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an 3 FMIZIRFOHAERELY (2023F10A308 (A))

Animal welfare at slaughter
EEXDORFOT VI I T 2T

Lily Edwards-Callaway, PhD
Lily Edwards-Callaway 1&+

World Organization for Animal Health (WOAH)
ERREETD

* Globally recognized as providing standards for the improvement of
animal health and welfare #WOREE VL7 27 DREDEEZTED
LB L L TIHFRNICRD oN TN D

* No enforcement 2@/ 1E 74 L
* Not aregulatory body ERHEBITIEA WL
* Contains a chapter on Animal Welfare (Section 7 —7.1to 7.14)

TR Y o7  TICEEY 5E (557-7.1~7.14)
* Chapter 7.5 Slaughter of animals
BISEHYDE XD

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/



http://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/
http://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/

World Organization for Animal Health (WOAH) E FRENE =75

¢ Definition of animal welfare: 7 =</ 2L 7 =t 7D EE

Animal welfare means the physical and mental state of an anlmal in relation to
the conditions in whlch it lives and dies. 7=<ILo L7 T EE. BIYDEIIC
BS#OZ)%%E%@WE’W: BT 5

An animal experiences good welfare if the animal is healthy, comfortable, well
nourished, safe, is not sufferln%from unpleasant states such as pain, fear and
distress, and is able to express ehawours that are |mportant for its phy5|cal and
mental state. Eﬂ#@?ﬁ BT, PREC. THRREN T, BACEM,

\'7" =+ e: 7
%éémiﬁ%%6%§L3%i§%&%%%%2%§$§ ScEBLT

Good animal welfare requires disease prevention and appropriate veterinary care,
shelter, manaﬁement and nutrition, a stimulating and safe environment, humane
handllng and humane slaughter or kllllng While animal welfare refers to the state
of the animal, the treatment that an animal receives is covered by other terms

such as animal care anlmal husbandr % and humane treatment.

B T7 =< :t MROFHCEYREEFTNT 7, Yx— BE
&?ié% W\?‘\fgi*i A JE 75 Y k\&Uté’Dﬁ‘M%’C%% Tz E
anmﬁéigfﬁ\aﬁgéwaﬁ R W RS 5 LT Nl B AN € <1 h: )
WA L DREN DS,

World Organization for Animal Health (WOAH)[E fRENE =755

The Five Freedoms — created by the Brambell Commission in the UK in 1965 52> ® B —
19655 |CZEE DBrambel ZE & TE S 1172

by ready access to fresh water and diet to maintain health and vigor l . ﬁﬂ, K\_\ 5% § 75‘ ';) 0) E EE
HERACRRECENZRIT T 2O 0EAM~NDT I 2R
by providing an appropriate environment including shelter and a I ~
comfortable resting area 2 . K H& 75\ (o] 0) E EE
¥ T IL R — RS OB R RE O RE
by prevention or rapid diagnosis and treatment 3 . %ﬁ /E_E'_E&Uﬁr 75\ b @D E EEI
F B0 R HIHT AR
by providing sufficient space, proper facilities and company of the 4. BREOTERAERIRT SEH
animal’s own kind
TR A= CEY LR, AECBYE —HICLWDEI L
by ensuring conditions and treatment which avoid mental suffering 5 . /I&IHE)P%F‘l‘M 75\ ';3 0) E EE
FERR TSR B S B 72D DEMECERY L ORER




why do we care about animal welfare @ slaughter?

K E SOOI T I T 2 TIZIEhBEDHN?

“I think using animals for food is an ethical
thing to do, but we've got to do it right. We've
got to give those animals a decent life and we've
got to give them a painless death. We owe the

animal respect.”

BRICHYEMNBRTZICH> TEBEMICITS L &b IC,
ELLfThRINIER S GV, FL4lE, BIPICEBbAEL
TEFEEEZR. BROBRVWEZSEZBITNIEE L AL,
K4 E9YMICHEZIL DB ITNIER 50,

— Temple Grandin

TYVTN - TIVTAVERDEE
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World Organization for Animal Health (WOAH) R TS

Chapter 7.5 Slaughter of Animals 7.5 B L x>

General principles —#&/R 8]

Moving and handling animals

Y OFHFE LY FKL

Lairage design and construction

TWBFROTHA > 2%

Care of animals in lairage |JWEFTOEMID 7 7

Management of fetuses during slaughter of pregnant animalsiT#x L 7=E)#) D & < DEFDFRF D E R
Summary analysis of handling and restraining methods and the associated animal welfare issues
BYFEWNVEMRESEDOA T E T =<7z 7 2 7ICEAET SMHE

Stunning methods X X% = 7 5%

Summary analysis of stunning methods and the associated animal welfare issues

ARV HEERBET TN Y LT 2 TREEODH

Summary analysis of slaughter methods and the associated animal welfare issues
CXOFEEBEET AT VI T I = TREBEONNT

Methods, procedures or practices unacceptable on animal welfare grounds

TIRILT T T EAFBRTELWFECFIR. BT

15




In the United States, humane handling at slaughter is federally regulated

KETIEE EORDABRIER Y T\ 3 EFBBAFH R

* The Humane Methods of Slaughter Act of 1978 (HMSA)
197 8FENERNLEDE
« United States Department of Agriculture (USDA) Food Safety

Inspection Service (FSIS) enforces the HMSA
NEMEEDEDHERRBERRRERER (FS1S)

+ Actrequires humane treatment and handling of food animals US D’
FETCERABYO NERIAIE L ERY kW E RBTT IO/ /A \ \
—

« Can stop slaughter activities if they think there is inhumane

treatment
& LA BT BTN B AL & SR E TS 5 m
« This covers all livestock (not poultry)

REFITNTORE (BEHR) PR
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Inthe United States, humane handling at slaughter is federally regulated
KETIE & S DRFD ABRIER Y TS EFBEHT A AR

e Poultry are covered under the Poultry
Products Inspection Act (PPIA)
B BERRE A TR

e This act requires that:

BRI SREEDESITRDE Y US D’
* Live poultry be handled using good JINJ _}J;A— 2

commercial practices and they may not die

from anything other than slaughter after
arriving at the facility
A FHBITBEY B TTETERY T HERICEIERIE. & EDLANTR

CERTEESAEL,
17




The Humane Methods of Slaughter Act A BRI E & D%

Chapter 9 Code of Federal Regulations Part 313  Humane Slaughter of Livestock
ERHFANEIOEE313% REDAEWEED
Sec,
313.1 Livestock pens, driveways and ramps.
313.2 Handling of livestock.
313.5 Chemical; carbon dioxide
313.15 Mechanical: captive bolt.
313.16 Mechanical: gunshot.
313.30 Electrical; stunning or slaughtering
[52 FR 41058, Nov. 2, 1087] with electric current.
PART 313—HUMANE SLAUGHTER 513-50 Tagging of equlpment, alleyways,
OF LIVESTOCK pens or compartments to prevent inhu-
mane slanghter or handling in connec-
tion| with slaughter.

https://www.ecfr.gov/current/title-9/chapter-lll/subchapter-A/part-313?toc=1 :]_ 8

313.1 Livestock pens, driveways, and ramps.
31315 RE~RY. FEK A0—7

Example — there are other requirements within this section:

Bl (272 L-ARICIEZNUNOEH L H B)

“a) Livestock pens, driveways and ramps shall be maintained in
good repair. They shall be free from sharp or protruding objects
which may, in the opinion of the inspector, cause injury or pain
to the animals. Loose boards, splintered or broken planking, and
unnecessary openings where the head, feet, or legs of an animal
may be injured shall be repaired.”

A)RE~ v, FiE 2A0—71E, BIFICHIFEET 2 - L, REESHMICITHORE
BREETBEERD LS BHNELOPREYMH BV L, BYOBELEEERT S &
S REBALRDEINS %2 WIFEN RO RS ERROMIEET 22 &,



http://www.ecfr.gov/current/title-9/chapter-III/subchapter-A/part-313?toc=1
http://www.ecfr.gov/current/title-9/chapter-III/subchapter-A/part-313?toc=1
http://www.ecfr.gov/current/title-9/chapter-III/subchapter-A/part-313?toc=1

313.2 Handling of livestock.
313.25RE DY e

Example — there are other requirements within this
section:ffl (7272 LARICIEZNUANDEHL H D)

“a) Driving of livestock from the unloading ramps to
the holding pens and from the holding pens to the
stunning area shall be done with a minimum of
excitement and discomfort to the animals. Livestock
shall not be forced to move faster than a normal
walking speed.”
ABEATALOROA—THSIFVERY FOEBRY A RL
VT TAOREDFEZEYOBE & FREE R/IRIC
%iﬁ@g:toﬁ%u@$®$<xE—Fuiuﬁﬁu%§
N — Co

313.2 Handling of livestock. Z8313.252k & DEX V) L

Example — there are other requirements within this
section:ff] (7275 LAKICIZZDMDOEHLH D)

“e) Animals shall have access to water in all holding
pens and, if held longer than 24 hours, access to feed.
There shall be sufficient room in the holding pen for
animals held overnight to lie down.”

e) BYETRTOIFVNERYTKRICTIERTEBZE, &L
2 ABMELLE I VRT3 A ARNEEZ 3 L, REICEYE
TWEBT 25 5IEITVEBRYTHEICENDTORILENH D L,




313.15 Mechanical; captive bolt
2313, 15% HWHY: v 774 7FRLb

“The captive bolt stunners shall be applied to
the livestock in accordance with this section so
as to produce immediate unconsciousness in
the animals before they are shackled, hoisted,
thrown, cast, or cut. The animals shall be
stunned in such a manner that they will be
rendered unconscious with a minimum of

excitement and discomfort” v 754 7HL
MEAREZICTHEWEYE S vy ZLEITRRY B,
YT a1 A BIEFICEREEAT 5 L O ICREICY
T3Z2¢, BYIER/IMNROBEDRIRECERMIERICT
BAECRR=ZVITTBHZ L,

There are similar criteria for carbon dioxide
stunning, gun shot and electrical stunning
RERAERENCO2PHE, BRRAX=ZVTICHH D,
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how are animals slaughtered?&#)iz & & 5 (2
EEDENHDON 7

Generally:—#&#ic

* The animal is stunned &¥lax4=>sch3

* The animal is exsanguinated ##¥ismahs

There are some exceptions for religious slaughter
(i.e., no stunning is performed)

RENEED (REZVTHThNEW) ICIE—FEDFIANLH
%,




what is the purpose of stunning an animal? ¥ & XA % = > 79
B ?

Stunning renders an animal: X 4 = > 71k Y g% o

» Unconscious EiEk It |
* Insensible to pain EAZRXLCLGWEDICT S

Most stunning methods render the animal unconscious “immediately”!

LZL DRV T HEIREBYE_[BIKIC] BEKICT S

24

how is it done?cossi-5552

* Animal moves into a restraint device (all
differentkinds!)@mizerss cggans (WaLa4
BENHB)

* Once in position, the animal is stunned by a skilled
operato EFWIIAMEICLY XX =Y T7EIND
* Depending on species, different methods of

stunning are used more commonly
ZREICEY)WAWARRZZ VA ENBLLNS

ENTRANCE CHUTE

SoLID 4DJUSTABLE SIDE

HOLD DOYYN RACK

o TP
CLEASED

SPREADER
BAR N

NON-SLIP SOLID FALSE FLOOR

ENTRANCE

RAMP DOUBLE RAIL CONYEYOR




what does stunning do? X & = > 7 IC K Y faIAREE DN ?

Scrambles the brain X Z#%1E 9 %
Causingdamage X AXA—T%5Z %
Causing hemorrhage HIMT %
Stretching the tissue

Interfering with the brain electrical activity
HOBIDRNIBEET 5

Ultimately, we are rendering the animal insensible to pain

BERICEY I IRAER LR D

26

Common stunning methods in livestock
—EHIRRED AR = 7 &
Mechanical (electric and captive bolt)
R (BEXEVNXY 774 7RI )
Gas (CO,) 77 X(CO,)




Common stunning methods in livestock
— IR RE DR R = 7 hk
In the United States in large plants:>k[E D KRR Tl

» 95% of pigs are stunned using carbon dioxide
Tld95% Hco, REX =7

»~100% of cattle are stunned with a captive bolt gun
£ TIHIFIF100%D F ¥ TTA TRV IR EZ =T

»~100% of sheep stunned with electricity
FTIXIZIFI00%NERRA R =T

»Small plants may use firearms, captive bolts, electricity
INRREGTIIFHECF v 774 7RV b BHER

28

In plants in the US----- KED & BT

* Most of the regulatory issues (when plants are not in compliance with
the regulations) are related to stunning
Z < DiESEOMBE RAER) AKX =Y 7ICEET 250
* Improper equipment SEUILREE
* Not maintained FEEHNTER
* Not enough ammunition N E
* No backup device /X 7 7 v 72EH L
* Not proper restraint fRE A3 E Y]
* Improperly trained employees 3£ & D FIFER AT E L)

29




let’s consider captive bolt stunning —does location matter?
F v 7T A TR OMEITETD ?

Does location
differ by
species?
LEfEICEH-T
MNENEL D




Cerebrum: ks

Interpreting sensory
information, reasoning,
speech, learning B#E
IERMDEEIR, Hiw, S5,
g

Brainstem: &%

Control of primitive functions

that are essential for survival —
(breathing, swallowing,

cardiac function) 4%£fFIcARAT
R BARMBEE D FIE

Cerebellum:/J\ i

Maintaining balance,
voluntary muscle movements
NT v AOMRE. EEEOES

Spinal cord: &
Communication between
brain and body fi& &
{EoEE




Spinal cord "
it i

Direction of pin travel will cause ~
massive brain destruction particularly AT B
if pin is oriented slightly toward the RIS L WA A —D%

£t FRICKEREETL

foramen magnum 5%

34
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Training opportunities for stunning
ARV IO L—=

* Practice on heads FAZRDIFEE

* Models? EF/L7?

* Split heads to observe damage and discuss shot placement
AA=T % BH-HICETZML, FTBONEZF v IT 5
+ Compare between species SE%* LLE T %
* Safetytraining TE2XIED L —=> 7
* Develop a stunner certification program
RE v —DFHRT BT T LOIER
* Discuss perspectives on stunning —it’s a hard job!
RREZVTOEBICOVTDFER—KEBREFETH D!

36

after the animal is stunned, it is exsanguinated

AR LIZ&RICRMY %

The animal should remain insensible during the whole process

INODITRTOTRETERBBERIRELIBETDZ &

* How do you know the animal was successfully stunned?
BORR =V IR LIzt 2D LS ICHETEH?

* “Headis dead” EEEBHFEA TW 3,

* No rhythmic breathing ZE)HIA LR A 7 ULy

* No vocalizations FFEA 7L

* No “righting reflex” I HE V) REA AL

* No eye response/no blinkingB ® G H 7 W/ F (£7= E AV

Involuntary kicking is normal and does not mean an animal is sensible
THEDTUAHLDITEBETHY . INIZEMNEHLH S Z EaBRRL AL,

37




North American Meat Institute (NAMI) Guidelines,
in brief JCKERBROAA FZ74 >~
e Stunning efficiency zs=>zsoEMiH G
RECOMMENDED

. o es P
Insensibility sr AN'Q@.I[) HAN Es';'" B

* Falls = & AUDIT GUIDE:

b Voca”zation %)zzg A Systematic Approach to

Animal Welfare

Electric prod usage =zs#EoftH

Water availability #«~o7s+x=
Willful acts of abuse EmmnESTA

* Transportation #%

https://meatinstitute.org/sites/default/files/original%20documents/Animal_Handling
_Guide_English.pdf
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how do plants use the NAMI guidelines
THZTONAMI A FZ 4 > DF A

* Internal audits N EREE &
* Third party audits55 =& & &

* Remote video auditingz=fe £ 7 7

-
BE

Arrowsight
RVAS

“Remote Auditing, Analytics and
Actionable Data”

”/11
g

42




The Regulatory Environment  ##)

Humane Handling Activities Tracking System (HATS) \ERVERY RV 7+ A—T7 v 7L R T A

* Category | — Inclement Weather EX{#

* Category ll-TruckUnloading +7vohbnEaTAL

* Category Ill— Water and Feed Availability Kk&f@gi~o7 st

* Category IV—Ante-mortem inspection 4#kiE

* Category V—Suspect and Disabled %h L L8R 08 &L 811

*  Category VI — Electric Prod/Alternative Object Use E5#E% ofn{ERA
* Category Vll-Slipsand Falls 2V v 7R U#xE

* Category VIl — Stunning Effectiveness z%=> 7 o&3hit

e Category IX— Conscious Animals on the Rail L —iL EtcoE#H0»H 28

Conduct verification activities “to the
maximum extent possible, multiple IPP are
routinely to conduct HATS related activities.”

44

there are consequences for bad behavior
(intentional or not) BELRITAOKER (BERNNE S hEfHT)

Noncompliance Record (NR):E &z 50 8%

Noncompliance that does not involve injury or distress to livestock REA~DIFHAPERE THLVER
* Example: facility in poor condition I : @) A RRE D HEE%

¢ Orthat does but is not egregious EFTldAWLHD
* Example: double knock when stunning an animal #| : 81D X => 7D 2ETH

¢ Inform establishment, issue NR, corrective actions EXICBH L. ERTHEZFEH L. EEHEBEEZRDD
Notice of Suspension (NOS) ‘=S 1E DB
e Egregiousevent EFTA

* Plant operations stopped until adequate corrective actions are provided
TALBERENHE L oNZ E TCITHORENMELEIND

Notice of Intended Enforcement (NOIE)
¢ Usually plant operations are stopped for a period of time &%, THOREN—THEELESND

* You receive a letter detailing the offense and asking for corrective actions, 3 days to respond
inwriting EROFEMERLI-XENEG SN, BEEENROOND, 3HURNICEBCTRET 2,

45
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207 FHEKRZTOFOEBURICL 3222 =2 S OR~DEERROAE
SEBICRZZVIFELIHFEDL S ICRHISEL TV RN 2B OHAET I LHEE,

SRS NEHER (AENERFOBRIRVLWERE &)

(hF&, RE. &5, B®M. NZHRKRLERE)

1 FWERR, EAREER., FIcfE2E52H80WE S ICHEICK L TEEHEEZ TV, Z0H
BERBICEHEIIL,

2 FVWEPoFicidfEAkLl, 2 4REAUEITVWET ZI5SIREZITI 2 &,
3 (IORVEAFZEBVATEOFICEZFH. HRFIRNMNRELOTHE I L,

4 REZVF—IC&Y) ESIONEETIRICIE., 1EOITETHZERHOKEICL., Lk
MR THESHOREZRIFEIEDI I L,

5 RavF—oEEzERNICTV. ZToREZHIET I L,

6 REZVF—ICRREFEERITDILLHIC, ZOFEAICH->TRRER, FREICRE
EEZABVWEIMYESI T &,

7 FEABHLLEL LT, REAICERINESRE, ZOHERICEVWLEREEZRET S
Ze,




XA EHRAEE LBU5¢®Aﬁm®m&muﬁ¢5@ﬁﬁa
(F%EEWEEM B REXREE] (BHBELA0A M ITEESBHEER - £FHERR
%%ﬁié%ﬁ@ﬁ)&U&%)

EBEXRT COREDOIY KW cELVEER. BEFOEXRRTICBRENEEINDI I LPAEVL I ICHEZEBLTWS
b o

HlED S DEFOEHRES L - HEBEATOHOER., AO—THEDHEROREIPEBEICEELEZSL0THELD,
BEEEMIOBRARATE., EREEIREZ2LEULICBEEI BV LS ICEE
ZRMYEZ->TLB D,

kR UHEER CAFVWEBROBREICEICHRKLTVLE D,
- BEZ2BMULEITVWET 3581, KELTWSD,

TWEH L VEFRE VBB IUCERRET IRIEIR. REICREE25X5H0THEVLH?
-BEEZBHIEIHEIE. FEREEIEBEZ2LEULICEEIELVW LS IEEZN
Vik->TWah,

EEx2ET2HEOMY KW c BITHEFEOEEE2ET2HEZAENICEYE->TVLS D,

EERVET - REOHERDOBRIEIIRELVGEECET 2 LAVL I ABETH S D,

HREABRRZ=V S - 1EOITETHRRICREZEZTHBOREICLTWVWSD,
BIRMICREZ =TT B0, BRERBYICREShTWS D,

Wi COEREOREORER | - BB IIMME TIC, Kb HESHOREZRIBFLTVLED,
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(%)
KB H DR DR & b T TILEREK
Gl SElFE %%l%i‘) o)

RECOMMENDED
ANIMAL HANDLING
GUIDELINES
& AUDIT GUIDE:

A Systematic Approach to
Animal Welfare

49




HTWBRYDRR—R EINARE

KRIEPEMIOKRE S, TLWERBFICKYRYORR-RIIEWT S, &%
—BlT VBT 25813, BMLPELODNhB LI ICTIRELH S,
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