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INTRODUCT ION

In accordance with the Contrast (UNIDO Contract No.79/82)
between THE UNITED NATICNS INDUSTRIAL DEVELOPMENT ORGie
NIZATION (the UNIDO) and THE CHINA NiTIONAL COMPLETE PLANT
EXPORT CORPORATION (the CNCPEC) for the provision of services
relating to Conducting a Feasibility Study on the Establish-
ment of a Small-scale Brick Making Plant (Phase I) in The
Gambia, signed on July 19, 1979 in Vienna, Austria, the
CNCFEC Clay Brick Making Feasitility Study Team made their
on-the~spot investigations successfully in The Gambia on

19 clay deposits distributed in 15 localities from July 26
to December 1, 1979 during which repregentative clay samples
were collected with special attention and their physical
properties were tested hy simple means. After a careful com-
parison, the BUSUMBLL clay denosit was eventually sclected
for detailed prospecting while primary prospecting was carried
out only on the MANDINARY clay deposit. Representative clay
samples were taken from beth deposits for burnability test
that was conducted with hand moulding green bricks made of

each one of the single, as well as mixed clays cof the two.

Apart from the above-mentioned activities, nccessity of and
conditions for establishing suct o brick na.ing plant, such
as water, power and fuel suprly, co~~un’:.._on and transpor-
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tation, marketing and econcil: ¢ ‘ecls ¢z, were investiga-
ted and studied. What is mors, . ¢ Tesw 2130 raid a visit

to each one of the three existirg munual “rick making units,

The Chinese Team owes hearty thanks to the UNLP kesident
Representative Office in the Cambisa, liinistry of Economic
Planninz and ‘ndustris’ Development of the uambian Govern-
ment, The Gambisn otate Lands Office and its lsboratery and
many other dersrtments invelved in this project for their
great assistance to and unique cooperation with the Tean

throughout the feasibility study.
I. GENERAL INFORMATICN

The Republic of The Gambia is situated in the western part
of Africa and is bordered on the Atlantic to its west. It
has an area of 10,000 km< out of which 3,000 kme is covered
with woods. The 430 km long River Gambia flows right thrcugh
the plain-natured country from east to west. The climate of
the country is tropical with a distinct dry season from
November to May, and a rain& season from June to QOctober.
The Gembia has a population of 500,000 and the port capitsal

BAYJUL has a population of 50,000.

No eoal is produced in the country at the moment and fuel
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0il depends on impori. “he Gambia’s nabional sccnomy ls Lased
on agricultura with grourdnuts as the primary cash crop and

main export item.

The urban construction nowadays is mostly of R.C. beams and
cclumns with hollow cement--sand blocks as walling and G.1.
sheets or asbestos-cement sheets as roofing whereas the over-
whelming majority of houses in the vast rural area are

built out of sun-dried clay block walls and thaten roofs.

At present, The Gambia's building material industry is still
at an early stage of developing and can hardly stend on

its foot. The.efore, most of the essential building materials
are relied on import at a considerable sum of foreign exchanges.
Consequently, the construction of the country is affected to
a certain extent, Under the supervision of British experts,
a small brick making unit has been established in BRIKAMA,
“ESI WA and MAUSA KONKG respectively. Samples of products
thereof have been tested by the laboratory of the IBSTCCK
CVERSEAS LTD. of England and the results of compressive
strength turn out to be 7 = 10 kg/cm? ( 105-151 psi )

which cannot serve as load bearing building units for civil

engineering purpose.




II. NECESSITY CF THE EST/BLISHMENT OF 4 SMALL-SSALLE 003K

MAKING PL.NT O THE KOMBO PENINSULA

The population of the KQMBO PENINSULA (BaNJUL is inclusive)
is accounted to 110,000 which occu»ies cne fifth of that

of the entire country. The housing delicit in the urban

area menifests itself in overcrciyd:inz whilst in the ru-

ral ares, houses are simple and cruu:. “hs people, both
urban and rural, are longing for an urgent inprovement. Due
to the absence of brick and other building naterials produc-
tion, houss constraction is handicavped considerably. Along
with the development of industry, agriculture, culture snd

education, the improvement of housing conditions has be-

come a crying need.

The Gambian Government has kept on trying hard fer Years

to find 2 way out in developing building meterial industries
with the strategy of making full uce of the local resources
and bringing down expenditures of foreign exchanges to
achieve the goal of raising the pecy.e's living standards.
To this end, expert of the UK, Czechoslovakia and Indis
have been invited to the country to carry out feasibility
study. and so has teen the Chinese Feasibility Study Team

of a Clay Brick Ma .i.g Plant, After their visits to many

parts o1 the countr, and studies, the Team holds that it
0‘0




would be advisatle to build a small-scale brick making plant

on the KOMBO PENINSULA first, as this area is densely po-
pulated, raw materials, fuel, water and power supply, com-
municati;n and transportation etc. are all within easy reach.
such a plant will play an important role n promoting deve-
lopment of the area, improving housing conditions, and pro-
viding more job opportunities, In the meantime, it may accu.-
mulate experience for and give demonstrstion to establish.-

ing and developing building material industrics of the country.
Hence, to have a .uall-scale brick making vlant put up here
would be a necessity.

III. FELSIBILITY OF ESTABLISHMENT OF A SMALL=SCALE BRICK

MAKING PLALNT ON THE KGMEO PENINSULA

1. Raw Materials

Upon arrival to The Gambia, the Team began their actirities
with field work of clay reuources investigation. Inspecting
and primary prospcceting were conducted on all the 19 clay
deposits distributed in 15 localities as recormenced by

the Gambian Government. Clay samples were collected with
special attention and their physical vroperites were analysed
by simple means, Based on the ccmparison of the test results,
BUSUMBALA clay deposit appeared to be the top choice for
detailed prospecting, so it wac Zonz. 4s Lor the MANDINAKY

e 5
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clay deposit which was a water lodging swamp then it made

the detailed prospecting impossible, for this reason, only
primary prosvecting was undertaken. Then, semi-industrial
experiment was corducted with representative clay samplcs
taken from both of the deposits, green bricks were hand
meulded with either single clay as well as mixed clays.
Rsults from ihree firings approved thai bricks made of mixed
clays produced ohviously better appeasrance, sin and strength
taan that made cf either single clay. The mininum ccmpres-
sive strength wzs 69.6 kg/ep?, the maximum  .ached 84.7 kg/cm?.
and the average was 75.8 kg/cm?. These tests promised that
load bearing clay bricks fer engineering pmrpose could be
turned out with mixed clays of a propcrtion cf about 65% of

BUSIMPALAclay and 35% of MANDINARY clay.

The surveyed ares of the BUSIMBALA clay deposit was some
34,000 m? and the clay layer varies between 0.30 - 2.00 m
with the average thickness of 0.84 m, thus the reserve
was estimated at 28,000 m’. This would be sufficient for
20 years' consumption of a plant with an annual capacity
of 500,000 bricks. An overburden of 0,2-O.4 m has %o be

stripped off during mining.

The MANDINARY clay deposit is about 20,000 m? with an average
e 60




1 ‘Jknecs of 0,70 m clay layer. The reserve was estimated at 14,000 L E

Results of Physical and Chemical inalysls are shown as follows:

PHYSICLL PROPERTIES

{Clay Plasticity % Particle Analysis ¢ Factor of Linear
Liquid Plastic Flasticity | ® 0.02 | 0.02-0.002 | <0.002 Drying Shrinkege of
Sample Limit Limit [Index mm mm mm Sensitivity] Drying %
1BUSWIMBALA} 30 17 17 76 6 18 0.78 4,62
MANDINARY} 53 31 22 43 15 42 - -
CHEMIGCAL &NiLYSIS %
!
Clay Sample] L.c.i. Si.O2 F0203 61,504 Ca0 Mg0 SO3 K20 Na50
BUSUMBALA 515 80,40 1.21 9.90 0.40 {0.16| 0.43 {0.12 | R.,16
MANDINARY 8.11 57.93] 10.52| 16.20 0.68 | 0,96 1,41 10,881 2,82
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Zaving had inspection survey over t-. ¢ .. cl-v Acposits

in the KOVRO area, a2 general impres=icn orisins? s thst

the plain clay is rather too sandy an? lers ploscic thus
causes it Aifficult in vitrificsticn. Un the contrary, clay
of swamp along the River Gsmbia is slipery, belcngs te a sa-
tegory of hish plastic pelinite. Neither is suitable for
brick making independently. However, qualified load bear--
ing bricks can be producsd when the two kinds of clays are

mixed together in a ressonable vroportion.

2. Fuel

There is no coal produced inm the country, fuel oil depends

on import and the limited forest resources is under sirict
orotection by the Covernment policy. Fortunatsly, The

Gambiz produces a large quantity of groundnuts. Whilst a

part of the groundnut shells are being used for energy ge-
neraving, the rest are simply burnt ¢s waste that can serve

as good fuel, free of charge, for clay brick firing as it has
been well aporoved by the successfu’. experiment by the Chiness

Teem, Of ccurze, the rlant has to bear the freight.

3, Labourer

There is a numbcr of urban people remaining jobless and in the
rural arer, a well half of the year is off season of agricul.
tural antivities. The proposed brick making plsnt can adopt

t8.




producticn sysien by emploving senscnal -abourers.

& 3€3sona

In the rainy season, the wcrkers are laid off from the plant
to work in their fields and production resumes in the dry

season. Therefore, abundent lzbourer resources sre available.

With the above evidence in mind, it is feasible tc establish

& small-scale brick making plant orn the RCYBC TENINSUL..

I, RECOMMEND.TICNS 07 ZSTABLISIMINT C* 3.MLI-SCALE BRICK

MAKING PLLNT OM THR KOMBO PENINSULA &ND ITS CONOMIC \N.ALYSIS

1, Proposed Plant Site

To select an ideal plant site, the Tesn cciducted on-the-spot
inspections to KAiNIFING wheve was recommended by tne Gambian
Government, Taking the future physical planning of the govern.-
ment and comprehensive factors inte consideraticn, to locats
the plant behind the Pclice Barracks, just opposit the HPS
plant is more ddvantcgecus.

i) . KANIFING is a growing industrial estate which is 10 km
away from BANJUL, 3-5 km from SURRTIUMDA and BAaKiU, In

recent memory, the pace of urbzn development has been speeded
up. So KANIFING will be & main brick consuming merket.

ii). Both water ard power are supplied to the estate and it
is connesticd with the prineipal towns hereabouts by city

» 9 o




rc-1s Shat make it easy for raw material, fuel and products

transpoertstion,

i1i). KANIFING is 14 km apart from either BUSU:BaLA or

MaNDIN:RY clay deposit and is near to the groundnut shells

supplying locslities, about 300 m from the HPS Plant and 5 km

from DANTCN BRIDGE.

2. Working Days, Output and Verieties of Products of the Plant

Considering the local climate, seasonal producticn system

(close down in rainy season) is recommended. Excavation and

transportation of clay, moulding and drying shall be one

shift per day and 170 working days per annum while firing

shall be three shifts per day and 210 working days per
annum. The anrsl output of common solid clay bricks

(240 x 115 x 53 mwm) will be 500,000,

3, Personnel Organization
Seasonal workers (by contract) approximate
Permanent worker "

Administistive and technical supervisor "

Total

L. Composition and irea of the Flant

25

The envisaged brick making plant will consist of s moulding

workshop, an air drying yard, a green brick stcrag:, an

¢ffice, a storehouse and a gate house.




The rlant will ccecupy an zree ¢f about £,000 w2 -nd the

floor ares will be about 200 m,

5. Production Technnlogy

Bearing in mind the local conditions and properties of the

clays, extruding moulding process is recommended as follows:
Menual Excavating and Loading

Ddiger

Wheel Barrow t3¢4he Moulding Shop

M;¥2r

Extruder
Roller Stand

W/
Cutting Table

wheel Barrow to the Drying Yard

Wheel Barrow to the Dome Kiln
i
i
[}

Wheel Barrow to the Iroducts Storage Yard




6, Quantity of Main Equipment and Moterials Prcvii.” ty China

Mixer 1 seb
Extruder 1 n
Roller Stand 1l "
Cutting Table 1 n
Wheel Barrow 30 pes
Pallet 100 "
Iron element for the Kiln 5C0 kg
P.V.C. Water Hose 100 m
Tools and Apparatus 10 set
Wooden Plstform 2 pes

7. 4nnual Consumption of Materials by the Plant

Clay approximate 1,100 m3
Fuel (groundnut shells) " 300 T
Water " 500 T
Electricity " 18,800 kwh
Petrol n 7 T

8, Estimation of Total Investment cf the Pleat
i)es The UNIDC inputs:
Equipment and materials supplied from China epprox. HMB100,000
Lxpert exrenses " RMBRO5, 000
Us$39,000
o 12 &




{ 5 experts, 6 months service each, monthly sailnry at RMB6,000

plus round about air tickets FMB5,000 ind daily allowance
of USEL4)
ii). The Government inputs (Dalasis):

Ground lcvelling, boundary walls and roads approx. D7,500

Civil construction " D40,000
Water n  D3,500
Electricity " D6,000
Kiln construction " D25,000
Machine installation n D3,000
Tools and apparatus and furniture " D5,000
One dumper truck " 030,000
Total "  D120,000
Plus working capital for 6 months D20,000
9. Total Production Cost (Dalasis)
i). Salary and wages D21,000
ii) . Groundnut shells D5,000
1ii), Petrol (about 7 tons) D5,950
iv) . Water D300
v). Eilectricity Do, 000
vi). Maintenance and management D2,500
vii). Depreciation of fixed assets at 5% D12, 500

( including the UNIDO inputs D125,000 and the Government

e 13 .




inputs D120,000. “otal D245,000).

viii). Insurance of fixed assehs ab 1% D2,450

Total D55,980
Potal production cost of 500,000 bricks per annum will be
estimated at D55,980, therefore, production cost per brick
will be at DO,112, Assuming the sale price per brick to be
fixed at D0.13, then the total income of sales will be
D65,000, the annual profits will thus be {D65,000-D55,980)

m,ozo.

10. Price Comparison between Clay Bricks and Cement-sand Blocks
Sale price of a double core cement-sand block produced local-
1y is D1.25. One such block equivalent to 7.6 bricks in

volure, convert this amount into brick price, i.e. per

pilece will be at D1.25+%7.6=D0.164, So it is more expen—

sive than that of the actuzl clay brick.

V. PROPOSAL OF WORK DIVISION IN EXECUTION CF THE PROJECT

The UNIDO shall be responsible fors:
1. providing technological equipment snd materials (the
dumper is exclusive).
2. dispatching experts to render technical supersision in
construction of the plant, on-the-spot firing of bricks

o 14 o




for the kiln constructicn, machine instullo®ion, cou-

misioning and technical training to the WOT'KET S

The Govermment shall be resvonsible for:

1. providing a dumper truck for raw materials transportation.
2. providing the lands for the plant area and raw material
mining,

3. construction of the plant, roads of both inside and out-
side of the plant, materials for water and power supply and
their execution.

L. clearing and deliverying the goods from the port to the
plant si‘e and storing them mroperly.

5. providing the experts with necessary official transportae~

tion, suitable office, essential furniture and office equipment,

VI. POSTSCRIFT

As the clay brick industry develops, the problem of brick lay-
ing technique in civil engineering projects will crop up

therefrom. In order to popularize the proper usage of clay
bricks in the country, brick laying technique training for
the Gambian people seems to be quite necessary. Therefore,
a reasonable number of UNIDO fimanced experts of this kind
are recomrended to offer technical training in this field

after the nl-ut is formally put into operation,

CEOCCE
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