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ummary

The Department of Agriculture Fisheriesand Forestry has prepared this report of its eview of
live sheep exports by sea to, or through, the Middle East during the Northern Hemisphere
summer (1 May-31 October inclusive) The review assessd the adequacy of the regulatory
settings implemented in 2020 inreducing the risk ofheat stressin sheepexported on voyages to
the Middle East during theNorthern Hemisphere summer The review concludedthat to
maintain or improve the welfare of exported sheep, an absolute prohibitioperiod during the
hottest, most humid part of the Northern Hemisphere summer should remain and that a
conditional prohibition period for some Persian Gulfdestinations should be introduced. The
review also found that welfare of exported sheep could be maiained with a shortening of the
length of theabsolute prohibition period for Qatar, Oman andlestinations to, or through, the
Red Sea.

In undertaking the review, the department analysedupdated climatology data based on 42 years
of accumulated data from1979 to 2021 from the Bureau of Meteorology (BOM(j2021 BOM
report) , which included awet bulb temperature (WBT) analysis along voyage routes and at
destination ports in the Middle Eastarea of interest (MEAI) The department reviewedreports
from the 15 voyages thatravelled to the Middle East during the Northern Hemisphere summer
from 2019 to 2021, which provided mortality data and health and welfare informationin
addition, the departmentanalysed data fran loggers placed on all decks housing sheegmd
considered scientific literature, industry research internal and external stakeholder feedback
and other relevant information. The department undertook public consultation on a draft report
of findings from 17 December 2021 to 28 January 2022. Following the public consultation,
additional stakeholder engagement was undertaken in MarcB022 due to high levels of interest,
the complexity of the issues, the important implications for animal welfare and the précal
requirements of any change to export processes

The reviewfound that the regulatory settings implemented in 2020 have been effective in
reducing the risk ofvessels travelling throughambient WBTs 0f29°Cor above (typically leading
to deckWBTsof 30°C to 32°Q. The review also concludedhat the regulatory settings
introduced in 2020 have been effective iminimising the risk of heat stress and heat stress
mortalities and improving animal welfare outcomesfor sheep exported to the MiddleEast
during the Northern Hemisphere summer.Thesefindings support the ongoing use of a 95th
percentile maximum ambient WBTthreshold of 29 C, first implemented by the department in
2019 and confirmed through the Regulation Impact Statement (RIS) process2020.A 95th
percentile WBT threshold means that 95% of all recorded temperatures at a specific location are
below this threshold. The reviewfound that this threshold remained appropriate tomanagethe
risk of heat stress in sheen export voyages topr through, the Middle East.

The climate data presented in the 2021 BOM repogrovided updated information from a

greater number of locations along voyage routesnd at more destination portsand locationsin

the Middle East, compared to information preided in a 2019 BOM reportThe updated WBT

AAOA xAO POAOAT OAA ET OCOEA AAI 18 OOUI A Al EIAOII
30-EEl T 1T AOOA ONOAOA DPAOAE 1T £# OEA AAOOEGO OOOAAAAN
This updated information enabledimproved delineation of prohibition datesand led to

amendments to theExport Control (Animals) Rules 2021 (Animals Rules)n April 2022. To

manage heat stress risks that were not previously evident, and pending finalisation of the

The Department of Agriculturé&isheriesand Forestry
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review, the departmentintroduced a conditional prohibition period for sheep exports to Persian
Gulf destinations, other than Kuwait and Oman, for voyages departing Australia from 22 May to
31 May (typically arriving at these ports in June)For this conditional prohibition period,
additional requirements were implemented to improve sheep heat tolerancer decrease the
WBT on sheep decks.fle data indicated risks for Qatar were similar to other Persian Gulf
destinations (other than Kuwait and Oman), sthe prohibition periods for Qatar were aligned
with these. The data also indicatedh reducedheat stress risk not previously evident,for voyages
to, or through, the Red Sean June, so the prohibition start date was moved to 15 Juriehese
changesto the Rulescameinto effect on 6 April 2022.

In finalising the review, the department conducted further analyses, considered feedback
received during consultation, andhe available science and evidenc&ecommendations in this
report are based on the same risk parametersnplemented in regulation in 2020 and consistent
with the rationale that informed the changes to the Animals Rules in April 202Detailed
explanations for each recommendation are outlinedn the relevant section of the report.

Generalfindings

T Regulatory settings introduced in 2020, including an absolute prohibition period during
the hottest, most humid part of the Northern Hemisphere summer, were effective in
improving animal welfare outcomes andminimising the risk of heat stress and heat
stress mortalities for sheep exported to the Middle East.

1 Updated climate analysis identified options for modifications to Northern Hemisphere
prohibition dates and conditions.

2021Bureau of Meteorologydata findings

1 Therisk of sustained WBTs above the w dhteshold is higher than previously
understood at Persian Gulf ports(other than Kuwait and Oman) for voyagesarriving at
these destinations in JunevVoyagestypically arrive at these ports 1719 days after
departing Australia.

0 Ambient WBTsareuptop 8 v 0 # E E CE AChreé3tolifor vaydgdsarriviag at
these destinations in Jungmpacting environmental conditions at ports including
Hamad, Qatar and Jebel Ali, UAE

0 The data indicatethe heat stressrisks at Qatarare similar to other Persian Gulf
destinations (other than Kuwait and Oman)

Qu

WBTSs aretypically slightly higherin® ££0E IA®AS 1101 DEAT A0 Obpi 00
reflecting the higher humidity in the maritime environment.
o0 Thistrend is most pronounced atKuwait port which experiences a markedly cooler
microclimate (typically 2-0 ® # A thdn thd €hi€bunding maritime environment
for most of theNorthern Hemisphere summet

1 Therisk of sustained WBTs above the threshold is lower than previously understocat
Muscat portfor voyagesarriving in late August.Voyages typically arrive at Muscat port
13-14 daysafter departing Australia.

o Data from Muscat offshore and Muscat poitdicate a reduced heat stress risk itate
August(typically around ¢ 0 #  Atfiah grefiusly understood).

The Department of Agriculturé&isheriesand Forestry
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1 Therisk of sustained WBTs above the threshold is lower than previously understocat
Red Sea locationfor voyagesarriving in late Juneand SeptemberVoyages typically
arrive in the Red Sea 14 days after departing Australia arad Red Sealestination ports
18-19 daysafter departing Australia.

1 Ingeneral WBTSs in the Red Sea start imeasing earlier in the Northern Hemisphere
summer than those in the Persian Gulf and maximum WBTSs in the Red Sea are milder for
the entirety of the Northern Hemisphere summer

Data logger findings

1 Ambient WBT data (measured on the bridge) along voyage rtes and at destination
ports closely aligns with data from the 2021 BOM report.

1 Analysis of logger data provided a record of the incidence of elevated deck WBTs on the
voyages analysed:

0 99.8% of all readings (approximately 429,600) recorded deck WBTs le§SE AT o ¢ 0 #

o wwb T £ Al OAAAET CO j APPOI @EI AGAT U 1tcuhemnng
o 9%6%1 £ All OAAAET CO j APPOI GEI AOAT U tpchgnmnq C

1 Voyages in 2020 and 2021 recorded lower maximum and average WBTs on sheep decks
compared to voyages in 2019, with the 3 voyages recording the hottest deck conditions
occurring in 2019 and the 3 voyages recording the coolest deck conditions occurring in
2021. This is likely due to improvements in the ventilation capacity of vessels after
mandated ventilation upgrades at the start of 2020 and the phasing out of twitier
vessels

Voyage reporting findings

1 Behavioural and physiological response to heat (including panting) were reported on
60% of voyages 9 out of 15 voyages.

1 Voyagedtravelling through the Red Sea reported fewer behavioural and physiological
responses to heat than those travelling to the Persian Gulf

1 Underlying health conditions including inanition and respiratory disease were reported
to possibly contribute to mortalities during elevated WBTs on 1 voyage

T Inconsistent reporting of heat stress symptoms was identified on some voyages

o Independent observers (Os) generally recorded higher panting scores than
accredited veterinarians (AAV9 when observing the same pensf sheep
0 Therewere a number of different scoring systems used to assess heat stress

Mortality data findings

T No mortalities due to heat stress were reported on the 15 voyages.

1 The most frequently reported causes of mortality during 20192021 were inanition and
gastro-enteric diseases.

1 There has beera 77.5% reduction in sheepmortality rates during the Northern
Hemisphere summer (1 May to 31 October inclusivegfter specificregulatory changesto
mitigate heat stress and improve animal welfare were introduced over the period 2018

The Department of Agriculturé&isheriesand Forestry
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to 2020. Voyage mortality rates for Northern Hemisphere summer voyages have now
stabilised within a narrow range, averaging 0.2%. This strongly indicas that regulatory
changes have been effective in reducing the risk of heat stress and associated mortalities

1 In May, September and OctobgNorthern Hemisphere summer months outside the
prohibition period) there has been a 67% reduction in sheep mortalit rates. This
indicates that, independent to a prohibition, regulatory changes, including allometric pen
space allowances, independent verification of PAT scores and automated watering
systems, have been effective in reducing the risk of heat stress andahetress
mortalities.

1 In2015-17, the highest mortality rates occurred during June, July and August. The
prohibition has prevented exports departing Australia during these higkrisk months.

The departmentnotesthat lower mortality rates alone do not reflect adequate animal welfare
outcomes during live export by seahowever, if mortality rates significantly decline, it is
reasonable to deduce that morbidity rates will also have declined and that other welfare
parameters will have improved.

In summary, the review concluded thathe regulatory settingsintroduced in 2020 have been
effective inminimising the risk of heat stress and heat stress mortalitieand improving animal
welfare outcomesfor sheep exported to the Middle Eastluring the Northern Hemisphere
summer. The review also concludedhe use of prohibition periods to reduce the risk of heat
stress in sheep during export to, or through, the Middle East by sea during the hottest part of the
Northern Hemisphere summer, remains appropriate.

The Department of Agriculturé&isheriesand Forestry
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Recommendationsand findings

The findings and recommendation®f this review relate to updated BOM data, logger data,
internal and external consultation and voyage reporting fronthe 15 voyages that travelled to
the Middle East during the Northern Hemsphere summers of 2019 2021.

Recommendations

The core objective underlying the recommendations of the review is that in all cases, sheep
welfare will be maintained or improved. The recommendations are based on the same risk
parameters implemented inregulation in 2020 and are consistent with the rationale that
informed the changes to the Animals Rules in April 2022.

Recommendationspresented in this section are based on the findings of the review, and
specifically address the appropriateness gbrohibit ion dates Key factors considered when
determining prohibition dates included voyage lengthdestination port, date of arrival, time
spent at destination port and additional conditions to mitigate the risk of heat stress.

The recommendations aresummarised in Table 1 and Figure 1.

Prohibition dates
General

1) Theprinciple of anabsolute prohibition on the export of all sheep to or through the Middle
Eastduring the hottest, most humid part of the Northern Hemisphere summer remains
appropriate as a key strategy to effectively manage the risk of heat stress in sheep.

Kuwait

2) Theabsoluteprohibition period from 1 June to 14 Septembeshould continue (no change
from current rules).

Persian Gulf destinationgother than Kuwaitand Oman)

3) The absolute prohibition period from 1 June to 14 Septembeshould continue (no change
from the current rules for most Persian Gulf destinations). Qatar should also have this
prohibition period (currently has an absolute prohibition period from 1 June to 4
September).

4) In addition, voyagesshould only depart Australia from 22-31 May if additional conditions to
mitigate heat stress risks can be met. These conditiostiould only apply to sheep destined
for Persian Gulf portsother than Kuwait and OmanThis recommendation was
implemented in the Animals Rules April 2022 amendment

Oman

5) The absolute prohibition period should be from 8 May to 14 August (change from current
rules, which prohibit export to Oman from 8 May to 14 September)

6) Where Oman is one of mulple Persian Gulf destination ports, exporters may discharge
sheep in Oman first, en route to other destinations, provided the prohibition dates for Oman
are abided. The prohibition end dates for the other Persian Gulf ports should also apply.

The Department of Agriculturé&isheriesand Forestry
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Red Sealestinations

7) Theabsoluteprohibition period should befrom 15 June to 7 Septembefcurrently from 15
June to 14 September). Prior té\pril 2022, the prohibition period was from 1 June to 14
September The recommended date change from 1 June to 15 Juneswaplemented via the
Animals Rules April 2022amendment

8) Voyages that travel through the Red Sea to destinations such as Russia, Turkey and Lebanon
are subject to the same prohibition dates as voyages discharging at Red Sea ports.

Port of departure

9) Voyages departing from ports other than Fremantle should comply with prohibition date
recommendations and be required to be west of a longitude of 116 East, no later than 31
May if travelling to the Persian Gulf or no later than 14 June if traveling to the R&ea.

Use of bridge loggers

10) Each vessel exporting sheep must deploy a minimum of 1 data logger on the bridge to
record ambient (bridge) WBTSs.

Provision of fodder

11) Sheep should be fed a minimum of 3% of their liveweight daily while on vessels travelling to
or through the Middle East during the Northern Hemisphere summer.

Additional conditions

12) Sheep may be exportetb Persian Gulf ports (other than Kuwait and Oman) duringhe
conditional prohibition period (22 Mayz 31 May) onlyif the following additional conditions
are met:

a) For heat tolerantbreeds (e.g. Awassi, Damara, Dorper):
i) each sheep must have a maximum liveweight of 66kg

i) each sheep has wool or hair length no longer than 25mm at the time of loading for
transport to the Australian departure port.

b) Forless heat tolerant breeds (e.g. Merinos and Merino crosses):
i) each sheep must have a maximum liveweight of 56kg

i) each sheep has wool or hair length no longer than 20mm at the time of loading for
transport to the Australian departure port.

c) Sheep must beorovided with at least 3% of liveweight of feed per head per day during
the voyage.

d) The pen air turnover (PAT) for the vessel must be:

i) aminimum of 180m3/hr per square metre of pen space (referred to in the
remainder of this report as n#/hr) when the vessel is in port; or

i) a minimum of 160m3/hr when the vessel is in port and the sheep must be allocated
an additional 10% space (above the minimum pen space allocation specifiedtire
Australian Standards for the Export of LivestockASEL) standard 5.5); or

iif) aminimum of 140 m3/hr when the vessel is in port and the sheep weigh 56kg or
less and have wool or hair length no longer than 10mm

The Department of Agriculturé&isheriesand Forestry
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Note: the new additional conditions do not apply to sheep exported to Kuwait or Oman, where
Oman is the first port ofdischarge.

This recommendation was implemented in the Animals Rules April 2022 amendment.

Tablel Summary of prohibition dates

Recommended NHS prohibition periods
At it Changes
Destination Prohibition introd?Jced Absolute Conditional
introduced in April 2022 prohibition prohibition Summary of
2020 period period changes
1 June 1 June
Kuwait to Nil to N/A Nil
14 September 14 September
. . 8 May 8 May
88}8“ (via Persian | Nil 0 N/A Nil
14 September 14 September
. 8 May 8 May Prohibition
32:?1;(5;”9';0 to Nil to N/A shortened by 31
gep 14 September 14 August days
Persian Gulf (other | 1 June Conditional 1 June 10 days with
than Kuwait and to Exports to 22 - 31 May additional
Oman})t 14 September 22 - 31 May 14 September conditions
. 22 May Conditional 1 June 10 days with
ﬁaézrrégc;]w(gﬂﬁl)uded to Exports to 22 - 31 May additional
22 September 22-31 May | 14 September conditions
Red Sea (to, or 1 June Prohibition 15 June Prohibition
through) ’ to to start 15 to N/A shortened by 21
9 14 September June 7 September days

1.Babhrain, Iran, Irag, Saudi Arabia the Persian Gylthe United Arab Emirates and Qatar.
Note: Dates imable 1 andrigure 1 are finaecommendations and may differ from dates proposed during earlier
consultation. The rationale for any differences and for final recommended prohibition dates is outlined in Section

The Department of Agriculturé&isheriesand Forestry
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Figurel Graphic ofprohibition dates

Kuwait May Jun Jul Aug Sep Oct

Persian Gulf (other than Kuwait and Oman)

Oman

Recommended prohibition - single port

Qatar

e | [
To or through the Red Sea

Absolute prohibition period -

Conditional prohibition period
(revised in April 2022, recommended to retain)

Exports permitted -

Recommended prohibition

Findings
General

1) Regulatory settings introduced in 2020, including an absolute prohibition period during the
hottest, most humid part of the Northern Hemisphere summer, were effective in improving
animal welfare outcomes and minimisinghe risk of heat stress and heat stress mortalities
for sheep exported to the Middle East.

2) Updated climate analysis identified options for modifications to Northern Hemisphere
prohibition dates and conditions.

2021Bureau of Meteorologydata findings

3) The risk of sustained WBTs above th29 Cthreshold is higher than previously understood
at some Persian Gulf ports (other than Kuwait and Oman) feoyagesarriving at these

The Department of Agriculturé&isheriesand Forestry

Xiv



Review ofive sheep exportby seato, or through,the Middle East dung the Northern Hemisphere summer

4)

5)

6)

7)

destinations in JuneVoyages typically arrive at these ports 1719 daysafter departing

Australia.

a) AmbientWBTsareuptop 8v 0 # EECEAO OE Aforvidgdsarriviogatt OE OAOEI|
these destinations in Jungimpacting environmental conditions at ports including
Hamad, Qatar and Jebel Ali, UAE

b) The data indicate the heat stress risks at Qatar are similar to other Persian Gulf
destinations (other than Kuwait and Oman)
7"40 AOA OUPEAAIT U OIECEOI U EECEAO ET Oi £EOEIT C
the higher humidity in the maritime environment.
a) This trend is most pronounced at Kuwait port which experiences a markedly cooler
microclimate (typically2-c o # AT 11 A0Qq OEAT OEA OOO0OI O1 AET C
most of theNorthern Hemisphere summert
Therisk of sustained WBTs above th threshold is lower than previously understoodat

Muscat portfor voyagesarriving in late August.Voyages typically arrive at Muscat port 13
14 daysafter departing Australia.

a) Data from Muscat offshore and Muscat port indicate a reduced heat stress rigkate
Augusti OUPEAAT 1T U AOTI OT A co# Ai1T1AO OEAT DOAOGEI O
Therisk of sustained WBTs above the threshold is lower than previously understood at Red
Sea locationdor voyagesarriving in late June and Septembeioyages typically arrivein
the Red Sea 14 days after departing Australia amad Red Sealestination ports 18-19 days
after departing Australia.

In general, WBTs in the Red Sea start increasing earlier in the Northern Hemisphere
summer than those in the Persian Gulf and maximum WBTstime Red Sea are milder for
the entirety of the Northern Hemisphere summer

Data logger findings
Ambient wet bulb temperatures

8)

Ambient WBT data (measured on the bridge) along voyage routes and at destination ports
closely aligns with data from the 2021 B® report.

Deck wet bulb temperaturs

9)

Analysis of logger data provide areliable record of the incidence of elevated deck WBTs on
the voyages analysed:

a) wwsyb 1 £ All OAAAEI CO j ADDOI BEI AGAI U tcwhenm
b) wwb | £ Al OAAAEI CO j ADDPOI GEI AOAI U tcufonng
o) web 1 /& Al OAAAEI CO j ADDOI BEI AGAI U tpchcmng

10) Voyages in 2020 ad 2021 recorded lower maximum and average WBTs on sheep decks

compared to voyages in 2019, with the 3 voyages recording the hottest deck conditions
occurring in 2019 and the 3 voyages recording the coolest deck conditions occurring in
2021. This is likelydue to improvements in the ventilation capacity of vessels after
mandated ventilation upgrades at the start of 2020 and the phasing out of twitier vessels

The Department of Agriculturé&isheriesand Forestry
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Voyage reportindgindings

11) Behavioural and physiological response to heat (including panting) wereeported on 60%
of voyages (9 out of 15 voyages)

12) Voyages travelling through the Red Sea reported fewer behavioural and physiological
responses to heat than those travelling to the Persian Gulf

13) Underlying health conditions including inanition and respiratory disease were reportedo
possibly contribut e to mortalities during elevated WBTsn 1 voyage

14) Inconsistent reporting of heat stress symptoms was identified on some voyages.

a) 10s generallyrecorded higher paning scores than AAVs when observing the same pens
of sheep

b) There were a number ofdifferent scoring systems used to assess heat stress

Mortality data findings
15) No mortalities due to heat stresswvere reported on the 15 voyages

16) The mostfrequently reported causes of mortality during 20192021 were inanition and
gastro-enteric diseases

17) There has beera 77.5% reduction in sheepmortality rates during the Northern Hemisphere
summer (1 May to 31 October inclusivepfter specificregulatory changesto mitigate heat
stress and improve animal welfare were introduced over the period 2018 to 2020. Voyage
mortality rates for Northern Hemisphere summer voyages have now stabilised within a
narrow range, averaging 0.2%. This strongly indicates thaegulatory changes have been
effective in reducing the risk of heat stress and associated mortalities

18) In May, September and OctobgiNorthern Hemisphere summer months outside the
prohibition period) there has been a 67% reduction in sheep mortality ratesThis indicates
that, independent to a prohibition, regulatory changes, including allometric pen space
allowances, independent verification of PAT scores and automated watering systems, have
been effective in reducing the risk of heat stress and heat streswrtalities .

19) In 2015-17, the highest mortality rates occurred during June, July and August. The
prohibition has prevented exports departing Australia during these higkrisk months.

The Department of Agriculturé&isheriesand Forestry
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1 Introduction

Thisreport AAAOAOOAOG OEA 1| OOOOAI EAT reviel theletdctivehdsod O AT 1 | E
the regulatory settings implemented for sheep exportdy seato, or through,the Middle East

during the Northern Hemisphere summer(1 May to 31 October) These settingsvere

implemented followed a Regulation Impact Statemen{RIS) process, finalised in 2020Similar

interim regulatory settings were in place in 2019.

The primary objective oflive sheep export reformsince 2018 ha beento improve animal

welfare outcomes by reducing the risk of heat stress in sheep exported to, or through, the Middle
East during theNorthern Hemispheresummerto a verylow level. The focusof reform has been

to:

1 reduce the risk of heat stress in sheep ta very low level
1 reduceto 5% the risk of exposure toambient WBTs of 29°C ohigher

1 maintain a viable live sheep export trade supported by improved animal welfare
outcomes

1 uphold Australia's reputation as an exporter ohigh-quality livestock.

The department acknowledgeghat heat stress managemenis an area of ongoing scientific
research, including by industry,and that new technologes could provide valid heat stress
mitigation options. The department also acknowledge¢hat changes in climatenay have
significant implications for sheep exports in the futureNew developments in heat stress
management upgrades to theheat stress risk assessmentHSRA)model (HotStuff) and updates
to Middle East climate analges, relevant tahe live export of sheepwill be considered as they
become available.

1.1 Purposeof the review

Thereview assessed the adequacy of the current regulatory settings iminimising the risk of
heat stress in sheegxported on voyages to the Middle East during thlorthern Hemisphere
summer.

The purpose of the reviewwasto consider.

1 the effectiveness of the current regulatory settings in reducing the risk of heatress and
heat stress mortalities for sheep exported to the Middle Easturing the Northern
Hemisphere summer

1 whether the current regulatory settings are maintainingor improving animal welfare
outcomes, and supporting the sustainability of the live sheepxport industry and

T whether there is evidencesupporting maodification of the current regulatory settings.

Therecommendations presented in this r@ort are intendedto support animal welfare by
continuing to limit the risk of heatstressin sheepexported to the Middle Eastduring the
Northern Hemisphere summet

The Department of Agriculturé&isheriesand Forestry
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1.1.1  Background

The high temperatures and humidity in the Middle East region during the hottest part of the
Northern Hemisphere summergive rise to conditions which have the potential to cause heat
stress in sheep and negatively impact their welfarddighly publicised heat stress events in sheep
exported in 2017 raised awareness about the onboard welfare of sheegmd increased public
scrutiny of the livestock export trade.

Following the publicised heat stress eventghe Independent review of conditions for the export of

sheep to the Middle East during the Northern Hemisphere sum@cCarthy 2018)was

undertaken. Recommendation 3 ofte- A# AOOEU 2AO0OEAx xoldmodesranda OET AOO
OEOE AOOAOGOGI AT O AAOGAA 11 11 OOAI EOU Olhddiflon®EOE AOGC
the McCarthy Review, he Reviewof the Regulatory Capability and Culture of the Department of

Agriculture and Water Resources in the Regulatiof Live Animal ExportéMoss 2018)

acknowledged that the welfare of exported animals is of significant interest to the Australian

community.

The department recognised that improving animal welfare outcomes for exported sheep was of
critical importance, for the direct benefit of animals undergoing transport and to support a

viable export sheep tradeThe department also sought advice from an independeftSRA

Technical Reference Panel (HSRA review) on aspects of the assessment of heat stress risk in the
live sheep export trade.

In response to the McCarthy Review, the department implemented the Australian Meat and Live
stock Industry (Export of Sheep by Sea to Middle East) Order 2018 (Middle East Order 2018)
which came into effect from 7 July 2018. The MiddlEast Order 2018 introduced a range of
additional voyage conditions to improve welfare outcomes for exported sheep including
increased pen space allowances based on allometric calculations, independent verification of a
O A O O A Isbofes dutordated wateing systems anda heat stress management plato be in
place foreach voyage.

However, during the height of theNorthern Hemisphere summerwhen temperatures and
humidity reach maximum levels, no combination of additional space, ventilation or other
measues can effectively mitigate the risk of heat stres®oth the department and he Australian
Livestock Exporters Council (ALEC) recognised the heightened risk of heat stress during this
period. Taking effect from 1 July 2019, ALE&nounced a 3month moratorium on live sheep
exports during June, July and Augusind the departmentimplemented aninterim prohibition

on sheep exports from 1 June to 22 Septemhbgrending completion of a RIS process.

In undertaking the RIS process, the department analysed the economic benefits and impacts of 3
regulatory options to limit the risk of heat stress in live sheep exported to, or through, the

Middle East, during theNorthern Hemisphere summer The RISoutlined the best available

science and evidence including a climate analysis conducted by the Bureau of Meteorology
(BOM) in 2019, the HSRA review, industry research and voyage reports from May 2019 voyages.

Using a riskbased analysis through the RIS procesthie department determined thatsetting
prohibition dates based ona 95h percentile maximum ambient WBT of 29C was appropriate to
manage heastressrisksto sheep on export voyages to, or through, the Middle East.95h
percentile WBT threshold means tha95% of all recorded temperatures aa gecific locationare
below this threshold. By extension, 5% oéll recorded temperatures at the specific locatiorare
higher than this threshold.

The Department of Agriculturé&isheriesand Forestry
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The preferred option identified during the RIS process most effectig addressed the Australian

DOAI EA6O AgPAAOAOEI T O A& O PAOI AT AT O AAOGEIT Ol

by limiting the risk of heat stress, while also supporting a viable live sheep trade and those
dependent upon it. TheRISwas published in April 2020.

In 2020, based on the RIS analysis paohibition period was introduced under the AMLI
(Prohibition of Export of Sheep by Sea to Middle EastNorthern Summer) Order 2020

(Northern Summer Order 2020) from 1 June to 14 September with additinal prohibition

periods for Qatar and Oman, combined with additional conditions for the permitted periods
between May to October (inclusive). The Northern Summer Order 202tame into force on 1

May 2020and aimed to reduce the risk of heat stress to a wetow level, by preventing live

sheep exports to, or through, the Middle East during the highest heat stress risk period. The
additional conditions included body condition score and automated watering system
requirements. The independent verification and eporting of the PAT scores of a vessel was also
required. The review found that these additional conditions should remain.

1.2 Scope of tle review

The review assessed the adequacy of the current regulatory settings imeducing the risk of heat
stressin sheep exportedon voyages to the Middle East during thBlorthern Hemisphere
summer. In conducting the review, the department collated and analysed a range of data
relevant to the assessment of heat stress risk in sheep including:

1 voyage reports from the 15 voyages that occurred in the Northern Hemisphere summer
periods 2019-2021

1 data and observations of aimal behaviour and welfare outcomes provided by I0s, AAVs
and ship Masters

1 over 430,000 WBT measurements fronenvironmental dataloggers(loggers) placed on
every deck where sheep were penned, for the entire duration of all 15 voyages

1 an updated BOMMiddle East climatology report
1 mortality data
 a scientific literature review.

Of the 15 voyages, 5 voyages departed in 2019, 4 voyages departed in 2020 and 6 voyages
departed in 2021.All voyages departed from FremantleThese voyages transported a totabf
684,824 sheep from Australia to 6 destination countries in the Middle East namely Israel, Jordan,
Kuwait, Oman, Qatar and the United Arab Emirates (UAEgble 2).

The Department of Agriculturé&isheriesand Forestry
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Table2 Middle East destinations by volume (head) during the 2321 Northern
Hemisphere summeperiods

Destination 2019 2020 2021 Total
Bahrain 0 0 0 0

Israel 10,000 0 5,039 15,039
Jordan 78,343 54,523 7,150 140,016
Kuwait 114,873 107,251 172,971 395,095
Oman 0 0 6,000 6,000
Qatar 15,000 20,000 0 35,000
UAE 40,000 15,000 38,674 93,674
Total 258,216 196,774 229,834 684,824

All 15 voyagessailed undersimilar regulatory settings, including a prohibition periodfrom 1
June to 14 September with additional prohibition periods for Qata(from 22 May to 22
September)and Oman (from 8 May to 14 September). @oard loggers were deployed, and
allometric pen spaceallowanceswere calculated usingak value=0.033.

1.3 Regulatoryframework

Prior to 28 March2021, the governmentregulated the live animal export trade under the
Australian Meat and Livestock Industry Act 1997the AMLI Act), the Export Control Act 1982and
associated orders, regulationsand standards.Included in the regulatory framework isASELand
the Exporter Supply Chain Assurance System (ESCAS)

Livestock sourced for export also neeslto meet all requirements under relevant state and
territory legislation, including animal welfare law.

1.3.1 Regulation introduced in 2018

In response to the McCarthy Revieviry 2018 the department implemented the Middle East
Order to more adequately address the risk of heat stresduring the Northern Hemisphere
summer. Requirementsincluded that the PATscoresfor each vessel be verified by an
independent mechanical engineelincreased pen space allowances based on allometric
calculations,automated watering systems on all vessels and exporters to have a heat stress
management planin placefor each voyageThe Australian Meat and Livestock Industry
(Standards) Order 2005 was also amended which implemented a reduction in the reportable
mortality rate in ASELfrom 2% to 1%.

1.3.2 Interim regulation in 2019

As an interim measure, while the department was conducting a RIS process, the AMLI
(Prohibition of Export of Sheep by Sea to Middle EastNorthern Summer) Order 2019

(Northern Summer Order 2019) wa implemented. Under this order the holder of a sheep

export licence was not permitted to export a consignment of sheep from Australia by sea on a
vessel that left an Australian port between 1 June 2019 and 22 September 2019 (inclusive) and
thatwould travA1 OEOT OCE xAOAOO ET OEA ' OAAEAT 3AA
the voyage. Outside of the prohibition period, conditions under the Middle East Order applied.

The Department of Agriculturé&isheriesand Forestry
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1.3.3 Regulationin 2020 and 2021

At the completion of the RIS process, @ohibition p eriod was introduced under the AMLI
(Prohibition of Export of Sheep by Sea to Middle EastNorthern Summer) Order 2020
(Northern Summer Order 2020). The order came into force on 1 May 2020 and included a
prohibition on departures of live sheep exports fromAustralia to, or through, the Middle East for
a period of 3.5 months (1 June to 14 September). The order included extended periods of
prohibition for departures from Australia to Oman from 8 May to 14 September and Qatar from
22 May to22 Sepgember.

1.3.4 Chamgesto the Export Control Act

On 28March 2021, the Export Control Act 202@nd Export Control (Animals) Rules 2021
(Animals Rules) came into force, replacing thExport Control Act 1982the AMLI Act and various
subordinate orders in the regulation of live animal exportsAmendedAnimals Rulescame into
force on 6 April 2022, introducing a conditional prohibition period for voyages departing
Australia from 22 May-31 May forcertain countries in the Middle East.

The conditionsthat currently apply to the exports of sheep by sea to, or though, the Middle East
are set out inChapter 6of the Animals Rules. Live sheep exports by sea to, or through, the
Middle Eastare prohibited from 1 June to 14 September famost ports with additional

prohibition periods and conditions as follows:

1 departures for Oman prohibited from 8 May to 14 September

1 departures for Persian Gulf destinations (other than Kuwait and Oman) anarohibited
from 22 May to31 May unless additional conditions to mitigate heat stress riskare met

1 there must be no more than 2 ports of discharge for voyages arriving in the Persian Gulf
after 1 June and departing Australia between 15 and 30 September

1 departures for Red Sea destinationare prohibited from 15 June to 14 September.

Chapter 6 also sets out other conditions that apply to exports during thidorthern Hemisphere
summer, including minimum pen air turnover requirements for vesselswool length limit s,
liveweight limits, body condition score limits and feeding requirements.

The department notes that ér the prohibition period to Qatar, the reference to 22 September
was a drafting error. It was corrected to 21 September when amendments were made to the
Animals Rulesin April 2022.

1.3.5 RelevantAustralian Standards for the Export of Livestokistory
Livestock export licence holders are required to comply with the ASEL, which set out minimum
requirements to ensure animals are fit to export from Australia, and their health and welfare is
managed throughout the voyage.

ASEL 2.3 was reviewed in 2018 an?019 (ASEL sea revievand ASEL air review) by a Techical
Advisory Committee (TAC). The updated version, ASELO3was implemented on 1 November
2020.

The 9 voyages that travelled in théNorthern Hemisphere summerof 2019 and 2020 operated
under ASEL 2.3. The 6 voyages that travelled in tivorthern Hemisphere summerof 2021
operated underASEL 3. Additional conditions introduced in ASEL 2 include:

The Department of Agriculturé&isheriesand Forestry
5


https://www.legislation.gov.au/Details/F2022C00137
https://www.awe.gov.au/agriculture-land/animal/welfare/export-trade/review-asel
https://www.awe.gov.au/agriculture-land/animal/welfare/export-trade/review-asel/air-voyages

Review ofive sheep exportby seato, or through,the Middle East dung the Northern Hemisphere summer

1 changes to the minimum length of time that sheep must remain in a registered
establishment(RE) prior to departure (sheep must spend 5 clear days a&n RB

1 changes to the notifiable mortality rate for livestock (already implemented for sheep
following the McCarthy Review) and the requirements for notification

T A TAx AAEET EOEIT 1 &£ O01T UACA 1ATCOES xEOE
requirements inclusion and extension of additional management plans for sea exports

O/
™

ASEL3.1 was released following the introduction of theexport Control Act 202@nd the Animals
Rules to align the text of the standards with new legislative references. ASEL 3.2 supeiexd
ASEL 3.1 on 18 November 2021

The ASEL is now regularly reviewed and updated, where appropriate.

1.3.6 Independentobservers

The department administers anindependent observer (O) program for livestock export

voyages by sea to provide additional assurancf OEA A EEFAAOEOAT AOO 1T £ AGDI O«
in managing animal health and welfare. IOs are deployed on livestock export voyages by sea to

Oi T 1T EOQT Oh 1T AOAOOifies iA hpprovedfepbripfogramis forkhk BuEpBse of

AT OOOET ¢ OEA EAAI OE AT A xAl £ZAOA 1T £ 1 EOA AT EI A1 O
Due to the national and international response to COVip wh ET Al OAET ¢ OEA Cc1 OAOQI
to reconsider non-essential international travel, the department paused the deployment of IOs

on all livestock vessels in March 2020. Of the 15 voyages in this review, |Os travelled on all 5 of

the 2019 voyages. However, COVADO restrictions meant that I0s were al# to travel on only 1

of the 10 voyages during 2020 and 2021. In total, the department reviewed 6 |0 reports from the

2019-2021 Northern Hemisphere summerperiods.

The 10 program reommencedfrom 1 May 2022(EAN 2022/09) with the department
continuing to monitor the COVID19 situation closely for each country to ensure it is safe and
practical to deploy an independent observer.

1.4 Changsin the Australian sheep industry

ABARES (2021) states the sheep flock size in Western Australia (WA) stands at 13.7 million for
2019-20, down from approximately 25 million in 2004-5 (Figure 2). The WA sheep flock size has
continued to trend downwards in 2020-21, as a result of a number of factors. MLA Industry
Projections (2021) reports that eastern states are driving a very high demand for WA sheep.
During 2020, the eastern states of Australia experienced drougtreaking rain, resulting in
abundant fead and favourable conditions to increase flock size. At the same time, WA seasonal
conditions were dry, leading to the possibility of low water supplies in dams during the

following summer months, further encouraging producers to reduce stock numbers. It is
estimated that approximately 2.3 million sheep were transported from dry conditions in

Western Australia to the east coast between January 2020 and July 2021, as eastern producers
worked to rebuild their drought-depleted flocks (Oldfield 2021).Existing modelling on this

trend suggests that transfers of this nature can have significant lortigrm effects, with the
possibility that WA sheep flockswill decline significantly over a 10year period, making it

difficult to supply the meat and wool industries (Prtchett 2019). This could have flow on effects
for the live animal export trade, reducing the number of sheep to be exported due to high
domestic demand.

The Department of Agriculturé&isheriesand Forestry
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Figure2 Australian live sheep exports and Western Australian sheep flocl8&89 to
202021
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Mecardoreported that interstate transfers overtook live sheep exports in terms of WA sheep
turnoff in 2019-20, for the first time in at least a decade, with the trend expected to remain in
2020-21 (Oldfield 2021).

These combined factors significantly depletedne pool of available sheep for the live export
trade. Historically the live export sector provided around 30% of the turnoff options for WA
sheep producers, with this ratio declining to less than 20% in 2021 (Dalgleish 2021).

In 2020-21, live sheep expors fell by 45% to 602,000 headFigure 2) and is forecast to rise by

10% in 2021-22 (ABARES 2021). Téireduction was due in part to limited supply in WA, as

discussed earlier in this chapter, but also due to weaker demand from traditional Middle Eastern

markets, where economies have been dampened by the COMI®pandemic (ABARES 2021).

The removal of the Qatar subsidy on sheep meat from imported Australian sheep locally

slaughtered, came into effect from 31 December 2020 (MLA 2021). This change reduced dethan

for live sheep into the region and resulted in no sheep being exported to Qatar in 2022. Prior

01 OEA OOAOEAU AEAT CAh 1AO0AO0 EAA AAAT 1 OOOOAI EAG
ABAREJ2021) estimates that in2020-21 90% of Australian live steep exports were sent to

Kuwait, Qatar, Jordan, and the UAE.

The prohibition on the export of live sheepduring the Northern Hemisphere summermay also
be another influence by reducing the months exporters can send sheep to, or through, the
Middle East.

Fock rebuilding also resulted in reduced sheep slaughter numbers in 20221 (Figure 3).
Slaughter has decreased in New South Wales, Victoria and Western Australia in the lagt32
yearsas more ewes have beeretained for breeding, due to favourable prodwetion conditions
for flock rebuilding purposes (ABARES 2021).

The Department of Agriculturé&isheriesand Forestry
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Figure3 Lamb and sheep slaughter in Australia, 2021
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1.4.1 Rising lamb and sheep prices

Tight supply in Western Australia, combined with thencreased demand for exported sheep
meat by China supported a strong price surge in lamb and sheep saleyard prisgsce 2017

(MLA 2019) (Figure 4). These effects were compounded in 2020 by market changes associated
with COVID 19 and the higher Australiandollar during the second half of 2020. Whilst WA sheep
and lambprices have historically been lower than those in eastern states, prices in 2019 and
2020 outperformed those in 2018 and were higher than the previous fivgear average (MLA
2019). These highprices have been mirrored in the eastern states with the gap in prices
between the two regions appearing to grow with time as a direct response to the movement of
sheep across the regiond.amb saleyard prices in the eastern states started ttiverge
significantly from prices in Western Australiain August 2019, with saleyard prices for lambs in
Western Australiagenerally remaining below saleyard prices in the eastern states sintieen
(Figure 5).1n another example, in early 2021, the EasterBtates Trade Lamb Indicator was
100c/kg higher than the Western Australian Trade Lamb Indicator (Oldfield 2021).

The Department of Agriculturé&isheriesand Forestry
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Figure4 Lamb and sheep saleyard prices in Australia, 2@21to 202621
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Figure5 Lamb saleyard prices in New South Wales, Victoria, and Western Australia-2001
02 to 202021
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With market pressures and the rebuilding of flocks continuing, it is expected that higher prices
will also continue. In 2021-22, live export sheep prices are forecast to rise by 5% to $162/head
(ABARES 2022).This is expected to be the highest price ever recorded in nominal terms, and
the second highest price in real terms (ABARES 2022). An update to these forecésfwovided
in the June 2022 Agricultural Commaodities Report, from ABARES.

1.4.2 Impactof the prohibition

The RIS assessed the economic impacts of a range of policy options, including the possibility that
a prohibition could reduce the demand for exported sheep to internatioal markets. ABARES
concluded the economic impact of restrictions on the live sheep export trade had been offset by
the increasing demand for Australian sheep meat internationally (ABARES 2020he ABARES
analysis also identified that live sheep export iames have declined outside of the prohibition
period, indicating a decline in the trade as a whole. Aiscussed inSection 1.4.1, his haslikely

been driven by domestic movements of sheep, higheheepprices, thestrong Australian dollar,

and the impad of the COVIB19 pandemic. However, this conclusion has been disputed in some
ET AOOOOU DPOAI EAAOCEI T 08 &I O AgAi I Ah OEA -,
factor accelerating the longterm decline in Australian live sheep exports in recet years has
AAAT OEA ¢ci OAOT i AT O AAT 11 Aobl OOET ¢ O OEA
(MLA 2021).
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2 Climateanalysis

The department has reviewed and analysed climatology data from a 2019 Bureau of
Meteorology report (2019 BOM report) and an updated 2021 Bureau of Meteorology report
(2021 BOM report)to assist in determiningthe appropriatenessof the current regulatory
settings in place during theNorthern Hemisphere summer All WBT datareceived in the BOM
reports and discussed in this section refer to ambient WBTSs.

2.1 Meteorological reports

The 2019 BOM reportpresented WBT data from selected locations along voyage routes and at
Middle Eastern destination ports from April to November for the period 1990 to 2018. Data
were presented in a series of graphs depicting the 95ercentile WBT readings, maximum and
minimum daily WBTSs, plus the highest and lowest on record. These graphs were used to
determine dates when there was a 5% or greater likelihood that ambient WBTs specific
locations would be higher than 29°C. The prohibition periods implemented in 2020 for live
sheep exports to or through the Middle East during the Northern Hemisphere summer were
based on these dates.

The 2021 BOM reportprovided updated climatology data based on 42 years of accumulated
climate data from 1979 to 2021 including a WBT analysis along voyage routes and at
destination ports in the MEAI. The 2021 BOM report uses hourly WBT measurements which are
aggregated into #day periods by date, whee 1 May is the start of a fday period (and the
beginning of the Northern Hemisphere summer). The BOM grouped data inteday intervals to
maximise the statistical significance of the WBT analysis for each location.

The 2021 BOM report provided WBT climailogy mapsand graphsfor 21 locations in the MEAI,

including in the Persian Gulf, the Strait of Hormuz, the Gulf of Oman and in the Red Sea \WB&

mapsAOA AEOPI AUAA ET A OCOEA AAI 186 OOUI A &£ O AAAE
summer, stating on 1 May. Each grid cell represents a 30 x 3@ometre square patch of the

AAOOEGS O 000 AAArcedtile AaxitnAnDWBY Sidweekly blocks of time. Grid cells

on the WBT maps are coloucoded to represent different maximum WBTSs, for examplggllow

grid cells represent areas where 98 percentile maximum WBTs are below 28°C (and above

27°C) while purple grid cells represent areas where the 95percentile maximum WBTs are over

31°C. Areas with 9% percentile maximum WBTs below 27°C are showim greyscale.

The WBT graphsdepict 95 percentile maximum WBTs for each month of the year, average

daily maximums, average daily minimums, the 2019 and 2020 daily maximums and highest on
record daily maximum. The orange (stepped) line in the graphs repsents the 95" percentile

daily maximum WBT, calculated in weekly blocks of time. This means that on 95% of days over
the 42 years of accumulated data, the WBT is less than the threshold value; conversely, on 5% of
days the WBT exceeds the threshold vadu

The climate statistics and recommendations presented iS8ection 2.4consider voyage duration
to each destination port the updated climatology data in the 2021 BOM repoetnd the 95t
percentile maximum WBTthreshold | /& ¢detér¥ined through the RIS process. This
threshold was used to determineprohibition dates, implemented in new regulation in 2020,
which limited vessels arriving in the Middle East when theravas a greater than 5% likelihood
that temperatures would exceedthe WBTthreshold | A dowadstistained period.

The Department of Agriculturé&isheriesand Forestry
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2.2 The impact of climate change

Several articles in the literature reviewidentified that the future climate is expected to be more
variable with greater frequencies and intensities of verjhot periods (Tadesse et al. 2019,
Thornton et al. 2021, Zhang & Phillips 2019)or example, Thornton et al. (2@1) predicts that
by 2050 the number of days per year of extreme heat and risk of heat stress will have at least
doubled, imposing increased pessure on the existing capacity of ruminant livestock to adapt to
extreme environmental conditions.These papers, however, represent general climate
assessments whereas heat stress risk is location specifl€drier conditions occurin the future,
then WBTs may decreasdn some areas.

The department discussed with the BOM the different types of climate analysis that would best
consider theimpact of climate changeOne possibility was to run an analysis on a short period of
recent data, for example, the mvious 510 years, to gain an indication of how climate change
affects WBTSs in the MEAI. The BOM advice was that data from such a small number of years
would lack the necessary statistical robustness to support theeview andi AU A@AT OAA
measurenents.

(@]
(@}
(@}

In consultation with the BOM, it was agreed the most accurate analysis would be a

comprehensive data review based on 42 years of accumulated data from 1979 to 2021. A data

DAOET A T £ OEEO 1 AT COE 1 AAT O OEADA AEA AR ARBKAOAO A
temperature extreme within the analysis. If these extreme temperatures occur, they will exert a

statistical effect in the calculation of 9% percentile temperatures. In addition, any recent climate

change effects would be included and contaimkin the analysis outputs.

Therefore, while the department will continue to monitor climatic conditions, the 2021 BOM
report provides the most up-to-date data available and underpins the evidenebased
recommendations of this review.

2.3 Voyage lengths and depture dates

The department analysed typical voyage lengths for the 15 voyages in the review. All voyages
departed from Fremantle and travelled to either the Persian Gulf or the Red Sea. This allowed
likely arrival dates at destination ports to be determired, and from this, appropriate departure
dates that limit vessels arriving in the Middle East when there is a greater than 5% likelihood
that temperatures will exceedWBTthreshold | £ dowaististained period

Table 3 shows voyages fronFremantle to the Persian Gulf typically reach the Gulf of Oman 13
days after departure, transiting the Strait of Hormuz 1314 days after departure and Kuwait port
14-15 days after departure. Discharging of sheep can take up to 2 days before the vesseldlav
onwards to secondary ports. Voyages to the Red Sea typically reach the Gulf of Adedal$
after departure, the Bab al Mandab Strait 145 days after departure and arrive at destination
ports around 18-19 days after departure.

The Department of Agriculturé&isheriesand Forestry
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Table3 Typical voyages from Fremantle to the Persian Gulf and Red Sea

Persian Gulf route Day of voyage  Red Sea route Day of voyage
Gulf of Oman 13 Gulf of Aden 14
Arrival Kuwait 14-15 Bab Al MandabStrait 14-15
Complete dscharge Kuwait 16-18 Arrive at first port (Eilat or 18

Aqaba
Arrive at second port 17-19 Arrive at second port 18-19
Complete discharge at second 19-21 Complete discharge at second 19-21
port port

The department notes that, in the future, sheep may be exported from ports other than
Fremantle (such as Portland or Port Adelaide Voyage lengthsnay be up to 5 days longer from
these departure ports, meaning sheep could arrive in the Middle East on datkater than
predicted in this report, when conditions are hotter and more humid. To limit this possibility,
the department recommends that vessels departing from ports other than Fremantkhould
comply with prohibition date recommendations andbe required to be west ofa longitude of 116
East, no laterthan 31 Mayif travelling to the Persian Gulf, or no later than 14 June if travelling to
the Red Sea

2.4 Wet bulb temperature at specific Middle East locations

The 2021 BOM report demonstrated thaPersian Glf locations were generally hotter, with

EEGCEAO 7" 40h OEAT 2AA 3AA 17T AAOEIT 08 &1 O OAOAOAI
xA11 AO Al Ol ££OET OASd 11 AAOEI T8 4EEO OEI xAA OEAC
Ol AAOmtiooskd11 AD ODPT 006 11T AAOET T O0h OA&I AAOET ¢ OEA

environment. This is particularly notable at Kuwait port compared to Kuwait offeore (Figures 6
and 7). The difference between offshore and port WBTSs also aligns with HotStafbdelling
which identifies separate heat stress risk for ports and heat stress risk while sailing.

The 2021 BOM reportalsoindicated that there are some passages along voyages routes where
95t percentile maximum WBTs may exceef90 for short periods oftime. For examplethe

Strait of Hormuzis typically the hottest part of avoyage to the Persian Gulfand theBab al
Mandab Strait is typically the hottest part of a voyage to the Red Sea. Transiting each strait
represents around 612 hours of travel time, before a vessel travels on to cooleonditions. The
risk of heat stress is mitigated by lhe relatively short period of time at temperatures which may
exceedc w0 # thérklidble respite after this period (also identified in voyage reports).

All temperature maps and graphs in the following section have been provided in the 2021 BOM
report. The complete BOM report can be viewelere.

2.4.1 Kuwait

The majority of live sheep exported from Australia to the Middle East are exported to Kuwait. In
2021, 75% of live sheep exports to the Middle East were discharged at Kuwait. Curreatas
require that if Kuwait is one of the destinations, then Kuwait must be the firstqrt of discharge.
Therefore, voyages travel first to Kuwait, where the majority of sheegre discharged, before
travelling on to other hotter, more humid Persian Gulf ports.

The Department of Agriculturé&isheriesand Forestry
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Kuwait port experiences a markedly cooler microclimate than the surrounding maritme

environment for most of theNorthern Hemisphere summer(2021 BOM report).Figures 6 and

Figure 7demonstrate that WBTs at Kuwait port are typically20 0 # AT 11 AO £ O Al 1l DA
Northern Hemisphere summer, compared to the offshore areas in the ritb -western Persian

Gulf, and other Persian Gulf ports (including Jebel Ali, UAE and Hamad, Qatar). This cooler

microclimate provides reliable respite and reduces the risk of heat stress for sheep during the

discharge process.

Voyages emroute to Kuwait must travel through the Strait of Hormuz and the eastern Persian
Gulf, which are typically the hottest part of the journey and represent around 24 hours of
travel time. Climatology data identify that these regions become hotter and moteumid earlier
than the north-western Persian Gulf around Kuwait, posing additional heat stress risks to
consider.

Voyages departingAustralia on 30-31 May reach the Strait of Hormuz around 1:23 June where

the 95t percentile maximum WBTexceedso Tt O #jurgs & &nd 9) Transiting the Strait of

Hormuz typically takes6-12 hours, after which vessels travel ontocooler parts of the Persian

Gulf, reaching Kuwait portapproximately 1 day later (around 14 Jung where the 95t percentile

maximum WBT dropsto aroO1 A ¢ v dvéragdcbnditions are likely to provide reliable

respite (Figures 7 and 9). This means 95%f WBT records at Kuwait port AOA 1T AOO OEAT c¢u
around 14 June.

Voyages departingAustralia on or shortly after 15 September reach the Strait of Horoe around

27-28 September and Kuwait port around 29 SeptembgFigure 10). At this time, 95% of WBTs

recordedAO +OxAEO DI OO0 AOA 1 AOOWOEAT AQAOAOTI QRELOOB# XE
Kuwait port at the end of September (compared to midune), the climate en route to Kuwait,

through the Strait of Hormuz has cooled, with a 95percentile maximum WBT around 29C

(Figures 8 and 10). This means 95%of WBT records in the Strait of Hormuzare less than 29Cin

late September

Therefore, taking route and port WBTSs into accounthie heat stress risk for voyagesdeparting
Australia on or shortly after 15 Septemberis assessed asimilar to the heat stress risk for
voyages departing Australia in the last week of Mayfemperatures at destination ports can
impact heat stress risk significantly, because sheep spend longer at destination ports than at
other locations during the voyage.

Climateen route to Kuwait,at Kuwdt offshore and Kuwdi port
At the beginning of theNorthern Hemisphere summer

1 the 95t percentile maximum WBT in the Strait of Hormudfirst exceedsc wd # ET OEA xA
starting 15 May (Figure 8)

1 the95th percentile maximum WBT at Kuwait offshore remais relatively constant
throughout June at28c wd # j &ECOOA ¢(Q

1 the 95t percentile maximum WBT at Kuwait offshordfirst exceeds¢ wd # ET OEA xAAE
starting 3 July (Figure 6)

1 the 95t percentile maximum WBT at Kuwait portexceedsc wd # A OT OT for ¢y ! OCOC
approximately 1 week only, before subsequently decliningFigure 7).

The Department of Agriculturé&isheriesand Forestry
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At the end of theNorthern Hemisphere summert

1 the 95t percentile maximum WBT in the Strait of Hormuz dropto approximately ¢ w0 #
in the week starting 18 September (Figure 8)

1 the 95t percentile maximum WBT at Kuwait port offshore drogto approximately¢ w0 #
in the week starting 18 September (Figure 6)

Figure6 Wet bulb temperatures for Kuwait offshore

Kuwait Port Offshore
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Figure7 Wet bulb temperaturesfor Kuwait Port
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Figure8 Wet bulb temperatures for Strait of Hormuz

Strait Of Hormuz
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Figure9 95" percentile maximumwet bulb temperaturefrom 12 to 18 Junéersian Gulf

95th percentile of daily maxima during June-12 to June-18
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Figure10 95" percentile maximumwet bulb temperaturefrom 25 September to 1 October
Persian Gulf

95th percentile of daily maxima during September-25 to October-01
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Development ofthe recommendatiors for Kuwait

The draft report proposed to change the absolute prohibitiomatesto 15 Junez 7 September,

and to introduce 2 conditional prohibition periods from 1 z 14 June and from % 13 September

where exports to Kuwait would be permitted provided additional heatmitigating conditions

could be met.For departures up to 14 June, vessels would arrive in the Persian Guliate June,

xEAT 7"40 i AU AA Ob Ol extendedddidod®iAthedFulhof @A OET 1 A A
Strait of Hormuz and eastern Persian Gulf.

For departures around 7 September, vessels wouklrive in the Persian Gulf when WBTs may

AA Ob O po# EECEAO OEAT OEA OEOAOEIsEKuwatAOO 11 OA
port have not significantly cooled after theheat accumulation oversummer. Wet bulb

temperatures at Kuwait port are up to @ Higher for voyages departing Australia in early

Septemberand do not offer the respite during the discharge processompared tovoyages

departing Australia in late May. Thisincreasesthe risk of heatstress as animals spend longer at

destination ports than at other locations en route. In addition, sheep travelling in September are

fully winter acclimatised, compared tothose departing Australiain late May, reducing their heat

tolerance further.

Therefore, aftercloser examination of the climate data,iie departmentreconsideredthe
proposeddatespresented in the draft reportand determined thatthe heat stress risks 6 sheep
were not able tobe effectively mitigatedat the end of June and earlier in Septembgeeven with
the application of heat stress mitigation measureslhe current recommended dates are
summarised below.

The Department of Agriculturé&isheriesand Forestry
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Recommendationg prohibition dates for Kuwait

9 The prohibition period should continue to be from 1 June to 14 September (no change
from current dates).

Summaryg voyages to Kuwait

1 Voyages departing Australia around 31 May arrive in the Strait of Hormuz around 123
June aml at Kuwait port around 14 June

1 Voyagesdeparting Australia on 15 September arrive in the Strait of Hormuz around 27
28 September and at Kuwait port around 29 September

2.4.2 PersianGulf destinations(other than Kuwaitand Oman)

In the 2019 BOM report, Qatawas identified to have a hotter and more humid climate than
other Persian Gulf locations, resulting in an extended prohibition of sheep exports to Qatar from
22 May to 22 September. Climatology data from the 2021 BOM report indicate additional heat
stressrisk areas on the southeastern coastline of the Persian Gulf that were not evident in the
2019 BOM report. These areas get hotter and more humid up to 4 weeks earlier than at Kuwait
port (Figure 9), impacting environmental conditions at ports including Hanad, Qatar and Jebel
Ali, UAE. The 2021 BOM report indicates WBTs (and therefore the risks of heat stress) are likely
to be similar at Qatar and other norKuwait Persian Gulf ports such as Jebel Ali in the UAE. For
this reason, it is recommended Qatar beligned with Persian Gulf destinations (other than
Kuwait and Oman) and not considered a unique heat stress risk that warrants separate
consideration.

In addition, the 2021 BOM report identified that none of the other Persian Gulf ports had a
cooler microclimate, as experienced at Kuwait port. This is significant when considering heat
stress risk during the discharge process. If respite from high WBTSs is unlikely when the vessel is
discharging (as occurs at Kuwait port), the heat stress risk is amplified baase vessels spend
more time at and near discharge ports than at any other points during the voyage. The voyage
length, date of arrival and time spent at destination ports are, therefore, key factors when
considering prohibition dates. Voyages typically cmplete discharge at secondary Persian Gulf
ports around 19-21 days after departure from Australia.

The increased temperatures at Persian Gulf ports other than Kuwait in June indicdkat
additional heat stressmitigating conditions are warranted, to moreeffectively manage the risk
of heat stress in sheep exported to these ports.

Vesselsdeparting Australiaaround 31 May arrive at secondary Persian Gulf ports (after

discharging at Kuwait) around 1618 June Figure 9). At this time the 95" percentile maxmum

WBTSs for nonKuwait Persian Gulf ports including Hamad, Qatar and Jebel Ali, UAE are up to 1.5

O# EECEAO OEAT OEA c¢wd# OEOAOEI T A8 41 1 EOECAOA
conditions at these ports the department recommendmtroducing a conditional prohibition

period where exports can only occur if additional conditions are met. During the lastiSorthern
Hemisphere summerperiods, exports were permitted to these destinations, with no restrictions.

The additional conditions are designed talecrease the deck WBT rise and to improve the heat

tolerance ofsheep.Section 3.2outlines the proposed heat stresamitigating conditions.

Voyages departingAustralia on 15 September arrive asecondary Persian Gulf ports, after
discharging at Kuwait, around 1 OctobeB October. The 95" percentile maximum WBTs are

The Department of Agriculturé&isheriesand Forestry
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AOT OT A cwdo# AO OEEO OEI A | & ECOOAMVBPrechrdsptc h poh pt
Persian Gulf ports (other than Kuwaitand | AT @ AOA 1 AOO OEAT cwodo#38
At the beginning of theNorthern Hemisphere summer
1 the 95t percentile maximum WBTat Jebel Ali offshore first exceeds wd # ET OEA x AAF
starting 29 May (Figure 11)
f the 95" percentile maximum WBTat Jebel Ali portfirst exceeds¢ wd # ET OEA xAAE
5 June (Figure 12)
1 the 95t percentile maximum WBT at Doha offshoréirst exceeds¢c wd # ET OEA xAAE
starting 19 June (Figure 13)
1 the 95t percentile maximum WBT at Doha porfirst exceedsc wd # ET OEA xAAE O«
July (Figure 14).
At the end of theNorthern Hemisphere summet
1 the 95t percentile maximum WBT at Jebel Ali offshore dragto approximately¢ wd # E 1
the week starting2 October(Figure 11)
1 the 95t percentile maximum WBT at Jebel Ali port drogto approximatelyc wd # ET OEA
week starting 11 September (Figure 12)
f the 95t percentile maximum WBT at Doha offshore dropto approximatelyc wd # ET OEA
week starting 18 September (Figure 13)
f the 95" percentile maximum WBT at Doha port drog to approximately¢ wd # ET OEA x A

starting 11 September (Figure 14).
Figurell Wet bulb temperatures for Jebel Ali offshore

Jebel Ali Offshere
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Figurel2 Wet bulb temperaturesfor Jebel Ali port
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Figurel3 Wet bulb temperatures for Doha offshore

Doha Offshore
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Figurel4 Wet bulb temperaturesfor Doha port

Doha

Wet bulb temperatur:

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
95th percentile Average Average Range average daily

daily maximum daily maximum daily minimum minimum to maximum

Highest on record 2019 observed 2020 observed

i . — ; - — h - Climatolor eriod: 1979 to 2021-05
daily maximum daily maximum daily maximum v P

SourceMiddle East live sheep trade climate analysis, Bureau of Meteorold?fy 20

Figure15 95™ percentile maximumwet bulb temperaturefrom 2 October to 8 October
Persian Gulf
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Development ofrecommendations for Persian Gulf ports (other than Kuwait and Oman)

The draft report proposedno changeto the absolute prohibition for Persian Gulf ports (other
than Kuwait and Oman but recommended the introduction of2 conditional prohibition period s
for voyages departing Australisfrom 22 z 31 May and from 15z 21 September.

The conditional prohibition period from 22 z 31 May was implemented into legislation in April

2022 and applied additional heat stress mitigation measurestoml ACA 7" 4 O alidpie Ol
the threshold. In contrast, for voyages departing Australiafrom 15-21 September WBTswould

be no more thanmt 8 uabo#e the thresholdand only for limited periods. As the majority of sheep

are typically discharged first in Kuwait, sheep that travel onto other Persian Gulf ports will

receive additional pen spaceallowing for improved ventilation and removal of metabolic heat

as well as improvedaccess to food and water troughsThese factors are expected to reliably

p8u

i EOECAOA &I O 7"40 Ob O mns8uvo# AAT OA OEA OEOAOEI I

The department reconsidered this information and determined that a conditional prohibition
period was only necessaryor voyages departing Australiarom 22-31 May.

Recommendatiorg prohibition dates forPersian Gulf ports (other than Kuwait and Oman)

1 Absolute prohibition dates should be from 1 June to 14 Septembémo change from
current rules for most Persian Gulf destinations. Change for Qatar to bring in line with
other Persian Gulf destinations)

1 Voyages should depart Australia up to 21 May with no additional conditions

1 Voyages should only depart Australia from 22 May to 31 May provided additional
conditions to mitigate the increased risks of heat stressassociated with a 9% percentile
WBT rise ofup to 1.50 #bove the thresholdcan be met

1 Voyages should recommence from 15 September with no additional conditions.
Summaryg voyages to Persian Gulf ports (other than Kuwait and Oman)

1 Voyages departing Australia around 31 May arrive at secondary Peasi Gulf ports
around 16-18 June

1 Voyagesdeparting Australia on 15 September arrive at secondary Persian Gulf ports
around 1 October3 October, after discharging first at Kuwait

2.4.3 Oman

Although the Gulf of Oman (bounding Oman and Muscat port) becomes hotearlier in the
Northern Hemisphere summer compared to the Persian GulF{gure 18), WBTSs are less extreme
and cool earlier at the end of the Northern Hemisphere summer. Aligning with trends at other
ports, WBTs at Muscat offshore are also slightlyigher than at Muscat port.

The 2021 BOM report provided WBT readings from 2 additional locations (Muscat port and

Muscat offshore) compared to the 2019 BOM report, which provided data only from Muscat
International Airport. The new data indicated that theheat stress risks for voyages to Muscat
port were not as high as previously understood.

Voyages take around 13 days to arrive in Oman. Voyages departifugstralia on 7 May arrive at
Muscat port around 19 May, where 95%f WBT records at Muscat offshore ae less than 290 # 8
i RECOOAO poh px AT A pwqgs 7EEIA 7°40 AOA 6B O
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vessels must travel through the more humid maritime environment where heat stress risks can
be higher.

Voyages departingAustralia on 15 Auguwst would arrive at Muscat port around 27 August, where
95% of WBT recordsat Muscatport are less than BdC, though theymay be 1z ¢ dhigher
offshore (Figures 16, 17 and 19).

At the beginning of theNorthern Hemisphere summer

1 the 95t percentile maximumWBT at Muscat offshore reacks¢ wd # AOT OT A puv - AU
(Figure 16)

1 the 95t percentile maximum WBT at Muscat portreachs¢ wd # ET AAOI U * O1 U A
approximately 2 weeks only, before declining (Figure 17)

At the end of theNorthern Hemisphere summet

1 the 95t percentile maximum WBT at Muscat offshore drogto approximately¢ wd # AU pp
September (Figure 16)

f the 95t percentile maximum WBT at Muscat port dropbelow¢ wd #  Allly (Figara
17).

Figurel6 Wet bulb temperatures for Muscat offshore
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Figurel7 Wet bulb temperatures for Muscat port

As Sultan Quboos Port (Muscat)
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Figure18 95" percentile maximumwet bulb temperaturefrom 15 to 21 May Persian Gulf

95th percentile of daily maxima during May-15 to May-21
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Figure19 95" percentile maximum wet bulb temperature fron21 August to 27 August
Persian Gulf

95th percentile of daily maxima during August-21 to August-27
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Development of therecommendatiors for Oman

The draft report proposed that exports to Oman be prohibited from 8 May 14 August, which
aligns with the prohibition datesrecommended in thisfinal report.

Recommendatiorg, prohibition dates for Oman

1 Where Oman is the sole port of discharge, the absolute prohibitigreriod should be
from 8 May to 14 Augusichange from current rules which prohibit export from 8 May
to 14 September)

1 Where Oman is one of multiple Persian Gulf destination ports, prohibition dates for the
other Persian Gulf destinations should apply

1 Where Oman is one of multiple Persian Gulf discharge ports, exporters may discharge
sheep in Oman first, en route to other destinations. This limits the time these sheep
spend on voyages.

Summaryg voyages to Oman

1 Voyages departing Australia around 7 Mayraive in Oman around 19 May

1 Voyages departing Australia on 15 August arrive in Oman around 27 August

244 RedSea

Red Sea destination voyages analysed in this review were Eilat, Israel and Agaba, Jordan.
Voyages travelling to destinations in the Mediterraneasea and Black Sea, such as Russia,
Turkey and Lebanon, usually pass through the Red Sea and are subject to the same heat stress
considerationsen route as voyages discharging in Red Sea ports.
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The 2021 BOM report provided WBT readings from 2 additionabtations (Jeddah and Jeddah

offshore) compared to the 2019 BOM report. Thidata indicates that heat stress risks for

voyages to or through the Red Sea were not as high in June as previously understood. The data

also indicates that, in general, WBTs in theed Sea increase earlier in the Northern Hemisphere

summer than in the Persian Gulf and are milder for the entirety of the Northern Hemisphere

summer. For example, at the northern end of the Red Sea, near the ports of Agaba and Eil&t, 95
percentliemaxi O 7" 40 Al 11 0 OAAAE ¢ Figue22h Gowdderd OEIT A T £
voyages to these ports must travel through the Bab al Mandab Strait which is typically the

hottest part of the voyage and represents around-@2 hours of travel time.

Voyages to theRed Sea take around 145 days to arrive at the Bab al Mandab Strait and arrive

at destination ports around 1819 days after departure. Therefore, voyages departingustralia

on 14 June arrive at the Bab al Mandab Strait around 28 June and at destinatio ports around

1-2 July. At this time, 95%of WBTrecordsET OEA " AA Al - AT AABhsBMROAEO A(
areas of the southern Red Sdass than0.50 # A AT OA OEA OEOAOEI 1 Ah AAA&E Of
mid to low 20s around destination ports, providingreliable respite. At destination ports,95% of

WBT recordsA OA AAT 1T x ¢cuvd# | &ECOOAO ¢nh ¢ph ¢¢ AT A ¢co(Q

Voyages departingAustralia on 8 September arrive at the Bab al Mandab Strait around 222

September and at destination ports around 226 September. At this time, 95%of WBT records

in the Bab al Mandab Strait are below800 frepresenting 6-12 hours of travel time)and 95% of

WBT recordsat destination ports are around22¢c c 0 # | & ECOOAO ¢nh c¢ph ¢¢ Al

At the beginning of theNorthern Hemisphere summer

1 the 95t percentile maximum WBT in the Gulf of AdenremasA Al T x ¢ wdo# &£ O OEA
Northern Hemispheresummer

1 the 95t percentile maximum WBT in the Bab al Mandab Strait reaels¢ wd # AU AOIT OT A
July (Figure 20)

1 the 95t percentile maximum WBT in the southern Red Seareagbc wd # AU AOT OT A o
(Figure 21).

At the end of theNorthern Hemisphere summer

1 the 95t percentile maximum WBT in the Bab al Mandab Strait dropto approximately
cwd# AU AOT OT A py 3APOAI ARO | &ECOOA ¢nQ

1 the 95t percentile maximum WBT in the southern Red Sea drspo approximately ¢ w0 #
by around 11 September (Figure 21).
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Figure20 Wet bulb temperaturesfor Bab al Mandab Strait
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Figure21 Wet bulb temperatures for southern Red Sea
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Figure22 Wet bulb temperaturesfor Agaba port

Agaba
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Development of therecommendatiors for the Red Sea

The draft report proposedto change the absolute prohibition for Red Sea voyages1alulyz 7
September, and to introduce2 conditional prohibition periods from 15z 30 June and from 7z
14 September where exports would be permitted proviled additional heatmitigating conditions
could be met.

On closer examination, the departmenteconsidered the climate datawhich showedWBTsare
lessthan p d0above the threshold forlarge areas of the southern Red Sdar voyages departing
Australia between 15-30 Juneand arriving in the Red Seidn late June tamid-July.This area of
the southern Red Seaepresents approximately 24 hours of travel time. Due to tle duration at
WBTSs above the threshold, the department considereithat heat stress risks inexported sheep
could not be effectively mitigatedand that exports during this period should be prohibited For
voyages departing Australia in midSeptember, WBTs areip to p 0above the thresholdin the
Bab al Mandab Strait in lat&September. Tlke Bab al Mindab Straitrepresents 6-12 hours of
travel time where WBTsmay be up top 0above the threshold after which WBTs transition to
the mid to low 20s, providing reliable respite. Therefore, takingduration, route and port WBTs
into account,the departmentreconsidered the draft report recommendations and amended the
proposed dates.

The current recommended prohibition dates are summarised belowl he recommendations
consider are based on the same risk parameters implemented negulation in 2020 and are
consistent with the rationale that informed the changes to the Animals Rules in April 2022.

Recommendatiory prohibition dates for Red Sea destinations

1 The absolute prohibition period should be from 15 June to 7 Septembé&hange from
current rules which prohibit export from 15 June to 14 September, and prior to April
2022 prohibited export from 1 June to 14 September)
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Summaryg voyages to Red Sea destinations

1 Voyages departing Australia around 14 June arrive at destinatm ports in the Red Sea
around 1 July

1 Voyagesdeparting Australia on 8 September arrive at destination ports in the Red Sea
around 25 September

Figure23 95" percentile maximumwet bulb temperaturefrom 26 June to 2 JulRed Sea

95th percentile of daily maxima during June-26 to jJuly-02
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Figure24 95" percentile maximumwet bulb temperaturefrom 18 September to 24
September Red Sea

95th percentile of daily maxima during September-18 to September-24
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2.4.5 Climatologyduring prohibition months

The Error! Reference source not foun d.2021 BOM report iows the extreme nature of WBTs

31.0
30.5
30.0
29.5
29.0

- 28.0

F27.0

- 26.0

24.0

22.0

20.0

during July, August and part of Septemben the MEAI, with most of thePersian Gilf likely to
experience continuous 9% percentile maximum WBTs of 310 #r above. This representsound

evidencethat an absolute prohibition during the hottest months of the Northern Hemisphere

summeris required to minimise heat stress risks in exported sheep.

2.5 Summary of 202Bureau of Meteorologydata findings

9 Therisk of sustained WBTs above th@906 threshold is higher than previously

wet bulb temperature ('C)

understood at Persian Gulf portgother than Kuwait and Oma) for voyages arriving at
these destinations in June. Voyages typically arrive at these ports-18 days after

departing Australia.
o 'l AEAT O

arriving at these destinations in June, impacting environmental conditions at
ports including Hamad, Qatar and Jebel Ali, UAE
0 The data indicate the heat stress risks at Qatar are similar to other Persian Gulf
destinations (other than Kuwait and Oman)

7"40 AOA OUPEAAIT U OIEGCEOI U EEGEAO

reflecting the higher humidity in the maritime environment.
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0 This trend is most pronounced at Kuwait port which experiences a markedly
cooler microclimate (typically2-c d # AT 11 A0Q OEAT OEA O0OO0O0T1 Of
environment for most of theNorthern Hemisphere summet

1 The risk of sustained WBTs love the threshold is lower than previously understood at
Muscat port for voyages arriving in late August. Voyages typically arrive at Muscat port
13-14 days after departing Australia

o Data from Muscat offshore and Muscat port indicate a reduced heat steegsk in
1 AOA 1 6¢CcOOO j OUPEAATT U AOT O1T A .co# ATT1AO
1 The risk of sustained WBTSs above the threshold is lower than previously understood at
Red Sea locations for voyages arriving in late June and September. Voyages typically

arrive in the Red Sea 14 days after departing Australia and at Red Sea destination ports
18-19 days after departing Australia

1 Ingeneral WBTSs in the Red Sea start increasing earlier in the Northern Hemisphere
summer than those in the Persian Gulf and maximuhVBTs in the Red Sea are milder for
the entirety of the Northern Hemisphere summer
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3 Science of heat stress

3.1 Physiology of heat stress

Animals subjected to hot environmental conditions, especially when accompanied by high

humidity, cannot remove het generated by metabolic processes in the bodgollins, Hampton &
Barnes(2018) describethat these conditions canresultilOEE CE OE A@iindals. A1 T AA S
possible outcome of high thermal load is heat stress, for which various definitions are availde

ET OAEAT OEZEA DPADPAOO8 ! AAT OAET ¢ O s$A 2AT 0EO AO
normal biological responses to hot conditions can no longer maintain body temperature at its

resting level. The Meat and Livestock Australia Veterinary Handb& describes heat stress as a

state where animals are responding to excessive heat lo@dubb & Perkins 2019). A definition is

also provided by Barnes et al. (2004):

Heat stress is a term used to denote a state where an animal is responding to
adverse hotconditions. Under such conditions an animal can respond to the heat
by making physiological changes and adjustments within the body, so that it can
survive in that environment. Thesechanges will act to keep critical systems and
mechanisms within the bodyfunctioning. However, if the heat load experienced by
the animal becomes excessive, the critical functions may no longer be maintained,
and clinical disease, collapse and even death can result. Such a situation may be
described as severe or clinical heattiess.

The effects of hot environments on sheep depend on a range of biological factors including

breed, sex, age, body condition, hair/wool covering, nutrition, acclimatisation and physiological

state (for example, pregnancy). Within these variables theralso exists the potential for further

individual variation. Physiological responses to increased environmental heat include increased
cutaneous blood flow,ncreased respiratory rate or panting resulting inevaporative heat loss

and behavioural thermoreguation (Baida et al. 2021, Marai et al. 2008, McManus et al. 2020,
HSRATechnical Referenc® AT Al ¢mpwQ@8 !'T AT EIi A1 80 AARAEAOEIT OOAI
high levels ofheat seeks both to increase heat loss and decrease heat gain. The type and

magnitude of the physiological and behavioural adjustments influence how well the animal is

able to respond to hot conditions.

Sheep primarilylose heat via evaporation frontheir respiratory surfaces(HSRA Technical
Reference Panel 2019). McManus et al (2020) determined that woolled sheep do sweat but that
this method of heat losss much less important than respiratory evaporation as the presence of

a wool coat impedes evaption from the body surface When a sheep is observed to have
increased respiratory effort in warm conditions it is the equivalent to sweating in many other
mammals and may not necessarily be a sign pbor welfare. However, if there is high humidity,
heat loss from panting becomes less efficient as there is little or no evaporative capacity (Sparke
et al. 2001). Therefore, it is very humid conditions that pose the greatest challenges for heat loss.
If there is insufficient heat loss, the body temperaturevill rise, stimulating escalated

physiological responses. For more discussion on heat streasd its impacton sheep physiology
please refer to thelLive sheep exports, to, or through, the Middle Eaflorthern Hemisphere
summer RS (DAWE 2020) and the FinaReport by theHSRATechnical Reference PaneHSRA
Technical Reference Pan&l019).
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When considering live sheep exportdVBT is the most useful combination measure of
environmental conditions because it closely influences the physiological impacts of heat the
animal. On vessels, WBT iswseful and relevantmeasure to indicate the risk of heat stress in
sheep, as it relates to the capacity of livestock to lose heat.elase ofWBT for this purpose was
recommendedin the Final Report by theHSRATechnicd Reference Panel

Assessment of the respiratory rate and character of sheep remains a useful measaf¢he

effects of heatonanimalst EA (32! 4AAET EAAT 2AZAOAT AA O0AT Al O
best of the current measures although panting is lib a response to increased thermal exposure,

AT A Al ET AEAAOQOEIT OEAO OEA AT EI Al AT 1 O0OBImeAO OI C
sources note that measuring respiratory rate through panting score alone is subjective and not

always well correlated with breed or core body temperature and can be partly an adaptive

process (Baida et al. 2021, Belhadj Slimen et al. 2019, Marai et al. 2008).

The departmentnotesthat there are differing views on what constitutes whether an animal is

OEAAO (Mashife mGcA gidrtific research over many years on the subject of heat stress in

livestock, there is yet to be any scientific consensus that clearly identifies the point when an

animal changes from responding to increased heat (being heat affected) tobef OEAAO OOOAOC
Heat stress at the extremes appears to be clearly identified, however, the transition point and

the impact of durationand respiteremain undefined.

In the Animal Welfare Indicators Pilot for the Livestock Export Industry Supply Chai¢Collins et

al. 2021), industry proposed a range of indicators to assess the ability of livestock to cope with

periods of heat and humidity and to better understand the welfare impact of heat. Indicators

included panting score, feeding behaviour score, page, resting, drinking and ruminating. This

pilot proposed twice daily recording of panting scores and other measures during voyagés,

Ei DbOi OA OEA OO1 AAOOOAT AET Cc 1T £ OEA xAl EFAOA EIi PAAC
wellasthe degreea A AOOAOQEI 1T 1T &£ EAAO OEAO OUPAO T £ 1 EOAOD

3.2 Factors influencingsheepheat management

The current scienific evidenceindicatesthat sheep heatmanagementcan be influenced by
animal factors (including body weight, wool lengthand body condition score) and by
environmental factors (including stocking density and ventilation rate or PAT score). Wool
length limits, body weight limits and body condition scordimits can increase the heat stress
threshold of sheep, while stocking density limits and minimum PAT score requirements can
limit deck WBT rise.

Some of thesdactors are already used in the management of heat stress risk in exportskdeep
(such as wool éngth limits) and form the basis of rulescurrently in place.However,the 2021
BOM reportindicated additional heat stress risks in some parts of the Persiaaulf for voyages
departing Australiain late May,that were not previously evident. Voyages thaidepart Australia
during approximately 10 days in late Mawill reach the Persian Gulf wherD5th percentile
maximum WBTs for some Persian Gulf port@ncluding Hamad, Qatar and Jebel Ali, UABre
om8udelnsdo # EECEAO OEAT .ThiEmeans thad95% & WRTA€ddds ht fese
1 TAAQGET T O AOA 158 6f@/BDOrecArtisexcead8SiC#N oidr # mitigate the
small chance ofncreasedWBTSs, the departmentreconsidered the factors influencing sheep heat
tolerancein further detail to determine how they could be applied, either on their own or in
combination, to improve sheepheat toleranceduring this period.

The Department of Agriculturé&isheriesand Forestry
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Some éementsrelating to ship ventilation and animal factorsdiscussed in this section are
derived from the researchincorporated into the HotStuff model(Figure 25). Developed by
industry, the HotStuff model adjusts stocking densities to limit the total metabolic heat
production by sheepo ensure deckconditions experienced by livestock remain within agreed
risk parameters.Current pen space allocations are calculated using an allometric equation
(using ak-value of 0.033 which provides additional pen space over and above that provided
using HotStuff. However, the underlying researchinforming HotStuff remains useful for
providing sciencebased parameters for determining the heat tolerance of sheeplternate
scientific evidencehas also beerconsideredby the department, where relevant and available.

The department notes that the ASEL sea revief2019) recommended the HotStuff model be
updated,and we understand this work is currently being undertaken by LiveCorp.

Figure25 HotStuff inputs

The HotStuff maximum stocking density is calculated by the input of the following information

Voyage details Deck details Livestock details
Ports of departure Deck width Livestock type (cattle/sheep)
Ports of arrival Deck height Breed
Departure date Mechanical pen air turnover Weight

Arrival dates (PAT) rate Body condition
Coat
Acclimatization
Pen area
Quantity

Source: Maunsell 2003

3.2.1 Breed

Moderate climate zone breeds such as Merinos and their crosses, are less heat tolerant than dry
climate zone breeds such as Awassi and Dorper sheep (Belh&imen et al. 2019Marai et al.
2008). Differences in heastress thresholds (HST) between moderate and dry climate zone
breeds can be significant. Maunsell (2003) determined that a 40kg, BCS 3, hairy adult Awassi
sheep has a HST 1.3°C higher than an equivalent shorn Merino sheep.

Barnes et al. (2004) found thaAwassi rams had a higher HST than Merino wethers (with
average weights of 53kg). In this study, Merino wethers had elevation tfeir core body
temperatures above 39.5°C once WBT reached 308@ day 6 of the experimen{Figure 26). The
core body temperatue of Awassi rams did not rise above 39.5°C until the WBeared32°Con

day 14 of the experimenfdemonstrating aHSTup to 2°Chigher for Awassi sheep. In addition,

no Awassi rams demonstrated open mouthed panting at any point durinpe study. HSTs are
also dependent on other factors including acclimatisation, BCS and wool length, however, these
factors could not be assessed from the information provided in the study
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Figure26 Sheep core body temperatures
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The majority of sheep produced in Australia and exported by sea are Merino or Merino
crossbreeds (MLA 2020). The review did not consider it was necessary to limit the export of
certain breeds of sheep, however recommendations are made to applgight limits and wool
length limits to address the lower heat tolerance of Merinos and their crosseBhese
recommendations are addressed in the sections covering weight and wool factors.

Summaryrecommendations forexport conditions related to breed

1 No sheep breedestrictions are recommended

3.2.2 Age

Literature indicates that HSTs can vary depending on the age of sheep. Thwaites (1967)

concluded that the adultheat tolerance of sheep is reached at or soon after they are 1 year old.
Stockman (2006) found that8-month-old juvenile sheepare more sensitive to heat stress than

adult sheep Another study by BelhadfSlimen et al(2019) determined that growing lambs,

pregnant and lactating ewescan behighly susceptible to heat stresshowever this study did not
AAEET A OEA ACA 10 xAECEO i &£ A OCOI xETC 1 Al Ads
Maunsell (2003) demonstrated that lamb and adult Merino and Awassi sheep have minimally
different HSTs. In Mernos, adult sheep HSTs were shown to be 0Ghigher than lamb HSTs and

0.2°Chigher in adult Awassi sheep compared to Awassi lambs. Maunsell did not state the age of
lambs in this study but stated their liveweight was 38kg.

In Australia, a lamb is definedd O OAT 1T OET A AT Ei Al OEAO EO O1T AAO »p
EAOA AT U PAOI AT Al O (ShdepBEd@lic®s ADHAAIDID 1P RMILA has Aefned

I1ATAOGO AO OTATA TO EAIT AT A TOETA xEOE 11 OAAITTAAOL
shorn with no permanent incisor teeth in wear. Normally older than 5 months and under 12

i 171 OEOE02)).
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MLA has also used bodyweight as an indicator of age, defining the following weight categories of
lambs:

1 light lambs (under 16kg)
1 trade lambs (between 18kg and 22kg)
1 heavy lanbs (over 24kg).

There are anumber of variable factorswhich can influence the weight of sheefncluding breed,
genetic profile, whether a single or multiple birth and plane of nutrition. Cosequently, it is
difficult to definitively correlate the weight of a sheep with its age

Industry practices commonly rely on bodyweight rather than age as this measurement is easier
to verify and can impact more significantly on management factors such as allometric pen space
allowances, fodder requirements and behaviots such as group hierarchy. Feedback from
industry consultation identified that young sheep, typically between 388kg and at least 12
months old, make up the greatest proportion sourced for live export. In addition,oyage

reporting from the 15 voyages duing the 2019-2021 Northern Hemisphere summer

consistently indicated younger sheepvere less heat affected than older sheep

Under the ASEL, there are nminimum age restrictions for the export of sheep, however sheep
must have a minimum individual liveweght of 32kg to be sourced for export by sea. This
prevents the export of very young lambs that are more susceptible to heat stre3he review
concluded that this requirement was sufficient to manage heat stress risks in young sheep.

Summaryrecommendatios forexport conditions related to age

T No restrictions apply to sheep age

3.2.3 Weight

Limiting the maximum bodyweight of exported sheep aims to prevent the export of heavier, less
heat-tolerant sheep. However, scientific studies relating the influence of sheep body weight on
heat tolerance are limited and often confounded by other factordicManus et al(2020) found

that sheep HSTs generally decreases as bodyweight increases, particularly in less heat tolerant
breeds such as Merinos. McManus et al (2010) identified that smaller animals have a greater
surface area, facilitating heat loss mar effectively than larger animals. In contrast, Correa et al.
(2012) determined that size did not significantly affectheat tolerancein animals.

Lessheat tolerant breeds
Table4 indicates the HST for a range of sheep weights. This data shows that fordemtely

sized sheep (4656 kg), the HST varies by 0.7°C (Maunsell 2003). Where acclimatisation and
other parameters are the same, a 45kg Merino has a HST 1°C higher th&kg Merino.
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Table4 Hotstuff heat stress threshold for @ult Merino rams acclimatised to May
conditions

Weight (kg) HST (°C)
40 30.0
45 29.8
50 29.5
56 29.3
60 29.1
65 29.0
70 28.8
90 28.2

Source: Maunsell 2003

Australian Maritime Safety Authority (AMSA) data for consignments to the Middle East during
the Northern Hemisphere summer2019-2021 indicate the average weight of exported Merinos

is 47.4kg (the range of voyage averages was 38kg to 55.7KBis is consistent with datafrom

MLA which statesCh® average liveweight of live export sheep since 2000 has been 48.1kg (MLA
¢mp w0 8

Heat tolerant breeds

Section3.24 outlines evidencethat indicates a 40kg Awasssheep has a HST 1.3°C higher than
an equivalent Merino. For a 53kg sheep, the HST for an Awassi sheep-2°C higher than a
Merino. There is no definitive data available on the HST ofe®kg heattolerant breed sheep,
although it is likely they can tolemate heat better at all weights compared to less heat tolerant
breeds. Data from the 2018019 Northern Hemisphere summerindicate the average weight of
exported Awassi and Damara sheep is < 44kg.

Therefore, the available evidence indicateBmiting the export of heavier sheep is considered a
practical and reasonable measure to manage the risk of heat stress in shekeping the
conditional prohibition period , by preventing the export of more heat sensitive, heavier sheep.
As heat tolerant breeds have a higdr HST, it is reasonable to implement different maximum
weight limits for different breeds of sheep.

Summaryrecommendations forexport conditions related to weight

1 Maximumweight limits be implemented to manage heat stress risk in exported sheep
during the conditional prohibition period , and that those maximum weight limits should
differ for heat tolerant and less heat tolerant breeds

1 A maximum weight limit of 56kg is implementedfor less heat tolerant breedsiuring the
conditional prohibition p eriod.

1 Amaximum weight limit of 66kg is implemented for heat tolerant breeds during the
conditional prohibition period.
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3.2.4 Woollfleece length

Baidaet al (2021) state that environmental heat exchange is heavily impacted by fleece length

AT A OEAO OOEIT OI-E ®ERAR PA IO A AGQRAIOAC EAOOOAO OEAT & AA
AOEOEAAT OAIi PAOAOOOA OEOAOGET T A AEich o0 1011 1dAdd #O EAA
also affected by humidity (Tadeese et al. 2019, Furquay 1981).

Maunsell (2003) also determined that wool length can adjust the HST of sheep. In the Hotstuff
iTAATh x1 171 1TATCOE EO OAOGEI O ET otorfoGestimatipA OAT AOAO
HSTs and mortality limits (ML). HotStuff applies 3 different scaling factors related to 3 different

wool lengths. (Table5).

Table5 HotStuff wool length parameters

Coat type Scaling factor
Shorn (< 10mm) 1

Mid (10-25mm) 1.08

Woolly (>25mm) 1.12

Source: Maunsell 2003

Applying the scaling factors in Tablé, Maunsell (2003) determined thata woolly 54kg Merino
sheep has a HST 1.5°C lower than an equivalent 52kg shorn Merino shéeferpolation of this

data estimates an equivalent weight sheep with mid wool will have a HST 1°C lower than if it
was shorn.

McManus et al(2020) and Belhadj Simen et al.(2019) found that shorn Merino sheep are less
heat tolerant than equivalent weight haired heattolerant breeds. A 40kg adult shorn Merino
sheep has a HST 1.3°C lower than an equivalemight hairy Awassi sheep (Maunsell, 2003).

Feedback duringindustry consultation indicated that sheep being prepared for export to the
Middle East during theNorthern Hemisphere summermay be shorn either onfarm or at the RE.
An RE may have the capacity to shear up ®,000 sheepper week,prior to export. A review of
HSRAs submitted to the department over the last 3 years showed that over 96% indicate that
merinos and their crosses are exported with a wool length <10mm. According to Australian
Wool Innovation, wool grows at about 6mm per month and a close conghear cuts to
approximately 3mm.To meet a wool length requirement of no longer than 20mm, sheep must be
shorn within 2.5 months prior to export. To meet a wool lengthrequirement of no longer than
10mm, sheepmust beshorn no longer than 1month prior to export. Industry feedback indicated
some welfare corcernswhen re-shearing sheep with a fleece length of 20mm or less. This is
discussed inSection 7

Under the ASEL, all sheep exported by &enust have wool or hair no longer than 25mm in
length at the time of loading for transport to the port of embarkation. There is also a
requirement for 2 clear days between shearing and export.

Therefore, the available evidence indicates that wool lengtimpacts heattolerance and
implementing wool length limits is considered a practical and reasonable measure to manage
the risk of heat stress in sheepluring the conditional prohibition period . As heat tolerant breeds
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have a higher HST, it is reasonable tmplement different wool length limits for different breeds
of sheep.
Summaryrecommendations forexport conditions related to wool length

1 Maximum wool length limits be implemented to manage heat stress risk in exported
sheepduring the conditional prohibition period, and that those maximum wool length
limits should differ for heat tolerant and less heat tolerant breeds

1 Less heat tolerant breedsare recommended tohaveawool length no longer than 20mm
at the time of loading for exportduring the conditional prohibition period .

1 Heat tolerant breeds must be shorn to the ASEL requirements

1 For sheep travelling on avessel with a minimum PAT score of 14énh3/ hr there are
additional wool length requirements.

3.2.5 Acclimatisation

Animal heat tolerance changes throughout the year depending on seasonal temperature
exposure (HSRA Technical Reference Panel 2019), however, the panel statesl fitat known

how long sheep take to acclimatise to new weather conditions. Other species have demonstrated
some acclimatisation to hot, humid condition®ver a 2 to 3week period.

McCarthy (2018) noted that sheep loaded during winter will have a lower tolance for heat
than sheep prepared for export in warmer months. McCarthy also stated that acclimatisation
plays a significant role in adjustments to sheep metabolism, which in turns affects their heat
tolerance. There is a lag in the way sheep adjust theitetabolic rate in response to new weather
conditions, with winter -acclimatised sheep the least able to adapt to hotter temperatures. This
increases their risk of inanition andsalmonellosis (McCarthy 2018).

3.2.6 Temperaturesat departure

Sheep exported by seare primarily sourced from Western Australia. For sheep that are sourced
from the southwest of the state, the daily mean temperatureange encountered during the
months of May, June, August and September is19°C.

Average daily mean temperatures in Ausélia for May, June, August and September are
presented inMap 1, Map 2, Map 3, and Map & heses maps indicate the weather conditions
likely to be experienced by sheep before and after the current prohibition periods.
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Map 1 Average daily mean temperatures for May

Source: Bureau of Meteorolo@p21

Map 2 Average daily meamemperatures for June

Source: Bureau of Meteorolo@p21
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