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_ (Miles) -
i Type of Road 1971 1974 1977 1978
I. Public Roads
1. Primary Roads '
Paved 203 208 230 253
Laterite (all weather) 941 968 946 949
(Total) (1,144) (1,176) (1,176) (1,202)
2. Secondary & Feeder Roads
Laterite {all weather) 487 707 823 973
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(Total) (1,757) {(1,972) (2,255) (3,387}
Sub-total 1 2,901 3,148 3,431 4,589
II. Private Roads
Paved 86 . 86 30 - 98
Laterite & Barth 1,184 1,308 - 1,359 1,382
sub-total II | 1,270 1,394 1,444 1,486
Total ” 4,171 74,542 4,875 6,075

Source: Ministry of Public Works, Planning & Programming Div.
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Table 2.2 Number of Vehicles Registration in Liberia

Year Passenger Cars Taxis Trucks /1 Buses Total

1970 9,377 4,735 | 5,234 3,864 - 23,210

71 8,996 4,103 5,454 2,521 21,074
72 10.607 3,384 4,730 2,575 21,295
73 10,769 3,507 5,384 3,135 22,795
74 9,875 4,576 5,841 1,800 22,092
75 10,375 2,421 5,466 2,497 20,759
76 11,800 1,967 4,770 2,600 21,134
77 11,234 2,981 5,621 N/A 19,836
78 10,695 3,048 65,427 1,049 21,181

/1 Including Pick-ups _
‘Source: Ministry of Finance, and Ministry of Commerce,
Industry and Transportation.
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Tdble 2.3 Consumption of Petroleum Products
' {1,000 US Gallons)

Year Gasoline - Kerosene Gas-011
1969 15,519 3,171 23,139

70 N/A N/A N/A
71 19,987 3,695 51,181
72 16,098 3,144 48,688
73 21,374 . 3,823 58,046
74 18,891 3,616 61,614
75 21,078 3,139 54,676
76 . 23,708 3,251 48,140
77 - - -
78 - - -

N/A : Not available

Source : Ministry of Finance
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Traffic by Ports
{1,000 Tons)

B5FE 97519761977 1378

Monrovia 11,082 11,713 8,795 8,936
Greenville 153 254 216 244
Harper ‘ - 35 57 . 45 - 60
Buchanan 8,957 9,526 8,542 20,012

Total 20,227 21,550 15,898 20,252

Source: Economic Survey of Liberia, 1978
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Domestic Alir Traffic

Item 3976 1977 1978

Number of passenger -
disembarking 14,372 15,774 23,660

Embarking = 14,399 15,839 23,759

. 8Source: Ministry of Commerce, Industry &
Transportation
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-Table 3.2 Zone-wise Population

.Zone No. . 1962 1974

(1) Internal Influence Area

5,039 10,670

1
2 15 486 27,148
3 2,248 5,148
4 18,969 : 27,717
5 12,535 21,569
6 12,303 19,235
7 4,388 6,100
8 12,263 14,213
9 18,599 20,045 -
0 2,721 2,728
Sub-~total : 104,551 154,573

(2) External Influence Aréa

11 379,276 531,801
12 397,111 - 548,802
13 | 34,149 37,574
14 20,123 26,408
15 81,233 204,210
Sub~-total 911,892 1,348,795
Total 1,016,443 1,503,368
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Total A Rural Urban Creat
Internal Bxternal LD others “[PAPS Others Monrobia

1974-76 3.3 2.7 (2.4) 2.4 (6.8} 6.8 8.0
1976-80 3.3 2.7 2.4 2.0 6.5 6.0 7.5
~ 1880-85 3.3 2.5 2.4 6.0 5.5 6.0
1985-90 2.9 2.3 2.2 1. 5.5 5.0 5.5
1990-95 2.7 2.2 2.0 5.0 4.5 5.5
1995-00 2.6 2.0 1.8 4.5 4.0 5.0
2000-05 2.5 2.0 1.6 4,5 4.0 4.5

/1: Excluding Great Monrovia
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Table 3.3 Zone-wise Projected Population

- - a0y
' Average
Zone 1974 1976 1980 .1985 1990 1995 2000 2005 1974_3005

Internal Influence Area. y
11.4 12,9 - 150 17,

20.0 22,6 25.5 2.8%

1 10.7 4
2 27.2 29.0 33,0 38.5 44.6 51.1 58.0  65.7 2.9
3 2 55 62 7.0 7.9 89 9.9 1.0 2.4
4 2.7 9.6 337 39.3 454 521 59.1 66.9 2.9
5 2.6 2.1 26.3 307 355  40.7 46.2 529 9.9
6 19.2 20,5 23.4  27.3 1315 36.2 41,1  46.6 2.9
7 6.1 65 7.4 107 12,6 14,5  16.8 - 19.4 3.8 |
8 4.2 15.2 17.4 203 235  26.9 - 30.5 34.6 2.9
9 20,0 21.3.  24.3 28.4  32.8  37.7 42.8  48.5 2.9
10 2.7 2.9 3.3 3.8 4.3

4,9 5.5 6.2 2.7

Sub— o o
total 154.6 165.0 187.9  221.0 255,

v

293.0  332.5 376.7 2.9

External Influence Area _ o

11 >31.8  560.9  621.5 700.5 782.8 866.8 950.< 1,044.8 2.2
12 548.8  578.8 646.3 735.8 830.7 929.9 1,029.1 1,143.3 2.4
13 37.6  39.7 439 494 55,2 411 67.0  73.6 2.2
14 26.4  27.8  30.8  34.7 38.8  43.0 47.2 51,8 2.2

Sub- :
total 1,144.6 1,207.2 1,342.5 1,520.4 1,707,

[ #3]

1,900.1 2,093.8 2,313.5 2.3

Monrovia
HOnrovia

15 204.2  238.2 318.1 425.7  556.0 726.7 927.5 1,155.8 5.8

e e

Total 1,503.4 1,610.4 1,848.5 2,167.1 2,519.0 2,919.8 3,353.8 3,846.0 3.1
o
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Land Use in_the'Influencé.Area

‘Item Area'(ha) %
NaturallForest 41 -241,000 - 30.5
Secbndary_Forest and Food Crops 494,200 60.6

| Tree Crops and Rubber - 15,300 1.9
Others | 39,500 5.0
Total R 790,000 - 100.0

/1 Includes concession area and unprotected forestry.
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Marketable Surplus of Crops in 1978/1979

{tons}
o Marketable Surplus
Crops
Clean Rice 650
{Paddy) (1,080)
Coffee 1,800
‘Cocoa 1,500
Palm Kernel 900
Total 4,850

Future Crop Production in the Influence Area

{1988/1989)
Area Products
Cr
ops {ha) (tons)

Upland Rice 29,900 34,460
Swamp Rice 6,000 17,390
{Sub-total) (35,900) (51,850)
Coffee 7,900 4,220 -
Cocoa 7,700 3,920
0il palm £} 1,800 17,200

6) MEkoREEEE

711 fresh fruits bunch

MkoSAERROMEONEEZMARICHE-, 1AL IOHBREIAQQIEMEL 0% L
MELTHES LR, 1988 F ST HRMERRTE, K27850r>, 7t —214,220
by,jﬂTﬁ&QﬂHy;A_Aﬁﬁaﬂmby&mﬁgnao
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Forecast of Marketable Surplusélof Crops in 1988/89

Crops Marketable Surplus (tons)
Clean Rice 2,060
{Paddy) . {3,430)
Coffee ' 4,220
Cocoa . 3,920
Palm Kernel 4,300
Total 14,500

/1: Includes possible e@xports to the nelghborlng
borders

1978@@%%&@5@&%L1,%%&wwmmﬁﬁu,ﬁ%Lm%f%mm
198 OMEMME, Myav 7t Lo ERBAAD DRAGEEICH 5L B Hh NS
% LWtk DB ERbA,
TOMCLBEEELCHERT D ROXBV DN HELC L2 EHTHLENS S, LCADP
HIXUFBCADPICIAE 1989 ERHRECEAERSH2700 KB ELLTL A,

362 o N

FRERIE, S H~V o SaRERE IR Tnb, TATRE LT 2 HIBE, BE
fFTohre#MELLiberian .Rubber Development Unit (LRDU )OHEHIT I A& _#J
2ﬁ50h¢®aoﬂwv@afbﬁ%ﬁmﬂ?<ﬁ?Aﬁﬁﬁﬂxmnfﬁ&HZOOhwax%ﬁ%
LT 2 S5 B N TIE & A E b E by

%ﬁ@%ﬁbﬁ*ﬁ;@@%ﬁ&mk@,y@&m@gﬁmiﬁ-Hﬁﬁf@4xft1w
@,LRDU#B@%%%%M&@iiﬁﬁﬁ&LTﬁMLﬁo

1) #93 2% 0RE S BEREDT T H Do

2) &F&Ef;%&ifﬁyi—mvg »T0.8t/ ha,/MEETO3 t/ha T b,

BELD, TApkiREREDED TH b

&ﬁéﬂﬁ%@bﬁ&&&ﬁ,ﬁﬁitmwkﬁb@%fﬁrﬂmb&MI%ﬁmﬁ&nbo
ﬁ%ﬁﬁﬁﬁﬁfyﬁZQ%f7747m2P?Nﬁﬁfméc

Y~ TARED T ATREMR(T Ao, I BRDOMBEED /e T AWK AV . 2
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production of Rubber in 1978/79

Tapping Area - Yieldél Production

Farm (ha) (t/ha) - (tons)
Larger Farms éBO . 0.8 184
Small Holder 620 0.3 186
Total 850 370

/1 Coagulum

bﬁ%%énva&b,7w7¢WﬂLU£im@%%yb%§F,ﬁ?yfrﬂﬁ,ﬁyﬁ

lUﬁrﬂmﬁcmfﬂ?L?bKﬁ&néoﬁAﬁ%TU?LJEH,W&ﬂﬁ@%ﬁﬂm
ArEeLERNEESREL, 160 0'0;%@3@3%1, 9,5_00ha-ﬁ FHEarrb LT
%mEQMLiﬁtLTMéO%@@ﬁ@ﬁA%ﬁ@%3%@2ﬁlBRDﬁUQiﬁ#K%
3N Tnb, . . . .
OB, EEEOEBCERCREEShL kD, RETS b0 LiL,
%ﬁ@@%%@ﬂ@m,IBRD7ﬂﬁlﬂr%%ﬁL,K@iﬁﬁﬁﬁﬁ%&ﬁtiAiﬁ@
F RIS T - %o

1) BEdEantw bRl TR ZEEZ V.

2) BMEORFEOH13%H 5 ERICHET 5o

%%@:Kﬁ%ﬁ¢£ﬁﬁl994$wﬂm1@mervwﬁ5§@tEbn&0@%ﬁ

HEAL 198 44E~1994EH11.0%, 199 AEMKEES% LT b,

Future Rubber Production in 1994

Tapping Area Yieldél bProduction

Earm (ha) : {t/ha) {tons)
Parms Tapping /2 a7
at Present 700 0.3% 210

. /3

Re-plant Farms 349 2.5% B850

Total 1,040 | 1,080
/1 Coagulum _
/2 Productivity on the farms tapping at present

will reduce to 0.3.
/3 This high yield will be attained at 15th vear after

replanting the trees,
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IETHN L O, BRI LD HHE S L OHATEOREIT L 9 6 0 FROUES
LAWK AESCA2Tnhy 197 0ENLL 97 845% T, %%@%&ﬁ@@%ﬂi7w%@
ML, 19784%@#74600ﬂ&&0(WW%ﬁ%@ﬁﬂ%ZBOMMMf F O 16,0 00K
BEBRMCD o I, 3 3 OABAMES S ILBBHE LCHAE W DI LT by
%@@mmm,29@@%%(ﬂvﬁ&fujuﬁk;@fuym¢ﬁ4yv¥v%)#@m
KL 2400k Thhe ALTCO, DLCHE LUV LC O3 DOHAKRHHHMIEE S -
TP, TOIBALTCOLEVL CHBABRRETo Tl b, |
%@@WOM%iﬁﬁﬁlmmoﬁf,%@Wﬂ77ﬂﬂw?7K®%ALTCO Mmf
IMmOﬁiﬁéﬂ,%D®&Mmﬁ#%xfmﬁénfhéom%%WT&ﬁéﬂﬁMKQ
BEEAE, KFav fﬁL%fﬁo( ;yﬂﬂ@fEf«ﬁ@n LAMCOSEI L -
T7 %+ ;*/?ﬁf\@ejfn'cm%oa T hORBARL Ty 2 T a7~ AT, BRT
HH & ﬂfh%oW%%WWZDDAﬂ@HﬁiE@H&ﬁ@ DTH A

.Loqs and Timber Production

)
Year ArTCOLE vLel? Total
1975 S - - -
1976 4,813 N/A 4,813
1977 12,606 574 13,176

1978 ' 14,413 344 14,757

Asspciatea Liberian Timber Corporation

/
/2 Varjam Logging Corporation

ALTCOTA » ¥ ¢ .— LaffivaMhRasdnsss, bot b ERaHHLRAES
%@Mﬁwaéb&ﬁﬁ%&@ﬁmﬁ%k@é#ﬁ@ﬁﬁ<mmm@ﬁ*m¢ﬁmoggn,m
JERIIC & FEHL A B - TR AL, Blilin b S 3R TY 5o
%L,Lﬁ@%#ﬁ%ﬂéﬂ&ﬁﬂﬁ,ﬁ%@%%%ﬁﬂ%ﬂﬁ&%%(@&%oL#L,&
DI5E LR ROMEAEED FECEET Bo
a) vAOXYHIUOBRREK L - CENEEBENT b,
byﬁg,#maﬁﬁﬁbﬂTMé&v-I§~jﬁ7yﬁﬁﬁ%%éhﬂdﬁﬁﬂ®7ﬂ
o ADHE <R D BB S EHICE Do
e) Armv . ;b@%#&ﬁénﬂu?ﬁﬂxb#ﬁ¢b BE, RO bARVWEMKT
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AEWmAL S L ST b

it owF e BRI R, mmmﬁwJDimﬁﬁﬁ@%%<qz%®&ubh%o —5,
SRR aYs s # Mﬁm%@%wKﬁBﬁHﬂum&&&%Mfé LB hE v, COTLER
MO G <ﬁhhfm%0?ﬁb@;%%&iﬂﬁwﬁbk@wmﬁﬂﬂﬁ®%Aﬁ
107 6401 0% b1 97 8HOT 0% LBHEITHR WLiwhmwm%ﬁH®ﬁAﬁﬁﬁ
T g '

“ﬁﬁK@ﬁ%ﬁﬁ®§%ﬁ??vwaﬁﬁbfgﬂ%@ﬁﬁ@ﬁ%§ﬁ1989ﬁwm
31000>, 19090456000y EREL R ﬂii}iﬁé]i%';'ﬂil%iﬂaﬁéithﬁiﬁiﬁﬁfﬁ%é?‘i &
A < HWM%@A%%%LTIQ797#%1989&@%&10%,IQSQT#bIQQQ
O T % LR L o,

Future Production of logs and Timber

(m3)

1989 1999

for Export 4,600 4,600
for Local Cons.. 26,200 51,500
Total 30,8600 56,100
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B 1500 AOBTERFEHEINS L 3 MIRTE & v,

S ST A LR TN, AT Y . 2 P EROR B R Y52 A8 L A EL
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Do WEEHICHNT, 10 > OREMHBAE TUTALT TV 7 A HOR
TNRE, 5DECH, CALERIOWUEKT OV 7 B IC X B I B K g '
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Table 3.4 Planned Population at the Wologisi Site

1stZY 2nad?  3pad?
Phase Phase Phase

Foreign Engineer and Administrator

‘Married g 4 4 4
Unmarried ' o 17 5 15
Planned population 33 31 31

Foreign Technician

Married 153 1566 171
Unmarried 78 68 71
Planned population 843 R 926

Local Staff

Married '_ 195 279 285
gnmarried : 61 65 67
~ Planned population 1,231 1,739 1,777

Total Planned Population 2,107 2,668 2,734

SQurcé:IWOlogisi_Iron Ore Project Technical Study, 1979
/1 1984 - 1988
2 1989 - 1998
3 .1999 — 2013
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Fig.4.,1 Locagfion of Traffic Survey Station
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Table 4.1 Trafflc Survey Schedule

Station NoO. July (7:00 a.m. to 7:00 p.m.)
and Location ? 10 Ll 1z 1314 L3
_ -at MON TUE WED - THU . FRI SAT SUN

1. Gbarnga ™ TC TC OD TC TIC TC
2, Belefuanai TC TC TC . TC TC TC TC
3. gorzor TC TC TC 0D TC TC TC
4. vVoinjama 1 TC TC* TC OD TC TC TC
5. Voinjama 2 »¢ TC TC TC TC TC TC
6. Kolahun 1 ™ TC TC OD TC TC TC
7. Kolahun 2 T¢C TC TC TC TC -TC TC
8. Mendikoma  TC TC TC OD TC TC TC
TC = FREMHE

OD = 0 —D#E _

* = o2 4nSMERBAL

Station l: Gbarnga (AY HHEADDEA ¥V 4 T TH 100 m DA )

Station 2: Belefuanai (R Ty FA oIy amoTHH300mDi)

Station 3: Zorzor { v y‘u;ﬁxb&v77 F A Wil TH 1 EnDHLA )
Station 4: Voinjafna (#EA ya?.v < A0 )

:Sﬁétidh 5 Voihjama (KA X w22 b a5 7 Al T30 0moing )
S'.tai:ion 6: Kolahun (aﬁyyyj)sjg:,{ysﬂ.t,vorcralo“cg@'soom@m@)
'Statién 7: Kolahun = (29 7¥hbivFyg 27 W TH 200 mORR )

Station 8: Mendikoma (Ar7qa=AL)

t2 XHENE
$ﬁw%ﬁﬁ@wn,smmMﬁmf,7ﬁ98@51ﬂ@4%7%#64%7ﬁﬁf®12

R o e, G, B, 2y, By 7 Ty 70 SR EET 2 KMETS IR
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Table 4.2 Regult of Classified Traffic Counts

{veéhicles / 12 hours)

Station Car Taxi Pick-up Truck Total

1. Gbarnga 42 26 162 36 267
2. Belefuanai 32 14 B2 19 : 146
2, Zorzor 27 23 ) 97 30 177
4, Voinjamal 59 77 . 247 80 463
5. Voinjama 2 76 29 209 46 360
6. Kolahun 1 47 59 228 43 377
7. Kolahun 2 33 43 223 25 324
8.

Mendikoma 14 38 114 17 183

| 2R G 2 4 EERRICH T rolK, BERKALOR] ¥V ¢y 2 ENT24
ﬁﬁ@@&m&ﬁﬁ@@m%ﬁoﬁo24%%§m%ﬁ0ﬁ®ulﬁﬁwfaoﬁ@f,uﬂs
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Al RREAEE, R ASIRT L3I, ATOME X AREREOWE LOTHELE Lo

Table 4.3 Expansion Factor for ADT

Survey P-Car Taxi Pick~up Truck

1979 Survey 1.13 1.12 1.19 1.25
1978 Survey /1 1.3% 1.28 1.26 1.44
Average 1.26 1,20 1,23 1.35
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Table 4.4 Egtimated Average Daily Traffic Volumes
(Vehicles / day)

Station Car Taxi Pick-up Truck Total
1. Gbarnga 53 31 199 49 332
2. Belefunai 40 17 101 26 184
3.  Zorzor 34 28 119 a1 222
4. voinijama 1 74 92 304 108 578
5. Voinjama 2 96 35 257 652 450
6. Kolahun 1 59 71 280 58 468
7. Xolahun 2 42 52 274 34 402
8

Mendikoma 18 46 140 23 227
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Table 5.1 Present Traffic Volume (ADT in 1979)

Link _ P-car Taxi Pick-up Truck Total
1. Gbarnga-Belefuanai 52 29 196 57 334
2. Belefuanai-Golu | 40 20 97 53 210
3. Golu-Zorzor 35 26 116 54 231
4, Zorzor-Baziwen 53 56 183 71 363
5. Baziwen-Voinjama 74 91 302 109 576
6. Voinjama-Kpakuta 96 34 255 61 146
7. Kpakuta-—-Kolahun 59 71 280 56 466
8., Kolahun—-Foya 41 51 273 32 397
9, Foya-Mendikoma 17 45 140 23 225
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Fig. 5.1 Present Traffic Volume by Road Section
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Table 5.2 Future PaSSenger Traffic Generation by Zone

_ {Vehicle/day)
' 1554 1994 2004
Zone z . - .
" No, Car'Taxi‘Ple" ‘Car Taxi Pick- Car Taxi Pick-
up up up
1 47 26 138 93 33 274 165 93 487
2 32 13 142 62 25 276 109 44 489
3 7 8 28 11 13 47 18 22 76
4 32 85 172 64 169 341 114 300 606
5 30 56 182 59 109 355 104 193 628
6 217 178 689 432 353 1,368 767 627 2,429
7 - 157 .83 463 307 162 907 518 274 1,531
8 91 132 630 181 263 1,252 321 A66 2,222
"9 82 126 383 163 251 762 2960 445 1,352
10 15 20 92 26 36 163 45 61 278
11 - 0 0 1 - 0 0 2 0 0 4
12 6 3 50 11 5 95 - 18 9 161
13 0 0 0 0 0 0 0 0 0
14 20 0 0 38 0 0 64 0 0
15 26 15 109 62 35 254 120 68 496
16 8 41 a8 14 72 - 173 25 123 295
17 o] 0 . 0 0 0 0 -0 0 0
18 0 0 o 0 0 0 0 0 o

Total 770 786 3,177 1,523 1,546 6,269 2,678 2,725 11,054
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Table 5.3 Future Normal Passenger Traffic
by Road Link

{Vehicle/day} .

- ; Typérof 19 C 90
Link vibicle 1984 1994 2opg”
car 75 160 - 295
_ . Taxi 40 87 166
1. Gbarnga-Belefuanal — pjox_up 288 ° 610 1,132
Total 403 857 1.593
Car 55 118 219
, Taxi 27 62 122
2. Belefuanai-Golu Pick-up 143 329 637 -
: Total 225 509 978
car 49 . 108 202
. Taxi 34 74
3. Golu-Zorzor Pick-up 169 374 711
Total 252 556 1,056
Car - 75 160 289
4. g ~Bazi Taxi (80 . 165 295
B OrzZor dazlwen Pick—up 293 591 1'104
Total 428 916 1,688 -
Car 104 217 391
5 Baniven-voins Taxi 132 263 465
« Baziwen jama Pick-up 446 924 1,687
‘Total 682 1.404 2,543
Car 140 277 497
' o Taxi .47 100 182
6. Voinjama-Kpakuta PiCk-up 373 '750 1.356
Total _560_1,137 2,332
Car 79 160 290
| ) ‘ Taxi 113 314 393
7. Kpakuta-Kolahun Pick-up 428 885 1,572
Total 620 1.359 2,255
Car 59 125 224
o Taxi 65 146 271
Total 504 1,032 1,855
_ Car 23 40 70
_ . Taxi 59 106 183
9. Foya-Mendikoma Bick-up 188 333 570
Total 479

270
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143
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Table 5.4 Rate of Cargo Composition'Cafried by Truck
| | (%)

Link No. _
1 2 3 4 5 6 7 8 9

Commoéity Group

Agricultural Crops 14 14 14 14 14 18 18 18 18

Rubber ) _ 22 2 0 0

Logs and Sawn Timber 18 18 18 19 19 0 ¢

Fuel -~ = 10 10 10 10 10 10 10 10 10
Consumer Goods 16 16 16 16 16 20 20 20 20
Construction P '

Materials ' ° 6_ 6 b 6 7 7 _ 77
Mix : 2 2 2 2 2 2 2 2 2
Empty 32 32 32 33 33 40 40 40 40

Total - 100 100 100 100 100 100 100 100 100
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Table 5.5 Present Cargo Traffic by Commodity Group

_ (Vehicle/day)
T CommOdltY 1 2 3 4 5 & 7 8 Total
Llnk M : .
1. Gbarnga-Belefuanai 8 1 10 6 9 4 1 18 57
2. Belefuanai-Golu 7 1 10 5 9 3 1 17 53
3. Golu-Zorzor 8 110 .5 9 3 1 17 54
4, Zorzor-Baziwen 10 0 14 7 11 4 1 24 71
5. Baziwen-Voinjama 15 0 21 11 17 7 2 36 109
6. Voinjama-Kpahuta 11 0 0 8 12 4 I 25 61
7. Kpahuta-Kolahun o 6 0 7 11 4 1 23 56
8. Kolahun-Foya ' 0 0 4 .6 2 1 13 32
9. Foya-Mendikoma 4 0 0 3 5 1 1 9 23
Note: Commodity Group: 1. Agricultural Crop
. 2. Rubber. .

3. Logs and Sawn Timber

4. TFuel

5. ~Consumer Goods

6. Constructlon Materials

7. Mix

8. Empty
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Table 5.6 Growth Rates of Cargo Traffic

Commod ity Groups 1979-1988 1989-2004

- Agricultural Crops ' : S 11.5% 8.0%
Rubber 0 /1 11.0 /2
Logs and Sawn Timber 5.0 6.0
Fuel 8.0 6.5
Consumer Goods 7.5 5.5
Construction Materials 7.5 5.5
Mix 7.5 5.5
EmpEy' 7.5 5.5

/1 : 1979 - 1984 |

/2 : 1984 — 1994, and 8% from 1994 to 2004

Table 5.7 Future Normal Cargo Traffic
_ {Vehicle/day)

Link | 1984 1994 2004
1. Gbarnga—-Belefuanai 83 159 285
2. Belefuanai-Golu 75 148 262
3. _Golu—Zorzor : 77 152 272
4. -gorzor-Baziwen 102 200 353
5. Béziwen#Voinjama 158 306 542
6. Voinjama~Kpakuta 91 184 . 325
7. Kpakuta~-Kolahun 83 168 298
8. Kolahun-Foya 48 93 173
9. - Foya-Mendikoma ' 33 : 70 119
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 Est1mated Travel Time from Upper Lofa
to Monrovia

(hrs)
Project Belle Yella ~Kolahun:
Road Road . :
P-Car ' 5.39 _ 5.01
Taxi '5.39 ' 5.01
Pick-up 6.04 5.76
Truck 6,79 _ 6.82
. | (Km/h)
Project - Belle Yella - Kolahun
Road Road
Car 80 56
Taxi - 80 56
Pick-up 72 : 48
Truck - 64 - 40
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Fig. 5.2 Traffic Diversion Curve
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Table 5.8 Expected‘Traffic Diversion
o from the Project Road

(Vehicle/day)

2_5:'

4

. . Type of . ;

Link Vehicle 1984 1994 2004
pP-Car 9 i9 35
_ Taxi 1 3 5
1. Gbarnga-Belefuanai Pick-up 46 98 181
Truck 25 . 48 - -85
Total 8l . 168 306
. P-Car 8. .18 33
Taxi i 3 .6
2. Belefuanai~Golu Pick-up 46 105~ 204
' “Truck 24 . 47 84
Total 79. 173 327
P-Car 7 - 18 34
: Taxi R | 3 6
3. Golu-Zorezor Pick-up 46 101 192
' Truck 24 47 84
Total 18- -169 316
P-Car 8 18 32
Taxi: 2 3 6
4. Zorzor-Baziwen Pick-up 46 101 192
Truck . 24 47 = .84
Total 80 169 314
P-Car 8 17 - 31
: Taxi 1 3 .5
5. Baziwen-Voinjama Pick-up 45 92 . 169
: Truck 25 - 49 187
Total 79 - 161 392

P-Cax 7 14
. Taxi 1 3 4
6. Voinjama-Kpakuta Pick-up 22 46 81
‘Truck 6 13 - 23
Total 36 76 - 133
P=Car- 6 13 23

' Taxi 1 -3
7. Kpakuta-Kolahun - Pick-up 26 53 %94
_ Truck. 6 12 21
Total 39 -8Bl 142

Note : Projection of the traffic divérsion is based

on the volume of the through traffic to

Monrovia,
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‘Table 5.9 Total Projected Normal Traffic

(Vehicle/day) .
. Type of
_Plnk Vehicle 1984 1994 2004
_ Car . 66 141 260
. a Lo : . Taxi’ 39 84 161
1. Gbarnga Belgfuanal Pick-up 242 512 951
' Truck 58 111 200.
Total 405 848 1,572
o Car 47 100 186
' . Taxi 26 59 116
- 2. Belefuanai-Golu Pick-up 97 224 433
' Truck 51 101 178
Total 221 484 913
Car - 41 90 168
. Taxi 33 71 137
3. Golu-Zorzor pick=-up 123 273 519
Truck 53 105 188
Total 250 539 1,012
Car 67 142 257
, Taxi 78 162 289
4. Zorzor-Baziwen © pick-up 227 491 916
Truck 76 152 268
Total 448 947 1,730
Car 96 200 360
. S Taxi _ 131 260 460
5.  Bazilwen-Volnjama pick=up 401 832 1,518
' Truck 133 257 455
Total 761 1,549 2,793
Car 147 291 522
o Taxi 48 103 187
6. Voinjama-Kpakuta Pick-up 395 806 1,437
Truck 97 197 348
Total 687 1,397 2,494
_ Car .85 173 313
' - - Taxi 114 317 397
7. Kpakuta-Kolahun pick-up 454 938 1,gig
' Truck 89 180 _
_Total 742 1,608 2,695
Car 59 125 224
- 8. ‘Kolahun-Foya pPick-up 380 .76% 1,%2?
S Truck 48 9
Car 23 40 - 70
Ta'xj_ 59 106 183
9. TFoya-Mendikoma Pick-up lgg 333 izg
Truck _
Total 303 549 942

511
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Table 5.10

Future Generated Traffic -

- (Vehicle/day)

Link . gggicigf 1984 1994 2004

1. Gbarnga-Belefuanai Car 14 29 47
' Taxi 8 16 26
Pizk-up 46 95 155

Truck 17 35 57

- _ Total 85 175 285

2.  Belefuanai-Golu Car 10 21 34
Taxi 5 10 ‘16

Pick-up 18 37 60

‘Truck 15 31 50

‘Total 48 99 160

3. Golu-Zorzor Car . 9 19 31
- Taxi 7 B 23
Pick-up 23 47 77.

Truck 16 33 54

Total 55 113 185

4. Zorzor—Baziwen - ‘Car - 14 29 47
Taxi 16 33 54

Pick-up 43 89 145

Truck 23 47 77

Total 96 198 323

5. B ziwen-Voinjama Car 20 41 67
Taxi 28 58 . - 94

Pick-up 76 157 256

Truck 40 82 134

Total . 164 "~ 338 551

6., Voinjama-Kpakuta Car 31 64 104
: Taxi 10 21 34

Pick-up 75 155 = 252

Tyuck 29 60 98

. Total 145 300 488

7. Kpakuta-Kolahun Car 18 37 60
Taxi 24 49 80 .
Pick-up 86 177 288

Truck- 27 56 91

CTotal 155 319 - 519

8. Kolahun-Foya Car. H 25 41
Taxi 14 29 47

Pick-up 72 148 241

Truck 14 29 -47

Total 112 231 376

9.  Foya-Mendikoma Car 5 10 . 16
e o ' Taxi 12 25 41
-Pick-up 36 74 121

Truck 10 21 34

Total 63 130 212
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Regular Flightsl— Lofa County (1978)

Direction No:“pf ~ No. of “"Persons/
passengers Flight -day
Monrovia—Wologisi 83 48 0.23
Monrovia-Voinjama 1,410 48 '3.86
Monrovia~Foya 949 48 2.60

Sources Alr Liberia
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Table 5.11 fTotal Projected Traffic

_ {Vehicle/day)
' Type of _
L .
Link Vehicle 19284 1994 2004
: Car 80 170 307
1. Gbarnga~Belefuanai Taxi 47 100 187
_ & : Pick-up 238 607 ~ 1,106
Truck 75 146 257
Total 490 1,023 1,857
_ Car 57 121 220
N Taxi 31 69 132
2. Belefuahai-Golu A
_ ' - Pick-up 115 261 493
- Truck. 66 132 228
Total 216 583 1,073
. Car _ 50 109 199
: CTaxi . 40 90 168
3. - ; ;
Golu=Zorzor Pick-up 146 320 596
" Truck 68 138 242
Total 305 657 1,205,
_ R ‘Car 81 171 304
_ .o Taxi 94 - 195 343
4. Zorzor-Baziwen Pick-up 270 580 1,061
Truck 99 199 345
Total 544 1,145 2,053
_ Car 116 241 427
. U Taxi 159 318 554
5. BazlweanOLnjama pick-up 477 989 1,774
Truck 173 339 . 589
Total 925_ 1,887 3,344
Car 178 355 626
‘ . S Taxi 58 124 221
6. Voinjama-Kpakuta . Pick-up 470 961 1,689
' Truck 126 257 . 446
Total 6§32 1,697 2,982
. Car 103 210 373
- ' ' : Taxi 138 366 477
' Truck 116 236 410
Total - 897 1,927 3,214
. o cat 71 150 265
. ' ‘Taki 78 1175 318
8. Kolahun-Foya Pick-up 452 909 1,601
Truck 62 122 220
- Total 664 1,356 - 2,404
Car 28 50 86
- o Taxi 71 131 224
9. Foya-Mendikoma Pick-up 224 407 691
' ' Truck 43 91 153
Total 366 679 © 1,154
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Passenger Car
Taxi

Pick-up
Medium Truck

Heavy Truck

ATy 7 P ERAETTAHBCERAFIRDL D2 EE L,

Toyéta Corona

Toyota Carolla or Datsun 120Y
Mazda 1,600 or Toyota Stoukt
Isuzu TX-40 or Toyota 600D6
Mercedes LK2624
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e T Mazda

517 Merceaes

. Toyota Toyota Pick-u IsuZu

ltem Corcona Carolla igoo p $X~40 LK2624
Pay Load - - - 12 tons 22 tons
Capacity _
No. of 2 2 _ 5 9 3
Axles
Type of Gasoline Casoline Gasoline Diesel Diesel
Fuel
forse 113 73 - 125 240
Power . C
No. of 4 4 4 6 . 10
Tyres . .

Tyre Size  5.60x13  6.15x13 6.00x14.6 8.25x20 10.00%20

- ~ 5.0 t 16,0 t

Gross Weight
(Vehicle ")
HEHEEABERO A OO REBEBORERF -~ 4dEK61 OHE Y T 5,

Table 6.1 Unit Cost

P~Car Taxl Pick-up M<Truck H-Truck

purchase DF 7,340 5,470 6,000 22,900 70,000
Price {US$) Dp 9,250 6,890 7,500 28,100 86,000
Tyre & Tube DF 55 45 67 300 335
Price (USS) DP 65 55 90 350 . 390
Age of P 2 1.33 2 2 2
Vehicle Year UNP 2 1.33 -2 2 2
Useful Life of P 4.5 3.5 3.5 5.0 6.0
Vehicle Year UNP 3.0 2.0 2.0 3.0 4.0

Average Annual

Milage (km/year) 30,000 65,000 40,Q00 55,000 60,000

Wages (USS/year) -~ 1,500 1,800 2,200 4,500
Taxes (USS$/year) 76 309 426 1,182 1,547
Insurance P 685 800 . 840 2,800 = 9,050
{(US$/year) UNP 856 1,000 1,050 3,500 11,315
Fuel | DF 1.59 1.59 °  1.59 . 1.26 1.26
DP 1.80 1.80 1.80 1.50 . 1.50
DF : Duty Free P ot Pavéd.Road
DP : Dbuty Paid UNP : Unpaved Road
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rable 6.2 Vehicle Operating Cost

(uSCent/km)

Pabed Road:

Un?évéd'Road .

£ Road - S
Typ?'o Con- Rise and Fall{m/km)  Rise and Fall{m/km)
vehicle  4ition 10 g6 70 10 56 . 70
passenger Car G 13:80 14.33 14.65 20.14  20.78  21.15
- F 15.91 16.44 16.76  23.57  24.27  24.62
P 18.90 19.43 19.75 29.10 29.79 - 30.18
Taxi ¢ 11.30 11.83 12.15 15.10 16.44  16.11
F 12.38 12.91 13,23 17.03 17.70  18.08
P 13.98 14.51 14.83  23.63 24,32  24.71.
Pick~-up G 19.92 21.11 21.98  26.99 28.52  29.59
P 22.05 23.44 24.31 30.88 32,55  33.54
P 25.36 26.75 27.62 38.24 38,97 40.99
M-Truck G 35.92 40.05 42.70 47.15 49,80 = 51.56
P 39,10 43.23 45.88 52.94  55.64 - 57.49
P 44.51 48.64 51.29 63.42 66.21 68.17
H-Truck G 72.04 74.86 76.65 95.30 98,12  99.79
F 79.35 82.17 83.96 107.79 110.67 112.35
P 90,20 93.02 94,81 126.98 129.87 131.67
Paved Road G = Good (Roughness = 2,500 mm/km
- F = Fair (R-= 3,750 mm/km) '
P = Poor (R = 5,500 mm/Km)
Unpaved Road : G = Good (R = 4,500 mm/km)'
F = Fair (R = 6,500 mm/km)
P = = 9,000 mm/km)

Poor (R
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Table 7.2 Road Gradient (Points)

Section . 5% G E 7% 78 G € 9% 9% £ G

Section I 22 2 0
section II 49 21 4
Section III 43 27 8
Section IV 35 27 9
Section V 3 1 0
Total sz 78 21

Table 7.3 Road Curvature {Points)

Section RL150 150<R<250 250<R<400
Section T 0 9 38
Section 1I .6 21 | 66
Section III 18 38 80
Section'lv & 26 ' 74
Section V 0 ' 0 7
Total 28 94 265
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pypical Cross Section
of Existing Road

Rock cut slope
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Concrete Structure Compression Strength

(kg/cm?)
Slab 380 - 460
Beam 4OO - E60
Deck 320 - 360
Pier 260 - 280
Abutment 380 - 600
Wing ' 300 - 360
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Table- 7.4 Proposed Design Standard

T Hilly Mountainous
Design Feature Region Region
1. Design speed (km/h) 80 60
2. Pavement width (m) 7.00 6.50
3. Shoulder width (m)} 2.00-1,50 1.75
4. Right-of-way (m) 50.00 50.00
5. Stopping sight distance (m) 110,00 75.00
6. Minimum radius of horizontal
‘curves (m) 250.00 140,00_
7. Minimum radius of vertical 75.00 50.00
curves (m)
8. Maximum vertical grade 7% 8%
"9, Minimum coefficient of
vertical curves:
R (crest) 2,900 m 1,400 'm
K (saqg) 2,400 m 1,000 m
10. .Minimum coefficfent of '
horizontal curves:
K (crest} 2,900 m l,400lm
X (sag) 2,400 m 1,000 m
11. Combined grade 10.5% 10.5%
12. Road drainage grade 3,08 3.0%
13. Shoulder horizontal grade 4,0% 4.0%
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Fig. 7.5 proposed Typical Cross Sections
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No. of Portions

Section

: ‘ to be Improved
;Sectibn I _ 7

Section TI 26

Section ITI 51

Section IV 24

Section V. ' (No change. )

Total - 108 portions

Sectior B O—HTHE 6 0kn b BEHBA TEF~ToMGHEE 250 mbLEIEET
. _ o ; _

7, WECELTE, 80k /hEHTET BT, 50 Kn /hER T8 AT ICHE
ST b RO ERIEEDELRAL FOE S, |

B (Km}
Read Length

Section

Inproved Present
I ' 44 4 44.5
11 56.0 56.5
TIT 68.7 ' 69.0
v 88. 1 91,1
v 1347 13.7

Total 270.9 274.8
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Cost ‘Comparison of Alternative

/3

Pavement Structure (Present Value~—

Section Section Section Section Section

1 I1 11t v v
Alternative A 19,639 20,846 40,133 66,832 4,970
Alternative B 16,854 17,514 35,814 57,567 4,199
Alternative C 17,570 17,537 37,419 60,434 4,369
‘Alternative D 17,641 . 17,987 38,319 61,825 4,361
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.@3:35‘90',

No. éf

' Section Portions
Sec. I ‘Gharnga — St. ‘Paul River 6
Sec. II  St. Paui River -— Zorzor 4
Sec. 11z Zorzor — Lofa River 12
Sec.. IV Lofa River — Shello 6
sec. Vv Shello— Mendikoma 4
Total : 32

o b OB KO T RN R EET B o0l FROFRMEI S WL, 2 6ICHH
HaAECEARBIEHBETHBACHE LEEBR LR

Tybé of Drainage Cross Section Max. Dlscharge
structure _ (m) _ (m3/sec)

‘Corrugate pipe # 1.00 _ 1. 40
 do B 1.50 | 3.80
. do % 1.50 x 2 7.60
-Box;culﬁert 3,00 x 3.00 21.47
7 de (3,00x3.00)x2 42.94
do-  4.00 x 4.00 46,22

ﬁ%@@k;QSX&BOﬁWA_F%&W@®ﬁ47ﬂwﬁmbwﬁifﬂﬁbﬁo
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Material Rate(US$/1) . Labour Rate (US$/h)
Cost ' - Cost .

Bitumen 0.35 Engineér . 6.25

Fuel 0.35 Foreman 1.10
Lubricant 1.36 Qperator' 0.78"
Cement 7¢.00/¢ Driver 0.66

Labourer 0.47
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K = Ky ¢ 1+
b 2T,

)
T : _
K FhESEFE (USS Kn/year )
Ky @ GEMEEEHR (USS A year )
T B NEEE (ADT)
Ty @ BA B mE (ADT )

CORANEHMT A HAY, FRBEHFRREIREOMMEAD A5 0 CEEINL
B 0T, BEREINEATOCHE L,
FNFROEBROER OB LY, RO L HIKERBERSEES i,

75 74 bR 950US$ Kn/year

M EIBAT A7 5V EE 2800U8% /Kn/year

' 7".:7 v R MBBS T AT, v B 3600088 K vear
cﬂ5@@$§m§@§ﬁ~ﬁm&5gfﬂ&@ﬁﬁ@%&<mﬂ%ﬁmf,%@Bﬁﬁ%

@mﬁm&@axbo

I EY T 100 ADT
BEERET AT v b AR 600 ADT

S5 MBEBAT A7 v b EH 1,000 ADT

CETuv . s EBORERELEOREO S LIAEAN, 1 055 0FMEEREKE

’ @(‘S:k‘bo
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Annual Maintenance Cost of Hotmix Pavement Road

(US$)

(Tbml,ooo,’Kb=3,600)

Year Sec. 1 Sec. II Sec. IIIL Sec, IV. Sec. V
1984 160,200 203,400 248,400 327,960 . 49,320
1994 160,200 203,400 284,294 444,058 49,320
2003 201,532 211,638 . 394,335 625,092 51,613
Annual Maintenance Cost of Roadmix Paveménf'Rdad

(T},=600, K =2,800) ;Uss)
vear  Sec. I  Sec. IT Sec. III  Sec., IV Sec. v
1984 124,600 158,200 194,810 303,120 38,360
1994 154,089 160,364 304,129 490,604 40,885
2003 219,711 221,612 446,775 725,277 54,120
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‘Type of Vehicle . ‘Time Cost (USS$/h)

P-~Car 0.96
Taxi 1.20
Pick—-up ' : 2,40
M-Truck - 0.48
H-Truck 0.48_

EEHIE R 30, K7 0V L 2 SN & CRIG RO T ETRIE, TEHE X b AT
MIERC & B EAESREO I SICHE TR B, |

Savings of Time Cost

(uss$)

. . Year . C

Road Section. 1981 1994 2003
1T 36,665 80,290 141,263
o III 93,004 195,962 335,501
iv 183,886 378,471 630,241
v 12,121 22,024 35,611
Total 368,850 758,428 1,301,616
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Sa\fings of Road Maintenance Cost

| | (US$)
. Year :
Road Section 1984 1994 3603
I 94,484 176,075 292,120
Ir 90,711 165,587 272,132
ITT - 199,600 381,501 - 630,591
AV 338,824 654,280 1,060,609
v 26,225 42,234 64,554
Total 749,844 1,419,677 2,320,006

3) Rz Bk |

WM RIC L ABEAMBLE L TRE VB EAEL bbby 18E 0B IL OB ST
B TR CEMBEICEIA L ICH LT AT 5o

G OBFILIC L A, A7 o Lo b pEEIRE WIES, BB T4 AT~ bk
BLTHADELT, COTFAba—ORARERLHL B, T 94 L7 — bk, &b
R Gm AT, WRKELIETS b0LTEE, KEOL S EEREL Ao

a#EL, Be DB EOESHAT 0V . 7t OEEFMICE T, TAM L §EBAL
BEAH THORS L ET Bo

Section Cost (US$/year)
1 152,000
11 191,000
111 235,000
v 301,000
\Y 47,000
Total 926,000

Note : .7"7'4 ST peene 057 US$,/n
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First Vear

Section EIRR B/c/L Rate of Return
1 15.4 1.3 11.9%
T 13.5 1.1 10.0

TIT 18,9 1.7 12.86
v o 21.8 2.1 14.6
Y 12.1 1.0 10,7
Whgigject. 18.9 1.6 10.0

/1y at the discount rate of 12%

7, Aoy —v1, I, IOEIRRE, ThEn188%, 206%, 133% Tk,
SUE L p, AT OV L2 b ARFEHERTE TS 5 LI ah 2o
3, REASFHROIIAELY - AL DV TT o R,

yozl @ BREROLAY1IREET o

-2 ERNL SRR T S,

ol H—21Er— 2Dk ESCEET b

AN @O DoAY E e

ERIKKROEY T b _ _
Sensitivity Analysis (EIRR)

_ _ (%)

Section Case I Case TI. Case IIT . Case IV
T 13.7 13.2 11.6 16.3
IT . 11,3 10.6 8.7 14.5
ITT 17.1 16.6 14.9 19.7
1v 19.8 19,4 C17.6 22.4

v 9.7 8.9 6.9 13.7
Whole  17.0 16.5 14.7 . 19.7

SRR LD, MBANL 5% ERAL, 861 5%EI LA LTAEIRRE 1 47%
Ehy, A0V L7 VEEEGCKETETS A LU A b, 2, e bk oW
G LEIRREL97%ER A, |
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pable 8.2 Savings of Vehicle Operating Cost
(US$ 1,000)

VOC
Section Year With Project Without Project i?v$ggs
' N.T. G.T. N.T. G.T.

1984 1,205 268 2,413 532 1,340

I 11994 2,516 573 5,009 1,125 2,769
2003 4,438 891 8,711 1,722 4,688

1984 1,119 266 2,213 521 1,221

II 1994 2,394 554 4,706 1,074 2,572
2003 4,245 872 8,237 . 1,662 4,387

_ 1984 2,737 611 - 4,634 1,026 2,105
IIT 1994 5,730 1,285 9,615 2,133 4,309
2003 9,948 2,041 16,425 3,333 7,123

1984 4,553 1,037 8,055 1,821 3,894

v 1994 9,465 2,154 16,466 3,715 7,182
2003 16,315 3,446 27,580 5,785 12,435

1984 300 66 512 113 236

v 1994 564 140 951 - 233 433
2003 919 220 1,534 364 687

R 1984 9,914 2,248 17,827 4,013 8,796
Total 1994 20,669 4,706 36,747 8,280 17,865
2003 35,865 7,470 62,487 12,866 29,320

Note: N.T. is normal traffic
G.T. is generated traffic.
For the calculation of the'savingS'fof-truck, the

following gomposition ratio estimated on the basis
of 0-D Survey was applied, -

Medium truck: 72%
Heavy truck : 28%.
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