Grower-Finishers
	Sows

	Full Loads (number of pigs)
	785
	90
	50

	  From N2 introduction until the start of the dwell period (<2% O2) (sec)
	290
	195
	315

	  From the start of dwell period until cessation of all pig movement (sec)
	78
	87
	91

	  From N2 introduction until loss of posture of all pigs (sec)
	180
	142
	205

	  From N2 introduction until cessation of all pig movement (sec)
	368
	282
	406

	  From the first pig showing ataxia until cessation of all pig movement (sec)
	251
	254
	302



During the first runs, the trailer environment was held at <2% O2 for 900 seconds but during later runs this was reduced to 600 seconds, because from the start of the dwell period until all pigs stopped moving in a full load was less than 100 seconds, and for partial loads the longest was 233 seconds. In these trials, 600 seconds at <2% O2 was more than 360 seconds after the last pig movement and was found to be an effective safety margin to ensure death. All animals were confirmed to be dead when the observers entered the trailers and therefore no secondary euthanasia methods were employed. 
The system proved to work consistently and efficiently. The operation cycle from the time the trailer was loaded until the trailer was unloaded, was completed in under 30 minutes.  The system was shown to be versatile; handling pigs ranging in size from weanling pigs to adult sows, and performing well in summer and winter conditions. An important aspect of depopulation is rapidness, to minimize stress for the animal. In these trials, the time from the beginning of introducing the N2 gas into the trailer until all the pigs lost posture (and presumably were unconscious) was less than 250 seconds, which compares favorably to other studies using gases to create hypoxia as a means of depopulation. Another positive aspect of the system is that it can be moved to the site where it is needed. In a situation such as the aftermath of a barn fire, mass culling on-site is a humane advantage compared to transporting stressed or compromised pigs in order to accomplish depopulation.
The reasons N2 gas was chosen were that N2 (and other inert gases such as argon) has been shown to be less aversive in pigs and other species compared to CO2 or CO2-inert gas mixtures. Additionally, N2 gas is relatively cheap and liquid nitrogen is readily available commercially. Nitrogen gas is not suitable for pit systems of stunning in abattoirs because it is less dense than room air, but this characteristic provides safety for operators of a trailer system that operates outdoors. The N2 gas released from the trailer simply rises into the atmosphere rather than staying close to the ground to pose a human safety concern.
The behavior demonstrated by the pigs in this study reflected the O2 levels in the trailer and can be divided into three general phases. First, ambient air until 10% O2; second, 10% to 2% O2; and third, the dwell period at < 2% O2. During the first phase, there was no response of the pigs to the change in O2 levels.  During the second phase, as O2 levels fell below 10%, the first signs of impairment or ataxia occurred with pigs becoming unsteady, swaying, and stumbling into one another. Although some vocalizations were heard during this phase as pigs staggered and bumped one another, the pigs did not exhibit gasping or open-mouthed breathing or escape behavior such as jumping on each other, which agrees with other studies reporting on the effects of hypoxia produced via N2 gas. The third phase, or dwell period, is the time when death occurs. During this period pigs cease all movement, including breathing. Prior to cessation of breathing, open-mouthed breathing and paddling of the legs were observed in the early dwell phase, both of which are a natural response to a hypoxic environment and are generally considered to be of little concern if the pigs have lost consciousness. 
The length of time from the start of the dwell period until the final pig ceased moving and was presumed dead was consistent across pig sizes, which is a useful finding in that it suggests a standard dwell time could be used regardless of pig size. However, values were different for full and partial loads, and thus two programs need to be pre-set into the control system for efficient operation.  The time needed to maintain <2% O2 can be based on the longest time recorded in these trials from the point of 2% O2 until the last pig stops moving, but a safety factor should then be added. It has been shown that from the time an animal ceases to breath until death occurs can be variable and caution needs to be exercised to ensure all animals are truly dead and can’t recover before oxygen levels are restored to the chamber. 
A review of the literature regarding methods of depopulation of pigs conducted by Arruda et al.  (Animals  2020;10:2161; doi:10.3390/ani10112161) concluded that “a safe and reliable manner to induce unconsciousness and death for large populations of swine is lacking”. The current study was undertaken to address that problem and we believe has succeeded in overcoming the issues of concern associated with other methods of depopulation. This system using N2 gas to depopulate groups of pigs by creating hypoxia was shown to be effective, in that after each operational cycle all pigs were determined to have died. The system was able to handle various weight classes from weanling pigs to adult sows. Pigs lost posture quickly and although there was some vocalization there was no evidence of gasping for breath before loss of posture and no escape behaviour such as jumping on other pigs. Pigs moved into the trailer without hesitation or vocalization and unloading was automated using a conveyor-belt floor. Human interaction with pigs was limited to the loading of the trailer and release of N2 gas into the environment posed no human safety risk.

Funding: Agriculture and Agri-Food Canada (AAFC) through the ASF Project Funding Program: African Swine Fever Industry Preparedness Program (ASFIPP); and by the Canadian Food Inspection Agency through the Welfare Slaughter and Disposal Stream, and by Ontario Pork  

For more details please see 
Eastwood L, Beadle SJ, Vegte JV, Hamilton LE, Bradshaw SH, MacTavish J, Wood FJ, Burlatschenko S, Friendship RM. Testing of a novel, mobile, nitrogen gas-based depopulation trailer for swine Journal of Swine Health and Production. 2026;34(1):35-41. https://doi.org/10.54846/jshap/1424


OTHER NOTES:
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