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Table 6~4 Summarized Stratigraphic Sequence in Liberia

-_Pfiﬁcipal' Area of

: . Types of Rocks E S
Era or Period ypes o . conomle
or Deposits Distribution Value
Lagoon and coast Lagoohé, coast and
Quater- .. Lo
o sands and river rivers
‘n : b
_ Y deposits
Céno- e _ :
zoic . . Coastal sandstone Sandstone:; coastal
- Tertiary . and lateritic soils = region _
Lateritic soils: Bauxite ?
- covers of most
areas of land
Dijabase and Unmetamorphosed
' . peridotite dykes ? sedimentary rocks:
Mesozoic o : :
Wacke _a,nd central to northern
conglomerate areas .of coastal Diamond
= region . .
Paynesville Igneous rock:
: S sandstone scattered dykes in
Paleozoic . . . ' .
: Diabase, norite . northern mountain
and- peridotite . ~ lands
- Gi'ariitic rock, . Bedrocks of al'most_ Iron ore
P brian gneiss, crystal- entire land area (itabilite)
recambrian line schist and | Gold

quartzite
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Table 6-5 "Geogf_aphic 'and"-I‘.bpo'grap.hic Condition of Proposed Damsites

Distance = Elevation Topography

Riv'.er-. .Pro"poséd- from of River of Project 2/ 2/
Sys'te'm" Site - ' ‘Coast “'_/ Bed x H -—/ Area l/ ' L L/H
o : (km)
_ . Approx. Approx. _ _
Mano No. 1 25 15 x 30 Coastal plains 500  16.7
Mo oo | mest
#"° " Mano No, 2 70 80 x 50 - Lower plateaux 400 8
 Lofa No. 1 25 15x25  Coastal plains 400 16
Lofa 1 ofa No. 2 55 70 %30  Rolling hills . 400 13.3
St. . St. Paul e o ' R
Paul . No. 1. 5.0 _ 7.0 x 28 Coastal plains 950 34
St. John . 20 ' 35x25 - Rolling hills 600 24
"No, 1 : _ _ _
St. - St. Johh . L " .
Tohn Hory 50 95 x 25 Rolling hills 450 18
: St John - _' .90 140 x 40 Lower plateauii 350 8.8
N(_)_. 3 _ -
Ce_ﬁgs- . 55 30 x20  Rolling hills" 500 25
Cestos. Coik _ : _ i ’ : _
estos 105 70'x 30 Lower plateaux 1,700 56.5

. N_o.'z

1/ cf. Fig. 6- 9(1) _
g/ L, length of crest: H, _-height_of dam
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Table 6-6 Calculation Method of Run-off at Proposed Project Site

Proposed

Name of Name of Gaging : . = .
River Project Site Station _ _Culcu_\_l_atlon Equation
e MANO No. 1 ST :
MANO A KAVILAHUN G.5. Qp=Q . xoal
 MANO No. 2 | a G5 " Chg s,
| LOFA No, 1 - ‘ oa
. , _ - o -  GAp
LOFA LOFA No. 2 - NEW HOPE G.S. pr%ls.xaz—
c ' ' G, s,
ST. PAUL ST PAUL No. 1 MT. COFFEE ’ CAp
G g QP:QG, 5. X
no - CAgG, s,
o §T. JOHN No. o | ]
ST. JOHN  ST. JOHN No. STVJ%FE FALPS'QPA%?S L ohp
. L 2 "2 CAG! s,
ST. JOHN No,
- CESTO R —
CESTOS © ?;_5-N°°¢ - SAWOLO G.S5, Qp=QG. 5 PPy
CESTOS No. 2 - CAqg, s,
Note: Qp: Run~Off at Proposed Project Site
QG.s. 1 Run-Off at Gaging Station .
CAp: Catchment Area of Pr0p0:sed'Project
: GA'G' 5. Cathment Area of Gaging Station
oL i Specific Run-Off Obtained from Fig. 6-15
6—4—2 FHEEE

EFRIC X DRIELA L0 S A

S im = 4 Table 6 — 7 WR+o
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Table 6-8 Alternative Steam Power Plant

‘Plant’ Capagity : . - 50,000 (KW)

Plant Factor _ 70 (%)

Apnual .Ene_r'gy Production . - 306,46  (Million KWh)
Stz;tion S_ervice Use 5. : (%)

. “Thermal Effiéiency at Sending End 32 (%) _
.Coﬁétruc'tion Cost - | 37,500, (Thousand $)
Serviceable Life . . 34 (Years)
Iﬁtgrest : . o 7 (%)
 Annual Cost - : - (Thousand %) |
 Fixed Cost ' | |

Amortizaﬁioh - ' 2,918 .
Operation and Ma-,intena_.ni:e. 600
Annual Salaries _ 30
Admihstratidn Cost 60

: Sub'—t.otal ' ' . 3,608

Variable Cost’ 7
Fuel Cost ' B 6,592 -_ .

Operation and Maintenance 150
Sub-total . 6,742
_ Iotail. ('._'Jost. S . M_Sp_ _
Fixed Cost - ' - 76 - $/KW)
_ Variable Cost 22 (Mills/ KWh)
Total Cost o 34 (Mills/ KWh)
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Table 6-9 Annual Cost

Item _ ' Generating Plant Transmission Line

Serviceable Year ‘ 50 Years 40 Years
Annual Diécoﬁnt Rate N 7.0 %_ s : 7.0 %
© (1) “Annual Cost Factor o 7.25% 7.50 %

-Amortlzatlon : o T '

(2) '_Ope:_r_ahon _and Maintenance 0.70 % 2.50 %
. (3) Administration o 0.30% 0.30 %
Total : . 8.25% 10. 30 %
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Table 6-11 Studies on Scale of Mano No, 2 Power Project

Item

Unit

Ratio (B/C)

Remarks
Effective Head m 35
Maximum Discharge m3/s 257
- Maximum Output KW 74, 000
Annial Energy Production 1.06'KWh 439, 4
Utilization Ratio of River Run-off %o 73
-Reg.‘ula.tion Raio P 10.8
Plant Factor % . 68
Gel.l'er'a‘..ting 3 I
Facility 10°% 119,500 _
Tfah"é{rn:'ission _ " 1 600 L=80km
Construction Facility _ ’ - 110KV
Cost Total 103$ 121, 100
| Constrﬁctioﬁ" : .
Cost/KW $ L, 640
Construction
! ] . . 2
Cost/KWh $ 0.276
o Net Benefit (B-G) 103 2, 430
Project .
Economics Benefit/Cost 1 26
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Figure 6-17 Study on Installed Capacity
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Table 6-12 Studies on Scale of St . John No. 3 Project

Itefn _

Unit "Remarks
Effective Head o 29.9
Maximum Di s_a'c'hal."ge m3/s 212
Maximum Output KW 52,000
Annual Energy Production 106KWh . 367.4
'Utii'lsiz"af,tion. Raio of River
Run -off % 50
Regul.a'tion: ‘Ratio % - 6.8
Plant Factor % - 81
Generating 103§ 114, 000
Facility _ :
Transmission L 1, 400 L=70km
Construction Facility S 1oy
Cost Total _ n ‘115, 400
Cc‘ms‘tr_ﬁ'ction $ 2,200
Cost/KW - |
C_on'struction_ $ 0.314
Cost/KWh
Net B.ene.fit_ : 103$ 1, 600
Project (B-C) '
Economics Beneﬁt/Cost_- 1.17
Ratio (B-C)
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Figure 6-18 Study on Installed Capacity

of Si._ John No3 Powe;-Stdiibn

50 . 60

Instailed Cqﬁucit y '('MW }

;gsﬁ

B/
10° 8 8/kwh
14 0 12000 - 0400
‘B —C.
130 |
30- AT/
. i s\‘\
.20 /E/ -~
1000 L -0.350

o4 N

B . \x

) b

\
1.00 .
‘.\’.‘-Q.V.__ . . s L -
/ 1
090{ O —/ 0300
B / kwh
- 0BO-{
oro- - : 0260
30 40 70 . 80 90



Figure 6-19 Siudy on Installed Capacily
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Table 6-13 Studies on Scale of Mano River Proj'ec_t

ftem Unit No. 2 “No. 1 g,y
, P, S. P.S.
Maximum Discharge m3/s 257 313
* Maximum Output KW 74,000 56,000 130,000
Annual Energy Production 106KWh 439, 4 333,8 773.2
Utilization Raio of River % 73 78
Run- off
Regulation Ratio % 10,8 1.8
Plant Factor %o 68 68
Generating 103§ 119,500 94,200 213,700
Facility
~ Transmission 3 500 1,650 2,150
" Construction - - Fa:c_i'li'ty ' o
~ Cost Total ' " 120, 000 95,850 215,850
Construction $ 1,620 1,710 1,660
Cost/KW
Construction $ 0.273 0.296 ~  0.279
Cost/KWh ' - '
Net Benefit 103§ 2, 500 1,500 4,000
s B-C |
Project ( ) S '
Economics Benefit/Cost 1,26 1.19 1.23.
Ratio (B-C) '

J.



o (BX MOoA RIVER | | X
/39 _ Gegb Wema
| SIERRA LEONE e /
 Gofo_ " Forry .Maiho.i. Ri\’M
_ {MANONO2PT
. » 18=257 m¥ :
2 y SHAWL 4500 res 350 . m / oﬂf
r]; \{49 ')_/}cb :}'.’b" E =432 4x1cFoen N | \j S\
MANONC.IPS - Rl s\ _
e A<
O S Q- 313 s GENGE Q < TS i e
o " aN0 RIVER. b= 50l J w1 : | e
0 = - Y E =333.8;i_t06iwh T PPt e ) Mor ro I.‘"e
m : T e
> T 32‘54_ =
/ 2N N\
. . . &
. : . 90 . .
Tiene 47’0/‘_ ,8_
GBESSE T .
[] . %p@ '
e T~ :
wot® © X ) N\
. S
W} LIBERIA BENDUMA ' _
_ %’a : : Legend
Q?Q Lo O International Boundary
ROBERTS TOWN 3 .
/!‘@ — County Boundary
DAAKO! foo d
| Q Town or Village
<5
LAKE F’ISO<<5 | 0_06' ) .,bf‘" | o
X” % TN ' c :
%s. D, >< Figure 6—-20 General Loyouts of
| ¢ 1 v 15 km. Mano River Project




Figure 6-21 Study on Installed Capacity
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TaBle 6-14 Studies on Scale of St

John River Project

No, 3

Ratio (B/C)

Item Unit No. 2 Total
| P.S P, S
 ‘Maximum Discharge m3/s 212 339
Maximum Output KW 52, 000 48,000 100,000
" Annual Energy Production 106 KWh  367.4 316. 1 683.5
Utilization Raio of River % 50 53
Run-off - '
‘Regulation Ratio %o 6.8 2.4
Plant Factor % 81 75
‘Generating 103% 114, 000 93,000 207,000
Facility
| o Transmission L 800 900 1,700
Construction ~ Facility _
Cost Total | " 114,800 93,900 208,700
Construction $ 2,210 1,960 2,087
Cost/KW S _
. Construction $ 0.312 0.297 0.305
Cost/KWh - '
. Net Benefit 103$ 1, 660 1,640 3,300
Project (B-C) _
Egonomlcs Benefit/Cost 1.17- 1.22 1.19
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