THE YOQA ABATICR

A Thesis presented to the Depatment of Architecture
ANVAY) BHLO UNIVERITY, Z2RA & for the avad o the
Degree of Magter of Soience in Architecture

AVED IBRAHM

ZARA, NGRA JUNE 1980



REFIZRENCES

U,S, Department of 'griculture

Hand book No, 191; ~
J.R, Hitchell; -
Ia Hamn; -

Recommended minimun standards for
construction, layout and equipments
of glaughter houses in England and
Waleso. -
Moat and Livestocl Comnnmission -
Cayton ’ -
B, Woodhead, W, FPerguson,

F, "lson and A AL A, Stacey -

AO, 03'910?0 -

U,3, Inspected leat Packing plants,
Guide to leat Inmpection in the
Tropics.

ligat Handling in Underdeveloped

countrien,

Slaughter houses,
Guidlines for oxport-Slaughter houses,

Abattoir Hecomsiruction and Design.

Review of lLivestock Industry,
Jos Slaughter house

(M,Se, Thesis 1977)



DEDICAPION

TO MY PARENTS



CHAPTER ONE
- INTRODUCTIQH
- FPROBLENM
~ PURPOSE



S TEE YOL4 ABITOTR 1.
Igt;odugtion

Jithough animnl flegh is not an essential constituent of the human
diet, it provides an important source of easily digestable protein, and
meat congumption por capita is now frequently used az a rating of the
standaord of living.

Hovever, aninal flesh as a source of human protein poses a serious
dangor to mankind vitl its attendant borne diseases which exert heavy
toll on human consuuert,

This danger always results from the peor handling of animal flesh,
which is a consequence of' the 8lsence of faciliticy and trained personel
to ccordinate the slaughter operations.

This problem is more accute in the third world - countries, where
the factor of low technical know-how and weak Economics, plus climatic
conditions, all combine to muke the provision of clean and healthy mest
%o the genersl publie, a difficult task. _

Thug, it is against this background, that variaua within this
country have divided to give the issus of provision of improved food
8upply to the generslity of their respective ciltizens o priority, In
order to achieve this noble objective, governments are embarking upon
a policy of creating moderm and hygienically acceptable slaughtering
and animal processzing industries, and also applying the equipments and
machinery requirements needed for the continued maintenance of these

Industries,
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Ts, it is in the light of this policy, that the CGongola State
Government has decided to build a modern /iAbattoir in Yola - to provide
the tovms of Yola aid Jimeta and their cnvirons with hygienically
acceptable meat for human congumption,

Thercfore, the jurposc of this thesis 1s to design an abattoir
in Yola which would {u:l{il these objcctives of the gtate government,

Zhe Froblen

Wheroas the handling of slaughtcratock from the time they enter the
lairages until thoy leave tho abattoir as dressed carcasmesor as other
edible and incdible by-products could not be said to be an easy operation,
it is made all tho more difficult in third world countries lilke Nigeria,
by environmental an well as social factors,

Theae factors ineclude thn effects of a tropical environuent with
its rosulting high eritical torr~ratures and humidity which is conducive
to the growth of meat-apniling miero-nrganisma; the absence of any
aanitary standards within which tutchern and meat handlers would be
required to operate, resul®ing in un»~9t~icted handling of meat by these
people, and finally thn ehe-mnn Af fanilities within the existing abattoirs
as evident by the inadecuate water rupnrlies and sewage disposal systems.

Purthermore, this problem is compounded by the total azbsence of any
form of indignation from the consuming public vis-a-vis the spalling low
sanitary conditions existiny presently in the local Meat Industry. This
has resulted in the neglect of the upliftment of conditions within the

local meat Industry by past administrations,



Furpose

Therefore, the purpose of this thesis is to design an fbattoir
in Yola which would use modern equipments and facilities fc;r alaughtering,
transportation and storage of meat and its products and fullfil the main
objective of the governmment =~ that of providing hygienically accoptable
meat to the citizens ol tho towns of Yola and Jimeta.

To achieve this purpose, this thesds would attempt to eaploy

architeotural solutions to meet the following goalsi=
a) That of using the abattoir as a source of revenuc for the state and
its citizens by:=

1) Maxinising the daily production of meat and giving allowance
for future cxpansion,

i1) Using the Abattoir for the provision of omployment for the loecal
ropulace,
b) The provision of an efficient communication system through:-

1) The smooth flow of raw materials and the evaluation of finished
products in the form of dressed carcases to be achieved by an
organised space relationship in the production area,

1i) The establishment of adequate and safe communication links
between the various facets of the production area,
¢} To mumanise the arce within the abattoir for the workers by the
provigsion of -
i) Mequate health ond welfare facilities.

ii) AMdequate facilitias for their safoty within the complex.

1ii) Adoquate atmospheric environment both inside and outside the

buildingas of the Abattoir complex,
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4.
REVIEW OF EXISTING SLAUGHLER SYSTEMS IN NICERIA

A look at the existing slaughter systems provides the ecasiest
way of gotting an insight into the development of the Abattoir systems
in this country from the carly slaughter slabs to the modern in~line
dresaing systems presently being used in some parts of the country,
and alzo sheds some light on the cultural -~ aapects of the local cattle
Industry viz - the local commorcial aspect as regards the cattle Industry
as well as the traditional mutchering and marketing systems.

4 look at the National cattle market ghows that is dominated by
three interest groupe namelyi- |

i) The traditional cattle owncrs, that is the nomadic tribes,

i1i) The cattle merchants who arc nostly rich business rmen acting

asg middlemen by buying the cattle from the nomadic trites and
geclling them to the third groups, namely:-
iii) The Butchers, who undertake the slaughter of the animel snd
disposal of the carcass to the consuming public through
retaln outlets,

The number of animals handled daily by a butcher depends upon his
economic status, and as such, the rich butcher normally handles larhe
numbers of cattle daily while the snall~time butcher usually handles
one or two — aninals daily, The small time bulcher iz able to stay
in businesg by making usc of crediet facilities normally offercd by
the rich big~time butchor who favours the link botween the ocatile merchants

and the small=-time butcher. Thus, it can be observed that the small
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butcher forms the last link in the long chain of cattle dealing and
performs the valuable funciion of facilitating the distribution of meat
within large urban populations which move often than not are poorly
sarved with retain oullets.

The snall butcher normally undertakes the slaughtering of his animals
and for this purpose euploys threo to four slaughtermen whe carry out ail
the operations involved fron the flaoying, tuisceoration to butchering.
Hogevoer, the actual killing process ls carried out by o licensed
slaughterman «~ whe anawer that the killing is perfornmed in accordance
to religious - reguirements, namely the Muslin law,

- The Butcher's slaughtermen normelly do not reccive paymont in form
of cash, tut by taking some paris of the carcass which they consequently
resale to the public, |

The slaughtering facilities varies from the use of a convenient tree,
slaughter s8labs te the modern in-line dressing systeme. |

| In some Rural areas, slaughter still takes place under a convenient
.;:ree with the oniwmal hoisted on a branch and all operationy being carried
out on the caveass on such suspended position, In this case, sanitary
conditions are - maintained to some extent by moving on tc another tree
as tho previous sitec becones fouled, PFPresently, this systen is rarely
uaed.

However, the development of large Urban centres has given rise to the
need for the concentration of slaughtering faeilities at permament sites,

with the development of the slmghter slab being its consequence,
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The early slaughtef slabs consiéted of ooncrotelhaid standing on
which &l1 the slaughter operations werc carried out. They verc
characterised by the ahaence of any hoisting facility - which mneant
that all oporations wore corried out on the ground at ono spot, Thus,
bleeding, flaying, crisceration and dismemberment worc carried out whore
tho aninal fell and was killed. Oonsequently, blood wmd stonach contento
wore tiized up with tho caveass and in mest cascs, little or no water was
available for eleming purposcs., Attempts to overcome thia serious defect
werg pade by designing the -~ slaughter slabs in such a way thoet the conorete
hardcover on which all the operations took place sloped into an open drainage
ayston which was ~ intended to carry away the wastes of the slaughter
operaticns, - |

However, 1rek). of water and the absence of staff respongible for
clearing the drainage system of solid wastes rendered this innovation -
inorparative, thua, consaguently, these drains became blocked in smetual
practice. | |

Another important aspect of the slaughter alagb was the fact that within
a short time, the slab were required to handle more slaughtering than the
_ capacity for which they were desaigned, with the result thuat the drainage
aystem bocame inadeguate for o large part of the slaughter. The ~
system of carrying out a large part of the slaughter operationsg on the
ground became so deeply ontrenched within the system such that when at
& later date holsting facilities were included in slab design, they were

largely ignored by the slaughtermen.
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Continucus efforts at impréving the slaughter slab led to the
evolution of an advanced type of slaughter slab known generally as the
glaughter<house where the baslc concépt of désign was the separation
of the killing operation from the rest of the glaughter operations and
the encloaure of the slab inside a building, A9 gll the opergtions were
8%11l being carried out by the individual butcher and his stoff, the
slaughter-house was provided with multiple individual cubicles in which
the slaughtering took place and also with holsting and overhead transport
facilities for conveying the cavcass intc the main hall where, flaying,
évisceration, and digsmemberment took Place.

However, a8 in the cace of the slaughter slab, the slaughter-house
was alao rendered inoperative becouse within a short time, the numbers
of cattle to be slaughtered were considerably in excess of the deaign
capacity with the roesult that sloughtering had to revert back to open
3lab conditions, but this time within an onclosed building which is quite
ingpropriate to thse operations being carried out,

The resultant appalling sanitary conditions within the sites and -
coupled with the mixing of blood and stomach contents with the carcass
in the sloughter halls; - meant the offering to the public, of dangerously
contaminated meat,

At this juncture, it is imperative to examine wherc despite all
attempts at Iimprovenents, there is always this tendency of slaughtering
Tacllitiea to refer back to the slab conditions, The cause might be needgqd
by - Individual butcher to identify all parts of the animals as his mroperty,
which requires s multiple in-line system which only the slab-systen could

acoonmodate.
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The last stage in abattolr evolution is the modern "line dressing®
éfatem in which the uoest recent immovation is the in-line dressing systen.
In thisz system, the aninal is hoisted to an overhead track after skimning
and all other subsequent oper:tions a.re. caz;ried out on the irack., Vorking
platforins at adjusted at heights appropriate to the parts of the carcass
on which work is being donc arc used by the operatoras for more efficient
handling of the oarcasges., Partg of the carcasses not considered clean
are kept in proxinity to the carcass only for the tine neceassary for inspection
after which they are removed t¢ the by-products area for subsegquent operations,
This system nay be either m:muﬁ.lly operated or a mechanised conveyor system
nay be used, Hodern incline systems are chara cterised by the following:~
(1) e use of humane stunning methods in the form of either the captive

bolt platol or the electric stunning methods. Slaughter either by
_ ritual methods or any other ways could then be effected,
(ii) The performing of all subseguent operations with the ¢arcass suspended
from an overhead track, Hoisting is effected after stunning,
(iii) The separstion of stomachs, offals and intestines from the carcass
after inspection.

The "in=line" dregssing systen has made it expedient for operatives in
slaughtering to specialise in the handling of apecific parts of the carcaoss
a8 it ig ndt possible for one uon or a groug of men t0 carry out all
operations on an individuai. |
* Speclalisation would ensure better handling ofrthe carcass, hence the

supply of higher quality neat to the public,
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a) gtriking Instrument

W

This nethod involves the use of a club or polewaxe ns a striking
Instrument for stunning, The blew must be dealt with roeision and
foree to ongure that the roof of the skull is smashed at the outset,
thus causing the animal t0 lose congceiouaness inmediately.

In cattlo, tho peint of aim ig the intersection of the lines
drawn from the base of each horm on one gide to the inner corner of
the eye on the opposite side, 4 this point, the btrain is under the
thinnest portion of the skull,

However, in snall runinents i,e. sheep and goats, the brain is
more oasily reached froo the back of the neck.

Since pigs are blossed with a well developed frontal cavity, which
makes it d&ifficult to affect the brain by a frontal blow, in this case,
the blow should be aimsd at a peint just above a line drawn between
the animals eyes.

When applying this method for the stunning of animals, care
should be taken to sece that the aninsl's head ig secured, as this
reduces tho riaslk of the blow nissing the right apot, congequently

reducing the risk of unnecessory suffering to the gnimal,

Usg of o Pistol (nith a_bolt or a bullct ). ‘ i

This technique involves the uge of 2 capbtive bolt which is &
Pigtol discharginy freec bullets. The discharging boli penctratoes

the gkull and the train, However, the use of a pistol discharging

' "“qkk'
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clectrical stunning used. Silisbury, Rhodesia

aPlate 2. Stunning pen

R S NN T

'earcasses, Uganda Meat Packers, Kampala

= Plate 5. Dressing «
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(i) Small animals (Ruminants) - 198 watts,

(ii) Cattle and Horses . = 285 watts.
(111} Bulle ' - _ — 420 watts.

The monent the ecurrent pasges through, the anical is seized with -
muscle sparmg ghich stop within 10 - 20 sueconds and the head drops
| towards the floor with the logs cxocuting reflex walking novements.
Eleetric Stunning in pigs often produced "blood sylashing" in the
caycass, However, the main factor concermed in reduction of “plood
gplashing appoars to be the interval between interrution of current
flow and "sticking". The recormended interval is five seconds,

Gas_{ Carbon d .j._q:g;iﬂe)

Thiz method of preslaughter anoesthesia is mostly. applied to pigs
and has been succesgfully used in fmerices and Furope snd may well he
adopted in the tropice in large bacon factorles. | -

In the original "oval tunnel", type, pigs sre admitted singly -
through a hand—-operated gate to a conveyor belt which is divided into
three compartmenis., The conveyor trmmsports each pig through an oval
tunnel which contains a mixture of 62% - TOH carbon dioxide in atmopheric
ajr and on exposure to the gus, the pigs become anassthetized. The pigs
a0 they are removed frou the gas chamber on o conveyor belt are Shackled
mechanically by tlie leg on te the bleeding rail, where they are stuck
and bled. Mvapnhages of this nethod arci-

{1) Pigs entor the machine through hand opersied gate, and while the

. gate is open, the conveyor stope moving and the pigs may enter

without struggling and discomfort, !
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(ii) The pigs are inmobilized when shackled anhd hoisted.
(111} They ure completely relaxed whon “stuck”,

Roguirenents for Humang Slaughtering
In designing an Abattoir, efforts should be directed towards the

provigion of lacilities which ensure that the animals are slaughtered as
hunanely na possible, Hunan slaughtering does not only noan the use of
painless techniques for the slaughtering of an aninel, but alse includg
the overall attention given to the minal from the tine it eaters the
Jadrages until it reaches the stunning pensl.

Thesc inecludc the total separation of live aniinls fron carcasses or
any product following siaughtor. The provision of sufficicnt laivsigo
pace with sufficient woter supply, shade md ventilation. Access from
the laiwages to the killing floor should be dircet with the entrance to
the ¥illing floor narrow to prevent the animals from turning round, and
it should be ensured that this part is completel¥ sgcreened from other
operationg within the Ahatteilr.

Alao, in connection with achieving these requirements, other details
should also bc conzidered like the design of offloading ramps, the
rounding of 2ll coracrg, the provision cof non-slip suriaces in floors of
Pasgages and the avoidanee of drains crosging theoo [leoors,

In faets, 1l offorts should be nade to onswro thot frow the moment
the aninal onters tho lalrage until it is bleed, it doos not suffer any

hgat, fatlguc, excitenent or beating, nor mecs dresged caveass, running



« Figuie 12 ~—Livestock pens
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blood or other animals being slaughtercd, The ideal requirement is for
death to coﬁe instantaneously while the aninal is in a state of
uncongciousness after being stunned,

L guiet 21d relaxed animal bleeds more satisfactorily than an oxeited
onc, and hence yields a better caveass with a longer lkeoping quality and
batter hidco.

SLAJGHTERLIG FQR NUSLLHM CONMUNTTLE

The Inlanie lav laoys down two basic laws for the sloughtoring of

éﬁimals for conguption in Muslin cormunities, These lawe ares-
(1} The involving of the nane of Allsh during slaughter amd
subsequently the orientation of the animal towvards the holy
_ Kan'aba and
(ii) The complote flow of blood from the careses, since under the
Islanic laow, blood is forbidden nz a food for Muglims.

These two laws ore binding on all Muslima and as such, only slaughter
technique which doos not take cognisance of them renders the carcass of
the animal unfit for consumption for Muslims, |

EQUIPMENTS WD LODIPIC TIONS YITHT /(BATTOIRS POR MUSLIU REQUIREIUIITS,

T it

Yhen deaigning an Abattoir, considerations havo to be given to the
comminitie's customs and religious nspects - capecially with regards to
the type of wnimals that cre Blaughtered.

Since, on sbatbteir is an inportant scocial facility thabt is supposed
to cater the nceds of the various scctions of a comwmnity, there is

always the problen of how to go about achieving this objective.
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For instance, the Islanic religion lays down clear guidlines as
to the types of animals that can be killed for food by its adherants and
those that are prohibited to them, /mong thosc prohibited, is the pig,
which is regarded as unclean, =nd in no circumstances, may its carcass,
offal, bleod or manure come into contact with animals or meat slaughtered
for Muglipm cowunities, However, the pig is an important dict of the non-
Muslims and .bbattoirs have to cater for the needs of this section of the
courmunity as well,

The ensiest solvtion to this problem night be the building of
separate Abbattoirs to cater for theso divergent necdas, but this solution,
nore often than not, is not econonically wiable, thus the best alternative
night be the creation of a separate lizxrage und slaushter hall to serve
pigs and ather -~ one for cattle, shecp and goats, but all these facilities
should be located - within the framework of a single (battoir complex.

However, cven putting the religious consideration apart, most experts
havo agreed that the separation of the pig slaughter hall should be em
esgential aspect of any abattoir in view of the fact that the steam and
dirt produced a8 a result of scalding and scraping of pokles has a
contamination effeect on the carcasses of other animals, thus affecting
their keeping guality and forming a serious health hasard.

OCther factors that should be considered when slaughtering for
Muglinm communities include:-

(1) The slaugnter of healthy animals, which meant that diseased

aninals cre prohibited.
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(1) mh.e enzuring of a quiok mothod of slaughtor as exanplified
in the Muslin method of slaughtor whercby the animal is
gastod so¢ that it lies on its side and the throat cut by o
gingle atroke from a sharp knife which serves transversely
the traches, oesophomg and the large hlood vesseln,

(i1i) "he attmintment of complete bleeding of the carcass, hence
ensuring the keeping gquality of the meat. Uinece the severing
of the blood vessels allows the heart of the =znimal to continue
beating, and hence the animal to continug breathing, conplete
bleading of the carcags can be asgured by « heoisting the animal
after the throat is cut,

(iv) The eonducting and suporvigion of slanghter by a Muslim a3 this
snsures that the nane of Ged is involved during slaughter and
correct oricntation achieved, rulea which if not fulfilled means

_ that the ceyeass ia prohibited to any kuwslin to take as food,

| gguiggents.

The Islanic religion eormends its followers te he kind to animals,
and henec should adopt nethods for the killing of mimals ag hunanely as
peseible and with the lesst pain,

Thus, squipnents used in ab;:ttoirs for Muslin comrmnities, aa long

a8 they fulfill these requirecmonts, are acceptable to all Iuslima,
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CHAPTER FOUR

DESIGN FACTORS TN AN ABATOIR
PL NN T

The design of an Abattoir is essentiully a funcltional problen
requiring the econonical use of space for the provision of a smooth flow
of operations fron the animals off-loading bay to the dressed carcass
(finished product) dispatch area and the ensuring of the provision of
safe equipnents, satisfactory - working condition and the naintainance
of the highest sanitary conditions,

It also involves the provision of efficient inlernal communication
networks, and facilities for meat inspection and the quick and easy removal
of - diseased carceases and organs, and also the harmonization of the
whole - complex to the countryside and local climatic conditions,

Broadly, an abattoir congists of four zones and any design of an
abattoir must reflect these zones in its layout, These are:-

i) The Pre-slaughter Zone.
ii) The Slaughter zone.
iii) The Uy-product processing zone.

iv) The .dninistrative and workors facilities zone,
i) The Pre-slaughter Zone.

This zone consists of the laipage area, where the animals are
accormodated on being brought to the abattoir, It is usually provided
with an off=loading ranp for the off-loading of animals brought in
either by rail or - vehicles, and their ranmps should be large enough
to accormodate the arriving vehicles and of adequate height and width

to permit easier off-loading,
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It is also normally provided with ante-mortem inspection facilities
and iaolation %wlocks for diseased or suspected stock, and also with an
efficient water supply system.

The surfaces here, are of concreie and non-alippary end fthis ia
achieved by the use of concrete mized with granite chips which gives
a good grip. | _

Thus, in this zone, zall efforts arc made to casure that the animals
are well=rested fron their journey to the abattoir, and are put in a
condition that ds favourable to the production of acat of good quality.
Slaughtor Zone - -

Slaughter lall.

411 operations within any abattoir can be classified Into two
clasges, These aro the clean and the dirty opoerations. The slaughter
zone norrally caters for the clean operations within the slaughter zone
which - bazieally is the provision of clean, healthy mnd dressed cavcass
fit for human consumption, |

This normally talkes place in the slaughter hall which include the
killing areas, Facilities for skinning, lagging, ovisceration and
dressing of cavcasses are provided in this gone., To ensure the quality
and healthiness of the meat, a meat Inspector's office together with -
accommodstion for keeping records, spocimens and laboratory ecquipment

should be provided,
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Efficicent drainage systém for the removal of wastes (both liguid
and solid)should be provided here to reduce the danger of moat
contamination, md anlso continuous water supply (both hot and eold)
should he cnaured.

The chilling and storage roome are normally attached to the
slaughter hall,

11i) By-Product Zone.

This zene handles the dirty operations of the slaughter house
and these include the treatment of hides and sking from the slaughter
hall and the conversion of the inedible parts of the offal into animal
feeds aad fertilizer. H |

It 2lmo consigts of the guttery or Iriperics which cater for the
cleaning of the viscera and the gtomach contents ag well as the
treatnent of the lege and heads of the slaughtercd aninals,

The condermed neat roon and the destructor for its disposal or
convorsion into fertiliser are also located hore as well no the
Erergency slaughter room which is loeated close to the condemned
neat roof and is in commmnicetion with the by-mwroducts plant,

Other facilities which include the boiler house for the supply
of hot water to the slaughter halls, and the engine rooms also form
a part of this zone, | |
| Especinlly in the tropies, it is espential to have this sone
totally sepmrated from the main slughter halls, for ventillation

and meat quelity purposes,
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iw) doiniotrative and jlorkers Facilitics Zong.

This zone consista of the Adninistrative section which ensures
the snooth running of the Abattoir complex and the workers facilities
area wvhich consistas of lawvstories, Washing and shower facilities to
ensure the naintainance of satisfactory hygiene among the Abattoir

workers,

It deals with the overall comfort of the workers within the

conplex and other facilities which go =long way towards achieving this

like the - workers cafetaria and kitchen are also located within this zone,

SITING
An Abattoir should be located (so far as practiecal) in areas free of

objectionable odours and away from the residential aress preferably in the
Industrial scctor of the town. This reduces to niniinu: the inconveniences
caused by odour and noise to nembers of the residential areas, and also
reduces the cost factor of the required land,

In the siting of Abattoir, consideration should be given to the
building of Abattoirs in sueh a way that they serve o wide area as is
practically possible, Thus, the tendency to build onc abattoir to serve
a group of towns or villages should be encouraged.

Abattoirs should be readily accossible beth to users mnd eattle,
Mequate dustproof access-ways for automobile truecls, connecting the
shipping and - receiving aresas of the plant to the public streets or
highways, should be made available, If supplies or raw materials are to
be received into the plant or finished produet is to be shipped from the
plant by rail, consideration should h»e given to arranging for suitable

railroad spur tracks,
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Koo, facilities for the disposal of wastos (both solid and liquid)
should be an cesgential aspect of any abattoir complex. This waste-water
disposal plant should form part of the site. For wisto disposal purposes,
the ideal site ~ would be on a hill, nenr a river or a lake, such that
it would be posgible to discharge the wastes into them after & simple
purification process. These aites would also be ideal for the provision
of drinking water and slso abundant water for use for the day to day
running of the abvattodhr, '

Efforts ahould also he nade to ensure thaf an abattoir is complefely

geparated from any other plant or huildings, whether used for industrial,

¥ »

comuercial, residential or other purposes,.

No corpunication by means of doorways, windowa, stnirways, elevators,
or passagoways, loading or unloading platforms, or loading courts iz
pornizsible,

SITE SERVIQES

Vater Supply.

There ouat be anple water supply bvoth for drin:dng purposes and for
the day to dny operations of the abattoir, This water puat be welle
treated preferably ehlorinated to enauz;e the naintainmee of the highest
healthy-standards, -
| Within the nain slaughter halls rnd the by=product anreas, hot and cold
water points must be provided and hot water storage facility pust be availsble
to meet peai hour demands. Steam points should als¢ be conveniently loecated
within there areas Tor the cleansing and sterilisation of equipments used

within the slaupghter hall and the by-product unit,
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Nornally, 'on site' water storage tank with a capacity of at least
a days nornal consunption should be provided, Standards give the daily
requirenents of water for each 28 follows:-

Cattle - 1500 litres daily

Pigs - 600 " "
Sheep - 600 " "
Goats

The requirements for the workers facilities and adninistrative units are:-
Vorkers Facilities ~ 100 litres per worker per day.

Mninisirative Facilities - 50 litres per workers per day,

D AGE
Internal Drainage.

Internal drainage within the slaughter halls should be carefully
planned to ensure that waste water especially fron the wet areas is
adequately drained fron these areas., This could be achieved by the taking
of the followii; nensures -

(1} The use of open channels or valleys provided with metal gratings
and the sloping of floors towards these drains. The floors
should be of slope 1/50 or in dry working areas, a slope of
2/ 100 1o acceptable. However, care should be taken that open
channels fron unclean areas do not pass through clean arcase

(11) In the case where drainage pipes are used instead of channels,
these pipes should be of 10en ninimunm dianeter, and should be
constructed of cast Iron or galvanised netal, At least one inlet

should be provided for each 40 sgn of floor area.
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(iii) In mordern .battoir where the in-line dressing rails are used,
drainage channels or valleys should be provided below the rail,
These floor drains or channels should be equiped with deep seal
traps and be properly vented to the outside air,

(iv) Drainage pipes fron wash basins or other cquiziient should not be

pernitted to discharge directly onto the workroon floor,

Ixternal Drainage.

Efforts should be made to ensure that the dircction of all effluent
pipes or drainage channels is away from the nain slaughter hall and the -
edible product handling premises and if possible, these drainage lines
should follow the natural slope of the land,

External feeder drainage pipes should be of 20cm diameter, while the
main drainage pipe that carries effluent to the waste-treatment plant should
be of 30em diameter. ‘here open channels are used, they should be covered
wherever they pass in close proximity to any building,.

Flant VMaste Disposal,

(1) M officiont method of disposing of plant wastes is essential, If
pernitted by local ordinance, plant wastes nay be discharged into
mnicipal fewer gysten, and this is nmost desirable. If discharge
is into a stream, the flow of water must be sulficient at all seasons
of the year to carry the sewnge well away froi the plant. If private
septic tank or sewage disposal systen is used, it must be sufficiently
designed and operated so as not to produce ob’ectionable conditions

on or ncar the officia) preniscs.
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Senitary Considerations.

In modern abattoirs weing the in-line dressing system, there is a
cjrcie of - operations which starts from the killing pens and then onto
s conveyor belt., The succecding operations nay be carried out =ecording
to two different systens as shown in schenes 4 and L.

In schene ., the ecoarcass moves along a conveyor chain from which
branch .off the segondary circuits for thoe by-products whilec in B, the
chain iz interrupted at the point vhere the principul operaticns are
carried out, the circuwit subsoquently being resumed after the oporations,

The sclene 'DY enables the weterinary Inspectors to paintain a
nore careful supervigion of the carcass, since it cnables then to cover
all phages of the vork -« and allows the imwedisto seizure and consignnent
to the condermced soetion of any infected carcass or offal,. With the
continuous chain system in ascheme "A", the caTvasses are alrcady dresesed
before inspection, whieh means that the sanitary Inspectors have losgs
naterial at their disposal on which to base jud{;emént. Coordination
between the Inspectors on the viaceral circuit is slso rendered extremely
difficult gince it is slways extremely hard to identify the organs from
a suspect carcass, Coupled with this, is the loss of time caused by
gseizure throush the interruption of operations, This loss of tiume is
chief digsadvantngre of the scheme ("ﬁ”). ‘ |

Sanitary Iunpection is carried out in two stages, thé first being
the cxaninotion of the live aningls which takes place vwhen they enter the

abattoir yard and iv knowm as the ante-nortein., aftor this examination,
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aninals found to be unacceptable are immediately destroyed and rendered,
Those regarded as suspects are conducted to the isolation pens where
after an adequate period of examination, they may be passed into:-
(1) The condemned slaughter room for destruction and rendering
if they are found to be unfit for human consunmption,
(ii) me quarantive slaughte> roon; if found to be partially usable

or

(iii) The norual circuit, if found to be sound healthwise,

The second stage of Inspection is carried out during the operations
that follow the zetual slaughter and consists of the Inspeetion of four
separate itens, In the modern in-line dressing systoen, this is effected
at specified points in the circuit for the principal operations, This
Inspection covers chiefly the head, abdominal cavity oponing the viscera,
the halved and dressed cavcassos,

Whichever of the two chain systems is used, cnrcasses or parts of
caprcasges that are judged unacceptable must be talken out of the circuit
immediately and renoved to the appropriate of the sanitary prenises for
destruction and rendering,

The sanitary premises normally located where it is easily accessible
from the main slaughter halls, should be divided into condemned and
suspect sections and the plant for the de~truction of condemned caXcass
should always be located in the condemned section but with access to it

fron the suspect section.
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High sanitewy etandands are alg0 cnhanced by the celootion ef
aprrepeiato conatructionnl materials, and In particular, materials to
be uged for floor and wall coverings. HMaterials used ghall be
imperviouws, ensily cleanable, and resistant to wear and corrosion as
it is egsential thuet walls and floors of workrooms, cold chamber should
he easy to wash, clean and disinfect.

Finelly, the hygiene and cleaniinems of the sbattoelxy personnel
ghould be considered by the provision of healthy and wel) ventilated
workers facilities prenises which ineclude lavatories, showers (and
changing facilitios, ond normally in close mroxinity to the main work

arens ¢
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BATTOIR LiYOUT o -

4 lairage is an enclosed and covered ares normally bullt within

the confines of an abauttoir and serves as the holding sone for animalg
brought to the abattoir for slaughter, ITts size is norually delermined
by the maximum nuwiver of animals slaughtered daily in the abattoir,

lairage sizZes are based on the space reguirenents for_eagh hreed
of animal and the recommended giondaxds ares-— |

Cattle loose ~ 2432 « 2,8 3. W

Cattle tied - 3425 8q. 1

Sheep/Goat/Piz = 0.56 54. m.
These areas represent the actual pen space requirements, but for better
housing, an additional gpace allownnge of 25 = 30 For pacsage ways and
reception aress muat be medes. |

Lairage Composition,

i) Reception .rea.
ii) Animal pens.
1ii) Isolation pens for suspect animals.
iv) Fodder and bedding facilities.
v) Toilet Facilities.

vi) Passage ways.
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1) Reception irea.

As most animalslareffrightened of steep descents; the reception
areas should consists of an off-loading docle coustructed about 1,07m
above road level so as to accommodate the varying tailboard beights
of animal vehicles., Thug., on a flat site, a comproinice betiween lowering
the road level or raising the reception floor level should be decided
upon., The off-loading dock should he designed to accept wagons in angled
fomation or straight Ylino and ghould be wide enow:h sueh that the
aninals are not fri htened when off=loaded. The enclosing of unleading
points for the keenint of specios separate is alsoe an added advantzgo.
However, these of f-loading bays should be drained to avoid the fonling
of the roadway.

1i) Animal Pens,

Separate pang are nomelly provided for euch species, though catile

¥

and sheep pens can he coufortably interused depending upon the number of
respective species mvailable. Cattle and sheep can be confortably
housed in pensz of approximately 24.00 sq., a siske capable of
nccomnodating & - 10 heads of cattle and 40 sheepn .and goats. Pigs
could alse be held in families of say 10 por pen of sisze & sq. m.

Pens could be divided with either tobular pipes or solid walls,
Where steel fencing is used, it should be galvanised after nanufacture
to protect it from corrosion and in the case of solid wall, it must be
ippervious to moisture. Pens divisions should not be less than 1.22 m

for cattle and 0,50 for pigs and =sheep,
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Within the nens, water troughs sheuld be provided with suifable
overflows located over or adjacent to open floor drains.

The gates to the pens should be econstructed with steel pipes
which should be hot dipped and galvanised after manufacture send gshould be
latches and hinges that are strong and ocasy to clean. They could be
gingle acting or double acting but should have officient locks that are
strong but easy to operate.

Isolatioen Pens.

Isolation pens should be provided for the accomnedation of suspect
animalg, whers they are quarantined for observation {or a period of two
to three days., ilormally, after the initial anicOmories examination,
suspect animals are directed to this zone.

The pens should be solidly partitioned to a niniwum height of
1.8%m and provided with easily leckable gates. The floors must he well
drained, and for more efficient inspection purposes, nust be provided
with artificial lizht. ‘later and feeding arrangencents should be
geparate for this arca.

Fodder snd Bedding Pacilitics.

These are small rooms within the confines of the lairage area,
uwged for the storage of animal fodder for the feeding of mnimals
brought to the lairages. Normally, they are locnted in close proxinity

to the aninal lairagoes.
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vii)

viii)

Toilet Facilities J2,

These are peovided for use by the aniuul hands working within
the lairages and the driverg of the vehicles bringing sninals to the
abattoir and all other people invoived in aniial handling in this zonae.
Pasange ‘lays.

Pamsage ways nust be of sufficient width fox the driving of animals,
and widtha o 2.0 are appropriate for animal handling and also for
cleaning purposes. A tractor with a sloop or a hand barrow can be used
for purposcs of cleaning. Passage ways should also be paved with conerete
preferably non-glip for better grip by animals,

Drainage

Pen floors niust be laid to a fall of 50 in 3m and all drainagae
lines should bhe gited outside the animal pens in the passage ways. Floors
should be of tamped concrete for econonic purposes.
Ventilation and Lighting,

Hatural ventilation could be achieved by the use of screen walls
or vertical concrete panels which ensures efficient ventilation and at
the tine protects the aninal pens from adverse woather conditions such
as rain. Therc natvral ventilation is not possible, mechanical means
such as tho uvse of extractors or the fan and duct system should be
considered. H

For officiont examination and observation, sufficient lighting
is required. 'Thus, where the natural lighting is not sulficient, .

woll distributed artificial lighting could he uscd,
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o SLAUGHTER DEPARTHENT -

This consistes of threc separate lines nuﬁely:-

a) The ecattlc line.

b) The gheep and Goats line.

¢) The Pig'a line.

CATPTLE SLAUC.IILR ..ALL
Cattle Racec. )

The link alon, whiech the cattlé noves from the lairaze te the
cattle stunning pon ie known as tho "Cattle Race". It is normally 0.90n
wide and sloves upwords Irom the lairage as the floor of the stunning
pen is normmally 0,50 higher than that of the slaughter halle The floor
of this passage should be rough tamped and the length should not be more
than 5.0a, |

For the drivor's.safety and mazimum.control of the cattle, a drover's
passages with floor leovel 0.30: above of the cattle race, is normally
constructed alongside the cattle race. The two passages are separated
by d“wall 1.22m high and this offers the drovers naxioue pretection
fron the aninals. As ruch ag posgible, 'cattle race' should be mlong a -
atraight line for effiecient droving.

Stunning Pan,

The simplest type of stunning pen wsSes specially shaped coﬂﬁrete floor
in conjunction witi o revelving discharge door for the discharging of
animals into the alaughter hall floor after stunningf This type of
stunning pen is simplo and easy to operate and can handle up to 60

aninalg per hour.
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Dry-Landing Area.

The dry-landing nrea at lcust 3.50» wide should be provided in front
of the stunning pen to received stunned animals ejected from the stunning
pen. This ares nust be enclosed by a fence aboul 1,20m high to prevent
the sscape of improperly stunned animals and be provided with an openning
for employee's entrance and exit. The fence shall bhe constructed of
rus t~regisc ting wotal pipes and may be installed as upright pipes.

4 5.0n x 3,5 provides the ninimum Bren for safo working conditions
and if an electiric hoist for the moving of animal carcasa from this area
is installed, efficiency could bo greatly incressod.

Tho floor of the dry-londing area is subject to inpacts loads from
carcasses and shadeless, so the finish should not only withstand these
inpacta but alse he resistont and have good non~slip qualities, To aveid
increased hide contamination, it should also be kupt as clean znd dry as
possible and be adequately drained.

Bleeding Ares.

4 curbed-in bleeding sarea of adeguate 8ize nust bo provided ond be
Jocated so that blood will not be splashed on stunned animals lying on the
dry=landing area or on carcasses being skinned on siding beds., Bleedinga
troughs could be cast in concrete or built in masonry with impervious
surfaces and coved junctions. Lengths of the bleeding troughs vary, but
sizes are calculated on the basis of a bleeding tiuc of B minutes por beast
and & mininwa lensth of 2.5m. This gives the following standards for

treugh lengtha:~-
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up to 15 heads por hour 2.50m with 2 beasts blecding + one in

: T .'-.€' . - gticking poaition.

I

15 to 20 heads per hour 3.05 with 3 bensts bleedin, + obe in
aticlking position,
20 to 30 houds per hour - 3.70n with 4 beaste bleedong + one in

reicking pouitions

5.00 with G heasts bleeding + ono in

30 to 40 heads per hour

E . . gticling pogition.

A bloedin: roil 0.90m from the face of thoe wall and with its top at
lecagt 5.0n above the floor levcl or the netal pgrating ower tho bleeding
area and dregsing valls at least 3.,00m above the floor level are required..

Facilities lor lLondling Legs and Heads.

)

Suitable facilities and adequate fleor gpace should be provided for

dehoning, flunhing

W

washing and Inspecting of heasdn, If rails are used for
head -~ inspection, the heads must bo gpaced 0.50n on centres and a distance
of about 1.2n be provided betwoen the bottem of {the head hnoles and the
Inspactors foot plotform. These operation (head removal) are nomally
carried out while the beast is suspended from the bleeding rail.

The legs should be severad at this juncture and dispatched to the
guttery for cleaning.’

Hide Removal,

Hides should be remcoved and passed out of the slaughter hall in such a

way that contuct o avoided between it and other edlble cavecassea. Removal
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could be effected cither by the use of manunl neans i.c. nanual flaying
or by mechanical mcans which involves the use of liide stropper or a
Hide puller.

A Hide stripper is a nachine equiped with dcvices which, when attached
to the fore or hind legs skin, pull the hide vertically up or down and -
away fron the earcass, whercas a hide puller ig equiped with powered arms
which grip the hide at each flank and exert a great pull from flank to back,
the final removal being a manual operation.,

Cattle Dressing Layoutg.
Cattle dressing layouts are of three principal general types:=-

a) Double Rail Hand-off,

b) Single Rail Hang-off

c) "One-th-rail® dressing.
Of these three, the singlo-rail systen had been preferred for reasons of
of ficiency, thouvsh in recent years, there is a growing acceptance of the
double-rail-svsten ns well. In the nost nodern abattoirs, the "on- the~rail”
dressing aysten appears to be nore utiliged, =za it gives asignificant
improvements in efficiency of operations, inspection and sanitary
naintenance,

a) Double Rail Dressing Sys ten.

In this systen, the earcass, after crafle operations, is hoisted and

suspended from two rails approximately 1.07m uport to be splayed for viscera
renoval and splitting. Distance between the dropping and hoisting points

should be sufficient to prevent cross-contanination between carcassese.
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EBvisce¥ation

This consists of two najor operations, the first being the renoval
of the stonrch and Intestines onto an Inspection table and the second
involving the handing of the trachae, Oesophagus, heart, spleen, liver
and the thick part of the diaphrng: onto a rail or on o carrier for
inspection.

ithin, the slaughter hall, a nain Ins ection zore should be speeified
to enable the correlating of the scts of viscora to their respective
carcasses during inspcction. Carcasses are norially split at the sides
for inspection and in 08t nodern slaughter halls, a splitting saw is

positioned alongside the Eviscaration point.

Slaughter e working within this area are provided with a workers
platform about 0,90 high and equiped with a knife sterilizer and hand wash
facilitiea. a4t this point, carcasses nay face cither towards the by-products
unit or away depending upon whether a rail tumtable is used.

FINAL DRESSILIG.
Capcass Splitting.

A nechanical sawv equiped with sterilizing facilities for the saw blades
to be used betweer ench cavrcass is normally installed. A shield is nornally
placed at the froni of the carenss to protect the other caTeass and offal
fron contanination by bone dust.

Inspection.
The design of this area :must permit the identification of the carcass

viscora and head of respective aninals, and should alse provide siocoth
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novenent flow for the neat Inspectors by the thoughful installation of
rails and work tables in such a way as not to be of any hiderance. Hand
wash facilities and knifc sterilizing umits st be provided for the
Inspectors. ? | |

Efficient lighting.ﬁuét be achicved, thus artificial lighting could

be used to supplenient Uatural lighting if it ic considered not sufficient.

Careass HWashing,

This area should be partitioned fron the other wzones to prevent over-
plash onto other caveass ~nd offal, and washing is best achieved by the
use of a hand helf spray gun. The floor in this area should be laid to
the neccessary fall and be individually drained to reduce tho risk of
contanination,

Carcass Heiphing

4 runway buffer rail systenm fornied in 2 loop arouhd & scale gives

an effieient weighing systen for the dressed carcass.

SHERP 4D GO.% SLAUGHL.E HALL

All tha olerations invelved here arce the saie as the operations
.described above in the cattle slaughter hall. The only difference is the
deights of the various rails which in this case are lower than in the
cattle slaushter hall. The bleceding rail here is about 3,01 above the

floor level and the dressing lines are at about 2.50m above floor level,
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THE PIC SLAUGHTZR HALL.

Stunning Pen,

This ares nust have no dircct access to the carcass dressing and
adequate space nust be provided for aafe working conditions, Mininun
working space could be about 10n2, but this could be increased depending
upon through put.

The floor should be of tanped granolithic concrete laid to falls of
50nn in 3n to a drain within the pen with walls of iupervious naterial to
ensure regular easyr clecaning,.

Bleeding srca.

This area nust be designed in such a way as to prevent the flow of
blood into other arcns and be fitted with a doudle drain as in the cattle
scetion, 'idth of trough could be between 1,501 to 2.0n and a length of
3.0n is suitable for steady through puts.

The bleeding rail should be placed at 2 distance of 0,601 fron the
wnl-l surface and at a height of 3.00n fron the floor level.

The bleecding trough can be constructed in non-corroding netal or
concrete. ‘/hen constructed of concrete, the surface nust be snooth and
inpervious and all joints with walls and floor nust be coved.

Scalding and Deghairing Processes.

Pigs carcasses are brought directly fron the bleeding area to this

section and efforts should be nade to see that the ca¥casses do not pass

through the other dressing areas,
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The operation in this casc involves the irmersion of pigs carcass
into hot water in the scaldings; tank for efficiont seraping of the skin and
the use of dehairing nachine for purposes of hair renoval from the skin,

The floor around the sealdingz tank and the dchairing .schine should
be laid to falls of 50 in 3,0u and at loast a drain should be located
nearby to carry away liquid wastes.

A ¥mife s¥orilizer and hand wash facilities 1uwst be provided at the
end of the dehwiring line for use by operatives perforuing the finishing
seraping procoedure,

BEviaceTation.

The nain equip:ents uscd here congists of a worktable for the handling
of stonachs and intestines while the red offel is suspended for a fixed
hood or rail. Ifforis should be nade to identify all parts of the viscera
with the original carcass until the conclurien of ihc Inspection process.

The synchronisation of the operations on the dressing lines and viscera
line facilitates mioother slaughtering rates. For stonachs and intcstines,

a conveyor belt fitted with steel trays is nore appropriate as it is more
easily cleaned and allows horizontal novenent in all directions, sirplifies
the correct disposal of viscera, after Inspection and pernits flexibility
in the siting of by-products roons.

A ¥nife sterilizer and hand washing facilitios pust be provided at

the point of Eviaceration.
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Splitting,

Pigs cercass nay be split by oleaver or nechanical saw and a
sterilizer of sufficient size to pemit the conplete clearer and the

fnnersion of the saw blade nust be provided together with hand wash

facilities.

These operations are sinilar to in require:ents to the ones set
out in the cnttle section,
BY-PRO S _SEPARATION UNIT

This area should be sited away fron the .cain slaughter lines with
opennings restricted to those necessary for the noveaent of by-products
naterials into and out of the area,

All by-products raterials both edible and inedible should be dispatched
in covered and if possible lockable containers for the naintenance of good
hygiene standards. These naterials should be dispatched daily for treatnent.
Blood Disposal

Blood has nany uses cither 2s a source of protein when used as edible
product or for other purposeas as fertilizer or pet food. ‘Jhere possible,
blood should be collected hygienically and should not be discharged directly
into the drainage syste: as it causes problens resulting in high effluent
treatnent charges,

Edible Blood,
This should be collected in such a nanner as to elininate the danger of

contamination and nust renain identified with the caveass until the conclusion
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of its inspection, OStorage facilities nust be clcarly identified,

non~-corroding containcrs with close fitting lids which nust not be used
for any other purposcs
n ood

Blood used for feeding stuff and fertilizers should be collected
by connecting the blood through drain direct to » vessel and a pneanatie
systen will tranafer the blood to a tank transporter or a storage tank.
Hid Skin Roon.

This roou is used for the treatnent, cooling and stacking of hides
and skins and could also be used for the holding of cattle feet, horms,
pigs hair and sheep feed pending dispatch.

The floor of this room nust be loid to falls of 50m in Jn to a
drain within the room and all floor to wall junctions nust be coved and
wall angles rounded,

The Guttery

This is an nrea in which the separation and rough-~cleaning of
intestines take placa,

This roon nust be laid out and equiped in such a nanner that work on
the raw naterial i{nlios placc at table height. The work tables should be
arranged 8o that stonache and intestines can be separated for cleaning in
different areas of the roon, It should have an inmpervious surface and be
constructed of o corrosion resistant netal, the best being of stainleas
steel. The worktop should be sloped to a drainage outlet for efficient

wastes (1liquid) renoval.
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Stonmach and Stonach Fats.

Stonach fatas for hwian consunption should be stored in a separate

fat roon and any washing nust be by nmeans of running water in the fom
of could spray.

Stonachs nust be eaptied on work table and waste contents nust be
discharged through o pipc to the drainage systa: or preferably a
discharge veasel, .fter enptying, the stomachs nust be washed under
running water.

Inteatines.

Thesc are roush cleancd on the work table with the nanure discharging
directly to the drainnge systenm and subsequent storage nust be in containers
with close fitting lids,

Inedible liaterials.

A1 the inedible products rust be placed in contairers fitted with

lockable lids, Sterilizers and hand wash facilities nust be provided

within the gut room for the naintenance of high hygiene standards,

Detained lieat Room,

Suspect carcasses after Inspection should be immediately removed from
the slaughter hall to the detaincd meant room for further examination and
observation and this room should be comnected with direct linltages +to the
main slaughter halls and the condemmed meat section, There should be
sufficient space available for oarcass inspection and an imprewvious work
surface should be provided for detailed exanination of meat portion and
offal. Facilities for sterilizings and hand wash basins as well as

disinfecting facilities should also bo provided in this case,
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[ ]
For the maintenance of high health standards, the floor must be laid

to falls of S0mm in 3.0n and these falls must be directed to a drain
within the room which connects directly to the main drainage system of
the whole complexz, . ' .

Condermed Meat Roon.

This room is used Tor the holding of condeuned meat or offal pending
1ts dispatch or conversion into fertiliser in the by=product plant if the
facility is available. I# ig nornally cut up and stored in lockable
containers which must be of nmaterial resistant to corossion.

The floor aresa rust be laid to falls of 50mm in 3,0m and should be
dorected to a drain within the room which connects directly to the main

dralnage systen,
REFRIGERATED STORAGE

This area forms the zone of final opsrations within the slaughter hall
and acts the linkage between the slaughter hall and the dispatech area. It
consists of chill rooms for the storage of carcassea and offal and
facilities for sub-zero storage.

AMfter Inspection, carcasses are brought to this gzone by the use of
overhead rail of the nain slaughter line to be chilled to and held at a
temperature not higher than '?OC, and offal are held at a tampera.tt;re of 300.
Chill Rooms.

It is rccommended that chill rooms should be cquiped with two scts of
rails, one being high level rails for the hanging of beef carcasacs and
low lavel rails for pork and lamb carcasses. Periods when chill rooms
gre open rmust be restricted as much as possible, in order to reduce the

Poasibly of neat spoilage through ba.cterial_ infections
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Cattle carcass cooler.

Figure 17.
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DISPATCH OF FRESH MR T

This arca must be gited within %hé clean gone of the factory and
access to it should Lo restricted to meat wvehiclos only. It should be
provided with a loading bay ralsed at 1.20r above the road level to
facilitste smoother loading of the meat veohicles and this dock mist be
coverced and the roof should extend at 2,0 = 2.,5m forward to cover the reat
cnds of tho vehicles, The floor of the dogk should be of rough finish and
e well drained to provent ééntamination of neat by spray and watoer splash,
GENBRAL AMENITIRS. |
Dressing Roons and Equipnent.

Well located dressing rooms, properly scparated fron toilet rooms,

are required for enployeces of cach sex, unless only one sex ils esmployed
at the plant. Wash hand basins rmust be locsted near the water closets and
nust be of hot and cold water sysféms. Showers also provided with hot and
cold taps are required and each shower should support 25 persons.

Floora and walls should be provided with impervigions surfaces
which should be easil' clegned. o
Lockers,

Bach employee must be provided with a metal locker and to permit ready
cleaning beneath the lockers, they muat be placed above the floor on legs
or other supports. The lockers shall have sloping tops. To facilitate
oderliness and cleaning of the dressing roonm, conployee scats should be
in the foxm of plastic or wooden planks mounted in front of and below the
doorz of the locker on an extension of the francwork supporting the lockers.

The gide width betwoon tho lockers shall be gbout 2,00m minirmus,
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Paved vehicular area.

Figure 11.



48,
Showor-Bath Facilitiecs, -

Sqitahle shower bath facilitiecs shall be provided in locker rooms at
establizshments where slsasughtering operations are conducted. BSuch facilitieg
are also degirable in processing plants., The shower bath should have a
20cm high curﬁ of imporvious materiel unless it is entered through an

individual dressing room that has the floor sloped to drair into the shower.

i

Phey mst be separatea from adjeining dressing rooms by tight, full-
height wall or partitions., Toilet roons nay be entered direectly from a
worle=roon, but entrance through an intorventing dressing roon or ventilatad
roon vestitable is pormlssible,

Elongated wateor oloscts with open split scats shall be provided in
sufficient number for the cnmployesa using them (at least ¢nc unit for 25 nmen
or 20 women). It is degirable to provide gquinals in toilet roowms for men,
Hand Washing Facilitics. o | .

A gufficient nunber of modern”tjpe hénd—washing basins (lavatories)
are required in welfere rooms. Also, large dressing rooms should also
have hand washing facilities in addition to those located in the toilet rooms.

Imployee's Canteon,

Meoquate fecding facllities namely a canteen shall be provided for
employees to rest and eat during meal breaks. Facilitics for the boiling
of water, washing up and crokery storage should be made available. Tha
internal finishing snd 211 furniture should be easy to clecan and be kept

clean for the naintenanco of high hygienic standards within this area.
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Other facilities should include the provision of offices for the
accommodation of the VeterinmagyInapector and his staff, normally sited
near the Inspection orea if possible. These rooms should be furnished
and fitted with lockable doors and provided with hand wash and shower
facilities as well as laboratory facilities,
¢ is also highly deoirable to have a separate welfare facilities

for enployves in the by=products section of the abattoir,
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= ABATTOIR STANDARDS AND CONSTRUCTIGHAL REQUIREITINTS.
~ LATRAGE
~ SLAUGHTER HALL
- REFRIGERATED STORAGE SPACE,
~ BY~PRODUCTS UNIT,
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ABATTOIR STANDARDS 2iD CONSTRUCTIONAL REQUIREMENTS,
LAIR AGH

Aocgasss-

This area shduld be readily accossible to vehicles so that the
unloading of stock can be effectoed diroctly from cattle lorrics inte the
lairages. There should be good esccesa from thoe gragsing grounds so that
stock e be driven casily inte the lairage arca. |
Gates - _ h

Efforts should be dirccted toramds the standardizing of all doors and
gates and g width of 2,0m is appropriate, Mninal pons gate should be
double swinging as this ensureos offective control of stoecle., The "cattle
racoe” leadong to slaughter hall should be C.80 to 0.90m wide,

Pons divisions are best constructed of tubular steel and gates should
be of the mame material as this ensures better ventilation, taokeas less
space and ia more hygienie, B |

Por battar accommodation;ISeparate 1air@gea is neccossary for pigs,
This, a separate lairage coupled with separate slaughtor Lall for the
pigs gives the best solution. -

Tying:-

Within the eattlo lairage, facilities should be provided for the
tying of restive cattlo and a provision of 25% of the lairage spase
should be nade available for this requirenent. The tubuloar steel yolo

is appropriate for this mirpose. .
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Lairage Size,

This will depend upen the daily throughput of the slaushter hall,
However, sufficicent covered lairage space enough to acconmodate a days
slaughteor is considercd a noceossity and the provision of sufficient
grazing ares to asooimiodate up to two days leill is desirable if possible,

Spafo roquiremenis ere glven as 2.82 sq n for o licad of cabttle and

2

O.ﬁmz for pigs. Thus pons of 25,00° gize can accomnodate 8 « 10 cattle

and 40 sheep,
Malls, : _ :

Walls should bo construected with imﬁervious surféces to facllltate
cagy cleaning and should be of maxirnm 1.2m in height.

Floors should be nonslip and finished with impervious material suoh
a3 greanolothic soreed laid over mass concrete, It should be laid to a fall
of 25zm in 3m to drain into g central channel outside the pen,

Drainage. R ._

Floor drainage should be by chammel or dfainago pipes Tumning outaide
the lairage area tut being oonnected by feedor draing fron the animal pens,

Roof structure should be of light steel laftico trussos carrying light

ashestar as roofing clenents,
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Yentillation, .

In cattle and gheep lairages ventilation can be permanent. A screcn
wadl io suitable for the housing of thesc animals while awaiting slaughter,
However, in pigs lairages controlled ventilation is neccessury as pige
require warmor condiftions.
Lighting, o

Bfficient ligshting using both natural and artifidial rieans is
dosirable to provide bettoer conditions for stock examination and

obsegrvation,

Foddor and Bedding Faoilities.

Thosoe facilities should be provided for the storage aninal fedder
and if possible }ooated cloge %o ths_lairage area.
Isolation Pong. - : o |

This should be provided fﬁr fhe.Isolafion of suapect animala for two
to three days for observation. Preferably, it should be equiped with =
small slaughter hall and isolated from the main slaughter hall, Pens could
bo of sige 3,5 x F.5m and the slaughter hall could also be of the sane siza,

Howover, if this is not possible, Isolation pens could be located witin
the main lairage ares tut should be separated from the other pends with a
high wall to reduce the risk of contaminastion,
SLAUGHTER HALL
Construction,

The slaughter halls should have os th§ nain ioadbearing elcments

conerete colurms designed to carry the load of the roof and that of the
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mechanical handling equipment within the slaughter hall, Horizontal

conorete elements run between the colurms to give o better flexibility
in the fixing of opernings in the walls which is a curtain wall which
can be filled as required.

Hoight

The height frou the floor to the beef carsass rails should be 4,0n
from the floor level and that of the bleeding rails about 5,0n from the
floor level,

Mglls,

Walls should bo constructed of sound materials and the finishing
should be of durablc sncoth imporvious surface to facilitate casier
cleaning and naintenanec of high hygicnic standards, Slaughter hall's
wall should be rendered to the fall height and should be ooved at the
Junction with the floor.

Floors.

Floor surfaces should be hard, impervious and noneslip and this is
achieved by the use of ridge sandstone slaps, bricks and grooved tiles
as the floor materials, A Sem granolithie screed tested with carborundun
laid over 10cm mass concrete on a i15en elean hardcore gives a finish,
Arainage.

Drainage within the slaughter hall oconsists of the wegovel of bedh
solid and liquid weastes. For the rcuoval of blood, it is nornally renoved
by draining intc specially fornod storage tank or it is effcected by draining

through blood drains in the bleeding trough to barrels placed under it, the
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blood being subsequently removed fron the slaughter hall, Slood basins
are nornally provided with long=nock deep scal traps properly wented to
a point above the roof.

The floor of the slaughter hall should be laid to fall towards the
bleaﬁmg ehannel which itself should from the slaughter hall floor to the
blaailng channel, The bleeding channel outlet should be earried through
the i;lll to discharge over the grating of a 30cm diameter deep trapped
gully ‘fittod with a strainer basket which should be cleaned frequently
to ensure that the whole system works satisfactorily,
Doorg and Opennings.

The width of foors and opennings should be standardised at 1.2m
though the main circulation doors of the slaughter hall should be of 5.0nm
standards, These doors should be the roller-~door types.

Linkages (covered) of 5.0n width shoudd connect the slaughter halls
to the by-products area which houses both the Hides and Skins roon as
well as the Gut roon, These linkages facilitates the smooth flow of
by=products fron the slaughter halls to the by-products processing units,
Jindows.

These shoudd be high level and should be located on the north-~south
facing walls, These reduces the effect of the sun's rays while at the
sane tine faeilitating efficient natural ventilation and lighting,

indews should be of galvanised metal frame construction, They should
be of the top-hung type and openable and this has the advantage that the
openable portion may be protected against insect entry especially flies,

by the use of copper ganze for protection purposes,
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Heof

Folded plates are used as roofing clenents, This nakes it possible
to cover the span of the slaughter halls without the use of internediate
columma resulting in the availability of unimpeded space within the
almqhtor hall, a factor which is very important to the smooth flow of
almg.hter operations,

Ventilation.

The orientation of the slaughter blocks alonz the North-South axis
and the locating of openning along the walla lying along this axias
facilitates efficient natural ventilationa.

Lighting,

Natural lighting can be provided by the efficient use of opennings
located on the walls lying on the north-south axis, /@ the walls are
curtain walls, flexibility in opennings until desired level of natural
lightning is obtained is easily possible,

Artificial lishtning of good guality is required at all places where,
or at tines when, adeguate natural lighting is nol available or sufficient,
The overall intensity of artificial illunination in worlxroons should not
be lese than 20 feet candles, At places where inspections arc nade, the
illunination shall not be less than 50 foot candles,

Lanpe such as the worn white de-luxe lanps are efficiently used in
slaughter halls and cooling rooms giving good colour rendering needed

for meat Inspection,




Mgter Supply. a

The slaughter hall rust bo provided with anple, potablce water and
it should be distributed throughout the plant under adecuate pressure and
in quantities auffioient. for operating needs, Thus gervice pipes fron the
nains should be designed so that it is possible to use all the draw of
pointa at the sone tine,

Both hot and cold water rust be provided, the hot water from a central
heating plant of sufficient capacity or from other suitable facilities,
Thus, multiple supply points both hot and cold should be situated in the

slaughter hall as close to the sight of operations as possible.

REFRIGERATED STORAGE.
Chilling Hall
The construction of the chilling hall should be the saue as the
slaughter hall as already described,
Height.
Beef rails should be 4.0n high from the {loor level of the chilling
hall,
¥alls
The walls should be the sane as for the slaughter hall,
Xloors,
The floor of the chilling roon should be the sane a3 that of the

slaughter hall,
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The surface should be constructed of (a) wvitrified bricks of good
quality, bonded with acid resistant waterproof nortar, aind laid on water=-
proof concrete base or (b) dense, acid resistant water proof concrete.

To prevent accidenis, excessively smooth flows should be avoided, Good
results are obtained by using brick or concrete floors with cuibedded
abrasive particles in the surface, Concrete floars should have a wood

loat (rough) finish, Concrete or nortar floors that incorporate an
approved latex or synthetic resin base have better than ordinary resistance
to neat fats and acids,

Drainage.

The floor should slope at 25rm in 3n to an open drainage channel at
least 15cm wide discharging inte the main drain running outside the tilding,
Doors and Cpennings.

The width of doors and opennings should be standardised as this gives
anple working spaee, ''idth of 2.0m is appropriate. Doors should be of the

metal sliding type wherever possible,

/ind owus

Windows should be as deseribed for the slaughter hall,

Roof.

Roof should be ns described for the slaughter hall,
Lighting.

This also should be as described for the slaughter hall,
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Drainage,

Drainage should meet the sane requirements as those laid down for
the slaughter hall,
Doors.

These should be 2,0m wide with metal sliding doors fiited fo the
inlets and ocutlet opennings, Secure locks should be fitted to these
doors,

In the case of the roof, lighting, ventilation and water supply,

requiremente should be the same as those laid down for the slaighter hall,

DETECTION ROOM.

This is an area set aside for the exanination of suspecied carcass
and st be of sufficient size to accomnodate an unezpectedly large number
of carcasses, It mst be located near the nain inspection area to facilitate
the easy renoval of the suspected carcasses fron the nain slaughter line,
This roon is also accessible to the condemmed neat room for the esasy
removal of carcasses confirmed unhealthy to the condemmed zone.
Walls, Floors, Ceilinga.
The requirements should be as those laid down for the chilling room
in the event that a separate room is built to accommodate this function,
Ch the other hand, an area within the slaughter hall could be used for this
function.
Yentilation and Lighting
These will also neet the same requirenents as those for the chilling
roons if a separate roon ic uged for this function,
If an area within the slaughter hall is used, then this problen does not

arise sinee it has already been solved in the slaughter hall.
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OFFAL ROOINS,

Size:
These rooms are used for the cleaning of offal and is connected

directly to the slaughter hall by covered linkages and offals are brought
to this roopn in steel containers by strainless steel truclks reserved for
that function alone,

General space hag been allocated for his funetion in view of the fact
that it handles lerge anount of offal, since within the tropics, the aninal
offal forms part of the edible products and is an inportant source of food,
Separate rooms have been provided for the handling of offals from cattle,
sheap, Goats and those from pigs respectively.

The Hide and Slcin Stora.

This should be large enough to accomnodate a daily naximum slaughter,
Cattle hides are best stored on a raised platform about 15cm high while the
sheep and goat skine nay be hung on rails or sinply spread out on the floor,
Sheep skins shouldd be well serated so that the animal heat is quickly ‘
diasipated,

Walls, Fldors and Drainage.

These should all meet the requirements laid down for the slaughter
hall,
Doors,

Doors should bLe of the metal sliding type with widths of 2,0n,
Lighting

Hatural lighting should be sufficient throughout thece rooms and working
conditicns within the gutroons are inproved by the placing of gut tables

alongside windows,
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Vhere natural lighting is not sufficient, artificial lighting in
the order of 50 f,c, should be supplied over the tables while about
20 f.c. are supplied throughout the roons.

Mator Supply,

These should e ginple supply of cold water to the gut room and
supply points should be ensily accessible to the gut table, Hydrant
points and stea Fets should be provided here in order to nzintain a
high standard of cleanliness within this zone.

For the inprovenent of the workers hygiene, o wash bLasin with hot and
cold water taps should be provided in the gut roon for the worlkerds

personal use,
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SITE ANALYSIS
SITB:

The Abattoir shall be sited in Yol.a, ;c:he actual gite lying along
the Yola - Jimeota road at » distance of sbout 3,00 knt from Yola, In the
Greater Yola master plan proparcd by mnaz-lock, Lthiz area iz designnted
ag part of the .Jgricultural sres of the netropelis. ‘'Thus, the location
of the site is idesl us its distance fron both towns of Yoln and Jinets,
nema that tho problen of odour or mny other inconveniencos associnted
with gbattoir na it affceet residenticl arcas deoes ncla't arige,
TOPOGRAPUY, ‘

Site is located on o almogt flat plece of land which zlopes very gently
to the nearby Chochi ntrean.

GLIMATIC FACTORS.

The town of Yola licg on the banks of the Benue river and the clinate
iz of the tropiecal type with twe distinect seasona. The hot dry season
which normally cormences from November to April and the Rainy season which
is from llay to October. |

High temperatures in the regionas of 9501*‘ are axperiénce dﬁring the
dry season especinlly in the nonths of March and April while in the months
of July and fuymast, during the rainy season, the temperatures are moderste,.

Average yearly rainfall ranges votween 85 - 100 oo,

Veretation, - T -
Vegetation ig of the Guinca Savannah type consisting of savannah

grass interspersed with scatterod trees and ahrubs,
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SERVICES.

(1)

Water Supply. ' {t'?}M; ‘--{- 'f': A _

The Yola metropolis is supplied with water from the Benue river,

The Newly built runicipal wabter works has the capacity of supplying

(i1)

{i11)

(iv)

water both for consunption and Industrial uses to the netropolis

within the forseable future.

Power Supply.

Power supply shall be fron the muinicipal supply syatem which is
supplied by the Nntional Hlectric Fower Mthority. However, if
required, o small power plant could be built slongmide the abattoir,
Waste Digposal. o _

The local -dministrative Health Departnent provides an effiecient
waste dispogal system and wastes from the gbatteir could be fed to the
munieipal drainage system.

foceggibility |

Site is easily accessible due to its proxinity to the Yola -
Jinets comnecting road and would be served with good hoard roads to
facilitato the sagsy evacuation of meat and meat producta, Facilities

could be ensily extended td the site with considerable costa,

AVATLABILITY OF RA¥ MATERIALS (ANIMALS)

The Yola area cerries over 150,000 heads of cattle though najority
of these herds arc subject to nigrations along the Benue valley in

gearch of better grasing lands during the dry season,
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AVAITABILITY O LAND.

Land in this area iz relatively cheap and abattoir aite ia located
in area where unlinmited space nbounds for expangimm purposes. Meanwhile,
these aress shall be used as gragzing grounds for aninols brought to

the abattoir.

POPULATION TO DE SERVEDR,

Thne Abattoir would serve the towms of Yela and Jimets and the
gurrounding villages within the radius of these towne. Population

wise, it would be about 70,000 people.

AVATLABILTTY OF LABCUR,

Labour is cheap and readily available. The zbsence of any Industry
within this ares results in high nmmemployment ratesa., Thus, cstablishment

of Industrics such as this one would go along way towards alleviating

thig problern,
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CHAFTER ©IGHT
THE DBSIGN BRILF
Genergl Composition and Hequircments.
The Abattoir would couport of the following:-
(1) A lairage area for the housing of cattlec, sheep, goats and pigs
before slaughtering.
(i) The nain ibattoir conplex conaisting of the slaughtering halls, cold
gtorage arecas and the By-product processing unit,
(iii) The Adninistrative and Enployoo's Facilities units,
(iv) Maintenmnce.
Lapacity.
The Abattoir is designed to handle 300 slaughterings daily., These
ineclude 100 head of eattle, 70 sheep, 50 goats and 60 pigs. This number

could be inereased by increasing the number of daily shifts,

P hedule of oomodation
Lairage space, sheep, gbat or pig -  0.56m°
Lairage space, cattle - 2.821:12
Daily slaughtering (70 sheep and 50 goats) - 67.2m2
Daily slaughtering (60 pigs) - 33.6m2

Daily slaughtering (100 heads of cattle) - 2!321:12

Width of cattle race - 0,80 = 0,900 .

Width of drover's passage - 0445 = 0,500,
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e S1 tor hall JAreas
Stunning pen - 15,00n°
Bleeding area - 25m2
Slaughter hall - 12000° (comnon with shhep/

goat hall)
Cold Stores (Chilling room) & 250m°
Dry-landing area - 25.0m2
Height

Bleeding Rail - 5.00n
Dressing Rails - 4402
ghoep/Goat Slaughter Hall Arcas
Costing Pen - 15400
Bloeding Aron - 20.0n°
Dry-landing Area - 25.0n° (Conmon with the cattlo)
Slaughter-hall - 450,0n°
Colg Stores (Chilling roons,) = 150!12
Pig Slaughter Hall Jreas
Stunning pen - 15, 00"
Bleeding nrea - 20..(3!:12
Slaughter hall - 600m°
Cold stores (Chilling rooms.) - 200, 0n®

~Produ it Jregs
Skin, Head, and Leg Room - 100, On®
Gut room (Cattle, Sheep, Goat) - 100.0;12

Gut roon (Pig) “ 56, On°

Condermed leat Hoon - 80. 0112



Jdninistration Section
Section No, of oor
Ugers. wea (n°)
Entrance lobby plus receptionist - 30,00
Director 1 30,00
Aggistant Director 1 20,00
Seerctary 1 15,00
Genoral Office 4 50,00
Accountant 1 20,00
Sales Manager 1 20,00
Confercnce roon/Cormon roon 45400
Norkers Facilities froa.
Scction Floor Aren (ng)
Entrance lobby 30,00
Clinie 50,00
Canteen 100,00
Kitchen 60,00
Store 20,00
Changing roon 65,00
Shower's roou 50,00
Toilet facilities A0, 00
Exit lobby (to worl nroa) 20,00
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Abattoir Labour Force

Personnel Humber.
Lairage ‘ren - 20
Slaughter Hallas - 30
Storage Aress (ecold) - 20
By~product Processing Units - 20
Mninistration - 30
Kitchen and Cantcon - 10
Veterinary Seetion - 5
Clinioe - 5
Cleancrs =, 5
TOr AL 145

|
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CHAPTER NINE

THE DESIGN, CO'CLUSIQS "N RECOMMEND/RIONS.
THE DESIGH
(1) Orientstion

The building ore oriented clong the lorth-South oaxis with opennings

located along the walls lying along thig axis, thus aveiding the offocts
of direet sun rays.
(i1) Ventilation
Buildings are adequately ventilated by the wrevailing winds. 4lso
the separation of the building blocks by the use of the court-yord
aysten is sn attenpt to adopt the buildings to tropical conditions %o
facilitate nore effiecicnt ventilation and the renoval of offensive
odour fron the slaughter hall, -
(111) Circulation.
The cireulation conforns to the basic requirerent of the abattoir -
that of the provision of dressed, healthy fresh or chilled carcass,

Live aninmals enter on one side of the abattoir and leaves as dressed

carcass on the other side,

The animals are brough to the abattoir either by vehicles or being
driven on hoof and are received on the off-loading doecle attached to the
lairage nrea, DLairage spaces cre separated to acecommodate the different
species, Fronm this area, anincls are driven into the slaughter halls to be
slaughtered and prepared as dresscd carcass which is stored in the chilling

roons before being dispatched to the neat narket,
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Mtenpt has also been made to ensure that the workers do not cross
the production lines by the provision of roofed underground passage to
link the workers facilitics area to the work aress and also the creation

of efficient circulation between the slaughter halls and the by-products

unit by the use of roofed linkways. This results in an efficient and
problen free circulation within the whole conplex,
iv) Facilities,

To ensure naximu. enyloyece's output, facilities for their welfare
have been provided. This erectes nore hunan conditions within the conplex,
These facilities inelude the clinic, canteen, changing roons, toilets and
showoring facilities vhiech are all conveniently located close to the
work areas,

v) Zonig
ittenpt has been nade to achieve threc clear distinet zones namely:-
1) The unclean zone conprising the lairage area.
ii) The semi-clean zone conprising the slaughter halls and the by-product
procesging units and

iii) the clean mone which conprises of the cold storage arezs and the

fresh meat dispatch area,

Thus, as a result of this, it has been possible to divide the slaughtering
operations into "clean" and "dirty" operations within the context of the
designated zones., Mninals cnter through the unclean zone that is the i.airage
and eperge as clean and drossed carcass through the chilling roon located in
the clean zone at the other end, All unclean parts of the slaughter stocle

are directed to the by-products urocesaing unit located at the sides,
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CONCLUSICNS,

The following conclugions have been arrived at after a study on
present slaughtering conditions especinlly in the Northern States,

(i) Unecontrolled O1wghter,

The l:.ck of enforcing of the law restricting the slaughter of
animals to abattoirs has encouraged this practice., Thus aninals are
slaughtered indescriminately any where both in our urban nnd rural areas,
resulting in the passing to the publie of highly contaninated meant with
low keeping qualities - a source of serious health danger to the publie,

The absence of any official veterinary Ingpector neans that
aninalg not fir for hunan consunption are slaughtered by unscruplous
butchers and the carcass passed to the publie,

(ii) of Modern Facilit

Vhere nodern abattoirs have been provided, the problen of misuse of
instrunents abounds. This arises either out of ignorance and illitracy
or the refusal to adopt to any nodern innovations by our butchers. A
look at our nodern abattoirs reveals glaring instances of misuse which
can be observed:-

(1) The attempts to rivert back to slaughtering and bleeding on the
floor instead of using the bleeding and dressing rails provided.

This means that carcasses for human congumption are contaminated

by blood and excreta.

(ii) The failure to observe the simple rules of hyziene required as

exanplified in the failure to separate the unclemm portiong of
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the aninals fronm the clean portion resulting in the mixing of the

intestinal contents with the carcasses, thereby contaminating the
caronss.
(ii1) The failure to use the flaying beds nornally provided and ingtead
carrving the flaying operations on the floor under glab conditions,
Finilar misuse of facilities are rampant in all our modern
Abattoiras,
RECOMMEND .1 ICNS,
PUBLIC ENLICITIFNT
The enlighting of the public on the dangers of uncontrolled slaughter,

the health risks involved, Butchers, as an inportant group in the slaughter
Industry, should be educated on the benefits of organised and controlled
alaughtor as is obtained in the abattoirs, instead of regarding them as a
threat to their independence.

Within the abattoirs, butchers should be educated on the use and
handling of the nachines insgtalled in the new slaughter halls,

PROVISION OF ADRQU/TE ABATTOIR

The building of nn abattoir in at least every local government area

or the provision of abattoirs to serve groups of villages in the rural
areas. This could greatly centralize sloughtering hence the provision
of meat of good keeping quality to the public,

The Introduction of any new innovation is always regarded with
suspicion in any society. Thus, in the development of new abattoirs, care

should be taken to see that the local religions and customs are not in any
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way breached, Inprovements do not neccessarily have to be rapid, but
could be gradually introduced in stages into the obuolete system. This
nethod even nllows tine for the use of faet ond pursusntion and the
creation of a convietion in the ninds of the people that these changes

are beneficial to then,



