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Introduction
Stone is  the most widespread natural building 

material available in  Sierra Leone, at present. However» 
i t s  use constitutes a negligible percentage of the build
ing materials used in the country. Cement blocks which 
are mostly used in  construction are manufactured from 
imported raw materials, resulting in  a considerable 
drain on foreign exchange fo r  the country.

Stone in  situ  is  worth l i t t l e .  . t  is  only when 
i t  is  quarried and processed and sold that i t  becomes 
valuable. The Government of Sierra Leone through the 
Ministry o f Trade and Industry realising  the vast stone 
deposits which are available requested the assistance 
o f UNIDO to establish a stone cutting and polishing 
industry fo r  the country. Following this request I was 
selected by UNIDO to v is it  Sierra Leone and in co-operation 
with the Ministry of Trade and Indus try to undertake the 
fallowing

(1) assess the ava ila b ility , quality and 
development potential of loca l stone 
deposits within the country;

(2) advise cn the most important aspects 
related to the exploitation of the 
deposits such as extracti on and pro
cessing technologies, u tilisa tion  and 
marketing;

(3) prepare a plan fo r  the future development 
o f  a stone cutting and polishing industry 
and the setting up o f a p ilo t  plant.

This exploratory mission lasted seven weeks and was 
carried out from 29th March to 16th May 1982. The Govern
ment assisted and co-operated in the mission through:-

(a) Practical assistance from the Geological 
Department of the Ministry of Mines;
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(t>) Counterpart s ta ff  to  assist me during 
ny mission;

(c )  Transportation;

(d) Secretarial and administrative assistance*

The purpose of the Project was:-

(a) To provide a building material which would 
raise the standard of housing by making 
available to a large part of the population 
durable loca l material at a reasonable cost*

(b) To reduce the foreign exchange expenditures 
through substitution o f imported building 
materials by loca l stone and to generate 
foreign exchange earnings through export
o f high quality stone*

During my mission I v isited  approximately twenty 
potential quarry sites throughout the country and 
examined the stone deposits* A number o f these quarries 
had been worked previously to proviin material fo r  
crushing purposes which was used mainly in  the construct
ion o f major roads in  Sierra Leone*

The sites v isited  proved conclusively that there 
is  an abundance of f i r s t  class rock available in  the 
country ranging from Gabbro deposits in  the Freetown 
area to granite deposits in  the Bo and Makeni areas.

A l i s t  of the sites v isited  is  attached as Annex I .  
During the mission i t  was fe lt  that a small market survey 
should be carried out within the architectural profession 
to ascertain their re-action to the use of stone in  the 
future. This exercise necessitated my contract being 
extended by one week* A l i s t  of the architectural firms 
v is ited  and th eir views towards the use o f stone is  attach
ed as Annex I I .
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I also had the assistance o f  Mr. Abdul L a tiff -  a 

Geologist in  the Geological Survey Division in the Ministry 
of Mines and ids report on the Geology o f the country 
is  attached as Annex I I I .

I have also prepared a l i s t  o f basic equipment 
required to set up a small p ilo t  plant capable o f pro
ducing a range of products suitable for the building 
industry. This l i s t  together with the costings of same 
are attached as Annex IV.

In addition to th is , an alternative l i s t  of equipment 
together with costings required to set up a larger manu
facturing unit which w ill make a wider range o f stone 
products available immediately is  attached as Annex V.
Serious consideration should be given to setting up the 
p ilo t  plant based on the Annex V l is t  as this plant w ill 
be capable o f  providing a wider range of materials, and 
w ill be capable of being worked as a commercially viable 
operation. I t  is  strongly recommended that this plant 
be insta lled  as the smaller type plant w ill only be •: 
su ffic ien t for demonstratior purposes, and would be 
really  a waste o f valuable money. A l i s t  o f products 
which can be produced by the larger plant are outlined 
in Annex V7 . This plant also has the advantage of being 
easily  expanded to incorporate additional stone a ctiv ities  
once the main plant is  working successfully.

Annex VII provide s a breakdown of the operational 
costs o f  operating the larger plant and also shows the 
revenue expected from sales o f the various stone products.
The to ta l cost o f running the project is  estimated at 
Le95»000.00 and the sales revenue w ill amount to Le128,500.00 
for  the f ir s t  year's operation.

The infrastructural items which w ill have to be 
provided are also detailed and i t  is  most important that 
this work i s  undertaken immediately.

I t  is  also important that an early decision be 
the type o f machinery to be purchased and specifications 
and quotations should be sought without delay so that
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orders can be placed fo r  the selected machines as soon 
as possible. By adopting this proceedure the machines 
w ill be available when the infrastructure is  complete 
and there w ill be no delay between the completion of 
the infrastructure and the arrival of the machinery.

The potential contribution o f a stone industry to 
the National Economy o f Sierra Leone is  considerable, 
since stone production, and especially stone u tiliza 
tion , is  Labour intensive and energy saving. Low 
Cost Housing and buildings together wi ;h the possible 
export potential are additional factors to be considered 
in  establishing a viable stone industry in  Sierra Leone, 
Once the main p ilo t  plant is  set up aid operating 
successfully other plants should be set up at some of 
the other quarry sites especially at Bo and the Makeni 
areas as these deposits look very attractive and should 
have a very good export potentia l.

Finally I would lik e  to express my sincere thanks 
to the following people who were most helpful and gave 
: e every assistance during my m ission.:-

1, Mrs. Mary Chinery-Hesse -  Resident Rep
resentative, UNIDO

2. Mr, V.T. C o llier , Deputy Secretary,
Ministry of Trade and Industry

: , Mr. I.F . Contreras, Senior Industrial 
Development O fficer

4 Dr, A.D. Monteior, UNIDO, Chief Technical 
Adviser to Ministry of Trade and Industry, 
Team Leader.
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Findings
A short tour o f the countiy carried out to investi

gate the availability  o f  stone clearly indicated that 
Sierra Leone is  very rich  in  stone. Granite is  the 
predominant stone available and occupies over half o f the 
country. Large deposits o f Gabbro and Laterite were also 
encountered in  the Freetown area.

The use o f stone in  Sierra Leone at present is  
confined to aggregates fo r  road surfacing and to manu
facture concrete products. Stone was used in the past 
on a small scale basis fo r  buildings and evidence of this 
can be seen on may buildings in  Freetown where stone rubble 
has been used in conjunction with other materials* Con
struction o f dwellings using stone exclusively i s  non
existent. However many of the churches in  Freetown are 
constructed from so lid  masonry bu ilt as coursed ashlar*
The stone used in these buildings is  the red la terite  
material which has been dressed by hand and bu ilt in 
courses. The rubble type work which can be seen in  the 
Freetown area is in the Gabbro material mainly and to a 
lesser extent la te r ite .

From the information available i t  is  reasonable to 
assume that there were some fir s t  classstone masons in  
Freetown in the olden days. However the trade is  now 
dead and a new beginning w ill  have to be made to restore 
this trade.

Stone can be expensive or inexpensive depending on 
i t s  location , use, ava ilab ility  and related factors. 
Maintenance costs o f construction materials sim ilar to 
stone and the foreign currency components o f cement, make 
the use of stone attractive and provide economic benefits 
besides ease of maintenance, aesthtic sa tisfaction , 
strength, durability and export, potential.

Stone is  a material which can he u tilized  practica lly  
without waste, in  a ll  s izes , shapes and colours. Architects 
searching fo r  new materials should be encouraged to use 
loca l stone in their quest fo r  a national architecture*
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Stone in modem day buildings is  no longer a luxury 
material, Maintenance cost o f plaster and similarDy coated 
facades have become prohibitive, while techniques in  use 
to-day have turned stone into a flex ib le  and adaptable 
material.

Easily workable deposits suitable fo r  dimension stone 
products were encountered in  many amas throughout the 
country. A number o f the quarries v isited  were used 
previously for providing crushed aggregates for making 
the main primary roads within the covatry» The stone 
was extracted by blasting.

This has causeu considerable damage to  the surrounding 
stone rendering i t  unsuitable for  dimension stone purposes* 
These quarries could continue to be operated to provide 
crushed aggregate or random building rubble fo r  house 
building, retainlingwalls landscappin or boundary walls.

Many o f the s ites  v isited  contained large exposures 
of rock which have not been quarried previously. From 
these i t  is  possible to se lect a number of s ites where 
P ilot Plants could be set up successully. Since the 
purpose of this mission was to investigate the p oss ib ility  
of setting up a P ilo t Plant i t  was fe l t  that in  order 
for i t  to be a commercial proposition i t  should be set 
up close to  where the main building a ctiv ities  are being 
carried out. For this reason a s it  - was selected at 
Wellington on the ourskirts of Freetown and i t  is  recom
mended tha the P ilo t Plant be established on this s ite .

A b rie f market survey carried out with the archicte- 
tural profession in  Freetown showed that stone would be 
most popular i f  available at a reasonable cost. The 
architects expressed a tremendous interest in  the use 
of stone and would w illingly  specify i t s  газе i f  i t  
were available. I t  was discovered during this survey 
that there i s  a grave shortage of chippings and the 
setting up o f a small crushing plant at the quarry 
could be a very lucrative proposition.
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Sierra Leone unlike long existing stone producers 
has the opportunity to adapt the latest technological 
methods to loca l conditions and is  less restricted  by 
traditional procedures, Legislature or otherwise» 
Exploitation and development of quarries are basic re
quirements to convert the resources into negotiable 
commodities with fabrication and processing o f second 
importance to raw material supply.

Besides research required to improve technology 
suitable for  loca l conditions, the opening of other 
quarries and their subsequent development should be 
encouraged . The quarries being operated at present to 
provide stone for crushing have personnel employed who 
are experienced in  quarry techniques such as d r illin g  
and blasting. However the extraction of blocks for 
dimension scone w ill require a certain amount o f 
training and specia lly  selected persons should be sent 
to an existing quarry in  Europe where this type of 
operation is  carried out.

4
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Recommendations For Setting up and 

Operating a P ilot Stone Cutting; Plant

Having carefully examined the various deposits
of granite available within the country and following 
a number o f discussions with representatives from 
the Ministry of Trade and Industry together with pri
vate entrepreneurs a commercially v icb le  stone-cutting 
and Polishing plant should be established as soon as 
possible. I fe e l the following approach should be 
adopted. I t  is  important that this venture be under
taken as a private enterprise to ensure i t s  success
fu l operation. A number of discussions and meetings 
took place during my mission with private business 
people who have agreed in principle to form a com
pany to undertake the extraction and manufacture of 
Dimension stone products for building and monumental 
purposes in  Sierra Leone and to operate the plant as 
a p ilo t  project to demonstrate that loca l stone can be 
u tilised  fo r  a variety of d ifferent uses within the 
building industry and save valuable Foreign Exchange

These business people have also agreed to pro
vide the infrastructure items required to set up a 
p ilot plant.

Objectives

The objective o f this project w ill be to extract 
deposits of natural granite at Wellington near Freetown 
and manufacture a range o f products fo r  lo ca l building 
and monumental purposes.

Products
In it ia lly  the products w ill be geared towards the 

building industry and the main products available w ill 
be sawn granite slabs 35/̂ Omm thick which can be used 
for sawn or honed paving and treads, paving setts for
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pavements, polished slabs for wall dialling and 
crazy paving. In addition th this the following items 
w ill also be available. Random building rubble, Dressed 
Ashlar, sawn granite and Laterite Blocks, Granite Bricks. 
Supplies o f polished slabs w ill also be available for 
the monumental trade.

Markets
A b r ie f survey carried out during my mission with 

architects in  the Freetown Area confirms that once stone 
becomes available i t  w ill be incorporated by the archi
tects in  their building designs. This w ill mean that 
the tota l output of stones products produced by the 
P ilot Plant w ill be absorbed by the lo ca l market.
Further expansion can involve the development o f a 
monumental business by insta llin g  a sandblasting ma
chine to cut inscriptions and designs on headstones.
The present shortage of granite chippings could be 
another area of development by in sta llin g  a small 
crushing plant to provide chippings to meet the short
fa l l  in  present supplies. This wouli also be bene
f i c ia l  to the quarry operation as the waste from the 
quarry could be u tilised  fo r  crushing. Once the quarry 
operations are well established export markets could then 
be investigated for sawn or finished granite.

Employment
I t  is  envisaged that twenty people w ill be employed 

in it ia l ly .  However as the business expands so also 
w ill the number of people employed. ji detailed breakdown 
of the proposed labour force is  shown in  Annex VII to
gether with details o f operational costs, and sales re
venue which w ill accru from the sale of the various 
stone products.

Training
Two people should be selected fo r  training immediately 

the company is  formed and work has commenced on the in
frastructure. These w ill be sent to an existing stone
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firm in  Europe fo r  three months training which w ill 
cover a ll aspects o f stone and quany technology•
When the machinery arrives and is  ready fo r  erection 
a quarry supervisor should be recruited preferably from 
the quarry where training took place to assist and 
d irect the installation  o f the machinery.

He should then remain on for a period of 3 months 
tota l to provide additional training to the loca l opera
tives ̂  This w ill eliminate the necessity of a stone 
expert for a 6 month period.
Instead the Expert can make a short v is it  2/3 weeks when 
the machinery has arrived to organise i t s  insta lla tion .
A further short v is it  should be made by the stone ex
pert 3 months la ter to enable him assist the company 
with o ffic e  and sales procedures and also to help pro
mote the sale of the stone within the building industry.
He would also be available at this stage to solve any 
teething problems which might arrise.

Plant & Machinery
The Plant and Machinery should be carefully selected 

to suit the purpose for which i t  is  intended. I f  possible 
similar machines should be inspected in  action before a 
fin a l decision is  made. However i t  is  v ita l that a de
cision  i s  made as early as possible 30 that orders can 
be placed with the suppliers to avoid delays with the 
arrival of the machinery. A small stock o f ess sntial 
spares should also be ordered so as to avoid any delays 
should a breakdown occur. Most of the hand tools such 
as shovels, picks, sledges, hammers, punches wedges, 
chisels crowbars, levers e tc . can be manufactured lo 
ca lly  in  the National Workshop.

Market Potential
Architects should be encouraged to use stone in a ll 

new o ffic e  developments, especially  in  the entrance 
lobbies whore granite paving and cladding would provide 
an excellent fin ish  which would be easy to keep clean.
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The use o f Granite Rubble should be -encouraged 
fo r  house building and boundary walls rail landscaping.
The Ministry of works should commence a programme of 
repairs to footpaths within the Freetown area, using 
granite setts which w ill give a permanent fin ish .

House builders should be encouraged to use Dressed 
and Sawn .^shlar in  house construction and should also 
use sawn paving for internal flo o r  fin ishes. The gra
n ite crazy paving w ill provide a hard ./earing and attrac
tive  fin ish  fo r  external patios, footpaths and driveways. 
Granite brick3 can be used fo r  internal and external fea
ture w alls.

When the plant is  operational a small press reception 
would be arranged to which a ll architects, t^uantity Sur
veyors and Building Contractors are invited , for b rie f
ing details on the range o f products which w ill be av
a ilab le . The use of slides showing photographs of the 
various finishes and should be considered seriously 
when this stage o f the project is  reached.

Brochure
The present allocations of money for producing a 

stone Brochure should be used to purchase additional mac
hinery, , as the production of a stone Brochure is  o f no 
benefit to setting up a p ilo t  plant which w ill be com
mercially viable. Once the plant is  operating success
fu lly  a simple tyre Brochure which can be used for sales 
promotion can be produced.

Conclusions
In conclusion I would strongly recommend that this 

project be carried out in  accordance with the attached 
"Project implementation programme attached as Annex VIII. 
I f  this programme is  maintained the f ir s t  P ilot Plant 
fo r  stonecutting and polishing in Sierra Leone w ill be 
in  commercial production in May 1985,
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Size And Ownership of Pilot Plant

The question of the size and ownership of the 
proposed Pilot Plant was discussed at great lengths 
with knowledgeable people and senior Government officials. 
On the basis of these discussions and the examination of 
the existing situation and circumstances in the country, 
the Consultant is  of strong view that the Pilot Plant 
should be of a small size, but i t  must be technically 
viable and commercially feasible. Its demonstration 
features should convince prospective investors that they 
can successfully establish a small-scale unit of the size 
and technological characteristics of the Pilot Plant. 
Furthermore, the Pilot Plant should have a ll the elements 
to ensure its  continued operation so as to provide con
fidence in prospective investors.

The issue of the ownership of the Pilot Plant is  
of crucial importance to primarily its  establishment 
and its  continued successful operation. Plants establish
ed under the ownership and management of the Government 
have operated for the time the technical assistance and 
operating finance was provided ty the donors or the 
Government. The; are lying idle since the ŵ ’ rawal of 
technical assistance and finances from pu>' ds.
Such failures have created just the oppoe xect on
the confidence of the entrepreneurs compared tc what the 
Pilot Plants are expected to do. The constraints of 
bureaucracy under which Government run Plants operate are 
not conducive to profitability and efficiency of such 
Plants. For the success of the Pilot Plant proposed in 
the Report, the availability of a quarry in Freetown, 
accessible road to the quarry, provision of a building, 
electric power connection and water supply at the site  
are basic pre-conditions. In addition, a sales organisa
tion and ensured outlets for the finished products are 
equally important. The commitment for the successful 
operation of the Plant in view of its  profitability will 
exist at the proposed site of the Pilot Plant. Therefore, 
the Consultant strongly recommends that the Pilot Plant
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be established in the private sector. The Government 
may participate in the Project through the National 
Development Bank. The equipment proposed for the Project 
from the UNIDO sources may be channelled through the 
Ministry of Trade and Industry and the National Develop
ment Bank to the Project* The cost of the equipment 
provided may be treated as a soft loan by the Government 
and the National Development Bank (NDB) to the Project.
An interest of say 2# may be charged by the NDB to meet 
its  administrative expenses to service the loan* Suit
able repayment schedule may be established and the 
fund may be used by the Ministry, the NDB and the UNDP 
for putting up other Pilot Plants in the future*
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ANNEX I
QUARRY SITES VISITED DURING 

EXPLORATORY MISSION

(See attached Geological Map for s ite  locations) 

SITE NO. I -  HAMILTON BÊ CH

Olivine Gabbro is  the dominant reck type. The rock 
has closely  spaced ¿joints some of which have been intru
ded by fine grained dolerite  dykes. This quarry is  loca
ted on the sea shore and has a bad access road. A bunga
low is  also situated close to the quarry edge. This to
gether with the fact that both the dissontinuties and the 
irregularly oriented dykes make this quarry unsuitable 
fo r  any large scale operations.

SITE NO. 2 -  YORK BEACH

In this area coarse grained Gabbro with Bronzite- 
Pyroxene was found. The Bronze coloured Pyroxene gave 
the rocks a Bronze hue. Large Labradorite crystals gave 
a twinkling e ffe ct in  areas immersed in water. Much of 
the outcrop in  this area was in the form of loose boul
ders and as the s ite  was within tidal lim its the deposits 
w ill be covered during hours of high tide and would there
fore be unsuitable fo r  development purposes.

SITE NO. 3 -  BIG WATER & KENT AREAS

At Big Water, Anoi?thosite3 variably weathered to 
bauxite blocks were encountered. The stream area i t s e l f  
has mainly loose boulders* Over the remainder o f the area, 
the depth of weathering approached 30 feet and beyond Tombo 
exposures lay beneath a sandy over burden.
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SITl£ NO. 4  -  SOI.'GO area

This s ite  is  poorly exposed lie s  17 km east of 2Freetown. Pavement exposures over an area of 0.3 km
consist of I j o l i t e  and derived Bauxite material. The 
I jo l i t e  is  massive, medium grained, dark grey with -  
elongated black Pyroxenes. The Cm-seale banding is  due 
to variations in  the ratio o f Nepheline to diopsidic 
Pyroxene, .accessory minerals include magnetite and Zeo
l i t e s .  The greater o f the body is  at present covered 
by bullon group of sands to a depth of fifte e n  to  twenty 
feet and it s  removal would prove costly .

SITE NO. -  OCKRA HILIS

This h i l l  i s  one o f a series comprised wholly or 
mostly of amphibolites flanking the Kasila Group. The 
amphibolite i s  imperfectly segregated into light coloured 
quartzo-feldspathic bands and dark amphibole rich  bands. 
D ifferentia l strength of the two bands has led to quartz 
rods and boudins. Furthermore tension joints in f i l le d  
with quartz give the rocks an overall asymmetry. This 
quarry was used in the past for  road construction but 
is  closed down fo r  some considerable time.

SITE NO. 6 -  MAGBELE FERRY QUARRY
This quarry was originally  used by "VIANINI" ( an 

Ita lian  Consortium) for  road aggregates. The rock con
s ists  of gam etiferous -  Gneiss. The main units are 
quartzo -  feldspathic bands seperated from each other 
Pyroxene layer. Garnet porphyroblastz with poikiloblasts 
o f quartz are scattered in  the quartzo feldspathic bands, 
especially where necking has not taken place. The segre
gation lane represents the Plan of easiest parting. The 
rocks are extremely hard except at fau lt surfac



This quarry was originally worked by 8.L.D.C. and 
belongs to deposed Paramount Chief! Modu eyed shaped 
fedlspars (Augen) with equally large pyroxene grains 
are the dominant minerals in this basic gneiss. There 
is  some layering and decrease in  grain size upwards.
The rocks were originally  Leucogabbroic cummulate rocks. 
Tension jo in t and s lip  surfaces are factors against their 
use for  dimension stone.

SITE NO. 8 -  ROFeNYA QUARRY ( Lungj Road)

This quarry was worked by Whatney during construction 
of the Lungi airport and is  now administered by the Minis
try o f works. The rocks are principally b io tite  granites 
o f trondhemitic a ffin ity  with a light grey colour.
B iotite defines a weak fo lia tion  which' may nht be dis^ 
cetoaed.in a hand specimen. The rock has the look o f 
reconstituted material of the type used fo r  in terior  wall 
fin ishes. (Dr. Stuart's Hospital) aside the fo lia tion  
there are no other joints or gashes and there is  some de
gree of homogeneity in  several selected samples.
This quarry could be developed in  the future.

SITE NO. 9 -  MALEMPE QUARRY -  After Mile 91
(Freetown-Kenema Road)

This Quarry is  part of the Kaseww H ill formation which 
occurs in  lenses up to 2 km thick within the Rokel River 
Group. The rocks are sp iH ites of BiiSALTIC composition 
extruded in  a subaqaous environment. They are fine 
grained and slippeiy but extremely hard. Epidotization,
(the formation of epidote veins) post-dated the extrusion. 
This was followed by intruded quartz veins which in  part 
followed the weak epidote veins. The veining together 
with numerous joints render the s p il l it e s  unsuitable for 
dimension stone work. In addition to th is , their dull 
grey-green colour m ilitates against their vise for decoration-

14 .

SITE NO. 7 -  ;JJG£H GNEISS QUARRY
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This exposure is  situated at mile 140 just passed 
the v illage o f  MOKILETiDIH on the Taiama -  Bo Road. 
Principally the rocks are quartz -  b io t ite  granite -  mig- 
matites. Fresh samples could not he obtained and whole 
boulders at the top o f the main done were partially  
decomposed. D rilling would have to be carried out to 
establish the depth of weathering. There is  a vast 
exposure o f stone on this s ite  and i t  i s  situated 
close to the main road. The stone tends to be white in  
colour. This s ite  can certainly be considered fo r  deve
lopment as a dimension stone quarry in  the future.

SITE NO. 11 -  BLAKA -  KENEMA

SITE NO. 1Q -  MOKILENDEH QlhJffiY

A large exposure of rock is  v is ib le  a ll  the way from 
MOKILENDEH to Kenema. The rocks are sim ilar to the MOkl- 
LENDEH Quarry Rock but their scale and size are smaller.

SITE NO. 12 -  BAMBAO -  QUaRRY ( Old Chromite Mines)

The access road to th is s ite  is  in  bad condition.
I t  is  understood that the stone used in  building the R.C. 
Cathedral and the Mobil Petrol Station in  Kenema were 
collected  from this area. The p its to the old mines 
have long been closed. Prospecting night reveal sup
p lies of suitable rocks in  the area but the cost of ex
traction and haulage would be proh ib itive . I t  i s  repor
ted that anthophyllite sehists are to be found in  the area.

SITE NO. 15 -  MILE 91 MATOTOKA

This exposure is  a large dome shaped grained body par
t ia l ly  covered by Tussock Grass. The Rock is  a pink/grey 
b iotite-m icroline granite. Patches of neosomes with large 
K* feldspars suggests the rocks have undergone potassium 
metasomatism; accessib ility  to this s ite  is  d if f icu lt  and 
would be a hindering factor in considering i t s  use for de
velopment purposes.
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This quarry contains a large exposure of pink 
porphyroblastic granite and is  being operated at pre
sent to  produce broken stone for  foundations by the 
Chinese Company who bu ilt and operate the sugar cane 
i’acotry close by. The granite contains microcline 
crystals which nay be anywhere from 3 to 50 cm. The 
overall trend is  of homogeneous patches within an homo
geneous darker coloured matrix.

SITE N0. 15 -  MAKENI AREA (Mile 108/9)

This quarry contains a very large exposure of rock. 
The exposure consists of a pink-grey b io tite  joints spaced 
at regular intervals which are ideal for  ledging and d r i l 
lin g . Felled blocks on the quarry flo o r  are suitable fo r  
primary sawing.
The extent of the quarry and the attractive colour of the 
granite suggests a possible long terra commercial applica
tion  with a good export potentia l. Tne quarry is  easily  
accessible and there is  no overburden clearance required.

SITE NO. 16 -  KAMABAI
The exposures in  this area stretch fo r  a distance o f 

18 mile along the roadside from the outskirts of Makeni 
to  Kamabai. Isolated plutons can be seen a ll  along the 
roadside forming continuous h ills  and domes of- granite. 
Granites in  this area consist of Porphyroblasts of quartz, 
oligoclase and microline in  amedium to coarse grained 
darker matrix of the same minerals. These avoid por- 
phyroblasts ( 3 to 5m length) contain l i t t l e  mafics 
ch iefly  biotite-m ica and some accessory muscovite. Va
r ie ties  exceptionally rich  in muscovite and more inten
sely weathered. This area has trenendous p oss ib ilit ie s  
and w ill make excellent s ite  for setting up a dimension 
stone industry in the future.

SITE NO. -  14 -  CHINESE (JJiJlHr
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This quarry is  owned by the Ministry of Works and 
is  operated at present by Abu construction of Germany 
since 1975- This is  a vast quarry containing Gabbro 
deposits. The ch ief minerals are labradoite olivine and 
augite. Texturally the rock has a decussate texture, 
characterised by the random, orientation o f mineral grains 
over the whole face.
The material is  extracted by blasting and d rillin g  and 
crushed for concrete and road surfacing. A visual ins
pection of this quarry revealed that considerable damage 
has been caused to the quarry face due to blasting ope
rations and i t  would be unsuitable therefore fo r  block 
extraction for dimension stone purposes. This quarry 
would however be suitable for producing material for  
Rubble wall building and Ashlar Work. The chippings 
from this quarry are sold at 21.50 per ton and i t  em
ploys 44 people.

SITE NO. 18 -  WELLINGTON QUARRIES
This quarry is  located on land owned by a Mr. Davis. 

The exposure is  in  the form of large h i l l  consisting 
predominantly o f  blivine Gabbro outcrops. The rock is  
a melanocratic greenish holocrystalline olivine Gabbro.
The Chief minerals are Labrador!te olivine and Augite 
texturally the rock has a decussate texture characterised 
by the random orientation of mineral grains over the whole 
face . Joints and tension gaps are few. There are ade
quate supplies of stone here to set up a p ilo t  plant. 
Infrastructure items such as power, water and buildings 
would have to be provided before the plant could be in - 
s tr lle d . This s ite  was considered most suitable fo r  the 
in it ia l  p ilo t  plant as i t  has a good access road leading 
up to the quarry face, is  close to Freetown where the main 
building a ctiv ities  are going on and is  su ffic ien tly  is o -

SITE NO. 17 -  WAMBn RIDGE QUARRY
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lated so as not to  interfere with the inhabitants o f the 
area.
Mr. Davis has a small crushing plant at present in  opera
tion  close to his residence and uses surface boulders to 
provide material for  curshing.

SITE NO. 19 -  mERITE QUARRIES

These are found along the Freetown Waterloo Road at 
the Orugu River Bridge. They form surface capping to 
depths over 20 cm. at Orugu Bridge weathering of Gabbroic 
Rock has resulted in Pink Red Limonitic residue embedded 
in so ft clayey matrix. Further down at Mile 9 from Free
town whole altered indurated boulders within la te i i t ic  
matrix are found. The boulders are perforated with holes 
through which percolating water enter them to continue the 
leaching process.

SITE NO. 20 -  FALSE CaPE QUARRY

This Quarry which is  being operated at present consist of 
loose boulders. The boulders are broken down for crus
hing and the chippings are sold for  b iild ing  work and 
road surfacing. The finer aggregates and dust are used 
to manufacture concrete blocks for  the construction in - 
dus try .
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ANNEX II

l i s t  o f Architects, Engineers and Surveyors, 
Builders etc . contacted during Market Survey,

NAME OF COMPANY
1. Mr. Jallo Jamboria 

Chief Architect, 
Ministry of 
Works Phone 40239*

REMiiRKS
Mr. Jambcria welcomed the idea 
of setting uP a stone cutting 
industry in  Sierra Leone, He 
would be very happy to use 
stone wcrk i f  available and i f  
the price was reasonable in  
the future.

2 / Turma Associates 
Architects,
26 Percival St. 
Phone 26048,

Since Mr. Jamboria i s  a partner 
in this practice the above 
remarks apply.

3 / Sierra Scan Cons
truction ,
Guy Street,
Phone 22437»

Spoke to  Miss Helena Ayeh in  
this o f f ic e .  She was very im
pressed with the idea of setting 
up a stone fo r  the building 
industry. I f  this proves suc
cessful i t  w ill change the 
whole face o f Freetown, She 
would be very happy to use 
stone in her projects o f the 
future,

4 /  OluWright &As- 
sociates archi
tects & Town 
Planners
21 Charlotte Street, 
Phone 26699

Spoke to Mr, Nigel Wakeham who 
informed me that there was a 
major shortage of Granite 
aggr(.gates at present. He 
stated that a number o f pro
jects were held up awaiting 
supplies of chippings fo r  con-
crete
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He also was pleased to 
learn o f the setting up of 
a stone cutting industry and 
would gladly use stone i f  
available at a reasonable 
cost on his buildings.

5 / J.R. Jarrett-Yaskey 
Archi te c t ,
23 Garrison Street, 
Phone 25759

Mr. Jarrett-Yaskey said he 
proposed in a Report he pre
pared some years ago that 
stone be developed and 
stone cutting plants set up 
so as to  make use of the bea
u tifu l stone which is  rehdd  ̂
available within the countiy. 
He was very pleased to learn 
of the Government’ s present 
proposals and would welcome 
the availability  of stone so 
that he could design buildings 
that he can only dream about 
at present.

6 / Ed. Davies Asso
cia tes, Consulting 
Engineers,
17 Lab Lane,
Phone 30542

Spoke to Christo Forster. 
He fe l t  that Stone would 
prove very attractive to 
Building Contractors and 
Architects.
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7 / Mackenzie Studd &
Partners, Charactered 
Quality Surveyors 
2 Larina Sankoh Street, 
Phone 23063

8 / S.E.L. Luke & Son Ltd., 
Building Contractors,
32 Syke Street,
Phone 4-0009

Spoke to Mr. Studd who is  
also the Senior Surveyor in 
the Ministry of Works. Mr. 
Studd fe lt  that Stone could 
have a bright future i f  the 
cost can be kept at a rea
sonable leve l. He provided 
some guide prices fo r  alter
native building materials.

Spoke to Mr. J.R. Lasite Luke 
Managing Director who intro
duced his three sons. Mr. Luke 
is  very interested in using 
stone for  building purposes.
He stated that some time ago 
himself and his son visited  
the States to ÌBspect stone 

cutting equipment as they 
were interested in  setting up 
a Stone industry mainly for 
the Export Market. However 
the investment involved was 
proh ibitive. He was very keen 
on the idea of the stone in
dustry and would be interested 
in  getting involved in setting 
up a Business on a Partner
ship Basis.
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Arustan Stone Works 
Monumental Stone 
Works,
3 Hannah Benka-Coker 
Street,
Phone 4-1473

This business is  carried on 
by two Brothers Frederick 
and Christian Stanley. They 
both served their time as 
monumental Masons and have 
worked on natural marble. 
They expressed an interest 
in  getting involved in a 
stone business & would be 
keen to be involved in a 
monumental section of the 
business. They fe l t  they 
could secure orders and 
would be interested in 
discussing a working arran
gement la ter .
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GEOLOGIC;»L FORMATIONS OF SI ERR,, LEONE

BY

ABDUL L-..TIFF -  GEOLOGIST 

GEOLOGICAL SURVEY DIVISION
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ANNEX I I I

The Geology o f the country can be divided on a 
strucv.ral basis into a number of units, with a veneer 
of sediments along the coast.

The Granites
These being the largest o f  the emits occupy over 

half of the country and are composed predominantly of 
granites with migmatites and enclosed metamorphites.

Two group o f granites are recognised: synkinematic 
(older) and late-kinematic or "younger granites". The 
synkinematic granites are migmatites with quartz-diori- 
t i c  to granodioritic melanosomes and approximately 
granite neosomes.

The "younger granites" are demonstrably younger than 
the synkinematic granites and their enclosed metamorp
h ites. They are most common around the margins of the 
sulo-group greenstone b e lts . Away from the schist be lts , 
large massifs of fine grained granites such as the Tingi 
H ills , Loma Mountains and ^abala H ills are formed o f la te - 
kinematic granite. Small plutons and dykes are found over 
much of the granite terrain in the rest of the country.

The enclosed metamorphites in the granites are co l
lective ly  called the Kambui super group. These schistose 
bodies make up the Sula Mountains, Kambui H ills , Nimini 
H ills , Loko H ills etc.

i
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In general they graduate upwards from ultrabasic tremo- 
lite-ta lc-x jithophylite  schists with r e lic t  igneous tex
tures (pyroxenites) to amphibolites bearing vesicles 
or pillow s.

The schist belts and the synkinenatic granite cons
titu te  the basement complex which is  thought to be the 
oldest unit over which others l i e .  Structures within 
this uni t generally trend NE to NINE.

Three major units l ie  adjacent to the basement com
plex to the west. The structures within these units a ll 
have a general NNW trend which parallels the coastline.
They form broad belts entering from Guinea in the north ,.
The units are from west to east, the Kasila group, the 
Marampa group and the Rokel River group.

The Kasila Series
The Kasila group consists of a series of basic, 

granitic and met-sedimentary granulites flanked by Amphi
b o lite s . Much o f the group is  composed of fine to me
dium grained basic granulites contaiidng minor horizons 
of quartz-magnetite, quartz-diopside and sillim anite 
gneisses. The west side o f the group concealed by phane- 
rozoic epicontinental deposits consists of a gradational 
series from basic granulites to amphobolites and meta- 
sedimentary gneisses. Within the basic granulites among 
the whole length of the outcrop of the Kasila group occur 
200m thick, layered anorthositic and leucogabbroic rocks, 
the metamorphosed equivalents of layered igneous intrusions.

Marampa and Rokel River Groups
The Marampa group is  subdivide I into a lower, Matoto 

formation consisting o f pillow lavas, serpentinites and 
andesites; and an upper, Rotokolon formation consisting 
of psammites, pelites and magnetitu-quartizite (Band Iron 
Stones).



The Rokel River Grouo is  formed of highly contorted 
rudaceous, arenaceous, and argillaceous sediments with 
interbedded Kasewe H ills volcanics. xhe volcanics ch ie fly  
o f interest are the s p il l ite s  and keratophyres.

Several other small units are found scattered over 
the country. These include the Bagbe ilkaline complex -  
composed of Grade n nepheline syenite. The saionyo -  
scrap series , the Songo I jo li te s  and the Freetown Basic 
intrusive complex.

The saionyo-scrap forms a small ingression into 
Sierra Leone in  the north-west composed of horizontally 
bedded arkoses, g r its , and shales, with intruded dolerite  
s i l l s .  The Songo I jo l i t e  has the I jo lite -M elte ig ite  range 
of rocks.

The Freetown igneous complex forms an intrusive body 
on the coast, with arcuate outcrop concave towards the 
west. I t  is  composed of a layered complex of gabbro, 
norite, tro c to lite  and anorthosites. The layering is  al
most horizontal and parallel with basal contact. Dips 
increase seawards.

The layering is  divided into  4 main zones, the base 
o f each zone is  alone rich  and the top anotthositic.
D rill holes sited to examine the base of the complex 
revealed pyroxene amphibalites construed to be part of 
the Kasila group.

Dolerite dyke swams cut a ll  these formation and K i- 
b er lite  dykes occur in  places in  eastern Sierra Leone.

The coastal veneer of tertiary sediments ( the Bul- 
lom group) consist o f shallow water sands, s i lty  clays 
and occassional thin argillaceous limestones, calcerous 
g r its , carbonaceous clays and lyn ite .
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iU'ii'i EX IV

PILOT STONE GUTTING PL. .NT 
SHALL UNIT FOR DEMONSTRATION PUIff06IS ONLY 

LIST OF EQUIPMENT REQUIRED

QU.JiRY (Equipment fo r  stone Extraction) US S

1 Snail Mobile Compressor diesel
engine 4S/60 U.P. @ 12,000.00

1 No. Rock Boring Hammer Complete with
D rill Bits 10, 000.00 

10 No. Sets of Plugs & Feathers 200.00 
100 No. Hose &. Fittings fo r  Airlines 1,000.00
1 No. Set of heavy wedges 12 kg. 75.00
2 No. Crow bars approx. 12 kg. 150.00 
4 No. Large Levers, approx. 7*5 kg. 150.00 
4 No. Sledge Hammers 2/9kg.2/12 kg. iCO.QO, 
2 No. Hand Shovels 45.00 
2 No. Picks 45.00 
1 No. Small Winch 250.00

u s % 15 ,0 15 .0 0

15, 015.00

FACTORY ( Equipment for Cutting & Polishing)

1 No. Diamond Saw 700mm Diam Blade 25,000.00
1 No. Circular Diamond Tipped Blade 1,500.00
1 No. Jenny Lind Polisher 6,000.00
5 No. Sets of Segments for Granite t50.00
1 No. Small Splitting Machine 7,500.00
2 No. Sets of Blades 150.00
6 No. Punches & Chisels 50,00

Sundry items 500.00

US$41,150.00
41,150.00

US $ 56,165.00



PILOT STONE CUTTING PLiffT 

UNIT CAPABLE OP BUNG COMMERCI^JjLY VIABLE

ANHEX V

QUilRRY LIST OF EQUIPMENT REQUIRED

QUAKRY (Equipcent for  stone extraction)

1 No. 250 C.F.M. Mobile compressor
d iesel engine 48/60 H.P.

2 No. Rock boring hammers complete
with d r i l l  b its (tungsters tipped)

20 No. Sets of plugs &. feathers 
200 M. Lin. Hose & Fittings for airlines
2 No. Sets of heavy wedges 12 kg.
3 No. Crowbars approx. 12 kg.
6 No. Large levers approx. 7*5 kg»
6 No. Sledge hammers 3/9 kg. 12 kg
3 No. Hand shovels 
1 No. Water Pump
4 No. Picks & punches
1 No. Small winch 
1 No. Paving breaker & Chisels 
1 No. Loader for l i f t in g  blocks & transport

ing stone to factory 10, 000.00
1 No. Small mobile forge fo r  sharpening

tools 1 .000.00
US $ 32,517.50

Le15,000.00

2 , 000.00
400.00 

2 ,000.00
150.00 
225.00 
225.00 
150.00

67.50
400.00
150.00  
250.00 
500.00

32,517.50

FACTORY
1 No. Primary saw. ( w i r e  saw)
1 No. saw with rise & f a l l  fa c i

l i t ie s
2 No. Circular diamond tipped blades

for granite
1 No. Jenny Lind polisher
3 No. Sets polishing segments
1 No. Sqiall sp littin g  machine
2 No. Sets o f spare blades
1 No. nngle grinder & supply of dises

15,000.00

30, 000.00

4,000.00
7,500.00

150.00
7,500.00

150.00
250.00

C/F
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1 No. Largo hand d r i l l  with hammer action 300.00
2 No. Snail hand d r ills  with hanner action 200.00

supply of d r i l l  b its 150.00
1 No. Snail hand polisher 1,000.00
1 No. Snail dolly  machine for texturing 2,000.00

supplies of tungster tipped
chisels & punches 1 , 000.00
Supplies o f lubricants 1,000.00

1 No. Forklift truck 10, 000.00
Sundry items 1 ,000.00

US $ 81,800.00

81,800.0C

= US $ 1 1 4 , 3 1 7 . 5 0

= Le 137,181.00

Total cost of 
Equipncnt
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ANNEX VI

INTRODUCING ¿I ERRA LEONEAN STONE

Natural stone is  an excellent material for the ex
pression of the architects individuality and indeed has 
no equal in  man made products for appearance, durability 
and ease of maintenance. Stone is  the material used by 
man since time immorial fo r  work of a practical nature 
such as houses, buildings of worship and the expression 
of the arts. The Wonders of Greece and the Middle East 
bear witness to this fa ct* . The stones o f  Sierra Leone 
are comparable to the best in  the world.

Thanks to  the foresight of the Government of 
Sierra ~eone (through the Ministry of Trade and Industry) 
the architectural profession in Sierra Leone now have 
an opportunity of using native stone in their buildings 
o f the future. Stone w ill be available in it ia l ly  in  the 
following forms: -

(a) Granite blocks sawn on six  sides
(b) Granite blocks sawn beds and joints

and having a sp lit  (concav> -  conver) face
( ) Sawn paving slabs in  fixed widths and 

random lengths
( ) Paving setts with sp lit  edges
(e) Random rubble walling
( f )  Coursed ashlar walling
(g) Sawn steps
(h) Granite bricks
( i )  Modular pattern ash1nr

It  is  «.'wise architect therefore who plans fo r  the 
future now by designing his buildings so as to make maxi
mum use o f natural stone in the construction. In addi
tion to the fact that he is  using a native material he 
is  also doing away with much auxiliary and time consuming 
stages during building like  form-making, casting and
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scaffolding which add considerably to the costs.

The u tiliza tion  of stone w ill also improve the 
balance o f payment through import substitution ( e .g . 
saving in cement) and the possible export of stone pro
ducts. Another cost saving factor which the architect 
should consider is  the low maintenance costs on a stone 
building. Most man made products require a high degree 
o f maintenance whilst stone because c f i t s  durability 
requires only a periodic wash down with clean water to 
restore it s  original appearance.

Five reasons why you should vise stones in  buildings
are :-

(1) Stone is  more beautiful
(2) Stone is  strong and more durable 
(5) Stone needs less maintenance
(4) Stone renders buildings unique
(5) Use stone in your buildings and make 

them beautiful and strong

Wellington Granite Building Blocks ( A Home Produced 
Native Stone That Gives A Luxury Finish)

Product

Laterite and granite blocks sawn to sizes corres
ponding to the traditional dimensions of concrete blocks 
w ill shortly be available to the discerning house builder, 
architect and building contractor.

The granite w ill be produced from the Wellington 
range of quarries and modern techniques w ill enable the 
stone to be supplied for a range of uses after in it ia l  
production gets under way.
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The stone w ill he cut with an e lectric  diamond, saw 
using special diamond tipped d iscs, and can he supplied in  
a range of sizes to suit the particular project on hand.

Avail ab ility
Laterite blocks can he supplied in standard sizes of 

18" x 9" x 6" and 9" x 9" x 6". All eypcsed faces, beds 
and joints w ill have a sawn fin ish  and this w ill e len i- 
nate the necessity of providing special stones fo r  quoins 
and return ends at door or window opes.

Split Faced Granite Ashlfcr walling with sawn beds
Wellington granite building blocks are also available 

for ashlar walling with sawn beds and joints and having 
a sp lit  faced fin ish  on the front and back faces.

Split faced granite ashlar is  a rough uneven and 
broken concave -  convex fin ish  produced by a gu illotin e 
sp littin g  the stone at pre-deternined heights o f 2^/8" ,
5 / 8" and 8^/8»# The lengths w ill be as for  sawn ashlar.

The maximum variation in face outside or inside the wall 
line w ill be approximately in stones 8^/8" high. Being 
a natural material, the variation cannot be determined pre
c ise ly , but w ill vary downwards as the stone heights de
crease.

Paving
Sawn paving w ill be supplied in fixed widths up to 

a maximum o f 300mm wide and length w ill be random.
Thickness AOmm nominal.

Setts
Setts can be supplied with either a rawn fin ish  or 

a rough fin ish . The sawn setts w ill have sp lit  edges.
Rough setts w ill be roughly rectangular in  shape and w ill 
be produced by hand.
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Random Rubble Wallins

This material is  suitable fo r  boundary walls and 
feature walls and for  house building. The material which 
is  produced by breaking large boulders into smaller pieces 
by blasting or sledging w ill be random shapes and sizes 
and w ill be nominal 9" thick on the bed.

Coursed .Ashlar Walling

This material is  produced by sp littin g  large blocks 
with wedges. The pieces w ill be roughly rectangular in  
shape and w ill be nominal 6" thick. This material can 
be bu ilt in  courses so as to achieve an ashlar pattern.

Sawn Steps
Steps can be supplied so lid  or in  slabs to form a 

tread and r ise r . Finish w ill be diamond sawn.

Granite Bricks
Granite bricks w ill be produced by sp littin g  sawn 

o ff-cu ts  on a gu illotin e . Bricks wi l l  be generally 40mm 
high and w ill be in  random length.

Modular Pattern Ashlar ( Snecked)
Alternatively blocks can be sawn to produce a modular 

pattern which may produce a more pleasing appearance.
The modular pattern w ill be based on panels of 3»0 square 
and each panel w ill consist of the following number of 
sawn stonesi-

7 No. Blocks 
4 No. Blocks 
4 No. Blocks 
2 No. Blocks

18" x 9" x 6”
9" x 9" x 9"
9" x 9" x 3"
9” x 9" x 6"

high
tf

It

ft II

(Note: All blocks w ill be supplied less 3/S" in length 
and height to allow for beds and jo in ts ).
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Finish
When supplied front the quarry the stone w ill have 

been freshly cut and over time w ill weather. Because of 
i t s  consistent quality the Wellington stone blocks can be 
regarded as a most versatile building material in  Sierra 
Leone and can be used in many forms of building develop
ment in  th is country.

Additional colour variation can be achieved by tex
turing or sp littin g  certain stones within the panel.

Costs
Exact costs have not yet been established but stone 

w ill provide an attractive luxury fin ish  at a cost com
parable in  many instance to man made materials and to con
crete blocics which neccessitates the importation of large 
quantities of expensive cement. Granite wil] also produce 
a much cooler atmosphere internally than buildings which 
use concrete blocks.

Where I t  can Be used
Natural stone has many applications. I t  can be used 

fo r  internal and external feature walls and can also be 
used to construct complete new buildings such as houses, 
fa ctories , schools, churches, and bridge parapets.

/ill  natural stone work w ill be selected free from 
structural defects but may contain veining, which are a 
characteristic of natural granite but do not constitute 
structural defects.



QUARRY OPERATION

2 D rill Operators 
2 Rubble Producers 
2 Dressed ashlar producers 
1 Driver
i D river's assistant 
1 Primary Saw Operator 
1 Supervisor

FACTORY OPERATION
1 Diamond Sawyer 
1 Jenny Lind Polisher 
1 F ork lift Driver 
1 -resistant 
1 Fitter/Mechanic 
1 D/S Attendant 
1 Yard Supervisor

OFFICE STAFF
1 General Manager 
1 Accounts Clerk 
1 Clerk Typist
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ANNEX VII
PILOT STONE CUTTING PLANT OPERATIONAL COSTS
OF PROPOSED PILOT PLANT LABOUR REQUIRFTIENTS

RATE PER DAY PER MONTH PER MONTH
(8&ÉS) 27 WORKING DAYS 27 WORKING DATS

' ( ô nf f i ' M ' r M2 HR DAY )

3.00 each 162.00 275.40
3.00 162.00 275.40
4.00 " 216.00 367.20
3.50 " 94.50 160.65
3.00 " 81.00 137.70
4.00 " 108.00 183.60
5.00 " 135.00 229.5° .

558;$0 958.50 1625.45 1629.45

4.00 108.00 183.60
4.00 108.00 183.60
3.50 94.50 160.65
3.00 81.00 137.70
4.00 108.00 183.60
3.00 81.00 137.70
5.00 135.00 229.50

71^.50 715.50 1 2 ^ 6 3 5 “ 1216.35

8.00 216.00 367.20
5.00 135.00 135.00
4.50 121.50 206.55

472:50 472*50 ÔÔ3Ï25 803.25
LE2146.50 LE3649.05

2146.50 x d2 months -  25,758.00 per .annum. Based on 8 hr. Working Day 
3649.05 x 12 months -  43,788.00 per annum based on 12 hr. Working Day
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PILOT oTOiNiX, QÜTTILG PL.ilT

DIRECT QPKR̂ TIOiLdi COSTS PER ANNUM

Labour as per -¿nnex VII 
Explosives fo r  Blasting 
D iese l:- Per day

Compressor 10 g ls . 
Leader 5 "
Forklift 5 "

B.LJED ON COSTS IN -
8 HR. DAY CRE,.SF2> BY

70%
B«8ED ON 
12 HR. Dili ■

25,758.00 45,788.00
2,000.00 5,000.00

Total 20 " per day
20 gallons per day x 500 days
= 6,000 gallons @ 5.00 Le 18,000.00 27,000.00

E lectricity  1,500 units per month 
x 12 months = 18,000 units
@ 20c. 5,600.00 5,400.00
Diamond Blades 4 @ 2,000 
Quarry Tools Replacement 
Repairs to Piant/Maintenance 
Lubricants
Primary Saw Materials ( Wire &C&r';o) 
O ffice Equipment

Stationery etc. 500.00 
Telephone 600.00 
Furniture 500.00 
Cabinet 150.00 
E lectricity  600.00

1950.00 ( say)

8 ,000.00
1,000.00
2,500.00
1 , 000.00
6,000.00

2 ,000.00

12,000.00
1,500.00
5,500.00

:1 , 500. 0c
9,000.00

2,500.00
Small Van 10,000 over 5 years 3,330.00 
Insurance & Tax on van 150.00 
Petrol 54 g ls . p.EU x 12 = 648 @ 3.50 = 2,268.00

3.330.00 
150.00

3.268.00

Depreciation On Investment (Page 4) 
Equipment 137.000 x 10% 15.7 
ïïiuiaings l£ ,00o x 9/q .5

14.5 14,500.00

75,606.00 LE 115,936.CL

14,500.00 14,500.00
Interest on Working 
Capital for 3 Months
25,000 x 20? , 5.000.00 7 , 750.00

95,106.00 138, 186.00

Say LE 95,000.00 LE158,000.00
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PILOT STONE CUTTING PLANT

(REVENUE FROM S.DLE OF STONE PRODUCTS AVAILABLE FROM PILOT PLiJNT)

BASED ON BASED ON
8 HR DAY ________12 HR DAY________

PRODUCTION INCREASED AO%

20 nm Paving Sawn Finish
525 s q .f t ,  per rath, x 12 = 6300 s q .f t .  = 700 sq.yds @ Le25 17 . 500.00 24.500.00
40 mn Paving; Honed Finish
265 s q .f t ,  per nth. x 12 = 3180 s q .f t .  = 350 sq.yds @ Le40 14.000.00 19. 600.00
40 an Cladding; Polished
300 s q .f t ,  per nth. x 12 = 3600 s q .f t .  = 
Setts

400 sq.yds @ Le45 18.000.00 25, 200.00

100 sq.yds per nth. x 12 = 1200 sq.yds @ Le24 28.800.00 40.320.00
Randon Rubble
6 yds. per day= 160 per nth x 12 = 1920 sq.yds. @ Le10 19, 200.00 26,880.00
Granite BriSks
25 sq.yds. per nth. x 12 = 300 sq. yds @ Le12 3,600.00 5,040.00

Dressed Ashlar
54 sq.yds. per nth. x 12 = 648 sq.yds. 
Sawn Granite Blocks

@ Le20 12 , 960.00 18,144.00

sq.yds. per nth. x 12 = 648N0 @ Le3 1,944.00 2, 721.60
Sawn Laterite Blocks
30N° per nth. x 12 = 360N° @ Le2 720.00 1,008.00
Crazy Paving;
30 sq.yds. per nth. x 12 = 360NO @ Le 5 1,800.00 2 , 520.00
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3" Monumental slabs S.A. R.
& Polished on face
4 per mth. x 12 = say 50 @ Le150
Sundry items

Say 128.500.00 Le Per Annum Sales
Total Sales fo r  annum (Page 3)
Total Operational Costs (Page 2)

Estimated P ro fit  for f i r s t  year operation



В4ЙЫ) *0N 

8 HH DAY

7,500.00
__ 2.500.00
128.524.00
128.500.00 Le

95,000.00 Le
53,500.00 Le-

В.! .ЕЕ 0Ы 

12 Hfí. DiJ

10,500.00
3.500.00

179,955.60
180,000.00
138.000.00
42,000.00 Le



PILOT STONE CUTTING PIuiRT 

COST OF INFR. .STRUCTURE

Lands and Buildings 

E lectricity  & Water

15.000. 00 Le

25.000. 00 Le

40.000. 00

Cost of Equipment 157.3'18
(As per Annex V) '177»3/18.00

Total Value of Investment = 177»3'18.00
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„NNEX VIII

PROJECT IMPLEKEMhiTI OH PgQGR.JfllE

1. Study and approval of Report By Aug. 1982.

2. Placing orders for machinery by Oct. 1982

3. Training of 2 people by Nov. 1982

4. Completion of infrastructure by Jan. 1983.
5. Arrival of machinery by Jan. 1983.
6. Arrival of Quarry Supervisor 

fo r  three months to supervise 
in sta lla tion  of machinery Jan. 1983.

7. Arrival of Stone Consultant
to co-ordinate s ite  works and Lay out 
foundations 3 week period* Jan. 1983

8. Installation  o f machinery by April 1983.
9. Return of Stone Consultant to 

commission machinery and assist with 
sales promotion 3 week period Kay 1983

10. Commencement of Commercial Production From Kay 1983
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