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CHAPTER ONE
1:0  GENERAL INTRODUCTION
1:1  INTRODUCTION

Vegetarions claim tuct food oi enim=) origin, such
as meat, fish, eggs and milk, is not essenticl for adequate
nourishment., This clain is valid in that vegetarian diets
cen be satisfactory if ihey itre carefully selected to provide
all necessary nutritioncl elements, But the danger in a
purely vegetarian diets 1z that either through ignerance
or poverty the necessary cnino acids will not be supplied
in sufficient amounts to mecet the dietaery needs. MNMeat due
to its compactness, and ¢ source of easily digestible proteir
from animals, is of ulnost importance in the human diet.

In protein-deficient areas of the world, meat is not
a simple food, such as cassava or banana, or other cereals,
but is a life and heclth giving component of the physical
and mental heclth of a anticn, The crippling effects of
clinical and subcliniczl pretein deficiences are well known:
high infent mortality incbility to learn in the cusé cf
School children, low worliing efficiency, “iminished
resistence to disease, apovhy, lethergy, are foctors to be

taken into consideration wien discussing the role of meat

1
and mcat products,

But meat as 2 highly cfficient source of multifarious
proteins of the animal LGy, ic however, & perishable
commodity snd its poor.l: au’ling doily exerts great public

heglth hazards and econoxic toll,

1 Mann, (1984).



This problem is more acuce in the third world countrics,
where the factor of low tecimical knowhow ond very -Jow
per capita: income, plus a Uropical envircnment ond a
population with low sanitary standerds, &ll combine to
méke the provision of clecon tnd heulthy meat to the general
public a difficult taslk, | | _ I_ |
Thus, it is against Talz background, that the ?ederal
Government planned to jive the issue of provision of
improved food supply to its populace & priority, among the
steps taken is the construction of modern cnd hygienically
acceoptable abattoirs Shreougliout the country. The Federcl
Governuent also dirceted the various stote governments to
build stordard slaughter slobs and slaughter housz in

their villages and townshiIps respectively,

The then Northern i ericii towns 1ike Kaduna, Kého
Bauchi, Nguru, Haidugri; Zolioto und Makwa, were provided
with stendard modern hygicnically acceptable abattoirs, .
with the minimum of dally tlhroughout stunding ot about one
hundred (100} livestocl: uni‘c, Keno Stste Governtent in
response to the Federcl Joveinment appeal by 1976 had about
thirty eigit (38) slaughter slabs ond rlaughter-houses
throughout the state,

1:2  TIHE PROSLEL

The 1970-73 Sahenicn drought greatiy influenced the
guantity and quelity qf livestock produced and sloughtered,
hence the supply of wmest Zrom within the countlry did not

meet the internal deunind, therefore the margin had to be



bridged with imported ciiilled ond frozen meat especially
from the fmericas, Thils lrond continued even afler the
draught, which contimeed o drein our foreign exchonge
earnings. | o

In view of the aboﬁe thc then governor of Kano Ztate
lute Alhoaji /uwdu Bako, decided to build an ultra wodern
export oricnted cbatwir Lo cunply the Southern ports of the
Country with Iresn wett liotend of the traditional way
of trensporting the livesiocl: alive to thicse arcas,
This brought the number o rwatteirs to twe in Kuno=
metropolis. wsbut as Tuce nev apattoir is sclely designed for
externsl market, tihe old ahatteir is mllowed to operate
alongside the new one to coter for the interncl warket,

that is the whole of Koue metroplis,

But the old abattoir iz under pressure from the
encrouching town developucat, because of its location in
a residential zone, 25 ¢ recult expansion land is locking,
As 1t operntes over its decigned capacity, some activiiies®
even tike plice outside thic slzughter hzll, oHublic
convenieuces are almost obowiit, workers have no proper

nor

provisionﬁfor whole scle= wecut warkets, These, ond other
rezsons ruise some doubis o the cuality of Llhe ment
produced there, L

In view of this 2 nejotliction is ;oing on between
the Kono Stote Govermmalt, hin Federal livestocke-Department

.

‘
(FLD) cnd the Butchers!'! Copperative- Socletly on itransfcring

both the livestock nmorlict ond the old dbattolr to a more



adequate and more convenicnt site,

1:3 iL. PRCPOSAL

The thesis, thercfore, is aimed at planning this new
environment so as to prevent further- spread of zoonotic
and meat borne disecses in btoth humens and animals, whilst
keeping it free frem Pathogens of animal origing nnd to
achieve increased and iupiroved meat production ~nd handling
hygienically.

With this in minc the folleowing objectives are
formulated to achieve thie cbove goal:

- Bringing together the marketing of livestock,

the livestocl: feeds, the abattoir and a whole-
sale meat nerlzet under one umbrella, to ensure

efficient 1d coordinated mect businecs;

1. to broaden +the economic activity of the trade
through the reduction in losses in meat by=-
products;

111, employing the use of simple facilities with
a hybridized technology for hygienic slaughtering
and handling of meat;
ive. to humanize the environment with more emphasis
laid on the worker rather than on the
machinery, thic ensures more job satisfaction
and improved efficiencye.

Reference;

{ Mann, I. (1984), Guidelines on Small Slaughterhouses and
Veat Hygiene for Jdeveloping “Yountries. WHO
Publication, Geneva. pp. 46 = 48




CHALDTZR T

2:0 MisTHODS O SLAUGHTER

2:1 SLAUGHTERIG TPRACITCIS IN HIGERIA

Nigeria probably possesses and utilizes one of the
most interesting ranges oi abatoir facilities to be found
anywhere in the world. It ranges from the compuratively
sophisticated ones ©o the uterly primitive ones and includes
the examples of degenerntion from higher grades toc lower
':ones. In studying the vorious types of slaughtering | '_
facilities it is obvicus that the evolution ond develoPmeht
ofabattoir system in lligeric is completely interwoven with

traditional methods ol trading and commerce end dictated

| ~to no small extent by cultural and religious beliefs and

practices., It is ecually apperent that some of these
requirements in the couse of time have kecome distoried and
entrenched by vested intcrests., Before disgussing further
the various grades of slaughter facilities, their wesknesses
and proboble cuuses, iU ic necessary to mention first, the

trends in the meat bucincse teday,

Tue butchers arce divided inte about three to four
categories; there are tuose who have got nothing to do with
the abattoir or meat :nd its products, but attach. themselves
~to the livestock marketrﬁhey zre referred to o the livestocke
dealers, This groups wmove ..bout from this village market
“to another Dbuying the cnlwmcls, then summeons them to the city
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livestock merket, wherc they cell thew for slaughter or
keep themwm there beforc trincporting them to the Southern
parts of the country, Tlic cceond group buys thz stock
from village markets or Zron the city livestock mzrket, but
relatively smaller in nuubcr uheﬁ compared to the first
group, the live:tock bou_ut arc meant only for slaughter
in the zbattoir. This soue group slaughters ~nd preperes
the animals for szle on & wnolesale basis, The third
group is that which buys tiic prepared meat from the whole=-
sale meat market for rescle to the public at retlcil prices.
The fourth group may include those people buying and selling
stomaches, viscera, head &nd legs, hide and skin ond are
called the slouzhtermen.

The systueua is perpetucted by lack of capitcl nnd is
characterized by a2 couplicoted credit system thot exist
to keep the smuoll butchers in operstion. Large seale butchers
end vaérious middle uen il troders provide the credit
feceilities, thus foruing Uti.c link between the cottle traders
(sey th Fulenis) and ti.c ouichers. The smelle- butcher may
2lso undertake his own clru_liter and for this purpose
employs three to four zloughtiermen who corry out all
operations from flayin; to Lutchering with the exception
of the ccutal killingz, which is reserv:d for the lalams,

who ensure thot killing ic done according to Islanmic law,
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Attempts to overcone these serious defects were
mede by designing the slzughter slab in such a way that
the concrete hard cover on wvhich all operations take
place now got some plat forv.s on which the operations are
done instead of the floor; :nd the concrete floor is
sloped into un open drain intended to carry away the waste
from the sleaughter operations, It has also got a protective=-
perapet wall and a lockcble door., However, the problem
of drainage Dblockages are enminent as its slaughter
capacity is exceeded,

Continucus efforts at improving the slaughter slab
led to the evolution of an advanced typed of slaughter
slab known as the sloughter-house, The basic concept
behind +this design is the separation of the killing
operations from the rest of the of the enclosure of
the slab in side a building. This is further provided
with hoisting und overleod treck -treénsporting facilities,
which convey thne corecss into the main hall where flaying,
eviseration end diswen.ering toke place,

In practically every crse of slaughterhouse, the
designers' intentions «re defeated, because the numbers
of the livestock handled “re considerably in excess of
the design cepacity, with the result that slaughter
operations revert to open slab system, but now in a
building ccmpletely inappropriate to the operations

being carried out, %ee figures1 and 2,
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The last stage in the evoluticon of slaughter
facilities in the countiry is the modern in-line dressing
system. In this system The animal is hoisted to an
over-head track, after being stunncd or casted ond struck,
then flaying and the removal of head, and legs tcke
place. The carcass is then trensfered from this bleeding
rail to & lower rail vherc it is dehided, opened up |
the stomach, intestiges :nd offals removed, inspected
and conveyed away for cleaning and storage in chilled
room or frozen room.. Eonoles of these are to be found
in Kaduna, Kano, Bauchi cnd lokwa to mention a few, but
in all these~ cases the inlention of the designers is
being misused. The most comman faults to be found are:=-
(2) Carrying out the slaughtering and bleeding

operations on the floor instedd of mcking use of the
bleeding rails Dy this practice animals' flesh

is not only contoninicted by the blood and excreta
of the precceceding one slaughtered, but also

actual bleeding is incomplete,

(b) Several uninmsls ere slaughtered at once without
refercvnce o Ttie speed at which the next operation
tekes place, In this way many animcls are left
lying ebout in £ilth unattended;

(c) pisuse of the over hecd frack, which is designedwith
the aniumcl suspended clear off the ground while
the back floygns cnd evisceration operations

are to be carricd cut,
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In Kaduna the cniii 1 is only partially raised,
while in other cbottoirs the carcasses are
attended whilz lying on the floor once again
under slab concitions,

(d) Tethering live anincls in the same place as that
intended for slaughter:

(e) Inhuman treatuent of live animcls while awaiting
slaughter in the holding pens,

Most of the examples of misuse of modern eguipment
resulted from the subconcious attempts to revert to slab
conditions and were brought about by the same conditions,
that is the need to idcentify all parts of the carcass as
the property of the individual butcher and the insistence
of the butchers on carryin; out their own flsying and
dressing with their owm cteff,

Marketing of becf <z well as its products has been
left in the hands of Thc bulchers, Apart from gathering
statistics nd providing votinary public health inspection
at the abattoirs and tlhic claughter slabs and houses,
government has not interfered very much with the system.
Solutions to the problcems of meat trade wust nccessarily
be sought out as it never satisfy the expectations of
Iboth the producers cnd tiic consumers,

2:2 MUSLINMS METHODS CF SLAUGHTER

According to the Islomic law, all enimuls that are
allowed «s food mist be sloughtered in such a manner that
blood flows out compfctcl;'. The approved method is to
cut off the windpipe, thic oesophagus and the two external

Jagular veins,
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The idea underlying this norticular menner of slaughter.
is causing the blood to flow so that the poisons
contained in it should not form psrt of the food. The
same appears to be the rcccon for the prohibition of
blood for food,.

It should be noted thit, when an animcl is slaughtered
it is necessary that the nome of God should be invoked,
The following words are being pronounced when sloughtering

an animal: "Rismillahi 4Allzhu Akbar¥= In the name of

Allah, Allah is the Greatest of all, should a man forget
to say these words when slaughtering an animal, the flesh
of the animal is allowed, but if he omits the words
intentionally, there is a difference in opinion aéibujho
validity of that flesh.

Aninals can be slauchtered in two ways. The first
is "dhabh" that 1s when the gullet and the Jagular veins
are severed tugether tiurough= applying the pressure of
the knife once only. Thc other method is "nahr" which 1s
more usual with a camel: 'nd consists of spearing it in
the hollow of the throat ncir the back bone, In the
Hause language "dhabh" is clways translated as "Y:nka"
while !nahr'! is clwcys trinslated- as "suka',

Cattle are to bec liilleu, either for the purpose of
sacrifice or for the purpose of eating the flesh for foeod,
in ihe ordinary way by the type of slaughter known es
*Wdhabh", But if t‘ney"hre killed by the type of slaughter

known &s "nahr"they are ncvertheless eaten,
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Cemels, an the other hand, are to be killed by the type
of slaughter known as "nahr®"if killed by the type of
slaughter known as "dhabh" they ere not to be eaten,
However, there are conllicting views amongst the muslim
Jurists, about the lawfulnesc of eating their flesh,
if killed by the type oI slaughter known as "dhabh",

Sheep and goats are to be killed by the type of
slaughter known as "dhcbh", If killed by the type of
slaughter known as 'nohr! {their flesh must not be eaten.
Again there is divergence of views among muslim Jjurists
about the lawfulness oI @ ting their flesh, if killed by
the type of slaughter lknown as "nahr",

Once again the method of slaughtering animals‘for
sacrifice and c“her purpose is to cut through the gullet
and the Jagular veins, anything short of this is not
sufficient, If a person vwho undertckes to slaughter a
victim withdraws his hind after cutting only a part of
those things mentioned ond then applies the knife once
again, and finishes oil the slaughter, the flesh of the
animal thus slaughtercd chall not be eaten, If on the
other hand, he continucc to apply pressure until he cuts
off the head couwpletely wuct he did is detestable but the
flesh of the 2nimal thci claughtered may be eaten,

If the person slaughtering an animals begins from the

pape, the flesh of the tniucl thus slaughtered shall

not be eaten, K .



. 15.

The precise instructicns in the traditions of the

prophet shows that conimls should be slaughtered with

utmost despatch, carcasscs should be- completely bled

to ensure good quality meat, also only healthy cnimals

should be slaughtered, :nd 2ll injured animels cannot be

slaughtered and their mect ecaten by muslims, if the injuries

they sustained are such thot they can not survive,

None of these conditions differ from the teaching of the

modern meat hygicne.

23231
i.

il.

2 5 1 i

OBSERV.TIOLS

The food of tiic followers of the Book (Jews

and Christicns) is expressely allowed in the
Uuran; '‘nd ti.c food of those who have been

given the Dool 1. lawful for you, #nd your food
is lawful for tiem' (5:5). A ﬁuslim may therefore
invite them to lis own table and he may eat at
their table,

2nimals must be fully &live; thus aninuls in
extremis from dicecase or accident cun not be

used; nor can stuaning be practiced, which

would resull in decth before the actual slaughter,
if improfer volicge is used,

Cuick sleauyghter; the method used is to cast the
cnimal so that it lies on its side, with its

head towards the ncrth while it foces the east
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(towerds the Cibla) =nd wiih its neck stretched out
uppermost,the threct ic cut by & single stroke by
a sharp instrument v:icli severes transverschy the
trachez, oesophajus : nd the lerge blood vessels,

iv. Complete bleedin; ol tlic caregass, this is very
desirable, purticulirly in the climatic condition
prevziling in mos<tT nuclim countries, to cnsure good
quality of meat, Iy severing the lorge blood vessels
in the neck while the heart continues to beat cnd
the animel continucs to breath, the fullest bleeing
is assured,

Ve Islam rezards the nig cs unclean, Therefore the
consurption of pork is prohibited, as well as the
meat frow other animcls which came in contact with
live or dead pigs, tuelr orguns, blood or manure,

It is not accepiillc therefore to slaughter pigs
under the sauwe rool oo cettle, sheep, go.ts or camels,

23232 EQUIPK.NT IFO.. i:UCT Ti. SLAUGHTLR

Difficulties oftci: oiize when methods of slaughter,
humene by western stondird., are introduced into muslim
communities, bBocasuse ol the different schools of thought
eénd different interprctaticns of the precice methods of
scceptable slaughter, ¢ cingle solution for universsl
epplication is not poscibles. The muslim is often gravely-
suspicious of new slougliterhouses fitted with unorthodox
equipment, and = posgtionc hive actuclly been rceached

when new abatoirs hive Decn boycotted by the muslim

community,
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When new slaughter houses are to be built in a muslim
community, they must be designed to fulfil all the
religious requirements., The two main problems posed by
Islamic teaching are a quick and effective method of casting
prior to slaughter and an acceptable method of dispatch.

In large American abattoirs where slaughter for both
Muslims and Jews were incorporated, a kind of casting pen
is used whereby the animal entering the pen can be shackled
through the lower opening of the gate, which is then lifted
completely, The shackle is attached to the hook of the
_ bleeding hoist and the animal is pulled out and up the
hoist, so that it lies on its shoulders on the floor with
its hind quarters suspended from the hoist. The head is
secured to prevent movement while a muslim severes the
neck, See figure 3.

The principal objective of the casting pen and the
hoist is to bring the animal humanely on to the killing
floor while shackling it. The rapid hoisting of the
animals hindquarters while the head is on the ground causes
a temporary influx of blood to the brain, leading to partial
unconciousness and blurred vision, so that the senses are
numbed without the cause of machanical stunning.

A casting pen can therefore replace the stunning pen.
The time taken in stunning is quite shorter than that
for casting; therefore two or more such pens may be

.necessary to handle a’Jlarge number of animals,
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This casting pen allows the animal to enter the slaughter
hall without seeing other animals being slaughtered aknd
prevent bruising and slipping, its use makes the
slaughtering operation safe and easy,

2:3  MODERN METHCDS OF SLAUGHTER

Slaughter, in modern context, implies putting on
animal to death and subsequently preparing the carcass
and organs for human food, Meat, in a broad sense, refers
to all parts of the carcass that are fit for human food;
in its restricted sense, it includes the skeletal muscles
and the accompanying body tissues (i.e, connective tissue,
fat, tendon, bone, and blood-vessels).

Emergency slaughter is used for sick or injured animals,
It is designed to save the meat for human food, wherever
possible, Emergency slaughter should always be carried
out in a special sanitary slaughter pen, and in such cases,
the meat should be subjected to bacteriological examination-
before final judgement is passed.

As a general rule, food control regulations prohibit
the sale for human consumption of the carcass of an animal
that has died from natural causes; in the case of &an
animal killed by accident, however, the carcass may be
prepared in the ordinary way.

Experience has shown that blood is peculiarly open
to contamination; hence, bacteria are more liable to

penetrate and multiphly rapidly in a tissue full of blood,
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Expert slaughter therefore aims at effecting as complete
bleding of the animal as possible, the obvious- advantage
being that this improves the keeping quality of the meat,
The chief methods of slaughter in use are all directed

to this end to secure maximum bleeding of the animal,
23321 METHODS OF SLAUGHTER

The three chief methods are:=-

(a) Slaughtering without previous stunning,

(b) Puncturing the back of the nexk prior to bleeding
(Pitching);

(c) Stunning prior to bleeding.

(a) SLAUGHTERING WITHOUT PREVIOUS STUNNING:=-

This may be carried out by a stab in the chest or
throat, or by cutting the animals throat. Large blood=-
vessels in the anterior thorax may be severed by a stab
and the animal bleeds to death relatively quickly, but
bleeding from the throat is the most generally used method.
After fettering the animal, the throat is cut so as to
severe the carotid arteries and the throat veins.

In so doing, the oesophagus is frequently damaged or even

severed,

(b) PUNCTURING THE BACK OF THE NECK PRIOR TO BLEEDING

PITCHING: -
To pucture the neck, a knife is inserted between

the first cerMical vertebra and the occipital bone,
The medulla oblongata %F dapaged and the animal at once
callapses and remains motionless even during the subsequent

bleedinge.
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Breathing and heart action are greatly reduced, because
the centre of these functions lies in the part of the
central nervous system which is injured. There is no
doubt that a well performed neck puncture makes an animal
insensible below the slab, but it does not appear to
produce immediate unconsciousness,

(¢) STUNNING PRIOR TO BLEEDING:=

Immediately prior to bleeding, the animal is rendered
unconscious by one or other of these means:-
i. A striking instrument,
ii., A pistol (with bolt or bullet),
iii. Electricity
iv. gas.
i. A STRIKING INSTRUMENT:

A club or maul may be used as a striking instrument
for stunning. The blow must be dealt with precision and
force so that the roof of the skull is smashed at the
outset, thus causing the animal to loose consciousness-
immediately. In cattle the aiming point is the intersection
of the lines drawn from the base of the horn on one side
to the inner corner of the eye on the opposite side.

At this point the brains is directly the thinnest portion
of the cranium, and the blow has the greatest effect,

In sheep and goats the brain is more readily reached
from the back of the neck. Pigs have a well developed
frontal cavity, which gekes. it difficult to affect the
brain by a frontal blow, and in these animals the blow

should be aimed one fingers-breadth above a line drawn



between the animel's eyes,

This method of stunning should not be used unless
the head of the animal has been secured, as otherwise
the risk of the blow missing the right spot, with consequent
unnecessary suffering to the animal, is high. Use of the
pole-axe also requires precision and force; it should be
aimed at the same sports as the maul. The pole-axe is an
iron pick, generally fixed to a wooden handle. If properly
applied, the axe is driven in to the cerebrum and the
animal loses consciousness; it is not frequent, however,
for the blow to miss the right spot,
i1, A FISTOL (WITH BOLT OR BULLET):=-

In many Countries striking instruments have been
replaced by pistols discharging a free bullet, of which
are a number of different kinds, Usually these are fired
by 2 gentle blow with a hammer which projects the bullet
into the brain. Such pistols should be handled with
great care as accidents are not uncommon, some due to
misdirected shots and some to the bullet's having passed
through the animal's head and ricocheted into the
slaughter-hall,

To eliminate such risks, pistols have been designed
where the bullet is replaced by a bolt which, after firing,
i8 returned to its original position either by the
exhaust-gas or by a spring. Firing is done by pressing
the tigger with the same hand that holds and directs the
instrunent. 1In consequéhce,.the pistol is easy to handle

and very suiteble for stunning shy animals, particularly
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horses. One disadvantage is that the bolt may get stuck
in the fired position and become damaged before it can
be freed from the animal,

iii., ELECTICITY:-

In the past years the above stunning methods have
been increasingly supplanted by electrical stunning.
This is a method based on observations made in 1902 by
a French physiologist, Leduc, who showed that it was posaible
to bring about complete narcosis in animals by leading
a weak direct current through their bodies. Leduc's method
was not directly applicable to &laughter, where the purpose
is to stun momentarily, for this reason. Muller, a German,
used an overdose of alternating current together with
direct current at a tension of }5-60 volts. The type of
instrurent im use looks like a pair . of tongs. The electrodes
are fostened to the Jaws of the tongs and the heads for
the current pass through the handles., The electrodes are
furnished with a sponge dipped in salt solution to enable
the current to pass more easily through hair and hide,
They cre placed on the temples of the animal for the
current to pass through the brain, As a rule, alternating
current at 76-90 volts is used for calves five seconds
suffice and for pigs 10-20 seconds, The longer time
required for pigs is necessary on account of the greater
resistance offered by the skull of the pig, and because

preparations for pig slaughter take longer time,
N -
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The moment the current passes through, the animal
is seized with mMscle spasms, These top 10-20 seconds
and the head drops towards the floor, at the same time
the legs execute reflex walking movements, If the animal
is left undisturbed it regains consciousness in three to
five minutes when it behaves as though nothing had happened,
Electrical stunning thus produces mere lack of consciousness
for a short period, whereas stunning by machanical methods
causes fatal injury to the animal, It is there-fore
important for bleeding to be carried out as soon as
possible after electrical stunning. If the animal should
regain consciousness during bledding, this indicates that
the method has not been properly applied, not that it is
imperfecte.

Stunning by electric shock is a method that has now
been in use for a number of years, but a new type of
apparatus has recently been perfected in the Netherlands.
This agcoin originated in human medicine, where electric
shock is utlized in the treatment of certain psychoses.

For slaughtering purposes, @ special apparatus has been
devised, known as the "Elter-apparatus", This consists

of stunning tongs similar to those used in ordinary
electrical stunning, together with a device for adjustment
of current to the watt-seconds desired, all built in to

a special portable case and reccyfor connexion to the
regular power supply. ¢The power per second required for

successful stunning is estimated as follows:



1« Small animals - 198 watts
2 Cattle and horses - 285 watts,
3. Bulls - }20 watts.
When the current is applied, the animal immediately
looses consciousness and falls down with legs contracted
and head bent forward. Nystagmus and cessation of
breathing and of reflex action are observed, after which
the legs, are finally stretched out to full, When the
throat is cut, bleeding is effected very rapidly, helped
by the return of the breathing. All- reports confirm
that more complete bleeding is achieved by this
method than after stunning by any other means, If left
untouchied, the animal will invariably regain consciousness
and be guaite normal again in some 10-15 minutes; no
histopathological changes of the brain have been found.
Stunning by electric shock has a number of further
advantagzes over other methods. First, the resultant state
of unconsciousness is very deep; secondly, the strength
and duration of the current may be adjusted exactly to
suit the kind of animal; and, thirdly, complete unconsciousness
is= invariably produced. The captive-bolt pistol, for
instance, does not always succedd in giving third result;
it may fail by reason of a very large or abnormally shaped
head in the animal, Thus from the stand-point of
protecting the animal, the electrical method is infinitely
to be preferred, rnd so far it has worked without a hitch
where it is in use. B; eliﬁinating the pistol shot or
blow on the head, it has greatly contributed to more



26

humane practices in slaughtering and it is to be hoped
that the method will be studied closely to ascertain its
validity in Islamic law so that it could be used in the
Islamic world,
ive GaS:

This is an anaesthetic preslaughter stunning method
successfully used with carbon-dioxide on pigs only. In
an apparatus called "oval tunnel" pigs are admitted singly
through a hand operated gate to a conveyor belt which is
divided into ten (10) Compartments, The conveyor
transports each pig through the oval tunnel which contains
amixture of 62-70% carbon-dioxide in atmospheric air, and
on exposure to the gas the pigs become anaesthetized,
The pigs, as removed from the chamber and the conveyor
belt, are then skackled mechanically by the leg on to the-
bleeding rail where they are stuck and bled,



CHAPTER THREE

3.0 GENERAL PRINCIPLES ON:
'Sitéag And Organisation Of An Abattoir?

It was quite usual for an abattoir to be erected

near a cattle market so that animals were not diven long
distance, through thestrees before reaching the slaughter
house., This requirement recognizes the fact that animals
should rest enough at the slaughter house before slaughter,
It also offered the butchers the opportunity to purchase
their stock and within a short time get their prepared
carcasses ready for sale, as the question of retaining the
animals at lairage for the period of 2l hours did not hold.
This also reduced the usually large area being kept aside
for lairages. Going side by side with the siting of an
abattoir close to a cattle market is the question of
whether grazing land should be provided contiguous to an
abattoir, for accommodation and feeding of cattle and
sheep, is a matter of epinion, though it is contended that
animals settle better on grazing land than in an-enclosed

lairage.

Another area which is worth noting is the question
of including a meat market within the premises of an
abattoir. Where a large proportion of the meat to be
produced at any proposed new slaughter house would be
owned by wholesalers there would be need for a meat

market where the carcgsses,could be displayed for

selection and purchase by retailers.
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by retailers. In such cases the site selected should

enable the market to be established adjacent to the

slaughter house and the accommedation should previde
facilities for meat to be run on rails direct from the

meat loading bank of the slaughter~house into the meat

market, thus avoiding the loading and unloading eperations  :
that would otherwise be involved in the carriage of the

meat from the slaughter house to the market,

3.1 SITE. CONRITION

Abattoirs may be sited in urban, rural or nominated

| industrial sites and each has both advantages and disavantages.
But as the advantages of a rural site generally out weigh
those of the other sites it is recommended that a rural
location be chosen where possible. The tendency to build
only ene abattoir for as large as possible a group of towns
or villages should be strongly encouraged, as this reduces
operating costs, Public abattoirs should consist of one
storey buildings, a though in certain circumstances multi=-
storey constructions are to be recommended, especially

if available space is limited and the price of the land is
high, it should also be pointed out here that this type of
building has its drawbacks. For example, frequent and cestly
maintenance is necessary to prevent the deterioration of
ceilings through contact with waste products, bloed, urine,
acids, etc,
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Abattoir's should be readily accessible beth to

users and to iiveatock, by road, and by rail, The distance

from werkroom to butcher's establishments should be as

shert as possible, Any slaughter house situated near

a river should be accessible by water as well as rood and

rail,

Special attention should be paid to the facilities for
waste-water disposal, From this point of view, the ideal
site would be on a hill, near a water course or lake, in to
which it would be possible after a simple purification
precedure, to discharge wastes, such as the contents of the

animals digestive tract, blood, etc.

Supplies of drinking water, which are indispensable,
do not as a rule constitue a problem of any magnitude.
It must always be borne in mind that abundant water is
easential if the abatteir is to be kept impeccably clean.
Water for washing should be recovered from the water used

in the refrigeration process if water is used.

Public health acts and regulations are often applicable
to the erection of a slaughter house, Where legislative
measures do not exist, there are certain considerations
which should always be observed.

These are:-
i. Slaughter houses should be sited away from dwellings
and in planning their erection the future growth of

the town should be t&ion into consideratien.
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ii. The road leading to the slaughterhouse should not
pass through residential areas,

1ii. Proximity of dwellings should be very carefully
considered, to ebviate nuisance to the human population
and to prevent centamination entering the slaughterhouse
from the neighbourhood,

iv. Consideration should be given to the direction of the
prevailing wind, Abattoirs should be constructed
neither to the leeward nor windward sides of the town.

Y. The land could be landscaped and planted with trees,
to provide wind breaks, shade and shelter, if not to
make the building more attactive,

vi, Special attention should be given to an adequate water
supply and arrangements for drainage,

vil, Easy access for livestock by road, rail or waterway and
proximity to supplies of power and light should receive
attentiond

viii. In errecting an abattoir in the vicinity of a market,
or even in a market area, consideration should be given
to the problem of congestion, containation and=-
confusion which would probably arise from such siting,

ix. Rather than bulld an abattoir large enough to deal
with the periodic kill peaks, it is considered advisable
for the authority to make it only large enough to deal
with average daily kills and to permit extended hours
of slaughter during peak periods,
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3.30 ORGANISATION

X modern abattoir is a factery in which cattle and
other livestock are slaughtered for conversion into meat.
It must cease to be a mere aggolmeration of primitive
buildings and sheds, unhygienic both for the men who werk
in them and for the housing of animals and the preparation of
carcasses,

The design of an abattoir is primarily a functional
problem of which the solution, so simple at first sight,
is in-fact extremely complex. The design varies from country
to country, with different usage and custom, and even from
town to town, but as a guiding principle it should be borne
in mind that every abattoir should render the greatest

possible service at the lowest possible cost,

In general, an abattoir must be functional, compact
in space, and designed for economical throughput in=
relation to the capital and operating costs. There must be~-
satisfactory working conditions, safe equipment and-
provision for the highest sanitary standards. Internal
communications should be such that there is efficient and
sanitary flow of the work. There must be facilities for-
meat inspection and easy removal of diseased carcasses
or orgains., The whole structure must fit in with the~-

serrounding country and suit local climatic cenditions,

There are some cemmon features which apply to the

layout of any abattoig. 1f}esp¢ct1ve of its size or design,



They are:=-
3.21 Pre-Slaughteri

Hhag it is expected that livestock will reach the
abattoir by rail or truck. Provision has to be made for
an off-loading ramp, It should be of sufficient lenght to
accommodate the arriving vehicles and of adequate height to
off- loading, The surface, wherever possible, should be
of concrete and nonslippery. Satisfactory preslaughter
accommodation is essential so that animals may rest and
recover from a journey, they may be fasted and reach the
abattoir in a condition favourable to the production of meat
of good keeping quality. This accommodation or lairage must
allow for easy: inspection of the animals and should include
provision for the isclation of diseased stock., A supply

of wholesome water should be provided,

3.32 Humane Slaughtering:

There should be direct and unobstructed entrances
from the lalrage to the stunning pens so that the animals
may be stunned without seeing bleeding operations or-
partially dressed carcasses. Where available, electric
power should be used to stun animals, where the socio=-

religious culture of the people permits this,

3.23 Divisien Between Clean And Dirty Operations:

The live animals sheuld enter at one end of the
building and the dressgd, inspected, fresh or chilled

carcasses leave at the epposite end,
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The arrangement should be such that the carcasses move
in one direction and the dirty offal (hides, feet, tripg,
guts) in another, without any risk of contaminating
the meat.
3.34 at. on:

An over head rail enables the inspector to make
the necessary examinations without holding up the
other operations. <he provision of hooks on which to
hang the offal opposite the dressed carcass assists in
its identification. A meat inspectors office should be
provided, together with accomodation for keeping records,

specimens and laboratory equipment.

3.25 Passed, Detained and Condemned Meat:

No animal should be slaughtered for the production
of meat or meat products unless it has been inspected
before slaughter and found healthy by qualified persons.
Animals showing signs of sickness should be separated
frem all others and must be slaughtered seperately.
Having been inspected, the carcasses of diseased animals,
those unfit for human consumption may be separated from
passed carcasses.,

3.26  Hanging Rocms:

The primary aim of providing chilling facilities
is to protect carcasses against infection by micro-
organisms which could result in surface slime formation

or bone taint in the @eep muscle,
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Refrigeration also gives a measure of protection against
other forms of meat deterioration during storage, such as
oxidation of the fat, adverse changes in the colour of
the superficial tissues and their undue desiccation.
However, the risk of infection and deterioration of
carcass meat is less likely when consumned rapidly after
slaughter, say within 2l4-36 hours, as happens in many of
the rural areas and townships served by abattoirs with low
animal throughputs. It is therefore essential, especially
in the tropics, to provide refrigeration to any new abattoirs
to be built.

3.37 Triperies:
It is necessary in under-developed countries, to

provide large triperies to deal with the offal for =~
human consumption.
3.2° By-Products Plants:

An abattoir should also include a plant for the
processing of by -~ products, such as blood, bones,
inedible offals and also hides and skins. But edible
by-products should be sold fresh to avoid the expense
of processing; because it is much more profitable to sell
the by-products fresh or preserved than when it is

processed as meat-meal.



3.29 Supplies of Steam and Hot Water:
Besides the supply of ample, portable and well

distributed water throughout the premises under adequate
pressure and in quantities sufficient for all operation
needs, supplies of both hot and cold water must be
available. At this Jjucture the size of the producing
boiler will depend upon whether a by-products plant is

planned,

3.2010 Welfare Facilities:
There must be provided for the use of all staff
employed on the premises:-
ae adequate lavatory accommodation;
be adequate dressing room accommodation;
. adequate hand washing basins with hot and
cold water supplies.
d. a suitably equipped first aid box or cabinet;
e, a suitable mess room for béiling water and
cooking of meals.
3.241 Accommodation For Meat Inspectors:

Adequate office accommodation and dressing room with
a working laboratory suitably located in the abattoir

should be provided for the meat inspectors,



3.3 Accessibility
3.39 EXTERNAL TRANSPORTATION

Animals may be moved from one place to another
by any one of the following means:

i. driving on the hoof;

i1, road transport;

iii. rail transport;

iv; Sea transport,

Moving animals, whether by driving on hoof or
transporting by rail or by any other means, will cause a
change in their physical condition. This change is always
evidenced in the quality of the meat. Fractures,bruises,
and such like injuries may be incurred, and suffocation
is a further risk with which all transportation systems
are characterized, Furthermore no consigner of cattle
overlooks the loss of weight that is caused by transpor-
tation, whatever its nature,

This loss of weight in livestock during transport
depends upon various factors, including:

i. the condition oftheanimals at the time of
loading andthe kind of treatment received
during the drive to the place of loading;

ii. the length of time between thelast feed and

loading;
iii, the kind of food animals are given before loading;
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iv. the weather conditions prevailing af the
time of loading and during transportation.

Ve the kind of transport to the market;

vi. the kind of treatment during halts at stations
in transit;

vii. the time of arrival at the market. (The loss of
weight will be considerable if the animals have
to cover a great distance on the hoof after
arrival at night).

3.32 Internal Transportation

Considerable space is required for the movement and
parking of vehicles on the site, and this should be
appreciated at the time of site selection. Separation of
traffic should be thought much early in the preparation
of planning the abattoir., Heavy trucks, for example,
which are mainly used for transporting of live animals te
and from the complex, should have a separate route and a
separate parking lot. This should be followed by small and
light vehicles route, cars and light vans, the former
belonging to the staff and customers while the latter is
used for transporting of meat outside the complex.
Elnally pedestrian walkways should have short and direct-

accesses to thevarious sections of the complex.



3,33 Meat Transportation

The recommendations made concerning pre-slaughter
care, slaughter slabs, slaughter-houses, abattoirs,
meat inspection and handling of offals have one aim
that is to ensure that inspected and stamped meat
derived from healthy, properly slaughtered animals
reaches the consumer clean, unspoiled and in a
wholesome state, free from danger of infection or
intexication.

Great care should be exercised in the methods
used for transporting meat from the place of
slaughter to the place of sale. Unhygienic transpert,
exposing the meat to heat, dust and Dbacterial
contamination can nullify all the measures taken at
the most hygienic slaughter facility and properly
constructed and operated butcher's shop.

Unhygienic practices create favourable conditions
for bacterial contamination of meat, leading not only
to spoilage, but also contribute to the spread of meat
borne infections and intoxication to the consumer.

It is essential, therefore, that strick regulations be
applied to the method of meat transport.

The following factors should be looked into =
quantity of meat to be transperted, distance between
slaughter place and butchers' shops, time needed for

" .
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the transportation, the pre-vailing socio-economic
factors and the cost of the proposed system.

Where the throughput is large, special meat-carrying
motor vehicles, in-sulated, metal lined and if pessible
equipped with hooks for hanging the meat are recommended.

For small quantities of meat, closed aluminium or-
galvanized tin containers may be used which can be carried
or special tricycles or on ox-carts, For short distances,
the metal meat containers should be provided with two hamdles-
enabling them to be carried in a sanitary way.

Where abattoir is operated in conjuction with an
adjacent wholesale meat market there should be facilities
to enable the carcasses to be run on rails direct into

the market,

3.4 SERVICES TO THE SITE

3.41 Water Supply

i. Water must be ample in quantity, potable and subject
to the standards, and $ests, laid down by the authority
of public health;

ii, Distribution throughout the works must be under

adequate pressure;

iii, Chlorination is essential, providing a minimal one
part per million residual chlorine, and storage
facilities penlitting at least a 20 minute contact

period for normal lothal effect;
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Hot and cold water, and steam must be provided both

in slaughter and edible product handling accommodation,

Hot water storage must be available to meat peak
demands;

Steam points conveniently located are necessary for
sterilisation and cleansing purposes, wherever edible
products are handled.

Many authorities demand'on site' water storage
sufficient for one day's normal consumption,

The recommended basis of calculation is 100 gal/day,
pig, 60 gal/day/cattle, 10 gal/ day/sheep; 25%
should be added to the total,

Drainage
Internal drainage shall be carefully planned,

particularly fer all wet eperation areas,

Drainage slope of floors shall normally be 1 in 50
though 1 in 100 will suffice for dry working areas,
with the fall uniformly made to avoid flat spots
which collect liquids,

The use of either open channels or valleys, provided
metal gratings or checker plates are installed, or
drainage lines or pipes, 1s acceptable.

Drainage pipes shall be a minimum of 10cm in diameter
for normal purposes being constructed for use within
the works, of cast iron or galvanized metal,

Open channels Iro; unéiean areas shall not pass

through clean areas,
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Where drainage pipes are used, at least one imlet—
shall be provided for each 40 sq.m. of floor,

Where dressing rails are provided, drainage channels
or valleys below the rails, are essential,

Each floor drain or channel must be equipped with

a solid trap y and properly vented to the outside
air,

Drainage pipes from wash basins or other equipment
shall not be permitted to drain on the workroom

floor,

External Drainage:

Plan shall ensure direction of all effluent pipes

or drainage channels away from- edible product
handling premises, with adequate storm water
provision to avoid flooding into any buildings.

as with internal drainage, open channels shall be
covered wherever movement- occurs in close proximity
to buildings.,

It is recommended that whenever possible all by-

products accommodation, catch basin etc, shall be sited

downward of the edible products department where a

natural slope exists,
3.43 WASTE DISPOSAL:

i.

Wherever municipal sewerage facilities are available,
and such effluent can be accepted by the municipality,
such facilities ,should be utilized if permitted,
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iin' Effluent dispesal systems in the absence of municipal
facilities must be carefully planned in regard to the
surroundings, being discussed with the local Health
Authority, whose approval must be obtained,

111 Catch basins, setiling tanks for recovery of grease,
and other matter must be suitably located away from
edible product accommodation or loading facilities.

ivid Where any effluent discharges into a running stream
or river, there shall be sufficient flow volume to
carry the effluent away at all times of the year,
without causing a nuisance, constituting a menace to
the health of persons using such water for domestic
purpose, or interfering with other industrial users,

3.y SOLID WASTE:

Materials such as paunch contents, pen manure, blood

(if no by=products recovery) rubbish, etc must be disposed

of, without creating objectionable conditions, and the

specifications must indicate how this will be done,

3¢5 SANITATION
Im the new slaughterhouses with the most modern

technical arrangements, there is a cycle of successive-

operations. This cycle starts at killing pens, after which
the carcass passes a long a continuous conveyer rail,

The succeeding operations may be carried out according te

two different systems (fig. 4 ); in scheme A, the carcass

moves a long a conveyor chqin from which the secondary

circuits for the by=-products branches off in scheme B,

the chain is interupted at the place where the principal

operations are carried out, the circuit continues after

after this and subdigides in the normal way.
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It is evident that the 'B' circuit enables the
veterinary inspectors to maintain more careful supervision,
in view of the fact that the inspection covers all phases
of the work, Above all, this system allows for immediate
seizure and consignment to the condemned section of any
infected carcass or offal, With the continuous chain
'A', on the other hand, the carcasses are already dressed
before inspection, which means that the sanitary inspectors
have less material at their disposal on which to base
Judgment, Morever, it renders co-ordination with the
inspectors on the visceral circuit extremely difficult,
since it is often very hard to identify the organs from
a suspect carcass. The difficulty is in finitely harder
in so far as the skin and blood are concerned; It is
also manifestly impossible to prevent all contact with
other meat and with the wtensil in use., However seizure
causes interruption in the chain of operations and, hence,
loss of time, and this is the cheif disadvantage of the
YA' layout,

Since surface area and space in workrooms have been
reduced in the new establishments, certain new measures
are essential in order to ensure hyginic conditions,

The Chief of these is provision for the machanical
renewal of of the atmosphere in the slaughterhouse,
The installation of a proper ventilation system with air-

ducting, and possibly air- conditioning, is therefore
4 -
highly desirable.
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By constructing multiple-block establishments with natural
roof-lighting, a considerable economy in installation and
production costs would be possible, while at the same time
the principles of hygiene would be respected,

The new operational systems are based on the wides
spread use of up-to-date machanical installations, which
offertwo advantages from the point of view of hygiene;
first, a reduction of the time during which carcasses are
exposed to the atmosphere and, secondly, a diminution in
manual handling. On both these counts, electric quartering
appliances, circular and band saws for the halving and
cutting-up of carcasses, and automatic classification and
weighing appliances, merit unqualified approval., Such
appliances should be periodically disinfected throughout
the day, however, and treated with detergents at the end
of each day's work,

Electric windhes, placed at specific points in the
work circuit, should take the place of the old hand models,
The overhead single rail has become such an important
feature of the circulation equipment that, in practice,
it is part of the chain of operations., For this type of
conveyor, the simplest and lightest appliances should be
chosen, and the rail should be attached directly to the
ceiling, to keep it free from dust and facilitate
cleaning and disinfectjon,.while not obstructing light.
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It is essential that adequate space should be reserved
for the ordinary installations (hot and cold water, steam,
electricity, drainage of waste water, etc.), since their
efficient functioning is indispensable for cleanliness
and hygiene.

As a rule, sanitary inspection is carried out in two
stages. The first is the examination of the live animals,
which takes place at the time they enter the abattoir yard,
Any animal which is considered unacceptable at the first
examination must be immediately destroyed and rendered,
Those only suspected to be unacceptable are conducted .
to the 'quarantine shed whence, after an adegaute
period of observation, they may be passed to:

a,' The condemned slaughter room, for destruction and
rendering, if found to be diseased;

bs! The '‘quarantine' slaughter room, if found partially
usable; or ‘

¢, the normal circuit, if found te be satisfactory,

The second stage is the inspection carried out
during the operations that follow the actual slaughter.
There are three or four separate items to be inspected
and where a chain system of operations is in use in the
abattoir these are effected at the specified points in
the circuit for the principal operations, Inspection
covers chiefly the head and abdominal cavity opening,
the viscera, the halved'carcass, and finally, the dressed
carcass. Whichever of the two chain systems is used,
carcasses or part of carcasses that are judged unacceptable

must be taken out of the circuit immediately and removed
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to the appropriate section of the sanitary premises for

destruction and rendering. Seized meat thus passes into
same circuit as condemned aminals,

The sanitary premises, divided into condemned and
suspect sections, can as a rule be organised on normal
slaughterhouse lines, since no important inovation has
been introduced into their traditional functions,
Incidentally, both sections should have self-locking
devices fitted to the doors to prevent free passage of
unauthorized personnel.

The plant for the destruction and rendering eof
unsound or dangerous meat should always be located in
the condemned section, so there must be access to it from
the suspect section, The latter is economically Jjustifiable
only when it has cold- chambers and the equipment necessary
for processing conditionally acceptable meat.

The veterinary inspector, by virtue of his position
as the technical and sanitary director of the slaughter
house, is responsible for control of the establishment
at every stage of operations. Accordingly, any new
construction on modern lines should include a special
room for his use, from which he can exercise the maximum

supervision and intervene as rapidly as possible when

required.

Another problem is simplified under the new system
- -
of working in modern establishments that of the hygiene

and cleanliness of personnel,
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The additional premises for the use of personnel that
are now considered indispensable for keeping contamination
to a minimum and maintaining a healthier atmosphere should
be placed in close proximity to the workrooms and should
be well ventilated and 1lit.

Finally, there is the choice of construction materials
and, in particular, of the materials to be used for floor
and wall coverings. It is, of course, obsolutely essential
that walls and floors of workrooms, cold chambers, and

be
other premises should,easy to wash, clean and disinfect,

The question of the further installations and, in
particular, of the circulation equipment is equally important,
The importance of rapid removal of skins and other contaminating
matter from the principal circuit as a prerequisite for
safeguarding the hygienic condition and quality of meat
has already been demonstrated. Removal is generally
effected through vertical shoots (in the case of multi-
storey arrangements) into a well or by means of sloping
counters to take this detached material are definitely
to be preferred, since they are easier to clean, either
by sluicing or with detergents or disinfectants. Stainless
steel is the most suitable material for this type of
equipment, which has to be subjected to vigorous cleansing.
Stainless steel should also be used for receptacles,
such as trolleys and boilers for cooking meat, The cost
of stainless steel 1is ;;aso;able, particularly when its

durability is compared with that of other usable alloys,




CHAPTER FOUR
.00 TLCHNICAL RECUIREMENTS

10 Livestocl: Market:

This is an environment where the wnarketing of
livestock tckes plaece. Shelters that will alter or
modify the environment are provided, they should
normally buffer the extremes of climate to reduce
'stress' on the animels, Two types of animal shelters
exist: "

Conventional Darns:

This is the kind of housing in which the animals
are confined tojether on a platform =nd secured at necks
by stachions or neck chains, This is roofed and completely
walled with windows wide enough to show part of the
animals, The animals are fed on individual basis or in
1little groups.

Loose Housing:

This kecps the animals loose on an open paddock
or pasture throughecut the day and night. The open
paddock is-provicded with shelter along one side under
which the aniiinls can retire when it ics very hot or cold
or during roins, £ common watering tanks is provided
and fodder ic fed in common manger, its advantages include;
a.,- the ability tc house znd manage all types of livestock;
b.=- cheaper to construct, easier to expand snd flexible

in utility: g .
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feedin;; iz ecsier because of coumon feeding and
waterin  arringements;

animels crc ' ore comfortable as they move freely,
Whatever i1ts type, animal shed should;

be loccled with long axis north to south, to get
direct scun lightand yet fece away from the direction
of prevailing winds, whenever possiblej

orientction and spacing of animzl shed should be

so arranzed that they are neareg. Lo cnd eesily
accescsidlc from grain, B-y and straw stores, fodder
chaffin; yurds and pastures

be far apart so thet fiwe will not spread easily
from onc building to another;

trees suculd be planted a little away from the sheds

to act iz vind brecks and as sheds,

Spacial Recuirciicnts

Type of Coveregd Open area No/Fen Heights of sheds
animal arca(m=) at caves
Cattle o5’ 7.0m° 50 3.00m

~ Sheep/goatc 101" 1.00° 60 2,20m
Camels - 10.5m2 30 -
wWalls:

These should be constructed of tubulsr steel, so as

to facilitatc casy cleaning, and this should be of sound=-

construction.



Roofs:

These should cover only that area meant to be 2
shelter for thie livestock in the times of extreine
weather conditicns, or during the ruiny seasons,

Roof coverin c chould preferably be of asbestos
becsuse of itc less heet transmission guality, and
light steel rool trusses is a suitocble form,
Floors:

Should Dbc of impervious non-slip material, 10cm
mass concretc over 15cm herdcoveymakes a good floor,
This should be 1:0id with a f211 of 25cw in 3m to the
sides of thc nen,

Drainare:

Floor droinage should he channelled to the sides
of the pen wierc a dikh gutter, of .about 30cm to SOcm
deep, covered wi”th slabs end opened at intervals with
exapnded mel:-l coverings, droins both the floor and storm
water from thc roof, to a nearby strecn or pond.

WVater Suponly:

For the rurpose of watering the livestock and for

constant clecning of the pen, water points should be
adeguately provifed in each individual pens,
Fodder:

Provision chould be made for the storage of fodder
in close pro:ii ity to the pens, @and each individual
pen should Livc iced;pg end drinking troughs for the

animals within it,



5é

lge30 Lairage
Access:

Lairage should be readily accessible. There should
be access from the grazing land or the adjacent livestock
market so that stock may be driven easily into the lairage.
There should also be good access by roadways or rail roads
depending upon whether the abattoir is served by both
roads and resilroads,

Stoekwazs And Gates:

Stockways and getes should not be less than 1.2m
wide, and it is best to standardize, all doors and gates
of this wideth, These should also be double swing as
this gives good control of stock, The final passage
leading to the stunning pen should be 80cm-90cm wide.
The pen divisions are best constructed of tubular steel
and gates should be of the same material, This gives
better ventilation; is more hyginenic and also takes
up less space,

S¢ale Of lairage Provision:

The amount of accommodation required will depend
on the daily throughput, the size of the hanging space,
whether refrigeration is provided and to what extent.
Generally speaking, sufficient covered lairage to
accommodate one day's kill is all that is = necessary
and up to 2 day's kill is desirable. About 0.65q m
- of floor space per sh&ep or goat is generally allowed
and 2.8 sq.m for cattle and camels, Pens of about 28sq.m

to hold 10 cattle or 10 camels or up to 50 sheep are a

useful size.



Walls:
Walls should be constructed of tubular steel to

a height of at least 1.2m to facilitate cleaning and

should be of sound- construction. They should be coved

10cm radius at their junction with the floor,

Fleers:
Floors should be of impervious non-slip material,

Scm granolithic screed and 10cm mass concrete over
15cm hardcore makes a good floor, Floor should be laid
with a fall of 25cm in 3m to a central channel outside the

pens

Water.Supply:
For the purpose of watering the livestock and

for constant cleaning of the pen, water points should
be adequately provided in each individual pens,

Fedder:

Provision should be made for the storage of
fodder in close proximity to the pens, and each
individual pen should have feeding and drinking toughs
for the animal: within it.



Draincge:

Floor draincge should be by channels to 30cm deep
trapped gullies with silt besket, preferably outside
the building,.

Light steel roof trusses carying a light asbestos
roof is a suit.vle form.

Hydrant Pointc:

Hydrant points chould be provided in the lairage building
to facilitalc Irccuent cleaning,

Fodder:

Provision should be mede for the storapgpe of fodder in
close proximity to the laiyage.

Isolation lcoi e

This is preferably provided in conjuction with a
small emergency slaughter house, nothing more thon a
small two roon block is necessary-lziwage aubout 3m x 3.5m
and slaughter hull-3,5m x 3,5m,

In the sucll slaughterhouse working on a line system
the best solution would be to provide & high walled »en
or pens for isolution purposes in thc muin lairage.
Caurcasses lilicly to contcminate the eguipment could be
dealt with ot The end of the days' run, This is
only second best, the first alternstive should be

aimed at.
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.30 SLAUGHTERHALL

Construction:

The slaughterhall should be a steel framed building-
constructed on the bay principle. The structural
steelwork ccn then be designed to carry the roof, itself
and wind loading, the machanical handling equipment
and the maximum potential load of carcasses on the
equipment. The walls are nerely curtain walls and can
be arranged ~s desired. They should be of concrete or
brick,

Height:

The height from the floor to beef carcasse rails
should be 3.5m rlus 0.50m making a total height of Lm
to the under side of the cross beams, The height from
bleeding chonncl to cattle bleeding reil should be L.5m
plus 0,50m for attachments mcking a total of Sm
Walls:

Walls should be constructed of sound materials and
finished with durable smooth impervious surface.

Bricks or coucrcte blocks rendered to smooth finish with
Portland cenciat tc which has been 2dded water proofing
agent such ns 'Selocrete', and poninted with approved
chlorinated ruvber paint is satisfactory, Stanchions

or inner wallec should be filled in solid and not simply
poxed in by rcndering on %xapanded metal, Slaughterhouse
" walls shiould Lo runde;ed to the full height of the wall,

A1l walls should be coved 15cm radius at their Jjunction

with the floor.



Floors:

Improved hygiene and easier working can be achieved
by careful variation of floor levels, The surface of
the floor should be'hard, impervious £nd non-shlip,
Grooved tiles, ridged sandstone slabs and bricks are the
usual matericls, Sandstone 1is excellent. A good jointless
finish in 2 Scm granolithic screed treated with
carborundum on 10cm mess concrete over 15cm good clean
hard core.

Drainage:

If blood i: to be collected a bleeding trough
draining to = siccially formed storzge tank should be
provided, Coupressed air apparatus is required to
remove the blood from the tank and agitators are needed
in the tunk, TLis outlay is hardly worth while except
in large abctteirs with heavy throughput, The best
arrangemnent for The small slaughterhouses is 1.2m wide
bleedinz choinel 15cm below the pencrcl floor level at
its heighest point felling to 30cm below at the outlet.
If this is crrciged across the width of the slaughterhall
the=bleedin:; «rec is suitably cut off from the cleaner
area wherc drcccing opereations tske pnlace., The floors
of the slausliternall should fall towerds the bleeding
channel and thc bleeding channel itself should slope
from the slzuglterhell floor level to 15cm  below

[l .
in the 1.2m across the bleeding channel,



57

The bleeding ci:nnel outlet should be carried through
the wall to cCiscliirge over the grating of £ 30cm
diameter deen tronped gully fitted with a stminer basket,
This works saticfoctorily if khe streiner basket is
cleansed frecuently,

Doors and Opecningss:

The doors und openings should be standardized at
1.2m, This gives ample workinz room, and enables barrows
etc, easily to nass through, Doors should be of the
metal slidin; Type where possible,

Hatchways to gut rooms or hide stores may be
provided if thc leyout is suitable forr such treatment,
These should be top hinged and the flaps constructed
of metal. IL Ly coincidence the ground level of the gut
room is cbout 0,%9m below the level of the slaughterhall
floor, it iz ccuvenient to have a hatchway delivering
the gute dircet on to a gut table,

Windows:

Windows chiovld be at high level and on the north facing
wall of the slou_uterhzll, (11 windows should be of
galvanized ueci: L framed construction. They should be of
the top hung tyne and openable. This type has the
advantage t.Lit tlie openable portion may be protected
against fly ci:try by conper gauze which is not possible
with the centrc type although the latter mey be more
advantageousz from &"venyilation point of view in hot

wea ther,
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Ceilin~ -nd Roof:

hsbestos shects form a light, durable roof covering

and have thc cdvintege that a hyienic ceiling or
undersurface c:n be formed by the use of flat asbestos
sheets under-ncithe The resultent zir specce also
improves tiic inculation of the roof, The asbestos sheet
should not Le D inted. If a2 more attractive ceiling
finish is desircd, stipple glaze, or 'Eterint' should

be considercd. The Joints between thc flat sheets are
sealed by the use of anodized aluminium strips.
Lighting;

Natural lighting can be providec on sufficient scale
without recourse to roof lighting, if the building is
designed on an east-west axist znd the width of the
slaughterhall is restricted to about 9m and tlie steel
freme form ol construction is used. A& the walls are
curtain walls, the whole of the wall above the level of
the lean=to buildings cun, if decired, be of glass.

Artificicl uighting needs careful consideration,

An overall incuncity of 50 foot candles at floor level is
required in orocc where meat inspecticn is carried out.
Warm- white D¢ Iuxe lamps should be used in in slaughterhall
and -coolin_ roo.:, while warm white lamps are best used

in less impo:t ... areas such as offices, dining room,

boiler- houcc ctc,
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Ventilation:

Again restriction of the width of the building to
about 9m and The use of steel frume construction on
an east- west 2xls assists ventilation, On the south
wall, longitudincl slots restricted in height to the
thiciknass of wzll may be provided up to at least half the
length of the wall,

A second form of parmanent ventilation can be
obtained by continuous ridge ventilators which are
readily avcilcble in asbestos,

Water Suvnply:

It is a foundamental neceissity that the slaughter
house should be provided with a pure water supply, copious
in volume and available at good pressure, This means that
the service pipe from the meins should be designed on
the assumption that 211 the draw off points will be in
use at the same time, Nothing is more irriteting to
operatives ond inimical to hygiene than an inadeguate
trickle of wcter where @ forceful Jjet is needed,

Muxfiple water supply points both hot ~néd cold
should be siturted in the slaughter hall as close to
the site of opcr:tions as possible, é’di&meter or
larger pipes cliould be used. The aim should be to
provide tho opcralive with a bucket of water from a
quick operccinr; tap close at hand, in less time than
it tekes hiu Lo welk to a static tonk and £1ill his

|
bucket by dipping.
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If these conditions are achieved, the insanitegmy static
tank of whicli slcughtermen are so fond of, could be
banished from the slaughterhall with resultent gain of
a pure water supply and a clean floor,

YWwash Basin:

A stainlccs steel or vitreous Chinc wash basin
with hot wnd cold water supply should be provided in
the slaugnterhall,

Lo COLD STOnT

Construction

The constructlion of the cooling hall should be the
same as the slou_literhall which is already described,
Heights

The hei;l:t from the floor to the high level beef
rails should be 3.5m plus O0.5m for attachments, meking
a total heizl't of Lm to the underside of the cross-
beams,

Floors:

The floor of the cooling room should be on the
same gener:l level, The surface of the floor should be
hard, imperviouc ¢nd non-slip. Grooved tiles, ridged
sandstone¢ slabs etc. ere the common materisls.
Sandstone is ciicellent, A good jointless finish is a
Scm grenolitiiic screed treated with carborundum on 10cm
df mass concrcte over 15cm good clean hard core,
Drainace

The floc:x :héhld élope at 25mm in 3m To cpen drainage
channels ot lorst 15cm wide, These should discharge-
outside the builling over the greting of 30cm diameter

deep trapped Jullies fitted with strainer baskets,
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This works sotisfactorily if the strainer baskets are
cleansed freoucntly,.

Doors /nd Oocninsss

The width of doors and openings should be standardized
at 1.2m. Tuic gives ample workiny room. Doors should
be of the mevcl sliding type wherever possible,

Windows:

Jindows slhiculd be at high level on the north facing
wall oi the cooling hall., 411 windows should be of
galvanized=uoel.l Iremed construction., They should be
of the top hung type end opened at intervals. This type
has the advont ;e thet the openable portion way be
protected covinect fly entry with copper gauze,

Ventilation:

This 1c o5 Cescribed for slaughter hall. It may be
necessary to surhlement the ventiletion by the use of
extra fans in hol weather conditions,

Voater Sunnly:

The cooling hall should be provided with hydrant
points both uot wnd cold as it is escentisl to maintain
a hipgh stundord of hygiene in this room.

Wash Basin:

A stainlcece steel or vitreous china weshbasin
with hot and cold water supply should ke provided in

‘the coolin: roomn,
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Walls, Ceilin: ‘1C Rouf, Lighting:

These should ©l11 be us described for the slzughter hall,

4.50 BY-PROUUST. UNIT

li«5) Condemncc i.cat Room:

The condcugicd meat room is located off the main
slaughter linc and is connected to the slaughterhall
by covered linlkages 5.0m wide. Condemned meat is brought
to thiz zZone by stainless steel trucks in sealed containers,

This Isoclation reduces the risk of confamination of
passed carcass in the slaughterhall and facilitates the
maintenance of the division between the clean and dirty
aspects of the slaughter operations. /4n area of L.5m x
5.0m has been allocated for the storage of condemned
carcasses ol two to three days kill,

Walls:

The wallc chould meat the seme requirements as those
laid down for t..¢ slaughterhall,
Floors:

The floor should be of hard, impervious and of non-
slip finish, .. fcm grenolithic scrced treated with
carborundun would provide an appropriate finish,

Drainage:

This should wect the szme requiremorts as those laid
down for thce cold store,

Doors

These should be standardized at 1.2m wide, with metal
sliding doors fittéd to *the inlet and outlet openings.

Secure lacks schould be fitted to these doorse
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In the ctce of the roof, lighting, ventilation and
water supply, rcecuirements should be the same as those

for the slauchterhall,

DETECTION
4452 Rooms

This is on crea set aside for the examinetion of
suspected carccss and must be of sufficient size to
accommodate n unexpectedly large number of carcasses.,
It must be located near the main inspection area to
facilitate the casy removal of the suspected carcasses
from the main slaughterline. This room should also be
accessible to the condemned meat room for the easy removal
of carcasses confirmed unhealthy for human consumption,

Walls, Floors, Ceilings:

The reculirecments should be as those laid down for
the cold room in the event that a separate room is built
to accommodate this function, On the other hand, an
area within {lhe slaughter hall could be used for this
function,

Ventilation and Lipghting:

These chiould also meet the same requirements as those
for the chillin_ rooms if & separate room is used for
this functicn. If an area within the slaughter hall is
used, than this »roblem does not arise since it hes
already been-colved in the slaughter hall,
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L.,583 Offal Rooms:

These roons are used for the cleaning of offal and
is connected directly to the slaughter hall by covered
linkages and offals are brought to these rcoms either by
the use of conveyor belts or in stainles:c steel containers
reserved for tu.l function zlone,

General s:c.ce has been allocated for this function
in view of tlic fict that it handles large amount of
offal, sincc wituin the tropics, the animal offal forms
part of the edible products and is an important seurce
of - foode OCcpnorate rooms have been provided for the
handling of offuls from cattle, sheep, goats and those
frown camels o' pigs respectively,

Walls, Floor ‘nd Dreinage:

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

Doors should be of the metal sliding type with
widths standordlzed at 1.2m.
Lignting:

Naturcl 1lijuting should be sufficient throughout
these rooms on: working conditions within the gut rooms
are improved bL;* tic placing of gut tubles alongside
windows, W ucre neturel lighting is not sufficient,
artificiel li_hting in the order of 50 foot candles should
be supplied cver the*tables while abeut 20 foot candles

are supplied tTuroughout the rooms,
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Water Suppnly:

There shiould be @ constant supply cold and hot water
to the gut rooms, and the supply polints should be easily
accessible to tic gut taebles. Hydrants points and steam
Jets should bLe provided here in order to maintain a high
standard of clecnlines within this zone,

For thc i.yrovement of the workers hygiene, a wash
basin with hot cud cold water taps should be provided
in the gut-roou for the workers personal use,

4.5, Hide ‘nd Skin Preparation And Storage:

These sliculd be large enough to zccommodate 2 days
kill, Cattlc Lifcs are best stored on a pletform about
15em high, oZicr being treated and dried, while the sheep
and goat skinc oy be hung on rails or simply spread out
on the floor, Sheep skins should be well serated so that
the animal hec.t is cquickly dissepated.

4.55 Blood TIrocessing Unit:

Depending upon the scale of production, this unit
should hoeve cn ample space for the drying ond then
storage of beth raw blood and dried blood products,

In the case ol walls, floors, roof, ceilings, doors,
windows, U uting, ventilation and drcinage, recuirements,
should be thc sawe &s those for the hid. and skin
preparation -7 storage, beccuse thiey should be under

the same roof.,
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460 MWHOL S LY ITAT Ju.RKET:

The moin aim of any meat market is to ensure a
cecnvenient wetiou of exposing meat for scle hygienically
to purchuscrs ¢ méke their selection, £ wholesale meat
market is & socciclized market wherc meat is sold and
purchased @ n whole sale basis. Carcasses having been
dressed arc tucn transported using «n overhesd reiling
system dircct Trow the cold room to the whole sale meat
stalls, whicl cic also provided with hooks on which
cercasses crec ulsplayed. Znother railing system
transports ti.c purchased carcasses tc the loading bay
from the stalls,

RECOMMANDATICIIS

- The stalls should be concerntrated in one place to
facilitate elficient supply and despatch of the
carcasces:

- Every eflort should be made to sec thot meat market
is not located in tkhe most dusty and overcrowed place,
but rother in a plece where the movewment of animals,
goods "nd vehicles is minimal;

- It ic ndviscble that 211 the stulls should be fly-
proof; ti.. counters snd thc backdoors should be
equinned with weld mesh and covered with moscuito
gauze;

- It is recoiicnded that all the stalls should drain
towards ¢ cc%tral passage, covered with expended
metzl so that any effluents, whether from the

stallc or nissage, are autbmatically removed;
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"

- Effortc cl.oculd be mcde to provide the butchers
with foclilities such as lavatories, wesh hend
ba:zins, cuowers, changing- rooms and lockers,

The butclicrs should wear clean white overalls and

shoes wihille at the stalls;

- Nume plates clearly indicating the name (s) of the
butchers should be displayed on each shop to enable
the buyer to identify the socurcc of meat in case
of a ccuplaint or disease outbreak,

Walls:

They chould be of hard, smooth, non-flsking and-
washable materisl, Wooden walls should be given at least
one or two coolc of white or cream coloured oil paint,
Heights:

Under tropiccl conditions high buildings are cooler,
are easily ventilrted, are less humid and are generally
less dusty turn low structures. The distance from the
ground to tl:. 2oves should be at least lm and screened
ventilating rid;es should be incorporated in the roof
design as well os under it,

Floors ‘nd Drains:

To achieve Scnitary conditions, smooth, impervious
floors are escential, these should slope by not less than
7.5cm and not more than 12.5cm per 1.0m, towards a round
section drain wiich should have traps and screens and should

run along the brck wall of the shops,
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Counter Tons:

Glazed tilcc cre recommended, as they provide good
protection agcinst chemical dawage, improve the appearance
of shops and crc easier to clean,

Roofing:

Roofing materiel should prefer2bly be non-corrosive;
asbestos glves the best protection from excesslive heat,
Aluminium sheeting is a good choice because of its
reflective cunlity,

Water Sunnlys

Wash hond bcsins should be included in the individual
shops, hot witler is desirable end thcrefore construction

of a2 hot water boiler should be considered,
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CU/.FTLER FIVE
5,00 CLSE STUDIES
510 OLD X/NO ARATTOIR

Historg:

Kano abattolir is emong the seven abattoirs established
in 1963 by the then Northern Nigerian Government,

Others include those in Kaduna, Sokoto, Mokwea, Bauchi,
Maiduguri and Ijuru, It was established adjacent to

the famous lltno livestock market, so as to boost the
trade. It is designed to hondle up to 200 livestock units
a daye.

Siting:

The site of the abattoir, that is, Kofar Mazugal is
also the same site for the livestock market, had been
choosen on thc ground that, it was an isolated site,
quite spaciocus cnd adequatly enough to contain both
the abattoir tnd the livestock market. This choice
did not take into cognisance the potentials existing
withiin ancient city of Kanc to expand. As of now the
abattoir can roughly be said to be in the heart of Kano
metropolitan, ciactly In between the old city and the
new settleucnic of Fagge, Sabon Gari and Yan Awaki,

Thus its presence there poses a serious health
hazards and o source of pollution to its immediate
vicimities. !loving realiaed this fact the government
of Kano State proposed its immediate removal from that
site and marlcéd the whcle of the site as commercial

activity zone.
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See figure 8.

Organisation:

The first buildings to come up were the slaughter
halls, tke cold rooms killing and stunning pens,
guttery room, Lone meal, Blood Meal, Doiler room and
Engines room. Others include the administrative block,
and the laiwojes. All other buildings on site were an
after thought, they include the bone crushing room,
the Union buil’ing, open Wholesale lieat karket, Butchers

changing roon,"Z: rkin Pawas" office and the dispensary,

These additionc combined with the original buildings
choked up everytiing, and hence the subsequent lack of
expansion spcces especially for the laiyages and the

loading space, Sce figure ©.

lLrchitecture:

Having been built at different times, the whole
abattoir now rccembles a public building which has been
abondoned for yccors, It is due to this lack of proper
coordinztion in planning that the whole buildings are
non proportioncl in themselves, This creates that feeling
of utilitariinism which is detestable in every factory
design. Morc cmphesis is put on production and the
worker is ne;lccted. ¢ Notemuch thoughthave been given to
the treatuent ol clevations. The saw tooth roof of the
slaughter hills domineted everything, +nd all other

buildings elev tions lcok Just projected from. their plans,
See plites 1 and 2,
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PLATE 1. OLD WANO ABATTOIR
NIEW OF THE SLAUGHTER HALLS
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5.a0 NI Y20 ABATTCIR

History:
The new I'tno Abattoir otherwise kno'm as "Nigerian

Meat /nd ‘scocicted Products Limited Keno", is a limited
liability Compcny owrnced by the Kano State Government,
Federzl Livestock Department and some individuals,
Construction ol the abattoir started long from the time
of late A1lhcji ‘udu Bsko, the then governor of the State,
and finished in 1980 during the civilian regime.

It is on ultra-modern and highly sophisticated
complex withh c’licient operational facilities for the
processing; ol blood, unwanted bones and inedible by=-
products, hos large cold storage facilities and a very
good waste diciosal system. It is established for the
preparation ol meat and meat products for Commercial
and export nurpoces, This is to be coperated on the
owner-user bicis, whereby the State buys the stock,
slaughters, drcices and prepares thew for sale to the
Southern portsc of the Country end sowe neighbouring
West ‘fric:n States,

At full conccity the abattoir con hendle the
following stocl: per shift:

Cattle - 800 heads

Sheep/Gouts= 960 ’ Heads

Camels - Lo heads

Meat by=-rroducts production stinds at:

Boneweil= 0.54 ton per shift
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Blood=uci 1 - 1.6l tons per shift

Meatene:l = 2,73 tons per shift

Sitin~s ‘\nd O ixisotion:

e —

Theab~ttaris sited about 12k South=-iest of Kano
City very closc to town of Panshekera, The zbattoir is
readily accecceible by roed, the mein road linking-
Panshekara +nc tie Keno water Works Stations to the Clty.
The water pipes Serving the whole of Kzno bMetropolis
passes alon; this road hence the abattoir has no weter
probleam at 2ll, electricity is also avuilable within
reach, also a ctcndby generator im installed,

The abattoirs is organised functionally in a way
that all related functional spaces zre locatéd reasonably
close to eucii oillier,s Cood relation exists between the
Adwinistrotive Dlock and the mzin entricnce, one does not
hcve to go fo* In to the complex before reaching it,
when one hts 1o business to do with the other parts of
the abattoir., ..lso there exists some harmonious
relationship Lciveen the workers frocilities and the work
area, The wuy ... boiler and the overhead storage tank
is relcted ic [ood, but the boiler ic unnecessarily far
frem where it ic dearly needed, that is the slaugher halls,

Architecturec:

Although the different buildings of the complex are
spread and soue how dotted, this dipicts the different
functions thct toke pilace within them, and an attempt is

done in the woy the street elevation is harmonized and
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PLATE 5. NEW WANO ABATTOIR
CeverAlL WVIEMW

PLATE G&G. NEW KANO ABATTOIR
. SIDE IEW OF THE -
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some form oI proportion attzined., The rythem in which
the designer expressed the-means of penestration in

to his buildin s shows the maturity attcined in design,
Windows puncturc the building envelop in dual mythem both
vertically ¢nd herizantally,

In the plin.ing of the complex reliance more upon
artificial mecic of ventiletion and lighting is seen,
instead of ecuploying the courtyard kimfl of planning to
exploit the cbundcnt natural gift we have in this part
of the globec. lso more use of lendscoppping elements
should have been- employed to relieve the sight of the
worker 2nd to rcduce stress, thus ensuring more Jjob
satisfaction,.

5.30 LAUS/AIZIE TOWNSHIP ABBATOIR:

Description:

The Lausanne Towmship Abattoir, as describled by
BENOIT in his book "MEAT HYGIENE, W.H.O. Publication,
1957", is extremely functional in design and lawns,
trees and flowers all exist to help in relieving the
utilitarian chorecter. The slaugher halls, triperies,
cold storage rooas, cloak rooms, Canteens and service
rooms open on to a spacious high ceiling main corridor.
This main corricor links the slaughtering halls with
the cold ster: ¢ rooms, znd also serves as &n intermediate
place of storciec where the meat can drain off for two or

three- hours before being place in the pre-cooling rooms
. -
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where it is ke»nt for L8 hours, If meat has to be
collected hot it is conveyed along covered passzges to
the meat depot situated infront of the cold storage
room. Bacteriological, paristologiczl, physical and
chemical exunination is cerried out on the premises,
Commodious cloak room facilities exist,

Cbservation:

I Thcre exists a clear demarcation beween dirty
and cleen zones;

ii. Succeccceful sepearation of small stock from
hecvy livestock is seen in the laiyages,
slouzhiter halls end in the cold storage rooms;

111, Althouzlh the sbattoir is a local one, it is
e:pected to contain the usual by-products
procecsing department, like blood and bone meals;
Wnlcss some processing factories which use
the.e by=products are heerby;

iv. /lec Chere should be a provision for emergency-
slau;hter of diseased animal;

Ve Woriiers facilities should be wel-defined, adeguate
and situated near to the working areas, iR the-
case or Lausanne Abattoir the cloak room provided
is ;rozsly inudequate for the numerous workars,
“bove 21l the Lausanne Township Abattoir depends
wiholly on machanical means for supplying both
cold :ad sqper-@eated water, Ventilation system
and cv.2 the in-line system uses electrical-

Conveyor system,
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This mckes it incompatible to tropicel
environ.ent, more so to a developing country
1like ii;eria,

Nevertheless the spatial arrangements of the
functioncl areas ecnd the way lawns, treeg,
flowers oand gardens are employed to reduce ihe
stress exerted by the tedious work characterised
by industrial establishments, are worth
consicering.

COLICLUSION:

Having studied a number of abattoirs, some common

faults have becn noticed to be recurring in each case.

The followin(s are however more pronounced:

b

Ce

i.

tethering live eanimals in the same place as that
intended for slaughter;

carryin_ out the slaughter and Bleeding Operations
on the Zloor instead of making use of the bleeding
rail fzcilities, By these practices the animals
are notv only contaminated by blood and excreta of
precedin_ cliughter but actual bleeding is incomplete.
severcl cnincls are slaughtered &t once without
reference to the speed at which the next operation
takes plices In this way meny animels are left
lying cbout in filth at all times.

Some possible‘explehations to all these problems
have been sought and are as follows:-

The attitude snd outlook of thc butchers, livestock
meat cnd hide traeders is not encouraging, they

constitute a conservative group, hostile to anything



ii.

iii.

iv.

Ve
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new waicii they consider to be a nuiscnce or=-
which is intended to tighten control over their-
industry, clieck their revence or increase their
looses through condemnations, while forcing them
to accept centrelized slaughter and to work
accordin- to & strict hygienic routine;

the butcl.crs and the majority of consumers lack
the necessory knowledge en simple hygiene this is
another bi; obstacle, hence they hive not seen
the Justification of such a change being ine
troduccd:

laxity on the part of the vet#rinary inspectors

to enforcc the use of the railing system;

the way tnd manner the abattoirs are managed

also adds irpetus to the problem; the system is
that every Tom, Dick and Harry con enter the
abatteir Lo heve his own carccss prepared himself;
the spaces provided offer the butchers the chances

of reverting back to the slab condition,.

Improved slau;htering is the importzont concern of health

authorities, Livestock producers, butchers znd consumers;

their cooperciion is necessary for the success of any

plan of improvent. The following sugrestions might help:

The auti.ority concern should give all the necessary
encourc( rent ayd powers to the vetinary departments
so that tic reputations of meat inspectors will be-

restored in the eyes of both the butchers end the=-
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Consuucrse, This will give them the impetus to

see that a2ll laws are adhered to in every'slnughter-
houses «nd abatteirs,

The improvement of slaughtering facilities and the
hygienic handling of meat need continuous use of
tact :nd persuasion, and the creation of a conviction
in the wmind of the butchers and the consumers such
that the demend for-improvement is coming from them
rather thon it being superimposed on them by the
authoritics,

The authiorit;” should reconsider its carefre: attitude
of allowing everyone into the slaughter halls to

take carc of his slaughtered beast, should rather
adopt n alternative system, whereby the staff of

the abattoir slaughter and prepare the carcasses
while the owners are only allowed into the loading
area to collect their carcasses,

The problem of identification of ones carcass is

tackled by the use of a tag system,



CHAPTER SIX
6.0 THE PROPOSAL
641 SITING THE COMPLEX
6e141 The Site

The complex is to be sited along Challawa/
Panshekara road about 6km South-West of Kano City,
Just before crossing the railway line. The Site
spreads up to 1.62km along the railway line and about
1.6km perpendicular to it, and all-together the- Site

reaches about 300 lectres.

The site is located at the periphery of the-
proposed Challawa industrial zone, thus the location
of the site is ideal being both away from settlements

and other functional zones,

In the realization of the abattoir the fellowing
are considered:-

6e1.2 opulation To Be Served:

Kano the largest City of the Sudan Region and the
third largest in Nigeria, which is to be served by the
abattoir has an area of about 678.43 sq km (1.6%
of the State's total), has an approximate peopulation
figure for both urban Kano and its immediate
sorrounding villages of over one million (1m)

(Kano State Gazette, 1986).
‘ -
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6e1e3 Raw Materials (Livestock):

There is no reliable population figure for cattle
in the State, but estimates from the Federal Livestock
Department (F.L.D. 1980) put the cattle population
of Kano at about 1,000,500 heads, with an annual
increase rate of 3% and annual extraction rate of 7.75%.
Like cattle, sheep and Goats in Kano State are
estimated to stand at about 1,800,000 and 14,050,000
heads respectively, according to FLD survey carried
out by Coffman in 1980, This estimate also revealed
that Kano State had the highest concentration of sheep
and goats in the country, immediately followed by
Kaduna State while Rivers and Lagos States had the least,

6+s1.4 Climate:

The climate of Kano is some what arduous with
relatively wide and repid changes in temperature

and humidity and is largely influenced by twc major

factors:

a, Extreme values in temperature occuring during the
dry season which ranges from as low as 13°C in
January to as high as uo°c in April, More
moderate temperature with less extreme values,
but coupled with high humidity, occur during
the wet season.

e Wind currents which: cause the two climatic

Seasons,
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i, The dry season (October-April) is characterized
by the tropical continental Sahara winds
(Harmattan) from the North-East.

ii. The Wet season (May-September) is characteriz;d
by South-Westerly Maritime winds which carry

warm and humid air.
Tbe mean annual rainfall amounts to 862mm and occurs

mainly between May and September with a peak in
August, From November to February hardly any rainfall
occury
Similarly, humidity is fairly high during wet season
(60-80%) and remains around 30% during the dry season,
leaving its daily maximum at 70% in the morning and
its minimum at 30% in the afternoon,
¢.1.5 Transportation
Proximity to roads and a railway is a major
factor in the selection of the site because the cost
of extending-elither faclility for any great distance
will be considerable. Thus the location is accessible
to both users and to the livestock by road and rail and
for easy~- evacuation of meat and meat products,
6.1.6 Services
a.  Water
Challawa happens to be the water works- station
for metropolitan Kano, and is in close proximity
with the ai%e. %resently the site has already
been connected to the Water mains which feed

the metropolis,
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Electricity
Power supply shall be from the municipal supply
system which is the National Electric Power
Authority (NEP4Z)., The NEPA sub-station is
located along the rail towards Kano just about

1km away from the site. Nevertheless, a standby
generator should be installed to supplement the
National grid.

Waste Disposal

Due to the existing regulation specify that waste
water meant for discharge in to municipal sewers
must have pollution load not exceeding that eof
domestic sewage and coupled with the absence of
any municipal sewer within a reasonable distance,
necessitate the provision of a purifying plant fer
the complex.

The stream on the site can simply be supplied with
the partially prurified water,

DESIGN BRIEF

1

The Brief

The complex will consist of the following:=

Livestock market for marketing of cattle, sheep,

goats and camels,

Lairage or reception for cattle, sheep, goats

and camels before slaughter.

Slaughterhalls for both normal and emergency slaughter

and cold stores.

WVhole sale meat shops
Administration and social welfare
By=- products processing unit and maintenance.
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In the three slaughterhalls for cattle, small stock
and camels respectively, line system of operation, in
which the slaughtered animals are transported on a gravitatio=
nally activated rail from one working position to another,
is suggested. This system is the most compact and
economical of all the systems, Being the simplest in
design there is less chance of serious breakdowns with
consequent loss of production,
6+2.2 CAPACITY
i. The livestock market is to be designed to hold

the following livestock at any given time:

Cattle - 2,000 heads

Sheep - 3,000 heads

Goats - 3,000 heads

Camels - 200 heads

ii. The Abattoir
The population of Kano metropolis is projected to
about 1.35 million by the year 2,000 using the
National growth rate of 2.5% per annum and 1986
population figure of 1m as the base for calculation,
Within the period in question the per capita meat
consumption figure in Kano will increase by 1.0%,
according to Food and Agricultural Organization
(FDA 1980) findings. Therefore the per capita.
meat consumption rate by the year 2000 will stand
at about 23,06kg ptr annum, with per=-centage supply
from each livestock type as follows:



Cattle- 64%
Sheep - 8%
Goats= 16%
Camels- 12%
According to the above analysis daily slaughter figure
will be: Cattle = 281 heads
Sheep = 334 heads
Goats - L5 heads

Comels = Ll heads
Having noticed serious fluctuations in the slaughter
figures for the past seven years (see table 1); a safety
factor is adopted in the form of percentage increase
as follows:

Catitle - 25%, sheep- 5%, Camels- 36%
The abattoir is therefore to be designed to handle the
following stock:=

Cattle =~ 350 heads per shift

Sheep <« 350 heads per shift

Goats - U445 heads per shift

Camels - 60 heads per shift
6.2.3 Schedule Of Accommodation

A, Livestock Market
. Cattle pen 9,50hm2
« Sheep/Goats pen 8,6h0m2
. Camels pen 1,2961:12
. Control post‘ ’ 36m2
. Retirement shelter 366m2

'« Fodder storage 1,&90m2
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ANALYS\S

AVTHOR .

TABLE |
ANNUAL SLAUGHTER FIGURES IMN IXANO
Y
_ j LIVESTOCK| CATTLE | SHEEP | GoATS CAMELS
1980 __i 129.445 44.26% 149,725 9,228
L1981 | iz9.ses | iz | 12410 15411
1982 1n,m06 | G4q89 148,253 - 2\, 7%6
1985 | 2,759 | So502 | 129,913 | 24554
1984 118,837 53.404 - 3%, 808 | 35,086
1985 | 106,948 | %56 | I32.8B | 4900
1986 67,042 be.507 2,460 | 32.500
TOTAL | 902,39 400,994 936,907 ", ele
CARCASS WEICHT | TOT4A
IN Tons | /40,4782 | 10,024-% 2%,422:7 19,0755 203, 000+%
e —— — e - _f p— — - - — . —
PERCENTAGE | : . . . 400 %,
ComposiTioN ! ‘4_/' a !' 16 % 2
SOURCE:
DATA - KAND ABATTOIR LIMITED,
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B. lairage (With Capacity of 1% days slaughter)

+ Cattle pen 1,94 m°
+ Sheep/Goats pen 1,272 m°
+ Camels pen 432 n?
« Isolation pen 720 m®

Ce Cattle Slaughterhall

% Casting/sticking area 56 m®
. Bleeding Area 36 n°
« Head and offalroom 180 m?®
. Hide room 60 w®
« Legroom 126 m®
« Emergency Slaughter hall 270 m2
. Detained meat room 168 m?
« Condemned meat room 144 ma
. Cold rooms 138 w®
« Slaughter hall 1080 m?
D, Sheep/Goats Slaughter Hall
« Casting/sticking area 4O m?
« Bleeding area 24 w?
. Head and offal room 108 w®
. Skin area L8 w?
. Slaughter hall 648 we
E, Camel Slaughter Hall
. Casting/sticking area 60 m2
« Bleeding area 2l n®
« Leg room e ’ 2l w?
.I Head room 32 mz
+ Skins store 32 m?

» Offal room 2 m2
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Detained Meat room
Slaughter hall

Administration

v
L

Managing Director/Secretary
Assistant Managing Directer
Secretary

Accountant

Welfare Officer
Maintenance Officer

General Office/Store
Accounts Clerk

Board Room

Reception

Meat Inspectors

Chief livestock supritendant (CLS)

Assistant CIS

Changing and Resting roem
Livestock supritendant
Meat Technologist
Laboratory

Medicine Stere

Sanitary Engineer

Butchers Unien

Sarkin Fawa (Chief of butchers)
Sarkin Shanu(Traditional title)
President/V,P .
Secretary/Ass. Secretary
Treasurer/Financial Secretary

Other Officials room
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48
112
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L

Worker's Facilities

Changing room
Lavatory

Clinic
Cafteria/Kitchen/Store
Laundary

Equipment Stere

Jo Ancillary Services

K.

L

*

g

Beiler room

Stand by generator
Work shop/store
Over~-head storage tank
Waste treatment plant

By~-Product Processing Unit

Blood Meal/Store

Bone Meal/Store

Hide and skin salting
Hide and skin store
Guttery

Compost bunker

Wholesale Meat Shops

Beef shops

Mutton shops

Goat Meat Shops
Camel meat shops
Viscera shops °
Head and leg shops
Deboning room

Changing room

162 w°
78 m?
96 m°
236 m°
66 m°

120 m°
160 w®
96 m°
80 m®
104 m?
72 n

480
200
280
120
120
120

72
132
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. Lavatory

6¢2.4 _Labour Force
Personnel
“ Lairages
. Slaughterhalls/cold rooms
. Cleaners
. Administration
. Meat Inspectors

. Kitchen
. I.ﬂ.undﬂry
. Clinic

o Ancillary
5 By~Product processing Unit
. Wholesale Meat sheop

90
15
18
16
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120 m
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6.3  IHE DESIGN

643+1 CONCEPTUAL DEVELOPMENT

"The development of organisational patters for
design program begins with the observation of the
characteristic activity patterns of the users. This
reveals a hierarchy in frequency of the uae.'1
The physical design is generally the result of a =
combination of three concepts:

‘s The characteristics of the construction site;
its shape, the sorrounding environment,
accessibility ete, lead to a specific design
form,

* the use of the functions of the structures as
form generators

¥ Accommodating the program in an arbitrarily
pre-determined spatial form,

It is obviocus that the best organisational solution

is a combination or product of all the concepts. However,

majority of Architects employ their own distinct alphabet

of archetypal forms within which they have developed
their spatial skill of visualization and design,-
Some of these models are the rigid, the star and the

ring. Each of these basic forms favours a spatial form

of organisation that is flexible or rigid, open ended or

finite, centralised or divergent etc. they include

-

the following:=-

1. Kemper (1979)
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i,/ The Ring: . very closed and rigid, expansion can

31, Radial or star patterns:-

o

only be by complete repeatition

« Ppromotes interactions in the central
core

+ Suitable for small

organisation only

these are appropriate where
all functions and activities

have their orgin or destination

in a central core
instead of flexibility radial
design offers simplicity in

RADIAL i i

organisation
encourages interactions of all

kind, STAR

Grid, Net or Checker Patterns:-
offers greatest flexibility
because of its modular structure
it can be extended and changed

without interupting the whole

organisation. NET
It is easy to work with 38?’1 17

complex organisations respond

" -
well to these patterns but may

had to monotony

identity. “ ...-“" dﬂ‘ —



iviy Idinear and Axial Patterns:
‘e Linear pattern has a single spine
along which all elements are
LINEAR

organised and which determines the
direction of growth, but eventually

the spine may become overkoaded

a focus than the linerar pattern,

fs the axial pattern gives more of I}'"""'iz
—ﬂ

and can be developed in phases,

Most urban projects follow the
AN AL

axial pattern.

Going by the above mentioned three concepts:

those of site character determinant functional approach

and arbitrarily pre-determined spatial form, the complex

in question has been conlieved on the basis of its
functional organisation and the character of the site.

The functions of the complex follow a horizantal-
linear-organisational flow, with the livestock feeds
unit feeding the livestock market, while the Abattoir
is supplied with raw materials from the livestock
market and the wholesale meat market is fed by the
Abattoir, with the administrative unit being the
coordinating organ of the complex.

The site posgs the greatest limitations, due to

its widespread nature large acreage and difficult
immediate sorroundings,this led to the difficulty of
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identifying a natural point of ingress to the site.

The only possible natural ingress is towards the eastern
part of the site close to the crossing point of the

rail line and the road. This means that the administrative
section is best located towards the- eastern side of

the site close to the ingress point, Next to it is

the Wholesale Meat Market which is the most frequented

by customers, While the livestock market is sited

towards the western part of the site closer to the source

of feeds supply, that is the farm,

Out of the above mentioned organisational patterns,
the Net or Checker Pattern best suits the pattern of
the complex. This is because of its ability to expand
easily without disrupting the- remaining organisation,
it is easy to work with, and offers greater flexibility
which is an important pre-requisite in any industrial
complex planning.

643.2 SPATIAL ARRANGEMENT OF FUNCTIONS:

In general, a complex of this nature must be
functional, compact in space, and designed for
economical throughput in relation to the capital and
operating costs. There must be satisfactory working
conditions, safe equipment and provision for the highest
sanitary standards. Internal communications should be
such that there is efficient and sanitary flow of the work,
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Livestock Market

It is assumed that livestock will reach and leave
the complex by trucks and/or driven on hoof, as such
provision for their reception is made. A provision
for loading and off-loading of the beasts is made, with
a waiting area for the trucks. An inspection station
is provided with arrangement for disinfecting the beasts
in Dipping pools for both heavy and small stocks.
A seriously infected animal is separated before reaching
the poe] ., while others are led through the pool to a
waiting area before sending them to thdr respective :sheds,

Three different kinds of sheds are provided, for
cattle, camel and for small stocks respectively.
Cattle are placed closed to the reception area because
of their cumbersome nature compared to other stocks,
the camels shed are placed next to that of cattle,
while small stock are placed further inwards, Fodder
storage, control post, security offices, resting shelters,
and toilet facilities are alco provided to ensure a
well-secured and convenient environment,
Lairage

There exists an ample unobstructed passage between
the livestock market and the lairage. The lairage
igs divided into four (L) separate pens for the each
livestock type, cattle, camela and small stock, while
| the fourth one is meant to keep the infected animals
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for further examination and care and is called Isolation
peny Further sub-divisions are made for the separation

of restive animals, long-horned and weak enes- inorder
to ensure sufficient and undisturbed rest., It is also
designed with walkways in between the pens for smooth
undertaking of ante-morten examination.

The Abattoir

In the design of the abattoir a clear division
between clean and dirty operations is achieved, whereby
the live animals enter through one end of the building,
that is from the lairage, while the dressed, inspected,
fresh or chilled carcasses leave through the opposite end,
towards the wholesale meat market, The arrangement is
in such a way that the carcasses move in one direction
towards the cold rooms and the dirty offals (hides, feet,
guts etc) in another direction without any risk of
contamination.

An overhead rail enables the meat inspector
to undersake the necessary post-mortem examination
without holding up other operations. Infected or
suspected carcasses are removed from the main rail
and are led to Detention room., Further- examination
is carried out in the Detention room, from there the
carcasses are moved into condeaned meat room when

4
found to be unfit for human consumption or trnasfered

to the cold room when fit for human consumption.



106

The Boiler House, stand-by Generator room, Gut-
scrapping room, Hide and skin salting and storage,
Blood processing and Bone Meal Unit form a separate
unit from the main building, and are conveniently
sited for easy transfer of products to be dealt with.
Distances from workrooms to workers facilities are

ninimized,
Whele-Sale Meat Market

This is supplied with fresh meat directly from the
slaughter halls or from the cold rooms, using the over-
head rail. Two systems of corridors are provided, one
meant for the supply of fresh meat to the various meat
shops, while the other one, which is wider is meant
for purchasing and laoding of the carcasses unto the
meat vans, An ample- space is allowed for the vans
to manoeuver in the loading Bay for the supply of meat
to various consuming centres, and awaiting area is also

allowed for them,

Administrative Unit

This is situated in a more or less central position
and within a walking distance from the main entrance
for the benefit of pedestrians, Vehicles are to be
parked in a centralized position between the adminitrative
block and the whole sale meat market,up to-date toilet
and dressing accommodations are provided. First aid
rooms or more precisely a small clinic with a trained

industrial Nurse is also provided.
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A staff canteen with provision for both senior and
Junior staff is provided.

6+3¢3 Comppsition

*The plan being an architectural conception can
not be considered as an independent entity for it is
directly related to sections and to the elevatianaft
A spectator who examines a picture or a facdde of a
building, is able, generally speaking to see and grasp
the composition as a whole. But in the case of the
plan which is not limited by obstructing walls and
floors, and his perception can only grasp the whole
conception by travelling round the building and examining
each room inturn., By reason of this limitation the
various elements of a plan cannot be compared with each
other and considered together from quite the same point

of view as it the case with an elevation,

With this notion in mind, the layout of the complex
is composed of a multiple repetition in various proportions
of a single element, the U-shaped form, being obtained
by arranging and massing the units to agree with the
general purpose of the whole complex., The nature of
the program, the general requirements of functions,
character, and site dictate the formation of this kind
of composition. ﬁurtﬁ;nmore, the courtyard pattern
attained is in response to the arduous climite persisting

in the region.
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Architectural design is essentially three
dimensional in character, of which elevations are only
a mere envelope to the internal forms and which the
later express some degree of influence on the former.
The degree to which this influence is expressed is a
matter for the architect to determine, and this depends
on the impression the building is desired to convey
and upon the interest and worthiness of thevarioms internal

elements to obtain recognition externally,

Under these conditions, one of the primary
determining factors in the design of the elevations will
undoubtedly be the desire to convey a definite expression
of the purpose of the building, and secondly that of
sheer abstract beauty in design.

The expression in the elevations of the main
slaughter halls, in the complex, rising above the
roofs of the subsidiary plan elements shows clearly
the desire for monumental effect. And generally an
effort is made in endeavouring to blend this expression
of purpose towards production of beauty of form,

6.3.4 DETAILS
¥alls
All walls are designed in such a way that they
are easy to clean and disinfect, and are made up of
simple and sound construction. In both the livestock

market and the lairages, the walls are made up of
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galvanized tubular steel, whereas the walls of
Administrative section are made up of load bearing
sandcrete block walls rendered to smooth finish with
concrete mortar, In both the slaughter halls and in
the wholesale meat the walls are of sandcrete blocks
finished with durable smooth impervious white tiles up
to a height of about 1.,8m from the floor,

Floors:

With the exception of the floors in the offices
all others are made up of hard, impervious non-ship
material laid to fall into a central drainage system.
In the slaughter halls specially hard impervious and
non=-slip grooved tiles are used, and with careful
variation of floor levels improved hygiene and easler

working is to be ensured.

Roofs:

Jn the livestock market lattice steel portal
frames carrying light asbestoes roof is used,
While in the slaughter halls lattice tubular steel trusses
of 18m span at 6m centre to centre carrying light
asbestoes roofing sheets with flat smooth soffit to
act as ceiling are used, In the case of Administrative
block, By=-product section and the whole sale meat shops
a 10cm mass concretf treated with 2cm granolithic

screed finished with 3 coats of reflective bituminous
félt is used,
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Drainage:

Floor drainage in both the livestock market and
the lairages are by channels 30cm decp covered with
perforated metal outside the pens, In the slaughter
halls the floors are carefully varied in levels so as
to facilitate easy and quicker cleaning operations;
on each level the floor is laid to fall towards a
drainage out-let at the centre. Blood is not allowed
to gain access to these gullies, as it congeals and
quickly block the drains, it is rather collected in
shallow trays 50cm diameter and 10cm deep at the bleding

area'y’

Orientation

Generally the longer axes of the buildings are
oriented east-west, with longer sides facing North
and south, with minimum openings towards the western
and eastern elevations, thus avoiding the effect of
direct sun rays. And where they are found an effective
shading device is employed to reduce the effect of the
direct sun rays.

Ventilation

Ventilation is better achieved and dust percolation
is reduced when windyo openings are obligue to the
direction of the prevailing winds. (Oyelowo 1977).

In the light of the above notion, the configuration
of most of the building is obligue to the prevailing
North-East and south-west winds,
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Axso the courtyard system of planning adopted
creates some kind of micro-climate which supplements
the natural ventilation and accelarates the removal
of offensive odour. Due to the humiditive nature of
the slaughter, the slaughterhalls are provided with
roof ventilaters and exhaust fans to quicken the

removal of the saturated air out.

Lighting

Natural lighting through the side windows couldn't
suffice, due to the wide spread of the slaughter halls,
therefore roof lighting is employed as supplementary.
The combined intensity of natural and aritificial
lights of 20foot candle power is suggested, except
where isnpection takes place, where it shall not be less

than 50 foot candles,

Cireulation:

The circulation is based on the principles that
live @nimals enter through one side of the Abattoir
building and leave as dressed carcasses on the other
side. The animals are brought to the complex by being
driven on hoof or by vehicles and are received in the
lairages thropgh the livestock market, From the lairages,
animals are driven into the slaughter halls for slaughtering
and dressing, and® the'stored in cold rooms before final

dispatch to the meat shops,
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Attempt has been made to ensure that the workers
do not cross the production lines, this is achieved
Dy the provision of an over head bridge linking the
slaughter halls, Also an efficient circulation between
the slaughter halls and the by=-products unit by the
use of roofed walkways are provided., This forms the
basis of an efficient and free circulation throughout
the whole complex.

Landscaging

Untill recently landscaping in factories was
negelected and considered as a diversion from work and
a waste of money. But recent studv shows that, more
Job statisfaction and overal output are recorded in
highly landscaped factory environments as compared
to neglected ones. This Jjustifies the planing of trees
and shrubs as well as careful planning of courtyards
adopted in this scheme,

Slaughter Hygiene
The production of wholesome meat with good storage
qualities and the reduction to a minimum the risk
of meat borne diseases in any meat production plant,
as a rule, must follow certain sanitary conditions,
as follows:

1. Only healthy,sclean and rested animals should

be slaughtered;
2e Slaughter staff suffering from infected wounds ,

sore throat or diarrhoea should not participate
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in any slaughter operation or handle meat,

3¢ dally routine cleaning should include, 1airages;
slaughter halls, guttery, hides and skins sheds,
lavatiories and all ancillary structures;

li¢¢ hides and skins, legs and ail intestines and any
other dirty organs should be speedily removed

~ ZIrom the slaughter halls; '”"“"” '__ o

5J drains and the whole effeluent sfstéﬁ mﬁst be
checked daily and kept in good working order;

& rodent and insect control must be routinely carried

| out; L S |

7« all mobile equipmént such as hide puller, dirty
removal carts, head and feet wheel barrows and
son on, should be subjected to thorough disinfection
daily;

8 all waste water disposal should lead directly inte

. the main drainage system, after all solid material

o has been screened and removed;

5'f, 97 pathways leading to guttery, compost bunker, hides

B and skin shed, condemned pit and other ancillary

structures should be paved so as to avoid bringing

o earth or mud intoc the slaughter areas;

j _-1Qﬁ through cleanliness of the whole fenced area-

should be ensured from time to time,

Referenceg: : o .

1, Kemper, A.N, (1979), Architectural Handbook. A Whiley
e Interscience Publication, Canada, pp. 276=277

2. Edwards, A.T. (1952), Style and Composition in irchitecture,
X e Alec Tiranti Liwmited, london, U.K. ppe 98 - 104

o
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CHAPTER SEVEN g

70 Conclusion And Recommendations

7«1 Coenclusion:

Apparently the thesis has been a demanding one full
of inherent difficulty in finding ready-made materials and
appropriate standards applicable to our ow situation.

Some of these standards had to be established physically
with the help of a veterinarian in old Kano Abatteir,
standards like the confinement area for camels in both
livestock market and in lairages are-established, this also
include the appropriate height required to house the camels,

Another problem is the aspect of the appropriate
technology to be employed in the abattoir. Out of the four
know methods of slaughter operations, only one has been
recommended for our own use, being what we are., Dr. Kwaga
has suggested the use of gravitational rail system, for its
simplicity in manupulation, lower in cost and very low
chances of break down and quite suitable for use in any
slaughter house with throughput of up to 60 slaughters per
hour,

Quite a lot therefore has to be done on this subject
with view of establishing appropriate standards and
technology that are applicable to our own situation here.

7«2« Recommendation

The primary purpose of meat hygiene among many things
is to ensure that meat is made wholesome and safe to
members of the public, There are severa; diseases caused

4
by bacteria and parasites that can be transmitted from animal

to mai through meat.
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Unhygienic slaughtering, processing, transport and
sale of meat contribute to the contamination of meat
in addition to the infections present in animals before
they are slaughtered,

Fortunately the Authorities con-cerned are aware
of this fact for a long time, and made a positive step
in constructing, modernizing and developing a number
of slaughter houses in the country, as well as for
revision of meat handling procedures. They really
deserve full praise for such an action. However, these
plans usually apply only in urban areas or to plants
producing meat for export, whereas most slaughtering
still occurs in rural areas where there is an urgent

need for improvement in meat and slaughter hygiene,

This is the best area the Directorate of Foods
Roads and Rural Infrustructure (DFRRI) should have
started with, I suppose no scheme will be a success
without the people present to put it into practice,
instead of roads which do not normally serve their
purpose before they become destroyed, peoples health
and safety should be ensured, The existing hospitals,
clinics and their staff have been orientated towards
curative~ medicines, giving little attention to
preventive medicine, In the rural areas where there 1s

no pipe borne water, the best approach to medication

should be the prev;ntive care,
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Finally the provision of and centralizing the
slaughtering activities and slaughter facilities
with irained meat inspectors in both our urban and
rural areas is a cheap and an important tool in the
attainment of the goal of "health for all by the year
20007,
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