HUMANE DESTRUCTION OF POULTRY IN AN EMERGENCY
DISEASE RESPONSE 1T USE OF CARBON DIOXIDE

Report of Field Trial held at Peats Ridge,
NSW, 30 October i 1 November 2006.




Introduction

As part of control and eradication programs for egeecy animal disease (EAD)
incidentssuch as avian influenza or Newcastle disease, it is often necessary to
slaughter large numbeof birds. Recenincidentsaffecting poultry in Australia and
overseas have highlighted the need for reliable methods ioh whultry can be

killed quickly and humanely. Given that diseases of poultry may be infectious to
humans, this task needs to be undertaken with minimal exposure of personnel and
maximum containment of thafectiousagent.

Australian and overseas exjggrce has showthat, where feasible, there is advantage
in killing large numbers of birds situin shedgespecially meat chicken shedd)o

date, use of carbon dioxide (@@as has been the preferred methdor both in

shed gassing arghssing irsuitable @ntainers such as rubbish skips or enclosed grain
trailers The alvantagesn using CQ gas in shedsmcludeminimising stressonthe

birds due taeduced handlingninimum exposur#o personneinvolvedand reduced
staff requirementompared wih moving the birds into containers.

This field trial was designed to assess the practical issues involved in usigg<O
for slaughter of poultry in sheds, together with the liledfectiveness and cost of this
method. The exercise did not involve doirds.

Theexerciseapproach was to fill the shed gradually with G®theconcentration
where the gawould causanaesthesia in bird20% (Gerritseret al,2006, Ryaret al
2006 and then increase the €10 lethal concentrations, 40%. Gerrit42006)
found, during irRhouse euthanasia of poultry, that maintaining. @®els at 40% for
30 minutes was effective in killing poultry.

Objectives

The objectives of this trial were to:

. Assess the practical issues involved in using ¢43 for the mass degction of
poultry in an EAD response.

. Evaluatethe likely effectiveness of this method.

. Makea photographic record.

. Reviewthe relevant Standard Operating Procedures in light of this trial.

Steering Committee

The trial was planned by a steering comreittéth representatives fronimal

Heal t h Australia, the Australian Gover nmen:
and Fisheries, State Departments of NSW, Victoria, South AustatiaQueensland,

the Chicken MeaFederation of Astralia and BOQ.td.

Trial Participation

Observersncluded representativém Animal Health Australia, the Australian
Government 6s D el rForesteyrand FisherieState Departments
of NSW, Victoria, South Australia, Queensland and Tasm#meaiustralianChicken
Meat Federatiorthe Australian Egg Industry Council and the RSPCA.
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Funding

Major sponsorship was provided by the Australian Chicken Meat Federation, the
Australian Egg Council Limited and a grant from the Rural Industries Research and
DevelopmentCorporation.

In-kind support

NSW Department of Primary Industries, together with NSW Rural Fire Service and
Inghams Enterprises Ligeneroushprovided stafand equipment for the exercise.
BOC developed the lance used in éxercise and madsjuipmentavailable

Method

Outline of trial

The local weather was monitored in the legdto the trial teensurethat the weather
conditions would be suitabfer the conduct ofhe trial and ensure the health and
safety of the ossite personnel and residents.

The trial was conducted over three days. The first day involved preparation of the site
and sheds, installation of the measurement apparatus and completion of the OH&S
risk assessments. Participants were briefed and inducted.

On day twathe sheds werilled, one at the time, with Ceing introduced to the

desired gas concentration. The {€vels were monored as the filling progressed

and tenperature data were collected. The day finished with a clean up and restoration
of sheds to normal useA de-brief on day three concluded the exercise.

Animal welfare considerations

Although no birds were used in this trial, two members of the NSW branch of the

RSPCAattended the trial asbservers and a representative from the NSW DPI animal

welfare branctparticipated in the exercise.

Considerationgor the welfare of the birds are:

o Rapid preparation of shefisst before gas infusion to avaithacceptable
increassin temperature inside the shed.

e Suddenhigh noise levels associated with the @usion.

e Rapid decrease in temperature during @@usion

e Time taken to reach 20% GO a concentration kswn to render birds
unconscious (Gerritsest al 2006).

e Time taken to reach 40% GOtheconcentration required to ensure deaitthe
birds (Gerritsen etl 2006).

Human health and safety considerations

Exposure to concentrations of €88% is harmful to humans. US environmental
standards limit exposure at 3% to 15 minutes. UK standards set this limit to 1.5%.
The normal exposure limit is set at 0.5% &working day exposure (8hys}he level
normally present in the atmosph&s®.03%. Carbon dioxide has a relative density of
152, compared with that of air.
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Wrapping of shedand installation of any equipmemiust be carried out in a manner
whichwill minimise contact with potentially infected birds.

Other safety considerations include noise levels and low temperatures associated with
the dispersion of liquid CO

Conduct of trial

The target was to fill each shed to about 0.9 m height withddxentrations of

between 40 and 70% within 30 minutes and to maintain concentrations at that level
for 30 minutes. The estimated requirement for a-s&dlled shed with dimensions
similar to the smaller she@hed 5)was 4 tonnes of liquid GO The CQ, sourced

from a road tanker positioned adjacent to the shed, was injected by means of a lance
inserted through the doors at one end of each Ghetdres 10 and )1

CO, concentration and temperature were monitored and logged with fiye CO
monitors positbned at about 0.8 @bove the flooand at least six temperature
monitors at variosl levels throughout each shegpldture 13. Figures 3 and 4 show

the location of monitors within the sheds. addition, portable C&detectors were

used to identify gaghkage from the sheds and distribution of gas around the sheds.
Personal C@level alarms were also used.

A company was engaged to log £évelswhereas temperatudatawerelogged
using available temperature sensors.

Communications Strategy

The Mangove Mountain/Peats Ridge community had previously experienced a
Newcastle Disease incident so the Communications Strategy was givenpaibij

by the trial steering committee. The strategy aimed to minimise the risk of an adverse
reaction in the lodacommunity as a result of misinterpretation or misreporting.

The Communications Strategy was jointly developed by Animal Health Australia,

Department of Agriculture, Fisheries and Forests and the NSW Department of

Primary Industries with inputfrominds t ry r epresentati ves.

were to:

¢ Raise awareness amongst the local community, stakeholders and the media that
thetrialwasd e si gned t o procedures fokhusing Gdaduthanasia
poultry in poultry sheds as part ofrqureparedness for an emergency animal
disease.

e Raise stakeholder awareness about the simuligdand, where applicable,
increase their understanding of their role in the trial.

e Generate an appreciation in the media that the trial was designediovblere
improvements can be made to systems for managmergencyanimal disease
outbreaks.

Key activities included:

e Briefing of key spokespeople
e Briefing of politicians- week commencing 3 October
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e Distribution of local community awareness flyer witical Department of
Primary Industrycontacts week commencing 3 October

e Distribution of media release adoackgrounddsi 22 October

e Web page of Animal Health Australia website with FAQs about the trial, media
releases and backgrounds, together witlfi@grabs from the spokesperson

e Distribution of follow-up media release29 October

¢ Monitoring and dealing with media enquirieS0 Octoberl November during
the trial.

Site selection

The site selected was an Inghams Enterprises contract broiletdeated in an area
accessible foobserverandsuppliers, the NSW Central Coastwdsheds of

different style were selected oméwell-run broiler farm The sheds were numbered 4
and 5 respectively on the farm. They were clean with all drinkersesaefs raised,
awaiting final disinfection beforacceptinghew stock.

Shed 5i an older style shed with external metal horizontal side b(jpidsure J).
Features include:

. Dimensiors: 110 m x 12 m

1200 mm fall in ground level along length of shed

Sliding doors at each end

Galvanised corrugated iron on twr construction.

Personnel doors: 3 on each side of the shed.

No ridgevents

Metal horizontal side blinds controlled by numerous external ieture 2.

Shed 4i a 34 year old tunnel shed oéing under negative pressuggdture 3.
Features include:

. Dimensiors: 150 m x 16 m

1200 mm fall in ground level along the length of shed

Sealed kding doors at each end

Colorbondsandwich polystyrene foam construction.

Computer controlled ventilatio

Personnel doors: 3 along one side, 1 midway on the sitheer
Extraction fang6) at lower end of shefpicture 5.

Evaporation finsrun about 15 m along each side of the shed at the higher end
(picture 9.

. Several minivents abng each side (30 mm2200 mm) picture 3.

. No ridge vents

Preparation of sheds

Shed 5- The sidesand far enaf the older style shed were closed with plastic (200
micron thicknessbo a height oapproximately3 m. For this exercise the shed was
sealed from the inside to @d damage to the outside wires controlling the side vents
(picture 9.

The lance was positioned at the highest end of the shed, to enable gravity to assist

with the gas distribution to the far end. The lance was approximately 1.1 m above the
floorofte s hed and offset from the shedbés cent
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access. On arrival of the tankgiwas connected up and the required leak and
pressure test of the equipment undertaken.

Shed 4- Preparation of the tunnel shed was minintahvolved closure of openings
for the extraction fans and taping over the awats. Air flow through the
evaporative coolers was blocked by closing the curtains associated with the coolers.

The lance was installed in the same manner as in shadepteéhat the lance was
position on the centreline of the shed.

Carbon dioxide delivery as proposed by BOC Ltd.

Liquid CO, was used as it is a low cost option, compared to using gaseous 2@

trial design was based dime following requirements

. 45-70% concentration CQwithin 30 minutes to a height of 0.9 m.

. Controlled introduction of C&flow to avoid a sudden noise event

. Information provided in the Irish trial repoRRyan et al 2006)vhere CQ was
supplied in liquid form through a single lance

. CO, tanker and associated equipment to be located next to shed, close to the

injection point, avoiding the need for extended liquid pipeline.

Appropriateaccess for safe manoeuvring of the tanker.

The sheds will be sealed taranimumheight of 0.9 m.

Availability of 415V power outlet.

An estimateof a minimumof 4 tonnes of C@required per shed, if well sealed.

The gas ¢ 0 mp acommisigabax trailep witk thet necessary fill

couplingscompatiblewith the delivery tanker filling hoses, pipevk and

valves required to convey the liquid carbon dioxide into the shed and the lance

itself (picture §.

RESULTS

Preparation

Wrappingof theoldershed(Shed 5kides took 60 minutesusing6-8 people noting
that in this trial the sheds were wrappeshi the inside and no birds were present.
The newer style shed was prepareg30 minutesusing4-5 people

CO; delivery

CO, was injected into the sheds as rapidly as possible to reach the initial target
concentration of 20%which inducesnaesthesianipoultry. Injection continued as
described below.

After 17 minutes, 4 tonnes of G@ad been pmped into Shed &nd the

concentration was measured as > 40% at more than one sensor. TheGloywais

then stoppedorimarily to ensure adequate gameened for the second sh&tthen

the flow was stoppedhe sensors at the far end of the shed indicated concentrations of
>33%. Levelsof Cer emai ned high and steady (032%)
opened 30 minutes lateGee figure Jand table 1.

The remaining 5.7 tonnes of liquid @®ere pumpedto the newer and larger shed,
Shed 4jn 18 minutes. At that time the sensor closest tolémce recorded 45% GO
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Sensors elsewhere in the sheda | | recorded concentrations

remained steady until the shed doors were opened 15 minutesSatefigure 2and
table 2

At doird leveh 20% CQ, the concentration at whimarcolepsy occurs (Gerritsen,
2006),was reached at the end closest to the lance aienidutes and at the far end
after 12 minutes (in both sheds).

Personnefrom the Rural Fire Service with setbntained breathing apparatus were
inside the seconshed while it vas filled. They confirmethat turbulence from the
filling process resulted in CQising to well above the target 0.9 m. The presence of
CO, can be observed by the presence ofifagndensed water vapour within the air
(picture 13).

Themobile detectors successfully detectieel minorCO, leaks primarily around the
older shed (Shed 5).ow levels of CQwere also detected in the environment after
ventilation.

Temperature measurements

Temperaturewererecorded throughout the exercisgh temperature mators
mostlyat dird levef Temperatures at maximum gl@vels were low-2.5 °C to-40
°C (tables 1 and 2). Howeveat 20% CQ, temperatures recorded wénghe range3
to-5°C in Shed 5 and 17 t6@in Shed 4.

The temperatwr recorders used failed bele#0 °C. This was the case only Bhed
4, where the lance was closer to tenapgre sensor 1 (narrower shetHowever the
CO, monitors functioned even at the lowest temperatures.

Observations
Weather conditions on the da¥ine, temperature 25, wind light NNE.

Residual levels of Caround the shed fluctuated greatly throughout the post

injection phase, being influenced by the weather and wind conditions. The affected
surrounding areaxtended to 30 mEvidence of @mevapourleakage out of the

higher ventiation fans was observed during the trial. On shutting off the supply of
gas, the level of gas escaping close to the injection point began to rise significantly. It
is therefore recommended that all personnaecto the gas delivery site have

personal C@gasmonitors as used during the trial. These alarms did not activate
during the course of the trial.

The wind, although low in speed, influenced the dispersal and spread of gas around
the shed. The wind dicdon (NNE) is indicated ifigures 3 and 4.

Communications

Feedback from the local community to thetributedflyer was excellent and it

generated open discussion about the upcoming trial. In the process of distributing the
flyer a valuable network afontacts was developed which provided local intelligence

in the leadup to and during the trial.
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The open and transparent distribution of information to the media, particularly the use
of the AHAthe website and the audio grabs, ensured that the eventeNa

publicisedand any potential issues dealt with prior to the event. Local radio and print
media ran positive stories in the leapl to the trial.

Channel Nine affiliate NBN ran a 6good
being run in PeatRidge and gave good coverage of the trial spokespédfdin

Cooper (NSW Bpartment of Primary Industrieand Mike BondAnimal Health
Australig. (Note the Stern Report into Climate Change was released overnight in the
UK'i so this was théeadingstay on 31 October.)

Industry representatives reported at the triabdef that the communications strategy
and its implementation had been a success.

DISCUSSION

Target concentrations of >40% were not obtained throughout the sheds. THisawas
to thevolume of CQ deliveredto the farmin the tankerather tharthe inability to

reach the targetThe steady rise in G@oncentration with time indicates thagas

was infused at the same rate, the target concentrations would be reach2@ after
minutes This is consistent with the design criteria of the exercise.

Ryan et a(2006)estimate from previous exercises they have conducted that to
achieve target levels of 4Q%ne tonne of liquid C®was required per 600%0f shed
space. Under the conditis here, this would mean 2.2 tonnes and 4 tonnes
respectively.This is substantially less than the quantities used here (4 tonnes and 5.7
tonnes respectively).

Gerritsen(2006)found thatunder experimental conditions, concentrations 6#3%
CO, maintained for 30 minutes led to 100% mortality. During the avian influenza
outbreak in 2003, they worked on the principle of maintaining I€@ls at 40% for
30 minutes.

It is envisaged that if gassing by the method trialled here was used in an outbreak
situation, the gas would be brought to the target concentration and the shed would
then be left as is for a ped of hours before the shed wanted.

Extremely low temperatures were recorded in the sheds when maXxi@m
concentrations were reachatbird level. At 20% CQtemperatures were more
acceptablel7to -5 °C. The two negative temperature readings were recorded in

Shed 5 at ground level. It is not possible to draw any conclusions about the difference
in temperature in the two sheds. Tamperature recorded did confirm the turbulence
observed by the fire brigade in Shed¥he heat load created by the presence of birds

in the shed is substantial and should contribute to increasing the temperature.

BOC have reviered the data for both sh&d They predict @it to reach 40%
concentrations througho&hed 5 would require 8,050 kg CO; and take

approximately 26 minutes at the rate used for the exercise. For the larger shed, Shed
4, 40% concemation throughout would requi&& 375 kgof CO, to be deliveredalso
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taking26 minutes. Te increased flow rate in Shed 4 was thought to be due to the
extraction fans assisting the escape of air whereas morev&@COseen to escape along
the side walls, near the floor, in Shed 5.

A road tanker, typidly a single semi trailer, would contain approximately 18 tonnes
of product when full. All of this may not in practice be able to be fully discharged
into a shed a safe estimate would be 16 tonnes. A typical tanker would therefore
be likely to be ald to discharge sufficient gas into two sheds (of either style). In an
outbreak it would be useful for the gas supplier to know approximately volumes and
numbers of tankers therefore that may be required to control the situation, to assist
with the logisical organisation and vehicle management.

In both shedshe minimum temperatureghere quite low athe sensors closest to the
lane. However, these temperatures were not reached until weltafteentrations

of 20% were reached (Figure 3 and 4p ensure that no birds were subjected to
extreme temperaturdsrds could be moved baelbout 1520 m from the lance This
could be achieved by barricades usually availablgailer sheds.

This exercisavas targeted to broilers and other biképtonthe floor. However,
other exercises have been conductsidgCO, to humanely kill layer birdén cages,
for instance Ryan et al (2006) used a bird house contadniiegs of cages
Preparation was similar to that in this exercise. Liqui¢ @&s suppkd to the shed
with only one lance. Gassing proceeded for 40 mirartessucceeded in killing all
birds. Although not as straight forward as killing birds on the floor, the Ryan et al
(2006) showed that in an emergency situation, gassing using liquida@ also be
usedin a layer shed.

The method chosen in this trial was to use liquic @Qpersed into the shedshere

it immediately vaporis# via a bifurcated lanceThe associated equipment can be
assembled on one trailer and the lance placgderthe door of the shed (Pictures 10
& 11). Based on this exerciseis estimatedhat gas supply for two sheds would cost
approximately $12,000, in addition to this figure there would be expenses for each
farm of about $8,500 per day (g@®onitors, beathing apparatus, disposables). This
amount does not includmsts associated with staff

If gaseous C&was to be used, a gas generating system pipework and control system
would need to be assembled as well as a reticulation system with manifolds.
Pipavork, to allow gas to enter the shed at several points, would need to be installed
within the shed. This would entail considerable extra expense, time in manufacture of
equipment as well as additional exposure of staff who have to install the pipework
within the shedLocating the tanker outside the quarantine area and®@d via

copper pipes to théheds would also add considerably to ¢ixpense.

CONCLUSIONS

e Both preparation methods sufficiently contained the ®ithin the sheds to meet
trial targets and address OH&S concerns.

e This trial supports work done elsewhere (see references) on the use of CO; for the
humane destruction of large numbers of birds in commercial sheds during an
EAD response.
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e This method reduces the number of personnel that toeled on site during
destruction, reducing the potential exposure of staff to diseases that may be
infectious to humans.

« No adverse publicity was experienced as a result of proactive and transparent
communication undertaken with the local community andianed

« Based on this triak full tanker would be required for any two sheds of the types
used here.

e The NSW DPI SOP, used during the trial, was validated.

RECOMMENDATIONS

1. Staff associated with ar@O, activity should wear person@lO, alarms and
ear praection

2. Loud noise needs to be introduced gradually so as not to startle poultry.

3 To ensure temperaturenst toolow for the birds poultry should be moved

back from the injection siteOur estimatas 15-20 metres

4. In an emergency scenargheds should be wrapped from the outside wherever
possible to minimize human exposure to virus. In the case of the louvered
shed, Shed 5, this would meamovingthe wires that operate the louvers.

5. Drain water from drinking systeto ensure that thers no damage tpipes
caused by freezing water.
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FIGURES and TABLES
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Figure 2
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