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ABSTRACT

TCPI C DEFI N TI ON

This is an industrial concern which nakes use of dairy-
produce, mainly mlk fromcow, as the starting material in a
processi ng which culmnates in the production of various itens
such as pasteurized mlk, yoghurt, butter, ice creamand

powdered mil k,

STE

The site chosen f»r the proposed industry is at Offa.
Offa, the second most important town in Kwara State after
Ilorin, the State Capital, lies on latitude 8° N and longititude
5 E and is in the Guinea Savanna region with wet warm season
(April to September) and hot dry season (October to March),

The Site pr«p»r lies to the North of the town along
the Offa-llorin road and it is within the industrial zone
of the town's development map. The Site has vast expanse
of land (about 8 Hectares) to meet all pre and post planned
structures requirements and is devoid of any natural
obstructicns. The land slopes gently towards the Southern
part. The Site is bounded on the North and the West by
vacant undeveloped land while to the South it is bounded

by a proposed oil factory and to the East by the highway,

COPE:

The problems associated with the revitalization of
a nation's economy especially where it is based on a single
product like oil in the case of Nigeria, are enormous and
numerous and commend painstaking efforts in desirable goals
were to be achieved, but since it is humanly impossible to
provide solutions to every problem, the scope within which

solutitns would be propounded should be limited and defined.



MACROSCOCPE:

O a larger extent, this project seeks means to
industrialize the nation's econony possibly through an
agro-allied industrialization schenme. The Dairy Industry

has been chosen to stress this proposal,

M CRCSCCOPE:

The design of internal and external space to the
requi rement of production process in a dairy industry woul d
be dealt with as the main area of concentration.

QOAL:

The provision of a production space and environnent which
enhances the achi evenent of high degree of effective and efficient
productivity is the set goal to which this project is direoted,
CBJECTI VE

PR MARY - Material and techniques utilization to achieve
| ongest practicable life with mninumnaintenance in spite

of relatively severe process conditions in the dairy industry,

SECONDARY - Revanping, Revitalization and Resuscitation of

the N gerian econony by diversifying it through the agro—based

i ndustrialization.

BRI EF:

The design enanci pates froma critical analysis of economc
bedrock of N gerian which is generally accepted as being in a
precarious state. Due to the Country's over dependence on oil,
declining oil sales in the world market have the devastating i npaot
on governnental policies and operations; meani ngful devel opment and
growth programme are stiffled by the global oil-market situation

whi ch portrays no index of a brighter future situation.



The purpose is therefore to analyse the existing situation
and synthesize the necessary fabrics which in all its
ramifications would ensure a buoyant, self-sufficient and
self-subtaining economy. The achievement of a solid
economic "bedrock helps provide the nation with an economy
devoid of any tentacles, free and independent of outside
evil machinations, manoeuvring and manipulations, there
would be a development of indigenous economic potentials
both in human and natural resources, a producent and
meaningful management of the nation's resoucres and an
elimination of any form of dependence on the vagaries of
economic and political development of other nations.
Surely, agro-industrialization of the Nigerian economy

is best recipe.

The concept of an ideal state is an utopia one but
efforts should be mede towards the achievement of its best
intentions within the framework of the available human and
natural resources. In the annals of nation building no
facet of human endeavour could be relegated more so the
contribution of architecture towards the salvaging of a
dwindling economy through an agro-allied industrialization
proposal. Since the architect is the pinnacle of the
construction industry, the evolution and successful
accomplishment of schematic designs and plans rest on his
oars; moreover, the architectural profession is studiously
married to the economy, its level and mode of operation in
any nation is a reflection tf the state of the economy,,
it is therefore in the interest of the former that the
economy upon which it is operating is prosperious, viable

and self-reliant.
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It is my strong belief that in Nigeria this would be best
attained through an agro-industrialization scheme, the

Dairy Industry has been chosen to illistrate the feasibility
of this proposal. The design considers general requirements
such as location, site, raw material acquisition, transportation,
marketability, labour, capital, and others including flow
pattern, circulation, production process, design expression,
structure and materials. Because of its acidic and wet
processing nature, special consideration would have to be
given to the material and techniques applied in the
construction; flexibility and the need for high standard of
hygiene and sanitation required of the dairy industry
production processing imposes special responsibilities on
the architect; this is why the design of internal and
external space to the requirement of dairy production, process
chosen as the man area of concentration would be found to
be very appropriate and particularly useful. The design
provides for administration, workers, welfare, auxilliary
and production facilities as well as water supply and

affluent treatment plants have been provided.

Briefly, the write-up commences with an introduction
of the topic, its problems, scope, purpose and suitability
are also touched upon. Chapter Two deals with evolution
of industries with particular reference to Agro-industrialization
and Dairy Industry in Nigeria. Fom location, land acquisition
and financing of the industry in Chapter three, the work goes
on to discuss the methodology utilized, the site study and
its analysis while chapter five deals with studies of existing

dairy industries and appraising their advantages and shortcomings.



From brief description of what the design entails in
ohapter six, the work highlights problems encountered with
the design and considerations for these problems and other
salient items in chapter seven. Cowv breeding, feeding,
housing and management is dealth with in chapter eight while
chapter nine discusses milk production, collection and
processing into various dairy products. The design of
Internal and External space to the requirement of dairy-
production process is stealth with in chapter ten and

lastly in chapter eleven a schedule of all provided spaces

with their areas are given,

ACHIEVEMENT/CONTRIBUTION

This project is highly feasible and contributes
immensely to revitalization, revamping and resusitication
of the Nigerian mono-cultured economy by offering a viable
alternative of diversifying its foreign reserve earning
source, that is through agro-industrialization. World-wide,
it is accepted that industrialization is the vehicle to a
greater tomorrow; agro-industrialization provides employment
opportunities, promote wider and more effective linkages
between different sectors of the economy, helps develop a
prudent management and utilization of natural and human
resources; provides abundant, sufficient and reliable food
and raw material, stimulate a technological take-off and

create wealth to improve Nigerians standard of living.

Particularly, the Dairy Industry chosen as an example
of the agro-industrialization scheme, would help improve
nutritional standards and contribute to healthy growth and

development of Nigerians.
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CIAPTER ONE

INTRODUCTION, PROBLEMS, SCOPE, PURPOSE AND SUITABILITY OF TOPIC

Like most third world countries, Nigeria used to rely
heavily on agriculture for her economy, Agricultural products
in 196l;, accounted for about severty por cent of the total
exports and by 1967, Nigeria was earning about £54.7 (31109.L)
million from her cocoa sales, which accounted for twenty-three
per cent of the total export carnings fo that year, But the
discovery of o0il in 1959 at Olaibiri gave birth to an o0il era whose
production became highly intensified during the OPEC (©il
Producing and Exporting Countries) price hikes of 1973/7L.

With a peak production of eight hundred and twenty-three (823)
million barrels being reached, Nigeria became the second largust
oil exporter tc the United States of Americaj from about seventy=
five per cent in the 1970s, 0il rose to ninety per cent in the
19808 and today oil virtually controls the Nigerian export
market as the sole foreign exchange earner for the nation,
Consequently, the economy has become highly exposed and
valnerable as any 9113ht change intthe 0il market would
drastically affect.the nation's growth and development plans,
0il future proppects might not be so bleak but considering the
downgwing experienced in 1975, 1978; 1981; considering her
pronounced emphasis on self-sufficiency, self-reliance and

industrialization, Nigeria cannot afford the price of a mono-cultured

economy,




In order to forestall the onslaught of economic and political
bliss, many patriotic Nigerians have stressed the need to build a
sound and sokid economic bedrock, This, it has been opined could
be done by diversifying the nation's source of revenue. The
researcher of this work believes tha the best recipe, going by
Nigerias economic history and development is to shift the emphasis
on oil to agriculture, This then form the basis of this work
which seeks to diversify the nation's economy through an agro-based
industrialization scheme, The purpose is to analyse the existing
gituation and synthesize the necessary fabrics which in all its

ramifications would ensure a buoyant, self-sufficient, self-reliant

and self-sustaining economy,

As a means of industrializing the nation's economy through
an agro-basis, the Dairy Industry has been chosen because of its
immense contribution not only to the improvement of a developing
economy but to life as well, It is the responsibility of the
researcher as an architect, to evolve a scheme of plans and
designs, the accomplishment of which would bring to fruition
the lofty and laudable objectives of this proposal,
The tgsk of evolving design plans for such an industry, involves
not only the general conditions of design considerations but
also the flow patter, the production processes and the biological
aspects. The planning and construction of administrators and
technical specialists, The dairy industry imposes unique
responsibility on the architect, Firstly, the materials and
techniques used in building must be such as to give the longest
practicable life with the minimum of maintainence, in spite
of working conditions which are often relatively severe from

both the mechanical and chemical points of view, . . '".5
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Secondly, repairs, alterations and extensions which may arise as a
result of developments, must be possible with the least of disturbance
to the production processes, These conditions are fully looked into
and solutions are given,
The need for higheat standard of hygiene need not be emphasized,
Milk is a most suitable medium for micro-organisms growth, every
possible measure would therefore be made to reduce the possibility of
contamination, particularly after processing, Failure to control
contamination may, however, lead to disastrous results and collossal
lost especially if the organisms are pathogenic, Hence not only must
the plant be easy to cleanj the conditions must be such that it is
evident to all that a high standard of hygiene and sanitation is
being achieved,
Apart from the secondary objective of industrialising the
economy, the primary objective aims at creating a functional building,
able to house process equipment in the most efficient way, fulfil its

industrial purpose and be a pride to the community,

African agricultural performance and its future prospects
have been the subject of great concern to the world. Underlying the
decline in African agricultural production are various constraints
which hinder its proper realization, Climate, amongst other natural
constraints, is a principal culprit; for while rainfall is virtually
zero in some areas bordering the desert to the country's north, it
is too much in others, Rivers state of Nigeria for instance, This
creates difficulty in proper animal and crop husbandry. WYhere rain
is high forest is the resulting vegetation but this is infested by

Tge=tse fly which transmits disease to cattles;
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The high yield per acre of land and agricultural productivity

which are conversant with countries like America, South Africa, New
Zealand are elusive to Nigeria because the majority of the rural
populace who are farmers use crude traditional implements which are

laborious and energy dissipating.

Government programmes like the Operation Feed the Nation and
the Green Revolution were commendable. but their efficiency and
efficacy as the right panacea for the nations' insufficiency and

adequacy in food production is what we all are witness to,

No wonder then that Nigeria has tc import large quantities
of rice, milk and meat in spite of our vast arable lands,

Government policies are not pursued with the good intentions cof

the rhetorics.

One inherent problem from the former cclonial masters is
that Nigeria was brought up as a primary producer, Investiments
were concentrated on slender infrastructures, thus denying

Nigeria the benefit of rapid development and growth,

Maferials have to be imported as locally available ones were
not developed. This constitute a drain on the foreign exchange
earnings and inadequacy of supply which often leads to less

production or no production at all,

Capital adequacy is also a problem to agro-induslization,
Most of the successful banking houses in the country were foreign
owned, as such their attitude towards weaninful industrialization

was deplorable and so is the various financial institutjonms which
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only give fund on strigent stipulations. When money is released,
it may not go to the real farmers who are ready to commit the money
into feasible projects because the peasant farmer just dont possess
the colateral security often demanded as a pre-requisite for loans

by Banks,

Like many other developing nations, Nigeria has only semi-skilled
and mostly unskilled labour. Managerial and technical staff to man
various industries is in short supply., Importation of skilled
manpower therefore becomes essential and often this results into
more pro:lems, The high facilities and technology required of

modern industries may be far fetch within the available resources,

The quantity and quality of social and economic goods and
services which a commmnity consume is determined by their
national income level, When this is low, the standard of living
would also be low and so would be their purchasing power,
Consequently, quality and amount of goods and services produced

would be affected.,

Availability of infrastructural services such as water,
electricity, roads ete affect industrialization especially in
lMigeria where taps may not run for wecks and electricity cut-off
for months, Many manufacturing components and gadgets become
damaged. All these are general problems which hinder industrialization
in Nigeria and to which solution through governmental and private

efforts are variously offered,
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Identified problems which exist and whose solutions are
hopefully going to be achieved through this design include
breeding, housing, fezding and milking of cows, sales of milk
and its products and the conservation of excess milk, The
modern techniques of brezding with its resultant production of
more resistant and healthy cows are unkown to the local producer;
cows are mostly left to sleep in the open thus they becone
exposed to inclement weather and diseasej moreover, the cows are
fed on poor pasture and the cows have to trek long distances
thus expending much of their energy, the pasture is sometimes
nutrient deficient., These mke the cattle weak, unhealthy and
consequently unable to achieve high productivity.

Since cows are mostly kept because of the finmancial
benefits derivable from their sales, milk production is less
encouraged, Milking, when done, is under unhygienic conditions,
The milk therefore gets casily contaminated and spoilt., Because
the producers are not conversant with milk conservation methods,
less milking of cow is done so that whatever is obtained could
be easily sold, otherwise most milk is thrown away. From all
these one can see that the milk industry in this area is in the
wrong hands and not being properly utilized, The lucrative
prospect both in terms of economic and health benefits derivable

exploited.
from milk and its products is not being ; + This work would

ratify the situation,
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The topic chosen is therefore very suitable as a thesis
work if just for these aforementioned problems which are dealt -
subsequent chapters, In 1979, Nigeria spent 1,3 billion
dollers on food importation, By 1982, it had risen by almost
79 per cent to 2,3 billion dollars, The annual growth in food
import bill is nearly 26.3 per cent and in the last nine months,
Nigerians have witnessed an unprecedented 300 per cent inflatory
of food prices; as the nation's foreign exchange earnings decline ©
frem poor oil sales, the ability to import badly needed food
declines too, coupled to this is th: fact that while more than
78 per cent Nigerians are farmers less than 12 per cent are
engaged in animal husbandry and of this meagre percentage,
a very insignificant percentage do rear and breed cattle for
just the milk, This dairy industry weuld hopefully stimulate
local food production by inculcating in more Nigerians the

idea of producing even more,

The basie aim of the Food and igriculture Organization
(FAQ) of the Unitcd Nations is to encurage greater and better
production and distribution of food and to improve nutritional
standards especially in the developing world, Since milk is
the cheapest source of meeting this, it would be in Nigerials

interest that milk and milk products be available.

Agro=-allied industrialization of which the Dairy Industry is
an example, would provide an economy free of external mischief;
Nigeria would absolve herself free of any whims and caprices which
make nonsense any dream of national dynamism and unity., Today
in-gpite of their independence, many African states are in
perpetual bondage, with the government being teleguided by

Washington, Paris or Moscow.
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With raw materials being locally procured and with importation
of less foreign hands and food, the nation would be able to
conserve dearth foreign exchange and develop her human and material

resources,

The industry would improve upon standard of living by offering
employnent opportunities thus increasing their purchasing power.
One cannot help but reiterate that the march towards self-sufficiency,
economic and political survival has already started and that the
industrialization of Nigeria's cconomy through agro-basis is lcng

over due,

Painstaking efforts are commended if desirable goals were to
be achieved to the enumerated enormous and numerous problems,
But since it is humanly impossible to provide solutions to every
problem, the scope within which solutions are to be propounded
should be limited and defined, Having opted for agro-allied
industrialization scheme, emphasis would be on a design which
would enhance efficient, smooth and effective running of the
industry; attention would thercefore be focussed on needs and
requirements which are indispensable to successful operation
of dairy industry. Problems are being envisaged mainly around
the production area; complex but very schematic design is the
only recipe to technology and technique required of a modern
day factory. This is why the production areas has been chosen
as the area of specialization with the design of internal and
external space to the requirements of production process aas the

specific area of concentration,
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CHAPTER TWC
EVOLUTION OF INDUSTRY -
AGRO-INDUSTRIALIZATION AND DATRY INDUSTRY IN NIGERIA
The intensive and fundamental process of transformation
and adjustment of traditions and civilizations of a society to
a new world of machinery and steam started in 1815 in the
Eﬂnited Kingdom and Western Burope from where with great impetus,
it spread to Germany, Italy and Russia, The basis of industrial
revolution was the application of steam power to machinery for

( .

In much of the world today, the same transformation

purpeses first of production and then of transport,

is being undertaken as a matter of deliberate policy by
government, The impact and repercussion of industrialization
varied according to the condition and character of each
country and according to the precise time and stage at which
it operated most fully in cach country. In Nigeria as in most

developing nations, the process is slow,

The race between industrialization and increase in
population is very narrow, propensity to same for future
investments is low and the income elasticity of the demand
for consumer goods is high because of appallingly low income,
Thug,!'the curse of the poor is their poverty' aptly applies
here; for even if population is checked, an initial impetus
towards development caused by improved food supply may fade away
if the community has a low propensity to save, Thus for
countries undergoing the early stages of development (that is,
the developing nations) the nineteenth century was more
favourable to capital formation than the twentieth century
because of the restricted demand for consumer goods by

governmental policies,
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Since the scle aim of the cclonial masters were to develop
her colonics only up to the stage of under-development, the
colonies were held in perpetual bondage of exploitation,
Nigeria was not spared the spectre of this situation as she was
only developed to become a continued source of raw materials
necessary for industries back at howe. With independence, the
Nigeria government realiscd the importance of industrialising
her economy but since she had been brought up as a primary
producer, the initial stages were marked by dearth of resources,
reliance was placed on the colonial master,s and this obtains
even up to date! There is gradual but substantial increase in
the importation of capital equipment as well as of raw material,
The imported machinery requires the imported inputs, thus the
industiralization that has been taking plice im heavily froeign
criented, An industrialization programs:c where the machines,
the raw materials and the management are all physically
imported from the industrial countries whose interests are
obvicusly in conflict with those of Nigeria, camnot be expected
to have impact and so the manufacturing sector makes no

significant impact on the structure of the economy,

The main constituent of the economy of developing countries
is agriculture and the part which it plays in the ecconomy of
various nations is partly determined by the volume and direction
of intemational trade. The fact that less than 10 per cent
of the British populace is engaged in agriculture, while about
21 per cent New Zealanders and 75 per cent Nigerians are
invelved in farming indicates the level of industrialization
going on in these countries, Britain is an industrialized nation
and exports her techniques, machineries and goods to developing

nations like Nigeria,
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New Zealoand is a developing nation like Nigeria but her ability to
adopt a suitable industrialization programme of her primary
products has catapulted her te the pesition of a privilege in the
commityof nations, sho has succossfully managed her dairy Industry
to such an extent that her meat and wilk products are common

comnodities the world over,

In Nigeria, agriculture almost wholly dominated the economy
in the 60's, Agriculture was relegated to the background and
massive food importation and pocr contribution to Gross Domestic
Product by the agricultural sector became rampant thus creating
a bottlensck in the econcmic growth and development of the nation,
Institutional framework was created and in order to achieve
self-gufficiency both in raw material supply and food production,
which are necessary parameters of a self-sustaning economy, well
planned and co-ordinated development of agriculture was launched
to stimlate agricultural industrialization,

Industries involved in the processing of agricultural
produce, forestry, fishery and livestock are broadly referred to
as agro=allied industries; agro-input industries such as the
manmufacture of fertilizer, animal feed, pesticides and insecticides,
farm tools and implements are also classified under this industry.
Being essentially raw material oriented, agro-industrialization
would lead to much greater dispersal of industrial activity while
at the same time generating employment opportunities, For a
primary producer such as Nigeria, any programme of chonge, any
programme of industrialization should avail its-«f of the

country's potentials in terms of agricult«fal resources.



hpro=allied industrics in Higeria include Fruit and
Vegetation Preservation, sugar, o0il s:cds proc:ssing, Flour
nilling, cassava products, kenal, Paning, Timber, paper and
pulp, plywood, Vencer, Fishing, Fortilizer, Animal husbandry

and livestock products,

The industrial sector of the Nigerian cconomy is mainly
dominated by light and some medivm indvstries, an example of
which is the dairy industry. The large expanse of grassland
covering about two-thirds of th: country gives her a natural
habitat for cattle rearing, Fost of the over 12 million
cattles are owned by the Fulani herdsmen who had been
identified with no other ocecupation in the countrv. Their
dexterity and deligence at animg]l husbandry is uncqualled and
the great strides they have made in the production and use of
dairy products is second to none,

Milk is processed into pasbeurdzedsour skimmed milk
(nono), checse ('wara') and various»®ody lotions and then
sold by the Fulani ladies., MAI® production as a smrce of .
protein from the indigenous cattle breeds wes found to be
insufficient, expensive and moreover, unhygicnic preservation
was poor and the milk was not cconomically utilized,

The government therefore waded in but in spite of the initial
suphoria, the trial did not meet much chance of success mafhily
because of bad planning and mismanagement, thus the expenditure
of such ventures far outweigh their benefits, £But the great
proppects of the industry led the government to further
intensify its effort towards the establishment of various

cattle ranches,
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In 1978, a livestock project unit under the Pderal Livestock
Department was created to make loans available to small scale
cattle holders, This department is concerned with experimental
schemes on development of grazing areas, feeding, breeding and

others,

Ever since the establishment of the pioneer project at
Vom in 1946, many others have been established either through
private or public efforts., Such dairies as obtainable in
Nigeria today include Madara Limited, Agege Dairies, Kaduna
Dairy, Fan Milk, Foremost Deiries, and the Ilorin Dairy Pilot

Scheme among others.

Nigeria still import about 90 per cent of her dairy
products (milk) and almost all the existing dairy industry do
not expleit the locally available starting material but import
it from abroad, This hampers development and growth and thus

not encourage improvement in doth manpower and natural rsocurces,

It is pertinent toSY¥TE8Sp... that livestock and the
dairy industry, has not received as much attention in funds,
men and equipment to facilitate its development and improvament
if only to improve upon ou:pg*o-"-‘.e-.lnintake which is of plant
origin as at now, Productivity im livestock could be improved
through improved nutrition, improved housing and management, -
improved range management techniques, utilization of permanent
pastures, better control of disease and batter processing and

conservation/preservation of products,
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SOME EXISTING DAIRIES IN NIGERIA

. Name/Owner Location Products
Madara Ltd, MAE Plateau Pasteurized milk, Butter,
State Vom Fermented milk

as i
Bulasss Talxy) Sakoto Pasteurized milk, Butter

State Birmin Kebbi

Rnka Dairy, Kaduna State Ranka Pasteurized milk, Butter,
Fermented milk

Agege Dairy, Lagos State Lagos Pasteurized milk

Ilorin Dairy Pilot

Scheme, K State Ilorin Pasteurized milk

Iwo Road Dairy, Oyo State Ibadan Pasteurized milk, Butter

E(atg:na Dairy, Kaduna Kaduna Pasteurized milk, Yoghurt

s e

Kano Dairy, Kano State Kano Fermented milk, Ine cream

Minna Dairy, Niger State Minna Pasteurized milk, Butter

g‘”; bs‘lii:BCompany Ibadan Pasteurized milk, Fermented

Y milk, Ice collies, Ipe cream,
Yogo

Sona Dairies Pasteurized milk, Fermented

Lagos State Otta/Lagos milk

Samco Foremost Dairies - Pasteurized milk, Fermented

Lagos State 208 milk, Ice Collies, Ice

Cream
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CPAPTER THREE
LOCATION, LAND ACQUISITION AND FINANCE.

The viability and prospects of a manufacturing facility is
influenced by its loccation because this partially determines the
operating cost and capital cost while the resulting physical
factors influcnce the layout. Since the mdin objective of an
industrialist or any other entreprencur is to maximise profit
at the least cost, all factors affecting location must be carefully
considered, Reasons would be given and deduced to show that
Offa, a fast developing town which concedea premiership only to
the State Capital, is a logical choice, Offa is a town latitude
8°N and longititude 5°E.

In locating an industry in an area one factor which assumes
importance for almost all factories is the avalability of raw
material within the vicinity, The importance of the source of
raw material tc the location of an industry depends on the
nature of the raw material, transportation system and the finished
product, And so, just as the vegfru industries make use of
vegetables and fruits abundantly available in its loecation so
does the Dairy Industry, most of which are located in the Northern
part of Nigeria (Kaduna, Sokotc, Minna for instance). Kwara is
the gateway to the South, from the North and it is one area where,
although cattle is reared and bred, no industry exist tc utilize
the potential, There are about one million cattles in the states
and a sizable percentage, more than twenty, is available in the area of

ocation. With each cow producing 5-10 litres of milk per day, not
less than 400,000 litres of milk is daily available. At present,
this is not being exploited but left tce the local -~

herdsmen who milks
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them in an unhygienic envircment and uses the resulting milk to
produce ‘nono' (sour milk), wara (cheese) and some body lotions.
The proposed industry would therefore exploit and fully utilise

this raw milk and even seek means of improving upon its procurement,

Milk, and its products is one of the most nutritious food
which nature endowes man, And because it is essential to growth
and development, every human being requires it, The Food and
Agricultural Organization of the United Nations has an average
estimate of 300 ml of milk per person per day for every Nigerian,
With a population of two million, Kwara State of Nigeria would
require 600,000 litres of milk, This figure potrays the demand
potentiality, It is therefore believed that even within the
four corridors of the state, there is a ready market to absorb
the projected supply level., The products may be taken to
neighbouring states like Bendel, Oyo, Ondo, Ogun and others,

Transportation facilities available for this industry when
located at O0ffa include the road, the trains service and the
air-ways, Referigerated vans would be mostly use to transport
the products to all distributiocn centres, This gives the
location advantages over similar industries sited in say, Lagos,
where unreliability in transportation facility contributes to
the use of imported p&demd milk from foreign countries as the
starting material., The cost of transporting the starting
material, milk, to the centres of consumption where a factory had
been located, is more costly than transporting the finished

products from the chosen location,
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Availabiiity of labeur is also another factor which affects

the location of an industry. In the Dairy Industry, Labour would

ba required to handle the livestéck, the machinery and plants as
well.as for managerial, administrative and technical respensibilities,
The skill, technique and expertise required of a complex modern
industry is not available as industrialization is just in its infancy
in Nigeria. The cost could however be reduced if a carefully
scheduled training programme is drawn and implemented, The Dairy
industry is however fqrtunate in that the local herdsmen who are
available within thié area, aré'recognised throughout West Africa
for their diligence and prowess at cattle rearing and milking.

The proposed industry would make use of this oprortunity by
exploting means of traiﬁing and exposurs which would culminate

in the improvement and modernization of their traditional

method., This would be in the best interest of the government

in the long ran. -

Talking about infrastructure, there is a prevailing conducive
atmosphere which is ready to absrob more and can foster a successful
industrialization programme, The Kwara Breweries, Okin Biscuits
and Foam among others are festimonics. There are good rownds, RO
pipe~borne water is ncot much of a problem as the town is blessed
with Oyun, water Dam project and therc is a 300 bed Genoral Hospital,
Judging by the standard of the national electricity supplies , Offa
could be counted among the few that enjoy a fair and stable light
gupply and with the various hydro-eletric projects presently being
undertaken by the authority concerned (National Blectric Power
Authority) it ig hoped that power failure would soon be a thing

of the past,
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Climate, geogxaphical location and landforms play a
dominant part in the woy man utilises the natural resources
of the carth. While people living in an arca with abundant
rainfall tho year through and with good socil specialise in
agrienlture, those living in areas where rain is scanty
would most likely engage in animal husbandry. Climate,
therefore has a great influence in the choice of a location
since it affects the availability of certain raw materizl.
Since Offa is within the Guinea Savanna, pasture for grazing
would be abundant and the e¢limate iz quite favourable to sustain

a successful livaestock based industry.

The geclogy of the area chosen as the loecation of an
industry would affoeet the design of the building particularly,
the foundation: an unstable land would require expensive amd
eleborate foundation types such as pile or grilled foundation,
Off-. - as a stable and firmw substructure which can conveniently

hold the structure being proposed. “
.. .Iy. .

4 R ; n e g

It.had becn thé feVerisH wisﬁmof e;;ry éévernmeﬁf, past
and pressnt, of the Federal Republic of Nigeria to develop,
gmancipate and enhance the betterment of the populace, in every
location,@lting the industry at Offa would be in line with

this govermment policy.

All these factors cannot be divorced from one ancther and
certainly, have their own limitations when considered solely on
their own merits; however after all the pros and cone one certainly,

would cecme to term with the logical choice of loeation,
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The area chosen has alrcady been mapred as the town's
industrial zone, Siting the industry herc is therefore a meoans
of off-setting preliminary costs especially in terms of
infrastructures and scrvices already available at the site, Otherx
alternate sites available are along Offa-Erinle road, Offa-Igbonna
Road, or Offa=Irra Road, These sites arc not suitable; the best
among them is the Offa-Erinle rcad in that it is near a majcr
highway and enjoys the benefit of some cxisting small scale
industrics, However, infrascture is poorly available and above
all, this stretch of land has been an issue of litigation
protracted by the commnities of the area., For quite a long time,
it has led to civil strife and enmity between the two neighbouring
commnity (Offa and Erinle) which culminated intc wanton
destruction of properties and even deaths on beth sides, as to
who is the legal trustee of the said land. The land could
therefore be aptly deseribed as a time bomb ready to explode at
any notion of utilization. In fact, a community market built on
the land has been overtaken by weeds as all desert ity Of the
other alternatives, the presence of the state and Federal
Governments housing projects and some educational establishments
rendor these areas unsuitable, because industires within such an
environment would be inimical and unhealthy to the welfare of the
people which it had wanted tc serve at the first place,

With all these in mind, the choice of site and location is

logical,
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Capital,may be broadly defined as goods employed but not
utilized in the course of production together with the money which
gives power tc buy such goods; an entreprcneur's capital may consist

of fixed eapital, working or physical capital,

Fixed Capital is made up of the land and the buildings on
it, if the entrcpreneur is a free-holder, his working capital
consists of machineries and equipments while his balance or
overdraft at the bank, his shares in some company, his life
insurance make up his financial capital, Thesv sources of
capital are rarcly encugh or available to any Nigerian entrepreneur,
For the purpcse of this project, the main channels through which
capital would bu raised are through shareholders (selling shares)
borrowing loans from industrial development banks and government
share., Business entrepreneurs would be invited to buy shares
from the industry and the interest acerueing from the sales of
the products be shared according to the amount of sharcs
purchascd, Capital to be so raised would constitute about L3
per cent of the total initial investment; alsc a long term loan
expected to have one year moratorium and at an interest rate of
10 per cent on the anmual outstanding balance, would alsc be
secured to constitute about h9° per cent of the cost while a
short term loan 8% of the cost would be secured to meet the
working capital requirement, the interest rate is expected not
to be more than 9 per cent and be repayable within the first

two years of operation,
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Short term lorns would b: secured from financial
institutions while the long term loans would be obtained from
governmental and/or world Project Development agencies with
financial assistance programmes, like the World Bank and its
concessionary lending affliates, the International Development
Agsscciation which must be said, have been contributing much to
enhancing food production capabilities in Africa especially in
Nigeria., Other finance lending organizations such a2s African
Development Bank and the UNICEF, which are increasingly turming
their attention to financing foud production after many years
of funding infrasctural development; the Nigerian Industrial
Development Bank, and the Nigerian Agricultural and Co-operative
Bank would all bc consulted. There is a hope of a substantial
promise for a better futurc, for after many years of focussing
on huee infrastrutural

‘ ) A development programmes, most of these
international institutions are increasingly realising that
developing nations need to harness their resources to increase
their food production = capacity. Apart from utilising their
own funds, multi-lateral institutions are increasingly examining

prospects of combining their e¢fforts with those of private lending

ingtitutitions in what has come to be called co-financing.

Until 1976, the provision of long term financing for
industrial projects was considered to be exclusive responsibility
of the development banking institutions. Although the commercizl
banking system did not consciously provide long term capital, they
did , in fact make de facto long term canital available,

Overtly, short term facilities by being continually renewed and

increased operated effectively as long-=term loans,
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Because of the then prevailing atmosphere of monetary stability,
industrialists employed short-term borrowing by way of over
draft and along with internally generated funds, finance the
acquisition of fixed assets, Today, however this may not be
possible in view of the economic recession which dictates that
the lending institutions strictly adhere to stipulations and

stringently monitor the activities of its beneficiaries,

Financing items include Land and Building, Machinery
and equipments, preliminary expenses and working capital,

Delivery vehicles, Furniture and Fitings,

Land and Building covers all expenses incurred in the
process of acquiring the land and the final cost of the building,
Machinery and equipment cost covers machineries required for all
ancilliary facilities, like compressors, boilers etc, production
processes, packaging and cooling store facilities., Included
also are freight gharges, insurance, clearing and customs duty,

inland transportation erection and commissioning,

Preliminary expenses cover consulting services, legal

fees and local travels.

Working capital projection estimates involve direct
materials, direct labour, costs, sales and administrative

overheads,



CHAPTHER FOUR
MITTHODOLOGY,, STUDY OF FXISTING DAIRIES, SITE STUDY
AND ANALYSTS
The research design involving the arrangement which
governs the conditions for cellection and analysis of data
usged by this work is that of Pormulative or Exporatory nature,
What constitats th: necessary parameters for cholee of method
is the availability of rsources to execute and implement the
propoged programme., The function of the research is
therefore toe?g¥LQ?%means of industrializing Nigeria's cconomy,
This may result into the formulation of a goal achieving and
pace setting concept or scheme by which a definite area of
industrizlization would cmerge, 'The need for diversification
of the nation's economy to particularly agro=based

industrialization culminates feom this analysis and the Dalry

Industry is chegen as an example of the viability of this proposal,

Because of its nature field techniqués of ohgervation
will be used as the means and ways by which informatinn and data
would be obtaiﬁéd.” Secondary and Primary sourcces would be
utiliged for data collection, That is, use would be made of
pre=cxisting data obtained from recordd and those which sould
be obtained directly from the source, which in this case is,
existing Dairy Industries and cthers of related nature,
Reliahce would therefore be placed on official reports and
statistical data of existing industries (of same nature),
Institutions and rélevant ministries (Ministry of Trade, Commerce

and Industries etc),
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Magazines and Newspapers to be consulted include the Business

Times, Business Punch, Business Concord, aAgricultural Development,
Tropical igriculturc, West African Farming, Agricultural and
Rural Management Training Institute and the Food and Agricultural

Organist¢ion (FAQ) publications,

The review of 211 available literature related to agroe-basecd
industrialization programme of Nigeria's economy would enable ona
to know whether same or similar problem had been tackled befores
if so, then the work would scek avenues where such a work could
be improved upon, but where none is in existence, then a direction
be established for tackling the same. A survey of people with
practical experience of this precblem and work and those familiar
with the problem of industrialization in this area would be
contracted, Interviews would be conducted with staff of some
existing Dairy Industry in the country, #All interviewces would
be forwarned by writing or booking directly, giving an indication
of the direction which the interview would take, The interviews
are expected tc be conducted by the researcher,

In order to ensure that every aspect of the work is given
the due attention, proper plamming would be done with time
allocation to each activity involved from preparation of materials

necessary for the take-off till the final writing up of the report.

Proximity tc data and other information sources may impose
a fairly high cost in terms of finance and time resources available

at the disposal of the researcher.
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This is even made worse when one considers the austerity trend
which has created an unprecedented inflatory rate of over 300%,
However, prudence and thrift would be used to limit the cost

within beareable limits,

It is belicved that a committed adherence to this scheme
of methodology would lead to the evolution of a solution which
would go a long way in determining the best modus operandi to
be adeopted in curbing the social and economic degeneration which
plagues this nation. There is no gainsaying in the fact that
Nigeria's economy is fast hitring the rock and the nation is
going bank-rupt; should we wallow in it and allow it to go
headlong into the on-coming slaught of cconomic bliss, posterity

would not forgive us,
L]

If the sugsgested methodology and method leads to the
achievement of the sect objeetives as earlier on expressed, then
the whole exercise is Jjustified. And with the available facts and
findings, I do make bold te express here that this research work
is competent at providing the best svlution fer the revitlizing,
revamping and boosting the Nigerian eccnomy through an agro-allied
industrialization scheme of which the Deiry Industry is an

instance.

The realization of 2 new development creates a new
equilibrium in an enviroment and provides for some purposes and
offers new possibilities. The design of a site develops through phascs
following one another, with cacli gsucceeding one more detailed and exact
than the prececdinges The phases include analysis, evaluation and

synthesis and these would enhance stability,
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productivity, comfort and beauty. oSite seletion thsrefore reaquires
intellirent study of the requirements of the nrovosed building and
of its workers, MNo malter what 2 site may olfer to a prebing eye,
its suitahilityte‘purnose should always be the guiding criteria for

its selection,

The site chosen for the Dairy Industry is within the Industrial
Zone of the town DLevzlopment plan for Offa, and the arca is situcted
along the Offa=Ilorin rond, The plot measures some 800 mctres by
1000 motres and is about oé;’-ingfgd_glg EEEIJ:.? Serom the highway.
The site is thercfore larg: enoigh to accomodat: the building
and all pre-planned facilities, There is ample space for parkings,
roads and side walks to case movament of vehicle and pcoole on the
site. Prevision for landscaping is also puaranteed. Since the
possibility of future development arisiﬁgfgf‘the expansion of

business cnmot be ruled out, the camacity of internal services

as well as adaquate 1land 3hould be made available,

The site offers casy access to power, water and tclecommnication
facilities, The cost of procuring these has besn greatly reduced
as provision has already been made for them by existing industiial

set-ups in the arca.

To ensuru that its demand is adequately mct, ncecessary
information including load at peak hour would be made available to
the respective boards such as the National Electric Power Authority,

Witer Corporation.,
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Tegt borings done by Minigtry of works for existing industries
in the area have shown that the site is free of any subsrface problem
and that the ground is sufficiently stable to hold up the proposed
structure withcut resorting to any costly footings and foundations,
The result of the tust borings have alsc indic2tcd that eh land
ig fertile enough to sustain and cnsure the growth of shrubs and

prlants for land scaning,

The condition of the site in terms of the building plan should
be one that takes advantage of natural ventilation and aveid
excessive heat rays from entering the building, COtherwise this
would result inte oxpensive air conditioning thraughout the life

of the building,.

To get to their working place, cmployees must travel the
shortest possible distance, however this may nct pose 2 seriocus
problem where there is effcbddive and efficient public transport
system, But thig is nct the case in Wigeria., In choosing the
gite due consideration has been given to the distance to te

travelled which is just about three kilometres frem th: town,

The sorrcunding neighbourhood is a vital factor to bte considered
in selecting a site, The cnviroment should be able to accomodate
proposed industry withcut any danger to its own continuity,

Since the arca has already been carmarked for commercial and
industrial development, inccmpatibility im a non-issuc, it would
blend with the existing envircng and attempt would even be made

at enhancing the ideals of a good industrial neighbourhcod,



28 'Té : pS

The site ig free of any peculiar obstruction which would
inhibit proper and adequate light, ventilation or ssourity,
except some few shea butter and mangoe trees which could easily

be ramoved where necessary.

There is a large market to meet the aspirationé of the
industry even within the state, Howevar, products of the
industry would be distributed %o neighbouring states for a

.

wider market coverage.

Both gkilled and semi-skilled labour would be reguired
and the location would not be found wanting in the provision
of semi-skilled labour which could become highly skilled after

few months of exposurc.

Offa, a relatively guiet histeric town wasg cne of the
most powerful Yoruba towns., Foundasd by Olafagangan, 0ffa was
sought by weaker and troubled towns for pretection againest
attack by other powerful towns, thus the town becams oue of
the most powerful in the then Ibcle Arca, Agility and sitrong
dedication tc cause led to the offer for appeaspent to a god, the
only son of Moremi, an illustricus O0ffa daughter, when the whele
area was beseiged by evil spirits and demons. TFrom that year on,
the people were able to live in a peaceful and conducive
envircnment, In the appreciation of the great sacrifice done

and offcred on theix behalf by Moremi, the people gather fogether

. every year in September to commemorate the event, People from

all walks of life, especially the Yorubas come to the town

to witness the occasion,
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Being a town at the outskirt of the forest area, Offa by
virtue of its gecgraphical lacatiqn, is a gateway to the North
or the 3outh, depending on whnré';ne is approaching the town,
' the highway that serves and link the South to the North also
passes through the town, It is on record that at the advent
of medern trends in the Yoruba land Cffa was one of the eﬁfliest
town to embrace it. While others were shumiing the train service

becauge of their erroncous impressionsﬁjffflwarmly accepted its

advantage; one of the ecarlicst sccondary school in the country

was also built in 1943.

T™e climate of Offa is chafacterised by a wet and jry.seasnn.
The wet season starts from March and ends in September while the
' dry geason commences from October and ends in Fehruary. |
The main climatic factor which influonces the Wigerian climate
is the wind which is of twe differeht characterigtic = the hot,
dry dusty harmattan which blows from the North BEast and the
South West winds which are moisty and cloudy, Their prevalling

' periocds are marked by the dry and wet seasons respectively.

Tﬁesa winds blow in response to changes in pressure which
are in turn due to different temperature. By October, the
Sahara desert becomes comparatively cool, a high presures
develops and winds blow carrying the Saharan conditicn southwards,
By the time it reaches Nigeria, the winds would have been
deflected by the earths rotation and they appear as North Eagi
trade winds. This is the harmattan and is so strong as to

obliterate the tropical Em turming it into a pale balls
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CHAPTRER FIVE
ARCHITHECTURAL PRECEDENCE

Architectural contribution towards revamping and boéﬁting of
the nation's cconomy cannot be overlooked because not only do they
offer theoretical solutions, feasible design works, well planned
and schemed with all necessary requirements fulfilled are also
prepesed. Similar architectural werks prececeding this research
include the Dairy Industry at Kaduna. Minna, Bokoto, Scna Dairies

2t Lagos, Pan Milk at Ibadan and 2 pilot scheme, at Ilorin,

Geographically 211 these industries are situafeﬁ_in Nigeria,
thus in common, they share the go many factors affeeting industrial
goods and gervice production. From the most scutherly point pf
Akassa, ).Hf Horth of the equator to the most Wortherly point at
1&0 Horth, Nigeria gtretches over some extensive land of high and
low areas; geographieal situations therefore differes from one
area to ancther, .‘ | S

The Kaduna Dairy, Fa.n Milk (Ibadan). and the Dairy Pilot
scheme {Ilorin) heve boen chosemas case studies, Apart from tho
Fan milk at Ibadan, the others are located in the Savanna belt
of Wigeria where cattle rearing and breeding is practised,
Although the Savanpa arcag vary in their vegetaticn and length
- of dry season, they have a unifying charactersitic in the
occurence of grasg, The enviromnment dictates that pastoral and
- settled cultivation be practised; the cattle Fulani, who owns
about 80% per cent of Nigeria's 14 million cattle live in the

Savannas,

o
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Generally, the Dairy Industry in Nigceria is public owned,
especially those in the Northern part of the country. Their
lesism and even mode of cperation are therefore very similar,
if not the samce The Kaduna Dairy has therofore been chosen as
an examplees The Pan Milk plant at Ibadan potrays what occurs in
most of the southern dairy industires just as the Kaduna dairy

pl{mt Aces.

i£8 an architeet, the plamning and design, types of plant
equipmnent used, manufacturing proccsscs, safety measures applied,
the relationship betwecen the various units which make up the
industrial unit, and the general functionelity of the industry
would be considered, In the dairy industry, these responsibilities
could effectively be met after a thorough understanding of
~ basic knowlcdge of bioclogical process involved in the production

process
~ basic knowledge of production milk and its properties
- basic knowledge of production process leading to various products
- Dbasic knowlodge of machines and equipments involved in the
production

= health, hygienic and safety requirements
- demand and attitude of consumer
KWARA DATRY, ILORIN

Established in 1973, the Kwara Dairy Pilot Scheme lies tc the
north eastern part of Ilorin along the Jebba roads It occupies an
arca of about four hectares and is bounded on the North by the
Veterinary Department, West by the Midland Supplies Limited
Warehousing, the East by Ministry of Tramsport and the South by

a road whish is tappod for access on to the site,
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The Ccheme wns completely funded by ti.e UNICEF which
supplied the eruipmoents snd technical staffs to man the
oper~tions. Lack of cr-operstion from the then iwara
government fingzlly saw to tne near collapse of the factory,

orking capital was not available and graaually tie projcct
groundcd to a halt, Today, however, offorts are baeing mode
to rejuvenste the ocheme nnd very soon Yoghut, Ice Cream and
milk would be availabie for the public.

The project is highly enviable although too modest to
its approach, It hns its own cow pens, millking parlour and
facilities for collecting milk from local farmers. The
ancilliary and praduction facilities are alt housed in a
building mcasuring some 6 metres by 9 metres., It has been
extended to provide a peception bay and a cold storage area.
Ancilliary facilities such as compressors, gencrator, storage
tank and a water supply source are provided, There is also
a small laboroatory attached to the nffice accommodation which
is in a separate building, All buildings on the site are
constructed of stone and have pitched wooden trusses, with
2inc shceets for the roofing, The floors and walls of
production area are not tiled and this crcetes a problem to
cffective cleaning,

There is no proper orgonization and buildings are not
well oriented on site with regards to excessive sun heating
and ventilation,

Wells provided are too close to waste disposal field and

this makes them lisble to contaminstion.
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The production process follows a simple straight line
form of production witl: the raw milk starting from one edge
of the production linc and coming out through the process
as » final product (milk, yoghurt) from the other edge.

The production activity is vulnerable to dust, insect and
oir contonination, ('ilk reception and desp tcli areas are
not properly designed =nd facilities for excess milk
storage ~re absent,

Fall MILK FACTOFY, IBADAN,

[

Situnted at the Eleye~ile industrial layout, Ibadan,
the Fan Milk F'actory occupies some 100 metres by 50 metres
stretch of land. It specialises in the production of Yoghurt,
Ice cream, Fan Ice, Lollies, chocolate. The factory has a
joint ownership with expatriates controlling the technical
and managerial aspects while Nigerians are involved in the
administrative functions and also provide the bulk of seai
and unskilled labour required.,

The receptionist orfice is at the entrace, beside the
gateman, uf the two main buildings on the site, cne is yet
to be completed and is used as the starting material store,

This building is 15 by 30 metres in size and is 9 metres high,
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The other building which houses the production facilities is
about 30 metres awsy from the former and it epens 12 metres
by 30 metres and rcaches a height of € metres, is 1,0 metres
above ground level; expansion work is being carried on this
building which houses all the couipment and machinerics and
the ancilliary facilities necessery for the production proccsse

The ofiice accommodation is provided by air-conditioned
pre=f2b buildings,

The production process follows a compact 'U' form with
one edge of the 'U' serving as the finnl stornge arca. The
miin proccssing t-okes place along the form and the space
between the two legs of the 'U' is usced for starting matcerial
reception and #5 a despatch dock. The level of technology
involved in the manufacturing process is medium and quite
moderate for a factory of this nature, It uses 100,000
litres of milk daily,.

Although the gencral layout is not unaccepted- the
design of each frcility lesves much to be desired. At best,
the office accommod:tion arca is a mekee-shift and does not
potray the lcvel of activity which the factory is engoaged
in. The space provided and the functions therein arce just
inadequate.

Welfare and workers facilitics are obvinusly absent
and these have some telling on the production acitivity
because some corpornte time is always wnsted by workers who
have to go to the town to scek for these necds whenever the

need arose,
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The spnce for receptinn and despatch is a bottleneck
to the ensy ~nd smnoth flow of production as customers
disturb the easy flow of worikcrs,

The building is too close to the rnad and parking
space is inadeqauately provided,

The design does not avail itself of the advantage of
abundant sunlight and reliance on imported starting materialcs
is unherlthy and dcos not help in the drive to develop local
human and natural rcsourccs.

LADUNG DAIRY .

Locrted »nt the outs irts of the town, along the .aduna-
Zarin road, the haduns Dairy Industry haos a sitc area of
about 150 metres by 100 metres. 1t uses powdered skimmed
milk to produce yoghurt, ice creom and milk, The main
building on the site is a compact one and houses both
production activities and ~ncilliary services; entrance to
the site is via a main gnte and the main storage =2rea is
loczted behind, at the back of the production facility aren,
Part of the storage space hos been coverted to office space
for the administrative stafis of the industry,

The production arca building measures some 30 metres
by 36 metres. It hos reinforced concrete fromework structure
with concrete s:ab roof =nd concrete blocks are used for
infilling., The form of production process is straight. The
factory has facilities for initial treatment and processing
of row milk reception and powdered milk reconstitution and

the level of technology utilized is medium,
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Provisioﬁ fof éieétricity.géneratiﬁgIis provided
and s0 are plants for water supply and wast?Jtyeatment.
liowever, acilitie§ for workers arc héglected. This
is an ovefsight for it has direct bearing mn the worKkers,
Their dispensation at wor: 1s dircctly proportional to
tieir physical and psycholngical well being. Many hours
would be wasted under the pretent of securing those needs,
W;th all honesty, it seems tThe main concern was to provide
acéommodatjon for the production process. o wonder
then that the industry is not working in spite of the
great potentials and prospects available,
| The site is too closc to the highway and parking
gpace for customers end staff are not adequately provided,
With & staff strength of 80, the plant produces
14,000 litre of yoghuurt per day, 5,000 litres of.ice

cream per day snd 16,000 litres of pasteurised milk daily,
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CH4PTER SIX
DESICN BRIER
The design emancipates from a critical analysis of the
ecunomic bedrock of the nation which had been shown to be in precarious
situation, A gradual but well planned diversification from oil to
Agro-ipdustrial based cconomy is ths best veceipd and the dairy
industry has been chesen te illustrate the viability of this

proposal,

Sevéial.anti-developmeﬁtal canSGQHQAEes of trafsfbrred technology
have been observed:s Job destruction ariaing.aut of its gunorally
high capitaleintonsityy groster téchndigéical dependence and hence
increased sconomic and political depsendence, of the third world on
the advanced nationsy high costs with ensuing debt probloms and
enviromental polliution, The technology in use in the under-developed
periphery of the world cafitalist system has performed so woll
the task of fostering the development of underdevelopment that it
has been declared inapproprizte. But tecﬁnological éhange in
particular, wﬁuther it comes about by original inventicn,
imitation, adptation or a combination of all, is induced by the
eritical necds and overall dynamica of the socictys

Fnotnotos Monthly Review (New York) Volume 32 =
W.fk. NDCNGKO A;‘JD S.llNYJlNG
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This is why a rigorously and scicntifically formulated technclogy

which would not degencrate into a spineless utopianism is being

aimed at by this work, To meet betterchanes of success, appropriate
and " alaptable technology developed through the utilization of loeal

materinal both in terms of human and natural resources and be able

to draw a greater part of ligeria's excess un-skilled labour force

into the production process.

The dairy industry woull be making use of milk, obtainablec
from cows, in a production process which would culminate into the
production of milk powder, pasteurised milk, yoghurt, ice cream
and butter, Milk would be supplicd from collecting centres using

tankers,

A daily milk through put of 200000 litres would be used for
the production of which 70,000 litres is for milk powder, 10,000
litres for butter, 40,000 litres for pasteuried milk, ice cream

and yoghurt respcetively,

A manpower force of about 200 made up of skilled, semi-silled
and unskilled labour wculd be required for a two shifts running,
The main facilitics provided for by this desizn include the
administration, sccial and welfare facilitics, recreational,
storage facilitics, production facilities and an ancilliary area.
Facilitics for water supply and affluent troatment have been
provided also, After identifying the various facilities necded
consideration was given to spaces to be accomodated within ‘each of
these facility buildings, In allocating these spacus circulation
spaces for casy movement anxl working arocund the cquipments and
machineries was kept in mind, Parkings for staff, workers and
customers have been provided, there is space for raw milk

» .
T.C < e 7
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recoption, Qieaning in place, initial milk treatment, main production,
packing and final cold or normal storage for the products at the
Production Facility area, At the ancilliary facility section chilled
water tonk, compression, boiler, eleetrical control, fuel, generator,

. water pumping, fire fizhting, workshop, laberatory, ingredients store

and packing matorial etorage spoces,llave been provided.
.

For +the workers and welkare faciliti%s aren, changing room with
toilots and baths, medical arca with provision for a deoctor, 3 nurging
sister, treatment and dispensary spaces., A cafeteria with ceooking
facilities have also been provided, and a relaxation area with indoor
ganas activities such an ludo, chess, Deraft, Ayoe, cards, tabls tennis

and others have been provided apaxrt from tho snack/bar area,

A faxm arva with facilities for cow wmilking, calving cows; and
calves (new born cows) would be provided, about 200 cows would be on

the faru. .
2

The administrative facilities would sce to the day to day smooth
and officient running of the industry: the perscnnel staflfs would
deterimine the number and level of ecxperience required of its employeecs
who would help man the industry; sales and marketing etaffs would be
congerned with purchases of ztarting material, sales of the factory
products, purchase of gpare parts and machineriezs and also cater
for reaching a wider market; technical staflfs would sve to the propew

functioning of the production activities and maintenance,

The managerial staff will be invelved in the co-ordipnation of all
- aotivities under the section which they cccupy, for instance, the
technical manager or production manager would be responeible for all

r'technioal requirenments of the industyry,
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He does this best by co-ordinating and plamning the activities of
techniciang who are in dircet contmc®’ with the workers, From
this, it can be seen that the adminigtrative facility is very
essential, It provides for skilled manpower, modern technology,
embarks | on research, doevelovment and stimulater thaiprievision

ofasnixahhc;manhat.envirqnment. _

The producticn area is the back hone of the:ﬁndusfrj: It
is here that all production and manufacturing process from preparation
of raw milk tc the packing of the finlshcd preoducts vccur. Itg easy
and smocth running is enhanced by thse ancilliary facilitivs which
provides services such as compression to produce cooling effects
novded for storage and other activities. The boiler produces

sheam and hot water for the processing.

The laboratories would perform cxperiments for attaining and
lmproving upon standard and quality of the products. This would
beast sales, The level of production and cven the quality
depends, to sowe extent, on the workers who are to operate the
various machineriss and equipment, They should be given incentives
which would make them put more effort at work; training programes
would be given and in order to retain and attract smployces |
incentives, apart from monetary consideration to be given include

social, welfare, health and recrcational facilitics,

Because of the complexity and the number of units and facilities
provided in moderm industries, thc site organigation should be given

due consideraticm in order to cnsurc and enbance proper functioning,
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h good site orgmnization would reveal the need for proximity
of certain facilities, their interdependence and relationship to
each other would be potrayed in the final site layout, For instance,
the starting material storage might be located near the main gate
or near the main production area. For the purpose of this work,
the storage is in direct contact with the production hall, this
ensurcs efficient flow of grods and workers and thus contribute
te effective productivity, Must the workcrs enter their changing
room before reaching their working place or vice versa? What
would be the correct location of storage facilities for the
industry's product: near the gate, the sales department or the
production hall? These are some of the vital questions which must

be taken care of by the organization of the site,

In this work, the overall layout has been done with twe main
consideratiicns: the ease and efficiency with which the unit is
to be run and the relationship of the industrial unit to its
neighbours, The site is well away from the main road to avoid
any problems of traffic bottlcneck during times of resumpticn
and closure of werk, Entrance and exit patterns are done in such
a way as to ensure that employues and visitors could drive with
reagonable aese, The rcads pruper, arc designed to take heavy
loads without high maintainance cest,

From the car park, one approaches the building either through
the workers entrance or the main door meant for visitors, staffs
and customers, a lobby with rcception facilities is proviled for

visitors and customerse.
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The workers passes through the health, social and welfare
facilitics ruspectively bufore reaching the main production hall,
The administrative building, the health, sceial and welfarc and
the main production hall are well-oriented on the sitc bearing
in mind their haturnl lighting and ventilation neceds,

Since constant maintainenace and alterations to main supply lines
is almost incvitable, accossible ducts would be provideds This
would avoid aceidents which might have occurcd were the roads
dug cutsy this often leads to depriossions and later transforms
inte pot=holes, Execavation can be a recurring nuisance, untidy
and expensive,

Space for delivery of raw milk and their movement from storage

to the production area and of finished products tc packing
storages, and the despatch ¢f producte have been provided in

the design,

The treatment plant for water supply is locatcd well away

from the industrizl waste and effluent treatment plants,
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CEAPTHER SEVEN _
DESIGH PROZBLEMS AND CONSTDERATIONS

Tn designing the dairy factory, certain problems are
inevitable if sncnemic and technical success wers to be achieved,
Choice of the prower loecation I8 the first and pbrhaps the paramount
problem that confront the industridist. From here the problem of
tho design starts in carnest, with the site planning and then the
b&%lding compongnts, circulation, design expression, structore
design, building service, material finishes, landscaping and layout.

h
W

Apart from accessibility, the site has beun chosen after

- careful eonsideration of the availability of raw milk within the

vieinity of thu site. Cost to be incure:d from the acquisition
of infrastructure 1ike recad, electricity, water supply among
others have been greatly reduced due to the exigtence of some
indugtrial concerns within the location which have already made
vrovisions for these infrastructures. The cheaen gite also cab
acconmodate all pre and post-planned structures, There is
therefore room for expansion and extonsions whenevef.and wherever

the need arises,

One may like %o recall here that since land is a very
sengitive ilssue in this ares, its acquisition amssumes somg
paramount stance if the industry were to operate without undue
gmbarrascment and harassment from land perpetuators., This is why
the reasonable cholce of site and loenation has been made at the

industrial zonoe of ithe Offa Town Dovelopment Plan,
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After acquisition of site, the next issue is thg organization
of the site in such a way that eagy and effcetive production process
would be guarantced, The varicus units meking up the whole complex
ghould each be given duc consideration and pleced at loecabious where
- maximum utility could be made of it, thus enbancing rather fhaﬂ
inhibiting productivity. BSite planning commences with tapping of
the main read to mwake access on tc the site, To avoid the problems
of traffic bottleneck and consequent lusses, thelsitu ig well off
the road, t at its juaction to the main road, the
factory road ie widened, clear of gbgtructions and vehicles
approaching the main road could only join it slowly. This

effoctively reducws the risk of accidents,

To engure traffic orderliness, separate pvarking épaeeé héve
been provided for visitors, staffs and wokers of the industry.
Traffic on the gite is redueced, pupply wvehicles and the factory's
vehicles follow routes which are channelled to avoid any occurence
of accident; there arc nc sharp corners and walkways are provided on

the road shoulders,

after the preliminary investigations have been completed; the
building design is the next problem to be considered. This perhaps
is one of the most dumanding aspects of the whole Scheme to an architect
faccd with the design of this type., Any fault in design would affeect
the overall production; effecting a corrcction aftor the design would
not only invelve the removal of a single item but all related items
of design, this would definitely result into a colossal lost of

D

money.,
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This is why voices of business efficioncy cosultants have bien
listened tu, advice of exparis on all components of the buildirg
héve boen sought and together with surveys, forccast of present
and future space requirement, the Scheme of this design has
been drawn. An esscential pre-requisite for the design of thoe
building is the exeect planning ~f the manufacturing process,

the pracess takes place in a2 wet medium pass through a dry

arca for the packing before finally beinmg stored in the cold

facilities, the aesign recognises this stages, _ _
w7

Necagsary components of the building which are indispeﬁsabie
to.the ecasy and smceoth running of the unit, components which
wetld ensupe gqualitative and high productivity were all
identified and wach located at situations where functionality

would be most obtained,

In the production hall minimum ecnlumns are wmost desirable

if officient flow of work is tc be ensurced.

Approximate caleulaticn of gpace required was based on -
anmual production or number cf wvmployees from the Dairy Industries
vigited. Por cach eoployee thore would be at least om? of apice.
In tke preduction area standard size of plants, wmochineries and
equipment were used in conjuetion with circulation space. The
layout and width of circulation routes depended on arrangement
and apace requirement of machina, working space, storage space and
means of transport used. Qffice corridoys are not less than
1.Smetres while corridors linking one facility to anothar ias

usually about 2 metres,



The éxpression of the design is é culmination of the ¢lierit's
agsthetic notions, struectural technique employod and the materials
utilized; these were done in such a way that it needa no telling
any eye that the building is an industrial unit. ulthough the
building module must be regarded as cne of the most important
designed facturs, one would be guilty of a rather narrow concept
of design work if the dotermination of a suithle module and of
the appropriate multiple is given a pride of place, Fanous
architcetural designs derive their fageination from the open
or conecealed reign of the module and the ensuing harmony »f

relationg, and this is token advantege of in this design,

In order tov cover building spans with least obstruction to
flow or ¢irculation of people and the industrial activitiles,
and in order to achieve an effeetive height to floor area ratio
and tc attain a judicicus usc of material the structure design
chosen is very crucial; however the use of a curtain design
might be predetermined, for ingtance, if the client wishes to
make a couspicioug digplay of a material produced, preocessed

. or scld, which is not much applicable here,

The framed building gives grsater strength and stability;
basides, it allows freer arrangment of units within the enelosing

walls, the extoernal walls become mere curtain designed to keep

out wind and weather. This is applicd in the design.

The cheice of a building material is a limitation of the -
structural technique adopted in the design of the building,

both thersforc should be considered simultanecusly,
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The use of unsuitable material would mcan increase in maintenance
costs and may sometimes require being totally scrapped off,
Some of the possible materials that could be utilized include
steel, concrete, reinforced concrcote, prestressed concrote,

light weight materials and cthers,

Because this design is an industrial one, loads to be
carried are special in that the roof would require a peculiarity
and so are the leoads due to the plants, machineries and
equipments to be used in the manufacturing process, This calls
for an independent structural support separate from the structure
cof the building, and these supports should have eccnc ical span,
Steels frames have advantages of being altercd and extended
whenever occagion demands but it has a high maintenance costs,
This is why steel in concrete are being proposed, Thus the
resultant structurc would be flexible, highly resitant to
fire and corrosion, Of worthy for notlce is the fact that the
production processes involves the use of errcosive materials
which may attack steel if used, besides, cleanliness which is
required of the Dairy Industry would not be achicved were steel

to be usced for the structure.

Certain services are very essential to the proper
functicning of an industry. Of these, clectricity and water supplies

are indisponsablz yet in Nigeria they are inadequately supplied.
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Approximate cstimate would be made of the industiies peak
load together with the duration of the peak, electrical consultants
would be approach for expert advice tc ensure that malfunctioning
due to electrical installation is non-existent, Moreover, a private
gencerating plant capable of supply electricity for and over the use

ef the industry would be acquired,

Since the industry would be using a large amount of water for

its pruductinn processes, a carcful analysis to cnsure i :© suitability
of available water for production would be made,
and adequacy ° r [_ To ensure constant watoer supply artesian

well, an clevated . tank, an underground tank and a water treatment
plant have been recommended,
Details of size, leocat on and depth of surface water would
are

be determined and seil scwcrszggll considered in the design of a

funeticnal drainage systemy expert advice would be sought for,

Surface drains are provided toc take rain water from roofs
te surface wator sower, It is laid in stoneware and the pipes are
laid in cement mortar on conerete bed, usually, it is sorrcunded
with concrete where it runs under building, Scil drains were
also provided to tzke waste from perpendicular basins, sinks,
waterecloget and other dom:stic sewage tc soil sewer, It is laid
in tested stoneware, and pipes are laid in cement mortar on ¢

concrote bed as for surface water drains,

Trade effluent drains takes. ffluent from plant tc a
trade effluent s.wer-or the treatment . tamk and thence, to the soil
drain, It is laid in acid resisting stoncware pipes laid in acid

resisting cement bedded as for soll drains,



The évailable fire brisade im about 56 kilometre.éway.
For fire outbreak, reliance would be heavily on local provision Of
fire fighting equipmentsiapart fromtl;?zs preventive measurcs
ret o017 LU introduce init the design, In this connection,
the size and preseure of the local water mains would be
checked in relation to spinkler systems and fire hydrants
which would be installed round the productiin facilitics,
warehouse,packing material sicre, laboratory, electrieal controls
any other places where risk of fire outbresk is high; fire stops
designs have bwen incorporated into the desgign of doorg to

reduge effeet of fire when they way cecur,

Floor surface is ancther problem area especially in the
dairy industry where most of the process ia o wet one, Plain
conerete is unsatisfactory as a finigh because 1t tends to be
dusty and has little reosistance to acids or continucusly running
water;y provided that solvents are not likely to be spilled on
the floor and that th: use of motal wheeled traffic i conflned
to speclally prepared floors, asphoalt would muke a hard-wearing
and comfortable flgor, but for an industry of this nature,
flocring should be acid=resistant and since spilleovers are
inevitable during prccessing, Blue-brick pavicrs. 'pl'ain."' or
chequered, laid in acid-resisting cement cape uscd, Becauae
of the problem of water, the flooring has beon sloped to aveid
stagnant waters, drains arc algo providud. Again because of the
wot process naturs, the bases of the equipments and machinerles
uged in the production process have to be protected. This
problew is overcome by rais ng the bases of these equipments

by mountings,
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dismantling equipment_Tor cleaning. . Any milk residves - which” remaun- -
will become acid and therefore corrosive, 1t is usual, therefore, 1o surface ;.

the floor of a process 1oom with hard-buined ceramic tiles or hrcks not *

bess than 2.5 _c_c'ﬁjti?:ic'l'g%_'_'gﬂﬂ(.‘ Vanous colors end sizes are obtainable: R
tiles e wsually 15 10 225 centimeters square. and bricks 22.5 by 7.5 g
centimetvis. They should be imipervions to water and precise in size, the
top surlace being absolutely flut (Figure 59). - o i x '
The success of a ule or brick floor, however, lies 10 o preat extent ip 4 £,
the material used for bedding and jointing and in the techmgues emploved: ™ e
High alumina cement and sand is fairly good if the jonts arc kept- thin, -~ s '1‘_; oy
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DESIGN CONSTDFR.TIONS
Design congideraticns aiws at meeting ths process requirer.nts

as obtained in the dairy industry, it also allow for the greatest
sccpe for pgoucd architectural design and sound building techniques,
These, it is 2ble to achieve through the anaiyaia of various

problems encountered in the production processes, Generally, tho
consideration aims at crenting a pleasant enviroen, healthy and

free of contawination, easy accessibility, efficient and effective

Adegya_{'elightine and ventilation less interruptod

production flow,
and sufficient space for prodducticn processd gquality and hygienic

standards.
a With a thorough put of 200,000

litres per day, the industry could be described as a large scale one
and the products are varicusy varying considerations is therefore

requircd for the various producticn processe.

Starting with the milk reception, road tankers which would be
bringing milk t¢ the silte require a conercte area of adequate
strength on which they can be parked during discharge and subsequent
cleaning, The tanker bay would be situated such that connccting hese
may be taken for connection to the raw milk pumps to be
pumped to the silo storageg. . # cantiloverad canopy is
provided to sholter over the werking arca., Trucks arriving before
their milk can be unlonded must have a parking area, preferably
in the shade, The reception dock is atout 15 metres wide outside

the building.
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Storage tanks for raw or proczssed milk are normally
cylindrical with domed ends, Tanks for processed milk are arranged
vertically and free standing on four legs,
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It can thurefore empty by gravity. Other equipments such as

~ the separator, Lvaporator and Butiter shums take advantage «f same,

Bquirments used in milk processing ineclude pasteurize;,
ckrificr, sepafator, srtandaxdizer, preheater and homogenizer,
ancilliary equipments such as milk pumps, hot water setg, -
detergent tanks for in-place cleaning are generally grouped in
one rocm, Fach of those eguipments rquire little space-just
about 2 metres but space for casy all-reund access for cleaning,

handling and repairs should be provided,

The products of the indistry would be packsd in nor=returnatle
cbﬁtainers. There is therefore a considerhle ®aving in gpace and
cogt, Spoce is provided for daily and reserved storage of cartons
and carton materials, The cartons would be made from flat she:ts

which coul}d bhe later performed to shape.

An effective means of storage which @liminates loss of
value and quality iz aimed at, Crld storage at 2°¢ and L°C is
therefore provided for pasteurized milk, cream and yoghurt.
Butter would be stored at 0°C for short time storage and =~ 10°%
for long tern: butter storage. Ine cream storage requires
temperatures as low ag = 1500. Powdered milk would be stored

at normal temperatures.
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Services arc usually provided in the ancilliary facilities

area and are provided with oxits at Cpposite cnds while she

floor level is malde %o be the sama,

Boiler room is located near the plants (evaporator and

milk drler) whoere they are most nezded end is accessible for repnir
and maintenance works, The boile rocm provides accommodation for
steam boilers and ancilliary cquipmente such as the hot well

feced tank, fuod water treatment plant, induced draft fans *

and fuel oil prcheater, caloifiers for the producticn of hot
water is 2lso leeoted heres 4 hozd room of 2 metres above the
boiler (3.5 metres), a 2 metre working space between beiler and
othcr equipments and 3 metres frontage spice is allowed for an

21l rcound easy accessy cleaning and eventual replacement,
The provided chimmey is s¢ placed that the connecting flue is short.
The Spac-.,r-pqz_rbq' r the base depends on the chimmey height
which, in turn, is determincd by the draft requircnaent, about

10 m2 is provided, Fuel storage space depends on type ¢f fuel
and reliability of supply, Dicsel oil would be used and the
supply is relatively resulor, It would be stored in horizontal,
cylindrical tanks housed cutgide the bailer roome The room is
*tanked' up t: a height sufficient to contain the ©il, should the

ank lewk or the drain cock fail. The 50,000 liter tank requires

about 15 mg of floor space and abcut S metres ceiling heizht,

Kefrigeration machinery is grouped close to roome whers
they are to ccol.  Long referigerant lines and pressaure drops

are therefore cbviated,




Foundations provided for the compresgsors and condensers are built
on a cork mat and insulated from the flocr by a 5 centimeter air
gap bridged at the floor level with timber, Evapczative
enndenscre are ploced outside the building adjacent to the
coipressors room, Tho chilled water storage is placed near the

compresscrs, The water tank is made of concrete and provisicon is

made for withdrawal of evaporating ecils should any fanlt develops.

Water supply is via the public main, however, provisions
have been made for a water supply system on the site, A pump
room and water treatment equipments are provided. Below - ground
water tanke are scaled againat entry of surface water, they are
completely covered and ventilated;elevatedoanks are algo

prQVided.

The plont receives electricity at high voltage from the
public supply, the transformer substation is therefore provided
in a separate housing and conneected by underground cable.
Switchroop housing the main incoming circuit breaker and main
distribution board iz nlso provided; motor starters and control
réoms are also provided., A astandby generating plant ig also

provided to offset power failures by the public authority.

Undergriovnd supply end distribution of sgrvices is
considered. This would allow short, direct ccnnections %o the
procegs equipment on the ground flocr and eliminate the nocessity
for houeing service pipes in the process roomss foremen

accommodation for the various production process and the 2

P

floor level height of such equipments as sterilizers, spray
driers, butter—churn are considercd, Tho various process gectionsg

are grouped around the milk treoatment and processing rooms and forms
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the center from which the liquid products are distributed,

Office, Administrative and Welfare Facilitiecss

With a tbhrough put of 200,000 litres of milk, the degree of
responsibllity calls for the establishment of n separate
administrative building located near the nein entrance to the site,
Provigions for boardruofeonference room, tea room, area and
gpacialist cffices were alsc provided apert from the administrative
and managerial offices, The administrative block may not be in
cloge proximity to the preduction area if only to save customers
the embarrassment of walking through the whoels nlant. Workers
facilities such as the changing room and toilets are well positioned
on the site to minimise lost of time and to discurage truancy,
health, canteen and other facilities have all been located very
near the production area, #An entrace with timing facilities and

records would be provided for the werkers,.

Space, with facilities for re¢pair and maintenance work as well
as a wurkshop for components utilized in the preoduction precess are

also considered,

Constructinn Consideration and Maintenances:

Material chosen was done after consideration forg
action of acidsg, alkalis, water vapour, clean and smcoth surfaces,

bacteria or orgonism growth,
Foundation:
e, fand i on 48 duay pwnofed o and all pipelines or drains

were 80 congtructed aa to prevent entrance of unwanted pests into

the building. The design of the foundation is influenced by



At such areas like pastourization, where large amounts of
ligquid is to be released extra flaor drains qould be provideds
drains and gputters in floors should be placcd alongside walls,
(10—150mw141t? 1wakage is certain to occur where pipes go through
the floor snd where there is drains, & water proofing membrane is
therefore applied to the top of the base concrete and underngath
the topping concrete or tiled surface. This vsually consists
of two layers of asphalt felt covered with 2 centimetres of fat ~
reslatant asphalt; the base concrete is smcothed off carefully
before irembrane iﬁlaiﬂf pipe sleeves with flanges for pipes and
cables are put in, as well as-QOIjx?or anchering the machinery,
The asphalt is taken to a safo height of approximately 30
centimetres on the walls and bases . to ensure ccmplete sealinga
-The tiles are finally laid in cement mortar on tcp of the membrane
insulating material, Cincrete floors contract or expand with
changes in temperature. This reaulis in surface cracking.

The top layer of the floer is thefefcre laid in pamels 3 to 6
metrese squarc, the joints being about 2 centimetres wide and
opening down te the waterproof membranc, The joints are filled
after the conecrete has set with asphalt poured hot. Each flvor
panel therefors flacts on the membrane and is sepﬁrated from
the wall and the remainder of the floor by a flexible jeint,
making it free te expand or contract, This is necessary in low
temporature storage rooms and where warm watcer might warm the

temperatare of the floor,
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Sorvices othorfiraing should be aroupcd in ducts for distributicn

threugh the building, ducts wall below f1-or level are provided with
watorproof membrane; suparate ducts are esaential for steam, cold

water, chilled water, referigeration, clectricity and comrmnication,

Waell;

Walls shculd be easily cleanable, acid redgtant and pleasing
to look at, The junetion of the wall with the floor is cc¥:d with
speeial coved tiles. Whoere concrete flooring is used, the
tecpping is earried up to form a skirting with a gencrous radius
at the floor line, Tiles are placed up to 1,5 metres above the
floor level in the processing rocme In the reception and
distributicn sections, where the lower part of the walls is
subject to impact, they are protectad by unglazed ceramic tiles
of the flcor type, up to a height of 1,0 metre, Smocth and well
sized plastered walls could be covered with coats of enamel paints
as scon 28 it is dry; light eolcured points are most preferred
but glare should be eliminated, Ceiling of the folded plates roofing
is plastercd with water-procf material, properly sized and severally
coated in bright encmel paints. & highly gloss finish will

reflect light and provide surface for easy cleaning,

COLD ROOMS
Cold rooms for milk and butt.r are kept a2t a temperaturc cf
LYC with the referigernted long-term storage rooms at = 15°C,
Thermal ins lation in the floor, wall and ceiling cf these rooms
arc provided, Ccll*lar forms of vulcanized rubber is used. Mositure
penetration through joints is well taken care of by using water

proof barriers (asshalt, bitumen) on the wam side, that is,
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on the outside of the cold rooms., The internal finish of the
Toom is done such that any meistuare present can freoly meve to
the cooling unit. The ceiling and uppor part of the wall is
therefore plastered while the lower part which is prone to damage
is finished in ecasily replacenble materials.Haridsurfaced asbestos
cement sheets fixed on battens with protective wocden cover

fillets are used,

YFrost heave'! is of great concern to low temperature rooms,
This iz the disruption of the flcor and posgibly the wall foundations
caugad by watcr freezing in the scil undernsath the roomj thickness

of fleor insulation and underfllor heating helps.

DOORS AND WINDOWS:

Doars, windeows and metal fittings aasociated.with them are
subject to ardous conditirnms in a wmilk plant, Stainless atoeel
an a steel base are used for the dorra; to reduce costygalvanised
atecl doors are used on steel jambs, Cold room doors are
thermally insulated like other parts of the roc@sthe sealing surface
which is vn the face of the jamb is provided with rubber seals to i
prevent the ingress of air and watey wvapor. 4ll door fittings
are rustfree, watoerhroOf, robust and be operatable from the inside
for openinge Lighting is most needed in processing xoom,skylighis
are therefore provided apart from large factory windows. Windows
are set‘o;éﬁufor fresh air, small mesh woven wire scrcen designed

to allow window to be opened and made of non=rusting material are

provideds
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Painting:

Painting makes building attractive and creates an enticing
working cenvircnments it also cxtends life of structure, Primers
or undercoats are thorefors used to check miisture solutions which
might wash the paints away., Mungicidal ccmpounds are used on the
building to check bacterial growth and phenclic is cccassionally

applied to check amtg,mitesand other pests attack.

Roof Inspectiong
Roof should be inspected twice a ycar and cvery time after

2 storm, Prompt repairs prevents loss and great damages.






- CHAPTER BIGHT

THE DAIRY FAEM: COW BREEDING, FEEDING AND HOUSING.

In order to ensure adequaté and coﬁstant supply of raw milk
for this industry, it has been proposed that 2 dairy fam bey
established, this would serve as a medel for lceal cattle reafers
who might come to the farm to learn modern technigues of cattle

brosding and production. The farm would laise with educational
cstablishments which are agriculirually rclated like the Institute
of Agricultural Reseavch, Samnru; Intcernatiobal Institute of Tropical
Research, Ibadan; for various researchcs int. ways and means which
can improve cattle breeding. Amonzziﬁf;gs, calf shed, calving pen,
milking parlour would bo provided, High quality yields from the
animals can bo ensursd by imminization gchemes, goreening surveys
for deteetion of chrenic diseascs, identifickion and corrcetion
of actual camses of diseases, qQuarantine restricticns conld be
placed on the movement of cattle suspoeted of beinp carriers, now
stocks should therefore be separated from the already 'elean! ones

go that any incubating disease would have developed to a clinical

stage.

The modern dairy abusorbs a lot of canital tied up in its
stock, land and equipment and efficient control and monitoring
gystem. Maximiging the use of resources is always erucial and
ensuring maximum cconomic milk pfﬂ&uction PeT COW per year must be

.
L3

gveryona's main aim,
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The University of Reading in England have developed the
Dairy Information System (DAISY) which is a recording and reporting
system that operates on any of SO micro computcrs, By regularly
feeding the Daisy with straight forward facts on any cow a2s they
occur such as calvings, survices, veterinary treatments, incidence
of such problems as mastitis, lameness and milk fever, the
operator has a complete and easily accessible record of a cow's
life history, Daisy can also kcep full records <f any simple
milk yeild rccordine taken for the cow on say a weekly or fortnightly
basis, Imisy reports could be used byh??w'sm?f]'veterinary surgeon
and others, The aim of any gocd information system is to allow
records to be easily kept, updated, corrveeted where necessary and
then stored, Analysis should be casy and it be possible to
aggregate records in several differcnt ways without the crigzinal
data being spoilt, a grod earding system operated by well trained
staff could serve but computerised systems ccentaining featurcs
that bring an educated and modern apprcoach to the keeping and

display of informaticn, either in printed firm or cn the computer.
is most desired,
This Dnisy proposel could be well rescarched inte and be

adopted for use in Nigeria, HReports such as these would be cbtained
from the use of this DAISY:

= Cows due to be dri:d off

- Cows due tc¢ calve

- Cows not yet scrved after calving

- Cows served and due for pregnancy diasmosis

- Cows pregnancy diagnosis in calf but having an odd event

aftermath (for cxample abortion)
- Cows that the Dcctor must s=e¢ at next visit

- Cows on barrcn list
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Reports could also be obtained on such featﬁfes of ecnception rate
G e
bf.differenﬁ bulls
by day of the week
by grouping of the animal
. by service mumber &
.If the system is properly applied, calving intervals c%ﬁluéﬁally be
shortened by an average of 10=20 days, bringing them closer to the
optimum of a calf a cow per ysar. The advantages over other |
schemes have been the much deeper level of analysis that can be
© carried out using the DATSY and tﬁ£l$]942%13?3f0f the printouta,
In herds of 1500 cows, it is a great help tc have the lists of cows
a®t the top of the list~rather than simply in cow number crder.
Morever, cows can roceive timely attention. VUsers find the
reports particularly usceful when someone ruming the systen has
scanned them and warked them sutably to highlight the prablem
arcas, 1 therefore intend to have ngfeam%ervice uging a four-
terminal mini—computer operated by a consortium of commeercizl and
farming interests (as proposed for Zimbabwe). The service would
gperate on & short turneround and would bes able t0 cope with
village sottlement herde as well ag large dairy herds in the
environ of Offa, The plan is therefore to integrate the advisory

services clogely with the scheme and fo invelve the milk collection

services in the delivery of print-cuts to the farms,

. : shared X
The concept of a loeal service from a ~r  machine has a

lot te commend it.



..’..; W . . -."l ,. - -67-
A bureau service would be operated by a dedicated specialist whose
Job it is to ensurc that good quality records are entered into DAISY

regularly, The specialist needs be:u?nlmal

production one so that
he can reocognizse information that ig wrongly rocorded by a herdsman,
The burean operator can slso bring to the attention of the farmer

areag of hig management of the herd that needs urgent attention,

Limitations to fhe sueéeasful implementation of this scheme
“_Iborders on availability of fund, hardware cngin.erihg support and
goftware support. Clearly, these requiroments arc no minur undsrtaking
but where the scale of the national dairy enterprise warrants it,

the improvements brought about in productivity can be quite massive
and out weigh the ceogts of setting up and running the schemej the
engineer:ng problem and software supports could be easlly overcome

by training staffs at the University of Reading, England, where

thu system originated, the acguired technology could then be

adopted to a Nigerian sitution,

On a good managed farm abcuf 0% of the milking cows will bring ~
a ¢alf each year. Of the young calwves, a certain percentage will
not surviwe the first months. ‘It is quite reasonable to calculate
with 160 cows a year on a farm of 200 cows; of coursc half of this
number is ne 1. The male calves will leave the farm after a fow
woeks, while the femala are retained, In a normal situation, young 9

cattle can be pregnant about 15 months aftcr birth and bring their

first calve at an agw of two years,

3

A'. pregnant milking KOW should not be milked during two months

A dr
before the expected aﬁeof Yvirth, this means tha an average number of

-

2} cows is not milked,
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S0 on a 200 caws farm, thore will be

1, 168 cows tc ne milked

2, 24 dry cows

3« 40 calves younger than 6 months

be 60 calves irom 6-15 months

Se 60 pregnant (heifers) cows 15-2l months
In practise, some cows under (L) and (5) would be scld since somu
would be of lowest quality, Hence, one may expoct:

200 x 0.9 = 180 births, milking cows

L x 0.9 = _LO births, huifers
TOTAL = 220

Birth will take place in a maternity, assuning each birth takes an

average time in the maternity for one and a half weeks, number of

stables required would be 220 ; = 6,0 stables

In practiee, birth would not be s0 nice linear in time so a reserve
factor of say 2, is nueded, Looking at the farm layout, I would need:
160 places for milking cows
24 places for dry cows
12 places in maternity
ly places . in sickbay
LO places for young calves, 3 months
60 places for calves 3=15 months

L places for young cattle/heifers 15-24 months,

Breedings

Cows may be bred either naturally or artificially. To ensure
high productivity both in animal and milk yields and to encourage
healthy, more disease resistant breads, artificia insemination by

embryo transfer technique would be utilized.
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The actua) transfer of the embryo to the recipitnt is via
A small flank incision under local anacsthesia. the reeipient
ig first cxamined per rectum to determine an what side she hos
ovulated, and the embryo is then transfoerred to the vterine horn
on the side of which she has ocvulated. BEach operation lasgts about

Five minutes,

The doﬁﬁf will be one heat on average 10 doys after the
flushing day, but scme will be on hent three to four days later =
some even up te 4y days, The first heat after flushing is normally
a veyy fertile heat and if the intention is to put the donor back
in calf she should be served at this time, _ L ;@i}

receive
- If a cow is ko a donor again, it is preforable for her to

have twe heats after flushing hefore ghe is programmed again.
- This means that the interval between flushing is an average
L4E~6Q days. It is possible tc flush donors at 30-35 days interval

but this is nnt advisable with ail cows,

FUEDING

The Cattle are fed by fresh grass with some concerntrates
like cornemcal, suinea ecrn, groundmt cake, cotton sced and
others including dry fish during tho rainy scascn and dry grass

(hay) preserved grass,

Three broad feeding methods could be identifieds ¥Froe Range,
semi-intensive and the intensive or zero Grazing., After} from
this broad elassification, each feeding system is characterized

by different kinds of actual fecding,.
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FREE RANGE

Practiecd by the local herdsmen 2nd the Fulani, the cattle are
taken out to graze ¢n cpen land during the day and returncd back
aither tc a shod or tied down in the open, This exposcs the cows

to discases and ineclement weather,

SIMI-INTENSIVE
Cattlus are taken out cccasionally for feeding in the open
when the weather permits but feoding is mainly done indocrs,

This methud is uscd by many ranches.

IUTENSIVE OR ZERG=GRAZING
The cattle ar: kept perminently indoors, Feceding, exercising,
breeding, calfing and all other processes take vlace right inside

houses provided for sames,

In this work, the seri-=intensive systcm would be adopted,
graxing land of high quality fodder would be provided in the ranch
and the cattles be allowed a breatne of sunlight and fresh air in
the grazing land provided. Siles would be provided for storage

of feqds,

Before ealculsating ration for cows an estimate of the dry
mattor intak: must be made, 4 general guide is to allow 2.5 to 3,0kg
dry matter per day per 100kg liveweight, but factors such as milk
yield, stage of lactation, type of raticn and method of feoding alsc
affect intake, and allowance must be made for them in deterrining
the ratior, 4t calving, the dry matter intoke of cows is normally
at a minionom with 2 provressive increase to a maxioum at 4 to 5

months after calving,.
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'3 }ftur this peak,this intake declines slowly as the lactation advances,

......

Ve

-, For cows, G00kg 1iveweig£t.and producing 20kg milf per day in
ﬁid ﬁnd late lactation, dry matter intuke is 17kg dry matter per
day. This is less, about 15kg, for cews in early lactation, To
inerease nutrient intake, foods of the highest digestibility should

be given,

Grassland can produce high yields of dry matter and digestible
nmitrients per hectare if it is treated as 1 crop and well manage:d,
 Potential yield of milk from grass is high if sufficient grass is
available and an cofficicnt system of grazing is adopted, 4 friesan
cow welghing 600kg and with an intake of 3kg dry matter per 100kg
liveweight can cat 18kg of herbage dry matier per day which can
supply 218 megajoules (MJ)e This energy amount is sufficlent to
maintzin the cow, give a livewcight gain of Q.5kg per day and
produce up to 10kg milk per day. TYTields of 10,000kg milk per
hectare is expceted from the ranch on the site using strip grazing
gystem, in electric fence iz moved forward elther opce or twice per
day to allow the cows a2 sufficient ration of fresh grass to maintain
a normal patitern of milk yicld witheut any sudden day to day
fluctuations, Skillfully operated, this method is the poseible best,
Planning invelve where and how to apply fertilizer, resting area
and mevement of silage and hay. 1f a ficld is %o be grazed for
more than one week, then an arldditional back fence to the front
one is necessary, Fences arc moved when cattle are cvut of fields;
To utilized the herbage efficiently, it is wise to give the herd a

long, narrow strip of fresh grass at each grazing,

B
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Thig avoids the soiling and treading of herbage and decreases wastage,
Conventional post and wire (barbed) feneing involving 7Smm x 75mm
posts at 2m intervals with 3 wires would be utilized, Movable
electric fence comprises of metal post with a foot ard an indulatoxr,
carrying electricity, about 750nm above ground lovel with the metal
posts at 10-20m intcrval, Wire is gtrained in order to reduce

number of pests and wire vsed. Wire height is about 1,5 metres,

HOUSING _ ‘
B4ARNS OR CATTLE HOUSE: Planning of the cattle house should
- aim at reducing the time requir.:d in caring for a cow and keeping
the total equipment exﬁénsas to the minimum but at an efficient
productivity level, Throe main ways of heusing cattlex are:
(i) Stanction barn | |
(i1} Loose housing
(iii) Froe—zstall
(i) Stanction Bara. This is of two types:
the single and double story barns
In the double storey baxrn, feeds especially the roughages are
stored cn the upper fldor while the lower floor is used for
housing the cattle. Thus the feeds ¢an be moved down using
gravity or system of pulleys, The commonly used single storey
barns requircs less storage rcem per ton of feed and has the
© advantage of less windstorm Bazards, fire risk to minimal,
it is easier and cheaper to bulld and easy repair or
maintenance required., Length cof stalls provided for the cows
depeud on thoir sizes and whether or net electric framer

is to be uscd, The cattles are uswally kept indcors,
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. (1i) Loose Housing: This is a flexible design which allows
; stall sizes to be changed whenever and wherever deemed
fit. The cows arc free and have access to fresh air
and sunlight, It consists ofy . |
E (a) Peeding and feed storage - this isla paved area
with manger sc constructed to prevent cows frem
pulling out the hay and lying on them. The hay is
stored at the rcar of the shed with movable feed rack
as the manger,
(b) Paved Area — this is an open space where the
_cattles may ‘streteh=out' at, it could also be uged
ag the gillage feeding area, the mooure from the
feads could then be easily cleaned and used as
fertilizer. _ _
{c) Loafing Area - This is a heavily hédded Ared,
where the cow can xrest, the cow's udder shouldntt
be allowed to tough the bare ground wvhencever thoy
are roesting,
(iii) Froe-3tall: Constructed in wood or steel, the stalls
are geparate compartments and cows can c¢asily onter
thom from alleye behind the stalls., Manures in the

alley can be casily removed,

-

- T s
[ T -4}

For the purpose of this work, the stanchion barn would be
preferred. Feeding and fodder would be mechanically brought into
the stallss water buckets would be fixed to stanchion columne and

an electric tramer, a coat-hanger device, would be susponded above

B
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MIIK PARLCURs

Milking the cow in Nigeria is done manually especially by the

Fulanis, This practise should be discouraged as the milk so

collected is oontaminated and the exercise itself i laboroua,

Gederally,a modern milking parlour as being proposed, should fcllow

these guideliness

()
(b)
()
(@)
()

(1)

Walls ghould be of coﬁcfeté, Elock, brick, wcod or any
other sulid material

house shqgld bo well ventillated and lightod

winduw area ghould he at least 10% cf floor area
Insulation to check heat should be provided

Floor made of gonecrete or wther easy to clean flooring
waterial and sloped to drain, with gutters

Size varies with number of cows to be milked at a
time; the milk parlour should be located near the
milking area but not opening directly into ite

There are three methods of mewting these requirements
of milking parlours i l..jl ;

Tandem « the milker worke in a pit while the coﬁs are in
stalls get in tandem and arranged around a sguare or
in banks with the milker working in the eentre, This
parlour is ¢xpensive to eonstruect, requires greatex
waahiﬁg and oleansing, each stall should be provided
with a scparate milking stall and is bedevilled by the

constraint of feeding by hand,



(2)

(3)

Rotary Milking

-TT=

Flc%f-level abreast type: This is of two types - the
single level oand the dcuble level abreast walk - through,
Tha single isg mest commen and allows cne milker to milk
60 cows at a time. It is arranged in such a way that
while a milking machine wnit at a bail ls being used

for milking a cew; the other gide could be used to

wash anothey cow, Concerntrates are given marmally

cr mechanieally, and the floor slopes away from the

bails either in front or behind the cows, The double
level abreast differs in that the milkder works at a

S L

lowexr level than the cow stand.

Herringbone type: the cows arc milked in batches
with the cows placed.side by side at a suitable angel
in 2 rcws, Concertrates arc distributed by machine
and the milker works at a lower level than the cow

Btands,

Designed by an Italian company, this allews the milking
of about 1500 cows in 3 days = about 20 cows per hour,
The parlour is circular in plan with tﬁo concerntric
platforms. The outer one is wmade of concrete while the
immer onv, made of metal grating and free %o rotate,
houses the cow bails and milking machines. Cows to be
mijked are first passed unte the first platform where
their udders are sproyed, washed and dried with
gterilized cloth and then inspected before being
released for milking, By the time of half revoluticon
of the platform, a cow could be milked cut and ready
to be relcased finally. This system would be adepted
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of ¢.ns and the milk is imnediatoly ccoled, large referigerated

trucks would be require
industry,

4 to transport milk so collected to the
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CHAPTER NINE
MILK - PRODUCTION, COLLECTION AND PROCESSING.

Officially there are about one million cattle in Kwara State

but the real figure might be more than this because the veterinary

department may not be aware of small cattle holdings, morenver,

hcrdsmen usually dont give accurate figures of the number »f

cattle they have due tc the jangali tax to be paid on them, There

are six types of cattle in Kwara State:

White Fulani  L6p

Khaji 3%
Muturu 505
Keteku 196
hdama 2%
Gudali 1096

Their milk producticn varies =

(1)

White Fulani: wusually arewhite big cows with black
patches. A five year old cne yields ab ut 50-55%
milk and weighs 1,100=1,2001bs in 8 menths, milk
yield may increase to 2,2001bs with a fat ecuntent

of S.T%.. First calving (giving birth first calf)
occurs at the age of [j2-43 months and after calving
lactaticn (secrelicn of milk from the mammary
glands) takes place. The pericd between successive
calving is nearly 13 months and lactation period
ends approximately 8 months during which period

about 1,900 1bs of milk may be produced,
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With a specific gravity ¢f 1,0313 volune of milk prrduced

cculd be calculated:

(2) Rahaji = a cattlc with long limbs, it has a
spotted red coat, The male may waigh 11001b
while the female 10001b,

(3) Gudali -~ This is a cattle type with a long
and narrow head with an average height., Its
red ccat has white patches on the head and
under the part of the bhody., The wale weighs
9001b and 8991bs for the female, Calving is
mainly higher, april 11,3, July 13%,
September tc Octeber, 33.59%¢

Tropical brecds are generally considered poor milk producers
hence the esscnce of cross breeding «f loeal and fereign cattles
te produce new brecds which are mere adaptaible and productive,
Mcstly, the forcign brecd used in Nigeria for this purpose is

the Friezan,

Tth A H

CROSS-BREEDING WHITE FULANI AND FRIEZAN

TYPE NUMBER OF ANIM.LS AVERAGE AGE (MONTHS)
WHITE FOLANI (W.F. 65 LS.l
% FRISZAN/W.F. T 30.9
3 FRIEZAN/W.F. 26 30,0

FRIEZAN L6 28.7



~82-
Table shows the average of each breed at instance of first delivery,

Neglecting the difference between the # and # brecds, one can

oléarly see the somatic and sussable preciousness of this exercise,

TABLE B:

WEGHT (KG) AT DIFFERENT AGES

TYFE 6 MONTHS 12MONTHS 2LMONTHS 36MONTHS

WHITE FULANI(W.F.) 95 138 241 312

% Friezan/W.F, 153 230 31l -

% Friezan/W.F, 165 251 L56 -
Friezan - 323 L73 -

It would be noticed that the % breeds reached the ideal weight
for the first mating 12 months earlier than pure breed white fulani
(W.F.) The difference betwcen the # breeds and § breeds are

considerable here and is to the advantage of the 3 breed,

TABLE C3

MILK YIELD AT FIRS LACTATION

TYPE DAYS OF LACTATION MILK(KG) % (W.F.=100)
white Fulani(wF) 251 77525 100
4 Friezan(W.F. 300 1638270 212
% Priezan/W,F, 263 16902162 218

Friezen 297 22612118 292
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TABLE D:

MILK YIELD AT OTHER LACTATION

TYPE DAYS OF LACTATION
White Friczan (W.F,) 2L6
% Friczan/W,F, 271
I Priczan/W,F, 262
Priczan 281

MILK(KG)

837217
169023
1898293
234272

%W F.=100)
100
202
227

297

These data indicatc that cress breeding with Friesan breeds has

contributed almost double the yields at the half breeds,

TABLE E:

INTUHVAL BETWFEN DELIVERIES, TWRATION OF LACTATION AND

LaCTATION PERCENTAGE IN PERICD BETWEEN DELIVERIES,

TYPE . INTERVAL BETWEEN
DELIVERTES
(Duys)
WHITE FULANT (W.F.) 367
* Friezan/W,.F, 358
% Friezan/VW,F, 348
Friczan 368

(DaYs)
2u6
27
262

281

.} DURATION OF % LaCTATION IN
LACTATION

PERIQOD BETWEEN
DELI1VERIES

6741
5.7
754
7644

This shows that the delivery intervals is shorter in half and threc -

quarters (# and 3) breeds and there is a reduction in the productiwe

pericd of the cows,

. -
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It is pertinent tc notc here that not all the milk produced by the
cows are uscd by the plant, certginly scme parts are cconsumed by

the «ffsprings - calves,

MITK CONSUMED BY CALVES

TYPE WEIGHT CONSUMED (LBS)
Rahaji 1511 LBS
Rahaji/Cudali 1517

Gudali 1542

The milk consumcd by a calf increiscs as its weicht and it can be
calculated that average total prrductirn fcr cach lactati-n should
bes Rahaji 2275 LBS

Gudali 2281 LBS

Rahaji/Cudali 2306 LBS

White Fulani 2200 LBS

These fiures were calculated from data given by experimental
ranches; direct data was cbtained from milk consumed by calves
while indirect data was obtained frem milk provided by animals ¢
at cach milking, From these analysis, the varicus collectiin
centres and that cwned by the factory, it is hcped that a
cengtant supply of 200,000 litres production by the factory would

be satisfactorily met,

MILK COLLECTION:

4 three stage co-cperative system backed by the United Nations
funds is being operated in Kenya, Pcland and India, Ccllection centres
for 150-300 farmers are provided, the milk sc cecllected is then

transported by tankers to the dairy industrial plant.
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The scarch for better altermatives to this system involves examining
ways of inspecting sources of milk infectinn at each stage in the
chnin, working cut the best production and collection systems in
practisc, devising milk classificaticn and alternative quality
payment meth~ds and to develcp appropriate educational advisory

services,

Gencrally, there are many metho's by which milk to be uscd by
a plant cculd be erllceted cr cbtained, Most plants utilize more
than one means, the methcd often adipted 1n  resultant of the

producticn capacity:

(=) Leeal producers tying milk tc plant where they are weighed
and then paid, Milk sc collected could be easily checked
for any contamination, hcwever such supplies are
unreliable and cften inadequate,

{b) Ccllecticn centres may be provided by plant at strategic
places where local producers could casily take their milk
to for sale, Milk so ccllected must be storedat a
controlled temperature of say, L°C until it is ccllected
by a vehicle from the plant, Contamination during milking
is inevitable,

(c) Milking trucks might be sent to cattle ranches where milk
collected per cow is recorded by a scale fixed to the
vehicle, This modern method is effective and could be
arrived cut at a rate of 1 ccw per minute, Usually,
milking can be dene twice: once in morning and later

at evening,
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{ (1) The plant may breed ite cwn cattles under scientific,
hygicnic and modern techniques. This would ensure
constant and adequate supply of starting material for
the plant. The cattles would be properly lccked after,

crcss=brecding and embryc transfor could be practise,

For the purposc of (&) and (4) would be adopted because of the

need to aveid contaminaticn and insufficiency f supplies

cmancipating frem inadequate and irregular milk procurement methods,

The milk would be collected by trucks with capacity of about
20000 litres and with a tctal milk capacity of 200,000 litres, the

plant would requires

% = 10 collecting trucks,

.

This number could be reduced bearing in mind the other method of
prceurement, There will be ten ccllecting centres cach with a

capacity of supplying 20,000 litres of milk from 2 shifts per day,

MILK PROCESSING
Milk has a brcaklown compositicn of
Water 87%
Protein 3.4%
Fat 3.66%
Ash 0,71%
Lactose 4472%

From this, milk can be scen tc cinsist in § of its sclid part, fat and

sugar which are majcr source of body energy, morecver, the milk casein

and lactose bumin are of superior quality than the proten obtainable

frem vegetable,
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The projected capacity of the plant takes intc cognisance the
market situation, milk availability, milk impcrtation level,
attitude of consumers, cost in terms of milk equivalent, nutritiondl
needs of the average Nigerian; the 200,000 litres capacity would be

used in producings

Youhurt 209
Ice Cream 2086
Milk Powder 35%

Pasteurized Milk 2056

Butter S

MILK

The collected milk is pumped by a pumping machine to the
storage tank from where the milk is passed on to the clarifier which

disease

removes foreign materials from the milk end checks J. < producing
bacterial growth, These processes teke place at temperatures balow
3200 and this dces nct aifect the milks creaming characters
contamination is therefore reduced tc the barest minimum., Each of
the clarifier has a capacity of 7,500 litres per hcour, The
clarified milk from the clarifier is passed to the Pre-Coolers
at a temperature of 4 C, Milk souring bacteria which converts
lactose of tne milk tc lactic acid is made inactive, With a capacity

of 15000 litres per hcur, each pre-croler would reguire two clarifiers.

From the pre-ccoler, the milk ie transferred to the Pasteurizer
where the rmilx is heated to destroy any living organism that might
have remained in the milk, without changing the milk's property;
this process is followed bycgoy.'ngtc chuck growth of bacteria

which is catalysed by wam and mcist environment,
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Pasteurization can be achieved either by rapid boiling of the milk
to a temperature slichtly above its beiling point and keeping the
temperature constant for a pericd of 15-20 mimates or by beiling
the milk to a temperature one-and-a-half times its beiling point
and keeping the temperature cconstant for a period of 5-7.5 minutes,
Because of high risk of over<heating involved in the latter, the
former method is preferred, The pasteurized milk is bacteria-free,
consumable and can be kept for a long pericd without danger ot
gpoilts It is this milk that is uscd in the production of all

the dairy products,

Pasteurized Standard Milk: This is cbtained by passing the

pasteurized milk intc separators designed to produce milk of required
percentage cof fat, From the separatcer, the milk is transferred into
storage tanks where it is made available for congumption through

bottles or paper jackets. Papcr jackets are to be used here.

2. YOGHURT: Pasteurized milk is pumped to the homogenizer which
breaks the large particles in the milk intoc smaller ones and climinates
fat agglomeration, In effect, it prodiuces a uniform milk with fat

and other solids evenly dispersed throughcout the milk, It is then
passed intu the separator where the cream of the milk is separated

and skimmed milk left., This is essential because the milk used

for yoghurt must not contain any or if it should contain at all,

0,09 only. The cream saparatcd from the whole milk can be usoed

for making cheese or butter. The skimmed milk is passed through
incubaticn tanks at a tempersure under 42,°C. Quality control test

is carried on the mil at this stage by cither a PH test (L.1-k.5 acidity)

or titrable test. About 1=-2%¢ starter is added on to the milk,
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This starter, cbtained by adding yoghurt to a certain catalyst,
catalyses the exeretion of a bacteria which acts on the milk to
form yoghurt. This process is referred to as immoculation, The
agitatcr is stopped for 3-4 hcurs before cooling to improve upon
the viscosity of the yoghurt being produced. The yoghurt is then
passed through plate lockers where it is cooled to 2°¢c before
being pumped intc storage tanks at the same temperature, Paper
packets arc filled by aseptic fillers and packages are finally
packed into boxes of LB packets and kept at ccld storage using

the conveyor,

3. BUTTER: This is a fatty product derived from milk fat, water
and salt (if salted butter) and solid fat (curd). The standard

percentage is as fnllows:

Not less than BO¥% by weight <f milk fat - 81.,31%
Not more than 2% by weight of curd - 1.0%%
Not mere than 16)% by weight of water - 15.35%
Not more than 2,.9% by weight of salt - 2,31%

Lactic acid cultures and vegetables colouring matter are aded as
flavours, The pasteurized milk is passed intc cream balance

tank, Cream obtained during the process of producing yoghurt can
also be added into the tank., The cream is passed into a
pasteurizer, so as to improve upon its quality which must be
consistent even at long storage periocds, from where it goes into
the Ripening vats. Here souring cccurs by fermentation and the
cream is held for few hours after when it is transferred tc butter
churns, butter is finally preduced by agitating the cream at very

high centrifugal forces,
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The butter is moulded into required shapes by the moulder and hardened
in the hardening rocm from whers it is passed tc the wrapper and finally

the ccld store,

Le ICE CREAM: This consgiss of milk, fat, s<1id serum, sugar (as a
stabilizer or binder to prevent formation of water arystals) flavouring
and colouring materials which differs fr m industry to industry. It is
the last two items that gives ice-cream its different final character
or quality to the consumers; rescarch is therefore always carried on
means of impreoving the guality through this channel, The ingreddénts
are put ints a mixing tank andi then into a patch pasteurizer, The
mixture is homogenized and finally cocled. The mixture is then
transferred intc Ageing Vats for a perind of L~2l; hcurs depending cn
the milk's determined acidic content (the higher the acidity the
shorter the periol)., Againg improves the ice-crcam's viscosity and
gives it a smooth appearance, From the ageing vats the mixture is
transferred to the feezer where it is frozen and mixed in a special
mixer. After being mixed and frozen, the ioe-cream is cut and

wrapped and taken to the Hardening section where it is hardened

before being placed at the cold storage,

S. DRY OR POWDERED MILK: This is pure, fresh and standardized milk
in the powdery form and therefore has the same constituents as in
fresh liquid milk, It is prcduced by heating the pastcuried milk
to the vapourising temperature of water (100°C) and maintained at
this temperature for as long as desired depending upon the quantity
of the milk being evapcrated. Samples are taken from time te time
during this process to check if the required composition has baen

attained,
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Condensed milk is produced at this stage and the milk is passed on

to the Roller Drier, an evapcrator '+ ick removes all the remaining
water, The powder is sifled through sieves before the powdered milk
is finally packed into cans by means of a weighing filler which
ensurcs that equal amcunt is packed into all cans, Powdered milk
can be stored at ncrmal rcom temperature in the solid department

of the storage facilities,

H/NDLING:

Materials have to be meved from incoming freight vehdicle - to
the reception deck then on tc starting matcrial storage, From
herc, it goes on to the milk treatment and process area and then to
other process sections before being taken to the final storace
and then out again for despatch., During their trip through the
plant, the material is picked up and put down many times and since
these do not change the form of the product, they constitute a
waste, Handling may %e wasteful but there is no way cne can
totally eliminate it in the production of a product but one should
cut it down whenever and wherever possible both within and between
operations. Meterials handling ccots within operations is high and
attempt should always be made at curbing it; moving materials
between operaticns is also recognised as costly and so are delays
to preoduction workers from materials not being on hand, loading
and unloading by hand, handling part leads and returning empties,.
It is hard nailing down every possible saving when the work is so
varied, as in the producticn prccess of dairy factory, but companies
which have really tried to handle materials more efficiently have

been able to cut costs considerably.




-93-

Handling ccsts can be reduced by constlting foremen and
supcervisors as tc which and what areas could be eliminated.
Howaver, the best wey to handle materials is not to handle them
but then at certain arcag: this is impogsible, what then could be
dene is to hands~off handling=-handling withcut the hand, Material
handling costs can be cut by ¢liminating the handling itself whenever
possible or using conveyors and power driven trucks whatever handling

still remains or making the necessary handling more efficient,

Men and machines combine to make products out of some starting
materialse The three have tc be briught together, Tn the dairy
industry, the products move away but the machines and men remain,
Therefore handling methed to be employed should take cognisance cof
this and make provision for.by applying autmmation,

L

Automation is the autematic handling of matoricls and parts
betwaen process cperaticns. Most antomation at this time comprises
the automatic handling of quantitics of material over serics of
single-purpose production machines or equipments. sutomation is
used where producticn is high, processes are simple and straight
forward and the produ -t casy te move; self regulating machines
do correct themselves when they err, Power and gravity coveyors
are widely used in the milk plant for milk cmns, bottles, crates,
pallets and packaged products »f many kinds. They may be independent
units trangporting the cummodity concerned from one machine to
the next or from one room te ancther, In certaim cascs the conveyor
may in addition, form part of the machine concarned, as in case

of fillersg.
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The working surface of the conveycr must be at a height to

facilitate any operations.

Since the medium being used in this industry is fluid in
nature, pipes ave mainly going to be used to carry milk frcm one
stage of preduction tc the other, It is only at the final stage
of production, that is the packing area where conveyors are used,
for instance from fillers to wrapiers to stackers and packing to

cartons before being fihally carried to stcrage.
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CHAPTER TEN

DESIGN OF INTERNAL AND EXTERNAL SPACE TC THE REQUIREMENT OF PRODUCTION
PROCESSES. |

THE disposition of the wvarious parts of a plant along with
equipments and machineries used therein must be to the requirements
of production process, This, in the food industry, calls for
understanding of biological process in the production, basic
prcblems of storage, bandling of starting and finished materials

as well as an appreciation of public health,

Milk and milk products however, impose special requirements
which do not cccur elsewhere, These requirements affect the
structure and the layout of the buildings, the provision and
distribution of services, The provision of external and internzal
space should aim at efficiency and effe*ctivenesa by meeting the
requirements of capacity and quality in the most economic way,
In the main, one might be tempted to overloock the production
requirements on external space but when one recalls that the
processes are to be manned, then the need for comfortable and
suitable external space requires no stressing if boredom, mental
and physical fatique and consequent wastage of corporate time
were to be avoided. This is why recreational, social and
welfare and acilliary spaces have been provided apart from the
production space, These have salutory impact on the workers and
employeds and serves as an enticement, They help in acquisition
and retainment of trained and skillful employees., Provision of
external space also create a senseof well being among the staff

and command the approval of the community.
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The overall sizes of these spaces are determined by the number
of workers while the individual spaces within any of the facilities
provided would be affected by the function that takes place in it.
Bach of these facilities is housed in o different building and are
linked to each other by covered walkways. The office accommodation
is locatod near the main entrance and provides accommodation for
adnministration, technical, managerial and auxilliary staffs needed
to fulfil the requirements of the dairy production processes,
Separating the officus from the producticn space ¢osts more than
placing them on an upper floor hut such an arrangement is unhealthy,
ventilation and lighting as required by the production process would
be inadequately catered for, and digsturbances from machinery and
transport would be high. Purthermcre, callers %o the offices
would have tc pass through the milk plants where there may be
activity and thereby be exposed to risks. The social and welfare
faecilities are placed at reasonable distance away from the
production hall with the changing rooms and teilets being
closest to the production space. This ensures that less timé;

ie wasted and truancy is discournged,

Although external space is essential to productivity,
internal space is «of paramount jmportance to an industrialist,
No wonder then that most of the existing industries make space
provision mainly for the machineries, equipments and the
auxilliaries, To arrive a2t the most economic seolution to space
requirement, a process schedule must be planned and items of
equipments and machineries with their capacity and number chesen
after a provisional estimate of the daily milk intake must have

been made,
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The process schedule spells out the various stages through which

the production process of esach product has to follow.

To involve even cne operative in walking a short distance
unnecessarily every time he pexrforms a routine operation amounts
to time wastage, iradequate working space round an equipment is
a great blunder and sc is the wrong location of any control which
may lead tc obstructions, accidents and inefficiency. It ias
therefore important to plan the layout and arrangement of
equipments and machineries to be used in accordance with the

production process requirementse.

The fluor area, the headroom and the shape of space provided
is influenced by the type of equipments involved in the production
proceascs and so is the ancilliary services to be provided.
Generally, the arrangement and space design of the internal aspace
is done by considering that the space botween individual machines
is sufficient for the operator to have easy access and for cleaning

or maintainance staff to dismantle component parts.,

2., Subjcet to the abeve requirement, the intercommecting
pipes or conveyors must be kept as short as practicable

3. The inflow and delivery of the products must conform to
the general flow line for the production process.

Lie, The arrangement of machinery and eguipments must facilitate
movement te and from others

5. Arrangement should not create undue difficulties in the
supply of services or the disposal of waste.

6. Arrangement and placing of machinss should take account

of possible future expansion,
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It is perhaps pertinent to state here that the innumerable
combinations of space available and the requirement of the
equipment for a given throughput make it impossible to specify rigid
ideal arrangements, The dimensions and cother data would not
necessarilly apply to other makes of equipment for the same
function, and what is wmeore, -n differcont sites even the same

machines may be arranged differently,

Requirement of Production Process on the Designg

The main areas of producti.n activity are the starting material
gtorage, the treatment and processing area, packing and the finished
materlal storage.

Althcugh, flexibility and continuous working is allowed in
the design (cf space and arrangoment for equipment, machines and
nperatives) this must in no way hinder the elementary principles
of product flow., This requirement means that the arrangement of
the processing and storage accommodation must be firmly based
on movement of the product from cne stage to the next in the
most direct manner. This process requiroment ensures economy
in building, equipment and a saving in plant cleaning procedure

which figures so largely in the dairy industry,

Milk iz a mest suitable medium for the growth of organism,
every possible measure must therefore be taken to reduce the
pessibility of contamination, especially after processing. The
result of failing to maintain adequate control of kygiene may be
that the product does not keep or is so altered in flavor that
it cannot be scld, It is therefore a production process
requirement to design on washable space. Floors and wall must be

designed in such a way that they can be maintained clean,
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This is why the raw milk enters at one end but goes out through

the other end,

Similarly, pipelines for raw milk must be gcompletely separate
from those carrying processed milk, Each section of the plant must
be as self contained as possible for most dairy products guickly
acquire flavors, not only from one another but from any strong

smelling contaminants such as ©il, amoncnia or paint,

The height of the startihg and finished material storages
is low while the production hall is high. This is a requirement
of production because equipments used in the storage are not
high, the requlrement of refserigerant loads by the products calls
for a smaller space so that coolling load could be economically
maintained, An effective referigerant is ona which ensures that
every part of the room is cooled but with a larger volume and
height this would have been very high, And to the production
hall, the size of equipments and the space requirements of
the production processes calls for a higher building, This
allows more light and ventilation into the working arca through

the side glazings.

In planning the service requirements, full consideration
to future expansion of process work, the layocut is therefore

planned to allow for sventual extensiones



T

The space alloted for any function depends on type, capacity
and number of equipment, With a boiler of 5000kg per hour capacity
requirement of 3 metre by L metre by L metre is required. 3 of
such boilers would be needed with one as a standby; a headrocm
of 2 metre above the beciler is required, and so is a working space
of 2 metre is allowed between the boilers, between the boiler and

other machines or the wall, About L metre space is provided in
the front of the beiler,

BOILER:
Capacity 5000kg/hr
Space 3mx 3moxlym
Headroom 2m
Distance from other
equipment 2m
Allowance at the front Lm
Number of boilers 3
COMPRESSOR
Capacity 20000keal /hr
Space required 5m°

Distance from other equipments 1m

Space occupied by ancilliary

equipments 5&:12_

Number of compresscrs 3

FUEL
Capacity i 50,000 litres per tank
space required 15m°

Ceiling height S
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ELECTRICITY
Space requir.ed for transformer and 2
other electrical equipments 10m
Switchrocn or control room 20m2

WATER
Pump and other equipments 3'_:52
Volume of water required = twice 2x200,000 litres =
volume of raw milk used 1,00,00¢ litres provided
2undergrcund water tanks and
1 tank would be provided

MILK COLLECTING CENTRE
Milk reception fm x Lm
Treatment Area : 6m x 8m
Boiler House 3.5m x 5m
Detergent Store 1m x 2,5m
Washroom 2.5m x 2,5m
Laboratory 2m x 2m
Office 2m x 2m
Dock 6m x 1m

AT THE PLANT =
Raw milk storage tank:
Capacity 20,000 litres
Space required by each 3. 5mxTm
Number of tanks 10
Distance from other equipments im

Initial processing and trecatment
Space required by
1 pasteurizer 2n° x 1 = 20°
2 clarifiers 2m2 x2= l;m2

1 separation 2m2 x1= 32
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ancilliary equipment ?.’m2
Votergent tank 211:2

High Tempcrature, Shcrt Time Tank uBmz
Space required to acocrmcdate eguipments, allowing for all
round easy access is:
5 times the area cccupied by each

TOTAL AREA 5(2+4+2+2448) = 300m°

BUTTER (10,0001)

2 cream balance 2w’ x 2 = L
2 Ripening Vats 2m2 X 2= hm2
1 Butter churn lsm2 x 1= hmz
1 Moulder hm2 x 1= hm2
Hardening 201.112
Cutting and wrapping 201:12
Packing 20!!12

To allow for access, areca of cream balance, Ripening vats, Butter

chru and moulder is multiplied by §

S(L+lyslial) = Bon”
TOTAL space required (60-!-80)512 = 11;0:1:2

Ice Cream (40,000 litres)

Mixing Tanks 20:°
Batch Pasteurizer 4Om®
Homogenizer 20:::2
Cuoler 20::12
ageing Vats 20:::2

2

Fruezer 20m
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YOGHURT (L0,000 litres)

Hemogenizer 2::12 XxX2:x 5= 20!1:2
Suparator 22 x 2 x § =200
Storame Tank(20,000 litres) (3.5x7)mox2 = SOme
Culture Tenk (3.5x7)m°x2 = 500>
Innoculation Tank (3.5x7)m°x2 = SOm°
Incubation (3.5:7)::12:2 = 50112
Cocling = 2Om2
Filling 20m° = 20m°
Packing = 200°

TOTAL SPACE REQUIRED

300m
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CHAPTER ELEVEN
ENVIRONMEITAL REGUIREMENT & ACCOMMODATION SCHEME
The surrounding conditirns of an industry has an impact on
ampleyces throush its offcet on their metimation, involvement and
satisfaction at achieving the organizational goals, that is the
drive to azchieve great strides in productivity, The enviroment is
made up cf internal and external clements and these can either threaten
or reinforce the employees invclvoment and when one considers the fact
that in any fiecld of acitivity, man is the mcgt valuable rescurce
one cannot help but reiterate the point that enviroment cf the

factery should be pleasant and conducive,

INTERUAL AND EXTERNAL FACTORS

External factors which affect an industrial environment and have
a bearing on the workers include provision of facilities and their
inter-relationship, and location ¢f industry amcng others, while
internal factors include ncise, heat, light, ventilation and colour,
The disposition of vari us parts of a plant along with equipments used
therein constitute a facility., It should be such as to enable the
factery to function efficicently and effectively by meeting the

requirements in the mest ecqnomical manner,

WORKING ENVIHOMENT:

Wrok group is alsc iuwpertant, where there is lack of co-operation
pace at work is tremendously reduced, The nature of the job which the
employee performs is an important determinant cf his time use. 4n
interesting and challenging job would, all things being equal, be

inviting,
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Tc achieve higher productivity from werkcers the traditicnal

management style which regards people as raplaceable components
should be noted to have

of production and often authoritarian in style CTE‘é'Ju undesireble
consequences for productivity, Provision of canteen facilities
which (nsures at least stgndard meal once a day et subsidisced rate
fer the employees, medical facilities to cater for health,
subsidised transport frncilities to take workers to and away from
work, housing allowances and installation of safety gadgets to
prevent accidents and risks of fire are all important in making a

good working environment,

The physical environment of wecrk has a direet impact on the
behavicur of employees, General working conditicons such as heat,
ncise, light, cclour and technology affects comfort at work and
may compel employees to seek more congenial condi tions elsewhere
cr reduce their abilities and capabilities toc wecrk, These internal
factors to which a worker is exposed for about eight hours in a day
brings about boredom, physical and mental fatique if they are
inadequately or prorly provided, 7f well planned, intermal
conditi ns of environment can improve efficiency and work out-put
and of course risk of accident would be greatly minimised or be
cbliterated. The consideration is for how to make use of the
abudant natural tropic light and natural ventilation but ensuring
that glare and heat penetration are reduced tc the barest minimum;
Such a design approach calls for the use of rocf lights: The total
internal illumination as a percentage of that available ocutside should
be about 5-10 per cent. This calls for design of openings which are

approximately 20 tc 30 per cent of floor area,
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Wall openings like windows are nct sufficient especially when the
production hall has a large span, Light received thrcugh side-window
is highest (about 20 per cent) jus for those areas near the windows
and for arcas faerther away from the window light received is just
about 3 per cent. This is why roof lighting is essential tc large
sian production areas if the space were to be effectively illuminated,
In order to reduce glare and discomfort, orientation of the building,
solar movements and area of glass to be exposed to direct sunlight
should 211 be carefully considered, Light roofing, with 30 per cent
glazed arez, gives 6 per cent maximum and 5 per cent minimum dalight
distributicn and is fcund to be the suitable as it gives more uniform
light and less glare, however folded glaxing in folded plates are

found to be particularly suitable to the Dairy Industry,

spart from natural light, artificial light is also required in
order to meet the average light requirment of LOO lux., No machine
or equipments involved in the production pr-cess in a dairy factory
requires special lighting, excopt in the ancilliary facility section
where the instrumental dials inspection are might require special
lighting. In any case, refloctions of light from machines and/or
polished surfaces are discouragzed and light-fittings which are

accessible for maintainance are used,

The following are lighting requirements(in a milk plant)

Offices, laboratories, workshops and most process roome =

250 lux
Instrumental dials 300 1lux
Inspection areas 500 lux
Loading docks, cold stores 100 lux

(Source - Milk Plant, FAOQ publications) -
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It is impertant tc design the lighting system to give the
required illumination at the working plane, In offices and "
laboratories, this will be at desk or bench level; in the process
roomg, it will be at variocus levels depending on the height of the
machines, Filament lamps produce less 1llumination for a given
amount of electricity while fluoresent tubes may emit a small amount
of ultra-violet light, particularly if the tube c¢nds are not
effectively screened, as care should be taken in their use where

milk, cream or butter are exposed for any length of time, Lighting

of the roads and outside areas of the milk plant kust be considered

Milk plant cperations cause humid conditions as cleaning of
floors, walls, and equipment involve larze use of water and steam,
If provided ventilation is insufficient, water condenses, mildew forms
on the walls and ceilings, painting is ruined, wocdwork of windows
and doors rots and machines rust, This involves great maintainance
and repair ccsts and a shorter 1life for buildings and machines,
Humidity and heat are also very trying for these who have to work

in such premises,

Air requirements is expresed in terms of floor area as it
mainly depend on the amount of moisture produced and nect so much
on the height of the ceiling,

Pressing Room: 20 cubic meters per square meter floor surface/hour

Milk treatment: 30 " " " " " " "
Receptions 35 = " " " " " "
Washrooms 30 n " " " " " n
Drying rooms 30 = " " n n " n

Butter making: 50 " " " " " n "
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Garagess 27 oubic meters per square meter surface/hours
Machineryroom:25 " " " " " "
Shops: 12 n " " " " "
Offices: 10 " " L " " "
Canteen: 25 " " " " " "
Changingrocms 25 w n n " " "

The removal of ¥itiated air from a2 room involves the admission
of an equivalent quantity of air-normally fresh air from outside -
to replace it., This may provide 2 consi-lerable problem in milk
plants because the incoming eir will inevitably contain dust, mold
spores and bacteria, Filtration cf incoming air is therefore
essential if contamination were to be avoided in the milk plant,
Natural ventilation depends on the differences of temperature which
normally cccur between the air within a room and ocutside, and on
differences of pressure caused by wind, Heated air rises and if
allowed to cscape at high level, draws in fresh air from the outside,

Wind causes a higher pressure on the windward side of a building
than cn the lee sida, Hence, strategically placed air inlets and
outlets can give considerable air movements., The design of
ventilation system is best left tc specialists however, air fitters
plenur ventilation and air conditicning could all be used to improve
the working conditi ns for employees. Air curtains may be installed
to prevent the ingress of zir through cxternal doorways cr openings,

This prevents antry of dust and insects,
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Apart from the internal heat produced, heat comes from cutside
in the form of sclar heat penetration through openings and the
building fabric, Workers ofter have to work in an environment which

is unsuitable for their own physical andPeychological needs in a
factory envircenmenty in the milk plant, ceold rooms for milk and butter
are kept at a temperature of L°C while referigerated rooms for long-
term storage of butter, as well as the hardening rocma for ince=ream
genepally, musttbe kept-at. tedipbraturgs in -thé range .of -15°C"to
whooc." Since human. comfort zone is- between 31.1Oc and 33.900 human
beings working in the milk plant needs to have some pretection against

this condition. Howevuer, workers do not stay for any considerable
length of time in these cold rooms, Fox those working in the cold
areag, protective clothes would be provided, The fabric of the
factory building: is designed as a first defence against heat by
providing thermal insulations cn walls, floors and roofings,
The idea of providing large openings to drive out heat may not be
go workable as they would in the first place allow in more heat,
if openings are smaller, on thue other hand, insufficient lightening
and ventilation wreulsts., Wall claddings and roof thermal insulations
which are useéii?%crefore the most successive means of preventing
heat penetration, Ventiiution methcds, already discussed would

take care of comfort ineide the working factory,

Another problem of a factory working environment on the
workers is noise, High ncise level impair damages to ouxr heazing
and if this contimes for a longer +ime deafness result., For
workers comfuri, noise level should not sxceed 85 decibels or
105 decibles if and only if such exposurc last not more than 15

minutes a day.
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In the factory, the main source of ncise are machine vibraticns and
this in the milk plant include the n:ise from b iler, gonerator,
the workshop and vehicular movments, Scund transmission is either
direct or of the reflected air-borne type and is reverberant or
travels through ducts, fleoring and structurz, Noise leves in the
factoxy could be reduced by retucing scund output at the source
(for instance, use of silencers), reduction of machine vebrations
by using; spring foundations cr resilicnt neoprene pads, provision
of separate structures (this is ccstly and disturis jroduction
flow), enclosing the mabhincs with absorbent covers (this raises
problems cf ventilation and heat) and the applications of s-und
absnrbont materials tr wal's, flioors and ceilings, sarchitecturlly,
the best and mest effective method of noise reduction is the use
of absorbent materials and this is applied here; double walls with
abscrbent material within the cavity can effectively check noise
transmissicn from adjacent structures; for sound transmission through
£l ors, resilient materials for flcér finigh weuld be applied while
ceiling insulaticn boards would not only reduce heat coming from the
roof but also cause a reduction in the sound level and help in the
uniferm distribution of light, 41l duets and seurviess in walls are
to be provided with flexible connections and insulatad against noiae.
while landscaping used cutside the building to chaeck outside noise
scurces; the courtyard separating the auxilliary frem the production

area is particularly useful,

The use of crlour as a means of improving internal working
conditions of a factory im order to reduce incidence of accidents is
alsc important, Colour combination should be harmenicus and pleasing
tc the eye, Some colurs are warm and others, immediate or aggressive,
Red, orange and yellow are nct suitable colours in a milk nlant
because of the hunid conditions already provailing, However, pipings
for steam or very hot water may be marked in red to indicate that

they are danzercus. f . Yor gk P

A% v, ¥



el
113 ..z
Colour schemes for dAiffersnt units of a factory will wary, ths

colour scheme for the producticn hall will be different from that
of stores or worker's facilities and should be ccomplimentary %o that
of working material 8o ag tec give a clear differentiation, Green
Blue or Rhite could be used foar the productinn hall, white is
chosen here because it adds to the glameour cof cleanlinesé; for the
ceilings, white colours would give more reflected light and gives
an impression of security and comfortability which is confrary.
wére a dull cclour be used, Floorings éhould give imuressions of
gclidness and provide directions, hence brown 1s chosen, Separate
~cclours should therefore be applicd to gangways and other circulation
arcas, Accidents sould alsc be reduced by use of change of
cclours whenever there is a change in fl:ar level or material or

surface, and Lhis has beén: npplied dn the design.

Machine ccolours may be different from the working materials
which is milk in this case. Switeches, operating levers and toel
points should be painted in separate crlours so thet they can be

seen easily and clearly from a distance,

Boiler, generator and cther het recms could have blue
acglours in order to play down on the heat, as blue would creat
an impression of covlness; canteens, games room and the likes
would be light and gay coloured in order to relieve work tension, “; :
while changing rooms and toilets would he in white to indicate

or give impresgion of sanitory and hygiene,
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CHaPTER ELEVEN

ACGOMMODATTON SCIH: DULE

Af%er a thorough analysim of the proceds of produetion in

the dairy industry space could be allogated tc reo-ms after a
knowledgs of number and types of equipments required for the vaiious
processes and the minimum spave £~y an all Tound easy accsst, Tha
total area to be oceoupied by the whele colplek would be asd to the
requirement of the frellowings “ ¥
ao- number, capacity and type of facilifiea

~ 8ige, height and atyle of tullding

« fgeds for future expansion

- leading and unloading baye, arivéwaya
- parking areas for employers, customers 1)

= landscaning including courtyard.

The factory consists of office accommodation, welfare, mocial,
health, recreational, production and ancillisry facilities.
Others are the water sup,ly and treatment,

Dffice accommodationt

e

Entrance hall 360w e s
Feceptionist C 12.0m°
Waiting space 18,0
R General office 30.0m2
| Retail shop h0.0m2
Male Toilet g0
Famale Toilet 9.0m2
Stationary store 28.Om2
General Manager 2h.0m2 ;
Sales Manager 2h.0m2

Production Manager 2&.0%2 "T:;;"
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Personnel Managor ; o 2l .0m°
General Maznager Secrstary - 12.Om2
Personnel Manager Scceretary fﬁ' 12.0m°
Production Manager Scorctary o 12.0m2
Sale Mamagor Secrctary - 12.0m2
Accountant General =~ ? f3 ‘ 2l Om®
Chief Acceountant 3 _“I% 1600
Market Rescerch fnalyst . =~ 16,0m°
Mechanician o L 16,0m°
Electrician '~ .“Jﬂx.- - ‘ i 16 ,0m°
Transport Officer P 16.0m°
Welfare Officer -?}: . 16, 0m°
Supervisor S  ‘| 16,0n°
Plumbing specialist _ '  16.0n°
Salary office R 16.0m°
Aeccountant e . if | 16,00°
Public Relatioms Officer 1 = 12,0n°
Sales Officer .. 12.00°
Btore keepey | {g; - 12.0m2
Cashier . o~ C 1z.on?
Cleaner xcom/store *? S f' 12,0m°
Typist . 12.0n°
Clerks "ﬁg.ﬁy.fé_ ff . | 12,Om2
Board meeting/cégferenée S 60.0m°
Maintainence Officer - 16,00°
Dairy Officer |
Veterinary Officer | 12.0n°
Cowsmen/Hexdsmen 12,0m°
Milkmen . 12, Om2
2

Feader ' 12,0m
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Labour Union

Typing pool

ANCILLIARY FuCILITIES
Boiler

Generater

Contrcl Panel

Chilled wWater Tank
Fuel

Reforigeration
Transfermer substati-n
Vehiecle Repairs
Wrokshop

Laboratory

PRODUCTICH F.CILITINS
Receptin

Milk Testing lab

Milk Treatment

Storoge Tanks

' Ingredient storage (Butter)
Ingredient Storage (Ice Cream)
Ingredient Storage (Yoghurt)
Yoghurt Production

Ice cream producticn
Pasteurized Milk Production
Milk Fowder Prcduction
Butter Production

Packaging

Cold Storage

Dry Storage

2L, Om®
60.0m°

120m
80m

200m

36m

320m
300m
300m
140m
300m
L,00m
200m
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OFP-LOADING/TRUCK SPACE
Platform width 2m°
Truck parking 1u8m2
Turning radius 1lm

WELFARE FACILITIES

Male ohanging room with WC and shower 120m°

Female changing room with WC and shower 60m2

Rest rocm 120m2
Dining 200m°
Kitchen 20m2
Servery 1?m2
Dry store 12m2
Vegetable store 12m2
Puel store w2m2
Cold store 120°
Bulk store ol
Catering Officer 16m2
Supervisor 16m2
Snacks/Buf fet 60n°
Washroom 1?:2
Changing with WC and shower 60m°

HEALTH FACILITIES

Waiting Area 2hm2
Registration 16m2
Consulting room 2Om2
Nursing sister 20m2
Nurse 16m°

2

Dispensary 16m
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HEATTH CONTD.
Treatment and Dressing 20m°
Store 16m2
Toilet 12m°
RECRETTONAL

Indoor Games 300m
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CONCLUSION

Dairy farming has for long besn recognised as one of the most
reliable and rewardind methods of farming, repaying both in health
improvement and fipancial gains, The industry takes advantage of
what modern science can offer and plans operations with the
available technical and economic possibilities such as might be

available for the satisfaction of the required production level and
milk products in an area,

Technical, economic, social and biclogical requirements of
the industry have been carefully analysed and practical way of
tackling them have been propounded.

Because of its nature, milk imposes special requirements
on the materials and techniques that is applied in the design; coupled
to this is the need for high standard of hygiene and ganitation.
These explain for why building materials and techniques used are those
which ensure longest possible practiecoble life with minimum of
maintainence and alsc allow for the possibility of carrying on
alterations or extensicns with little or no disturbance to
production process. This is no mean architectural achievement
in any industrial design and the design of Internal and External
space to the requirement of production process woull be of paramount
importance as adequate space required for clemning, operating and
maintainence work are effectively catered for. Also, the external,
internal and working environment of the industry which have been
given due attention would go a2 long way in co:iributing t¢ ond
ensuring efficient productivity.

Labour has been cheaply and easily available end =0 lesa
congideration has been given to the requirement of ike foato-y worker
but with increasing literacy level, the Wigerian woiker o’ the
future would demand more than the starvation wage which ie presently
his lot at the end of the month, In order to avoid the crisis that

may engue, today's factory must provide for an industrial environment
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which is conducive and enticing to the skilled labourer, This is why
workers and welfare facilities have been provided in this design,

This project presents a modern and scientific modern way of
cattle breeding, housing, feeding and milking, These would help
encourage greater food production and distribution and improve on
sutritional standards., The dairy industry, as an example of agro=based
industries offers a practical way of how to diversify the nation's
- economy, provide employment apportunities, provide foreign exchange,
promote wider and more effective linkages between diflerent sectors
of the economy, develop a prudent management of natu—~al and human
resources, provides abundant, sufficient and reliable food and raw
materials, stimulate a technological take-off and rreate wealth to
improve standard of living, Nigeria cannot affor< to miss these
advantages, her priorities should therefore be geared towards
rigorous and vigorous pursuance of agricultural based industrialization.

This project is thersfore highly feasible and because of its
contributicn to untritional improvement, finarcial assistance from
the World Health Organization, The food and Agricultural Orgmization, -
the Federal, state and local government of Nigeria would be easily
secured,

Like you the researcher of this work wants the verdict of
history to be that of acquitt:l because, posterity will not fail to
ask if those who had the opportunity to contribute to the survival
of this nation did so through a sustained development programme by
establishing the vcounomic basis for that survival, It is my
fervent hope that this work would inform students, stimulate farmers/
producers and encourage 2l1 to put more effort into the laborious

but lucrative, prosperous and fascinating dairy industry.
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Certainly, milk is and would contimie to reman a part of the
diet which is indispensable to health, its relative cheapness
and high nutritionid value would make it toc continue to maintain
its position as an extremely wvital food article. VWith great
endeavour at achieving pessible highest quality and standard,
the dairy industry in Nigeria, cannct but view the future with -

confidencs. _ : N ‘
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the shoulder of wvach cow a4t about [,5-60cm bagk of the stanchion
line, Whenever a cow arches its back to urinate or pass stcQly
it receives a mild shogk from the framer which is counnected to
. an ele;;ronic controie This foreces the cow to urinate or
pass facces directly into washable gutiers provided. This is
the most efficient way of keeping the houge and the cattle clunn,
it saves time and labour and it requires less bedding, The feols
would {fall on to, a large coveyor belt covered with polythene
shoet, the reminsnts could then Le eagily washed or run off

after fecding,

CALVING PEN: At a few déys.to puf to ﬁirtﬁ, the cows are kept

in a well cushioned stnlls with ample room for observation and
adequate care. The stalls which aru located away from arcas

of disturbances are clecaned after every birth by removing all

wet boeddings, the cow's udder is also washed with chlorine solution

so ag to avoid infeetion to the cclf when it starts sucking.

CALF PEN: The calf is transferred here for cloese observation
fer o poriod of a week or tem days after which the c2lf is
transferred to an individual pen for another period of 8-10
weeks. To prevent the calves from sucking each other and

from the wrath of preumonic, cach stall is.éeparated from the
other by solid walls. When they are put in group=-pen, each calf
gshould be tied down for 10=20 minutes after feeding from a feed
box {20x25x15cm) in order to prevent accumilation of hairs in
their stomach which occurs if they were allowed to suck

indiscriminately.,
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