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ABSTRACT

This project paper discusses Cocoa-processing industry Idanre,
Nigeria. A substantial aspect of this project involves the processing of
cacao seeds better known as cocoa bean, to given cocoa powder and cocoa
butter as the finished end product. .In doing this, the origin of cocoa tree
and the p;}ocessing, of cocoa seed were extensively discussed. Sanitation,
which is the research area, was put into consideration at every stage of the
processing.

The project is mainly centered on the primary process, which is
obtained from where the raw cocoa bean is taken to bean silos before it
flows into the cleaning machine, to the roasting machine~ through the
micronising and winnowed section. It is then passed on to the Nib grinding
then goes to the cake grinding sieving, blending and alkalizing where it is
then separated to the two end prod‘ucts, cocoa ¢ak§_ and cocoa butter. The

cocoa cake is further process to cocoa powder.
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CHAPTER ONE

1.0 INTRODUCTION

The main focus of this project is on the design of cocoa processing
‘industry Idanre in Ondo State. The word cocoa aé defined by the new Webster’s
“dictionary Qf English language, is a brown powder obtained after extracting the

fats from a"cocoa bean.

Cacao is a common name for a tree and certain other related trees in a
~ family that also contains the cola. The cocoa tree yields severali harvests

annually. First cultivated in South America, it was introduced into Africa during
the 16™ century, where it is now mainly grown.

The average cacao tree attains a height of abQut 6mv(’20ft) and has shiny
leaves, as long as 30cm (12in), and small pink flowers on the truck and older
braches. Only about 30 of the 6,0000 annual blossoms eventually bear seeds
commonly called cocoa beans, the seeds are surrounded by a yellow or reddish
— brown pod about 28m (11m) long. Cocoa bean is rather purple or off — white
and resemble almonds.

The processing of the cacao seeds, better known as‘cocoa beans, is
’complex. The fruit harvest is cured or fermented in a pulpy state for three to
nine days, during which the heat kills £he seeds ana turﬁs fhem brown. The
enzymes activated by fermentation impart the substances that will give the

beans their characteristic chocolate flavour later during roasting. The beans are




then drledlfl the sun and cleaned in special machines before they are roasted to
:bring 01{'[ the chocolate flavour. |

: "Be-:fo're the di's'covery..c‘)f crude ;oil in 1‘9581,' Cocoa was the dominant
‘:"foreign eXéhange fdr the country.. Going by statis'tics? in 1971 alone, Nigeria
ptoduced é,whoppiﬁg‘2}57,000 tonnes of cocoa as the 'Wt)rld second largest
‘pr’odu'cer gfter Ghaﬁa.- Cocoa was selling at the international market for 3;000
per toviym‘e.}‘ -.S.adly.enough with the oil boom cocbé Was fejecfed -llike a bad cargo.
: Expeétedl'if ?‘Nig’erh subsequently lost 1ts second place to: keener nétion ranks
fifth in the world.
| Al’“he‘. Westem' states region- .govvemniler‘lt' decided' to establish cocoa
o processing'industry in 1964, for ldcél consumptioh andexportation.’ Siﬁce then
- a lqt_ of cocoa iﬁdustry has sprung u‘piiexamples‘ are Ebun cocoa industry Lagds,
Oregun cocoa industry V‘Lagos, Ile-oluji cécoq industry Ondo, and Ede cocoa
indus.trin*{?wever, most of these cocoa industries are loFated far away from
-Where cocoa afe being grown and as. such, some are short of cocoa bean for
p’rodu‘cti?)r-l‘..' Most "Qf fhese industries proclaimed ’Fhat they are off—seaison
: vmleaning. this is not harvest tiri;e of cocoa. |

' In bndo State, all requireménts 't‘o mak¢ siﬁng 6f ihdust»ries feasible and
.Vi'ablvg'arenaturally intact and depositéd in f_fhe vast lowlands ?nd coastline areas
of the state, these existing in different locations Wifhin the confines of the state.

t
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Idanre enjoys so many influencing factors such as being located at the
largest raw materials p}roduction zone that will boost its operation all year round
and optimise the use of industrial machines obtainabie in the factory. It is
naturally endowed with a beautiful panoramic landscape; it has the highest
benchmark but still enjoys vast lowland. |

An inventory into market setting in Idanre and some surrounding towns
with the aim of verifying their readiness to consume cocoa product that
acclaimed the efforts of investing into processed product of cocoa. Since there
exist a ready market, demand have impliedly existed, and supply to meet this
demand, has influenced cocoa processing factory to be situated at Alade, in

Idanre.
1.1 AIMS OF STUDY.

In lestablishing cocoa processing industry Idanre Ondo state, this will
promote business activities and the attempt to make an industry available to
everyone within the state will be augmented through; |
1. Providing an enviable and conducive working environment that will

attract both insiders and outsiders té the state.

2. | Making efficient use of the cocoa plantation within the state and Idanre,
one of the economic front line towns in Ondo sfate aﬁd Nigeria as a
whole.

3. To satisfy the urge of the Idanre people and its environs to

industrialisation.




4.  Creating an avenue for job employment within the state and Nigeria as a

whole.
1.2 OBJECTIVES: -

1. To carry out a study on the procedure of processing, personnel and
operational spaces with a view to creating.an ideal industry
for Idanre, which is wholesome and adequate for cocoa processing.

2. To provide an hygienic and clean Wofking environment where cocoa
product can be produced.

3. ,Td serve as a source of iﬂcome to the state and also serve as a source of

revenue to the government.
1.3 RESEARCH METHODOLOGY

In embarking on the design of a cocoa processing industry a great deal of
enquiry on the activity of cocoa-processing industry is required. I made use of
descriptive methodology of research methodology example is carrying out of
case studies on some existing cocoa processing industry found in the country
namely, Oregun cocoa processing industry, Ile-Oluji cocoa processing industry,
‘Oregun cocoa processing industry, Ebun cocoa processing f’in’dustry. To get
acquainted »With the general and physical layout of cocoa industry and the

activities that take place within.




1. LITERATURE REVIEW

This was taken from textbooks, relevant Jjournals, publications,
magazines past project was carried oyt from the varioug libraries and schools.

2. CASE STUDIES

Identifying the architectural design problems encountered and correcting them
In my project. Among the cocog fndustry visited, we have Ile — Oluji cocoa
processing industry.

3. INTERVIEWS.

This is in the form of familiarization with the natural and general

characteristics of the study.
L4 SCOPE OF STUDY

This study is divided into two basic parts, the written part and the

Design aspect. The former basically documents the design process, prbblems,

1.4.1 THE ADMINISTRATIVE BUILDING.

. The Directorates

o Accounts department
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'WELFARE BUILDING

143

Internal audit department -

i
4

Human audit department.

'Puréhasing department

- Human resources management -

Boardroom |
‘Marketing :

Training

~ Clinics.
- Changing room

- Restaurant (dining, kitchen, servery, store, coffee room)

Common room
Ambulance bay

Toilet and bath

 QUALITY AND ASSURANCE DEPARTMENT
R_esearch. and development
: Analysis section

Food technologist

Microbiologist
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' ENGINEERING WORKSHOP

Electricity mechanical department

" Carpentry workshop
Office - |

~ Store

PRODUCTION HALL
Warehbu‘se :
Stor’e '

Control room

L .P'aickingvroorh
Store kéepers
L Chdcolaté pfoduction hall
, Chb;:olaté powder ﬁroduction hall
, \AUXI‘LLIARY’ FACILITIES |

‘Water tank

Gas chamber

~ Bore hole
~Generator house

- SécUrity gate

Check off sort

Mini petrol station

' Fire fighting station
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CHAPTER TWO
2.0 LITERATURE REVIEW

2.1 HISTORICAL DEVELOPMENT.

Going straight on to review of how industries come to existence without a
thought for the review of origins and evolution of the raw materials used to
make the industry in context work is like putting the cart before the horse.

A good exploration hence starts with “cacao” the major raw material,
which the proposed processing factory will use to operate for its optimum and
effective output

~ Cacao has been cultivated since ancient times in Central America, from

Mexico tol southern Costa Rican border, possibly for over 2000years. The

theory of divine origin and its use as currency would appear to support this view
Export of cocoa to Spain beg‘an shortly after Spaﬁisvh"Conqu‘est of Mexico.
Production was then extended to Venezuela and Trinidad.

The defecting of cocoa and manufabture of Chocolate iﬁ the 19th century
led to an increasing demand for the crop. For many years cocoa production was
confined to the western hemisphere. The Amelonado forms of Amazonian
“forastero” with dark purple cotyledons were taken into cultivation in Bahia in

Brazil.




The Spanish and Portuguese introduced those in the Gulf of Guinea. In
the half of the 19th century, the plant was introduced into West Africa. It is
one of the main economic tree crops of Ghana, Nigeria, Cameroon, the

> republic of Benin and Togo and it grows in the low land forest zones of these
countries. So successful has been the introduction of this crop that many
thousands of farmers in Ghana énd Nigeria are involved in its cﬁ.ltivation.
Ghana is the main producer of cocoa bean with Nigeria as second in world

production see fig 1.below

COCOA LEADING COUNTRIES

COUNTRY PRODUCTION
Ghana ' -
Nigeria
Cote D’ivoire
n
Cameroon
1
Equador
[
Dominica Republic —

01 2 3 4 5 6 7 8 9 10
Source: Encarta Encyclopaedia, 1999

In 1900 world production was approximately 100,000 tons of which the
New World produced 81 percént and West Africa 16 percent, the latter now

~ produces over 60 percent of the world raw cocoa. In 1960 world production rose




to 1 million tons with Ghana producing about 30 percent, Nigeria about 15
percent, other Africa countries about 30 percent of which Brazil is the biggest
productiohﬂlwith 20 percent, west Indies 5 percent (Dominican republic 3.5
percent, Trinidad 0.7 percent) and Asia 2 percent.

Cocoa is very important in the economy of thbse two countries. It
contributes about 60% of the export trade of Ghana and 10% of that of Nigeria.
Its importance as a major foreign exchange earner in Nigeria is now dwindling

ﬂ due to the booming petroleum industry. Cocoa beans are exported mainly to the
United Kingdom, the Netherlands, the United States, Westerﬁ Germany, Italy
and the USSR. Bésiel trading company limited, known today as Union Trading
Company Limited (U.T.C) exported the first shipment of cocoa in 1891 in
Nigeria.

Cocoa is grown mainly in the Mampong, Kumasi, Bekwali, Gbaéo and
Sunyani areaé of Ghana and in many parts of Ogun, Oyo and Ondo states.
Cocoa also grows well in the northern part of Benin area of the former Bendel
State and Ikom areas of the eastern Nigeria. |

2.2 ORIGIN OF CACAO-THE RAW MATERIAL.

The cacao tree, whose pods yield the cocoa beans of commerce, is a
native of low land tropical forest of the upper Amazon basin of South America
and also of the coastal strip West of the Andes where it grows as an ‘under

Storey’ species beneath the tall forest tree.

10




Cacao is botanically known as Theo brome cacao linn. Other types of
cacao occasionally grown for their little economic importance include T
grandiflora, T bicolor, T. ‘Speciosa, T. Microcanda and Herrania. These are

found only on experimental stations in West Africa
2.2.1 CLASSIFICATION OF COMMERCIAL VARIETIES.

Cacao varieties are classified on the bean and fruit (pod) characters.

Two  distinct races are recognized.
1 Criollo (cacao dulce).

(a) ~ Central American Criollo

(b)  South America
2 Forastero (cacao Amargo) .

(a) Amazoruan F orastero)

(D Uppep Amazon e.g F3 Amazon

(2)  Conner Amazon e. g Amelando.

b. Trinitarian complex.

11
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TheA distinguishing factors of the different types of cacao are show in

" Tablé 2.2.1 below.

- Table 2.2.;1‘-}Dist_irv1guishing character of difference types of cacao.

[ Distinguishing | CACAO TYPES |
}Unrip?;e, Red green Green [ Red or Purple"
o . | Ripe | Yellow, Orarige | Yellow Orange.
Apex‘ | Conspicuous Round but with
o ' small definite
e e v | point. _
- | Bottleneck - = | Distinct ’ Hybrid - swarm of
R R o forastero Criollo
| Pod surface. | Warty. Inconspicuously |
‘ conspicuously furrow, not warty
R | furrowed . o o
-~ |Fruitwall | Thin, easy to cut | Thick and woody | Stocks, Quite
] See’dsf’ Plumb Flat | Heterogeneous )
_Cotyle}do.n’s .| White or pale Datk_Purple 1
violet
Source:-

23 THE GROWTH HABIT OF CACAO TREE.

- The cacao tree groWs to an gvérage height of' 7-10 " metres requiringv
'shades from larger trees. When the seedlingioff shoots I-Zmetres, it throws out
3-5 fan branches. The flowers are about 1 cm in diameter and are‘forméd in
sma‘H colon'y on the truck and lower main branches of trée. They are bisevxua‘l
~and are pollinated by small midge (cero fopOgonidac) out of many flowers

12




produced, a few is pollinated and breaks into pods, which mature in 5-6 months
while man; wilt and drop off.

The pod attained to a length of 12-20cm by 6-8cm in diameter containing
almost 40 seeds surrounded byg‘a fﬂucﬂaginous pulp When pod is ripé the pods

are harvested by plucking with sickle.
(1) CULTIVATION.

Cacao is one of the most exciting plants in its soil requirements. For
proper development and maximum yield, the soil should possess the following
characteriétics.

1. Should be easily penetrated by taproot of cocoa as the taproot can
penetrate as deep as 1.5-3.0m. -

2. Must be well drained and be water retentive in West Africa conditions
clay loam soil is most suitable.

3. Soil should permit easy air and Watér circulation with a pQre space of 60-

70% of total volume.

4. Soilx}nust be fertile containing equal probOrtion of (k+Na to cat+ mg)
elements.
5. In West Africa fhe PH Value should be between 6 and 7.5 extreme of pH

can be harmful to cocoa growth and production.

13




" (2) HARVESTING.

- Planting begins when all these conditions are met.
M ‘Seeds are sown at stake.
. \,(2) ~ Seedling through Nursery bed is later transported into field.

'  - (3) " Planting is done around June when rain is steady.

- : (4) | 2v‘.3}‘bean or 3-4 beans are‘sown'per. stand.
. 5) Emergi_ng seedling 1s later thinned..
- (6) | Piantiﬁg distancés are ir_regulér giv'ing rise to coéoa tree dehsities.
: (7) | Ave‘rage_vdvensity of SeriViﬁg cocoa tree fangesvbetween 600 and
- 1000 per héctare. |
(8) During plantation, 1and is cleared, mound made and some food
l"'crops' such as Yama, Co’coyam. and Okro Manioc. The ‘su‘pply

- shade needed by cacao plant to become properly established.

_.Afté:r mé;tufity say from 3-_9.»yéaré when a pod is f_a“céd to ‘bear 20.—46 pods. o
'pé_r,free pér year of dried fermented cocoa béari-s, pods one ‘harvested using.
o ‘c’utlas;ses Qr"sicklés ov‘ér’ a period of several mouths. Ripe pods‘aré carried to a
: _suitablle pentral point for opening and removal éf woody pulp ahd hence carried
' ':to' ferfnenti ' | |
3) PROCESSING OF CACAO SEEDS.
| ‘The vprc})'vcessi}n}g of cacao sé}eds, Eetter» kn‘o.Wﬁ aé cocoa beans is COm’pl‘éx.

" The fruit harvest is cured or fermented in a pulpy Staté, for three to nine days,

14 -




during which the heat kills the seed and turns them brown. The enzymes
activated by the fermentation impart the substances that will give the beans their
characteristics chocolate flavour, They are then shelled in the crushing machine
e and ground into chocolate liquor which is used to make chocolate candy or is
filtered to remove the fat and then cooled and grouhd to produce cocoa power.
4).  FERMENTATION.
It is usually done in trays to provide more uniform fermentation than both
| heap and basket methods hitherto used. The tray method is also quicker requires

less labour and results in latter quality cocoa beans after drying than the other

methods. Chocolate flavour is developed in fermentation.
(5). DRYING.

Once a Cocoa bean is fermented, it should be dried to acceptable
moisture content of about 6%. The method normally used is sun drying on
‘concrete slab or other flat surface with good protection of beans from rodents,
reptile andsmammal attack.

Artificial drying is frowned at because of the possibility of flavour that

may result from improper use of leakage of Smoke.
(6). STORAGE.

Cocoa needs proper storage to keep the moisture content low and the
beans away from any contamination by insect pests and other foreign matters.

‘New jute or kenal Sacks kept off the ground and away from walls of store,

15
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" less than.:

‘house in waterproof surroundings are implored.

(7. GRADING.

- The produce inspectors to ensure ‘the maintenance of satisfactory
standards of quality carry out grading of 'coccv)a..

The i‘egulations for cocoa grading are as follows:

" GRADEIL

| Cocoa Whi‘ch'is fhbfoughly dry; Free "'frorn fnreign: mvatter and fronl‘ snloky
_Velvéfy_ Qf blaok neans. and which contains lless ‘. -
'(a‘)' : 3% by count of salty beané.'
| (b} . 3r%vby‘ count of moundy beans. |

(c)" 3% by'Count of Qt‘her‘ dcfentiv,e beans. L

 GRADEII

o - Cocoa ‘Which; does not quaﬁty "for‘ grade 1 and which is thoroughly dry,

free 'fro‘m foreign matter and from smoky velvety or black beans and contains

t
i

(a) 4% by count of salty beans.
1 (b) . 8% by‘count of moundy beans.
. (c)b 6% b'y'cvoubnlt of o_thef dcfentive beans “

A list of the different fypes of defective beans with the factors responsible

~ for then is shoWn in‘t_able'beIOW.

- 16




"TABLE 2.3

DETECTIVE BEANS AND THEIR CAUSES.

NO

| .DEI:‘_ECTIVE'
 BEANS

CAUSES

REMARKS.

- Siﬁoky- beans

drye'_r.

| Storing  beans in" smoky

area or-room or near fire or

unaCceptable

Many of such beans
to

manufactures.

| Velvety

Leaving ripe pods on the

tree unharvested for several

| weeks . collecting - beghs

from black pod diseased

: pods.

Ditto”’ ‘

| Black Beans

Not fermenting in time,

| drying on iron or metal
| sheets - collecting.  beans
| from black pod diseased
| pods.,.‘ |

Many of “such beans

unacceptable to

. manufacturers.

Mouldy Beans

B
s

Under driédj beans' and bad

_storage. Storing in a danip

place

. | beans

Reduces the price and
- the

unsolvable = if

renders - Cocoa

found in large number.

“Weevil Beans

| damaged

Collecting beans from pods

by  rodents,

storing Cocoa near tobacco, |

| Maize and other foodstuffs,

storing in- a damp place

o leaving bags on the ground.

Ditto.
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- l6. [Flat or Empty

Beans

Beans from immature pods

in which the cotyledons are

| not well filled (they are not |

diseased).

"Ditto.

7. Germinated
Beans

& I '

' ."Leaving

ripe pods

unharvested for several

weeks, fermenting in holes

in the ground‘ not turning

beans during fermentation.

Lowers quality and
reducer price of cocoa
beans becomes unstable

if too many are found.

’ '. 8. |Slaty Beans Result of vnon-fe,rment’ati"o_n"’ Forbidden entirely.
| - | of beans | -
| 9 | PurioleBeans Result of under | Lowers the quality and
| | ‘fermentatibri . |reduces  the  price.

| if too many are found.

Cocoa beans unsellable

!

- Source: Adaptive from'So_yele, W.A. (1971) processing of cocoa for the

marliet'PrOgréss in tree crops Research in Ni geria. ‘CRIN, Ibadan. |

2.4 MAINTENANCE OF COCOA FARM

Maintenance operation is carried out throUghout the year. These vary

~ Itis done in many ways including;:

18

‘with factofsvsuch'as the fainfall and the féftility of the sol, the age; spabing and

s ‘Vig!ou‘r of the cocoa trees, and the method of es_tablishinent of the ‘cocoa trees.
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1. WEiEDING

Weeds compete with cocoa for soil nutrients and their removal may
increase the growth and yield (;f cécoa. It also helps to ‘improve ciréulation of
air within the farm, thus reducing relative humidity Withjn the farm and
consequently the incidence of black pod disease. It is done usually with a

cutlass or hoe.
2. MULCHING

Mlilching helps to maintain soil fertility, by acting as anti-erosion
measure and by conserving organic matters. It also helps to conserve soil
moisture during dry season and can bring about substantial yield increases, it is

done towards the end of the raihy season i.e. Mid October in West Africa.
3. PRUNING

- It is done to enhance the foliage to be umbrella like effective for shade. It
encourages removal of all unnecessary growth closer to the cacao stem. It is
also done‘ to remove branches that can harbour diseases to the stem. Pruning is
done at early stage of tree. A sharp cutlass and pocket knives are employed in
pruning action for removal of chupons and young flushes, while a heavy bow
saw is recommended for removing big branches and stems. All pruned surfaces

bigger than 2.5cm in diameter should be painted with (')r‘dinary paint or a tar-

~sealing compound to prevent entry of fungi and o.the‘r pathogens.
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4. REGENERATION

This is done to maintain the continuity of cocoa farms. Earth is heaped up

around the Basg of the new shoots to encourage formation of independent root

system. It is a tricky operation to fit the young-chupons into the overall canopy

~of the s‘urr'ounding,iundamaged trees. With adequate care, the new chupons will

. flower ’and bear their first pods about 2 .years after the new buds started

growing.

5. 'REPLACEMENT OF DEAD SEEDLING

. planning of the new farm. The operation carried out as soon as the rain is -

. Dead seedlings are found when seed is transplanted from nursery into

i

- field without much care and'attenti‘on. Pests such as CSSV disease also destroy

vse_:édl_ing's’.'Replacement is done during the first two rainy seasons after field

* regular to assure the survival of the seedlings.

6. SHADE MANAGEMENT

When overhead shade is too heavy like in Ghana and sierra Lone, it must

o _'bé tthinncc}"gradually, but can be }c‘om':plet‘ely' removed if cacao has forméd' a

“closed c'anopy. Thinning and final shade is'done at the end of dry season. Big
'tr'ees,'ge,sfpve}c’iallly tirnber, should not be felled but killed with poison. It must also
~ be noted that final shade removal wills not produce good results unless capsids,

- which tend to attacks the exposed cacao, are controlled.
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7. FERTLIZER APPLICATION |

'C'acao 'was established on many unsuitable soils in West Africa, hence the

N need to apply fertlhzer fo maintain h1gh y1e1ds It is revealed that apphcatlon of

fert1hser to 1mmature cacao in ngerla does not g1ve beneﬁmal effects; but

shdde removal increases yields effectively :

8 .CONTROL OF PLANT PARASITES

- Two paras1tes afﬂlcts cacao in West Afr1ca they are:
N 1. Mistletoes
2. Epiphytes

o ;'Cutt-ing off the affeeted part of cacao during rain season controls both..

" Effective control requires collective efforts of neighbouring farmers.

9. CONTROL OF PESTS AND DISEASES

* This is another important aspect of farm r'nvanagement. Uncontrollable

T -peSf 1n Africa has led to degenefétio’n, 'p'dor' ‘yielld‘and‘ eventually early death of

o the trees. The pests include; Mirids, Termites, Monkeys and Rodents,

2.5 USES OF COCOA

‘Originally cacao was grown to make a drink cocoa or drinking chocolate

.but’,a:tlthe end of Nineteenth century eating chocelate gradually become more |

. B . . . s

‘ pepular. -

- It-*';has also been noted that cocoa is commercially classified as. ‘fine’ or

"supe'rior’ and ‘basic’. _For the manufacture of both cocoa and chocolate. The




=

basic cocoa beans are mainly used with some blending of the finer types. Of the

basic types. The beans from Amelonado and F3 Amazon are most suitable for

chocolate making (especially milk chocolate) become of their mild flavour.

2.5.1 COCOA FOOD VALUE

The nibs of cocoa are rich in calcium, phosphorous, iron and vitamins A
and D nutrients, which are essential for growth, and in combination with milk,
cocoa beverages are ideal to give strength and energy. Further studies revealed

that nibs contain the following percentage compositions:

Table 2.3.1: Constituents of cocoa Nibs
Moisture 5% |

Protein 10.5%

Fat 53.3%

Crude Fibre 2.6%
“Pentosons 1.5%

Iron tannins 5.8%
Organic ac;;d 2.5%
Theobromine 1.45%
N-free Extract 7.5%
Starch 6.0%

Suars 1.0%

Ash 2.6-3.0%
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- Chocolate biscuits coated with a or b or ¢ above

252 COMMERCIAL USES OF COCOA

+ It is processed into the enumerated commercial products but with care

A

 allotted to hygiéne Vduring processing

CA(L)COa powder

Choc_olate %

| a. Plain cho’colate |
b | :Mﬂ‘k chocolate

~¢. - Assorted chocolate

1

Cocoa wines

~a.  Sweet wine

b. Dry wine

ICVO‘c~oa bréhdy .
~ Soy fortified chocolate

1.0 jam

o .,,"vLélly_pp .

b

- 3. Cocoa balll-s
| 4 B -C»oc'bva“ Rolls and Flvaik.es
5.~ Cocoa pop comand':chi‘nc}.linA
| 6 ' Cb’c;)a butter

T Cocoa liquor
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8..‘ Cooking fat
9. | L‘i‘ghtingvoil
‘},’10. '- jOintrnent.s ;
~11. Hard and soft soap
12 Coco’a oild and candle fat
- '13.”‘ C}ocoa:as fuel
[ 14 Cocoa’ash fertiliser )
15 Cocoa-rnedicine |
: 16 | Cocoa bread |
) 17 :‘Cocoa biscuits

o 18 Cocoa cake

A ‘2 53 ANIMAL FEED

' Thls is one of the byéproducts of | cocoa production via the cocoa pod'

e 'husk Groundnut palm kernel cake drred ﬁsh and prawn all conforming to

i _‘V'BO%rs added to corn shaft (70%) and traces of cocoa nibs for flavour. This is

'further packed in polythene sacks measured in 25kg and sold for anlmal

husbandry farmers

o 2.5, 4 EDIBLE AND INEDIBLE PRODUCTS OF COCOA

’1’.~ EDIBLE PRODUCT
These» are cocoa products that can be consumed by human being i.e. the
. : ﬂnalproce‘_SSed end‘product. These are the products of secondary processes. It
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| includes produéts such as:
o 1 l"':..c.:hoc‘c)léte
2. Winé and Bran‘dy
3. B‘reéld‘aind céke
4 jamsand lollipop
5. Dry malt mi% and wet malt mix etc.
2. INEDIBLE PRODUCT -
o ) The_s'e are by}vproducts o f cocoa that emanates fofm pfimary processes and
: vaf_-é not ;ohtsuniablé by men but animais and s_dmé used for}hc'nisehoid‘ utilities.
 These incl‘lide.productsﬁ’}such as: |
1. | Animal feed and livestock feeds .
}} 2 | Spap :"et‘c‘.
- '  ) The proposéd factory shall 10(1)1{ into the evdible's.' |
26. FACTORY DEFINITION
- Havmg 'considered the raw mateﬁal 1n gr'eatv, details it is also expedient to
' exténéi;/eiy: brleﬂysay _s'omethinjg' abouf_ }the::env‘elénpe m which thé raw matefial
o isto proé_éSseci i.e. the factory. itself. . |
. A factofy,in' it‘s‘,‘ s'ifnple»st’term can bé seéh as corynprisilng‘a' defined sét of
o vspaceé in which mari, 'm'éterials and ener:g}; .e.tre qUalita_ﬁvely and quaﬁtité‘figfely

o .brdhghtvtogether fof the purpose of produCihg a given set of end prodlicts,
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2.6 FUNCTION OF A FACTORY

o Basi'call.y, a factory is'a complex network of functions, including;

!

1. Material s,tbrage
B | 2. Component manufacture
3 : vAssen{bly _
4. Interprocess storégé "
5 :Pac,kag_in.g‘
6 ‘Dispvatch' .
S . o Transpbrt ivnterface}

|
s

Alliof Which must work and flow together.

* 2,62 ANTECEDENTS OF FACTORY DEVELOPMENT

- The‘ history 6f factory develdpméht has been one of continually changing

requirements- following improvements in production equipment, mechanical

-h_andling and motive "poWer associated with shift of philosophy from individual
’ CraftSmanship to soulless production line. The latest innovation is rapidly
| outdatéd," aﬁd the buildings des'ign'ed‘ to -'accc')mmodate it are often o_bsblete

| v‘b}éfo're' they are comlnissioned. The following are considered past landmark in

_' ,fa’ctdfy’ dei}elépthent:

an Agr-arian begivnni.ngs
b. = The ph'ilanthropists

¢ -Industrialist
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a. Agrarian Beginning

The water powered mills for grain and textiles factory first built were
owned by agrarian with the aim of bringing work to depressed agricultural areas
to improve the frequently squalid conditions of poverty strickeﬁ rural workers at
the end of eighteenth century and the employment opportunity this starter
brought gave birth to industrial grovvth; |
b. The Philanthropists

Early industrialists t;uilt where there were sources of power, labour and
raw materials. Power was by water wheels; transport by horse and cart, later by
canal. A number of industrialists were sincere in aiming at improving the
workers lot.
C. The Industrialist Epoch

Utopian aspirations in the first generation of mill owners were eroded by
the accelergting demand for goods for rapidly expanding empires. Here new
economic theories were being developed to stimulate markets artificially by
expanding ranges of products. The growth of the second generation jettisoned
the communities well being in lieﬁ of expansion and wealth. Hencé, demand
increases without significant advances in production technology, and the import

of labour from outside the immediate area.
2.7 EVOLUTION OF THE PROJECT

The proposed cocoa processing factory is to handle the raw materials,

process it from primary stage to the finished cocoa butter and cocoa
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powder stage. The proposed type opted for is a processed based production with
centralised facility on a process layout.

Process layout is generally ﬁsed in plants fhat produce relatively small
numbers of many products, all of which require similar process.

2.7.1 ADAPTABILITY IN FACTORIES

In recent past, factories were either designed rigidly around a specific
process; or else specﬁlatively to a mean specification, resulting in buildings that
are unsuitable for many modern processes. Adaptability must then be in built
into factory designs to allow:

1. Change of process to avoid obsolescence

2. Change of process and product following change of ownership

~Apart from alterations within “the envelope, there “may also be
requirements for extension; and the design should anticipate this

2.7.2 WORKING METHODS OF FACTORIES

Two major methods van is used to operate production lines in any
factory. These are:
(i)  Linear assembly and

(i) Team technology methods

(i)  Linear assembly Method

This appears to restore to the labour force a feeling of responsibility and

achievement. The machines are arranged in group, and all or a substantial part
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o Qf the work is‘}assembled within the gfoup, There is a need for storage of
.'maf_cerials and cdmponents. The main planningvfequiire’m‘ent"s are for unrestrictive
_ space.:’ and si,frong 'ﬂéors to enable the machi.nes‘ to be located ét will, With
- ,adaptablz.e overhead services system. Stbfage and assembly spaces should be

i : interchangeable.

-~ The two working meth'ods'would be subscribed to in the proposed factory

~ designas a response to adaptability in design.

1. MACHINE SIZES

- The- §izes of .typicalv’ rnachir'les:for- light and medium duty industries

' ~depend on their outline specifications and what they are intended for. Machines
B  'inhe’avy.’a_s‘sémbly"ar_e'expected to be denser in girth as compared to the ones to
. be acComniodated in light industries if low technology sizes. ‘7

2. NON-PRODUCTION ACCOMMODATION IN FACTORY

L - Apart from the manufacturing section that is, the factory production lines

" énvelope.v:vAll other supporting facilities provided are tagged ndn—produCtion
g aé_éﬁotrirtiodé‘tidn and thése including; |
" _.1‘. | The_ administratiﬁe outfit (office spaces) -
: 2 "'v:"'E}r‘jnpioyeé‘fa'_c.ilities arena

3. Internal and external Engin'e‘ering'services.
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v brings uni_ty' among the teaming workers. The utilitiés provided within this

. section includes;

4 _ADMINISTRATIV,E OFFICES
Th‘eée are (lettablg office spa‘vc}es. provided to be dccupi,ed'by all personnel
and édministratiVe officers of the prcicessi@g factory it is the place business is
conceived before prbduétion starts.v The design i:s‘ that obtains from -all other
sirriilar»-qf‘ﬁ-pe' spaces. Details of ;t‘he ‘occupants are dealt Wifh explicitly in
- séhedulé of 'accfo'm.rnodation in chapter six. - |
5. EMPLOYEE FACILITIES
| ‘ :Thves_e' are éricillary faciiliti_és' ,utiﬁsed By- all ‘.thiéadminivstrative erkers,
- ‘V“the machif;e operators, techhicians, produc,tvion manageré and "p_lant rﬁangefs.,

‘The maintenahcve outﬁt of the prbdliétion line is 'housed there. This envelope

1. The laundry and ironing bay

2. General storage for clothing
3 V'Fi_rst'aidv .st’aﬁ_t'ion‘ |
L4 ,Mecha“nical woﬂ<$hops

5. Electrical wdrks_hop‘
6 % . Aﬁtorﬁob’ile Workshop '
7. | | .'-Fueiling station
8. .!_7_4’Can,t"e1en for‘staffs
9. Ofﬁces fbr mechanical and Electrical ¢ngin¢crs ‘
' 1‘0. Pamters aﬁd carpenters. Workshop |

1 1. Léva_tories and bathrooms _Y o
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6. : ’-.INTERNAL ENGINEERING
'This'is. a service unit of the factory that is at olo.se proximity to the

'_mannfaoturing machinery. Facilities belonging to this broad group include:

L The transformer station |
‘. 2. VV ~ The generator honse o
3 " Hrgh tension r‘oom :
4 PoWer-station
5 - I.i'Bovile‘r
. 6.;“ Pneumatic equipment (air compressor) |
i 7. Water treatment tank and pumpmg statlon |
7 ‘ '}:EXTERNAL ENGINEERING’S

This oonsists _of the stoekpiles, pylon lines, Hoppers; gveneral maintenance
' ’.facilvitie’s ie. the ret‘rtg'eration }wo'rkshop‘,.v eleotrioal yvorkshopO,' mechanical
,wOrkshovp,.v.autornobile workshop, 's‘ervice5=where YVAGO', hPFO and Rubia are
"-p'nrchased etc .‘Some of thee'e facilities are segregate’d are segregated. to the
'factory s envelope for they are prone to. ﬁre outbreaks ' |

jAlthough all services needed by the factory is supphed by 1t
| B Conversely, the Warehousmg for raw rnatenals storage and the faotory: -
'_huil.drng confonned to the produotron “ ‘aocomr‘nodatron in an mdlyldual

environment, the former and latter added together constitute parts of a whole.
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8. USERS DESCRIPTION

To describe operations performed by factory workers efficiently, various
facilities provided in each productive and the non-productive accommodation

spaces need be reviewed analysed further; hence:

9.  PRODUCTION ACCOMMODATION

This is a general store for cocoa bean intake and storage, it is very big
open plan space to store as many tonnages’ of cocoa bags as possible in a
maintained and controlled environment. | | |

Storage of new jute bags to re-bag fault or torn cocoa bags is

accommodated with this facilities as well.
2.8. THE FACTORY-PRIMARY PROCESSING

This building accommodates ali the machines used | in production
operations right from the beans intake or bean receptor, bean silos, cleaning
machines, Destonner, Winnower, Control room, Roaster, Grinding machine,
intermediate storage tanks, pot pressing machine, Butter, tank, cake kbbling
machine and powder machines. All these machines have different operations
and works they do; and all belong to the primary production processes in an
industrial layout. Conveyors stockpiles, Hoppers water reservoirs, pneumatic
pumps, boilers, Air handling machines, transformers, power Station, Quality
control laboratory, loading bay, unloading bay, generator house, High tension

room are all factory facilities; but as said earlier, perform different functions.
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(ix)

POT PRESS

. At this pdint,' exceAss} oil 1s pressed out of the liquor, which have aged for

24 hours in the tank and a hardened circular cake and butter evolved.
' The ﬁroqes‘s undergone by the cocoa mass turning to powef ‘isv'c'alled
' ‘alkalisation, while that', involved turning same into butter is know as

‘pulverisation..

a.  Roller conveyor to the power plant where circulaf _cake is kibbled
- ‘into granules and further into powef and packed into polythene

- sacks ready for s'ale;transpo’rt's the cake.

b Coﬁversely, the butter. is _further' tranSp’orted into the dirty butter

’. ’ ' . .. ‘ -. : . . " .
tank where all impurities are filtered off and removed before it

o é'nters‘intovthe cléan»buttef‘tank.'
TEMPERING MACHINE
‘ v".i‘Th_ivs'ma.chine cbois the but't‘er"andv.tums it viscous before it is packed into - )
| .Cartqns: for fufther prqcessi.rig'.‘v This product costvN'3, 300 per. carton;

‘hence it is expoﬁed for foreign exchange e?imings to be used by

" pharmaceuticals and confectioner. But the proposed faCtbry shall make
o, < _ . ‘ \ : ,

. use of it in its further processing for National consumption.

- Like lifts and stairways, conveyors are transport equipment’s used to

‘transfer materials under processes from one place to another in the
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fabtory. The common t}?pes in thevfood-procevssing factory are:

1. The roller conveyor.
2. The screw‘cdnvéyor
> (i) Roller conveyor can transport cartons, bottles or any canned objects

| -"v;’from one point to another, it is used in bottling company and in the
_:secdndary vprncessing unit of fhe food processingi factnry -
| .'(ﬁv)v " Screw nqnveyof is continuous snréw w.i'th interlocking spaces along the
‘ 'thrgnding but bo;;ed up in a rectangular or circular steal Walling travelling
. Vc;rtinally 6'1‘ hdrizontally carrying granules, '_nibs, noWders op pellets from
L a padé to another. It is vnsed' in -'thé cc‘)coa—‘nro_c'}essing factory at the primary
| | pro_ceSSing unit-., . | . | |
" (i) STOCKPILES
‘. ’ ThlSlS a iargg storage of materival‘s,‘ fof fufnréﬁ'usés in'ca‘sev, 1t becomes
scarce!: Depending on. what it 1s to store, containers can be a éiant
‘.c:’y;,linidr.ical structure made of steel or Inassive fe‘inforced con.cret'e‘
.nVérnead, underground‘ t'anks.v | |
| Inmost factori’eé I wént"to, vthe}‘steel ones are _uSed to reservé ‘AGO-" N
o a_dulferatéd ga's‘ oil, LPFO—black oil or d'ieséi, Rubi‘a—enginé nil {he u.n'derground'
4  for Vs;ater reservoir, petroleum produCts etc A.ll'.}tvhes‘ev are 'stnred outside the

factory but.at a reasonable distance to factory claddings in case of fire.
S i » . i \ ‘
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(i)

HOPPERS

B Tt is, the name given to those cylindrical containers having a conical outlet

with a height advantage. Some are supported on reinforced concrete stand -

* and others having built in tubular tripods from manufacturers. They are

(xiv)

flexible in use that is, it can be used to reserve water, diesel etc.

PNEUMATIC PUMPS

Both Air coinpressors producing air at 10 bars of pressure used to

generate local evaporative c‘ooli'ng for the 'a'irvhandlin'g'units and the

Bogel compressor that produces air for gravitational pull within the

h‘?P-Pers’ belongs to this pneumatic groups and their effects cannot be

overemphasised.

. (_X,V) |

BOILERS

As the name implies, it is a steam manufacturer and infact the power

- behind the production line. Up to lborll bars of steam is supplied into

' the pot pressing machine, Winnower, liquor tanks, reactors to operate
T : : ) :

but-5-6 Bar_s of steam is used by each.

_ It'is noted diiri.n'g survey that only feeding machine can work if boiler

- packed up and that simply implies no production at any rate.

o)

AIR HANDLING UNIT (AHU)

- This is mechanical device that extraqts air at 5-6 bar of pressure from the

air compressor to produce cooling  effect in factory interiors and office
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X}F

R speéies by evaporation. AHU is conducted haVing outlet at strategic
, opeﬁings on ceilirigs or through' the walls.
" (xvii) TRANSFORMERS

- ~The ,pylonlline‘s carrying NEPA cables directly supply the transformers..

The'tfanSformervis an electromechanical device that steps up or step down

pQWer'SUpply from the mains.
~ The pylbn lihe supplies 33kV' to the -transfofmer, whiéh .is'-further“,' stépped
.. dOWh to 11kv in the high—tension room besides it and further svtepped‘

. down to 4_OOV at the power station. All these electrical substations clamor

-around each other and are built to expatriates specifications for they are

- fire prone areas.
~ These substation acts as power source to all other parts of the production

B and -nonfproduction commendation iri(the,faCtory.

_ (xvii)QUALITY CONTROL LABORATORY

~ The quality control unit is re_qunsible for:

. " Speciﬁcat‘.’ion‘fo_r t‘he»entire management. Th_é quality and grades of cocoa
'_}"puréhased'and processed before qonsumptiohl -

‘Mic‘;(;bioiogical and analyticeﬂ tests of raw materials, in procéss and final

| products.

‘Provision of chemicals at strategic places in workstations on production
floors.
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" -various equipment at strategic places. Equipment used here

B
+

4 : 'Tak_ing,care, of the block off areas in the drainage and in machines
5. iS.éeihg 'to. th‘e: packaging of the pr}oduct‘s‘. '

6. Ensuring operators wore good overall, gloves, and shoes and conducts

the’ni hygienically during production process.
7. E Carrying out various tests at each stage of production line.

For their great tasks, this same departments is s'egregafted_'into two viz.:

. N :
- 1. The microbiological

2. - TheAnalytical

The former deals with the biological }eina‘lysivs' and the vlatter:,n the chemical

~analysis of the processes.

"a THE MICROBIOLOGICAL SECTION

: _'This is medium open plan space with Worktops‘of 1050mm height with

include: |

1

1 : ‘Wa'tef ba.‘thev‘
& '2.- : Welgh v‘balvain‘_(‘:e-‘ |
5 _’3. . Cbloﬂy cbuniér-micro-crgéni'sm.detéctor' -
" '. 45 Distiller | | |
| 5 Auto clave —sterilise
R 6. ".,-OVCn-for dryiﬁg |
'7', 'Incu,'b'iat’of .

8. Fridge.
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b. THE ANALYTICAL SECTION
: *K‘This"is almost same size with the ‘biologieal labOratory, but it is the

:chemical laboratory and equiprnent used here is:

B - M?oi'svture deterrninate machine
o 2 'Cerrtrifuge to 'checks for fat eenteht in cake and power
| | 3. | SUperteni_c niaehine te eheck for clarity of butter. ;‘ ‘
gy pH machine to check for ac.idic a'nd‘ alkaline value of solutions, water
inclusive.
5 'Carptilite machirle used to dry St0r1e to W'ade'off fats.’
| _'6}. : Desiccators-helps in reducing moisture content via siliea gel.
~T 7 Oven
| 8. vVacu'l‘lr'rl‘ OVeﬁ-tQ .'reduce rn()isture 'eeriterit ﬁnder Vacuum ’
9. Bunsen bttrners ) “

o -1"0.-“,’Burettes- pipettes conical flasks etc. .

“'Th’ls is the second substation where the‘power supplied.by pylen'l‘ines is
ﬁ ‘further stepped down to llkv before it is sent to the power station which
] o further steps 1t down to 400V for factory consumptron |
& GENERATOR HOUSE |
| | Dependin_g Qn the'production c‘apatcitv_y of the industrial layout, generators
B ‘used 1n fetctories are the 6VYSOI.(VA types. Coeoa industry 1td. used 5 Nos.

“of his types to back up NEPA in case power fails.
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282 LOADING BAYS
, A factory"s 1oading area is the link :betwee‘n the production process, its
supply of materials aad the distribution of the ﬁaished product of the market
place It is 'ambre -than‘ an opening in a:facfory’s envelope for vehicle access; it
vd}ictates .ﬂae speed_ of yehicle turn around, i.e. manoeuvring, materials handling
e :efﬁc:iency, security; energy conservation and the integration of equipment-with
- the buﬂdlng ) | | | | |
f(i-.) INTERPROCESS STORAGE
a “This is cen31dered necessary espe01ally on centralised facility assembly. |
' The selni processed materials from the éprimaryv prcceszsing is stored in a small
buffer"' aric’l ‘i.later ‘conveyed 'vinto the secondary processiﬁg floor where ',itv is

.ﬁn’is’hedﬂ_' before dispatch. It can also store ingredients needed at subsequent

. workstations if need be.

}‘ It.ac‘c as}'baffers and _compart1_hentaﬁon for ﬁre bvet»vween the primary andvj
secondary precessmg s
B "(ii) SEMI FINISHED PRODUCT STORAGE
L ,Storagmg fac1h-t1es prov1ded,here comply | strlctly; with the jsecondary
S pfocesse_s.' A Very big illaminated vstore acting as interface between the
marshalhng aﬁd lcadi-_r.lg” dock.. It .ccnt'ains stacking_ in steel shelf, pallets with the,

- . spaces (aisle) for forklifts to rhanoeuvre.'
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2.8.3 THE WEIGHT BRIDGE HOUSE
.A 'Srhall enclosure to -cohtain the »weight meetsuring ‘machine and the
- "v_operators ThlS bulldlng should be Vlslble to the truck welghed

() THE WEIGHT BRIDGE'

_ It is an hydrauhc system built of remt‘erced concrete slab and forged steel
' ‘plates.ioye‘r - trench long enough to accommodate the iqngest truck ie. 15m

'v;lovng and .2.5n:1‘ vt/ide. The hydraulic system i_s‘ connected directly }to the
111eas.ttljihg.vmaehine ih the weight bridge vhhuse. The vtruck weighs on it while
: fl‘ill-o'n ihgress arvlct".‘rev\?eigh.:;after unloading at egress, the balance struck etnd

- weight of materials supplied determined before payment is made. This is purely

T _us'ed-.en the primary processing sites.

2.8.4 THE GATE HOUSE
,":‘S‘ome" gatehouses accommodate the elock in house for the employees a

| seat of the‘secunty outfits, and a pubhc receptmn bay It is highly V1s1b1e and

7 located _to"'OVersee trafﬁc ﬂow both of the Vehlcular and pedestrlan in_an

-+ industrial enVi_I'omnent»; To ease _trafﬁc congestion and baulking at’ ingress
~ points, it is considered on a recess acting as set back to the service main access

‘road *
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CHAPTER THREE
3.0 SANITATION IN FOOD (COCOA) PROCESSING

3.1 HISTORY

A growing awareness of the need for higher standards of sanitation in
food indus;ries, this awareness being partly stimulated by a disturbing number
of food borne outbreaks in public eating-places has resulted in an increase in
formal training programmes. o

Historically, New York City has been a municipality that had shown an
active interest in upgrading the sanitary standards in its food service
establishments. Its history of trying to sucéeed in this effect has had its ups and
downs successful at times, then again fraught with disappointments and
setbacks c;ﬁsed by lack of interest and co-operation on the part of the operators
and managers of the food service establishment concerned. Courses offered by
the health department on voluntary basis were popular at first, but as the years
went by increasingly fewer participants attended it, while food poison outbreak
were on the increase. Finally, beginning in 1973, the health cdde takes a course
on food protection, set‘up by the city department of Health. (Hinckley, 1974)

In the meantime in 1971, a confefenée was conducted be the U.S. food
ahd drug Administration, the public health Association, and representatives of
food service industries conducted a conference. The purpose of this conference
was to scrutinize exisﬁng food protection programs’». ‘The consensus was that
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food service management personnel should become more knowledgeable in
sanitation and sanitary food handling practices.

In 1973 the other department of health developed.the first state-wide;
food service manager training and certification program in the United States.
The FDA éhowed an interest in Ohio’s activities of training and certification,
and since then, the concept of food services manager training and certification
has spread rapidly. The foodservice;s industry became increasingly m(;tivated to
improve foodservice sanitation through manager training and certification
(Palmer et al 1975, Bower and Da\;is, 1976; White, 1977); if was felt that an
industry as large as the foodservice industry (Hall, 1977) has an obligation to

raise its sanitary standards and uphold them. To uphold high sanitary standard

is no easy task because, the foodservice industry employs approximately four

million persons and has an extremely high turnover of employees, possibly one
of the highest in any rﬁaj or inc‘lyustry‘ in the United States.
For the purpose of this write up the following expressions have the
meaning Stated.
(1). Cleaning: - The removal of soil, food residue dirt, greases or other
objectionable matter. | | |
(2). Contaminant: - Any biological or chemical agent foreign matter or other
substance not intentionally added to food, which may compromise food

safety or suitabi'lity.
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~°(3). Contaminant: - Introduction or occurrence of a contaminant in food or

' environment.

4). fDisinféctant: - the reduction by means of chemical agents and/or physical

- methods, of the number of micro-organisms in the environment, to a level

B s i ' . 3 . .ye E
‘that does not compromise food safety or suitability

‘ (_5). | vE_s_tablishmen,t: - Any building dr ared in which food is handled and the

‘surroundings under the control of the same management - _‘

o (6) Food‘ hygie’ne: - All 'cond.iti(‘)‘ns. and measures hecessary to ensure the

safety and suitability of food-at all»stages,’of the food chain with the
~potential agent in; or condition of, food with the potenﬁal to cause an

. adverse health effect.

i : .

: HACCP ; A éys‘tém, Which identiﬁes’, evaluates, and controls hazards, vwhich_
are signi.:ﬁ'clant fdr food :s;afety.;
. | FOOD HANDLER - Any pe.rs}‘c')‘nv Who ‘dir.'ecAt’Iy _handlcs‘ packaged or -
B "Uripackage;d foo'd; foOd ¢CIui].p.mentﬂ énd' utensils or food: céntalctvsu»rf.acess and is
- ':_fhere'f'ofe ex'p.e.‘ct}ed to ‘c»(:)mply with fbc;d hygiene requirements. -
| FOOD SAF ETY::-.A‘ssurance that food Will novt‘ causé harm to the consulﬁer
when it is pi'repqred and is/or eaten décofding to its intended use.

| FOOD SUITABILITY: - Assurahce that food is acceptable for human

consumption according to its ,ihtended use.
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3.1.2 PRIMARY PRODUCTION OF COCOA PROCESSING

The steps in the processing of cocoa powder and butter, it should be
managed in a way that ensures that food is safe and éuitablé for its intended use
where necessary this ‘Will include.

- Avoiding the use of areas where the environment poses a threat to the
safety of food.
- Controlling contaminants, pest and diseases of animals and plants in such

a way as not to pose a threat to the safety of food
- Adopting practices and measures to ensure food is produced under

appropriately sanitation condition.
Rationale:.

To reduce the likelihood of introducing a hazard which may adversely
affect the safety of food or its suitability for consumption, at later stages of the

food chain.

3.1.3 ENVIRONMENTAL SANITATION IN COCQA PROCESSING
Potential source of contamination from the environment should be

considered. In particular, primary food production should not be carried on in |

areas where the vpresence of potentially harmful substances would lead to

unacceptable levels of such substances in food.
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3.1.4 SANITISED PRODUCTION OF FOOD SOURCES

The potential effects of primary production activities on the safety and

suitability of food should be considered at all times. In particular, this includes

identifying any specific points in such activities where a high probability of

contamination may exist and taking specific measures to minimize that

probability. The HACCP-based approach may assist in the taking of such

measures — see Hazard analysis and Critical Control

Producers should as far as practicable implement measures to:

Control contamination from air, soil, water foodstuffs, pesticides,
veterinary drugs or any other agent used in primary production;

Cohfrol plant and animal health so that it does not pose a threat to human
health through food consumption, or adversely affect the suitability of the
product. .

Protect food sources from faecal and other contamination. In particular,
care should be taken to manage waétes, and store harmﬁﬂ substance
appropriately. On-farm programmes, which achieve specific food safety
goals, are becoming an important part of primary productivon and should

be encouraged.
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3.1.5 HANDLING, STORAGE AND TRANSPORT IN COCOA
PROCESSING |

Producers should be in place to:

e Sort raw cocoa bean to segregate material which is evidently unfit for

human consumption
e Dispose of any rejected material in an hygienic manner; and
e Protect food and food ingredients from contamination by pests, or by
chemical, physical or microbiological contaminants or other objectionable
substances during handling, stdrage and transport.
Care .should be taken to pfevent, so far as reasonably practicable
deterioration and spoilage through appropriate rheasures, which may include

controlling temperature, humidity, and/or other controls.

3.1.6 CLEANING, MAINTENANCE AND PERSONNEL

SANITATION AT PRIMARY PRODUCTION

Appropriate facilities and procedures should be in place to ensure that:
. Any necessary cleaning and maintenance is carried out effectively; and

) An appropriate degree of personal sanitation is maintained.
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-7 32 ESTABLISHMENT: DESIGN AND. FACILITIES IN

- COCOA PROCESSING INDUSTRY

OBJECTIVES

| Dependmg on the nature of the operations and the risks associated with

. them, prémiscs; equipment and facilities should be -lo‘c.:ated, designed.and

i , ‘ : _ .

) 'conbstl."li.ctéd to ensure that:
vv}Co}ryitafninat'ion is niinimi’zed;

: '_ De51gn and ‘l»ayout_ shéi_ild‘j_oemiit _apprc.)pr-ia‘.te “‘ mainten’anbes, clean‘ing,
‘_'djsinfécﬁt;idns arvvldv'shou»ld m.i.ninﬁiz_e ‘air-bdrﬁe 'confamination; for GXamp'le n
| the ‘ﬁr"st Section, which is the bean preparatory section i's”a"separate factor‘y} ‘
on its c;Wh, it éhould be vdone‘ in a sé.-cl’uded aﬁd cohﬁned area because the |

, faw Cocoa beans contains a lot.of bacteri_ei a.inc.l‘ duét that could.confami‘rlate
'che:.}s;téf'ﬂe and semi sterile product. |

. -Surfacg and .materirals, in particulvar‘ those in contact with cocoa products;
| \a;ré non?tpxié in inténdéd use and; 'whei’e heé’gssary, suitably durable, and
.' eaéy t_d niaintaiﬁ éﬁd cleén; : | |
;'Whe‘re', éppropr‘iate" suitéble- '-facilvitiesv are available fork temperafure,

V' .humidity and other controls; this is why the control room becomes

 necessary when designing.

',"_,‘v;, . . L L , . by
There should be effective protection against pest access and harborage.

“The preés an‘dv the product end section should also be confined in the design

to prevent the problem of real contamination,
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Rationale:

Attention to good hygiene design and construction, appropriate location,
and the prgvision of adequate facilities, is necessary to enable hazards to be
N - effectively controlled.
| 3.2.1 LOCATION OF COCOA PROCESSING INDUSTRY.

Potential sources of contamination needs to be considered when deciding
where to locate cocoa processing ihdustry, as well as the effectiveness of any
reasonable measures that might be vrta‘kc;n to protect cocoa products. Cocoa
industry should not be located anywhere where, after considering such
protective ;heasures,»it is clear that there will remain a threat to food safety or
suitability. In particular, cocoa industry should normally be located away from:

Environmentally polluted areas and industrial activities which pose a

serious threat of contamination food:
e  Areas subject to flooding unlesé sﬁfﬁcient safeguards are iorovided:
~»  Areas prone to infestations of pests: |
e  Arcas where wastes, either solid or liquid cannot be removed effectively

3.2.2 EQUIPMENT

Equipment should be located so that it:

t

J Permit adequate maintenance and cleaning;
o Functions in accordance with intended use; and
! ) Facilitate good sanitation practices, including monitoring.
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3.2.3 PREMISES AND ROOMS WITHIN THE INDUSTRY.

3.2.4 DESIGN AND LAYOUT

Where appropriate, the internal design and layout of cocoa industry

should permit good food sanitation practices including protection against cross-

contamination between and during operations by foodstuffs.

3.2.5 INTERNAL STRUCTURES AND FITTINGS'

Structures within cocoa industry should be soundly built of durable

materials and be easy to maintain clean and where appropriate, able to

disinfected: In particular the following specific conditions should be satisfied

where necessary to protect the safety and suitability of food.

The surfaces of walls partitions be made of impervious materials with no
toxic effect in intended use:

Walls and partitions should have a smoofh surface ‘up to a height
appropriate to the operation;

Floors should be constructed to allow adequate dr'ainage and cleaning;
Ceilings and overhead fixtures should be constructed and finished to
minimize the build up of dirt and condensation, and the shedding of
particles;

Windows should be easy to clean, be constructed to minimized the build up
of dirt and where necessary, be fitted with removable and cleanable insect-

proof screens. Where necessary, windows should be fixed;
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. Doors ‘should have smooth, non-absorbent surfaces, and easy to clean and,

‘ ‘}Where .n.eeeséary, disinfect; |
¢ | Worl(iﬁg ‘surfaces’.tha.t come'into direct c'ont.act with food should be in
éounci condition, durable and easy to clean, maintain and disinfect. They

o ehquld 2be. made of smooth, non-absorbent ;ﬁateriale. ‘A‘nd ihsert to the food,,

, i . . s

to detergeﬁts and disinfectants under normal operating conditions.

. 33 EQUIPMENT

© 33.1 GENERAL

Equipment and containers (other than vonce-o‘rﬂy use' containers and

-pécki_rig) coming inte ‘.co'ntact' with cocoa prod’ucts ‘should be adequately
Nele‘ened, disinfeeted and maintained to. alvoid the 'contarﬁin_ation_ of food.
Equlpment "an.d_. contaiﬁers should be rﬁade of material with no toxic effect in
.-iﬁ‘ten‘de_d‘ use. ,Where neeessafy. ‘Equipmentvlshoul-d be. dUrélble and movablve or
: capable ':e-fil.)ein‘g' disaésembled t(")_allow"for m}ainte'vnance, eleening, disaffection,
. “f m'_(v)ﬁiteri‘ngan‘d ‘f(‘)r example, to faicilitate inSpeefien'for pests.. |

332 FOOD CONTROL AND MONITORING EQUIPMENT

| ‘;’In addition to the general requirement in. paragraph 33.1. Equipment

used to h:eat, _trveat, cool, store or freeze cocoa products should'be designed to
. ‘f'"".;v . . : ’ , . ': '
achieve the required food temperature as rapidly as necessary in the interests of |

'. foed_safety and Suit_eib'ility, and maintain them effectively. Such equipment

 should also be designed»' to allow tempefathes to be monitored and
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controlled. ' Where necessary, such equipment should have effective means of
~ controlling and monitoring humidity, air-flow and any other characteristic
likely to have a detrimental effect on, the safety or suitability of the products.

* These requirements are intended to énsure that:

Harmful or undesirable micro-organisms or their toxins are eliminated or

: .r‘ed‘uc‘éd to séfe levels or their survival and growth are effectively controlled;

.. e . Temperatures and other conditions necessary to food safety and suitability

i

can be rapidly achieved and maintained.

. 333 CONTAINERS FOR WASTE AND INEDIBLE

 SUBSTANCES

~Containers for waste, by-products and inedible or dangerous substance,

should be specifically identifiable, suitably}Constructed and, where appropriate,

made of impervious material. Containers used to hold dangerous substances

‘s‘ho‘u_ld be ideﬁtiﬁed érid, where appropvriatek, be lockable toipreVént 'malicioﬁs or
accidental contamination of food.
~ 34 FACILITIES |

©3.4.1 WATER SUPPLY

An -adequate, supply of pbtablewater -apprdpriate facilities for its storage,

- distribution and temperature control should be available when ever necessary to

| ‘measure the safety and suitability of food.

|
v
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Potable water should be as specified in the latest edition of WHO
Guidelines for Drinking Water Quality, or water of a higher standard. Non-
potable water (for use in, for example, fire control, steam production,
refrigeration and other similar purpose where it would not contaminate food),
shall have a separate system. Non-potable water systems shall be identified and

shall not connect with, or allow reflux into, potable water systems.
3.4.2 DRAINAGE AND WASTE DISPOSAL

Adequate drainage and waste disposal systems and facilities should be
provided. "’*‘Fhey should be designed and constructed so that the risk of
contaminating food or the potable water supply is avoided

3.43 CLEANING

Adequate facilities, suitably designated, should be provided for cleaning
food, utensils and equipment. Such facilities should have an adequate supply of

hot and cold potable water where appropriate.
3.4.4 PERSONNEL HYGIENE FACILITIES AND TOILETS

Personnel sanitation facilities should be available to ensure that an
appropriate degree of personal sanitation can be maintained and to avoid
contamination. Where appropriate, facilities should include: .

e Adequate means of washing and drying hands, including wash basins and a

supply of hot and cold (or suitably temperature controlled) water;
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. Lavatpries of appropriate sanitation design: and
) Adeqil‘ate changing facilities for personnel.

Such facilities should be suitably located and designated.
3.4.5 TEMPERATURE CONTROL “

Depending on the nature of the food operations undertaken, adequate

facilities should be available for heating, cooling, cooking, refrigerating and

freezing food, for storing refrigerated or frozen foods, monitoring food

temperatures, and when necessary, controlling ambient temperatures to ensure

the safety 4nd suitability of food.
3.4.6 AIR QUALITY AND VENTILATION

Adequate means of natural or mechanical ventilation should be provided,
in particular to:
. Minimizing air-borne contamination of food, for example, from aerosols
and condensation droplets;
. Control ambient temperatures;
J Control doors which might affect the suitability of food; and
) Control humidvity, where necessary, to ensure the safety and suitability of
food.
Ventilation system should be designed énd construcfed so that air does not
flow from contaminated areas to clean areas and, where necessary, they can be

adequately maintained and cleaned.
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3.4.7 LIGHTING

Adequate natural or artificial lighting should be provided to enable the
undertaking to operate in a sanitised manner. Where necessary, lighting should
not be such that resulting colour is misleading. The intensity should be

adequate to the nature of the operation. Lighting fixtures should, where

appropriate, be protected to ensure that food is not contaminated by breakages.

3.4.8 STORAGE

Where necessary, adequate facilities for the storage of cocoa products
(e.g. cleaning materials,) should be provided.
. Where appropriéte, cocoa products storage facilities should be designed

and constructed to:

L Permit adequate maintenance and cleaning;
. Avoid pest access and harbourage;
. Enable cocoa butter and cocoa powder to be effectively protected from

contamination during storage.
. Where necessary, provide environment, which minimizes the
deterioration of cocoa products (e.g. by temperature and humidly
control).
The type of storage facilities required would depend on the nature of the
food where necessary, separate, secure storage facilities for cleaning materials

and hazardous substances should be prdvided.
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o _systemsﬁsu‘ch as HACCP. They should:-

| 3}.5I 'i'CONTROL'O.F OPERATION
© 351 OBJECTIVES |
: 'Ta produce food ..Which“is safe and suitable for human consumption by? -

e F dr‘rhuvllatihgvdes}ign requiramentS' with.‘res’ped‘tq raw }materials,
) -Corripdsition; .pr.ohéssirig distfibu;cioh, and cdhsume'r us-e to bé met_.in the_ :

 Manufacture and handling of spe'cviﬁc: food items‘; and .

e iDesighing implementing, monitoring.and reviewing effective control -
" systems.

- _‘Raﬁm‘laj‘e‘"i

' lT':o _r,édhce the risk of unsafe fo‘od by takihg_ preventive measures to assure
‘fthé""safetjy ':ahd Shitahility of food at ah*vappropriaté stage in th¢ operatjdn.by
' controlhng food hazards | | | | |

 3 5.2 CONTROL OF FOOD HAZARDS B

Food busmess operators should control food hazards through the use of

1

e | ._ Identify ‘any steps in their operations which are critical to the safety of
e - Ivlﬁp‘l_en’l:_ent: éffe_:cﬁVe cdhtr_bl prodedurés at .th'osev steps; |
B "v‘ "Moh_itqr control procedures to ensure their contiriuing efféctivenes_s; and
e ‘.o ' "R'evvievs"‘cont'roll}p'rc')cedures périhdicahy, and whenever the operations
: change . | . |
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The systems should be applied throughout the food chain to control food
sanitation throughout the shelf life of the product through proper product and
process design. o “

Control procedures may be simple, such as checking sfock rotation
calibrating equipment, or correctly loading refrigerated display units. In some
cases a system based on expert adyicg, and‘ involving dQQumentation, may be
analysis and critical control (HACCP) System and guidelines for its application
(Annex).

3.5.3 KEY ASPECTS OF SANITATION CONTROL SYSTEMS
354 TIME AND TEMPERATURE CONTROL IN COCOA

PROCESSING.

Inadequate food temperature control is one of the rﬁost common causes of
food borne illness or food spoilage. Such control includes time and temperature
of cooking, cooling, processing and storage. System should be in place to
ensure that{temperature is controlled effectively where it is critical to safety and
suitability of food.

Temperature control system should take into account:

) In the micronising and winnowing section under cocoa processing we

have the control room, in this section it is ensured that the cocoa is pre
dry to about 4% moisture content e.g. its water activity, pH, and likely
initial level types of micro- organism;
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« * The intended shelf-life of the product;

e Thc method cfpackaging and pro¢esSihg and

- . | ‘How.the prod'uct‘is inte'ndcd--tc be used, e.g.furthcr cockiﬁg/processing or
ready-tc-cat.. |

| Sucvilv S}’st‘emS'_ 'should alsO" Specif.y' tolerable limits .fo‘vr time and
) telhpjeyaﬁﬁfle‘ VaI‘I.E.ltIOIIS. | o

B ‘Temp'eraiuré recording devices should be checked at regular intervals and

' : tested for accuracy

355 SPECIFIC PROCESS STEPS

; Other steps, which contrlbute, to food hygiene méy ihclude, for example: -

e Chilling -

0 - V:'The'rmal processihg
. ";'I'r‘radi'ati'on :
‘o ; ', 'Drymg
_'vo‘ ‘- . -Chemlcal preservat1on L
e :; o 'Vacﬁclﬁ or modlﬂed afmospherlc packaglng

| 3. 5 6 MICROBIOLOGICAL AND OTHER SPECIFICATION

~F00d handlers,- contact surface or the air can n transfer pathogens from one
food to another, either by direct contact or. Raw, unprocessed cocoa beans

|-
4

: should be effectively separated, either physically or by time, from ready-to-eat
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finished cocoa ‘products with effective intermediate cleaning and where

appropriate "tlisi,nfections.

o ACc_ess"_co processing areas may need to be restricted or controlled where

"iriy-sks“ v:a‘rué p.}ar-ticﬁlar high, access to processin'g ‘areas shbuld» be only via a
: .}chahgin'g ‘f.acility.' Pérébﬁnel.inay n.éed‘ to ‘be re.q‘uir'_ed to p_ut Aon“ciean protective
' plothihg including fo’otv.vear‘an‘d Wash.their hands b_efore‘entering.
B ‘,Sﬁrfaéé, ﬁterisil_,’ equipment, ﬂxtufes and ﬁttings éhould be thOrougllly,
“ 5}egnéd aﬁd where népessary' disiﬁfected after r'avs‘/' fodd, partiCulafly meat and
| poult.r;f;vhé;been handled or 'pr'ocessed.v' |

_ 357 PHYSICAL AND CHEMICAL CONTAMINATION

~ Systems should be in place to prevent contamination of foods by foreign

bodié_s such as glaSs or metal shards from machinery, dust, harmful fumes and
‘unwanted cheinicals.' In manufacturing and processing, suitable detection or
~ screening devices should be use where necessary.

3.5.8 INCOMING RAW COCOA BEAN REQUIREMENTS

N RaWA cocoa bean should not be accepted by the establishment if it is

*  known to contain parasites, undesirable micro-organisms, particles, veterinary
- drugs or toxic, decomposed or extraneous substances which would not be

- reduced to an ébcéptable level by normal sorting and/or processing. Where

appropriate, specifications for raw materials should be identified and applied.




o -with the following eXc‘eptioriv.

Raw matéria-ls or ingredients should, where appropriate, be inspected and

sorted bef_oré processing. Where necessary, laboratory tests should be made to
‘le"stabli'svh fitness. for use. Only sound, suitable raw cocoa bean or ingredient

B ﬂsho!ul_d be used.

Stocks of raw materials and ingredient should be subject to effective stock

. rotation.”

359 PACKAGING

‘Pa'c}kaging design'an.d materials Should ‘pro’Vide adequate protection for

| p'ro’du_cts to fniniihi@ contéminatioﬁ, prevenf dama}ge, and acéohimodate proper
| lébgliing. ‘Packaging materials or gases.'wh'ereu'se‘d must be non-toxic and not

| | _‘po'sc.ena.' thrééft to the safety and suitability of food under the speciﬁéd conditions
of vStofage 'and use. Where appropriate, reusable pa‘ckaging should be suitably |

- durable, _.ea:s'y to clean and, Whveré’-neCes?s‘ary, disinfe@t.

36 WATER '

| . 3.6.1 IN CONTACT WITH COCOA PROCESSING -

‘Only potable water should be used m cQéQa handling and processing,

3

| 0 ~ For ,ste‘an'l' production, fire cori_trol and other similar ‘purposes not
. cénnfectedwith'v food; and

e . In éertélin: food broéésses.,".e.g.f chilling, and in food handling areas, prOVided -‘
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this does not constitute a hazard to the safety and suitability of food (e.g. the use
of clean sea water).

Water recalculated for reuse should be treated and maintained in such a
condition that no risk to the safety and suitability of food results from its use.

The treatment process should be effectively monitored. Recalculated water,

“which has received no further treatment, and water recovered from processing

of food by evaporation or drying may be used, provided its use does not

constitute a risk to the safety and suitability of food.
3.6.2 AS AN INGREDIENT

Potable water should be used wherever necessary to avoid food

contamination.
3.6.3 ICE AND STEAM

" Ice should be made from water that complies with section 3.4.1. Ice and
steam shoyld be produced, handled and stored to protect them from
contamination.

Steam used in direct contact with food or food‘con.‘;act surface should not

constitute a threat to the safety and suitability of food.

3.6.4 MANAGEMENT AND SUPERVISION

The type of control and supervision needed will depend on the size of the
industry, the nature of its activities' and the types of food involved. Managers
and supervisors should have enough knowledge of food sanitation principles and
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practices to be able to judgé potential risks, take appropriate preventive and

!

" corrective action, and ensure that effective monitoring and supervision takes

i -pl_acé.

* 3.65 DOCUMENTATION AND RECORDS

- Where necessary, appropriate records of processing, production and

e g }dist’r_ibut’io‘n }sho_uldv be kept and retained fo‘r} a period that exceevd:s the shelf life

}(').f the product. Docu‘n.le‘r’ltation can enhance the che._d_ibi'lity é;hd_ eff_ectivenesslof
",the!f(:)Qd-'seitf@ty c»é_ntrol' systefn. a
3.6.6 RECALL PROCEDURES
R Mgﬁégérs shé)uld ensure effectivé prdcedur_es are in place to deal with any
 » fo'_'(')ds}afety' ha’zards‘;‘arid. to enabl'e fhe ébrﬂpleté,' rg‘call of ahy ’ivmpl'icatedv vlot}of -
..}the | ﬁr‘lbishé‘d _fé‘od 'fro_m'vth‘e mark_e_’.c.iq ’Whe're a prodﬁét'vhas been withdrawn ,}
h _“b'e.céitﬁse of an iimm'e‘diatve health hazards, other pfoducts which are produced
-"_ﬁln'('ier:'sim:ila‘lr cdnditioﬁs, and whiqh‘ may pre_'senf‘a» simil'ar hazard's to public
heaith;’ shOu’ldbe evalﬁated for safety and 1‘.nay.nee‘d to be Withdfawn; The'heed
:for publi:c_Wafnin‘g‘_ShQuld be considerevd.' L | |

” 'Récall products should_be'held uﬁdei SupérVisioh until they are destroyed,

B used for purpOSes other than human conSumptioﬂ, determined to be safe for -

human consumption, or reprocessed in a manner to ensure their safety.
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37 MAINTENANCE AND SANITATION

3.7.1 OBJECTIVES:

~ To established effective systein to:
o : ‘

. - Ensure adeqﬁate and appropriate-maintenance and cleaning;

‘,,. o C__(_')ntrol pests; |

e Méﬁage-waste; and

| ° Moﬁitor*effectivériess bf maihtenéncé and sanitation pf()cedui‘e.

' Ratioha'le\ ‘

o . To facilitate‘the continuing effective control food hazards, pest and other

: égént_.ilikely to contarhinate food.
© 3.7.2MAINTENANCE AND CLEANING

3.7.3 GENERAL

ESt‘eiinshment and equipment should ‘be l_{ép‘f in an appropriate state of -

“ repair and condition to:

3 ~ Facilitate all sanitation procedure;

L e | 'F unction as i'ntehded, particularly at critical steps

. ‘ Prevent. contamination of food ,e.g.._ from metal shards, flaking plaster

debris and chemicals.

C.lieanin'g_svhould femo‘vve' food residues and dirt, which may be a source of

contamination. The necessary clle‘aning methods and material will depend on

‘the nature of the food business. Di‘sinfec‘tions may be n’e’.céssary after cleaning.
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o -.C'l-eaning. chemicals should be handled and used carefully and in
o .}acco‘rdance with manufacturer instructions and stored, | where necessary,

vscparate'd— “from food, in clearly identified containers to avoid the risk of v

Contaminating food. - ’ | )
3.7.4 CLEANING PROCEDURES AND METHODS

' '-‘Cklea'ﬂing{ can be carried out by the separate or the combineyd_usve of

| .phys'ic':al'.methods‘,, _s'uchv__as heat, _scfubbing, _“turbulent ﬂow, o eaning o
- dthef 'm‘;th(;ds ‘th‘at:?w‘oid the use Qf water, ‘and chemical ’usi‘ﬁg detergent’s,» alkalis
S or aCIdS o o ' '

. "Cleaning'pr(jQEdure where appmpﬁaté o

R | ;Rerﬁogfiﬁé gr(.)ijS deb‘ris' from surfac}é; SO

. '® , Applying a detergent solution to loosen s.oil‘ and bacterial film and hold

- them in solution or suspension; . -

. - Rising with water which complies section 4, to remove loosened soil and

residues and detergent;

e '___Dry"'cleanin‘g or other appropriate methods for removing and collecting N

- residues and debris; and

e Where necessary, disinfections.

© 3.7.5 CLEANING PROGRAMMES

| Ciea_ning and disinfecting programmes should be continually and

éffcétivé‘ly‘ monitored for their suitability and - effectiveness and where

65




necessary, documented.
Where written cleaning programmeé are used, they‘shoﬁlld specify:
J Areas, item of equipment and utensils to be cleaned
J Responsibility for particular tasks;
. Method and frequency of cleaning; and
. Monitoring arrangements
Where appropriate, programmes should be drawn up in consultation with
relevant specialist expert advisors.

3.7.6 PEST CONTROL SYSTEMS

3.7.7 GENERAL

Pests pose a manr threat to the safety and suitability of food. Pest
infestations can occur where there are breeding sites and a supply of food.
Good sanitation practices should be employed to avoid creating an environment
conducive to pests. Good sanitation, inspection of incoming materials and good
monitoring can minimize the likelihood of infestation and thereby limit the need
for pesticides.

3.7.8 PREVENTING ACCESS

Building should be kept in good repair and condition to prevent pest
access and to eliminate potential breeding sites. -Hc‘)l‘es, drains and other place
where pests are likely to gain access should be kept sealed. Wire mesh screens,

for example on open windows, doors and ventilators, will reduce the problem
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Of p_e?t» entry. Animal s’_h_ould \%/heréver bossiible, be exclude.d‘ ﬁfom the grounds
L Q‘f fédtoriejs éﬁd food 'p'ro‘éessi‘ng plants.
| : 379 HARBORAGE AND INFESTAT’ION
, The évaﬂability of food and water encourage pest harborage and

infestation. Po‘pelitial food source Shiould"be stored in pest-proof containers

~ andor stacked above the gro:und‘ and away from walls. Areas both inside and

I outside foéd prémiséé should be kept clean. Where apprOpriate, refuse should

" be stored in covered, pest proof containers.

37.9aMONITORING AND DETECTION
.!",T_Fooa'i-iﬁQust_ry' and surrouﬁdil‘rlg areds should be regularly examined for
‘e‘Vi_dencé__ q»f infestéfcionf X | | |
© 379pERADICATION
| i:Pest‘iht"‘eSt\ativ(‘)‘n"éhouldv‘ be .,'dﬂe.:alt with imﬁlediately ’anc.l‘ Without ‘advérsely -
| affé_ct.inghéithe'r fc;o'd safety nbr suitability. Treatment with Ch'elhical, physical
, 'of Bidlogi;al ‘ag.entsA' should be carried- out without posing a threat to safety or
N ..vsuithility of food. - | | |
37.9¢WASTE MANAGEMENT
‘_ SQitéblé provision must be m‘éd.e“fo.r ferfxéval» and storage of waste.
' Waété }nuﬁ ;16t be "a‘llowed to ,. acéumuiated 1n food* héncili’rig, fpﬁd storagé, and
o othér .' w‘ofking.. areas and .the va’dj.oining environment ‘except s0 fa.r‘ as is
| .ﬁnav‘qidable, fc.)r'ithe_ ﬁrbper ﬁ;nctidnirig of | the’_bu's_iness. |
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Waste stores must be kept appropriate}y clean.
3.7.9d MONITORING EFFECTIVENESS

Sanitation system should be monitored for effectiveness, periodically
verified by means such as audit of pre-operational inspections or, where
appropriate, microbiological sampling of environment and food contact surface

and regularly reviewed and adapted to reflect changed circumstances.

3.8 PERSONAL SANITATION

3.8.1 OBJECTIVES

To ensure that those who come directly or indirectly into contact with

cocoa products are not likely to contamination food by:

e  Maintaining and appropriate degree of personal cleanliness;
J Behaving and operating in an appropriate manner.

Rationale ..
People who do not maintain an appropriate degree of personal
cleanliness, who have certain illnesses or condition or who behave

inappropriately, can contaminate food and transmit iliness to consumers.
3.8.2 HEALTH STATUS

People known, or suspected, to be suffering from, or to be a carrier of a
disease or illness likely to be transmitted through food should not be allowed to
enter any food handling area if there is a likelihood of their contamination food.

Any person so affected should immediately report illness or
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e Fever

' synip’t'o‘ms,’ of i‘ll'ness to the managemenﬁ. Medical examination of a food handler

should be carified out if cliniCally or epidemiological indicated.

” 383ILLNESS AND INJURIES

~ Conditions which should be ‘répoi'ted to management so that any need for

’medical éXalﬁination and/or possible exclusion from food handling can be
"considered, include: . .

-’0} | Vomiting

i

. Sc)’ré _thfoat with fever
e Visibly infected skin Lesion (boils, cuts, etc).
e Discharge from the eaf, eye or nose

~ 3.84PERSONAL CLEANLINESS

. Food handler should maintain a high‘d.egreé‘of personal cleémliness and,

B _whér.e- appropriate, wear suitablé protective. clothing, head covering, “and

- foc)tWeaf. Cut and wounds, where pers‘o'nnel are permitted to continue working,

Vv'shquid bégjovéred by‘suitable we_iterpfoof dr'e;ssings. .

: PerSanel should ’alway‘s wash their"handswhen personal cleanliness may

,‘ affect .fo‘oc‘l,saféty, for example:
. At the start food handling activities;

. ‘_'f-.Immedia:tely after using the toilét;» and

R . . R
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e After handling raw food or anil contaminated material, where this could

result in contamination of items; they shvolulvd» avoid handling ready-to-eat

o food;.where éppropriate;

13.8.5 PERSONAL BEHAVIOR

T '[_ Péople'_engaged in food héndli_ng’: activities should refrain from behaviour,

S ~ which could result in contamination of food, for example: .

« Snd”oking; |

" e .Spitting

y o 'Snéeiing or coughing over unprotected food.

~ 77 be worn or brought into food handling areas if they pose a threat to safety and

e "Chewing

i

" Personal effects such as Jewelry, watches, pins or other items should not

" suitability of food.

3.8.6 VISITORS

.Visitor to food manufacturing, précéssing or handling areas should,

‘where appropriate wear protective clothing and adhere to the other personal

}hygiéhe. :

}
4

. 39 TRANSPORTATION IN THE PROCESSING OF COCOA

391 0BJECTIVES

Measures should be taken where necessary to:
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. .lit)jrc)t.e;_ct food from potentiél' s_ourc’g of 'c‘ontain‘ina%ion;
o '}'iProféct. food from défnége' 1i1<e1_y to render the food unsu‘itéble f'or' :
- vc’onsumpt‘io’n; and |
. i Pr_olvide aﬁ ehﬂzifonnient which ekffecti_vély éontrols the growth of
s | pathogeﬁi¢ or ‘s'poilagé rriicrd-organism .and the prc‘)duction‘of toxin's in
) ) _food. o
- Ratiqn'aié

. Food mvay‘béco'r}ﬁé' coﬁtamiﬁated, or may nét reach its destination in a ‘
| sUitabie "cci)ndit.vi‘ozn for c}onsumptikovn,} uﬁless “ef_fec'tive c;)htfol, meas‘uf_e are takeﬁ
during fransport,‘ évgg Where adequate hygiene éontrél measurés have . beeh' :

_ ‘taken' eaﬂier in the foodvchai_n'.‘ | |
© 39.2 GENERAL

- :_vaocoa must be adequately prOtectcd during transpdft. The types of

" . conveyances or containers must be in accordance with the specified one.

393 REQUIREMENTS.

| _Wherq._' néceéséry, conveyanées and blilk antainef should be designed

:_and'c_;mstrﬁéted so that they:

. | 'D'Qvn,(‘)t contaminate foods or packaging; |

. :Clan"be effectivcly cleaned and, where necessary, disinfected;

o Perm1t .effe_:c'tive scparatioh of .diffelfént' foods or foods from non—food
1tems ,"whverév ~ néceSSéiry .‘during' t‘ra‘nSPO,'rt;'
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: e 'PrAO\‘ziaing} effective protection from contamination, including dust and
~ fumes;

T e “Can‘éffectivély' maintain the temperature; humidity, atmosphere and other

' cohditioh_s neceSsary to protect food from harmful or undesirable

microbial growth ‘and deterioration likely to render it unsuitable for

-consumption; and"

E— e . Allow any necessary temperature, humidity and other condition to be

4 ' :

 checked.
13.9.4 USE AND MAINTENANCE -
. C'Qii\{e}Iar_ice. and c.ontainer_._.for trans‘p‘ortin‘g cocoa shQﬁl_d be kept inan

- -appropriate _sta’te of cleanliness,”__‘repair and condition. Where ‘the same

. conveyance or container is used for transporting different foods, or non-foods,

o léa!'ds.f :

‘é'ffectnive cleaning and, where necessary, disinfection should take place between
;‘ ‘ ." ’ ) » . ) ’ ‘ [
N -Where- appropriate, particularly in bulk ftransport, containers and

o -c‘o'nVeyamhce" sh'ould" be'-designated and marked'for fooc} use only and marked for

| food use only and be used only for that purpose |

' f3 9.5 PRODUCT INF ORMATION AND CONSUMER AWARENESS
396 OBJECTIVES:

* Products should bear appropriate information to ensure that:

i
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e  Adequate and accessible information is available to the next petson in the
food chain to enable them to handle, store, process, prepare and display
the product safely and correctly;

) The lot or batch can be easily identified and recalled if necessary.

Consumer should have enough knowledge of foods hygiene to enable

them to:
) Understand the importance of product information;
. Make informed choices appropriate to the individual, ahd
J Prevent contamination and growth or survival of food borne pathogens by

storing, preparing and using it correctly.

Information for industry or trade user should be clearly distinguishable
from consumer information, particulaﬂy on food labeis.
Rationale ~

Insufficient product information, and/or inadequate knowledge of general
food hygiene, can lead to products being mishandled at later stage in the food
chain. Such mishandling can result in illness, or products becoming unsuitable
for consumption, even where adequate sanitation- control measure have been

taken earlier in the food chain.

3.9.7 LOT IDENTIFICATION

Lot ‘identification is essential in product recall and also helps effective

stock rotation. Each container of food should be permanently marked to
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: identlfy the producer and the lot Codex General Standard for the labelhng of
| pre—packaglng foods (CODEX STAN 1-1985) apphes

'_3 9. 8 PRODUCT INFORMATION

AII food product should be accompanred by or bear adequate information

 toc ena_ble,,the next person in the food chain to handle, display, store and prepare
- 'and ‘use the product safety and correctly.

i LABELING

" Pre-packaged ’fo.od shouid be labelled with clear instructions to enable the

. ,vnext per'son in the food chain to handlc _display;‘ store and use the product,

‘ safety

Codex General Standard for the Labelhng of Pre-packaged food

_' (CODEX) STAN 1-1985) applies.

i CON SUMER EDUCATION

Health educatlon programmes should cover general food hyg1ene Such k

s ‘~“programmes should enable consumers to understand the 1mportance of any -

| product 1nformat10n and to follow any 1nstructrons accompanyrng products, and"
-make 1nformed chorces In partlcular consumers- should be 1nformed of the
' relatronshlp between tlme/temperature control and food borne 111ness
-3._9.9 TRA‘;ININ G
S ‘OBJECTiVE'

' Those engage in food operatlons that come d1rectly or indirectly into

~ contact Wlth food should be tramed “and/or -1nstructed in _food hygiene to
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a level appropriate to the operationé they are to perform.
Rationale:
Training is fundamentally important to any food sanitatibn system.
Inadequate sanitation training, and/or instruction and supervision of all
people involved in food related activities pose a potential threat to the safety of

food and its suitability for consumption.
3.10. AWARENESS AND RESPONSIBILITIES

Food sanitation training is fupdamentally importaqt. All personnel should
be aware of their role and responsibility in protecting food from contamination
or deterioration. Food handlers should have the necessary knowledge and skills
to enable them to handle food hygienically. Those who handle strong cleaning
chemicals or other potentially hazardous chemicals should be instructed in safe

handling techniques.

3.10.1TRAINING PROGRAMMES
Factors to take into account assessing the level of training required

include:

J The nature of the food, in particular its ability to sustain gfthh of
pathogenic or spoilage micro-organisms:

J The manner in which the food is handled and packed, including the
probability of contamination,

) The, extent and nature of vprocessing or further preparation before

consumption;
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. The conditions under which the food will be stored; and the expected

length of time before consumption.
3.10.2 INSTRUCTION AND SUPERVISION

Periodic assessments of the effectiveness of training and instruction
programmes should be made, as well as routine supervision and checks to
ensure that procedufes are being carried out effectively.

Managers and supervisors of food processes shpuld have the necessary
knowledge of food sanitation vprir‘lciples and practicés to be ablel to judge

potential risks and take the necessary action to remedy deficiencies.
3.10.3 REFRESHER TRAINING

Training programmes should be routinely reviewed and updated where
necessary. Systems should be in place to ensure that food handlers remain

aware of all procedures necessary to maintain the safety and suitability of food.
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| CHAPTER FOUR
i 324.0 '. CASE STUDIES R
| | | The three ca.sev studies chosen for this project are
= 1_.v o S_tari rharle Ceeoa Processing Limited,’ Ondo. |
2 Ile—"Qluin Cocoa Products Compa‘nvaimite.d |
.3. : Cocoe Industries Limited Akilo Road, (jgba.-L(agos.ib
o4l CASE STUDY ONE - | |

< 4, 1 1 STANMARK COCOA PROCESSING LMITED ONDO
‘4._1.2 - General Informatlon
| (1) ‘Location ef,Site_
| Stan maﬂc Cocoa ProcesSing Celnpany is situat_evd at an eqUidistent
‘i. peeition between tumi‘ngs: to Idanre and Ile-Oluji, aleng a majer
Akute—Ondo/Ore ExpfessWay. |
| (11) -Purpose of Estabhshment
. - >As a fully 1ntegrated export—orlented unit, Stan mark 1s estabhshed
‘ Wlth a smgular mlssmn_ to be preferred suppher of:
(a) Coeoe Buttel‘*‘ |
(b) Cocea Liquor |

'(¢)  Cocoa Powder
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To‘ s‘éliec'ted' ‘user customers around the‘ world, but’ as at field sufvey
"in{/ev._s'tige_lvtiio.n, only 'vc:oco:a butter andcob%oa pojwcier»a‘ll‘e produced for expor‘ts';
e .,‘(ii‘i)’ : .‘ol_wn‘er’ship’ | . |
| Stan mark is a .si,st‘er ”c}:bmpany‘ of Cadbury Nigerié Plc., with the

‘la}tt_‘_er oWning. 90% éapital invéstmént share of thé processing
| factg;ry. So it is m'or.e_'or» iess a pri\}ate cor-poratioﬁ managéd by
| o »-i_C'édbufy Nig. Plc. ‘
413 STATE OF ARTS OF STANMARK FACTORY
P BUILDING |
L  The Afchiteétufé of this factory will 'be'disgusseq andvan'a_ly.s'e_d via the

- | _fqﬂowing éets of paralne.teré:. |
. (1) | | Bulldlng Purpose Tvype.

| The ,desvigni can be t_racéd toa batch ﬁfodﬁcﬁbh and ass‘em‘bly. Qf a
 _ ”_”Ii’dis?e’rsed facility on a proCessihg.‘ |

(ii:)v‘ N WaHing System

e 'S:}and vCir‘et,e_ block wall andf stanChi(Sn édIUmns,ére us}éd to erect and

- _suvpportﬂth}é roofs structure Waﬂs and columné ére i)ainted with -

cream paint in and out of the existing buildings on site.
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(i) - Fiooring S‘ysteni
| Over site in-situ mass’ concrete floor finished with granol‘ithic
paving is‘n(')ticec:i on factory ﬂoors arid terrazzo floors on all other
- | S_,(a'faciiities provided.
| (iy)' ‘ R(;bﬁng Sys_tem’ ’

. Steel trusses are as'se_mb.'lf.ed forming simple -gable freely to the

| ) g‘rouﬁ'd: and dréﬁniﬁg 1nto subsoil .’cat‘chmm‘vts‘_ area. ’Skele‘ta‘lv
. framéwofk on rbéf i's' .cla‘-dded,‘ with‘i'ndus'tri:al 1011g span }rooﬁng
vs_‘he_",et in 1ts ndtural aluihihum_ anod.ized:colom. | |
~(v.) - Col"o:ur‘;Séhleme
Bsuﬁer cream sandtex paint textured b_otﬁ walis and stanchion units
o fofming avisual thythm of colour.
(i) - Accessibility |
R ._ }Svtvan mark Cocoa Ptbccssing_ féctory’is éasi.ly aCcéséible from the
o méin arterial al_ohg Ondo. Although set back is 25m from the edge B
| -_ bf the }rc‘>a'd- to the fencé line. |
‘ (V11) Flekibility :
L ‘vv_,"Sp'éce p1'ovided.-is more ﬂeXible. Autbmétioﬁ .and;in‘odemi.zatvion is
"enbouraged by interior spaces.
| (viii) - . Landscape |
L . ‘Tfh‘e FOﬁ.ly l_dt enjdyirig-s‘of't_}lands‘cevxp'ing 1s the -littl¢ narrow stretch
- outside the fencé. A'll 'Other space is massively concreted. |
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v(ﬂix)' )

9

- (xii)

B @;;ﬁ') |

- _(-X.l'\'i)" |

Interior-l)esign

The Butter cream paint on interior walls enhances redistribution of
reflected light at workstations and visual task is done without glare
discomfort.

Fenestration

“Indoor air is through evaporated cooling derived on site via the air

handling oquipm_ents. .

3 Illu’mi».nation

o) |

Wall is almost drab nghtmg 18 achleved mostly by permanent .
supplementary art1ﬁc1al hghtmg coupled w1th roof light through "
'transpa‘rent sheets on the roof. .

Zoning |

f‘"Tlte high‘deoibel zone 1s located-at the western axis of site Whilé
: p_]ace's of low docibel aré'looated close} to the main gate. The
‘acllnlni:stltatix'/e building and employee facility building are located

ot ’an. interfaoe tol' ‘cus'v,tomefs‘ to buffet factory 'bu.ildi'ng. _: )
) F'uturfe Ex.panoion

| 'Vir.tually all the spaces have  been maximized in use leaving a

directional expansion axis.

‘ I'Site Plan

* . Planning is more' compact. Cirottlation is highly defined. Location
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Qf mechanical .equipment such aé Weight B'ridge is at th}e entire
:ge.ttehouSe ‘on truck enﬁfaﬁce. | |
Adminiﬁfaﬁve building ’is deféched from the factOry but with
e "-g_questidnable set back. The whole layout looked clustered; with the
| faétory in an L shape plan'impc}sivng its three dimensional portrait
: té obsérvéfé aloné O._ndq-()r‘e réad. :
(XV). | Drkain’élvge - . |
| - The site is a considérably flat but sﬁbéoil | c;étchmént' slope

- gradually o the rear of the site where it is drained.
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,(XVi.). Flow Diagram of Stan mark Cocoa Limited

- Fig.4.13a /
| RAW ' EXTERNAL/INTERNAL
MATPRTAT. ENGINEERING

FACTORY

- ADMINISTRATIVE

- EMPLOYEE
~ FACTTITY

TRUCK
ENTRANCE-

EMPLOYEE &
- VISITORS
“ENTRANCE

o Service route (raw materials)
.y Vehicular route (trucks and cars).
 _ Pedestrian route (working forces)
~~The only ‘addi‘tion on Stanmark production flow is the weight bridge;
o .w‘h-i._ch" Weigh's all raw materials needed by the factbry”to automatic hydraulic
“machines before it gets to the raw store which is appended to the factory at the

~ ¥-° rear where bean is conveyed through
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(xvu)

\ !

Productlon Capacrty

The productron capacrty of Stan mark is 1/3 of its Tle- Oluji

- counterpa_rt'. In a month Stan ‘_mark processing line processes 833

tones of Cocoa bean, which _rmear_is a net processing. Capacity of

- IO,QOO tones per ar‘rnum. Statistically,' it implies that 13,328 bags

| hionth and‘V159,938 bags per annum is processed of raw cocoa

‘beans purchased from produce merchants.

(eru) Products

4 ‘ '

Wrth reference to 3. 31 (11) in subsequent parts, Stan mark Cocoa,

Processrng Limited produces three products Wthh are: -

Cocoa butter Cocoa quuor mamly for exports Cocoa powder (used

o by Mother Company, Cadbury)

(xvun) Sources of Raw Materlals

’ Cocoa be_ans are sourced from neighbouring towns and village

settlements and from designate‘d,‘ 'pro'duce' merchants. Borehole is

* "sunk into subsoil of site to generate water, which is treated on site

" before con‘veyed for factory use. Two 'underground storage tanks

" are used havrng 33, 000 litres capacrty each

(XX)

Sources of Power

Pylon lines from NEPA feeds the on srte assembled transformer for

: ‘poW’_er to drive machines and a complimentary arrangement of two

50K VA generators are installed on site' in Case NEPA fails.

i
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| ., N .(XXl)b 'Staff ‘Stl"e’ngth |
E  Stan mark working force equals 120 staffs, cofhprising of the
directors managers, te,chnologis‘ts,A and casual ‘workers. Four
"'shi’fts are per day for 6 fnan‘-hours of wofk and 7 days of the
R week
(Xxu) Staff Tramlng B
- Trammg for her mother body does staffers i.e. Cadbury in Lagos -
and_ quahﬁed trainees sent tov Stan mark in Ondo to take on task
| he hes been trained for. |
41,4 MAINTENANCE
(1) | Sefvices |
| " Services enjoyed at Stah mark Cocoa Ltd. Includes employee
fdcili‘tives; ‘vi}nter.h‘al "and e)_lterhdl ehgfneefing respectively.
(11) ':Was‘te Management | |
o Used water from 'canteen,s .'factory and maiﬁtenance units 1s
"tlrea.ted. befoi’e effluent into c"esspool.' Contract ‘staffs do seWage
treatr_lrlent7
| (111) lSecui‘ity System
o Outwardly facing ﬂoodhghts mounted at strateglc position on
- factory exter1or walls coupled Wlth secunty surve1llance by officers
in patrol day and mght helped Stan mark w.‘ard of theft act1v1t1es'

‘while hOt in operation.

84




~p

4.1.5 EVALUATION

Merits
(i)  Site is easily accessible from Ondo-Ore road.
(i)  Set back from edge of road fo fence line ét the gatehouse interface
“ is considerable.
(iii) Internal circulation is controlled, both vehicular and pedestrian.
(iv) Site is considerably flat, truck movement is uninhibited. -
(v) The protrﬁded canopy above loading bay checks out Végaries of
weather and helps in outdoor-palletising.
(vi) The environment looked well maintained; and hygienic.
(vii) Hydraulic weight bridgéé locaﬁon is s‘a‘tiable',‘ dicfates controlled
 and good managerial and production function.
Demerits |
(i)  Location of Administrative offices falls-to a noise producing
machinery zone.
(ii) Employee’s facilities building do nof allow breathing space for
administrative staffs.
(iii) Raw materials storage is small compared to the .processing

.. capacity.
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42 CASE STUDY TWO

'4.2.1 ILE-OLUJI COCOA PRODUCTS COMPANY LIMITED,

ONDO STATE.

4.2.2 General Information

()

(i) ..

Location of Site

The factory is at 30 minutes drive from Stan mark Cocoa
Processing Ltd. and 20 minutes drive form Ondo Motor Park. It is
situated on the outskirts of Ile-Oluji to the left hand side of Ondo-
Ile-Oluji access road.

Purpose of Establishment

Unlike Stan mark Cocoa Processingk Factories, it is not an export

products factory but acts as processors for speculative produce

merchants. This factory buys cocoa in a larger quantity, stores it
and processes it to be sold locally. Processes involved:
(i) Cocoa Cake

(ii) Cocoa Powder

(iii) Cocoa Liquor

(iv) Cocoa Butter
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o As at the time of field survey, some machines have broken down and it

G

- was gathered that 30,000 tones produced annually has been drastically reduce to

.'-1,0(‘)‘Ovt0ne~s‘per annum for this reason.

Ownership

o Just recently due to the factory S debt burden under Mr. Olutola

S ‘Senbore amounting to Nl 5 billion Adefarat1 government pledged '

o t‘hrough-.the Nigerian Deposits Insurance Corporation (NDIC) to

“resu's;citate the epileptic factory and put it back to production shape.

. Hence the Ondo State government now owns Ile- Oluji.

' (Sour cé from the PUNCH April 20, 2000)

. ".4 2 3 STATE OF ARTS ILE OLUJI FACTORY BUILDINGS

The architectural drawmg is not accessrble so the industrial

| architecture shall be analysed via the under listed parameters

U

(ll)

Bulldmg Purpose Type

| The des_ign.can be traced to a batch production and assembly of

'dis’persed facility ona processing.' |

Walling System

' Sand Crete block wall stanchion colurnns are used to erect and

support the roof but stopped at some 600rnm below the 1ndustr1al

o rooﬁng eaves to allow for air movement through w1red mesh that

covered the opening. -
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(i) Colour Schﬁéme ,-
: . f. B‘utt‘ér‘ éréém, }S'a’ndt}ex Paint texturéd- Eoth_..wall aﬁd stanchioh uni't’ o
fio‘rmi‘ng‘a visual rhythrh of col‘oﬁf(
g \V :_(iv): 'Acc.éssibiiit'y | |
Ther factory site easily acceésible tﬁrough the édmbiﬁed ingress and
egires's vehicular route manned by security outfit at the gatehouse. -
| ~ . This }'ope'n;ihg ivs‘ eConbmi.cal_ -aé éompared to Stan mark Cocoa
- -:f.a_ctoi&; N_d me_ahdé.ring_vvis‘ -d‘c-me} by tfucks » ’till_} it gets to the -
- ; : designéted raw. materi'allb store at thé rear of the fag:toiy.
" i ",F.le:xibi_li.ty} ' |
| The' factbfy‘is to .a High'c.legreev. fﬁore ﬂexib_lé than Staﬁ mark Cocoa
+ . !'_ e Processing Company. | |
(vm) La;ndécape’
- _Léndséapé Iis intégtéted intQ piannihvg sc;heme: and this gives as a
| sénsé (:).f or'n‘émeltfltatil'on and ‘b"éllanc'er :thi'roughoﬁt the building space_.
| " Stan mark is leas.t'_lahas'capevd. | B |
._ : :jv';(ix).- .‘ "interior Design -
| Spaces ‘}alilocated to maiéhiheriesﬁ- workstations are generous and
. ‘rehhances autorhation and futufe éXpansion. The iﬁteriorSpace's ‘aré

% " more versatile than Stan mark Cocoa Ltd.
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"Fenestration

- The Whole of factory appears drab on the wall from the ground line

toa 600m drop 1n height helow 'rodf.Where a continuous opening is

(i)

B accomrnodated for air movement. External vengineering ‘building

| open up to air for its liability to catch fire easily.

Hlumination

Light comes in through large door openings, openings on walls and

| the artificial lighting systenl provided.

o (xu) Zonmg

All facrhtles Were detached and arranged in order of necessrty to

' the factory employees and productlon ethics. By this arrangement,

" Puhlic, serni—public and private zones are desperately mapped out _

and this manifests as one travels deeply into the factory interiors.

! (xm) Slte Plan

Planmng is d1spersed Functlons are located at specific distances to

' one another Thls encourages easy fire check by brrdges Locat1on

_ of We1ght Brrdge is r1ghtly 1ncorporated Although Vehrcular .

- access w1th1n factory does not encapsulate it. but strll more

: vfunctional. ‘
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An extension to the administrative block is 1ocated parallel to an axis of
the factory. The external and internal engineering were located a distance apart
from factory building and raw materv,ial store 6ut\V6ighs thoéé of édoperative and
Stan mark to a larger extent.

(xiv) Drainage

Subsoil catchment flows on the gradual gradient of the site, which
is to the rear direction and ﬂovsés along the curvilinear road at the
base of store, passes by the administrative extension and flows into

a cesspool where it finally drains off.
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" :(X",‘) "F](,W: Di'agrém of Ile-Oluji Cocoa Cdmpany :
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42’5 PRODUCTION AND OPERATION MANAGEMENT
o ‘. -(ij. . Machinel.'igs an(‘i‘Equipmén;tsv ,

S All méchinery’s and _précéssingiline are old modeled ‘types,'having
Yo B '3'»time'S’thé.capafcity of Stan mark C’écéa Ltd. Ail other equipments
o cofrelate. with the Coobgra‘tiv? and Stan hiakaOco_a facfories. 2

Nos. 63OKVA generatbrs are usgd to generéte‘ power - for

production.
- i) 'Working Methods of Tle-Oluji Cocoa
“ Methods ‘subscribed .to ,. heré' is ‘ﬂexib.le, as processing liné
{ eﬁcouljages‘ both 1in¢ar and teaiﬁ.- ‘as'semb.vly Pfogrammesv at
Qvo:}(stétiohé, Which.: iﬂs."ar‘l added ’vadvléntage over Acvoov'perative and -
| ~ Stan nﬂ&rl<~Coc§a éompanies. o |
(i) Pro'dué‘tio‘anlow |
| The" raw materials stéfage is. Sitﬁatéd at 'the'v feafr of the factory;
| iCo’cola reCeption bay is difeétly' .éccéssible‘ to it and prqdﬁétion
o ‘_ ﬁrocesses étarts from the cleaning machine, fo micronising and
H wmnowmg machine and thfbugh Rvoést.e‘r;'to Reﬁne‘ry goes thfoUgh .
L pfés.éing ‘rr.lachir'ie té -bﬁft_er_ cl'eaning'section mo§~es ‘tOwards the “
' | éak_e kibbling machin"ev and to fhe' pdwder planv énd ends at butter
vand 1iqu0f péckaging as ‘W'ell as at polvx}/der‘svtore rea}dy: fqr }c‘iiélsaavtch.

Impliedly, production processes s}tartvs’ from the'réar-ending at an
. ' . . . . 3 .
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interféce.- With ‘th.e generalv administrativé | buil’dihg where trucks‘
| 1oad end products to various consumeré. |
Facfory isalsoanL shape correlating with Stan marks’, but no.w in
\V o i:ct_c?}cv)n'_lplete 2-dimensional Scalé.
_'  _ " (lv) Pvro'd:u‘c.tioli» Capééity |
. :Whé:nf;‘i'nv full oberatiofl Ilé—():hiji _Qéﬁ p.ro"ce‘svs-b2.,500_btonnes of raw
o cdcoa ii)er montﬁ. Th1s éﬁlminaﬁéé m 3(:),}000; tonneé p‘rddAuctiorvlv o
.éépgcity' per annﬁm, ‘i.e". it processés _40,0'00.50i<;g> bags df raw
"cochov';a per m’bnth and 480,006.’50kg of‘_same‘ pér annﬁm‘ bu{ as 'af the
) tinﬁé of recbnnaissance"survey;,‘ only 1,.000 tones of raw cocoa was

) : i

- processed as some production machineries has broken down and

o th’_c réw 1naterials distribution/supplier had run away.

j Out ‘of "vthis‘ input .vto‘rf.inage,‘ ‘evnd produé-ts ilav_e b.ee’n liquor, powder
andcgke.' | |
: (V) | ._P'eruCts‘. »
- Samé as in ’Cdoperativech_)c.o.eﬂt Ltd, 'vb‘ut I}e-Oluji is not an éxp'or't"
. product Limited. |
i) | ‘. S‘ojlirées of Raw Materials'
| : Cbcoé is ‘bought‘ from Ile—Olﬁji and Idanre fafmers. The water

station constructed on site supplies water used for processing.
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(Vm) Staff Strength
| .v" Durmg survey, produc’uon had dropiaed from 30, OOO tonnes to
o | 1,000 tonnes annually Whlch 1mpl1es 83 tonnes of productmn per
:mOnth | and,‘thivs' had gre,atly,-» fedUced the staff strength to the
minimum 'Less than 60 We'rking force are there presently.

(1x) Staff Tralnmg

No prov131on for staffers training exists durmg reconnaissance

: survey

g 4. 2 6 MAINTENANCE

(@) Servwes |
Services provided correlates with those of Cooperative and Cocoa

Industries Limited, Ede.

4.2 7 EVALUATION

Merlts
- (1) Site 1s "'Iocated at '-‘veut:ls.kirt of ilev—‘OIuji. reducing eﬁvir’dnmental
o Hazard _Ari‘sks to settl.erﬂs at l'arge.v‘
B f"_'(‘i)}- :_Site-is Well lan}ds'capeds and j»a good scenario is imposed upon
obs_erver‘s. . | |
(11) ‘ The factofy is easily aceeséible frem the distributiue road.
(111) Adequate parkmg bspaces afe prov1ded for Vlsltors and employees
w1th1n» the factory S premlses.
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) _(iv) "y Dispersed distribution functions on site reduces fire risk -and

hazérds.
; (v) Sfocl{pilés of diesel are Cfompgrtmentaliged from generatbr room
. With'sc.iiid Wall. - |
(Vi)\' Prbduction flow is uﬁlimited _‘unlike wha’.t'obtains ‘in Coéperative
| Coéoa.[} |
' (V11) Raw méterial storage is extra big‘a’nd}can retain the required tones
_ S .' of _,Co‘coa Beans and other 601npliﬁientary raw materials at the Samé
; ﬁme,‘ ‘
| .: (vul) Low ;fis.é Main‘i: A,drhiniét-r_atiVe, “ Adrhinistrati_ve extension and
_L‘ ; " 'aUXiliafy_f'dom énh.épvcves’ frce ﬂbw of air and' lighf .intQ factory
4’ | 'S‘,pace.sv. |
. (ix) :D'rétii}navge .Sy,ste‘:m»‘is effectivelyforiented without blockage.
| . ."(x) " The environmenf ishygien{_ic and appears ai*chitéctural.
(X1) ‘\ .i‘Powe_r éourced 'through hi_gh-tenéion room is conveyéd fhréugh
. Uhdefgrouhd cha‘nnvelv into the factory vspvace.; making the factor'y
g '_ ‘envirohment looks neafér. : | |
- ) | ;Déiﬁérits
(i) .S“cructurésﬁare too mahy bn‘si‘te; épacés are nét ju_diciously plannedv
X -and‘used.; | N
o : ;(i_i) - Nb ‘s.pe‘ciﬁc outdoor‘rec'reation.for workers.
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(iivi)v _Employée faculties are too far from the factory spaCe.
(iv) __ V'Ligh'ting s'y}stem in Butter, Liquor and powder packing closer to the -
loading bay is insufficient.

43 CASE STUDY THREE

-+ 43.1 COCOA INDUSTRIES LIMITED, AKILO ROAD,

 OGBA,LAGOS
" 14-.3'.'2" Géﬁeral 1nf0r_mation |
7 (i) | ‘Location,ofsne
- This. Coéoa-processing‘ fac;to_ry isIIIOCéte‘d in the conﬁnes of Ogba
5 induStriél ’e.stafe' layouf With ‘easiﬂly éccessible rdads bassiné by
o . Nigeria Breweries Ltd., brewef of 'Harp béer distribﬁting vehiculér |
trafﬁcs én three sides of thé 51te E?dsﬁﬁg;"manufactufing industries,
s mélls and 'phariﬁa‘céuti;ca‘l‘.Cohipanies' bound,ed the site in -éll 1ts o
. ,c.:‘elrdir‘lalvs.} ' | |
}'CII; Ogba}is‘ spéciﬁcally; located oln ’thé left hand side along' Akilo

(i) ©  Purpose of Establishment
. fCIL was incorporated in 1985,-éfarfed bperation in 1967 as the only

- pioneer cocoa processing company - initially managed by German

. expeft.s COUTINHO, CARO & CO. until 1970 when it was take‘:n_'
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- over by Nigeria—Odua" Investment_s.. Since then it has been
~ producing: -
(1) vICOCOEl cake

(i) ,Co.coa powder ~Primary processes

- (iii) Cocoa butter
’ "1(iV) Vitalo —a b.e\rerage' dri‘nk (secondary process) .'
_ Allthese prOducts are aVatlabl_e in loading bays as at the time of
i .r'_ec‘onnai'ssance survey.
. (111) owne}shi;}
n d‘ Odua Investments and Emerald of Germany, Wlth Odua 70%
‘investment share and the latter 30% 1nvestment share jointly own
Cocoa Industries Limited up to date. Odua and Emerald are .both
o “i'p_ri“vate corporations; hence CILls a private COmpany.
| v;4.'3.3"S:TATE OF ARTSVC.I.L. FA’CTORY‘BUILDINGS"
The archltectural drawrngs are not avallable so the followmg parameters
- shall be used to Judge C L. L 1ndustr1a1 layout |
o (i) Bulldlng Purpose Type"
R Wlth reference to July on Drury, burldlng purpose type is a batch

productlon assembly ofa centrahzed processmg facﬂlty
I .

(11) Wallmg System |

Modular coordmatlon of relnforced concrete columns and beans
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. . ) Ly oL Lo

Lot

.. with non-loading bearing cement sand Crete walls are used as

i . , .

s

‘walls. Openings on faeades are screened by closely airanged
: reinfOiced .‘conerete"ﬁns traveiiing from underside of beans and
: 'Stopning on the‘fﬁnished. | ﬂo‘ofs forming a structural rhythm on
aippioach \iistas of alII ”eXisting buildings on C;I.L. siie. |
. ;(iiij Fiooring _Sy_stem
Over site 1n51tu mass concrete 1s ﬁnishe_d izizith granolithic pevionis
©as seen on C.I.L. ﬂoois.. | |
(1V) Rooﬁng System
Rooﬁng system 1n Cocoa 1ndustr1es 11m1ted is purely monolithic,
- exhibiting 'exploits in "reinforeed Concrete With inulti bay longspan
cyhndrleal shells caiiie_;l vby ‘mo_dulavr coordinated columns and
beeir'ns.' ' |
(V’) | Colour Scheme
o ""Y'Mass‘i«ve exterior wall is 'painted' buiter cream ‘and the r.c. fins
appear in-rjnarine, grays colour,, showing a.' sh'ai*p ‘contr'as‘t in visual
| percebtion agalnst the env1ronment
_(Vl) Access1b111ty | |
_Althoogh l»ocated in 'on urban industrial latyout',i is'still 'accessible
:fronl 1najonservice roads but with drastically reduced set backs

from fence line unlike what obtains at factories in Osun and Ondo
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}states.: The lr)ading 'bay faces ingress“ road -directly ‘easingv
:rnarloeuvring and marshalling without baulking of vehicular
| traffics.
. i) Flexibility
o Produétiori : rrall is ‘.ﬂexib'le‘ inv} 'na'_turé. It can accommodate new

~ technology and automation.

 (vili) Landscape
o F.actory premise is nor adequately la’ndscaped' éts'_ srte is covered
Wlth grarlolithic paving, 'and“,rérmac exposing alrrrost vvéll the site to
| Vehicular,accessés. No trees and Walk.\&ays;‘. Thé sﬁar:ing lawn is on
| l‘t-hé:‘v»rig"ht flank opposite Nigerian Brewery Ltd.l'
o (1x) Ihtc’;_ri-erIésign* | |
| vUnderis_ide‘ of roov,‘f lo,'(})vk_s iﬁtéregring and reflects i’llurninated lights'
| thrOugh srrells ,chord “orl its spans.'Nr) glare_'discornfort or:curs at
’: Workst_atrorls. . |
(x) Fenéstraﬁdrl
| 8 Factory space is Ventiléted thrbugh opehings‘bel'bw she’_ills. Butter
| ror‘)vm'.is v’entilated through' eVaporative cooling, together with all
- “dfﬁcé"spavcés. |
(x1) Iilurrliriat_ibn

A chord opening or reinforced concrete shell allows solar radiation
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without' glare di_scomfort at - workstations. ~ Permanent
o 'suppléfherifary artiﬁ‘cial Iighfing is used in the Butter, cake and \
bQWder s_ecti‘on's. s | i
. j:"(xii)‘ Zoning .’.
| The ‘ad_miniv-strat‘ive _and;training school buildings are-situafed cloSer;
'to _the .irllgressvk points wﬁile: pfdduétion hall and maintenaﬁce
' Workshops; (external engineering outfits) are located towards the
| r.ear‘.,_A‘lthough,'by the close to the _1'vstv' gate afe located stockpiles
- fo’f fuel and éenér.ét()rv "»h(.)ivlse'u Which _'impdses_v .é"n unslightly .
- ‘appea‘rahce of the vfac‘tor‘y. Raw materiai étofé is far frmﬁ
| :iﬁrold'ucﬁon.,ﬂoor', loading bays- clos,eiy connected to production
vﬂ.oor, Employeeé facil.itievis is clésér v'to' fhe :Adminis;tr"ative érea,
‘. ‘,.'Visitdrs car park is outside ‘fhe féctory, o.nly‘ executives have car
pack‘s :,}situated bésides the gaté house other employees parking
o | ,’Causes';baulking fﬁr.l'oadin,é‘g_ trAuC'ks._l |
N | .:(xi_‘ii;) ‘Futur_e.‘EX‘p.ansio.n o | |
The landmass left for 'fﬁtUre expan's‘ior'i.towards the fi_sk ﬂavmkv of the

factory is'so small and can only allow expansion on an axis.
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- (xiv), ~.Si‘te Plan
Layout is dlspersed in arrangement Two 1ngress points are
provrded but one is put to use. Truok manoeuvrmg follows a U
shape ie. mgress at one point and egress through the other, but this

- coneept has been rendered futile as trueks are subjected to U-

turnmg in the minimum cm:ulatlon space prov1ded

Adm1n1strat1ve personnel tramrng, Employees fa0111t1es raw
. 'i‘-materials store and quahty control departments are on an axis
: detac’hable: from production hall. The entire .site plan looked -
. uncoordmated and not well thought out

o (xv) Dralnage

The subsorl catchments ﬂow parallel to longer axis of productlonf

-hall,,treated‘ on site and effluent into p‘ubhc drainage systems.
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S (xv1) Flow Diagram of Cocoa Ind-us’trie‘sLimit’ed, Ogba-Lagos.

Pfimary process line

Secondary process line .

, EXTERNAL
L ENGINEERING

R o , v Future Expansion -line

FACTORY

FACTORY
-

PARKING

!

~ SERVICES

'SERVICES

EMPLOYEES FACILITIES
TRAINING

PARKING

INGRESS

’ ‘th 4. 3 3b: ( T raﬁ’ ic flow dmgram of C.ILL, Ogba, and Lagos :
Traffic route '

. Pedestrian route

Vehicular route
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= 43.4 PRODUCTIONS AND OPERATIONS MANAGEMENT
o (i) Machihlés and Equipﬁne’nt’s
; _‘ ’Pfim'ary'pro‘cessi‘hg machines és'provided for at Coébé industfy are
- uséd with some additional facilities such aé:-
: (i)'\‘ iPrem}i'x section |
: (11) Aggioinerétion section
(111) | V'Packagihg 'sectibn "
Meqhaﬁiéai handvling equvi.pfr}lent.. such aé forl{lift ; trucks, and ‘material
‘- handl‘ihg e‘quipment Such as hopp}ers,« stéckpiles foir fuel and wét_er are inste‘dled‘.
- to séﬁice the iﬁterhél. and external ¢ngine‘ering aépect' of thé production hall. .
| Hd!rizontal alkaliysatio‘n is used and.buildings'héight is nbt-ﬁnnegjeSsarily 'high.v
| (11) '\ii?Vor‘ﬁki‘ng. Methods of Coco'a Y‘In‘dus}trievs Ltd., Lagos
. Both téam ’aﬁd linear asse‘mbly are engaged. Méchihes are arranged
E m }av U sﬁape enc"(:)uraging:additiiori of 'co‘mponentsv at wofkstatit;ns
- and removal of Wastés_ S-imulténedﬁsly-.'. |
- (111) | _Pl;o‘ciuctiotn“Fl(.)W' |
o 'Prdductio_fl process is taken a -sfcp further here tp pr‘o}'duce a cocoa |
dry'malt rﬁix .calle}d‘ Vitalo‘ on the 'Salne site. This hés' silﬁply
R 4"‘»‘_0(.)_mbivne'd‘ two major proc;,esseskci)h a site. (ie. both primary" and,
: chbndary)»_.
L P_i;'iméry‘ pr}c‘)vé_:»es;se.s‘ are th@se dbjta-inéd ffom 'beah inta_ke at receptor to

'_.butt‘er, powder, and cake efﬂuent and secondéry is that'prdceS_Ses that further
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4 ;o

produces serres of end products traceable to the prrmary products. Cocoa
‘Industrles L1m1ted is consrdered as.a centralized, processed based batch
E product‘lon"and asse‘mbly fac.tory on Wthh my conCeptron to m‘vest into further - .

~secondary processes emanates.

;(iV) ‘ "PrOduct'iorl’}vC'apac.ity
| 850 torineé of rauv' cocoa bean is processed. per month. If
N produ_ctioh is c‘onsister‘lt, ilOt200tonr1es is 'proce‘s'sed' per anr‘turh.
.vCoc}oa' powder aud end product in the primary processing is
conveyed mto the pretnrx sectron Agglomeratron section and
packmg to yleld a ﬁnal end product Whlch is locally and natlonally ,

_consumable.

,".":‘(v) Products

With reference to Cocoa Indu_stries Limited products are:-
(). ";.C'ocoa Cake (produced 'forie)tp'orts)
'(11) Cocoa butter (produced fOr exp'orts‘)
- ) (111) Cocoa powder (for local consumptrons)
: i(iV)'b' Dry Cocoa malt rnix(Vitalo)
| ‘:(.V‘i)V Sourc’es of Raw Méterigl‘ .‘
_- Cocoa bearr is sourced from Ondof and Osun -States produce
merchants and}farrners‘.. .Wetter for production rs s_upplied mostly
.""'froin' the. ‘underground dtoc‘lrpile for water, o ‘333,000 Iitreé
reserVoir. Egg albumen, skimmed milk, sugar are purchased in
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larger quantities directly from mei_nufacturing companies and

e ,stocked in the réw matérials store besides boiler rovom‘.
- | (v‘ii)u | Sdurées of Power
- : 2 _Séurcé of bower}is primarily ffqm NEPA’mains but in case there is
' ._ E ‘.failu.ré:' 3 Nos SOKVA -gen.é‘rétorsb'af}é .standby to boost prqduction-
: prdéesses. 160,000 11tres tank of stbckpﬂe v.fo_rvdies.el fibres the.
.generators to work. -
f‘(viii') Staff Stfén_gth »
| ""cT'h'e w'ofking force".. is - 320; with 300 , empl'oy’ee-s in the
| v Adﬁﬁnistraftive. vAnd p‘rimary. process factory and 20 employees in -
the seéohdary processing hall Noimé;l‘ shifting 1s applicable here
- 100 tovﬁakivrhize "t'hro_ughoiﬁ of end pfqaucts.‘ | |
| ‘(_x) .‘ Staff Training
B 'Thér_e is a 4sp.ec‘:ial‘provision' for personnel training. A bungalow
building by the left ﬂgmk of' the used Vehicullar. access is 'use"d as

| _'_'staff training facilities. Not more than 15 staffers are trairived' at a

=90 ' 43.5 MAINTENANCE - |
S :,(i) Sérv‘ices".” |

| \; I'ntgrﬁal; external engineering, employee facillivtieisj fire s‘tation,:_
rep‘fése.nts' s‘érvic‘es areas of Cdcoa Industries Limited.
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(11) Waste Management
Used water effluent from employee facilities, factory and external
engineering' spaces 'are.treated before‘ effluent into public subsoil}
| ,. drains. ‘Other paner Waste.is ‘collected in yvaste bags and disposed

l

off ever day by Lagos State Waste Management Board.
(111) Securlty System
From research it is learnt that degree of securrty rrsk is high on
- ‘product theft, averag-e_' on companys secret, hrgh on ‘technrcal_‘ "
vsecrets,“high on proceSS sabotage and high on petty theft in av
centralrzed ‘processed based production, and vthere" is need for
| suryeillance by' security outﬁts and use'of outWardIy facing 'ﬂood
' ihght systems and soph1strcated remote sensmg optical 1nstrument
monltored on an' 1nter10r screen, but this is rather two expensive
| - and eventually add to runnlng cost
4. 3 6 EVALUATION o
Mer,its
o @) | Fire 'stationv'assembly is permanently on site 'to stop incide'n'ce of
| 'v ﬁre.‘ | o |
| (11) i» Struct‘ural. 'system of the Whole'. factory bdildings acts .as. fire
'c0mpartments. |
(111) Trarnlng provided for _em]oloyees is- a long-term boost on product
Cowput. |
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' i(‘iV)-' The 9-metre factory ‘height ‘is- utilized for gravity feed cf raw
: -meterials unto mezzanine flo‘ors- |

B _ ,(V) vCentrahsmg both prrmary and secondary processes on same srte'
\' reduces packlng and frelghtlng costs of throughput of ﬁnal end
- -products. .v }v |

-_'..(vi).‘ Interiors of product‘ion'hall 1s adaptable to full modern‘i‘za’tionvand
) ant'omaticn in case present: machines becomes obsolete.

- ,v,‘ .(x}ii). Gocd colonr schemes'improve'employee’s comfort at Workstatio_n
- fWith’ no effect of glare. " |

R (Vln) ‘.H.igh '.decihel _z';cnel ‘locet-ed“ at"rear of factorfy.. ’acclé\vimed" a

o WorthWh_ile resale Valne for the factory..

- - (ix) | Roofing: system used is purely architecturnl and appealing at its

~ built environment.
(x) ", The site is situated in an industrial environment tovenjo‘y -_fre‘e

| | | infrastructures facilities supplied by the industrial layouts.

- Demerits -

o ‘, ('.i,)} B The blccked first gate cause baulking in the interiors of the factory. |

_.(iif)_‘. Sit’e‘isnot properly l'andsCaped’

o 5 :('iii)'_ The stockplles for fuel and generator house by the fence at the

approach of factory are unethlcal and bewrlder the 1mage of the
. 1ndustry.

| (iv) ’Si.te layout is dispersed and not ‘directly accessible by any deﬁnite
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vpedestrian routes.
(v). iRaw material store by boiler’ro@m may contact mildew through
adj bining walls and become infected causihg total throughput loss.

- The quali‘ty control department is too remote from the production

- .» .‘ _ o108 $
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CHAPTER FIVE |
5.0. DATA COLLECTION
| 51 : CLIMATE CONDITIONS-
| ‘The ‘ollintate‘ of Nigeria is basically monsoon in character, and like all
| :mon’soon. ._climate', it is expressed as a contrast between a dry season andeet

. ; _season,.'These two regimes of the climate are very dependent on the prevailing

_ ' air masses blowing over the countr_y’fat different vtim'e of the year. The dry north-

_eastern air '1nass of savannah origin, and the humid maritime airwaves blowing
'fro'rn ’over the 'Atlantic. Rainfallfrom the southwest following the direction of

the preva111ng wind pattern Varlatlon occurs which result to ram falhng in the

S _ ':‘dlrectlon of the Northeast The prevaﬂlng W1nd passes through the site from the

_sou_thwes_tern Wind, aXivs,-v which comes w1th, harmattan and dust. Thus planning is

in :acc.ordanc‘e} Wlth climatic condition a_nd very important to attain a functional

o }”’and snccessfnl design-”

o s, 2 CLIMATE PATTERN

Ondo state is bordered within 1at1tudes 4030’ E and 6 O0E, long1tudes 50

_.45N and 7450N Wthh are traceable on worlds chmate chart to bear the

i
s

' equatonal hot Wet chmate characterlstlcs w1th low annual precipitation of

T _'about 2413m (95 1nches) Wlth low ralnfall in July, average in Aprﬂ htgh in

B .August September October and November and peak at may and June.

109




53 TEMPERATURE -

| Temperature in th1s areas is usually at its. hlghest durlng the dry season

" When there is no cloud cover. For such a perrod the mean annual temperature -
o ranges from 24 C 27C on 1ts average. Throughout the year there is descrlptrvely
o "'a_- hrgh,unlform temperature, heavy and Well-dlstrrbuted rainfall characterlstlc of

- an equatorial rain forest region.

0" ’ . . ' . 3

~54. HUMIDITY

-.-“T'h"e'_.re'lative»”humidi'ty increases. from January to August and reduces

i drasticalhly__.bfrom.'S'eptev_rnber"to December. The _'southernipvart' is a typical
f v.mvar'lgror/e~ ,swa'rup.while the centr_al to the Northernf. “pa’rttyp‘iﬁes a tropical

rainforest region.

The hot and humid conditions are taken into consideration in the

" Architectural

Design by utilising the site and by ’making provision for natural cross

~ventilations..

55 SUNSHINE

"‘O'nrdo State is usually exposed to over 1500 hours of sunshine annually.

* This figure even rises higher in the month Qf November to Mareh_. When

- the sunshine is higher there is need for the provision of roof overhang especially
on the southern orientation and the presence of tree to absorb solar radiation and

) pr.(')'\‘fi‘c:le'eobli_n_g.' |
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Inthe rainy seasons, there is uSually cloud cover thereby reducing the

sunshme hours to minimum espemally in August

s 6 GEOLOGY AND TOPOGRAPHY

In the south-western zone 'of_ ngerla, Ondo state (where the proposed

; proje_ct is located) is the highest benchmarlcj.but still enjoys a vast lowland area.

) ':The_‘propOSed -fac_tory shall be sited on a low land area for eCOﬁdmiC--

o 'reasons, although shall enjoy the granite outcrop background‘»"sceneries, which

,i' ) » . o ‘ ;

lies .On the far s’outhern zone of the proposed site.

The proposed srte slopes gently in the north South d1rect10n toward the

}. Ofosu Rlver The s011 1s firm and substrata component compact with low water
htabl}e._ _The- natural slope shall beexplmted for subso11 catchments and ’dralnage -
flows..

57 SOCIO - CULTURAL

- Ondo State was carved out of the old western states on the third day of

‘ "Fe'bruary vNineteen ’ seventy—six that is 3/2/76 under the administration of

,' General Murltala Mohammed the then head of state

There are 22 local government areas Wlthln the state with Akure as the

: "caprtal c1ty. Across the local government, the common language is Yoruba and.
o the 'religion: practised ranges from Christianity, traditional ‘worshippers and

- Muslims in their minority.
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'Cul'tur_a_l‘l‘y” their belief systems, festivals, arts and artefacts, are an -

B _énigma,'a‘sl are thei'r.. hot and sandy beaches on the Atlantic coast’a‘nd cool lofty

hill.
!', ;It'is"the' ancestral home of palmi wine, pounded yam and the bush meat

- istew that goes W1th it.

o 75 8. ECONOMIC AND COMMERCE

The 2 O%Cf coc_oa contrlbutlon to World maricet camé from Nigeria, with -
: greatef propQrtiCﬁ from (‘)ndo‘ stape; | it“ also harbCﬁrs -numerCus' mineral

- k r,é‘so:ﬁ‘rce’}s, which yiél}d_‘m;aj C_r raw 1nat¢ri-als .fCr indyétrial_ in Nigeria;

| "PétrCleuln'and nafural gas exist; bauxites, iron ore, kaolin are traceable to
the sfellté_,' ‘W“hil.e, ﬂal:l. these are ,_naturally endbwment under Ondo s‘tate" soils }the}y
alSo?'serMc,'thé country ‘af lafge in }her ‘gros‘s natio'nal deVelopment prograﬁqme

T .gehér:'at'ej eﬁmingé-froﬁ ‘fvoreign éXChaﬁge degals‘thrCugh exportations. HCncé; it

1spert1nent toknowthat On‘do éta_t_é in its ‘Va‘st v“[erﬁtor‘ial_co'\'/ef,agé is a seat of -

economic s’tructural propellants

o 5 9 DEMOGRAPHIC DATA

SN A
. .

By the census of 1963 the state populatlon was put at 2,729 690 and 1987
: B

= quoted as 5 198 064 connoting an increase of 47.4% in growth in 24 years as
qgot_ed 1-r_1 1ncent1_ves for industrial 1nve§tor$ in Ondo state government bulletm.

| 'C‘}Oin:gl by thls :.a.l*ithlnetit‘c.. p}rﬂogresvs‘_ijén Qhe.may aésur‘n'ev .t'hat th__e next period

of 13 ‘Jye‘ar‘s‘ that is .frdrﬁ 1987 vto"thi-s second millennium the population should

112




“have. inoreased by 1,334,604 that is 25.67% increase. This implied that the
- "exp‘ected'total population at the end of _,this}'y'ear is 6,532,667. It therefore

* " accounts for about 6.8% of the nations total population covering a territorial

expanse,of 20,959, square ki101netres."

' However 1t s expedlent to note that E1<1t1 has a populatron of -

L fl 036 OlSm 1963 with an increase of 37 95% after the ﬁrst 24 Years reference

' s

to the prOJected populatlon had grow to 2 497147 and when thrs is deducted

| from 6 532 667 over all ﬁgures Ondo State has 62 04% that is 4,052,866.

' Thrs- analysrs 1sneedful as'Ek1t1 State is Now a new state carried out of -

” ‘}"‘vthe old Ondo State ThlS proposed 1ndustry should gamfully employ qulte some

, number of the teamrng populatlon of the state

| 5 10 TRANSPORTATION AND TRAF FIC FLOW

' There are two mam categorles of transportatron service existing in

- Ondo, to ensure it meets its obligation as an efficient commutable state.

" The first deals with the provision of facilities to accommodate the daily

~ function of the state, they are roads streets, public transport service and a
 pyramid of auxiliary facilities and services required to provide for the diverse

m:ove_rnentv of people and goods essential to the operation of major urban area.

~ The second category of transport service is those required to allow the

- state t'o'inter"act with the rest of Nigeria in the fulfilment of national functions.
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In the first category, there is the use of; linear and‘Spine/.feeders system,
vtfhleh"nial{e's possible a series of entrance and v,exit to allow buses to lOopv off the
‘ :snine and to provide dls-trict, services to a district and then return to the spine.
The -street ~'pattern allows 'maXirn'um flexibility 1n transport. services
o within thefsector throug'hthe.:tran_sit Spine. kThi'svis. not a ﬁXed feed}er_' loop thus; it

,'1s an added access to accommodate prolected tran31t demand

s EXISTING LAND ) USE AND FUTURE TRENDS.

Although the state has about 20 959 square k1lometres of terrrtorral
, coverage bdt it'is _alarmrng to note that ,45% of this coverage has strll not been
~,d-eveloped; farrning is p'ractised on vast part'-of 1t and at some wider areas along
| 'Idanre and Oke — Igbo there is’ avforestatron prolect with - bearest m1n1ma of

i_fvsettlers whrlealong the estuarles via brght of Benrn at Uaje, ﬁsh farrmng’n' '
. dwelling uni‘ts’o_‘n themangrove swalnp area, and disperse development are only

| 'ltraeeable on ﬂoating. .dwelling units on the nlangrove and Sonre sparse.

s »developnl_entsvon its mainland. Quite .a large.nercentage of the allotted land

, b : . ‘

enCroaches into the mining and refineries of exiSting mineral resources and here

. *llttle developments avarl around the mrnrng plts although this exploratlon has

brought about rad1al drstant 1ndustr1al developments around the conﬁnes of the -

'ﬁstate., o

R Sources (Ondo state tourist fact ﬁnder, 1992 edition.)
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512 DEDUCTION
L Orid‘o,‘ State, ‘fhe ‘sunshine sta;fe, is at homé with nature, its rolling hills, -
. ‘_ Iéolatéd higﬁlands éﬁd‘ other énduring e;nd endearing features makes it a
| X - 'delightful sgenario. The overall effect of this is that, Qﬁdo : ener}}s equable

R climate ’tha_t is neither too hot nor too cold all round the year.
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| | CHAPTER SIX

60 SITE ANALYSIS |

e CRITERIA FOR SITE SELECTION

. R ., | "The site chosen for the cocoa processmg 1ndustry Idahre is located at
: Alade Idanre along Alade - Akure expressway Geographlcally it falls w1th1n

1: the 'Southwestern zone of Akure. Alade is at 32 kllometres to Idanre. A rhajor ,
i road from Akure South hnks it, Wthh is under rehablhtatron during visit.
| ‘6 2 THE LOCATION OF SITE

‘}The ,s1te s located at _16_Ql<rn aWay from Akur-e' south airport but on :
" 'loWlar:ld: arouho idanre_,_ sloping gredtlélly to Ofosu RIVCI' With'a severe usual
| }c_omrfo:rtx of the :hackgrot’tnd Idanre hills. At the epproach left side is a cocoa
! }_'Iv):lantéttion: and by right }side is an e?ristihg sawmill. The ehvtronment has been
- "ahatiysed-to!'_’ be, fe‘_asib.le and Viable 1n te‘rms of envirohmehtal corhpatibility'.
o .’F"act'or ihﬂ_uerrein—g the choice of side are:
; a Proxumty to rawvrna_terial iy
| b An'al'ysi's of vinfra:stru_etures |
c vSi.ze of land | |

d. Relatively accessible.
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-63 SITE CHARACTERITICS

An 1ﬂ—depth study of the site was carrled out first by geographrcal and
: -’.g}eophysi_cal maps to have acqualntance- with the relief and topography of the
/)( " vsivte and nature- of the so'rlr |
On afvS‘eCOHd V181t to the _site-to 'take stoc1<'of the eXist‘ing natural. and .
artiﬁcral ‘feat_ures ’}of- the site‘. The following. facts ‘are es‘tabllished as - swr-te}
- }'_characteris:tics.' ProXimity to rayv materials-5, Availabilityv of infrastructures such
-aslwater supply, transportat1on routes and access1b111ty
- .

1 o Proxrmlty to raw materlals - The site is located at the largest

s raw,ma.terial production zone that will boost its operation all

- ,yearrOund and optimise :the_uSe of the industrial mac_hine |
obtarnable in the factory .
: 2 Water supply -water supply shall upon the ex1st1ng Ofosu river
that ﬂowat the rear of the site but shall be treated and reserved -
| before pumping. into. stearningnrachrne' for 'proce's'vs‘ing inthe
| factory. o |
B 3 For proper site analysis and investigation certain factors needs to
.bje critrcal_ly’exarnined to necessitateevery consideration as regards
' the choice of material',‘ construction te'chnique_"and oyerall pfanning.
ﬂ These factors are Ac"ces"sibility, 'Vegetation, Ra_infall temperature,

relative humidity, and climatic condition.
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S 6.4 | AAS‘S‘E.SSIBILITY |
»The sit¢ is dir.e(‘:tly.linked to the majof service roufe that travels frdm

- _Aj'lladej“ju_nction via Idanre thrdugh Akure métfqpolis; ingress and egressv point of
  “\“ the!pfOpqse(ii favcthy. shall be 1inked to the"_servi_ce route.
65 VEGETATION
v -_‘ Wlthspemal EOnsideratiQn of the 'sité éncroachmgant in't‘ov tropical rainforest
) zone, veV‘ergre»en bé(.)ad»"v l'eav_e\’_d treés of lﬁXufiahf_-growffﬁ Ifbrms"t'he _s_outhém |
“ ‘vfbackgroﬁ‘n‘d sc_enéanc_i also on the far right of the site leva"vi“ng, th‘e‘vcentral parts of |
»fhe As‘i;t'e tufté 'grOwth’ahd gréssland. D_uring site v:i'sit the centralized grassla’nd
§va‘s used to cultilvate}‘méize. B |

6.6 TEMPERATURE

: 'Th‘is_inﬂuericvés the" actual arflount of ‘Wwater vapour presént in the air and
th-l.l'svde'éid.e's thé '1}n"o_-is.ture. cépacity of the air. It decides the rate of evaporation
and cdﬁd_éhs,_a‘_iiqh 'an.d therefofe_;v'goyerns fhé ‘degrée of Stabilify “of the '.
»atm‘os.phere., It is expreésed in degreé Cé.lsiué. For each 'mdnth the a{fefage
: _1ﬁonfhly V%lriétic;ﬁs e-lrvefr}ecord.ed in periods within 1980 —~1994.
67 RELATIVEHUMIDITY
e ThlS is the ‘a‘ctual amount of water vap6Ur in the air compared with the
'-‘amoﬁnt’ f;of ‘water V'apoﬁf fhe air Coﬁld }hold-ijf if wére saturated. It is express in

. percentage.
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- ".Y (1) Wind- directidn: The mbst .prevaleht wind is the southwest monsoon

Wlnd, ‘hbweVer in the vharmattan' it is' greatly subdued by the Northeast
‘_tfadlév' winds éffecf. | o o

| | (2) Rainfall: The predominant type of rainfall in this rain forest region is -

‘convectional, the amount of which is'measured in millimetres.

6.8 UTILITIES

|-
5

~ The site is well serviced by basic infrastructure such as roads, power, and

: _f _ ,,-We‘itelr.’ The _prbp_oséd fac':'torysite will e.Ej.oyv sleci:tric’ity servik‘ces through eNistiﬁg
. | NEPA py10n 'li'nes,‘:wat_e.r' Supply: 's‘h_a‘n eX pl'Qif the»existing Ofosu fiv_er that ﬂ-c‘)ws

: at 'th‘e,_' rear }'of the s}ite 01 an avllterna'tiively: dug borehole,tp ‘stofe treated 'Eﬁ’atef in
‘rsservoirs’.' | |

'”sgnSCENERY"

The ngtmal and art1ﬁ01a1 featules that can be seen on s1te are mamly—

'shrubs as well as grasses some of these' features can. be returned for
._'landsca:pmg.‘ Another_' feature Es _fh'e gentlé. ':‘silopies_'on }he North s‘outh direction
S | ‘.t(;wdrd.s vthe _Ofosﬁ~R‘iVer th.e Eatural slope ‘shall be eXplsited for sub soil
’ ‘catchments and dra1nsge flows. |

o 6 10 ANY ENVIRONMENT PROBLEM

The" site Wthh is situated at Alade - Idanre along Alade — Akure

"'éxpfessiVéy;’_’ Ondo state does not have environmental problems. This is due to

' the fact that we do not have any industry around that could cause pollution.
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CHAPTER SEVEN
7.0. DESIGN CONCEPT AND CONSTRUCTION
7.1 CONCEPT AND DESIGN

This is the most difficult task i design process most especially when
deciding on what idea or form or concept to adopt to solve a give problem.
Hence the rationale behind a design solution is a major decision to be taken by
the architect in the evolution of a workable design.

The 'f& processing factory with cocoa as its primary raw material, the
concept centers around the functional flow diagrams that’s shows the processes
or stages the raw cocoa is taken through before its gets to its final stage which is
the cocoa powder and cocoa butter.

There are some guiding principle which led to the design, the guiding
principles are:

1.  Functions

2. Symbolism

3.  Educational

1. FUNCTION

The need for the factory to perform its primary function as a processing
industry. It must be able to symbolize an industry when one gets into its
environment and its location within an industrial layout will also help mn

symbolizing this.

120




7(7‘%

2. EDUCATIONAL

The industry or factory should be a continuously educative place in terms
of cocoa processing.
7.2 THE DESIGN

The raw materials store, Bean silos, pre-cleaning sections, micronising
and winnowed section, the roaster section, cocoa butter and cocoa power section
are all combined together to form a factory.

The industry is divided into two sections, the less restricted area (LRA)

and the highly restricted area (HRA) the less restricted area consist of the.

1.  The Administrative office,

2. The welfare building,

3. The laundry building,

4.  Fire station

Movement within these areas does not require supervision.

The highly restricted areas include the following the production hall.
Site planning concept

To make the proposed site efficient and serviceable, the planning concept

shall emphasize proper zoning of facilities, effective circulation of both

vehicular and pedestrian users fo encourage efficient energy conservation and

¢ outbreaks and noise control within and around the production

site.
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7.3 MATERIALS AND CONSTRUCTION

In the choosing of materials to be used for the construction of cocoa
industry, the choice of the materiais for such Work Woula be «based on good
standard r’e"Eiuirements and efficiency:

There are various factors that affect the methods of construction for a

particular structure example of such factors include.

1. Soil type
2. Locality
Cost of materials to be utilised

4. Sérvices required
5. Project standards to be achieved
1. MATERIALS

Factors that determine the choice of materials are cosﬁ, availability, all these
factors have been put into consideration in the utilisation of the possible
materials in the construction site.
2. METAL

Metal could be classified into ferrous and nonferrous metal ferrous include
steel which is heavy or light, used as a structure framing as well as a wide range
of building products. such as windows, doors hardware and fastening. Non-

ferrous metals include aluminium, copper, and lead to mention but a few.
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The are relatively soft yet strong, lightweight workable also used as
extruded forms as i aluminum windows doors, roofs, hardware, copper which
is also metal, can be used as electrical and flashing as sheet. While lead is used
as a plumbing materials.

3. CONCRETE

This 1s utilized in the construction industry for foundations, floors, as
slabs and roofs. Its utilization for any of.the areas mentioned above depends on
the specification standard for that particular project. Its plasticity and
workability permits its use for almost any form of structure whether they are
circular, square rectangular or free flowing curves.

It comes in varying types it could be pre-cast, cast in- site and reinforced.
It is made from mixture of cement, fine aggregate, course aggregate and water
which sets to form a hand store hke materials, while set it is weak in
compression but strong in tension.

4. GLASS

This is an amorphous material which is characterized by its transparency,

brittleness hardness, and chemical composition and they come mn different

forms, sheet block, facing glass its utilization is dependent on its purpose of
use. It will be used for doors windows, showcases, walls, floors and roof as roof

light.
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5. WALILS
Walls are vertical element acting as barrier to the element. They could be

load bearing or no-load bearing. For the industry I'll be using a non load bearing

cement sandecrete walls which will be bounded into flanges of I section
staim’kiﬁm Steel columns with wind bracing at strategic intervals. The stanchion
cglumﬁs are also used to support the roof stricture.

6. ROOFS

Steel stresses will be assembled formmg simple gable falling freely to the

ground and draining into subsoil catchment area. Skeletal framework on roof is

mdustrial long span roofing sheet in its natural aluminum anodized

7. FLOORING MATERIALS

In-situ mass concrete floor finished with granolithic parviour will be used
on the factory floors while terrazzo floors will be used in other areas provided
within the site.
The factors that determine allocation of spaces are:-
{1y The nature of activities to be carried out in the space.
(2y The equipment to be accommodated

(3) The established standard
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For effective space allocation and smooth flow within the industry, there
are established rules, standard or principle on which this cocoa processing

factory is judged and designed is traceable to the outlined performance

specifications and design notes are spelt below:

L. Requirements of the process, which is further melted into the following
outlines:
i, Adaptability
i.  Plan shape

#ii.  Physical environment

tv.  Structural dimensions

\' Provision of services

vi.  Movement of materials and equipment

vii.  Support for production loads, and
7.4.1 REQUIREMENT OF SPACES FOR PROCESSES
i.  ADAPTABILITY

Factory building is to be designed for a general-purpose use and this
characteristic maintained wherever possible, e.g. i stores, production
warchousing and in production space itself. Locating of building on site is to
give room for future expansion preferably on two directions. Single storey

factory to be designed as a large open space.
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Standardized, mainly dry construction, which can be easily extended or
modified, is use. Framework should be able to carry a variety of alternative
roof, wall eladdings, services and handling equipments.

External walls not on or near site boundaries to be designed for easy
demolition.

ii. =~ PLAN SHAPE

Not critical except where linear flow-processes is employed but
rectangular form maximized usable area and facilitates extension. Squared plans
reduce internal travel distances where no particular traffic routes are dictated by
process. If rectangular shape is considered ratio 3:2 of the sides is used but an
average is ration 2:1.

iii. =~PHYSICAL ENVIRONMENT
Workplace environment and energy efficiency is very important and

process requirements are not usually critical here. In general the production

process will not require special dust-free conditions, nor will it ereate a dusty or
dirty atmosphere but toxic or corrosive hazards exists within the general

production space, if should be isolated by local compartmentation and extraction

equipment. High standard of hygiene or cleanliness is expected in some high
technology factories.
iv. STRUCTURAL DIMENSIONS

Aim is to optimize convenience of production layouts provided by open

space spans and bay spacing can be 18mxI2m or 18m x 18m internal clear
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height minimum is 6m. Main entrance doors (ground level loading) are 5m.
Clear height can be and eritical, for once built can only be modified with
difficulty. Height is needed for high stacking, overhead conveyors etc.

Space for services needed is accommodated above clear beight level
v. PROVISION FOR SERVICES

Facility to take any productions service such as stockpiles, conveyor
pylon lines, cooling towards, boilers to any poeint within production area should

be without minimum rbance to building, and therefore preduction.

Production and building services to be carried out in roof space above clear
height with vertical droppers as required to machine position.

Drainage locked up below the floor, although alternative means can be
considered. A permanent grid runs beneath the floor (a minimum of say, one run
in the middle of each 18m span will minimize disturbance.

vi. PROVISION FOR MOVEMENT OF MATERIALS AND

The use of forklift trucks or similar wheeled materials-handing equipment
will be general, overhead conveyors may be used. Cranes more usual in

engineering than other industries. Heaviest floor loading likely to result from

use of fork lifts trucks (36KN) and point loads from stacked storage cages and

pallet racking.
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Separate foundations will be provided for any special heavy equipment,
especially the vibrating type. Wherever possible upper surface of such
foundation will be at or below finished floor level. Reinforced concrete with

<3  integral granolithic finish will be-used.

Although deterioration of the floor finishers is a common phenomenon is
industnal buildings. Durable floors can be obtained but required suitable base,
geod workmanshlp and close supervision. Finishes that resist chemical attacks

[

or oils used in certain processes.

128




CONCLUSION

In conclusion, the Cocoa process'ing industry Idanre, Nigeria, will
bring about an industry that will be built at providing an enviable and
conducive working ehvironment that will attract both insider and
outsiders to the state.

It will also make Idanre one of the economic fronts line town in
Ondo state and Nigeria, while making efficient use of the Cocoa

plantation within the state and Idanre.

129




{
{
/
{
t

21 S iy

§aE

REFERENCES

ALLISON, H.W.S. (1964).A new approach to the fermentation of West African
Amelonado Cocoa, tropical agriculture, Oxford University press vol.3, pp
(279-88)

IRVINE, F.R. (1974). West African crops, Oxford University press, vol. 2, pp -
(120-26).

' KENTEN,R.H.AND POWELL D.B.(1960).Production of heat during

Jfermentation of cocoa beans, journal of science Food Agriculture, Oxford

University press, vol.3,2nd Ed, pp(60-71)

OWUSU-DOMFEH, K (1972). The future of cocoa and its by-products in the
Jeeding of live stocks, Longman educational publishers, Ibadan, 1975, 3rd Ed,

pp.101-107.

- OPEKE, L.K. (1982), Tropical tree crops, John Wiley and sons L.T.D., vol. 2,

2nd Ed, pp.108-119.

POWELL, B.D. (1959).Cocoa Fermentation: a note of the anaerobic and
aerobic phases, Oxford University press, pp1-2.

ROHAN, T.A. (1958). Observation on the fermentation of West African

Amelonada cocoa, Oxford University press, London pp203-7.

130




