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PREFACE

The G0vernment of Japan, at the request of the Government of the |
Repubhc of leerla, dec1ded to undertake a basic study of ‘the pOSSlbllity
of hydroelectrlc power developm ent in the Republlc of L1bel1a, and
entrusted its implementation to the Japan International Cooperation
Agency. The Agéncy organized a 'survéy team con"'sisting of seven
experts, headed by Mr, Nobuaki HAR.ADA Deputy Directér of Plannihg
and De’sién Office of Electric Power Development Co., Ltd. and dispached
the team to Liberia for a perlod of 21 days from March 5 to March 25; 1975,
The - survey tearn conducted the aerial _]Lnspectlon over the five main rivers,
thé Mano, the Lofa, the St. Paul, the St, John and the Cestos based on
the data provided by the Govern-ment of leema ' Data were also collected
by the team concerning the economic situation in Liberia. ~We wish that
this report will co'nutri.bute to the pro.motion-'.of the hyclfoelectric power
aevelbpment and"the economic development in Liberia, and we also hope
" that this report will promote the friendship bétween thé two éountries'

In conclumon, I would like to express our hea1ty gratitute to the
survey team members for thelr effort to accomphsh their task and to
those governmental officials of L1ber1a. for their valuable cooperat1on

‘afforded to our survey team,

November, 1975

~ Shinsaku HOGEN
Presu:'lent

Japan Internatwnal CDOperatlon Agency
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LETTER OF TRANSMITTAL

Mr, Shinsaku Hogen
President '
Japan International Cooperation Agency

Dear Sir:

Submitted her0w1th is a report on “Bas1c Studies on Hydro- P_.lectnc

Power Dcvclopment in.the Repubhc of Liberia'’,

In c0mp11ance w1th a 1equest from the Government of the Repubhc
of Liberia, the Japan International Cooperation Agency (JICA) d15patched
a sulvey team composed of seven specialists in various ‘fields from the
‘Japan Internatmnal Cooperation Agency, the Mlnlstry of International Trade
and Industry, the Electric Power Development Co , Lid. and N1ppon Koei
Co., Ltd: to Liberia for a period of 21 days from March 5, 1975 for field

investigations,

With the cocperation of the gove1nment agenc1es concerned of the
Republic of leerla ‘the Survey Team conducted surveéys of the_ economic
‘and electric power mtuatioﬁs in the co'unti‘y and was able to ‘collect
information ai_nd 'fir_ldi'ﬁgs such as topograp.hica'l' and hydfologi'cal data
neceseary for their study' Based on such. information and data, ten.
potennal sites for hydro power development were selected on drawmgs

Then, aerial 1nspect10ns were made on those sites.

P.rior to their departure from Mcnrm}ia, fhe.Survey Team eicplai.ned'
to leading officials of the leenan Government the tentative results of the

field studies conducted 80 fa1 durmg their stay in the country.

Affer the retuln of the Survey Team to Japan, the Electmc Po@m
Development Co., Ltd.' continued further sl.uches on hydro electrxc power
development in ILiberia based upon the ”Note on Basu: Studies on Hydro—-
Electric Power Development in the Republic of L1ber1a” and by reference
‘to the data and findings made available to the- Survey Team while they

were in Monrovia,



During the course of these studies in Tokyq,- the economic situation
of the Republic of Liberia was analysed, as were hydrological data, power
demand forecast was made, various development alternatives were studied

and economic evaluation was alsc made on these alternatives,

Thus the 1eport in draft form was forwarded to the Government of
the Repubhc of Liberia in September 197‘3 through dlplomatlc channels
I v1s_1ted Monrovia for a period of seven days from September 27, 1975 in
order to explain to key personnel of the Liberian .'auth'ori.i_:ies concerned
and to exchange frank views with them on the draft report. After my return
to_Tokyo, the final report has been prepared according to fhe results of the
discussions made in the Republic of Liberia. |

As stated in this final VRe'p'cii't'," it is believed essential that the | _
Government of the Repubiic ‘of Libéria undertake a f_e.asibility study on th_é
Mano River Development Project or St. John River Developrhent Project
as soon as practicable in accordance with the recommendations incorporated
in this Report. -

In closing, we w0uld like to take this. opportunity of extendmg our
hea,rtfelt gratltude to responslble officials of the Foreign } ’thstry,
Mlmstry of P}.annmg and Economic Affairs, Ministry of Lands and Mines
ancl_ Pubh_c Utilities Authority of the Republic of Liberia as well as the
_.staff of the Embassy of Japan in Liberia for their Kind and valuable coopera-

tion in the performance of this study.

Re'spectfully. y(.)ul"s.', . o
I 1/ .
| 4
/" {"‘/)' / gq ? . ({&

Nobuaki Harada, l.eader
Japanese Survey Teamn
for Basic Studies on Hydro- Electric

P0we1 DeveloPme nt in the

November.19?5 a oo - _Repubhc of Liberia






Scenery of Monrovia Viewed from Ducor Inter-Continental Hotel

: toiie,

Scenery Observed in the Doivn—S&éam
of the Mano River

Distant View of Mt. Coffee Hydro-Electric
Power Station
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CHAPTER I

INTRODUCTION



1-1 Background of Study

In November 1974 when JICA's project finding tearn héaded by
Mr. Genichi Fukubara. ex-Director of Technical .Coop'erati'On. biv-i.sion,
M.ini.s_try of International Trade and Industry visited the Re'p'ut”)‘li-c of
Liberia, Mr. D. Franklin Neal, Minister of Planning and Economic.
Affairs alluded to the fact that since the oil crisis of 1973, Liberia which
is _no.t an 'oi.l_~produ.c'ing. country, has been faced with a serious 5ituation in
operation of.her _diesei power stations. On that occasion, a verbal request
was made bw}_hiin in connection with Japanese technical 'Cébperatioﬁ in the
perfbrfnance of studies on the potentials of hydro-electric 'powef develop-

" ment including the developmient of the ‘Mano River in the country.

In January 1975, formal application for the per'.forrﬁénc'é by a
Japanesc sﬁrvey team of the said study was submitted by the ‘Government
of the Republic of Liberia to our Government. In comipliance with this
request, JICA organized a ”Sﬁ_rvey Team for Basic 'St.udi-e'_s on Hy:di'ou
Electric Power.Deyelopment_. in the Republic 'of_Liberia“ comprising
Nobuaki Harada and six others, which carrié..d dut field studi.e;s'.f_"or a
.peridd o.f'app'roximate_ly,r three weeks from March Sth in the R6public ‘of
Libera.  The Survey Team has prepared this 'Report base.d én va.ribus_ data
madé av’é;ilabie to'the'Te'am in the country and according to the. results of

field investigations conducted during their stay in the Republic of Liberia.

1-2 .Objectives of -Study.

The objectives of the:study in this Report are to undertake a
basic study of the possibility of hydroele’ctrié power development in the
Republic of Liberia. - The rnajor. items relevant to the study are as

listed hereundexr.

(1) Surve'.y' of the. geﬁei‘al economic cond_itions in .the. Repﬁbiic of
'Lib.eria.

(2) Survey of the present situation of ele.c.tr.ic 'power'.an'd load féreca.st.

(3) Topographic and hydrologic surveys of majo:& rivers and St-_l.'eam.s.

(4) Selec.ti.on of probable hydr’é power 'px.'ojéct. sites on m-a.jo'r rivers |

and streams.



1-3 Team Composition

The composition of the Survey Team was as follows:

Leader Nobuaki Harada Planning & Design Off1ce
Hydro-Electric Engineering Department
Electric Power Development Co,, Ltd.

Member Yuichi Ogawa Design Department, Overseas Opéraﬁo'ns
- Burean, "Ni'ppon Koei Co., Ltd.
Member Shogoro Nagao Forelgn Activities Department,

Electric Power Development Co., Ltd.

Member Tetsuya Fukuda Foreign Activities Depart'me.nt, _
Electric Power Development Co., Litd.
Member Takashi Yoshida _ Pl_é.hliin‘g & Design Office, _
' Hydro-Electric Engineering Department,
Electric Power ‘Development Co., Ltd.
Member Shinkichi Fujiwara ) ‘Hydro-Electric Power Division,
' : Public -Utilities Department,
Agency of Natural Resources

and Energy, Ministry of International
Trade and Industry

Member  Toshio Hida S Natural Resources Division, Mlmng
and Industrial Survey Department,
Japan- International Cooperation Agency

1-4 Fielél Investigations

-The p‘eriodr- during which field in.v.esti'gation_s were made by the '
.Surve.y Teéfﬁ was f.rrorn _March 5 to .March_ 25, 19?5 in inélusiv_e of thé
' period c')f-.their' travelling. Dui’ing this period, the Survey Team held
dlscussmns w1th those concelned at the Japanese FEmbassy in L1ber1a,—
“the Ministry of Plann_mg and Econormic Affairs, the _M1nlstry of Lands
and Mihe_s,_ and .t}.m PuBlic_ Uti'lii?ies Authority, obtained information on
the: ecoﬁ_omy, electric powér Situati.on, topography -and hydrblogy_, é,nd_
“other inférmation as well -as’ _maps and carried out aerial inspectiohs '
ba.se.d on the above, An outline of t}ie'résu'lts of the above was submitted
to the Government of the Republic of Liberia aé t.hé .i'N'oté on Basic

Study on Hydro-Electric Power Development in the Repu.blic of Liberia™,



Details

of the survey are as indicated in the schedule below,

' Survé'y_ Schedule

Date Day “Remarks

3.5 Wed ILwv, Tokyo, Ar. London (BA 991)

3.6 Thu Lv. London, Ar. Monzrovia (London -~ Amsterdam KL 124,

| : Amsterdam - Monrovia KL 585)

3.7 . Fri Courtesy Call at Japanese Embassy in Liberia,
Visits to Ministry of Planning and Fconomic Affairs,
Mlmstry of Lands and Mmes, Public Utilities Authonty
f(n discussions and data collect10n

3.8 "~ Sat Data assessment and 'g{nﬁljrs'is'

3.9 Sun - do -

3. 10 Mon

311 Tue

" Conference at Public Utilities Adthority

(All the team members)

Conference at Public Utilities Authority
(Harada, Nagao, Yoshida and Hida).

: .Hydrolog1c data collechon at Hydro Serv1ce Sectlon,

Mmlstry of Lands and Mines (Ogawa and Fupwara)

Data collect1on at Ministry of Planning and Econom1c

Afﬁa_1ls, Un1ve_r51ty of Liberia, Bank of leena (Fukuc_i-a).

Data ané.lysis_'at Fublic Utilitie'é Authdrity

(ALl thé team merﬁbérs-)

Aerial inspection of.Mano, Liofa, _'St. _Paul Rivers
(Hé;l'a;da, Ogawa,,. Nagao a;nci Yoshida).. _
Viéi_t to LAMCO_ J'oinf Venture Oberatioﬁ'Co. for "data
collection  (Fukuda). |

Data collection at Hydro Ser\‘pce Sectmn, Mlmstry of
Lands and Mines (FU.J:LWELI&)

Visit to Japanese Embassy for liaison (H1da)



Date Day Rté;_inarks

3.14 Fri _ (Mbrning)

D_fscussioris of invéstigation résults at Public Utilities
.Authority (Harada, Ogawa, Nagao, Fukuda, Yoshida and
Fujiwara). ' '

Visit to Japanese Embassy for- liaison (Hida).

'Visit to Ministry of Planning and Economic Affairs for
data collection and discussion (Fu.kuda)'{

(Aftél"noon)

Visits to Bushrod Power Station and Mount Coffee Power
Station (Harada., Ogawa, Nagao, Fukuda, Yoshida and
Fujiﬁara‘)."

'V_i's:it to Japanese Embassy (Hi'dél)..

3.15 Sat Data‘analysis (All the team ‘members).

3.16 “Sun - do - (All the team members),

3,17 Mon Visit to LAMCO Pellet Plant at Buchanan
.(Nag.ac.) and Fukuda). _

-Data assortment (Harada, .Ogawa, Yoshida, Fuji'wa'ra
and Hida). '

3.18 - Tue. Aerial inspection of St. John, Cestos R._iv.ei's
(Har_ada,' Yoshida and. Fujiwara).

3.19 Wed Discussions With'Japa:ﬁese Embaséy (Harada'and Fukuda),
Surveys of Guinea border area, éxt_reme upstream area
of St. Paul River (Ogawa, Nagao, Yoshida, 'Fli'.jiwara

~and Hida). '

3.20 Thu  (Japanese si'de)_ _

' Nakamura, Councillor of Japanese Embassy and all ‘the

team members, explanations of progress and tentative

results of field studiés



"Date Day Remarks
{Liberian side)
Represgentatives of Ministry of Planning and Economic
Affairs and Public Utilities Authority.
3. 21 Fri (Morning)
Visit to Japanese Embassy. Répér't to Japanese
_ 'Afr.nbassa_d_or to Liberia results of briefing session on
survey outline held on Maxch 20 (All. the team members)
(Afternoon) '
Courtesy call on Deputy Mir_:l.ister, Ministry of Planning
and Econo_mic. Affairs (All the 'téar_n men{bers).
3.22 Sat Preparations for departure,
3.23 Sun Lv. Monrovia, Ar. Amsterdam (KL :58:6).
3,24 Mon Lv. Amsterdam (JAL 404)
3.25 Tue" Ar, Tokyo










CHAPTER |l

CONCLUSIONS AND RECOMMENDATIONS



2-1 GConelusions
2-1-1 FElectrie Power Demand

(1).‘ The eclectric power demand of entire Liberia e.xcept for the
demend'from 'conces.sions, in effect, the defnand'to be met by the

- Public Utilities Au’thoi'.it:y (PUA) is forecast to grow at an annual
rate of 7%. The-.grea‘t part (approximately 95%) of this electric
power demand is in the serv.i'oe area of the Monrovia Power System
centered around Monrovia which is intercounected by 69 kV trans-
miesiOn lines, ‘and the peak dem.and which was approXimately 60 MW
~as of 1974 will be appr0x1mately 85 MW five years later in 1979
and approx1mate1y 118 MW ten years later in 1984,

(2) The installed generatmg cap&mty owned by PUA in the
Momowa Power System as of 1974 was approxlmately 150 MW
bat since the dependable power of Mount Coffee Hydroelectrlc
P0wer Station dr0ps markedly durmg the dryr season the depend—_'
_ able power of the power system is recorded at apprommately
IIOOMW. Therefore, since there will be a ,shortage in supply
"capab.ilit.y in 1981, it will be necessary for new powel sources
to be developed to fill up this shortage. |
Fm_tunatel_y, there are many_rwers with large discharges'in
Liberia, ‘and in order t_o effeetively utilize this valoaole national
r'eeource,_ it is desirable and .wili_be possible to construct

hydroelectric powex stations .

(3) .Meanwhile the method of supplymg electric power to moet.
the p0wer demand of the Wolog151 Mine (peak demand: 175 MW).
'scheduled to start -production in 1981 has not yet becomme deflmte.
However it is conce1vab1e for at least the demand at the port
site to 1eac_h at l_ea'st approximately 90 MW which \x.f.il.l be composed
of the load of a oellet' plant.  This load is expected.to be inter- -

cohnected with the Monrovia Power System. )



It is therefore possible for the hydroelectric power- stations to be
de_velbped in the Monrovia Power Sy%stém of PUA to supply both
the PUA demand and the demand at the port site for the Wologisi

Mihing Project.

Hydroelectric Development Program
(1) Of ten :h_yd'rbézle.c'tr“ic sites select_ed by the Survey .Te.am, _
those whic’h will have henefit-cost ratios of 1 or more when_
developed independently are the Mano R.ivér. No, 2 an‘d. St. John
River No. 3 and No. 2 sites. The damsites of these lécatiqns
will 'zi'ildw construction of darns which would be 'relativ-ely high
for Li.}ée.ria, while in addition, reservoir .c'apa'cit'ie's can be made
large, and’ the éﬁriual_inflo‘ws will be relatively high. |

(2) The optimum scales for the Mano River No, 2 site and the

S5t. John River No, 3 site are 74 MW and 52 MW, resPecti{zely.

(3)  In case of development of the No. 1 site on the Mano River

‘utilizing the water regulated by the reservoir of the No. 2 site,

_the economics of the No, 1 site will be improved and its installed

capacity will be 56 MW, so that combined with the No. 2 site, it
will be possible to develop a total capacity of 130MW.

(4) On the St. John River, in case of deve_lopmenf of the No. A
site utilizing the water regulated by the reservoir of the No, 3

site, the éc_onomic’s of the No. 2 site will be improVed'-and its.

development scale will become 48 M_W, 80, that combined with the

No. 3 site, it will be possible to develop a- total capacity of

100 MW, |

(5) Hydroelectric development of the Mano River would .:be most
advantageous from an economic stand-point, but since this river is

an international river running along the border with Sierra Leone,



there will be a necessity for international arrangements to be
made with Sierra Leone,
On' the o£he1~ hand, hydroelectrié development on the 5t. John River
will be. slightly inferior to that on the Mano River in the economic

: .aspéct, but if the exploitation of the latter should be greatly
delayed.. for the reason given above, the St. John would be the

objective of development.

2-2 Recommenda.tions

(1) As a resulf of the fiel.d.investigations made by the Survey
‘Team, sites which are economically and technically prqm'i's'i.n'g
were di_s'coirered on the Mano and 5t. John Rivers. However, these
investigaﬁioné were conducted b'a;sed on. topogra'phic:a]-maps on. ar
scale of ': 50, 000 and relevant basic data as well as the r_éSglts

of the aerial inspections so as to examine possibilities of future

hydro-electric power deve loPmeht.-

(2) . Consequently, in order to expedite hydro-electric power
dEVel_op.me._nt in the future, it will be essential that a 'fea'sibility
study be performed on Mano _Rive_i‘ _De.velopment or St. ;Tohr_i
Development including a further étu.dy on the Monrov-ia.

Power System alt.)n'g"with its 1‘elati01is_with the Wologisi
Mining Project, and preliz’_'nina.ry des'ig'ns and estimates of
construction costs of dams and power plants based on detailed

topographical surveys.

(3) ~ For the performance of the feasibili_ty study, it will
be.essen'tiai thaf aeriai photogrémmetri_c maps on a scale

of ! : 10,000 with a contour .1ine interval of _5' meters

be prepared as soon as i:)dssible on the prOposed project
areas including the reservoir areas on. the M_anb River or the

St. John River.
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CHAPTER i

SOCIO—ECONOMIC BACKGROUND



I‘he development of electric power wlnch lays the foundation
‘of the national economy requires huge soc1al overhead capital, C‘onsequ—_
ently, the develoPment plan should be formuiated upon full understandmg
of the present state of that countly s society and economy and the natural
conditions which govern the economy as well as on an accurate outlook

of the future growth of the society and e-conomy.

3-1 General Con.ditio_ns_-

(1) Nétti_ral Conditions

| The phv,.rsic_a._l' features of the Republic of Liberia situated from
4°30' to 8"’3.0‘ north latitude and 7°'50’.t_'0 .1'1"5'(')' west 'IOpgitu"de.:and
ha'v.ing an area of approximately 112, OOOkm2 may Be' divided info
four zones conmstmg of a coastal plain area parallel to the coast-
lme a belt of low rollmg h1lls contmumg flom ‘the coastal p1a1ns,
followed by a belt of rmountain ranges and plateaux which occupy
more than half of the mland area, and 1ast the northern hlghlands
__(Gulnea Highlands), while rivers such as the Mano, Lofa, St, Paul,
St. John',_ Castos and Cavalla run through these zones from no'i'th to
south to enter the Altantic Ocean,

The climate is a tropical high rainfall climate divided into

a dry season f.rom Now:mber to April and a raihy season between
May and October Annual prec1p1tat10n is recorded to be more than
4,500 mm in the coastal plains and 1 700 to 2, OOOmm in the inland’
area. Therefore, in ‘addition to ‘being favored ‘with relatively |
abundant river discharges, for a- céuntry on the West Coast of
Africa, there ave _suitable. sites for building. relatively high dams

“and much- is expected of future hydroelectric power_deVeIoPm:e_nt.

(2) Resources

Development of eriergy resou'rces.such as petroleum and na',tui'a:.l
gas or of mineral resources often provides an impetus for .t_a:ke-'off
of the economy of a developing country, In this fésPect, the Republic’

~of Tiberia does not have fuel energy resocurces such as péetroleum,



natural 'gas and coal. However, it has one of the largest
reserves of iron ore in the world, while forest resources

are also abundant. Therefore, the future écbnomic gi'owth of

t}:1e country may be said to depe'l_id on effective devcldpmeﬁt

of the natural resources it is favored with and the accompanying
promotion of various manufaﬁ:tu':r'ihg industries, added to xvhich |
as a precondition, the development of hydroelect_ric power

resources, the only energy resources available.

(3) © Economic Structure

The characteristics of the economic structure can be

extractéed and summarized as follows:

(2) Dual Structure of Economy Consisting of Subsistence
'Agficulture S_éctbr and beeign Enterprises Managing
Concessions (Mainly Iron Ore Mines and Rubber

Plantations )

; Subsisteﬁce'agr’icultu’re was the mainstay of the national
economy of tl.le. Repub_lic' of Liberia for approximat_e_ly 100
years since its foundation in 1847, but from about th.e
middle of the 19405,1t1.1e activities of-f_éreign enterprises
(concessionaires) in iron ore and rubber pIa:ntations,
particularly the former, have become 'pr(._)mi.neﬁt_' so that
together wi.th the indigénous subsisténce agficultur.e ‘a dual

structure of the economy has resulted.

(b) Undeveloped Infrastructure -

- As is common in developing countries, consolidation
of the infrastructure such as highways, railroads,

communication facilities, etc., is inadequate,

~10—



Since infrastructure sectors are the precbnditions for
economic distribution and improvement in the living
standards of the society, they will be required to be

hereafter rapidly built up.

(¢) High Degree of Dependence on Foreign Trade and
Monoproduct Export

The dependence on foreign trade in the national economy
is fairly high with fore1gn trade compnsmg 10% of GNP,
The main porhon of export is iron ore which in 1973 made
up more than ?0% of total exp_orts (other _items: rubber,
logs, etc. ) ' Ther’efore;. it may be poih'te'd_ “out that the
forei'gn f:rade balance is gmrerned by'the economic c.ond.it.ions
of the mdustrlally developed countries and the demand for

iron ore in those countries,
{d) Free Investment Environment

The Liberian Government has held to an "Opeh Door
Policy” towardé foreign capi'tal_, andis aiming'at: 'Iarge
infusions of foreign capit.al .by allowing free transfer of
.cap1ta1 and profits and guaranteeing non- nat1onahzat1on of
assets of fore1gn enterpmses Furthermpre, with the
‘exception of auxiliary coinage .less than one dollar, the
U.S. dollar is the currenc;} of the co'untfy and there are

no statutory restrictions on foreign exchange whatsoever.

The locations of concessjion enterprises (iron ore develop-_
“ment, rubber plé’natiOns, othei-s) which have come into the
~ country and are actively operating in view of the above invest-

ment environment are as indicated in Fig. 3-1.
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3.2 - Economic Infrastructure

(1)  Roads

The total length of roads in the entire c;ountry was approx.
6,700 km as of 1970 of which there were about 470 km of paved roads,
The influence of roads on ecoﬁomic development is great, but rocad
constr_uc‘:tibn in Li.beria‘at present is at a low level c'ompared
wi'tlh rieig'hbo'rin'g-C;Ountries. Incidentally, the st'a.te_o'f road construc-

tion per 1,000 people, compared with neighboring countries is as

follows: _ _ _
'Couﬁfrz : km/i, 000 per'SOns

| Ivory Coast ' ' 7.1

Seneg'a.l' 4.1

Ghana . ' 3.9

Guinea 3.3

Sierra Leone _ 3.3

Liberia _ 1.9

- Nigeria ' 1.-'4

(Source: Basic Economic Report - IBRD)
. In addition, roads are not Only._d_eficient in quantity,
but alsb, e\_ren. trunk highﬁvays are mostly pbcir roads which have
not been built well, and there are mé’ny portions which turn to raud
iﬂ the rainy season and are’ e};trehﬁ:ely- dusty m the dry sea.so'n.
Improvement and expansion of the roéd network will hereafter be

required,

(2) Railroads :

 There are three ra.Lilr.oad 1i’nes_.as deéél'ibed below and the
total length in 1974 was 480km. All of these railroads were built
and are _bwned and - operated 'by the con.c'essionai_.rés, .Liberi'a Mining
Co. (LMC), Natjonal Iroﬁ Ore Co. (N.IOC), Bong Mining CO. (BMC)
and ILiberian-American-Swedish Minerals Co, .(I.fAM'(_Z'O) for trans-
- portation of iron ore from mi.rie's .to pbrts and ére not for genéral

passenger service,

— 13—



__Sector User Enterprise

Salala - Monrovia Port BMC
Fono - Monrovia Port T 'NIQC—LMC
'S"aniquéllie - Buchanan Port LAMCO

From 1964 to 1972 1‘a11 transportatmn 1nc1eased from 12
million tons to 22 million tons., - Enlalged rail transportation
Capac1ty will be’ necessary as iron ore production is 1ncreased

1n Lhe future

(3) Ports

The major seaports are Monrovia, Buchanan, Greenville and
: Cape Palmas (Ha,rper) and these also ale loading ports for fore1gn
trade. The quant;ty of cargo handled at these ports 1ncreased from
16 1 m11110n tons in 1965 to 23 m1111on tons in 1971. - It is regarded
necessary for ne_w -ports to be built as port traff;c becomes_he_avier

accompanying future increases in iron ore and lumber exports.

Production of pe'llets_frorh' Wolégisi Mine iron ore which has
a relation to electric power demand as described later and their
shipment are planned to be carried out near Robertsport in the

n’orth\'xres_ter'n' part of the country. '

(4) Airports
The two major airports are Roberts Internat10na1 Airport and

Sprlggs Payne Airport presently served by 14 international airlines.
Of the two, the former is chiefly used for large jet ailfcraft, while
the latter, be.sides being uééd for domestic air traffic, eilso serves
as- an international a1rp01t for F-28 aircraft’ fl1ghts to and from
ne1ghbormg countries such’ as Ghana and Nigeria, In addition to

the above, there are also air taxi flights to and from bprlggs Payne

A1rport

The government 0wned Liberian Nat1onal Airways 0pera,tes as

an alrlme of L1ber1an nationality.

The road network and locatibn's of railroad lines, seaports

and airports are illustrated in Fig. 3-2,

.__14_.
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(5) Telecommunication Facilities
Basic- facililies for a national telecommunication network were
completed 'to an extent in 1965 with i:nve'stment of 8.5 million_' :
dollars, and for .c'onstruction and conselida.tion of related facilities,
the Government has further formulated a 20-yeéar expansion plan
which is .presen'f':ly being carried out. In 1973, a loan from USAID
wes"_negb'tia;.ted for 8 million dollars to expand and upd'a,te the
telecommunication network, The present state of the telecom-
munication facilities are described below.
(.a) For international’ comfnunicdtiens, teiex channels ‘con-
necting with Guinea, Gambia and other neighboring countries,
and with New York, and oeerseas vadio telephoﬁe channels
"~ are 'succ:e'seively being expanded, ..
(b} As a domestic telephone system there is a central
telephone exchange in Monrovia w1th branch exchanges at
Smkor Buchanan, Harper and elsewhere and as 0£.1__973.
the number of telephc_)ne 11nes was 3,360. Besides cable
tel_eph()ne's, .negotiations_ have receﬁtly been going on for a
._fnicr.owave expansio.'n project to be imple'mented with Japanese:
coope.ration. ' The_ out.I_ine of this preject is said to be 44
systems of 6-HGz ba,r_ld wireless apparatus_(éOO c_hainnels),
60 systerﬁs of 400-MHz band wireless epparatus (24 chan-

nels) and carrier terminal apparatus (276 channels)..

(6) . Postal Systems

There were only 18 post offices besu:'les a number. of
.postal agents throughOut the country in 1973 There are
no special domestic mail services such as reg1stered mail |
and 5pec1a1 deltvery Because . of this, forelgn concessions
have spemal contracts with a1rports to receive mail from

0verseas headquarters and others dlrectly from the a1rports.

—16—



3-3

'PoPulation and Cities

(1) National Population and Growth Rate

A ﬁétic)nal census was carried out in 1962 and the total
populatlon in that’ year was recorded as being 1 016, 000. After

that samphng %ulveys have been made by the Mmlstry of P1an~

ning and Economic Affa1rs acco1d1ng to Wthh it is estimated that

the pOpulat1on was 1 592 000 in 1972 and 1, 640 000 in 1973
The trend in national p0pulat10n during the recent several years is
as 1nd1cated below

Table 3-1 National Population

(U'riit':: Thousand Persons)

Year 1962 1965 1966 1967 1968 1969 .

Population  1,016° 1,301 1,344 1,388 1,433 1,481

1970 1971 1972 1973

1,523 1,573 1,592 1,640

(Source: United Nations Africa Yeai‘book).

According to this table, the annual average’ gr.owt‘h rate during
the 5 years from 1967 to 19?2. was 2, 8%, but in any case, ~this is

only an estimate based on samplmgs and cannot be con31dered to be

accurate._ In this regard, p0pu1a,t10n experts of 1nternat10na1

1nst1tut1ons have estimated the national population of Liberia to be

growlng at an annual rate of about 3%,

(2} 'Urban Population and Growth Rate

In the load forecast which c.on_stitutes' a basis for_ formulation
of an electric power development plan, the outlook on the popula-’ :
tion tren&s in powér supply arcas COmpi'ise' an if__nportan’ti f.a'ctor.'

In the case of the R_épublic of 'Liber'ia_,”i_t'is' thoﬁght that._tl-le-re'is
little likelihood for some Eimé to '(;om.e_ 'for'pow_é_'r S.lipply to be made
to other than urban areas, and therefore, the étate of 'grow:'th in

urban population must be watched,

_'17_.



The major cities are the capital of Monvrovia with apprommately
11% (180 000) of the national population, followed by Buchanan, ‘Kakata,
Bong Town, Gauta, Saniquellie, Gre_envﬂle and Harper, but those
other than Monrovia are small cities with pOpulations of less th’ah_
50_,::_000. Besides the above, there are smaller communities scat-
tered along the principal highways. __The- d'enSity of the po'pulétion
in Libe_i:'ia is presently very low, being only some'thiﬁg.like_ appro-
ximately 90 per square kilometer in the whole c¢ountry, including
the _cit'_i'e's. Large parts of Libeiria. are completely unpopulated,.
particularly in Lofa and Grand Gedeh Counties and also in parts
of Sinoe. The :po'pﬁlétion is concentrated mainly on a baﬁd ru'nni'ng'
from Monrovia to the north end of Nimba Coi;n-ty on the Guinea
b(_)i'dér. with a further conc’eﬁtiﬁtion of peoﬁle in the north of Lofa
.'C'oﬁnty' and in Maryland"Couﬁty._ ~The details of the population

density is as gilve'n in Fig. 3-3.

The present dlStI‘lbuthl’l of the national populahon is cons1dered
to be 27, 6% (approx1mate1y 450 000) Of the whole in urban areas
with the fema1n1ng 72.4% in _rural areas, | |

| Migration of the rﬁra'l.'p'o"_pulati.on to the cities to seek employ-
“ment as the disfributive economy develops is a _phénOme_non seen in
c'omr.norﬁ 'throughﬁut the World, but data ciarifying .the trend of
increase in the urban population of Liberia were not available,
However, judging frt;)m actual examples of Qa’ri_ous developing
..cbun_tries at abbut the same stages of gr_owth; it is thought safe
to estimate - that the population growth rate of urban areas of
.leerla is apprommately double that of the natmnal average in

effect, ar round 6%.

.The distribution of principal cities along trunk h1ghways and

'other major roads is as 1nd1cated in Fig. 3-2.
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3-4 Major Industries

(1)

Agi‘i(iulture

Aguculture may be broadly divided 1nto a subsistence

agrlculture sector and a cash Crop sector for expozt of rubber,

coffee,

(2)

cocoa and palm kernels.
(a) - Production of rice, cassava, sweet potato, vegetables
and fruits 'in subsistence agriculture relies on a primitive

”bush.rotation“ 'sysfiem with 350,000 persons or apprOXimateiy

'22% of the total population engaged in this agriculture,

However, because of low product1v1ty, the contribution to
GNP by this primitive agriculture is only about 10%.

(b) © The most important cash crop is natural rubber
cultivated on plantations. The preéén:t annual production

is 'rr__mre than 80, 000 tons, grown on the. coastal plains, and

all of it is for export, This production quantlty is the

largest of the Afru:an countries (44% of whole) The area of

rubber cultivation in 1972 was 118,000 ha of which 48% was

managed by Firestone Planta.tion-s', Afriéan Fruit Co., B,F,

'Goodr1ch and other fore1gn concessmnaures, with the remammg

52% bemo small farms operated by Liberjans.

The second cash crop is coffee with annual pr.oduction
of around 4.. 500 to 5,000 tons., - The annual produc.tion -of
cocoa is about 1, 800 tons and that of palm kernéls approxi-

mately 16 600 tons, and although the quant1t1es are small,

replantmg pI‘OJeCtS are in pr0g1ess for both and future produc-

t1on increases are being looked fo1wa_rd to.

Forestry

The. contribution of foresfry to GNP is about 2. 3%, Exports

of forestry products amounted to 8,2 million dollars in '19?2

co'm.priSing 3.3% of total exports, '-In' éo'ntrast it is estlmated that

exports in 1973 amounted to 15 million dollars for an mcrea,se of
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approximafelsr double in one year. This is due to the abundant
forest resources of the eastern part of the country beginning to

be de;(eldped acc.ompanying road construction of recent yea.rs, and much
.is expected .of increase in eprrté of forestry products in the

future to follow exports of iron ore and rubber. Foreign conces-
sions also make up the niajor part of the forestry sector and as

of the end of 1973 the number of these entéi‘prises was said to be

32.
(3) Mining
The principal mineral resources are iron ore, diamonds and

g"old, of which iron ore is most imp'ortant,r making up 95% of

~the total production amount in the mining industry.

iroﬁ ore develo'pmenf in this country was started in earnest
in 1946 after World War II and production has increased steadily
each yéar until in .197.2 it had reached 22.2 million tons annually
"~ and at"preéeht the R_e'public of Liberia is -th.e eighth l_a,x"'gest iron

ore producer in the world.

Tﬁe importance of iron ore production 'in.the_ 'Lib._e'ri.an economy
can be seen from the aspects of the rate of contribution to GNP,
" the amount 'eprrted and puijlic rev'e.r.lﬁe.s. : In éf'fect, .the c_ontri“
bution to GNP in 1972 of the ifon ore producﬁon sector was
approx.im.ately 30% .Whilé the exPo_i't__amouht was 182 million dollars
éompl'ising-'two :'thirdé of to.tal exports for the year, Furthermore,
the iron oi-g .r.oyalties in the recent seve?ai- years have been 15
million dollars annually, or .appr.oxima.tely 20% of total public
r.ev.enues. . . . |

'Witﬁ regard to the aspect _of em'ploy};nent, the ﬁumbér of
employees in the iron ore production sector was approximately
11,000 ac'cbrd'ing_-to statiétics of 1971 which rﬁade up roughly 10%

of the total employment of approximately 110,000 in that year,



- The iron ore development enterprises presently in operation
are the four concessions of LAMCO, BMC, NIOC and LMC and
the ratios of production of the firms are 48% for LAMCO 24%
for BMC 16% for NIOC and 12% for LMC., The production

31tuat1ons of the various compamcs are described below,

(a) ~LAMCO (lLiberian- Amencan Swedish Mmerals Co.)

The capital structure is 50% ownership by the Liberian
Government w1th the_remalmng 50% under Ame'rican and
‘Swedish ownership. Production was. begun in 1961,

The mine’ area is in the Nimba Mountain Rangé 450 ki

northeast of Monrovia and h1gh grade iron ore of concentration
of 63% is being mined. The production in 1968 to 19?_2_was

11 m11110n'tons annually, but. it is considered theve 'x'voﬁl’d have

been an increase to 12 million tons in 1974, The iron ore

extracted at Nimba Mine is t.rans;)o'i;ted by private railroad. .

to the port'o'f Buchanaﬁ for export, where a part is peilehzed

(annual production : approximately 2 million tons) before sh1pp1ng.

(b) ~ BMC (Bong Mining Co.)

The firm is a consortmm of West Gelman and Italian
capital and production was started in’ 1965 The mine area
is in the vicinity of Bong Town 80km north.of Monrovia and
iron ore of concentration of 38, 7% is bei'ng'. mined.

The production in 1'972. was 6.1 million tons annually and in
the same year a peliet planL of annual productwn capac1ty of

2 million tons was COmpleLed and went into Operatmn

(c) NIOC (Nationa'l Iron Ore Co. )

The cap1ta1 stlucture is 50% ownerslnp by the L1be11an
Government with the 1ema1nmg 50% owned by LMC and
shareholders in general in the U,S.A. and Liberia, Start of
operation was in 1961 with the concession at the Mano Mine
along the Mano River., Present production is 3,7 million tons

annually,
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(d) LMC (Liberian Mining Co.) _ _
LMC is a firm established with -Ameri'caxl capital in 1946
and its concession .is at Bomi -Hill 40 km .northw.est of Monro{fia.
The iron ore mined 'is:transported to the port of Monro\ria b&
private railroad from where it is sh1ppod but the ore has now
‘become alinost completely depleted and it is said the mine is

_scheduled to be closed in 1975,

The locations of iron ore mines presently in operation or
being planned, and the deposists of other mineral resources arc

as indicated in Fig. 3-4,

(4) Manufacturing Industries

Industrialization is gradually ploceedmg through estabhshment
of private’ industries with mtroduchon of foreign cap1tal in response
to the “Open Door Pohcy" of the Government. The rate of contri-
bution to GNP in 1970 was only about 5% in 1970, but rose in one

jump to approx1mate1y 14% in 1971.

Factories of comparatlvely large scale are a petroleum
refmery with dally production of IO 000 barrels Wthh started
operation at the end of 1968 and a cement clmker grinding mill
w1th an annual production capac1ty of 125 000 tons, Alrnost all
others are medlum to small- 51zed plants For example the
'number of employees in manufacturmg in 1970 was approximately
6, 000 persons of which about 60% were empIOyees of medium-to

small-scale factorles with not more than 20 employees,

Because of thlS stage of development 22% of the entlre
manufacturmg 1ndustr1a.l products are made up of consumer . products
such as, beer, soft drmks, furniture and interior decorations, 'while
the remammg 78% are composed of mtermechatc consumer products
such as petroleum products and' concrete products ~ There is hardly

any production of ‘durable goods to be of consequence.
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3-5

International Balance of Payments

(1) Foreign. Trade

The main item of export is .1r0n ore with other goods being
1ubber, lumber, industrial d1amonds, coffee, ¢ocoa an_d-palm
kernels._ Total expo}ts in 1973 arhount_ed to 324 million d'oll.ars
of '~v_a.rhic}.1 iron ore accounted for 196..? million dollars (61%) and
rubber for 42 million dollars (13%). From 1965 to 1972, iron
ore had comprised 70 to ’?5%- of the.whole Durmg that permd
the amOunt of rubber exports 1n1t1ally were 20% of ‘the whole, but
this gradually declined and at present is ‘at most 12 to 13%.

In contrast exports ‘of lumber which began around 1968 have

'gladually risen to reach 3, 4% of total exports at present and this

is looked fmward te as bemg a prormsmg ‘export item for the

future.
Meanwhile, imports totaled 193.5 million dollars in 1973 of
which machmery and tran5port equ1pment comprised 36%, raw

materials and manufactured goods classified by material 20%, food

and live animals 16% and others 28%,

" In both export and import, the U.S.A. is the leading trading

_partner followed by West Germany, the Netherlands, Japan and the

United Kingdom. The i'e'cofd_ in foreign trade may be illustrated

"as shown in Fig, 3-5, ' and'the balance 'of_'e'xport and import has

‘always been in the black.

(2) International Balance of Payments

A comprehensive corﬁpilation of the international balance of

payments has not been made from the past. In eff_éct, the method.

Iad0pt'_ed is to estimate the international balance of payments for a

given ye_ar"from the foreign trade balance and the foreign assets

accounts of financial institutions.
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The international balance of payments for fiscal 1973 is
1ecorded to have been in the black from the prevmusly mentioned
forelgn trade balance of 130.5 million dollars (324 million dollars
exports less 193,5 million dollars imports, or 130.5 million
dollars) and the plus of 7,8 m1111on dolla,ls in foreign assets .

accounts for a total of 138.3 million dollars

3-6 Gross National Product (GNP)
(1) GNP

The GNP exp‘res'sed in terms of cﬁrreht price.s has in(‘;re'as'ed
from 361 million'd'o.l:lars in 1967 to. 483.9 million dollars in 1972.
This is 'a.r_i*an:mial growth rate of 6%. Converted to per g:é,pifa
"a'mOUh'ts, this amounts to 'aﬁ increase frbm $260/cé.pita in 1967

to $304/capita in 1972.

(2) ‘Consumer Prices and Real Growth Rate in GNP

Meahv.vhil.e, the consumer p'rice index (1964 = 100) rose from
110.4 in 196? to 131.0 in 1972 1nd1ca.t1ng an annua] average rate
of increase of 3. 5% during the period. This was an extremely
slow rate ‘of rise, but with the oil crisis of 1973 as a turnl_ng point,
commodity prices rose sharply to a.pproxirn.ately. 20% over 1972.
(__;.onse.quen_tly, if the period of 1967 to 1973 were to be It_a.,ken, the
annual average rate of rise in consumer Vprices auring the period

' - would be around 5., 9%,

Based on tﬁe .above, as shown in.t.he table_'Below, with the
nominal GNP 'cor_récted with the consumer priée index as the
deflé.tor;_ thé feal _grbwth in GNP during. 1967 to 1972 was an annual'
rate of 2, 5% while for 1967 to 1973 the feal growth rate was almost

Zero.
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On the other hand, the population growth rate du:rilig the ‘period
was 2.8% (bopularly said to be.3%) so that the per capita real growth
raté ﬁnder the normal éconOmic conditions duri_ng 1967 to 1972 had
been diminishing annually at a rate of 0. 3%. This would be an
indication that distortions in income distribution undér .ecoﬁomic

growth have been shifted to some sector of the economy,

Table 3-2 Real GNP

(1964 = 100)
Year Nominal__ Dé_ﬂator Real Pooulatio GNP /capita
N _ _ _ pulation : _
-G P (1964 100) GNP Nominal Real
 ($x100) C ($x108) (1, 000) ($)
1967 | 361.0 110. 4 327.0 1,388 260 236
1968 378.5 114.3  331.1 1,433 264 231
1969 396. 6 125.3 316.5 1,481 268 - 214
1970 417.5 126.0 331.3 1,523 274 217
1971 448, 1 126. 1 355.3 1,573 285 226
1972 483.9 131.0 369.4 1,592 304 232
1973 521. 0 156. 6 332, 7 1,640 318 203
Annpual
Growth . 6. 0% 3, 5% 2. 5% - 2. 8% - 3% -0. 3%
Rat’e ' : '
(1967 -
1972)

{3) - Str'uc.tu'rc of GNP by Sector

Thé_ breakdowns of GNP by industry for 1970 and 1971 and
the gross nati_oné,l-expeﬁditure_s' seen from the aspect of consump-

tion are indicated in the following table :



Table 3-3 ~ GNP and Gross Na_tidnal Expenditure’

_ - (Amount) Distribution
Item : . ($ x 109) (%)
19707 1971 1970 1971
L. GNP o
Agriculture, forestry, fishing . 7835 56,9  20.0 12.7
Mining o 125.3109.4  30.0 24,4
Manufacturing . 21.8 60,9 5.2 13,6
Construction - 19.0 26.2 4.6 5.8
Commerce : _ . 6.'?. 1 80.1 . 16.1 17.9
Hotels., resté.urants : ' 6.7 4.8 | 1.6 1.1
Tra_nsporta_tion, comrnunications . 26.8 18. 7 - 6.4 4.2 .

Findnce, real estate | 44 7.9 1.0 1.8
Public services . - 51,6  55.3  12.4 12,3
Other services _ | 11.3 27.9 2.7 6 2

Total | 417.5  448.1 100 100

II. .Gr.c')ss Naﬂonal Ex'pel;tditure
Pei‘sbn_al co’n.sump'tio'n exPenditure ' 203.9  214.1 -48.8 47.8
'G0ve'rn.r'1.rient ‘current expehdifure 45,3 52.1 iO. 9 11,6
. Domestic capital formation (net) 80.5 101.3  19.3 22.6
Inventory increase R : S 23.8 18.9 . | 5.7 4.2
. Net exports - . 640 - 61.7  15.3 13.8

Total )  417.5  448.1 100 100

(Source: U,N, African Economic Survey)
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' CHAPTER IV

PROSPECT FOR ECONOMIC DEVELOPMENT



In regard to the outlook for development schemes or pl‘OJeCtS which
would require elect11c power in the Republic of Liberia, what must parti-
cularly be noted would be the mamufacturing mdustry and the mining industry
1nc1ud1ng iron ore development Subsistence agriculture that is a compo-
nent of the duahst economy has few relations with the monetary economy,
and there is little connectlon with electric power dem and. Accordmgly, a
. broad prospect for ‘economic development related to only the mining and

manufacturing industries will be discussed in this Chapter.

4-1 General Conditions
(1) Governmental Implementing Agencies
Mine development requiring large amounts ‘of capital invest-
"ment is carrled out under concession of forelgn enterprises W1th
the Government or of Jmnt ventures between the Government and
fore1gn interests, Morec)ver the L1ber1an G0ve1nment ad0pt=3 the
policy of grandually fostenng medlum and small scale manufacturlng '

industries in line with its encouragement policw,'r and it is thought

that these principles will be continued in the futire.

The cornpetant governmentel 'organi.'za..tion responsible for
industrial development is the Ministry of Commerce, Industry
and Transportation. The agenc1es descnbed below c()uld be enumerated
as those for implementlng industrial development promotion under

and/or in cooperalion with the Government.

(a) Liberian Deve10pment 'Corporation {LDC) |
" The LDC was establi'sned by an Act of Législature in
1961 for mater1a114at1on of 1ndustr1a1 p011c1es Its pr1mary
functions are to finance government equity partmlpatwn in
business develOpment enterprises and fmancmg, gIVII’lg assis-
tance when various g0vernment agenmes carry out industrial
development ba.sed on the Liberian Inve_s_tment'Ineentive 'Code.
“and further providing techni.caliassistance to LBIDI described

on the next Page.
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(b)  Liberian Bank for Industrial Development and Investment
(LBIDI)
This is a f1nanc1a1 institution  of .the GOVernment establlshed
in 1961 with its principal act1v1ty to prov1de financing for
founding factories, expanding industrial facilities or modernizing

equipment of private enterprises.

(2) Forecast of Development

D'e'tai‘l-é'd information '.or the features of projects énd target
grloxi'rth rates of budgets and GNP were not available il_i connection
with "economic ﬂgﬁeIOpment plaﬁs in the fauture', f—Ioweve_r, it is
thought possible to make a forecast to some exteant of future
.d'é\.%elo'pi'néﬁ’t based on the in'dlistria-li'z'.a'tion scheme promoted by .
the Government in the past and recommendations on deve}.Opment '

strategles made by 1nternat10nal institutions together with other factors.

Firstly, with respect_to formation of'domestic' capital for
development, a.s shown in Table 3-3 supr'a,' the gross domestic
éapital .forrn'ation including inventories is 100 to _120.mi11ioh dollars
annﬁally- for a'capité,l forinati_on rate of 25 to 27%. Therefore, it
may be said that the condition is that of s!)und cconomic growth,
but the amount of capi.i.:al is insufficient. For this reason, as shown
in the table below, the weight of .foreign. aid funds occupied in the

Government's development budget is considerable.

Table 4-1 Government Development Budget (1974)

(Unit: million dollars)

Government ‘Foreign

Capital - Capital Total

Economic development - 9.7 '10.3° .20
“Social services - 3.8 9.4 13.2
Administration and planning L1 2.5 3.6
Total o 14.6 22.2 36.8




Therefore, in view of the before-mentioned matters, it is

considered permissible to arrive at the fol.lowing broad conclusions

regarding the outlook for economic developnﬁ’cnf:

(a) Ordinary small enterprises will continue to develop

"slowly but steadily" reflecting the'soun_d capital formation.

(b)  Assistance in the form of foreign capital will be

~required in large quantity for the Government's development

projects and the- free 'inv'estment'environment will facilitate

inflow of this assistance.

(c) Large-scale development projects would not be materialized

~ without foreign capital, but there are numerous prdmisihg

projects {mining, fore_sfry,_ etc. ) and development can be
expected, Also, there is much foom left for the effective
i_rnpact.of these large pr_'ojects upon the total economy through

an appropriate industrial pelicy,

4-2 Promising _Industri.zil Projects and OQutlooks

The industrial projects which would substantiate the devel_op—

ment forecast are described helow.

1)

Industrialization Projects in Progress

' (a) © Monrovia Industrial Park Project

An industrial park project in an area of 450 ha is in
progreséfaf -.Ga'rdn-ers'vi_lle appr'oxima.tel')-f 1Oi<fr1 outside of
Moﬁ'ro-\'ri.a. This pfbjéct is to atfract-various types of
factofies ‘in 'small—scale:in'c_lusfri.es,. light industries and
heavj} industries and fto BuiId necessary administrative
facilities, hdu;ses for employees, warehouses, 't.ransporta—-
tion- facilities and other infréstructures.

A fair portion of the in’frast_rilcturés has alreaay_' been
é(_)rnpleted by the Government and surveys for dét.éiled plan-

ning have also been finished. Enterprises preéently_ '



located in this park are only the three f.i-rms;_West' Afi;ica
Shoes and ‘Inda-s’iﬁes-, Ltd. (WASRIL), Metalloplastica (a
plastic plant) and the Liberian Re'finefy Cm'npan.y. If constru-
ction of other fact_ofies and 'ente.rpri.ses are made su;cces"sively'
in the future, the park will become an important electric power

" load center,

(b)Y Monrovia Free Port Project

This is a prOJect to bu11d ‘a supplementary env1ronment
for jndustnahzatlon and the ch1ef aim is to attract factones
to the free port ‘area, Attl_actlon of industry has not been
realized according to plan as yet, but the :progress should be
watched from a long-range point of view..
(2) Future Industrialization Plans

Tn 'Liberia, 'wh.efe the land area is relatively limited, .the
populat1on is srnall and the level of GNP 1s low, there is little
room for promotlng 1mport substitution mdustnes Wthh mamly
produce cap1ta1 goods. In this sense, in the recornmendatlons of |
the World: Bank and other 1nternat10nal o1gan1'z.at10ns it has beeh
pmnted out that conszderable efforts should be exerted to produc-
“tion of goods which can c0pe with ﬂuctua.tlons in international

markets. In this reSpec.t the industry types which appear parti-

cularly pr0m151ng are the follow1ng

(a) Wood Based Products
There is presently a large demand in European counfries
for -wood products made of tropical’ woods and it is -expected
that this trend will continue in the future. The exPorts of
forest products from Liberia op to now. have been 98% in the
form -of logs. However, it would be fer mote advantageous
to BX.pOI’t processed wood pfoducts 'with..higher' value added'

after expanding the range of rﬁaihufacturing'to sawwood, ply-

wood, veneer and further to furniture and other processed goods,
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and the dermand for wood products in developed countries is
greater than for logs. It is therefore considered that imuch
can be expected of fulure development of the ‘wood product

industry of Liberia which has abundant forest résources.

(b) Semi—Processe.d Rubber Products

Exports of rubber have, in the past; "b.een' 'fna:de in the form
of crude natural rubber, but 'Sirﬁ.ila'r'ly to"t}ie case of wood
.prc..duc.ts, ‘it would be more advantageous for the rubber to
be made into various products of higher value added,

In this respect, industries using rubber could be promising.

(c) PfOCESSECI Foodstuffs

Edible oils and fats, fruit juices, sugar and fruits
.(celxrrined), cocoa products, etc. 'a.'r_e amoﬁg' items imported
by Libervia and the imports in 1971 -émo;inted to approximately
3.6 million dé)lla_i's.. These items can be produced domeéti—
~cally (the domestic production in the sa'mn.alyear was 1.4
million dpilars.), and prormotion of _fobdstuffs'-;.)rocés_sing to

save on imports is also hopeful.

- 4-3 .Fl.lture Miné Dev’elOpmen't Projects and Qutlook

As described in Chapter 'V, .Conc:essionétir-e_,s developing iron ore
mines at present are n'lee.ting électric power requiremenfs in mining and
processing ‘ore with their self;generating fa,cizli‘_nies.' ‘Their total in_stélle’d
capacity is slightly below the scale of genefating facilities ow.néd.by PUA.,
However, for mines to be newly deve’loééd in the future, there ._is a 'pos-
sibility for PUA to be looked to for power supply. Tn such case, power
de@aﬁd to 'ar.ise from these mines may constitute an.irﬁporfant portion.of o
the total demah_d, and therefore, mine déveIOprﬁent plans will be of the
gr_e_atést .importancé. in électric power development planning. _The'mbre
important aspect of mining projects in the country are described on the

following Page .



{a) Wologisi Mine Development Project

The location of the mine is in the northwestern part of
- Liberia approximately 180km from Robertsport and the mineable

ore deposit is estimated to be approximately 600 million tons.

Since LISCO obtained the m:ining' rights in 1967, it has been
engaged in pros-éecti'r'i.g. A Japati'eée group, AMAX, UAC and
Liberian investors have pa,rticipa:ted in the projecf with capital alid'
.production is planned t_o. be started in 1981, A feaéibility sfudy is
presently being made on this project By Bechtel Corporation of
Canada, and it is said the possibility for the .proje_c't to'be. carried

out is extremely high,

Details of production plans have not yet been decided, but it
is said that annual production will be 10 million tons and a pellet

plant is expected to be built in the vicinity of Robertsport,

(b) Tékadah_ Mine Development Project

The mine is in the concession area of LAMCO and the proved
~reserves are said to be 160 million tons. LAMCO started prepara-
tion works for development in 1971 and it is said the initial pro-

duction planned is for 1,5 million tons in crude ore.

{c} Bie Mine Development Project

The mine is locatedr between the Bémi_'Hill Mine and Mano
Mine now being operated and the reserves are estimated to be
betweer.;l 450 and 1,360 million tons. Since the ekisting railroad
runs by a point only 12km to .the west of the 'Bi'e. Mine, it will
"be- convenient for deveIOpmenf and it is expécted to take the place

of the Bomi Hill Mine after the latter closes in 1975,

(d) Guinea Nimba Mine Development Project

Th’e mine is at a 1ocati6ﬁ approkirﬁately 28km from the Nimba
Mine of LAMCO, The iron ore is of high grade with a concentra-
tion of 68% and the reserves are estimated to be 1,000 to 1,500

‘million tons,
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Negotiations are presently going‘bn between the Governments

of Liberia and Guinea in regard to development of this mine,

(e) 'Putu Mine Development Project.

The mine is at a locatmn 300'km northwest of Monrov1a and
the m1ncab1e ore of goncentlatzon of 35% is estlmated to be

apprommately 500 million tons.

It is expected that the E&D firm of West Germany and a.

Japanese group w111 undertake deveIOpment of the mine,

The Mine is schéduled to start production some time between
1982 and 1985. It is reported that 8 million tons of pellets will

be producéd.

(1) Others

_Besides the above, ore prospecting is going on at the Gangra,
Beeton and Yuelliton Mines in the concession area of LAMCO, and -
it is estimated that the reserves of iron ore are approximately

900 million tons.
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CHAPTER V

ELECTRIC POWER SITUATION



5.1 Outline of Electric Power Industry

Electric power in Liberia is being supplied by power facilities
owned by the Public Utilities Authority (PUA) and privately-owned facilities

of various enterprises.

The installed power generating capacity of all Liberia totals appro-
ximately 300 MW as indicated in Table 5-1, of which the installed capacity
under PUA is appmxi‘mately 160 MW (53% of whole)., Almost 5_11 of the
capacity belongs to the Monrovia Power System. The 1'_ema;in.ing a,pp.roxi.-
mately 140 MW is the capacity of private genera.'ting. facilities Opératéd by

enterprises,

Although energy consumpt1on in the area of the Monrov1a Power
Systcm showed an annual increase rate of more than 30% in 1967/68, such

rate has, in recent years, tapered down to be less than 10%.

As of 1973, the eﬁérgy dé_mand of entire Liberia was eé_tirnated to
have been around 660 million KWh, and to meet this demand., power was
supplied by the genératin'g' facilities owned by PUA and those by :

enterprises at a ratio of approximately 6:4,

The power systems of PUA, as shown in Fig. 5-1, consist of the -
Monrovia Power Sysf.em centered around the capital of Monrovia and

numerous and small independent systems.

-Yarious enterprises have their .own geﬁerating facilities. Most of
power demand belonging to PUA is concentrated in 'the. Monrovia Power
System while there are .other iﬁdepeﬁdeﬁt .‘sm.all scale s_y.Stems'. in Liberia
since it is uneconomical to interconﬁect_ tiny power, piaﬁts scattered .in the
interior of the country. .

Table 5-1 Energy Production and Installed Capacity in Liberia (1973)

PUA . . |
Monrovia  Outlying Private Total
.~ System Station : _ ,
Energy Production 347,200 22,300 252,700 622,200
( Mwn ) ' : :
! (%) 55, 8 3.6 40.°6 .
Installed Capacity 149.5 11,7 143.2 304, 4
(MW) '

(%) 49,0 3.9 47,0




Figure 5-1 PUA POWER SYSTEM
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5-2

Process of Growth in Power Supply

1y Infancy Period of Power Suppl
Y pPply

The history of electric power su'pply in Liberia is old and even
before World War I there were pr1vately owned generating facilities
along the coast in the Montserrado County. In 1926 the Fuestone
Plantations Co. (the 1a1gest natural rubber plantation company in

Liberia) completed the first local power supply system in Liberia.

Approximately 15 years latér. in 1942, the fifst hydroelectric
power station in Liberia was constructed at Halbel on the Fa1m1ngt0n

River to meet new demands at an anbase at Robe1tsf1eld and at’

'm111tary bases. This power station is still in operation today with

4 generalors havmg a total capacity of 4 MW for annual energy

p1oduct10n of 1.6 x 106 KWh.

After World War 11, numerous small-éapacity diesel genérafing
facilities were installed in larger cities, According to a survey
made in 19‘38 there were 325 um_ts of genérators at that time with
approximately one half of them installed at five _princ_ipal cities

along the coast (61 units in Monrovia, 42 units in Cape Palmas,

- 25 units in Buchanan, 15 units in Greenville, 13 units in RobertsPDrt).

The total installed capacity was 26 MW, the bleakdown of which was
5. 7MW in privately-owned facilities for the Fn'estone and LAMCO
enterprises 7.3 MW for the capital of Monrovia and 3 MW for other

outlymg districts.

(2) Development by Government

The leerlan Government made a dec1smn in 1958 that electmc
power develo;ament which had been catned out by concessions should.

thereafter be undertaken by the Government and thus estalblshed

Monrovia Power Authority.

It was decided (a) that a l'a'rge number of small-scale public
power stations should be built, and (b) that for Liberia which does

not. have coal or petroleum resources, a survey should be initiated



on the hydloelectrlc potcntlals of the major rivers which could be thought
of as the only econonucal energy source, and that taking into consideration
the possibility of supplying electric power to Monrovia and its surrounding
area, development of Mount Coffee'on the St. Paul River would be glven
em phasis, (Conslluctlon of private generating facilities by concessmns is,
hoWe.ver, still ‘continuing.) -As a result, 13 MW of_ diesel generatmg equip—
ment was installed. from 1961 to 1963 at Bushrod Power Station which is
presen‘.clsz_ a cehti‘él thermal power plant of the Monrovia Power Systern,

while in 1966, the First Stage. (34M.W) of Mount Coffee was completed.

In 1962, PUA which is the outgrowth of the Monrovia Power
Autnomty was created as an 1ndependent mga.mzatlon by an Act of the
"Natlonal Leg151atu1e in order to promote admmlstlatmn of the Liberian

power 1ndust1y under the integrated policy of the Government of Liberia.

In the period from 1969 to 1973, gas turbine gencrators with an
insfalled capacity of 68 MW were added at Bushrod Thermal Power Station,
while expansion of 34 MW was made at Mount Coffee Power Statlon at its |
second stage. The total mstalled capacity of PUA's generatmg facilities

has come to be doubled during the last decade.

5-3 Electric Power Administration Organization
The electric power administration of Liberia is under the jurisdic-
“tion of PUA.

The respective'agehc-ies forming PUA are as illustrated below,

LES]

(Liberia Electricity Corporation)

L CWSC |
]PU&—-—_—_mﬂﬁ———-——-—mw (Liberia W_a,te.r and Sewer Corporation)

LTC

{Public Utilities Authority) "

(Liberia Telecommunication Corporation}

HLBC]

(liberia Broadcasting Corporation
B P

_40,,



PUA is a governmental implementing organization responsible for
oublic utilities which was created upon integration of Monrovia Power
Authority by an Act of the National L’egislatu.re passed and approved on
June 1, '1962_. Since its ostaBliShmeht,:_ PUA has achieved remarkable -
growth for the past ten years. At present, PUA deals with water supply
and sewel'age, telecommunication and broadcastmg in add1t1on to electrlc

power for which PUA was held 1eSp0n51b1e at the initial stage.

The Board of Directors of PUA is composed ‘of nine d11ectors and

'the Chairman is of cabmet rank.

5-4 Present State of Flectric Power Facilities
5-4-1 Power Generating Facilities

~The power generating facilities in all of Liberia as of 1973 totalled
304.4MW as shown in. Table 5-1. Of this total, the’genefﬁtin‘g facilities
controlled by PUA amounted to 161.2 MW (53% of the whole) while the
puvate generating facilities owned by er1terpr1ses amounted to 143 2‘\/IW
(47% of the whole). Of the generating facilities of PUA, 149, 5 MW belongs

to the Monrovia Power System. The breakdown is given in Table 5-2.

To elaborate, the generating faoili_ties of the Monrovia Power
System are composed of M.ount Coffee Hydroelecti'ié ‘Power Station with
a capacity of 68 MW (17TMW x 4 umts) and Bushrod Thermal P0wer Station
(6 unifs diesel, 13MW, 4 units gas- turbme,— 68. 5 MW); Mount Coffee
Hydroelectric Power Station is of daily-regulated type with a regulatmg |

pond capacity of 11 x l()6 m 3,
The electric power generating facilities of independent systems of
PUA not belonging to the Monrovia Power System 'a,re indicated in _Tab'le 5-3,
The power geneldtmg famhhes privately owned by enterpnses
total 143, 2 MW as prewously ment1oned the principal ones being the
48 MW of LAMCO (12MW at Nimba site, 36 MW at Bachanan Port site),
the 68 MW of the Bong Mine, and the 7MW of Firestone Plantaions

Company (including 4 MW of hydro).



Except for the Firestone-owned hydroelectric power plant with an installed

capacity of 4MW,‘ all- of these poiver plants are diesel generating installations.

Table 5-2 TInstalled Capacity of Existing Power Plants Owned by PUA -

. ‘ “Total _
' - (MW)
Mount Coffee ‘Hydro Unit 1 17 1966 -
| O Y 1966
L 3 17 1973
3 4 17 1973 68
Bﬁ'éhrod _ o
Diesel " Unit 1 1.5 1961
il 2 2 1961
L 3 2 1961
" 4 2.5 1963
" 5 2.5 1963
L 6 2.5 1963 13
 Bushrod  Gas Turbine Unit } 15, 5 1969
| L 2 14,75 1970
" 3 19.1 1973
" 4 19.1 1973 68. 45
149. 45




Table 5-3  Actual Energy and Installed Capacity in Outlying Areas (1972)

Eﬁergy' (MWh) Installed .Caipaclity (Kw)

Robertsport . 480 271
Greényiue 950. 27
Har.per_ . o 3,520 | 2,100
Sanniquellie | 360 5’_06
"Gbaf'nga." __ 3,020 2, _026
Tchie_n. o : 370 ' 450
Voinjama 2,400 | 3 1,000
CGanta E . 4,800 - .' _ o '. .2, 100
Topeta 1,8.00'_ 1,000
‘Keptu 2,800 ’ 1, 0'0'_0
Zorzor 1,800 1,000
Total o 22, 300 R SO ¥
5-4-2 Power Transﬁuission and. T_rans_fo_r.rh'ing Facilitie's .of MenrOVia

As shown in Fig. 5-2, the Monrovia Power System stretched from
Monrovia exists in an arvea of _.1121(m by 220 km from Kakata in the north-

eastern part of Liberia,

The system voltage is 69 KV while the transm1331on capac1ty of
each circuit is 350A 42 MVA A palt of the circuits in Monrovia has
become insufficient in capacity due to increased demand, and the system

is being operated in loop form.

The substations at Bomi Mine, Bong Mine and Buchanan are linked
to the Monrovia Power System, but since the loads of these concessmns
are met by prwately owned generating facilities, _no power supply is

normally. made by PUA,
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5-5  Electricity Charges of Monrovia Power System

The new rate structure of PUA effective as of May 1974 is the

folloﬁving:
(1)  Residential and Commercial

One rate will apply_ to all residential customers and to small

commercial customers: -

The first 400 Kilowatt Hours 8¢ per Kilowatt Hous
| o with 34 minimum bill of $3.20
Next 1100 . " 74 per Kilowatt Hour
Over 1500 w1 /2f 1
{(2) Primary Power Rates

Prirﬁary Power for delivéry to large cbmmerciél and
Industrial Customers:
Alternate I
If 'cuétomer owns transformer(s) and all maté_rial' beyond the
mefer: Z _
First 2000 Kilowé.tt Hours  7¢ per Kilowatt Hour
Over 2000 51/2¢4 0 o

. Alternate II
If customer 0wﬁs t.ransformer.(s):'_. _ _ _
Demand chargé (.Mo“n_t_hly) _  $4.00 pé_r' Kil_owat£
Energy .Charg'e : 5 l/Zy.( pér' Kilowatt Hour

5-6 Past and Present of Electric Power Demand (Monrovia Power System)

The annual enei-gy consumptions, peak derh_ands and load factors
of the Monrovia Power System from 1965 to 1974 avre as shown in

Table 5-4, Fig. 5-3 and Fig. 5-4.

Both annual energy consumption and peak demand have shown
steady growths during the past 10 years. Particularly, during the period of

several years following the completion of Mournt Coffee Hydi‘oelectric Power.
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Station in 1966, high growth rates of more than 20% were indicated,

Howevér, the growth rate has been blunted in these. several years
~and has been under 10%. This is mainly attributable to .F;he changed
econmhic'sii':_uations'folldwihg the 'foil crisis’ in 1973. Medanwhile,
the 10a'.d"fa.ct0r, e:;(c.ept"fc")r'tﬁat in 1967 and 1968, has been at a: constant

level of just under 70%.

Table 5-4 Actual Data of Energy Consumption in Monrovia Power System

Enerpgy Consumption " Peak Demand o :
(‘IIOGKWh) Increase (103 K.W) Increase - Loa(c}/o)Factor
R (%) (%) '

1965 '.6517 14T 6.2 13,7 68l
:i966 1.8 156 8.5 150 687
1967 - 146.9 . 31.3  29.0 56;5_ 57.7
1968 181.3 = 23.4 32,4 T 63.7 -

1969 214.3 18.3 %.0 11 ~68.0
1970 - 257.3 ;20.1 433 2003 67.8

1971 295.8 15.0 49.0 1.2 68.9
1972 323.7 9.4 54,0 _"'10{2 | 68.1
1973 347.2 7.3 - 56,9 . 9.3 68.0.

1974 366.0 5.4 600 5.6 69. 6
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Figure 5-3 |
Annual Energy P‘i"Oduci‘io_n' and Increase 1962-»_19?3
( PUA'S Monrovia System )
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thure 5 4
Annual Peak Load and Increase 1962~1973
( PUA’ S Monrovia Sys’rem )
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5-7 Future Power Demand
5.7-1 Monrovia Power'System' of PUA

Load forecasts are generally made under (1) the microscopic

methodology and (2) the ma.CI‘OSCOPIC methodology

Undet the microscopic methodo’logy"state'd in (I),'allalys"is of the
comp031t1on of demand and curaulative’ aggregate of the demands by factor
are perfmmcd The macroscopic methodology is to use the historical
‘trend of power demand or extend the trend of correlation with relevant

cconomic indices,

Ih making foxecast on the future load of the’ M0n10v1a Power System,
since no basic data on future demand were available, the- mac1osc0p1c

'methodology given. in (2} was.employed. In this case the folIOWin'g three of

(a) time series trend of electric 'power. demand i:tsel:f,
(b) time series trend of per capita energy production,
and | ._ ' _
{c) couelahon between KWh/GNP. and per capita energy production

were apphed and the forecast was made in 0vera11 cons1deration of the abov?:.

Further in projecting the demand of the” Monrovm Power System in
the future, inter connechons w1th the vauous concesswns would be a matter
of cbnsidexatmn I)ut thc puvately owned generatmg facilities have been-
amortued over many yeaxs, and since therefore it would be costly in terms
of clcclnmty cl1a1ges to 1ntex connect w1tb the Monrovia Power System, it
was conSldcred in this Repmt that there would be no 1nterc0nnect10ns
between the Monrovia Power System and the existing facilities owned by

concegsions,

(a) Time'Se"ries T.rend of Ele¢tric Power Démand

The time series trend of electric pPOwWer energy production of entrie
Lnbena in 1962 and subscquent yeals, not including concessmns
is shown in lx.g. 5-5. As indicated in this ngure there was a
pronounced growth. in lhe past, espemally the growth of more
than 20% from a10u_n(l the year of 1966 when Mount Coffee Power

Station was constructed.
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Figure 5-5 Energy Production
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However, in the past several years, the growth rate has
been slowed, and has remained at a rate of under 10%.
From the time series trend, it is judged that there will be

a growth rate of about %,

(.b.) Time Series Trend of Per-capita Ehergy Production

The time seéries trend of per- caplta energy productlon is
mdlcated in' Fig. 5-6.

Since the energy pl‘OduCthnS of the var1ous concessions were
u:lkﬁO\vn con51derat1ons were given to only eénergy production
under PUA in th1s Report, Therefore the resultmg f1gures are
smaller than the actual, but even if they were doubled (for the
reason that the total mstalled generat1ng capacity ‘of the conce551ons
is about the same as that under PUA) it would have been appro-.
ximately 500 KWh, wh1ch is judged to be very small in comparison
with the world. level,

In view of the trend in per- eaplta product1on up to this. t1me

the growth rate in the future is estimated ‘at around 6%.

{c) Correlation between XKWh/GNP and Peréce.pita_ Energy Production
The correlations between energy. consemption; per dollar of.
gross natiOneI produ'et and per—eapita energy producti'on of appro-
x'imately.-7.0'-coun'trie's in the world in 1970 are shown in Fig. 5-7,
In the overall average'_for the world, there is roughly 1.68 KWh
of energy used to produce value of one dollar in GNP, As regards
the avelage for per capﬂa energy ploductlon, it is apprommately
1, BOOKWh The figures for Liberia are far below the averages
of both cases. It can be expected that in the future such figures_
of Liberia would approach' t.o_the above dverall_ averages' for the
world, . o .
The correlations between per- Caplt‘a energy production ard ' _
KWh/GNP in Liberia during the perxod between 1965 and - 1973 are.

as plotted in Fig. 5-7, The annual growth rate of energy productlon
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is estimated to reach around 8% in the futnlc on the conditlon that
the growth rates of GNP and the’ populatlon in 19’?4 and subsequent

years are to be some 6% and 3%, respectwely

(d) Future Power Demand _

On est1mat1ng the growth rate in future years. takmg the above
three methodologws a, b and ¢ into overall con31de1at10n, since
the Monrovia Power System of PUA makes up almost all (approxi-
mately 95%) of PUA's total load throughout Liberia, the growth
rate for the Monrovia Powe1 System can be regalded as that of
PUA for eatire Liberia. |

In effect, five years hence in 1“980 it is estlmated that the
power demand will be 90 MW and the energy demand 550, x 106 KWh,
while 10° years hence in 1985 the power dema,nd w111 be 127 MW
and the energy demand 772x106 KWh

5-7-2  Power Demand of Wologisi Mine

- The WOlOngl Mine, located in the northwestern part of Liberia,

is scheduled to start produetlon in 1981,

Accordmg to one scheme, the iron ore mined 1s to be drcssed at .
the site and sent through slurry pipes to a port site near Lake Piso
(approximately 20 km from Robertsport) apprommately 230 km from the

Mine s_ﬂ:e At this port site, the dressed ore is to be pellet1zed.

The electric p0wer to be requ1red at the Wolog151 Mine aocordmg to
'persons involved in the mine development will be. a total of about 175 MW
.with 'rthe'loac:l at the port s;te centered around the pellet-plant being around
90MW and the lo.ad at the mine site centered dround the conoentrat'io'n
plant_obout '85MW. 'lhe results of a feas1b111ty study on the _Wologlsl
Mine are scheduled to- beCOme ‘known in October 1975 “at wh1ch time the

power demand in cmmectlon with the mine w1ll be clar1f1ed

Because of the above b’aekgrOund' annua,l energy to be requlred

for the pellet plant at the port site is est1mated at 670 X l()(JKWh on the
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a_ssum'ption that the installed .capacity for the said plant is to he a.pproxiu
mitely 90 MW at a load factor ‘of around 85%. I¢ abproximat'ely 85 MW

at the same load_factor' is necessitated fdr other facilities al the Mine éite,
an annual ene"rgy production of 630 x 106 KWh will be required for such

facilities, Therefore, the value of annual énergy requirement for the

Mine will total about 1,300 x 108K Wh,

.5-7f3 _ Consolidated Monrovia Power System (including Wologisi Load)
With the preconditions of growth rate of power demand in the

- erxisti.ng Mdnrdvia Power System at 7% as described in '5 7-1, and the

required power demand of the Wologisi Mme as descnbed in 5-7-2

(peak demand; 175 MW annual energy 1equ1rement 1, 300x 106KWh) by

connection w1th the Monrov1a P0wer System Irom 1981 onward

As shown in 'Table 5-5 the power demand of the Monrov1a Power
System is estimated to be 90MW in 1980, 272MW in 1981 when the :
W010g151 Mine starts productwn. and 311 MW in 1986 after 5 more years

have élaps‘ed._'
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Table 5-5 Load Torecast in Monrovia Power System

Without Wologisi With Wologisi

Commtpiion PeSk Lont ST bk hoe

(106 K'Wh) (103 Kw) (106 KWh) (103 KW)
1975 392 64 392 64
1976 419 69 419 69
1977 | 448 74 448 ©74
1978 479 - 79 479 79
1979 514 85 514 _' 85
1980 . 550 90 550 | 90
1981 o589 971,889 272
1982 630 io4 o 1,930 | 279
1983 674 . 11 1,974 286
1984_ 721 118 2,021 293
1985 %72'_ 127 | 2,072" 302
1986 o os26 1362126 C
1987 - 884 145 . 2, 184 " 320
1988 , 946 . 155 2,246 o330
1989 1,012 | 167 2,312 342

- % Load for Wologisi = Fnergy Consumption = 1,300 x 106 KWh
. Peak Load o 175 MW



5-8 Load Forecast for Monrovia Power System

A.lthough the present installed capacity of the Mon.ro'via Power Sstem
totals 150 MW, the depehdable'pow_e.'r available in the said Sysfé1n is only
99 MW comprising the output of the thermal powér station obtained after
deduction .of its station service load and the extremely decreased output of

Mount Coffee Power Station during the dry season,

When the futuro increase in poWer' d.emand..'described in 5-7 and the
necessary reserve supply capability of 10% are taken into account, it is
feared that thol'e will be a shortage_of power supply in 1981. This sh'oi*'tage
will reach approximately 40 MW in 1985, The details are as shown in

Table 5-6.

| Meanwhﬂe, the power demand of the Wolog151 Mine wh1ch is planned
‘to comm ence productmn in 1981 is supposed to be 175MW. In case the
power demand of the pellet plant (appr0x1mate1y 9O0MW) scheduled to be
- built near Robertsport is met by the Monrovxa Power System,' the shortage
of power capabﬂlty in the sa1d System is estlmated at 107MW (including
“the requ1rod reserve capamty) in 1981. Consequently, it 'is conmdered
necessary tha,t new . power facilities with an installed capac:1ty of around
100 MW be constlucted in the area of the Monrovia Power System not later

than 1981. The det_alls are as shown in Table 5.6,

Furthermore, 1f the demand at the Wologisi Mine site (appro:-nmately-
85MW) is also met. by the Monrov1a Power System, the- shortage in supply
capability of the -System w111 be about 200 MW in 1981 and reach about 230 MW ~

ten years hence in- 1985 The details are indicated in Fig, 5-8.



Table 5-6 KW Balance in Future (Monvrovia vaér System)

) (MW)
Peak Load  Dependable " Required
Year Power b-a " Reserve d-c
(a) (b) (c) (4) ®
1976 69 99 30 7 .
1977 4 99 25 7 -
1978 79 99 20 .
1979 85 99 14 9.
1980 90 - 99 9 9 o
1951 97(1827) 99 | 2(288) 102:12'9_) - 8(107)
_1"9'3_2: 104_{194) 99 -5(-95) 10(19) | 15(114)
19.83' _'_1__1'1'_(201_)' 99 _ '-12(-1'02)‘ 11(20) 23(122) .
1984 _1'1':8(268) _ 99 - ~-19(-109) 12(_21) _ 31(130_)‘
1985 - 127(217) 99 ~28(~118) | 13(22) 41(140)
1986 136(226) - 99 -37(-127)  14(23)  51(150).
1987 145(236) _' 99 o46(-137) 15(2_4.) 61:_(1'61.)'_
1988 155(245) : 99 '-56(_'14_6)_ 16(25) '.72('1'7'1)' |
_1'9'8'9 1-6_7(-257). 99 _-__68(4’57) 17(26) 85(.1;33)'
] Dependable- Power to be ‘added to MOn_r'ovia.Po'“}er System

%2 Peak Load including Load at Port Site of Wologisi Prdject :
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5-9 Characteristics of Supply'Capability Required in Future
5-%2-1 Daily Load _Curve of Monroiria Power System in Future

The followmg conditions were considered in regard to the daily

load curve of the Monrovia Power System in the future

(1) " The years for which forecasts are Lo be made are to be
1981 when the Woilogisi'-'l\'/[ine starts production and 1986, five

years later.

(2) The load forecast was made in reSpect ‘of two cases;

"With Wologlm Mine'" and “W1th0ut Wologlm Mine!",

(3) The dQaily load factor of the Monrovia Power System in
the future is to be-estirhate_d as 75%, eﬁd 95% for Wologisi.

(4) The operating patterns of the hydro'a‘nd_ thermal facilities
of_the MOI‘II‘OVi.a. Power System will vary gfeatly dui'ing the dry
and raLin.w,;r seasons. In effect, Mount Coffee Hydroelectric
Power Station (68MW).\;vi11 be in Opera't.ion for the base load in the
ramy season whﬂe Bushrod Thermal Power Statlon will pr0V1de
the regulating power for peak load ‘In the dry season, the
operating pattern will be the reverse of the rainsr seas.on o In this
Report, in the sense of proceedmg w1th a study based on hydro—
‘electric sites for power development in the future, the month of
the lowest water; March, is to be taken as the 1'epresenfati§e
month. _ _

Fig. 5-9 shows the monthly fluctuations in the out'pet of Mount

Coffee Hydroelectric Power Station in 1961,

(5) Of the parls of the dally load curve to be borne by hydro

and thermal, it is to be considered that Bushrod Thermal
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Power Station, 62 MW (the lafgest unit capaci.ty of 1I9MW to
be reserve capacity), will be in operation for the base load,
and .Mount Coffee Hydroelectric Power Station will provide
the regulating power for peak load w1Lh regulatmg energy
.of 2.93 MWh (12. MW x 24 hours). The rema1nde1 would be the

part which will await new electric power development.

The daily load curves of the Monrovia Power System 'in the
future forecast according to the above will be as shown in Fig. 5-10

to 5-12 for 1981 and Figs. 5-13 to 5-15 for 1986.
5-9-2 Required Peak Duration Time

As shown in F‘ig. 5-12, it was considered that the peak

- portion of loéd _v&ould be supplied’ By the existing hydroélerctric power
station in order to effectively u:tiliée the regulating 'p.ower ﬁf Mount
Coffee Hydroélectri'c Power Stafibh. _ Therefore,. the operation
curve which would be expected of a hydroelectric .power station

to be developed hereafte1 would be of flat type of long peak duration

time (I8 hour s).

‘The above does not take Wologisi into consiaefation, but
as indicated in Figs. 5-15, even when the power demand of
Wologisi is taken into account, the necessary peak duration

time will also 'be'18 Ih'ours. .
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Figure 5-10  Daily Load Pattern in 1981
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Figure 5-11  Daily Lodd Pattern in 1981
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Figure 5-12 Daily Load Duration Curve

( Dry Season in 1981 )
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Figure 5-13  Daily Load Pattern in 1986
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Figure 5-14 Daily Load Paftern in 1986
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Figure 5-15
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