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DESIGN OF ANIMAL HANDLING SYSTEMS TO REDUCE STRESS

T. GRANDIN

617 E. Apache Blvd., Tempe, Arizona, U.S.A.

INTRODUCTION s
imd i
A well designed lairage, unloading ramp and races can help reduce stress in cattle, pigs and Shéep'Anﬂﬂfﬁ
which move through a system easily are less likely to become excited or stressed. Excitement DV7Oer1ns€;g
and the excessive use of electric prods is detrimental to pigs, (Hedrick 1965) (Grandin 1980a) (Ca " “str®
(Van Putten & Elshof 1978). When strange animals are mixed they fight to determine a new social O attle 3
from fighting and mixing in the lairage can produce either PSE or DFD meat in pigs or DFD meat 11 Ciﬂgcafﬂ
sheep,(Tenneson 1980)(Grandin 1980a) (Moss & Robb 1978) (Puolanne & Aalto 1981). Tethering and res : a
reduced the incidence of DFD meat (Puolanne & Aalto 1981). In the large cattle producing countri€® heﬂw~
U.S.A, and Australia, tethering and individual penning is impossible. When cattle or sheep have t° twckﬂﬁ
group lairage pens, stress problems can be reduced by designing pens to hold truck load groups an'xiﬂgsxé“
partment groups. For pigs each group pen should hold one farm fattening group in order to avoid m]]oa. i
pigs. In large U.S.A. slaughter plants where this is not practical each pen should hold one truck an foﬁw‘
of long narrow holding pens may help reduce stress. Kilgour (1976) reported that bulls spread out o5 wfwwm
less in a rectangular pen. Observations indicate that cattle and pigs prefer to lie along the f?”c]sin {ﬂ
1980b) (Stricklin 1979). A narrow pen maximizes fence line length in relation to floor area. Animd ney ?
narrow pen utilize available floor more efficiently. Another advantage of long narrow pens iS thar
a smooth traffic pattern. The animals enter through one end of the pen and leave through the othe
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MATERIALS AND METHODS ¢ Pt g
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Observations were conducted by the author in over 100 cattle, pig and sheep slaughter plant u)myee de
e en de ov-
a

Australia, Canada and New Zealand. In many of the plants the author actually worked with th
to gain a more complete understanding. The author also designed new handling facilities and the
vations and worked in the new systems.

RESULTS AND DISCUSSION 1)
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/5 1goul
Observations, practical experience and a literature review (Grandin 1980abc) (Braathen 1980) (E;Lgh the
indicated the basic principles which will facilitate the movement of cattle, pigs and sheep th

lairage and stunning area.

1. Install solid fences on single file races, unloading ramps,
and crowding pens. The crowding pen gate should also be solid

to prevent the animals from turning back towards the crowding
gate instead of facing the entrance to the single file race.
Solid fences prevent animals from seeing distractions with their
wide angle vision, (Fig. 1.)

2. Encourage following behavior by constructing sliding and
oneway gates which are located in the single file race out of
expanded steel. This permits approaching animals to see other
animals through the gates. =

3. Install shields and remote control gates to prevent approach-
ing animals from seeing motion and people ahead of them.
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4. The crowd pen which Teads to the single file stunning race e
must have a level floor, except for a small drainage slope. A | Tin
sloped floor in the crowd pen can cause injuries and pile ups. ‘p—-#aqm.—+
A Tevel floor equal to the length of one animal should be in- | Kl

stalled if a ramp is used in the following Tocations: top
Qf the un]oading‘ramp? and in the first section of single ane solid and the inner.
file race where it joins the crowding pen. The level areas From bars to encourdde
help prevent balking, slipping and falling down. At the entrance E the of
to a cattle stunning pen or conveyor restrainer install a section nd‘mgsﬂquf
of single file race with a level floor which is equal to the length of one animal. For sheep‘;an thesaw‘

restrainer and the ramp may be built on the same angle. If the angle of the ramp is steeper tN°".. ed
the restrainer conveyer, install a section of single file race at the restrainer entrance whic
length of one animal. It should be on the same angle as the restrainer conveyor. ,ﬂW*?

The
Fig. 1. Double single file racé- _ 4

5. Animals move up hill more readily than downhill. 6)- AT s

6. Reduce noise as much as possible because it is stressful to animals (Falconer & Hetzel 1965 1ngga and
exhausts should be muffled and use welded steel construction instead of bolted steel. Pad c12 rnwk
rubben. ﬂappjng 01Mf
7. Provide even lighting and eliminate shadows and bright spots. Animals will also balk at ,tionfhng‘
objects. IT1luminate the entrances of the single file races and stunning pens with lamps. POSTt,ﬂise A
so they illuminate the area but do NOT shine into the eyes of approaching animals. Confinemen bV

2
will often balk and refuse to approach bright sunlight. pens Ogrﬂe ,u
8. Use long narrow pens to hold animals which are held in groups in the lairage. Install th§r3ge an Bl
degree angle to eliminate corners and promote animal movement. Fig. 2 illustrates a beef Ta e "

t
system. Each pen holds one U.S.A. truck. load of 45 to 48 head of 453kg steers. , betwey%u“ 1
9. NEVER install the wall that separates the lairage from the slaughter hall at the juﬂCt1on]e s
file race and the crowd pen. This mistake will cause SERIOUS BALKING problems. The single 7{11e rac
extend at least the length of one animal beyond the wall or the entire crowd pen and single
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I Fig. 2. Beef lairage and race layout utilizing narrow diagonal pens on a 60 degree

v Usea angle, curved races and a round crowd pen.

e . y . 4

»'tle\and ““10ad1ng ramp to provide the animals with a clear unimpeded exit from the truck.

sl

{;.lurved%endations

b Mty Sip

\{nhdngle of tgle File races to the stunning area. The handlers should work along the inner radius to take
“‘;‘Sheeer shg ]amma] ‘s natural tendency to circle around the handler. Avoid the use of overhead walkways,
I Bﬁd/hp Pacag Work along side the single file race and crowd pen. To encourage following behavior single
‘»@"“‘tt]%“ 22m§h°U1d be 6 to 15m long. Single file races for cattle should be 20-50 head/ hour= 15m;
‘»“:Stepz the "> 100 head/hour= 30m. For 100 head per hour build two 15m single file races side by side.

‘ ‘r,r'j"‘s Zgwith aX1mum ramp slope for unloading or going to the stunning area is 20 degrees. Build ramps with
la

Shy deSJre Ocm rise and a 30cm tread width. For sheep the maximum ramp angle for unloading from the
Ulq €S. The maximum ramp angle to the stunning area is 30 degrees.Crowding pensfor sheep and

Ve one Straight side and one side on-a 30 degree angle (Fig. 3). MEVER use this design for pigs.
e
° i /8m SHEEP
30 . |
v o 3m. CATTLE
- = =B
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K- mancaTes A
Fi
’4.2. o Funnel crowd pen for cattle and sheep. DO NOT use for pigs. The crowd pen is 3m wide
f“f’w(]huSt for cattle and 1.8m wide for sheep.
o Towg; rate
.:"‘vs:jr‘ffngs]ng Ders] @ 3m wide curved race which is used for holding and moving groups of animals to the
Wq "agee the r(') The round crowding pen assists in the movement of cattle into the single file race. For
N Q()nt].shou Und crowding in Fig. 2 and replace it with the crowding pen shown in Fig. 3. The 3m wide

bene Mug 0 9rad

A Uryin ually narrow down to the 1.8m width of the sheep crowding pen. The single file race
na g i
6

1n the same direction as the wide 3m curved race. The basic layout utilizing the

it "'"‘Enq degree angle works well with cattle, pigs or sheep.
%ﬁg\\iﬁﬂﬁ
Wbt s t

‘T\‘Ql; Ay ;| R Sin
"iﬁw’isnrob?ethod]?of”E_'”ch may be either straight or curved. Curved races provide no advantage for pigs,
I witep de’" inm " eliminating corners. Bunching up and jamming at the single file race entrance is a '
g Ond@ aneSi ra"y Slaughter plants. Hoenderken (1976) reported that replacing the funnel crowd pen with
':q;!‘ Sta'? ngd then €duced Jamming problems. The stairstep crowding pen starts with a race which is one pig's
jiu,‘Wit”Ste to stegradl}ates to two pig's width wide and then three pig's width wide. The principle is to

- -qUaE Crowg; dSide to allow another pig to enter the single file race. Several slaughter plant owners
“'w?hhn;{rQ]EEEr Cirz? Pens have improved them by rounding off the corners of the stairsteps or replacing

918 S Wepg

Sty Su
e%a] ti;rstep
h

€S with a 43cm radius. This prevents the pigs from lingering in the stairsteps. The

Perior to both the funnel and stairstep crowd pen designs. Fig. 4 illustrates a modi-

. Crowd pen equipped with a roller. Another good design is a single quarter circle
Width of one pig. 600 or more pigs per hour can be moved through Fig.4.
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STAIR STEP ENTRANCE
€ ROLLER HELPS PREVENT
TAMMIN G ANGLES ELININATE CORNE RS

Fig. 4. Simple crowd pen with a single stairstep

A double single file race consisting of two races
side by side is recommended for slaughter plants
which process 500 or more pigs per hour. Providing
two single file races greatly reduces the incidence
of pigs jamming in the entrance. To further reduce
jamming, a wedge shaped triangular partition should
be installed in between the two single file race
entrances (Fig. 5.). The wedge is 66cm long and

25cm wide at the base. The 25cm wide base is in-
stalled facing into the crowd pen towards approach-
ing pigs. The apex of the wedge is attached to the
post in between the two races. The wedge is approx-
imately half the width of a pig. It prevents the
third or fourth pig from jamming the double entrance.
A double single file race should have a minimum
length of 6m but the optimum length is 7.4 to 10.5m.
If a single race is used it should be 7.4 to 10.5m
long in order to encourage following behavior.

|
i
A maximum of 25 pigs should be put in the crowding 2 ha]f
i he
t t

pen at a time. A major cause of pile ups and injur- Fig. 5. A triangular partition whjch >
is too many pigs in the crowd pen. Problems also width of one pig prevents Jﬁm”]”g
occur if the handler attempts to push a large group double single file race entrancé:

of .pigs from the rear instead of moving the leaders.

Fig. 6. Six hundred pigs per hour can be easily
handled by one person in this layout. - ‘

Figure 0.28m2 of space for each 90kg pig in the
crowding pen. Figs. 6 and 7. illustrate crowd-
ing pens and double race systems which will fit
into most slaughter plants. In Fig. 6. the hand-
ler stands in Position 1. while the crowding

pen is being filled. From this position he can
reach both the leaders and the pigs in thh rear
of the group. As the crowding pen empties the /F

70 AESTRAINER

FLIP FLOP GATE

handler steps through the mangate and swings
the crowd gate around until he is standing in
Postionl2. (Eig 8. )

3
In Fig. 7. the handler stands inside the crowd- 3 I
ing pen and makes the pigs circle the fence. He = ‘
should NEVER push them from the rear of the T
group. It is recommended to use vertical slid-
ing gates with remote controls to admit the (20£+) bm

pigs into the crowding pen. This avoids the
problem of swinging a gate out into the next
group of animals. There should be a staging
area adjacent to the crowding pen. It should
hold one to two crowd pen loads of pigs. Pigs
will sometimes refuse to enter the crowding

pen directly from the big lairage pens. This is
why the staging area is recommended.

ONE WAY
GATES

L\ TEMPLE GRANON 198/
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Ramps should be avoided if possible in pig

handling systems. A pig's heartrate increases

as the angle of the ramp increases (Van Putten gfzgcﬁhsgﬁfwmw
& Elshof 1978). The maximum angle for pig GATES 70 CLOSE
unloading or Toading ramps is 20 degrees. The OAECENTRANCES
maximum angle for a ramp leading to the con-
veyor restrainer is 10 to 15 degrees. Pigs
have been observed tipping over backwards when
left standing in steeper single file ramps..

CROWD GATE
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ROUND CROWD PEN

ARTICULATED
CROWD GATE
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Y )

ONEWAY GATES

TRIANGULAR PARTITION

: VERTICAL SLIDE GATES PREVENTS TAMMING
04 Croyds : )
ﬁ1e raCQWd1”9 pen layout with double single
Mepg =SS. The round pens eliminate corners

iwzwth P19s can bunch up.
" o 0 A
( ﬂthe ;le?ted_rubber conveyor installed on the
- thy 1% € file race to the restrainer
00 00g o, 12 help reduce the usage of electric
: nde°U1d J0ogging" the conveyor belt approxi-
! rJn,”\g Sti Start the pigs moving when they

In 1. Attempts to operate the con-
. ¥ere not successful and resulted in
may he use of a noncleated smoother
YEyOr SPEdHce the jamming problem. The use
'S whs i Prodding" device was successful.
D”actjc move slowly in the alleys could
crgri @l for moving groups of pigs.
'ng gates are used in many European

ants ; .
e;O move pigs out of the lairage pens

Fig. 8. The handler can easily reach and move the
leaders in this round crowding pen.
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