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H11'RODUCTION 

In accordance with the Contract (UNIDO Contract No.79/82) 

between THE UNITED NATIONS INDUSTRIAL DEVELOFMENT ORGA• 

NIZ!lTION (the UNIDO) and THE CHINA NATIONAL CCMPLETE PLAID' 

E.U'Ofil' CORPORATION (the CNCPEC) for the provision of services 

relating to Conducting a Feasibility Study en the Establish

ment of a Small-scale Brick Making Plant (Phase I) in The 

Gambia, signed on July 19, 1979 in Vienna, Austria, the 

CNCPEC Clay Brick Making ?easibility Study Team made their 

on-the-spc,t investigations succassfully in The Gambia on 

19 clay deposits distributed in 15 localities fran July 26 

to December 1, 1979 during which representative clay sar~les 

w~re collected ~th special attention and their physic~l 

propertie~ were tested by simple means. After a careful corn-

parison, the BUSU.IB/,L clay deposit was evt>fltua.lly selected 

for detailed prospecting while primary pro0pecting w~s carried 

out only on the MANDINARY clay deposit. Representative cb.y 

samples were taken from both depo3its for burnability test 

that was conducted with hand moulding green bricks made of 

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

Apart from the above-mentioned activities, necessity of and 

conditions for establish:.ng such a brick ma:;ing pJ-8r.+., such 

as water, J)0\.le1· and fuel :;upply, communicat:.0~1 ~nd ~r..,r....;)cr-

., 
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tation, marketing and economic e::: c· ~ts et~. \-:ere investiga-

ted and studied, 'WBat is more, the Teom also paid a visit 
• 

to eac~ one of thlt three existing manual brick making units. 

The Chinese Team owes hearty thanks to the UNDP Resident 

Representative Office in the Gambia, Ministt"Y of Economic 

Planning Jnd Industrial DeveloJlllent of the Gambian Goverr>-

ment, The Gambian Sta+,e Lands Office and its laboratory and 

many other departments involved in this project for their 

great assistance to and unique cooperation vi.th the Team 

throughout the feasibility study. 

I. GENERAL INFORMATION 

The Republic of The Gambia is situated in the western part 

et Africa and is bordered on the Atlantic to its west. It 

has an area of 10,000 1an2 out of which J,000 l~ is covered 

vith woods. The 480 Ian long River Gambia flowf'. right through 

the plain-natured country from east to west. The climate of 

the country is tropical with a distinct dry season fran 

Novanber to May, and a rainy season fran June to October. 

The Gambia has a population of 500,000 and the port capital 

BANJUL has a population or ,.,,,000. 

No coel is produced in the country at the moment and fuel 
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oil depends on import. The Gambia's national eccnomy is bnsed 

on agriculture with groundnuts as the primary cash crop and 

main export ~tem. 

The urban construction nowadays is mostly of R.C. beams and 

columns with hollow cement-sand blocks as walling and G.I. 

sheets or asbestos-cement sheets as roofing whereas the over

whelming majority of houses in the vast rural area are 

built out or sun-dried clay block walls and thatch roofs. 

At present, The Gambia's building material industry is still 

at an early stag.a of developing and can hardly stand on 

its foot. Therefore, most of the essential building materials 

are relied on import at a considerable s'..lln of foreign exchanges. 

Consequently, the construction of the country is affected to 

a certai.n extent. Under the supervision of British experts, 

a small brick making unit has been established in BRIKAMA, 

KERENWAN and MANSA KONKO respectively. 3amples of products 

thereof have been tested by the laboratory of the IBSTOCK 

OVERSEAS LTD. of England and the results of compressive 

strength turn out to be 7 - 10 kg/cm2 ( 105-151 psi ) 

which cannot ser1e as load bearing r~ilding units for civil 

engineering purpose. 

0 3 • 



II. NECF.sSITY GF THE EST/J3LISHMENT CF A ~·1ALL-SCtJ.:: 31\IC~: 

MAKING PLt.NI' o:; THE. KCNBO PENINSUL!1 

The population of the KOHBG PF.NINSULi1. (BANJUL is inclusive) 

is accounted to 110,000 which occupj_es one fifth of that 

of the entire country. The housinr, deficit in the urban 

a!'ea menifests itself i"!1 overcrci-:d i!"!s whilst in the ru-

ral area, houses are simple and crude. '.:'ho people, both 

urban and rural, are longing for an urgent improvement. Due 

to the absence of brick •1nd other building c,aterials prcxluc

tion, house ccnstruction is handicapped considerably. Along 

with the development of industry, agriculture, culture and 

education, the improvement of housing conditions has be

come a crying need. 

The Gambian Government has kept un trying hRrd for years 

to find o way out in developing b11ilding material industries 

with the strqtegy of makinG full use of the local resources 

and bringjng down expenditures of foreign exchanges to 

a~hieve tht<J goal of raising the peoi;ile' s living standards. 

To this end, expert of the UK, Czechoslovakia end India 

have been invited to the countr-/ to carry out feasibility 

study. 1nd so has been the Chinese Feasibility Study Team 

of a Clay Brick Making Plant. After their visits to many 

parts of the country end studies, the Teom holds that it 
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woulrl be advisable to build a small-scale brick making plant 

on the KOMBO PENINSULh first, as this area is densely po

~'.llated, raw materials, fuel, water and power supply, com

munication and transportation etc. are all within easy reach. 

Such a plant will play an important role in promoting deve-

lopnent of the area, improving housing conditions, and pro

viding more job opportunities. In th& meantim0 , it may accu .. 

mulate experience for and give demonstration to establish·· 

ing and developing building material indust~l8s of the country. 

Hence, to have a small-scale brick making p'~nt put up herA 

would be a necessity. 

III. FE/.SJBILFY OF ESI',;BLISHMENT OF A SM:.LL-SCALE BRICK 

MAKING PLh:IT ON THE KC'MBO PENINSULA 

1. Raw Materinls 

Upon arrival to The Gambia, the Team began their uctivities 

with field work of clay resources investigation. Inspecting 

and primary prosp(cting were conducted on all the 19 clay 

deposit.s distributed in 15 localities as recommended by 

the Gambian Government, Clay s~imples were collected with 

special attention and their ph?sical proper:l.tes wore analysed 

by simple means. Based on the comparison of the test results, 

BUSUMBALA clay deposit appeared to be the top choice for 

detailed prospecting, so it w.:3 done. i'o.r the MANDINARY 
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clay deposit which was a water :10 L:i~g s·,rJ:r1p then it made 

the detailed prospecting impossib 1.c, .:or this reason, only 

primary prospecting was undertaken. T:1en, sel'!li-industrial 

experiment was conducted 'With representative clay samples 

tsken from both of the deposits, green bricks were hand 

moulded with either single clay as well as mixed clayso 

Results from three fir-i:-igs appr.ovcd that bricks made of mixed 

clays prc<luced o1niously better appearance, ring end strength 

than that made of either single clay. The minimum compres-

sive strengtt was f::R.6 kg/cm2, the maximum roached 84.7 kg/cm2. 

and the average was 75.8 kg/cm2. These tests pranieed that 

load bearing cl.Dy bricks for engineering pnrpose could be 

turned out with mixed clays of a proportion of about 65% of 

BUSUMBAL\.clay and 35% of MANDINARY clay. 

The surveyed area of the BUSUHBALA ela.y deposit was some 

34,000 m2 and the clay layer varies bet.ween 0.30 - 2.00 m 

with the avera.ge thickness of 0.84 m, thus the reserve 

was estimated at 28,000 m3. This would be suff~cient for 

20 years' conswr:ption or a plant 'With an annual capacity 

of 500,000 bricks. An overburden of 0.2-0.4 rn has to be 

stripped off during mining. 

The MANDINARY clay deposit is about 20,000 m2 with an average 
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--~-~~~----.--:------------------------------------------------------------

thickness of 0.70 m clay layer. The reserve was e~timated at 141 000 m1. 

~.c311lts or Physical and Chemical i.lll!lysis are shown as follows: 

PHYSICAL PROPEK.I'IF.S 

--! 

1 Clay .r lasticitv ~ Particle Analvsis ~ Factor of Linear 
Liquid Plastic flasticity >0.02 0.02-0.002 <.0.002 Drying Shrinkage of 

Sample Limit i,irnit ~ndex mm mm mm Sensitivity Drying % 
-

Bt;Sl}IBALA 30 17 J.7 76 6 18 0.78 4.62 

MANDI NARY 53 31 ?.2 43 15 42 - -
--

CH»iICAL l~N/;LYSIS % 

Clay Sample L.o.i. Si0
2 

Fe2o3 Al203 Cao MgO S03 K20 Na20 

BUSUMBALA 5.15 80.40 1.21 9.90 0.40 0.16 0.43 0.12 ~.16 

fMANDIN!.!IY: 8.11 57.93 10.52 ] i) .20 o.68 0.96 1.41 0.88 ~.82 

- _____ , 
--··-----
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Having 'had inspection survey over ten other clay deposits 

in the ~OMBO area, n general impression obtained ~s tho~ 

the plain cL~y is r~ther too s~ndy an~ less plastic thus 

causes it difficult in vitrification. On the contrary, clay 

of swamp slong the River Gambia is slipery, belcngs to a ca

tegory cf high pL1stic pelinite. :-reithe:r is suitable for 

brick makir.g independently. Howev1..r, qualified load bear

ing bricks cnn be produced when the t~:o :cind s of cl3ys are 

mixed togethr:r in a reasonable prcpo:rt:l on., 

2. Fuel 

There is no coal produced in th~ country, fuel oil depends 

on import and the limited forest resolirces is under strict 

protection by the Government policy. Fortunately, The 

Gambia produces a lArge quantity of groundnuts. Whilst a 

part of the groundnut shells ar~ being used for energy ge

nerating, the rest are simply burr:t ·:is waste that can serve 

as good fuel, free of charge, for cloy brick firing as it has 

been well approved by the succE:ssful experir.ient by the Chinese 

Tevrn. Of cour::ie, the plant hu::: to b·-~:'iI" the freight. 

3o Labourer 

There is a numbsr flf urban pt.:ople remaining jobless and 1n the 

rural areA, a well half of the ye1r is off season of agricuL.. 

tural ::ictivi ties. Tht:: proposed brick IM king plant can t1dopt 
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a seasonal production systera by employi:ig s6:.1sonal labourers. 

In the rainy se~son, the workers are laid off frcm the p~nt 

to wo .. k in their f~.elds and production resumes in the dry 

S8ason. Therefore, ab~mdent labourer resource:J are available. 

With the above evidence in mind, it .ts feasible to e~:t0blish 

a small-scale brL::k making plant or. the Ku!·~~O ?ENI~St.:L: .• 

IV. RECOMViE~IDt.Tl:ONS OF EST ABLISEMENT OF SAMLL-SCALE BRICK 

MAKING :.:-u.rf1' m1 '~H!'~ KOl·ffiO ?ENINSULA AND ITS ECONOMIC ANALYSIS 

1. Proposed Pla~t Site 

To select an ideal plant site, the Team conducted on-the-spct 

inspections to Kii.NIFING where was recommended by tile Gambian 

Government. Taking t~e future physical planning of the govern

ment and comprehensive factors into consideration, to locata 

the plant behind the Pollet Barracks, just opposjt the RPS 

plant is more advantageous. 

i). KANIFING is a gro\ling industrial estate ·which is 10 lon 

sway fran BANJUL, 3-5 1an fro:n SURREKUNDA and BAKAU. In 

recent memory, the pace of urban develoµnent hes been s~eeded 

up. So KANIFING will be a mein brick consuming market. 

ii). Both water and power are suri!'lied to the estate and it 

is connected with the principal towns hereabouts by city 
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roads that make it ea3y for raw material, fuel and pr'." ·cts 

transportation. 

iii). KANIFINrr is 14 km apart ft'om either BUStr.·iB!1Li. or 

MANDINhRY clay deposit and is near to the groundnut shells 

supplying localities, about 300 m from the HPS Plant and 5 lon 

from DANTON BRIDGE. 

2. Working Dqs, Output and Varietles of Froducts of the Punt 

Considering the local climat1~, seasonal production system 

(close down in rainy season) is reco~mend~. Excavation and 

transportation of clay, ~oulding 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 

anmllll. The annual output of common solid .clay bricks 

(240 x 115 x 53 mm) will be 500,000. 

J. Personnel Organization 

Seasonal workers (by contract) 

P€rmanent worker 

Administrative and technical supervi~or 

4. Composition and Area of the Plant 

approximate 22 

II 

" 

Total 

l 

2 

25 

The envisaged brick making plant will consist of 8 mou1ding 

workshop, an air 1rying y41"d, a green brick storage, an 

office, a storehouse and a gatu house. 

• 10 " 
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The plant will occupy an area of about 6,ooo m2 and the 

floor area will be about 200 m2. 

5. Production Technology 

Bearing in mind the local conditions and properties of the 

clays, extruding moulding process is recommended as follows: 

Manual Excavating and Loading 

! 
Dumper 

! 
Wheel Barrow to the Moulding Shop 

l 
Mixer 

1 
Extruder 

Rolleri Stand 

l 
Cutting Table 

I 
w 

Wheel Barrow to the Drying Yard 

Wheel Barrow t~the Dome Kiln 

1 
Wheel Barrow to the Products Storage Yard 

• 11 0 



r 

6, Quantity of Main Equi;i:~'-::;:. U11i Y:.:. ~c=-ials Provided by China 

Mixer l 

Extruder l 

Roller St.and 1 

Cutting Table l 

Wheel Barrow 30 

Pallet 100 

Iron elEll'le.1:. for the Kiln 500 

P.V.C. Water Hose 100 

Tools and Apparatus 10 

Wooden Platf onn 2 

7. Annual Consumption of Materials by. the Plant 

Clay approximate 1.100 

Fuel (groundnut shells) " 300 

Water n 500 

Electricity II 18,800 

Petrol " 7 

8. Estimat~_on of Total Investment of the PJ.J';.,y~. 

i) • The UNilJO inputsa 

set 

" 
" 
" 

pcs 

" 
kg 

m 

set 

pcs 

m3 

T 

T 

kwh 

T 

Equipment and materials supplied from Chill8. approx,. FMRl00,000 

Expert expenses " 

~ 12 (> 

RMB205&000 

U~39,000 



( 5 experts, 6 months service each, monthly snlary at RMB6,000 

plus round about air tickets RMB5,000 and daily ellowance 

of US$44) 

ii). The Government inputs (Dalasis) ~ 

Ground li:Nolling, boundary walls and roads approx. D?, 500 

Civil construction 

Water 

Electricity 

Kiln construction 

Machine installation 

Tools and apparatus and furniture 

One d1.:mper truck 

Plus w~rking capital fer 6 months 

9. Total Production Cost (Dal.a sis) 

i). Salary and wage3 

ii). Groundnut shells 

iii). Petrol (about 7 tons) 

iv). Water 

v). Electricity 

vi). Maintenance and management 

Total 

vii). Depreciation of fixed assets at 5% 

!t 

ti 

II 

" 
n 

11 

11 

II 

Dl+O~OOO 

DJ,500 

D6,000 

D25,000 

DJ,000 

D5,000 

DJ0,000 

Dl20,000 

020,000 

021,000 

05,000 

D5,950 

DJOO 

D6,000 

D2,500 

Dl2, 500 

( including the UNIDO inputs ::r.25,000 and the Government 
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i:i?-Its Dl20,000. 'fot.al D245,000). 

viii) • Insurance of fixed assets at ]$ 

Total 

D2,450 

D55,980 

Total production cost of 5001000 bricks per annum will be 

estimated at D55,980, therefcre, production cost per brick 

'Jill be at DO.ll2. Assuming the sale price pt3r brick to t:e 

fixed at D0.13, then the total income of sales will be 

D65,000, the annual profits will thus be (D65,000-D55,980) 

D9,020. 

'. 

10. Price Cwnpsriaon between Clay Bricks and Cement-sand Blocks 

Sale price of a double core cement-sand block produced lccal

ly is Dl.25. One such block equivalent to 7.6 bricks in 

~olume, convert this ameunt into brick price, i.e. per 

piece will be at n1.25.;?.6=DO.l6t.. So it ia mere expen--

a1ve than that of the actwrl clay brick. 

V. PROPOSAL 011 WORK DIVISION IN EXEGl!rION OF THE PROJECT 

The UNIDO shall be responsible fora 

1. providine technological equipnent and materials (the 

dtm1per is exclusive). 

2. dispatching experts to render technical superYision in 

construction of the plant, on-the-spot firing of bricks 

II l4.:, 



I. 

for the kiln constrt:ction, machine installation, commi

sioning a.nd technical training to the workers. 

The Government shall be responsible fors 

1. providing a dumper truck for raw materials transPortation. 

2. providing the lands for the plant area and raw material 

mining. 

J. construction of the nlant, roads of both inside and out

side of the plant, materials for water and power supply and 

thei~ execution. 

4o clearing and deliverying the goods from the port to the 

plant site and storing them prcperly. 

5o providing the experts with necessary offical transporta

tion, suitable office, essential furniture and office equip

ment. 

VI. ANALYSIS OF ECONOMIC EFFECTS 

The Gambian econany is mainly based on agriculture which 

is basically individual farming of manual operation while 

mechanized cultivation and field management is seldom seen. 

Though there are such industries around BANJliL area as soft 

drinks and groundnut rroces~d.ng etc., they after all belong 

to a category of single product economy of agricultureo 

• 15 • 
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At present, the principal building materials and industrial 

commodities depnd o~ import. Due To the li~itation of finan

ci~l resources, various develoµnents of the country are res

tricted to some extent. As how to improve the existing state 

of The Gambia's econo~y, the Team holds, based on its find

ings, that those medium and small sized industries applicable 

to the situaticn should be estabJ ished and devefot-ied. This 

shall be a significa~t measure to flourishing The Gambia's 

national economy. When industry is developed, developments 

of agriculture, culture and education, commerce and import 

and export etc., are boun1 to be proL.oted and consequently 

leading the country to prosperity step by step. 

One of the first considerations of development of indus

tries is the building materials industry as it is a basic 

one which will push forward the developnent of other in

dustries as a general rule. Even though the envisaged small

scale brick making plant will only play a minor role in the 

developnent of the national economy for its 0ffering only 

500,000 bricks a year that is just sufficient to build 

1250 m2 hous8s in floor space at an estimated consumption 

of 400 bricks/m2• Assuming that a mini.mum area of B m2 per 

capita and the mean household size taken as 6-7 people, that 

quantity of bricks can only house 156 people of 25 house

holds. This estimation show how little the plant can do, 
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but, however small the plant is, its significance in es

sence lies in that The Gambia beeins to establish building 

materials industry by canpletely utilizing the local natural 

resource3 and manpower of her own. This is also another fruit 

of cooperation betwe0n The Gambia and the UNIDO. 

In the initial period soon after the pl3nt established, most 

probably the people are not used to cfay bricks since very 

little being used i~ the country. lt may take some time for 

the people to u.~derstand the superior~ty of the products. 

Once people are convinced, and both of the Government and 

people are benefited from using it, a plant capable of pro

ducing two million bricks per year inclu_ding hollow bricks 

and lattice bricks may be brougi,t under consideration so as 

to satisfy tf.,.3 broadened market anrl to acc-,miulate capital 

for the country. This plan will suit the densely po~ulated urban 

areas but not the rural are~s. 

Concerning the develoµnent of building materials industri9s 

in the rural areas, various forms applicable to the countr1-

side different with those of urban areas should be employed 

according to the local characteristics and specific condi

tions. The normal size of a Gambian villa~e has a population 

of 300-500, some are bigr;er while c.ithers are smallero The 
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farr.i~rs are free durir~ the 3ry season that lasts 5-6 months. 

Thi~ would he the right tim.e for clay brick ma"'lufacture. The 

CoPllllunity Development Department may organize "' fev fami

lies with about 10 labourerss where conditions are favourable, 

into a labour intensiYe production unit on the cooperative 

basis for experiment. Adopt the process of manual digging, 

moulding and firing bricks with agricultural disposal in a 

dome kiln. The capacity can be set at 100,000 bricks per 

annum. To make such production unit go at the beginning, 

a sum of 5,000-10,cx:>O Dalasis financial assistance by the 

Government vould be necessary to purchase sane essential 

facilities. wten the experiment turns out to be successful, 

let it be popularized in the countryside throughout ~he 

country. In this way, quick results can be easily achieved 

vi th less investment. Such production unit will gi ·1e 

direct impacts to improving ~,e housing conditions in the 

rural areas, raising the living standards of the farmers, 

developing and enlivening the rural economy. The implanen

tation of this plan requires the necessary UNIDO expert 

services. 

Assuming the above-mentioned plan materialized, it will 

not only play an important role in improving people's 

housing conditions, but also in the develo:rxnent of The 

Gambia's culture, education, commerce, tourism and urban 
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and rural econo~y etc •• 

Apart from the cla::; br:: ck industry, other rispects of build-

ing materials also sh.·,11 Le worth ex:>Lring. Such as: 

1. Lime. Lirr:e i3 a >:idely :.:st:! ce:;;enting c;:aterial :;.ri ::iu:.ld-

ing ind;_:stry, particulq_rly in plastering i!l :rlace of ce:rient 

sit cf oyster shc1b out of w~1ich li::,e can !.e pro:hccd in 

The Gambia as var~ ons :::turl ies ::hew. 

2. Ceramsite: Pcbhles er ruhble:o .')rt.~ :1ot av~ibt:le in ':'he 

Gambia and the locall7 sonsuined '.1t;,.,.regates for concrete 

works hav1.· to be ir:iportei frcm abroad at the rate of over 

100 Da1-isis/m3 (over uS.:~60). Nowa·ia~/s, mar.y countries that 

are short of a;:~:;rerr-1tes '.1ave heeun to m.:lnufacture ce~ams i te 

out of clay which serves as ag•:reeates in substitution of 

rebhles or crushed stones. China hac; also ~u5H a number o~ 

such ceramsite plants supplying with gocxl quality of ar:grceates. 

Should the above sai·J products be developed, they would be 

very .sir;nifi c11nt to the Gambian cco'1o!'1y. Therefore, the Team 

shoulrl like to recomr:iend 1;h11t the; two items be r;lve;i a place 

in the development plan of the nation•il economy. At the fir::;t 

staGe, invite the :n;rnc ;,o provirk expert sorv.icec. to commence 

• J,9 • 



e. 

• 

' , 
• 

t 
I 

• 

the "e:i::;: b: lH:r s :,iyJy of the establish:n.e:1t o~ the lL'ne and 

':II. POSTSCfl.IPr 

up thercfrc~. I. crrler tc ~a~ularizc the prop~r ~sa~e of 

in thj.::; fidd 3 ftr;r the pl.'i~t i;; f'on:ill~/ rut ::i:.o orera-

tion. 

* The End * 

- •· - - -
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