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2.

SUMMARY

The present imports of paper amount to 2,0C0 - 2,300 tons per year
and the total value of imported paper is spprorimately 4 million
Leones per year ( 1 US = 1.05 Le ). The per capita consumotion
is 0,55 :g/year, but it is likely to grow rapidly if there is local
production of paper. The firoduction of paper wili have positive
inpact in respect of the education dlans end also cn country's eco-
nomy reducing imports and creating new jobs and nev source of reve=
mue,

The only avaiable filrous raw material is rice strav estimated at

900,C00 to 1 million tons per year.

An integrated pulp and paper mill is suggested with a capacity of

20 tons per day ( 6,000 tons/year ) of writing, printing and wrapping
papers The mill shall be equipped wita a multi-purpose paper machine
capable to change the papsr grades produced in accordsnce with market
requirements. The rice straw pulp will comstitute 80 Z of the fur-
nish composition of these papers.

If growing market enables in future an expansion of the proposed
mill, the first production line will continue with the production of
writing and printing paper grades only and the new production line
of approximately the same capacity shall manufacture wrapping paper
and packaging board.

Total investment cost is roughly estimated at Le9 million, of whidh
Le 6 million is the cost of machinery, Le 2.5 million - the cost of
land and buildings, Le 0.5 million - working capital.

Illustrative projection of fingncial operating results shows net
profit of Le834.500, i.e. 19.8% of scles or 9.24% of investment,
The bresk-even point is at 10 tons/day productiom, however, even
with this production capacity the mill can operate with profit,

if the investment cost is lower, i.s., if reconditioned second-hand
machines are purchased.,




A follow-up feasidility study is recommended comprising evaluation of bids
from machinery suppliers, preliminary design of the factory end detailed
cost estimate,

Further UNIDO assistance will be required in procurement of consultancy
services and in purchases of equipment,
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ITRTROCTCTICN
. Project background

Tree education at certain levels introduced by the Government
of Sierra Leone can only be effective if there is a continucus supply
of paper. Since thers is no paper mill in the country all peaper,
paperboerd and paper products have to be imported. These articles,
however, are not always forthccming, because of the current inter-
national economic exrisis and the limitations of foreign exchange in
Sierra Leone.
The above conditiops led tc the conclusion that a posaibility of having
a paper mill should be taken into conaideration. 48 a result of this
conclusion, during the UNIDO Industrial Boerd Meeting keld in Vienna
in March/April 1979, the Sierra Lecne delegation had discussions with
the members of the Industrial Operations Division of UNIDO concerning
the feasibility of establishing a pulp and paper mill in Sierra Lecne
using rice straw as the mgjor imput,
Formel request from the Ministry of Develorment and Economic Flanning
for assistance to study the possibility of establishing a pulp and paper
mill in Sierra Leone was channeled to UNIDO via the UNDP office in
Freetown on 10 Aungust 1979. At the request of the Permenent Representative
of Sierra Leone to UMIDO, Mr. B.M. Conteh, an informel discussion took
place in Vienna on 23 August 1979, between Mr, Sama S. Banya, Minister
of Develomment and Economic Planning, Mr. B.NM. Conteh, Permanent Repre-
sentative and officials fprom the Industrial Operations
Division, UNIDO. One of the projects discussed was an exploratary mission
to assess the rossibility of starting a pulp and paper industry. The
Minister inideated that he attached great importance to thes early ine
Plementation of this project.
S outline of offiei ents
The project document of 14 September 1979 was accepted by the
Government on 6 November 1979, The nomination of the expert was accepted
by the Govermment om 31 December 1979.
Total UNIDO contribution was US g 13,500 (3 m/a expest, etc.)
The -duty station was the Ministry of Trade and Industry, Freetown,
Sierra Leone. The Project started on 11 Febrmary 1980 and was completed
on 10 May 1980.
Objectives of the Project.
Inmediate objective of the project was to examine ccnditions undes
which a first pulp and paper mill could be operated in Sierra leone,
The long term objective was to study the feasibility of starting a
pulp and paper industr; in Sierra lLeone and its import:..ce to the
develomment stratecy of the country.
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The production of packaging paper and board will Gtoost the local
industry enabling better packaging of manufactured products, 4s a
vwhole the production of paper will have a positive impact om
country's economy reducing imports and enabling export of paper

to meighbouring countries, creating new jobs and a new source of
revenus.,

Je 4o Main activities of the project.

The writer was attached to the Winistry of Trade end Industry. In
co—operation with his counter-pert , Mr. Same S. Banya, Assistant
Small Industries Officer, he has summarised the data concerning the
country's demand for paper and established the availsbility of raw
materials end utilities, This has been the base for propossls in
Tespect of the recommended mill's capacity end for 32lectionm of the
site for the location of the mill, A brief, preliminary investment
and production cost estimate is also included thus enabling to assess
the break-even point and the economical viability of the project.
Findings arising from these activities are detailed in section 4.

Pull 1ist of persons contacted is given in the Appendix No,3 (ret.6.3,)

The writer would like to express his particular aporeciation of
the excellent co-operation with his counter-part, Mr., Sama S, Banys frem
the Ministry of Trade and Industry. He is also greatly indebtted to the
O0ffice of the Unitad Nations Resident Reprssentative in Trestown, %o
Mr. Ivan F, Coutreras, Senior Industrial Development Field Adviser UNDP/
UNIDC and to Mr. S, Shafcat A14, Team Leader of the UNDZ/UNILC Project on
Industrial Development Programming and Project Zlaboration, for their ready

collaboration and for much helpful assistance received, which facilitated
the task of his aission.




4. PTIDINGS.
4,1« Hocal demend for paper

4e1e1. Per nz2-:t2  consumption of paper
The imports ¢f paper, paperboard and paper products are approximately
2,200 - 2,300 tons per year (ref. 6.4. end 6.6.) Totzl import figures
are almost stabile, showing even alight declize in 1976 ard 1977.
The latter was, however, most likely due to the rising prices of

paper. Therefore the itotal value of imported paper, paperboard and
paper products is also rising and currently it can be estimated at
4 million Leocnes per year (ref. 6.5. and 6.6.).
Thus with no local production of paper and with imports hazpered
by the limitations of foreizn exchange the present per capita
consum) don is very low: 0.55 kg/yeax.
The dation in 1980 is actually estimated at about 4 million
exceeu.ng considerably the population estimates of the National Develovment
plan (ref. 6,84 7.1 and 7.2.)

4.142, Paper consumption trends.
Two major groups dominate the pattern of the paper consumption (zef.
Gokey 645, and 6.6.):
Approximately sC; of total imports oI paper are packaging materials
like corrugated boardi packing containers and wrapping papers,
25 to 30% are cultural papers: printing and wrifing pepers, ruled
or squared paper, exercise books, news print etc.
The rest are specialiy papers imported in small guantities.

4.1.3. Major consumers of cultural papers.

4e1e341.BEducation.
Per capita paper consumption for educational purposes can be
roughly estimated as 2,5 kg/year at primary 3ehcol level and® ‘kg/vear
at secondrry and higher levels. Thus with reference to the sstimated
number f studeats (ref.6.7.) the demand for exercise hooks and otaer
kinds of paper for educaticnal purposes in 1985 will be approximately
900 tons for primary schools and 500 tonms for all other schools,
totalling to 1,400 tons per year.
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Government Printing Depzriment,

Thig Depsrtment does all printing jobs for the government offices
and also procurement and distribution of steationzry. (ref.6.3. " -.

The consumption is approximz=tely 120 toas per year of printing papers,
cover papers and bosrd for prirting purposes and 240 tons/year of

Stationary.

T~igmings =2ni other waste from the printing presses are being burnt
or dumped and could be ea3ily used for repulping in case & paper

®mill would be established, The amount of waste is estimated at 8%.

Newspapersa.

The major newspsper ir Sierrz Leone is "We Yone" (ref. 6.3.7Z.!
edited twice a week with = circulation of 15,000, Sunday editiom
has 16=-20 pages, Vednesday edicion 12 pazes. The size of the paper

nsed is 30" x 20" (762 x 508mm) and the consumption is 60 resms

on Sundays and 45 reams on Wednesdays.

No tt+immings are available., The circulation is limited by the
capacity of the printing press,

The proprietors are now installing a roter:;” press and later this

year will be ecitinc a daily 16 pages newspaper with a circulatioa
of 25,000, In 1981 they are also planning a weekly magazine and a
monthly political review.

Thus the present consumption of newsprint of 48 tona/year will

rise to approximstely 120 tons/year.

There are also in Freetown some othsr newspapers: Daily Mzil, Flahk,

The progress, Tablet and Sabanoh., The volume and the circulat.ons
of these newspapers have no significant impact on the comsumption
of newsprint.

Atlantic Printers Ltd.

This company does gener=l printing jobs for the public. The con-
sumption is appraximately 20 tons/year of wood free bank paper, cover
paper and cardboard.

The waste is estimated at 2=3% and could be collected for repulping
in a paper mill.
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Local price gquotations are 350-1050 le/-on of bank paper end
161050-1250 Le/ton o7 cardboard (ref 6.3e1c.)

Commercial Printers Company Ltd.

The consumption is approx. 20=30 tons of printing peper per year.
The waste is estimated at Sv6% and could be collected. The local
price Tuotations are 590-800 Le/-0n of paper.

The company is slso mamufacturing approximately 2 million exercise
books per year consuming for this purrose 100 tons/year of writing
paper. {ref. 643+ 16.)

Full list of printing srccess im Sierra Leone is given in the
Appendix No. 9 (ref. <.2).

Major consumers of packaging paper and paperboerd.

Taited Paper Company Sierra Leone Ltd. (TNIPAC) Freetovn.

The factory is manufacturing corrugated boxes cocnsuming 120 ton/
year of imported corrugated board.

Thers are 7-10% of trimmings and other waste that can be collected
for repulping in a paper mill.

The factory is also rewinding and cutting tissue paper. The
capacity is 5,0C0 toilet paper rolls per day,

the consumption of tissue paper is varying from 120 to 180 tons/yea.r
waste approx, 9%. (rer. §.1.13).

Sierra Fishing Compary Ltd., Freetown.

One of the company's activities in the packaging of {pozen oOT
canned fisk and shrimps. Izner packs are made of foodtoard, outer
pecks of twip-wire board. Consumption of packing materials:

For shrimps

250,0C0 izner packs of 100g each = 25 tons/year,

25,000 outer packs of 750g each = 18,75 tons/year.

For cmttle fish

7,500 packs of 850g each = 6,35 tons/year.

Total: approrimately 50 tecns/year.

Following the requirements of external smarket the packs have high
quality finish with multicolour print and varnish., They are
inported ready made (ref. 6.3.:7.)
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Other existing ccnsumers of packaging paper sné boerd
include:

- Sierra Leone Brevery Ltd. (containers of peper board).
= Retionel Corfectionery Ltd. RATCO,

= Aurecl Tobacco Company Limited,

= Sierra Leone Match Industries Limited,

- Sierra Leone Suitcase Works Limited

= Washex Soap Company,

= Seaboard West Africa Flour Mills Limited,

- Selt Mamfsacturing Company Limited.

Mz jor future consumers of psper sacks:

- Mamunta Sugar Mill (ref. 4.2.2,)
will start operation early 1981,

~ Cenment factory: production targets and starting date
are not known yet,.

Pibrous rav meterials

wWoca

The forestry sector in Sierra Leone has little sigrificanee.

The country has over 289,300 ha forest reserves, i.e. sme

4% of its land surface. Most of these forest reserves are
located in the eastern part of the country (see map - ref.6.10).
The exploiteble forest ares is estimated at 192,J00 ra. The
forests are predominated by s large variety of lesser known
species, There are no comprehensive forest inventories, ihe
standing volume can only be assessed roughly as follows
(refeTe):

Sawn timber species 2012 million n3
Veneer speches 1.43 million m3
Total 335 million &3

Besides the above forest reserves protected forests of Gmelina
arborea have been planted in marrow strips {50-200m wide)
along the main roads. These plantations cover some 7,600 ha
and are aged from 1 to 45 years. The standing volume is not
knowr (ref, 6.3.5. and 6.11,)

Some smell experimental plots of pine (Pimus carribes) have
been planted on Xamrul HI.= in the vicinit~ of Kenema, The
growth rate of this pine is mevorted to e tairly high (ref.
6e3e 2¢.)




The najority of the forest reserves are committed to the
existing and planned saw millis. The larsest plant is that of
Porest Industries Corroration in Kenema which consists of a
sarmil  furndture factory and joinsry plant. Pargumz Saw-
nill produces sawn timber only. The sawmills in operation

have the following capacities (ref. 7.8.):

Abnwal  Arnual .
Capecity Production —
Forest Industries Corp. Kenema: 14,000 3  3,:C0 m1*) 60
Panguma S2:mill | 7,000 ;3 1,200 =3 60
Forestry Diwision Sawmill Kasewa: 1,120 m3 J7E m3 42
Vaikends Sawmill: 672 m2 3¢ =3 8

*N.Bs Part of the production facilities was destroyed by the
fire in 1977 and a second fire in 1978. According to

FIC Annunl Report 1978 the production of smwn timber

amounted to 2,866 a3 in 1977 and 4,052 a3 in 1978,

The capacity of the planned Sileti Sawmill will be appraximately
20,000 m3 sawn timber peas (ref.7.7.).

The waste from sawmilling is used as fire wood. The mansgement
of Forest Industries Corporation is considering a develooment
programme which would probably include also tke utilisation of
wood waste and sawdust for the production of fibreboard or its
gesification,

The quantities of wocd sawn in the existing and planned sz
mills given above do not justify the establisiment of a viable
pudp mill based on waste from sswmil.ing. A wood pulp mill
based on logs felled in forest cannot be recommended because of
very high cosy involved in felling and hauling operations which
includs slso the cost of building access roads.

There are also 3ome technologiczl problems involved in the
production of pulp from mixed tropical species. ‘heoretically i< is
possible to use 3ll the species in the tropical forests, but im
practice the heterogeneity of raw material causes veriations in
pulp quality mmacceptable escecially in small-capacity amills.

An integrated 3,000 -src/year mill based on natural forests

was operated as a pilot plant in Ivory Couast from 1950=54,
Bconomically, the mill's capacity was too 1low to be profitasle.
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4.2.3.

4.2.4.

The above findings ard considerations show that there are no prospects

for a wood pulp mill in Sierra leone unless an appropriate afforestation

programne of planting selected species of tropical and sub-tropical ]
softwoods (preferably pine) and fastgrowing hardwoods will be implemented.

However, with 10-15 years growth cycls this camot give immediate production

effects.

¥ ove

There is an aboundance of mangrove on coastal swamps in Siezza
Leons. Mangroves heve been always selectively exploited om a small scals
for building poles, fuelwood, charcoal, etc. Most species regenerate
readily under tkese conditions and do not require intervention froa the
forester, A chip harvesting operation, however, is not selective, More- |
over, itas scals may be such that the clz2ared areas ars well beyond the
biological capecity of the apecies for natural regenmeration. Replanting

would involve considerable financial and manpower resources,

The mangrove clearance would also effect such features as coastal
srosion, the mobility of sand bars, tidal and cvirent movements, fish
breeding, ote.

The harvesting esnd transport overations in inaccessible swamp
areas would result in high coat of raw material delivered to the factory
sitas.

Thus the use of mangrove as raw material for the production of pulp
and paper cannot be recommended.,

Bagasse

A sugar cene plantation of 3,000 acres (1214 ha) has been established
in the vicinity of Mammta (see map - ref.6.12.) and a sugar mill is weing
constructed with the aid of the goverrment of the People!s Republic of
China. The production capacity will be approximately 6,000 tons/year.
The will is scheduled to start operation early next year. The content of
bagasse is expected to be 25%, however, all bagasse will be burmt as fuel
in the ateam boiler and there will be no surplus of bagasse for the
production of pulp (ref.6.3.20 - 6,3,22),

Jaste Paper

At present all waate from the printing presses a2nd from United
Paper Company is being dumped or burmt. The quantiiy of the waste paper
that could be collected and repulped in 2 papver mill can be estimated as
follows :




4.2.5.

kraft corrugated board waste from UNIPAC: 9-12 tons/year

tissue waste from UNIPAC: 6=9 tons/year
printing wasts: Governmeant Printing Dept: 9.5 tons/ysar
Atlantic Printers: 0.4-0.6 tons/year
Commercial Printers: 1=1,8 tons/year
Other sources: 14=17 tons/year
Total: 40-5) tons/year

Rice Straw

Rice is by far the most important sirgle crop as it is cultivated on
approximately 1 million acres (405,000 hectares) by about 80% of farmers in
all parts of the country. In 1979 the production was 251,500 tons of
cleaned rice. As a result of the intensified rice develomment programme
which the Govermment has embarked om, addiitional 400,000 acres (162,000
hectares) are to be cultivated and the production of rice ip 1985 is
estimated at 430,000 tons (ref.6.13).

The distribution of the rice cultivation by districts ard provinces
is presented in the Appendir No.14 (ref. 6.:4)., The highest is the
production of rice in the Northern Province, especially in the Port
Loke District. Rotably the intemsified rice develorment programme is
expected to cover areas in Mapotolon, Kassiri, Port Loko, Makeni and
Magburala in the Northern Provi.wce, as well as Gbundapi, Moyamba and
Bo in the Southern Province (ses map - ref. 6.12),

The common prectice is to harvest rice once a year: in November - December

on upland plantations, up tu Jamuary on swamp plantations., The Govermment
is encouraging the cultivation of swamp rice because of higher yield.

The rice straw is being left on the fields. According to the information
available the average quantity of straw is 6 tons per acre(14.8 tons per
hectare)far all the rice ecologies (ref. 6.13). This fizure seems to be
exaggerated. Rather it can be assumed that the yield of rice straw reaches
approxizately the same figure as e.z. in Zgypt: 2.4 tons/ha p.a. v 3.7 tons
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of straw per ton of rice. Thus the correspoading quantity of rice
straw avzilable in Sierrz Leone would be 900,000 ¢o 1,000,000 toms p.a. ' l
This figure is comparable to that in Egypt where the anmuel production

of white rice stands azt some 270,000 tons p.a. and the corresponding
quantity of rice straw reaches 1 million tons p.a.

The consumption of rice straw for prlping in Egypt is at present
100,000 to 110,000 tons p.a. (ref. 7.13.)

In Sierra Leome for an initial production of 6,000 tons of paper
per year the consumption of rice straw would be 10,000 to 12,000 toms
per y-<ar.

Otker raw meterials

The chemicals used in the pulp mill devend upon the technological
process, For the pulping of rice straw probably & simple chemo-
mechanical pulping process will be most suitable, with cooking under
atmospheric pressure done in hydropulpers and followed by hot stock
refining, In this case lime and caustic soda will be necessary.
Sodium sulphite and sodiwp bicarbonate are used in mono=sulphite
bateh cooking, caustic soda and chlorine - in the continuous Celdecor-

Pomilio process.

Chlorine, sodium hypochlorite and caustic sods are necessary for

bleaching the pulp.

The stock additives used in the paper =:1l1 are: aluminium sulpbate,
rosin, starch, soda ash and miscellaneous chemicals used in smaller
quentities, like dyes, optical bleaching agents, etc.

All chemicals have to be imported. HNo locel rrice quotaticms for
the chemicals were available.

Ttilities, manpower , land.

Power

Sierra leone Eleciricity Corporation's (s1=e) power stations are
located in: Preetown, Lungi, Port Loko, Rokupr, Kambia, Makendi,
Magburak:, Xabala, Koidu, Keilahum, Eenema, Pujehun, Bo, B:nthe and
Moyamba,.




Agency staticps: N'jals, Jimmy Gegbo, Koyeima, Daru .

The capacity of gererating facilities (ref. 7.1.):

Location Installed Firm
Capacity M4 Capacity W

SLEC Westsrn irea 26,505 15.970
SLEZC Provinces and agency stationa 13.991 3.0%0
Private piants, Freetown 0. 81 N.8.

- " <, Provinces 1,805 0.256
Mining Companies 38.195 21,770
dater treatment plants 5.401 1,700

Tumbuna Hycro-Zlectric Scheme with a capacity of 46 MW of its first
phase is in the early planring stage.

For a pulp and paper bplant of approximately® ¥ of installed
power the only relfable source seems tc be the Xing Tom power stasion
in Froetown with a capecdity of ca, 20 ii. Qutside Western irea in
relatively good condition are the power stations in Bo, Keneme and
EKocidu, however, due to the limited capacity of the stations the
location of a plant with such power demsnd would create serious
problens (e.g. the capacity of the Port Loko power station is 1 W),

According to SLEC rules the plants with high power demand skould
have their own generating facilities as stard-by. The supnly will
be with 2 high temsiom line (7' £7). If the substation is provided
by the customer the tariff iswe 5.0C ze.xi of demand per month plus
cousumption rate 8.5 cents per <ih. Mininum charge is e °.UU ter
month., If the substation iz provided by SLTC the consumpticon rate
is (.5 cents per <«in 2nd he minimum sharge 13 Le TLUL.UU e TOnTA

(ref,6e3.22-)
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Me cvern~e anmuel reinfall ranges Irom about 1,750 M neer the

Guinea froniier in the Iorth-Iosi to ebout 4,600 mm on the coest near

iberizn bordere The annuel reianfall aeverage for ihe whole ccwmTy

4

is 2,780 m. The mrecipitaticn, however, is coxncentrated in the rainy
seasor beiweer the months of llay and Noverber. There are ihe probiezs
of floodins durins the rainy season and, conversely, the difficulties
in obfeininz sufficient weter surply dwing the dry season (ref.7.1.
end 7.2) The best water supply scheme is operating in Vestern Area,
™e Guma Valley "fater Ccmpany operates water treatment plant with a
capacity of 18 million galloms per dey (81,720 n’/dzy) end provides
water 6 Freetown énd other setilements in Western Ares fr-m Sussex

to Allen Towne The Guza D2n reservoir (see mep = ref, 6.15.) has a
capecity of 4,800 million gelloms (21;8':illiongn3}uand can easily
wovide estimated 4,000-5,000 m3/day of waier for a pulp and paper nill
»af, 6,3.30.)

e te=iff for treated drinlming weter is 0.40 Le/m~(1.80 Le/1000 gell.)
Me water supply scneze in the movixnces cennot provide sufficient
quentities of water for industrial purposes due fo lizited capecities
(eege To 360 nj/h,zenema 400 n3/£” Port Loko 150 13/h).

Me 1oy »ates of some vigrer rivers, like Rokel, Sewa gtc. hzve not

been mede availatle,

4 refimery is operated ai Freetowmn (Cissy) by the Sierre Leone
Pe<rclewm Refimins Compzny Lids This company is owned joinily by the
Governcent and fowr 0il companies: 3ritish Teirolewm, Shell, Texaco Africa
and Yobil 0ile The marketing cf petrolewa troducts is being done by the
0il commanies. TFuel oil is readily aveilable in Treeiown and 'festern iTrea.
e o0il cocperies, however, decline deliveries of fuel oil outside'w;stern
irez due Lo ihe shoriaze of transport facilities (teniers).

The price of fuel cil supplied in large guantities in ‘lestern Aree would be:
0.81 Le per gallon duly-ITee,
1,23 Le per zallon duvy=-palide

(Refs 643.26.)
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workerse & draft troining programne ghould censtiitute an imzoriznt rars
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of the prelicinary design of the factory and detailed vre-invisizent
study.

A review of the average monthly wages axnd salariss anld a detailed sstizate
of the required menpcwer for the Jronosed pulp a2nd Japer zill zre siven

in <he apovendiz Jo. 16 (ref 6415)

Gonstruction and re-eir foeiiitizg

4 larze size workshop eszablished by the Ief
Railwzy for the maintenence of iis locezotvivrs and cerris
transformed into Iztional Vorisshop. The btmilt wp 2z cevaers 20,300z,
Tha facilitics includes= - repair and maintensnce 500D eg'n
lathes of verious turnins diamssers z2ni lanxth, Suoret loihes, sile-nrzzd

3 S T H <. - Ty $71 2 S T 1 PRV NN
boring mills, &rillins zachines,2illing nalhiines, planers, srizding

nachines, etc,

- ywood saw nill, joinery and upholstery shwod

= cast iron fourdry and aluwinium casiing sihon,
= blaclmnithing and conper saithins shop,

- sheet and plate fa2brizaticn shop,

= 300l room,

The emplojment is aporox. 400; 50 of it ore silled vorers (ref.8.3.22.)

The Tational Workshop has 2 consicderadbls zoZentizl i {h: repair
ent

B

¢ maintanance of plant equinpents end iz thz fabrication of engineering goods

.t . n ~ 5 R Y, o N aRET - ——— [N
sainst orders. Thus the rejeir woriishon of e IuU e pajer zIill ca2n e

o

reduced to the nzcessery minin'm of naintaranca faciliiizs,.

Land
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ver, wiih the present iancrt fi

LI3]

000 <ons/vear 2n irmediate consimpiion juwmp
cannzt be sxnceted, JTieralcre e zore zoderate troduction capacity cf

(S84
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§,C00 = €,000 tons/reer fox thie Tirst phase of the puly and paper zill
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Sor ihe prenosed nrciuction cepecity, but
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2 {his indusirr in Sierra Leone. The wrifer sugzests tiat som2 of the
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Zistins rice buying siadions, established urp-country o Sisrrz Leone
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Produce larleting Toord, can te easily egidipned with mohlile szall baling

rachinzs and gerve zlge as rice siraw duying ceniTes on = CORNIIRCL tasis.

ould be transporzed by lorries *o

*he pener =ill, & crice of 10 Lefton of siraw balsd and delivered to ©
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sroliizble oneraticn of the pdp and poper zill,

A A e
P -

s L ki ‘

Somparative prelininzery inveeizens ond produciion cost estinates
Lzve veern nade (xﬂv°ﬂ~*z 0613 = 125,5,12) Tor aopaeitizg of 10, 20
~n% 33 tons/dz (3,000, 5,000 and 2,000 * n~/"~ar). e crznlirsig of
that the oroduztion of 10 tcns/day 1oz sli htly
:;u :.l‘l.tg
07 znwne ven zan be gonerzied at srofic
ir ot Te aohiieved b surcnasiag
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The riter sucsests, Lovsver, to start with e production of 20 uons/day

(5,000 tons/yeas). The machines azd equipment shall be rated Zor a production
of X0 tons/day, thus enablias the mill, after the initial pericd of opsration
with lewrer production carzacity, to rzise gredually the output o the derand

oF the market with no adiiticnal investment zost.e Provision skould be made

for the futwre ersction of 2 sizilzar pulp and veper productiorn lire,

4eDede Production nrosrare

The easiest and most profiteble (ref 6,17 and 6.1S) prograrme would

be the production of wrapring peper erd —aciemging board from unbleached
oulp and this is suggested for start-up and iniftiel pericd cf operztiox,.
Fron the socizl poin% of view, however, this indusiry should also cater for
cultiwral reeds of the vpopulation, especizlly for educationsl needs,
Therefore the writer sugsests that the pulp mill shall be equipped with
tleaching depertment rizat fron the beginning and the paper zachize shall
be a nulii-purpose Fourdrinier cepable of srcducine at intarvels mbleZched paper

‘crades, lilke the gbove mentioned wrasping Zeper arnd pacimging voamd,
as well as bleached pzrer grades for writing and srinting surzcses., This
11l involve appromimately 107 higher initial invesiment cost but will also
subgtantially troaden the variety of peper grades produced. If sgrowing
zarket will irn Zuture enable an exzpension of the zronosed nill the 2bove
first production line would continue with the producticn of writing end
printing paner zrades only and the new produciion linehell produce
exclusively unbleached pulr. The second paper nachine would be an iU rachine,
Dessibly Trin-wire, s0 fthat it would menufaciure also zachkine glezed wrapning
seper, and line board, Ir this case 2 pzner ccaveriing plant zanufectiuring

corruszted véard zoulld be 2ddad to the pazer zill or could be established

w3

as an independent manufacturing wnis,

4eSa5a Prolimirsrr lovegut of the nlzat

PULE LITL: 20 - 25 tons/day.
An inexpensive and simple chemo—rechanical process is sugzgested for the

ouwlp pille In thig case the following tasic equimeant will be required:

- scales for straw bales, capacity 5C-100 ks,
- S+rayw conveyor,

- gtoaw cutver,

- DloWer,

- cyclonz separstior,

- screyw mizer-Izeder,

- nydrapulier,

- notv giocl chest ith asisator,




Other production processes for the pulp mill, like e.g. cooking
in baich digesters or a continuous Celdecor-Pomilio process can
e
machinery or convenient credit facilities.

-t

e 2

hot stock refiner,
dilution box
vibrating screen
riffler

washer cum thickener

washed pulp chest with agitator

washed pulp chest pump
screw press

opening machine
chlorination tower
acid wash filter
alkaline tower
alkaline wash filter
screen

cleaners

decker

bleaching tower
final wash fiiter
storage chest.

PAPER MILL: 25-30 tons/day

(The straw pulp drains very slowly.
improves the sheet formation, however, it seriously limits paper
machine speed.

Rasic equimment:

Eydrapulper for repulping of imported wood pulp and waste

paper

Hydrapulper extraction pump
5 - 6 beaters or refiners

2 deflakers

considered, subject to competitive prices for the

To a certain extent it

Therefore for a given production rate the rated
capacity of the paper machine should be higher.)



- 3 - 4 mixing chests with agitators, the caracity and

mmber of the chests to be in accordance with the design
of the stock preparation section

- machine chest

- Fourdrinier paper machine with a capacity 30-40 tons/day,
required to cover a wide range of grades and of basic
veights (from 60 to 300-400 g m?).

- overhead crans
- revinder - slitter
- sheet cutter

- gaillotine cutter
- 2 lift fork trucks

AUXILIARY AND SERVICE DEPARTMENTS:

- Pumps for the pumphouse

- Blevated water atorage tank

- iffluents gettling basin or lagoon

- steam boiler

- Pack pressurs steam turbine + gemerator

( Since Sierra Lecme Zlectricity Corporation requires that an
emergency power gemerating unit (ref.€.3.23) be installed,
the writer suggests to install a steam turbine instead of a
diesel generator set and to generate power contimonsly, thus
reducing the cost of purchased electricity. In this case the
steam boiler should be comstructed for higher steam pressure.)

- Zlectrical substation with a 11/0.5 xV transformer

- Maintenance workshop edquipment (limited to minor maintenance

jobs only - ref. 4.4.5.)

- Laboratory equipment for juality tests

- Fire fighting equipment

- Vehiclee (motor-car, minibus, delivery wan, 2 lorries
2 1ight tractors with trailers).

NOTA

It {s recommended to consider as an 2ltermative the purchase of
reconditioned second - hand machines. This would reduce
considersbly the investment cost and increase the profitability
of the mill.




4.5.6.

Prelininary estimate of investment ard production costs
The investment cost estimate for the pulp and paper nill outlined in

sub=gection 4.5.5. above as well as production cost estimate related

to the production capacity and prosramme discussed in sub~sections

4.5.3.

and 4.5.4. are preliminary, based on rsports from other mills

and personal experience. Ko price guotations from potemtial suppliers

of machinery and of raw materials wers available,

Pollowing assumptions have been made:

a)

Case 1

Casge 2

£)

The furnisb compositions for umbleacaed and bleached meper
grades will consist of SO% unbleached or bleached straw pulp
and of 20% unbleached or dleeched imported wood pulp accordingly.

Two cases have been studied, each case at three differsnt production
lovels; case 1 - production of bleached and unbleached grades.
Case 2 - production of unbleached grades only.

- Production of:

printing paper (tpa) 1,000 2,000 3,000
writing paper (tpa) 500 1,000 1,500
wrapping paper (tpe) 1,500 3,000 4,500

Total (tpa) 3,000 6,0C0 9,000

- Production of wrapping paper only: 3,000, 6,000 and 9,000 tms
per ammum.

Tield of pulp from rice straw is asgsumed at:

35% for bleached pulp

55% for unbleached pulp.
Price of atraw is estimatad at 10 Le/ton, of unbleached wood
pulp at 350 L¢/ton and of bleached wood pulp at 400 Le/ton.

Prices of ond product:
Printing and writing paper 800 Le/ton
wrapping paper 600 Le/ton

Cost of building:
5,000 2° at 400 Le/a° = 2,000,000 Le




4.5.7.

g)

h)

1)

Interest:
10% on 1/2 investrent cost.

Income tax:
30% on gross profit
Depreciation:

&% on machinery
5% on buildings.

I1lustrative projection of financial operating resulis is givem in
Appendix No. 17 (ref.6.17) for zase? and in ippendix Fo.18 (ref. €.18)
for case 2.

Site selection

To select a sits suitable for tue construction of the factory, various
sopetimes discrepant, premises are to be taken into consideration.
Prevailing is the opinion that the pulp and paper mill has to be located
in Western Area, with an option either near to Waterloo (1ocation 2) or
in the vicinity of Toke and No,2 settlements (location 1 - see mars -
ref. 6,12 and 6.15). These locations have following advantages:

Short distance from Freetown where major customers of the aill
are located, (ref. 4.1.4. and 6.9).

Availability of port facilities at a short distance: rachirery
and equipment as well as scme of raw materials (wood pulp and
chemicals) will be delivered by sea. Exported puper will also
be shipped by sea.

Housing for the mill persomnel is easier available in Freetown
than in the provinces where the cost of building a housing
estate would add to higher investment cost. In case of location
in Western Area only few houses for the emergency personnel are
to be built at close distsnce from the factory.

Availability of utilities, Power can be supplied frem the King
Tom power station (ref. 4.4.1 ) and water can be tapped from
Guma Valley reservoir (ref. 4.4.2 ).

Repair facilities of the National Yorkshop in Freetown at
short distance (ref. 4.4.5 ).

Tuel oil can de supplied only to sites located in Vestern irea
(ref., 4.4.3 ).
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Dissivantageous are: longer distance from sources of straw supply,
more troublesome acquisition of govermment land and the fact that
these locations will not contridbute to the development of rural areas
in the provinces.

In case, however, that the developmeni strategy of the Govermment

would require to locate the pulp and paper mill in the provinces

an alternative site (location 3 - see map , ref. 6.12) is suggested

in Port Loko District, near to the bridge crossing the Rokel river,

on the road from Ma Siakas to Port loko and Lunsar. This site is close
to sources of straw supply and not very far from Freetown with a Jairly
good road connection., The writer has had the opportunity to see that
even in mid dry season the R0kel river still carries a considerable
amount of water, however, no firm decigsion in respect of this location
can be made until the reports on the flow rates of the river are studied

and the possibilities of supply of power and of fuel oil are thoroushly
exsmined.

RECCMMENDATICNS

It is proposed that a consulting organisation speciaslized in the field

of pulp and paper industry be hired to carry out a detailed f{ea2sibility

study comprising:

- evaluation of bids from potertial mechinery suppliers and
selection of equimment best fitting to production targets outlined
in sub-sections 4.5.3 and 4.5.4 above.

- preliminary design of the pulp and paper mill in accordance with
technical specificetions of the selected equipment,

- final selection of the factory site, land survey maps

- detailed requirements of utility industry in respect of the
project,

- detailed investment and production cost estimate based on price

quotations from the suppliers of machirery and of raw materials

- trainz g pregramme for supervisory and technical staf?f,
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It is prorosed that UNIDC be requested to provide further technicel

asgsistance, in particular to find a coniultirg organization and to
carry out the detailed feasidility study.

UNIDO to bte asked to provide assistance in procurement of equipment

for the mill.

The possibility of purckase of reconditioned second-rand

machkines should be explored.

It is proposed to carry out the survey of external market for peper

ir pneighbouring ccuntries.

The Ministzry of Trade and Industry may adopt measures necessary Ior

the realisation of the project:

prepare the project budget and negotiate with development banks
and donors of capital aid the possibilities of financing,

take final decision on implementation of the project

decide which institutions or corparations are to be made
responsible for further planning and preperatory weork,

provide the land for the comstruction of the mill.

draw up provision om Goverrment policy in respect of invesiment
incentives, tariff protection of this new industry, etec.




Post title
Duration
Date required

Duty station

Purpose of project

Duties

APPENDIX No.!

6.1 JOB DESCRIPTION
SI/SIL/79/802/A/11=01/%32.1.E

Zxpert in Pulp and Paper Production

3 o/a
As early as possible

Preetown with travel within the country

To study the possibilities of starting a pulp and
paper industry in Sierra Leone using locally available
fitrous raw materials.

The expert is expected to:

1. Carry out a market survey to determine the local
demand for the different types of papers and board,

2. Make a study on the quantities of raw materiais
available in the country like straw, bagasse,
cotton waste, waste paper ete.

3. Analyze whether under the given conditions the
small-scale production of rapver or board is to

be recommended.

4., Make a first preliminary lay-out and cost estimate
for such 2 small pulp and paper plant. The expert
will also be expected to prepere a final report
of his mission setting out the findings of his
mission and his recormendations to the Goverrment
on further action which might be taken.




QUALTFICATICN:

LANGUAGE:

BACXGROUND
ITFPCRMATICN:

University degree or eguivalent knowledge in pulp and
paper techmology using non-woody fibers and wasie paper.

English

1e Mgraund and Justification

With local demand for all types of paper rising,
the Ministry of Trade and Industry is studying the

possibility of establishing a pulp and paper industry
in the country. Sierra lecone is virtually a non-

producing country as far as pulp and paper are concerned;
about 5,000 tons of paper and boerd were imported in 1977.

Assistance is needed to study the possibility of
establishing a2 pulp and peaper mill usirg mainly locally

available rice straw and other agricultural waste materials.
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APPEIDIX ¥0.2

PRQJECT COUNTHIRP.RT, DUR.TI'N OF iSSIZNIENT.

Name and function of projsct cowntarsart:

Mr. Sama S. Banya, &ssistant Small Industries Cfficer,

Ministry of Trade and Industiry, Freetown.

Stakting date of assi-nments 11 February, 1980.

Concluding date of assignments 10 Hay, 19%0.
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LIST OF PE2SCNS CCNTSCTED

Mr.

Mr.

Mr.

Mre.

¥Mr.

Mr.

¥r.

Mre.

Mrs

Mre

Mre.

Mr [

Mr.

Mr.

v‘l
S o

Mr.

M.Se. Konteh -

JeAeHe King -

I. Tuboku-ietzger =

I.P. Contireras -
CeDes Williams -
Sheikh He. Sesay -
We3e Mumn -
A.R. Seffar -
A.Pe Koroma -
C.He Lansana -
P.E. Harleston -
Se Shafgqat Ali -
Se.He Lanzley -
Sam JoE. lMetzzer -
L.Ce Forster -
James C, Tutt -
Sanusi D=en -

AP TDIX W3

Deputy Secretary, Ministry of Traie
and Indusirye

Principal Imdustrial Jevelopment

Officer, Ministry of Trade & Industry.

Director, Central Planninz Unit,
Miiistry of Development & Zconoxic

Flamming.

Senior Indusirial Develonment Field
Adviser, UNDP/UMIDO

Permanent Secratary, Ministry of
Zducation.

Principal Bducaticnal Officer=Prim,ry
Sc~ools, Minisiry of Zduca51ione.
Permanent Secretary, Ministry of

Agricul ture of Foresirye.

Chief igricul turist, Mirisiry of
Azricul ture znd For:sirye

Assistant Chief Porest Industries
Officer, Minis ry of igriculture and
Forestrye.

Senior Stztistician, Central Statistic
Offices

Controller, Customs and Zzcise Jeparm

Team Leader, UDP/UNIZC Frojects
Tndustrial Developmen® Pro ramming and
Project 31aboration.

DJenuty Government Printer, Governme.i’
Printinz Denar<ment.

YWanaginz Jditer, e Yona Fress Prroetow
7aner3l Manszer, 3tlansic Princers
Ltd., Freetown.

Commerzial Printere Cem-znr L-de P/ tow

Seneral ¥ana er, Sierrz Fis.in

VN

Company Lid., Preetowng
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19.

20.
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27,

28,

29.

30.

3l.

Mr, Orlzndo Price

Mr. Guo Shude

Mr. Hung

Mr. Jo

Mr. Lln

Mr. Jozs2f Kucsera

Mre J.TeDe Lewally

Mr. JoJe Stoll

Mr. M. 3arber

Mr. M.M. Sesay

M M. Jabber

Mre. Se3. Jones

Mr. SedeHe illiams

Mr. SOCO Larls;na

M-n

snag |

at-ache, Embassy of the
Republic of Chins in *he 2e-ublie

02 Sierra Leone,

Cooerdinator, Sugar Comzlex, Mamunta.

Team Lea’er, Suzar Cane Pl:ntation
? ot y

Hammtae
Factory Menager, Suzar iiill, Mamunta.

Yetallurzical Fagine2r, lationcl
Workshop, Fr:stown.
Jeneral ilznager, Forest Industries

Cor-oration, Kenemz.
?

)

General lanager, Panzuma Savmill.
Par ume.
Assistant S-les Minazer, Shell cf

Sierrc Leone, d2ad Cffice, Freatowne

Derarizent Manager, Yingsway
cemist = 2 Jivisica of e TUnized

sfrica Commany of Siexrr
Preetovme

ecne L+3d,

Zonager, SeLe Suitcaose ‘Jorks Lid.,

Kissy Cockyard.

Zeneral l.nazer, Sier-- Lenne
?

Slectricity Tor. or-iicne
¢

Chnie? Inzineer, Jumz 7alley 'later
Company, Fraatowm.
assistant Jirect-r, Lanis Surveys

Depar ment, Minisir:

cl L:.’.’JS¢
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AFPENDIX KO. 4

(W IMPCRTS OF CARER, PAPERBOARD AND PAPER PRODUCTS : 1975-1978
QUANTITY (TONS) -

Item Yoo Commodity 1975 1976 1977 Jamuary - June, 1978
641=100 Newsprint T9.482 117.445 163.844 62.661
641-810 Uncoated printing and

Writing papers in rolls

or sheets 158,508 100,827 118.055 74.807
641-820 Other paper and paper

board simply finished 104.740 158.457 161.658 33.440
641=830 Impregnated, costed and

decorated papers etc. 181.173 118.157 55.902 35.117
641-920 Camposite paper and

paperboard in rolls
641=93%0 Corrugated paper or

paperboerd in rolls
641=540 Ruled or sguared paper

in ron’ or meta 318.692 200176 890“3 4207%
6416970 Wall paper and '

lincrusta 2,032 1525 1.016 4,015
642-110 Packing containers of

peper or paperboard 523344 636.724 642.670 501.390
642-200 Correspondence papers

and envelopes etc. 103.673 61.645 55.80C 57.884
642¢300 Exercise books, registers

etce of paper of

P&perbmdo 2%‘364 145. 1 42 1 23.1 37 %0%9
642=930 Paper cut to size not

elsevhere specified 2T7.528 128,524 197.029 100.827
642=960 Articles of paper pulp,

paper or paperboard 163.031 170.501 158,660 43,756

Total 2,296.453 1,806.145 1,867.1TT 1,103.252

Source: Central Statistics Office, Tower Hill, Preetowr (ref. 6.3.°0.)

(Por the purpose of this report statistical figures have been computed into metric
tons: ! cwt. = 0,05082%).




APPRRDIX NO. 5

645 IMPORTS OF PAPER, TAPERBOARD ANT PAPER PRODUUTS:® 1975 - 1978,
FALUE {LEONES)
1 USS = 1.0% Le

Item No. Comrodi ty 1975 1976 1977 January - June 1978
641-100 Newsprint 36,370 124,605  217.526 37.836
641810 Uncoated printing and

writing papers in rollas
641=820 Other paper snd paper-

board simply finished 115,435 181.021  269.603 46.T76
641=830 Inpregnated, coated and

decorated pepers etc. 180.768 133.621 99.092 103.782
641-920 Composite pesper and

paperboard in rolls

or sheets 160701 40764 2.421 100‘43
641-930 Corrugated paper or

paperboard in rolls

or sheets 65.924 156.457 89.742 31.516
641-940 Ruled or squared paper

in rolls or sheets 315.918 23.170 124,574 41.623
641=970 VWall peper and lincrusta 1,955 3,803 162 5,837
642-110 Packing containers of

paper or paperboard 538,280 798,821 1,002,713 819,523
642-200 Correspondence papers

and envelopes etc. 186,911 124,356 208,920 167,484
642-300 Exercise books, registers

etc, of paper of paper-

board 555,962 275,575 357.615 164,476
642-930 Paper cut to size not

elsevwhere specified 408,556 212,844 416,872 141,601
642=960 Articles of paper pulp

peper of paperboard 272,902  355,4TT 345,306 135,075

Total 2'8959&9 2,528,014 34324,003 1’922I494

Source: Central Statistics Office, Tower Hill, Freetown (ref. 6.3.10)




€.5. IMPORTS QOF PAPER, PAPZHBCARD AND PAPER
PRODUCTS: 1372

Quantity (tors) and Value (Leones). (1 US3 = 1.0%5 Le)

tem No. Commodity Quantity Value
(tons) (Leons)

641-100 Newsprint 128.62¢% 27,242
641-810 Uncoated printing and writing papers

in rolls and sheets 251.5593 145,7C0
641-820 Other paper and vapervoard simply

finished 50.251 26,409
641-830 Impregnated, coated and decorated vavers

etc. 11.394 10,206
641-920 Composite paper and papertoard in rolls

and sheets
641-310 Corrugated paper or paperboard in rolls and

sheets 3¢.218 15,152
€41-340 Ruled or scuared paper in rolls or sheets 18,448 10, 298
641=370 Wall paper and linerusta 6.454 5,86%
€42-110 Packing containers of paper or paperboard 626.511 360,737
£42-200 Correspondence papers and envelopes etc. 261,857 134,708
642-300 Exercise books, registers etc. of paper

or paperboard 228.487 275,222
642~930 Paper cut to size not elsewhere specified 263.756 137.286
642=-260 Articles of paper pulp, paper or

paperboard R1,36° 246,377

Total 2,281,008 1,6233,2=3

Source:  The Sierra Leone auarterly Trade Statistics Vol. LAVIII. Oct.-Jec., 127>
No. 47 (ref.7.4.).

(For the purpose of this report statistical figures have teen coaputed into metric
tons: 1 cwt = 0.05082 t)
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APPENDIX No. 7

6.7. 6.7. NUMBER OF STUDENTS ATTENDING SCHOOLS
VOCATIONAL TEACHER
PRIMARY SECONDARY AND TECHNICAL TRAINING UNIVERSITY

YEAR  SCHOOLS SCHOCLS TRAINING COLLEGES COLLECES
1975 204,109 46,8135 840 1,519 1,642
1976 218, 276 51,564 571 1,656 1,574
1977 227,815 52,897 521 1,742 1,524
1978 241,482 57,414 895 1,868 1,705
1975 225,973 59,421 304 1,999 1,722
1980 271,31 62,322 1 2,133 1,722
1981 287,611 65,512 322 2,282 1,756
1982 204,868 68,788 21 2,447 1,773
1983 323,160 72,227 340 2,620 1,731
1984 342,550 75,818 249 2,802 1,803
1985 61,102 79,630 358 2,399 1,827

Source: Ministry of Education, Freetown (ref. 6.3.6.)

APPENDIX Yo. ©
£.8. POPULATION ESTIMATES (medium varians)

( thousands)

1960 1965 1370 1975 1380 *78¢<

2,126 2,367 2,644 2,772 3,192 1,977

Source: National Development Plan 1374/75 - 1972/7¢ - 1978 /79

(ref. 7.1.).




. 6.9
6.9.1.
6.9.2.
649036
62904e
629450
62946,
6e9.7.
649.8.
649.9
649410,
6090110
6094120
6494136
6490144
649015,
6494164

APPENDIX No. 9

PRINTING AND PUBLISHING ERNTERPRISES IN SIER3A IE(KE
S.L. Government Printing Department, Freetown,
Provincial Govermment Printing Press, Bo.
Provincial Government Printing Press, Kenema
Provincial Governmment Printing Press, Makeni
Ve ¥dne Press, Freetown.

Daily Mail Press, Freetown.,

Commercial Prin.ers Company Ltd., Freetown.
Atlantic Printers Ltd. Freetown.

Associated Printing Press Ltd., Freetown,
i.E. ‘Hacauley Commercial Printers, Kissy

New Era Printing Press, Freetown.

Pourah Bay Collegs Printing Press, Freetown.
Oduntor Printing Press, Freetown,

Michael Maurice Printing Works, Freetown.
Joshua Printers, Freetown.

Bunumdu Printing Press, 3o,

(Ret. 7. 14.)

<
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AFPENDIX NO. 11

Gelle TION ON GIELINA ARBOREA
IN SIERRA LZCNE
Acreage - about 18,750 acres (7588 La)
Age - from 1 year to 45 years.
Location of
Plantations = Plantaiions have been established all

over the country mostly inmarrow strips
along major roads,

TOTAL YIZID PRODUCTION PER ACRE

5 Years - 25,8 cu.ft. (1.80 ms/ha)
7 - 138 " (9.65 " )
9 " - 432 " (30,21 " )
11 " - 665 " (46,50 " )
17 " - 877 " (61,33 " )

The above production figures are applicable only to
the Bastern Province and on quality class 1 sifes.

Yields in the Northern Province are comparativaly
lower. These for the Southern Province are intermediate.

Source: Ministry of Agriculture and Forestry (ref. 6,3.8.)




6. 12.

MAJCR RICE

AFFINDIX XNo 12

CULTIVATION ARZIAS.
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- Alternative site for the paper mill in Port Loko District.

L, = Mamunta Sugar Complex.




JPP.IDIX TC. 13

6413 ATTUL PTODTITICN CF RICT - 1975 - 1979

Tear Aree under Culiivation (Acres) Annual Croo of Rice

(zetric tons)

1275 866,000 259,800
1976 933,000 279,900
1977 1,053,000 315,900
1973 872,600 219,650
1979 1,006,000 251,500
1980 : 1,076,000 322,800
19281 <« 1,184,062 355,218
1982 f 1,242,651 572,795
1983 ¢ 1,305,482 391,544
198 @ 1,370,500 | 411,430
1585 1,439,200 431,760

Cleaned rice = 50 pilling of husk ricee.
Averzze yield ol husk rice under &ifTsrent ecolosics, i.c. upland,

swanp, boliland, sressland:s 0,6 tons per acre.

&veraz: quantity cf straw for 21l the rice ecolosizs: 6 ions Der zcre,

Sowrce: llinistry of Asriculiim: and Forssitry (ref, 6.3.78)
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.12 ATTTIDIRNC. 14
IO0OTo0I0T ¢ RIS BY JIS3TRICTS
P S R, » - v 2 : 44 P... = S AW
Districts ADeE unazr rice M »oluction
Cultivation(hectares) Ares (Tons)

3o
Bonthe
_Moyanbe

DPujelim

Total Southera Provirnce

Eailahun
Kenensa
ncne

Total Zasiern Frovince

Sogheli
KRazbia
Toinadugu
Port ioko
Tonlolili

43,514
5,086
45,110
15,206
109,315

21,413
39,055
1£,948

T1,416

21,7€2
22,459
18,812
434459
29,628

130,220

13.2
1.7
13.8

6.6
11.9
5.2

23.7

61,745.82
54554..01
59,537.57
12,178,014
147,115.51

29,461.20
&0,520.33
26,727,561

116,762.39

25,308.37
334850651
23,927.03
874422434

21,57135

177,870.1C

Jestern iree £52 0.3 1,323.7¢
Total 3Jiecrra Leone 325,204 10C.0 142,87€.79
Source: Loiriculiurzl Stovisuicol B 7

has been cozsuted intc h:ictares: 1 acre

Lo zurpose of

[T e (rEfo 7.3)

rezort a2ree under rice culiivation

0440462 hz.).




APPENDIX No 15

6.15. Map of the Western Area.( Freetown Fenirnsula )
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APPZIDIX 10, 18

0.18 ILITSTRATIVE PROJEZCIION O CSINLToTAL OPZRLTIG 23STL2S (L z 1000).
CASEZ 2: FRCDTUITION CF RAPPING PILFIR OML .

Total Production _ (toms/yeer )

3,000 6,000 9,000
Sales: 1,800 3,600 5,400
Costs:
Straw 45 90 135
Imported pulp 210 420 : 6%
Chenicals 90 150 220
Total raw meterialy 345 700 1,045
Lebour end sunervision 250 260 260
Derreciation 525 525 . 525
Pover (electricity, fuel) 120 230 420
Other ovecheads 120 __1g80 - 300
Total costs 1,390 1,945 2,550
Gross profit: 410 1,655 2,850
Interest: 383.5 35245 401
Incone tax: 123 496.5 855
50€.5 889,0 1,256
Jet nrofit - 26,5 756 1,594
Invesinant:
liackinery : 5,000 5,000 5,000
Land 2nd buildings 2,500 2,500 2,500
Workizg eapital -0 350 —220
Total invesiment 7,670 7,350 8,020
et profis as % of cales - 21,28 2%.52
et profit as & of invesmen< - 9.76 12.86
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3155, Borme, 1972,
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Based Parels. FAO, llo.TA 2742, Rome 1970,
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Regearch and Design Institute of Tood Industry, Buckarest, Rurania,

Luzust 1675,
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£
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Ferestry Cengress Jaxorta, Ceteber, 1973,
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1z Réputlique de Guinde. TNIDO/TS/3CI/74/001/11-01/04/, F:bruary, 197S.
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Prompecis. ULDP/UTIDO0 Repomt 22/SIL/78/002, Freetown, September
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8.4.

8.5.
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Exvlanatory notes

Abbreviations used:
UNIDO
UNDP

SLEC = Sierra Leone Electricity Corporation

United Nations Industrial Development Organization

United Nations Development Programme

Weights and measures:

1 cwt (hundredweight) = 0.05082 t (tons)
1 acre = 0.40468 hectares

1 cubic feet per acre (cu.ft/acre) = 0.07 mB/ha
1 gallon = 4.54 litres

Production ocutput and fibrous raw materials (straw and pulp/input

are calculated on bone dry basis.
Yearly production figure results from 300 operational days per
year of contimuous 24 hours per {3 shifts) operation wi*h a

capacity of 2C - 20 tons per day.

Exchange rate of local currency:
1 US8 = 1.05 Leone







	0004A01
	0004A02
	0004A03
	0004A04
	0004A05
	0004A06
	0004A07
	0004A08
	0004A09
	0004A10
	0004A11
	0004A12
	0004A13
	0004A14
	0004B01
	0004B02
	0004B03
	0004B04
	0004B05
	0004B06
	0004B07
	0004B08
	0004B09
	0004B10
	0004B11
	0004B12
	0004B13
	0004B14
	0004C01
	0004C02
	0004C03
	0004C04
	0004C05
	0004C06
	0004C07
	0004C08
	0004C09
	0004C10
	0004C11
	0004C12
	0004C13
	0004C14
	0004D01
	0004D02
	0004D03
	0004D04
	0004D05
	0004D06
	0004D07
	0004D08
	0004D10

