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Currency Equivalents

Currency Unit = Zaire (%} & Makuta (K)

Zz 1 =K 100
Uss 1 = Z 0.50 .
Z 1 =U8% 2

System of Wedghts and Measures : Metric

1 meter {m) = 3.28 feet (ft)
35.29 cubic feet (ft3)

il

1 cubic nmeter (m3)

1 kilometer {km)

0.62 mile {mi)

)

1 sgquare kilometer (kmz) 0.39 square mileg (sq mi)
1 hectare tha} = 2.47 acres (ac)

2,204 pounds (lbs)

il

1 metric ton

1.1 US short ton

In all figures decimal is indicated with a dot and thousand,

million and billion are marked off with comma.

Fiscal Year

Januaxy 1 -~ Decembexr 31
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ONAFITEX
ONRD
ONATRA
OR

PK

PI

PC.
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RC

RD
S/R
SONAS
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Abbreviation (1)

American Association of State Highway Officials
Average Daily Traffic

African Development Bank -

Association International Zaire-Routes

Benefit/Cost Ratio

Bureau Central par des Equipements d'Cutre-Mer
Central African Republic

california Bearing Ratio

Office National des;Chemins de Fer et des Grands Lacs
European Development Funds

Gross Domestic Products

Institut National de la Statistique

Institut National pour 1'Etude Agronomiqué du Congo
International Bank of Reconstruction and Development
Xilometer per Hour

Liquid Index

Ministére des Travaux Publics et de 1'Aménagement du
Territoire

Origin-Destination

Office des Transports en Commun au Zaire
Office NHational du Cafe

Office National des Fibres-Textiles
Office National de la Recherche et du Développement
Office National des Transports

Office des Routes

Kilometer Points

Plastic Index

Pre-stressed Concrete

Region

Reinforced Concrete

Consultants Research & Bevelopment
Sub~Region

SociBté Nationale d'Assurances



SNCZ
SGA
TAH
UNDP
UN-ECA

Vici~Zaire

0

Abbreviation {2}

Société Nationale Chemins de Fer du Zaire
Sociéte Generale Alimentation
Transafrican Highway

United Nations Development Programme

United Nations Economic Commission for Africa

Cheming de Fer Vicinaux du Zaire
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1.3 Terms of Reference for Feasibility Study of the Transafrican

Highway Seetlon between Kisangani and Bangassou

I. TINTRODUCTION

To cp~opera£e with the Economie Cpmmission_ﬁn:Afriea {ECA) which has
been promoting the Transafrican Highway‘Preject,_the:Government of
Japan,_;esponding to the réduest of the Government of Zaire, decided
to conduct, as a téchnical co-operation project for the Republic_pf
Zaire, this.feasibility study concerning the improvement of the road
network between Kisangani and Bangassou in the Republic-of Zaire,

in accordance with the laws and regulations in force in Japan.

The Government of Japan entrusted the implementation of this study
to the Overseas Technical Co-operation Agency (OICA) which is_the‘_
official technical co~qperatiqn executing agency. As a_result,_OTCA
will perform this feasibility study provided for in the Terms of

Reference, maintaining close contact with the Government of Japan.

II. OBJECTIVES

The objectives.of this feasibility study are to identity and investi-
gate the various investment elternatives for that section of the road
whlch lies between Klsanganl and Bangassou stated in Chapter II and
to recommend the Tost approprlate cne. “The prlorlty of the investment
alternatlves w111 be determlned on the ba51s of economlc, engineering,
flnanc1a1 and other pertlnent con51derat10ns. This study will also
include complementary projects, such as feeder-roads, which are

required to realiZe the full ﬁotenﬁialities of the main project.



IXT, SURVEY EXECUTING AGENCY . '

This feasibility study will be performed by OTCA, the official tech-
nical co-operation executing agency in Japan. In carrying out this
work OTCA shall co-operate fully with the Govemment of Zaire, ang

in particular with the "Office National des Routes du zaire" and
with the Transafrican Highway Bureau of the ECA Secretariat. However,
OTCA shall have sole responsibility for analyzing and interpreting
the data provided by the Zaire authoriteis and the Transafrican
Highway Bureau and for the findings, conclusions and recommendétions'

contained in their report.

V. , SURVEY AREA

The section of the Transafrican Highway for which OTCA is to conduct
this study is that section connecting Kisangani to Bangassou as shown
in the map attached to -this Terms of Reference.

V. SCOPE OF SURVEY

OICA shall carry out all the tasks necessary to achieve the general
objectives stated under II above, as well as those described below:

A. Road Survey

1. Assessment of existihg raffic volume and travelling speed
by appropriate methods, and estimate of appropfiate traffic

volume and speed for the route, Qhen it is=s improved.

2. Forecasts of normal, diverted and generated traffic on
the section of the route after the improvements have
been completed.



6.

Review of design standards and structure standards on
existing roads, and proposal of appropriate design

standaxds and structure standards.

‘Study of existing structures and ferry facilities.

Study of rainfall and hydrological conditions, including

drainage systems.

"Exploration to locate sources of road construction materials.

B. Economic Study.

1.

Study of the present pattern of agriculture and other
branches of economic activities in the regions crossed
by this section of the route, as well as their place in

the economi¢ structure of adjacent areas.

Study of the present condition of traffib generation and
transportation of goods and passengers, the pattern of
cities and towns, and land-use; and forecasts of future
traffic generation and transportation of goods and

passengers with an explanation of assessment methods.

Study of the development possibility of agriculture and

.other branches of economic activities in the regions

crossed by this section of the route resulting from the
construction of the Kisangani-Bangassou road, and in
particular the effects produced on future agricultural

output by this construction.

Estimate of the present and future vehicle operation costs.

Study of the effects of fhe proposed road development on

other modes of transport, such as air, rail, and inland

waterways.

C. Preliminary Engineering

1.

2'

This road will be designed as an all-weather road.

A preliminary engineering study of the various alternatives.



3.

Designs of bridges with spans of 30 meters or longer and

other main structures. {

Cost Estimate

1.

Estimates of principal quantities and construction costs

within a tolerance of 20 percent.

Proposal of a long and a'shortwterm construction plan,

considering the stage-construction.
Estimates of future maintenance costs.

Identification of foreign exchange and local currency

components of the cost estimateé.

Economic Evaluation

1. Calculation of costs and benefits, and internal rate of
return. ' '

2. Proposal of investment plénS'concerning the construction
of the Kisangani-Bangassou project.

3. Comparison of the various alternative and recommendation
of the order of investment priority.

Findings

Recommendation of the most appropriate routé and other necessary

recommendations, taking into_cohsideration the following:

1.

local equipment and labour should be utilized wherever
possible, and a study of availability of domestic con-

tractors for the construction programme shall be made.

In submitting recommendations, the hormal standards adopted
by international financial institutions for financing

road construction of this kind shall be fully considered.



vI.

" REPCRTS

A. .Inceptibn Repért

Within 4 months of the day when this Terms of Reference, proposed
by the ‘Government of‘Japan, is acknowledged with an official
letter by ECA, OTCA, through the Government of Japan, is to
submit to the Transafrican Highway Bureau a report (10 copies

in English, 10 copies in French) summarizing theiprogress made

in starting the study, outlining the proposed methodology and

detailed study contents and giving a time schedule.

B. Interim Report

Within 12 months of the day when this Terms of Reference,

proposed by the Government of Japan, is acknowledged with an
official letter by ECA, OTCA, through the Government of Japan,
is to submit to the Transafrican Highway Bureau a report (10

copies in English and 10 copies in French) submmarizing the work

_ completed during this period, including preliminary findings

and recommendations. Within 2 months of the receipt of the

dinterim report, the Transafrican Highway Bureau, in construction

with the Government of Zaire, will provide OTCA, through the
Government of Japan, with their comments and recommendations

for inclusion in the final report on the project.

C. Dbraft Final Report

Within 18 months of the day when this Terms of Refence, proposed
by the Government of Japan, is acknowledged with an official
letter by ECA, i.e., six months after submitting the interim
report, OTCA, through the Government of Japan, is to submit to
the Transafrican Highway Bureau a report (10 copies in English
and 10 copies'in French), reporting on all work performed, with
final conclusions and recommendations, giving maps, plans,
diagréhs and time schedules for the proposed works, as well as

a description of the methods and formulas used for collecting



and analyzing the data. The Transafrican Highway Bureau will,
in consultation with the Government of Zaire, submit (within
60 days) comments on the reports to OTCA through the Government

of Japan.

D. Final Report

Within four months of the receipt of the comments made by the
Transafrican Highway Bureau in consﬁltation with the Government
of Zaire, OTCA, through the Government of Japan, is to submit
to the Transafrican H1ghway Bureau a final report {200 copies
in English and 200 coples in French) incorporating all the

comments communicated to them.

Both the interim and final report shall contain a first chapter
swmarizing all major findings and recommendations of OTCA.
*The estimates of costs and benefits, and all ec'onomib analyses
wh:xch support the conclusions and recommendations shall be
presented in sufficient detail to permit checking of all calcu-
lations without supplementary data. All reports, in English
and French, shall be addressed to the Executive Secretary,
United Nations Economic Commission for Africa, P.0. Box 3001,
Addis Ababa, Ethiopia.

VII. OBLIGATIONS OF THE GOVERNMENT OF ZAIRE

For the purpose of the study described in these Terms of Reference,
the competent authorities in the Government of Zaire shall provide
QTCA with information and reports on economic, traffic and technical

data in so far as they are available.

The Government of Zaire will permit OTCA to import duty-free vehicles,
machines and office equipment and supplies necessary for carrying .

out the study provided that such vehicles, machines and office equip-
ment and supplies shall not be s0ld or in any way disposed of without



the permission of the Government of Zaire and on such conditions as

it may determine.

The Government of Zaire will accord to the personnel of OTCA engaged
in the study such privileges and immunities as are deemed necessary

to enable them to perform their functions efficiently.

The Government of Zaire will appoint a co-operating governmental
agency, in this case the "Office des Roﬁtes_du Zaire". In addition
it shall appoint a Qualified counterpart to be responsible for
liaison between the personnel of OTCA and the co-operating govern-

mental agency.

In addition, the Government of Zaire shall assist, if requested by
the OTCA, in the selection of clerial and technical staff as well as
drivers and mechanics for the vehiclés to be procured by OTCA,.

The éalaries of all such local staff shall be borne by GICA. In
general the Government of Zaire and the Transafrican Highway Bureau
shall provide whatever assistance they can in facilitating the task
of the OTCA.

VIII. ASSISTANCE PROVIDE BY THE ECONOMIC_COMHISSION FOR AFRICA

l. ECA shall issue a United Nations certificate to OTCA. to

facilitate border crossing.

2, The vehicles shall be provided with special insignia
"UN - ECA ~ Transafrican Highway".
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1. National Government Agencies

Bureau of Presidence

Department of Public Works and Improvement of Territory

Office of Roads Direction General
bivision of New Construction
Division of Rehabilitation and Maintenance
Divigion of Bridges
Divisionrof Ferries
Division of Mechanization
National Public Works Laboratory

Department of Transportation and Communication

QOffice of Navigation

Department of Agriculture

Institute of Geography

Office of Statistics

Office of Meteology Service

University of Zaire

School of Economics on Kinshasa Campus
School of Agriculture on Kisangahi Campus

School of Forestry, Bagwande Branch of Kisangani Campus

2. Interpational Organizations

International Bank of Reconstruction and Development Kinshasa Qffice

United Nations Development Programme Kinshasa Office

3. "Regional Government Agencies

Regional Government of Haut-Zaire

Governor's Office
Office of Economics
Office of Political Affairs

Office of Roads



Office of Urban Improvement
Office of Agriculture
Office of Mines

sub-Regional Government of Tshopo

Zone Office of Banalia

sub-Regional Government of Bas-Ué1é

Zone QOffice of Bondo

4. Other Government Agencies

Kisangani Customs Office

Kisangani Weather Station

Kisangani Office of Institute of Geography
Collectivite Office of Babua de Kole

Buta Branch of Office of Roads

Buta Weather Station

Dulia Branch of Office of Roads

Kasa Collectivite Office at Monga

Monga Immigration Office

Ndu Customs Office

5. Public Corporation

ONATRA Offices at Kinshasa and Kisangani
ONAFITEX Offices at Kinshasa, Kisangani, Buta, Likati and Bondo
ONC Offices at Kinshasa, Kisangani, Buta and Bondo

CVZ Railway Officés'at Aketi, Buta and Bondo

6. Experiment Stations

Yangambi Agricultural Experiment Station

Bumba Agricultural Experiment Station



7. Private Firms

Kinshasa
AIZA
AIZR
AFIRMA
| AMTZA
RENIE 7
DUMEZ ZAIRE
SOGAZEC
DUMON & VAN DER VIN
SEASAF
Kisangani
SOCIAZA
RENIE
DUMON & VAN DER VIN
SONOZATRA
Buta

REUNIE
SONOZATRA

8. Mission Stations

Catholic Mission Staticons at Buta, Likati, Bondo and Monga

Protestant Mission Stations at Bondo and Monga

9., Central African Republic

Bangui.

" Ministry of Foreign Affairs

Ministry of Agriculture
Agricultural Planning Bureau
Bukoko Agricultural Experiment Station

Ministry of Public Works




Bangassou

Bomu Prefectural Government Office

Office of
Office of
Office of
Bangassou
Bangassou
Bangassou

Bangassou

Governor

Agriculture and Forestry
Live~Stock

Immigration Office
Customs Office

Weather Station

Survey Office
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Table 2.3 Results of Economic Analysis_by Alternative and by Section
1 ' -

. Exchange Benefit Benefit Benefit B/C Ratio by Route Section
case ~1ter- rate for  due to net due to " - (1) (2) (3) (4) (s) (6) (7) (8) (9} (10) Entire
native gstlmatlng %ncreaSe_ gaviygs developed Bangassou Monga Bondo Likati Dulia Buta Tele Kole Banalia Bengamisa route

improvement in added in time traffic —~ ~ ~ ~ o~ ~ s ~ ~ —~
cost value cost Monga Bondo Likati Dulia Buta Tele Kole Banalia Bengamisa Kisangani

#1 I OR ®% 1.5 Yes Yes Normal 0.056 0.056 0.164 ' 0.169 0.241 0.879 0.935 0.530 2.639 2.367 0.945
# 2 I OR Yes Yes Normal 0.072 0.071 0.207 0.216 0.307 1.123 1.196 0.682 2.397 3.046 1.209
# 3 I CR x 1.5 No . Yes Normal 0.048 0.047 0.123 0.128 0.177 0.623 0.663 0.383 1.845 1.656 0.668
4 X OR No Yes Normal 0.062 0.060 0.156 0.163 0.225 (0.797 0.848 -0.493 = 2.375 2.131 0.855
# 5 I OR x 1.5 No _ ﬁo 1/2 x Normal 0.022 0.022 0.056 0.058 0.081 0.262 0.303 0.175 0.844 0.757 0.305
# 6 IT OR x 1.5 Yes Yes Normal 0.129 0.166 0.381 0.334 0.432 1.508 1.532 1.143 3.027 2.792 1.662
%7 II OR Yes Yes Normal 0.164 0.206 0.473 0.425 0.549 1.902 1.944 1.417 3.893 3.51%9 2.107
8 1T OR x 1.5 No - Yes Normal - 0.117 0.151 0.294 0.258 0.324 1.045 1.069 0.780 2.088 1.926 1.1586
#9 i1 OR No fes Normal 0.14¢9 0.187 0.365 0.328 0.411 1.319 1.3%0 0.967 2.685 2.476 1.466
£10 II OR x 1.5 No No 1/2 »x Normal 0.054 0.069 0.135 0.119 0.149 0.481 0.492 0.358 0.960 0.884 0.531

Notes: 1) Yes means considered, and No means ignored.

2) OR means the original exéhange rate of US$ 1.00 = Z 0.50.

3) Normal means the same amount ag much as that due to the normal traffic; while 1/2 x Normal means the half amount of that due to
the normal traffic.

4} As for the benefit and the cost by route section, refer to Table 4.3.% and Table 4.3.6 respectively.
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Table 4.1 Trend of Population Growth and

Population Density in Project Area

Annual &

22:i2i2_ Area 1957 1973 Growth B
Zone ' Km2 % Population (%) I"hgb' Population (%) Inhgb. Ratf (H?l
/Xm /Km2 1957197

Kisangani 1,910 (0.4) 103,096 (4.3) 54.0 276,509 (8.0) 144.8  6.36 -
Banalia 24,430 (4.8) 62,422 (2.6) 2.6 84,222 (2.4) 3.4 1.89
Buta 18,098 (3.6) 50,218 (2.1) 2.8 62,612 (1.8) 3.5  1.39
Bketi 25,417 (5.0) 82,371 (3.4) 3.2 78,560 (2.3) 3.1 -0.30
Bondo 38,075 (7.6) 107,821 (4.5) 2.8 99,027 (2.9} 2.6 ~-0.53
Bambesa 9,128 (1.7) 77,265 (3.2) 8.5 79,635 (2.3) 8.7  0.19
Ango 34,704 (6.6) 58,320 (2.4) 1.7 60,649 (1.7) 1.7  0.24
Poko 22,909 (4.4) 119,809 (5.0) 5.2 108,948 (3.1) 4.8 —-0.58

Sub~-total 174,671 {34.1) 661,322 (27.5) 3.8 850,252 (24.6) 4.9 1.58

Total
excluding 172,761 (33.7) 558,226 (23.3) 3.2 573,653 (16.5) 3.3 0.17
Kisangani :

Regional . |
Total of 504,366 (100.0) 2,393,369(100.0) 4.7 3,461,858(100.0) 6.9 2,34
Haut-Zaire ‘ :

Regional
Total
excluding
Kisangani

502,456 (99.6) 2,290,273 (95.7) 4.6 3,185,259(92.0) 6.3 2.08

Source: Office des Affaires Politiques de la Region du Haut~Zaire,
Rapport Annuel 1957 et 1973
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Table 4,2

Zrend of Urban Population in Project Area

Adminis~ Nunber

trative of. 1969 1971 1973

Zone Towns  Population (%) Population (%) Population (%)
Kisangani 6 n.a, {n.a.) 208,682 (89.7) 249,338 {90.1)
Banalia 0 - - - -~ - -
Buta 1 11,667 (20.9) 17,713 (30.2) 22,162 (35.4)
Aketi 1 17,164 (20.7) 17,164 (22.2)- 19,639 {25.0)
Bondo -0 -~ - - - - -
Bambesa 70 - - - - - -
Ango O - - - - - -
Poko 1] - - - - - -
Sub-total 8 n.a. (n.a.)_ 243,559 (44.5) 291,139 (48.4)
Total _

excluding 2 28,831 {n.a.) 38,877 (11.1) 41,801 (12.9)
Kisangani

Regional

FPotal of 18 n.a. (n.a.) 418,514 (12.7}) 486,911 {14.1)
Haut-Zaire

Regional

Total

‘excluding 12 n.a. {n.a.) 209,832 (6.9) 237,573 {7.5)
Kisangani

Source:

Rapport Annuel 19269, 1971 et 1973

Note:

The letters n.a. means the data is not available.

The percentage in the table is the rate of

Office des Affaires Palitiques de la Régiqn du Haut-Zaire,

the urban population
to the total population of the respective administrative zone.
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Table 4.3 Production Characteristics of Agricultural

Food Products in Broject Areal/
' ' 7 Ratio of
- ITtem 1956 872/73 .
1 / 1972/73 / 1956
a) Total production (tons) 248,211 : 303,761 1.22
b) Commercialized portion 66,092 4,475 0.07
- {tons)
c) Total cropping area .(ha) 78,622 73,848 0.93
d) Agricultural populationz/ 297,832 303,075 1.02
e) Share of commercialized 26.6 1.5 0.06
portion {%) = b/a :
f) Productivity per unit 3,16 4.11 1.30
cultivated area (tons/ha}
g) Productivity per inhabitant 0.82 1.60 1.22

{tons/capita.) = a/d

Source: Division Regional de 1'Agriculture, Rapport Annuel 1956,

1972, et 1973

Office des Affairs Politigue dé la Region du Haut-Zaire,
Rapport Annuel 1956, 1972 et 1973

. Note: 1972/73 means the average of 1972 and 1973.

1/ Only Banalia, Buta, Aketi and Bondo zones are included.

2/ Agricultural population includes all rural population and
" a half of urban population.
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Table 4.4 Production of Agricultural Food Products

in Project Area

{unit: ton)
Administrative. 1936 e — 1972/73 T
Zone Total Commercialized Total Commercialized
Proudction Portion Production Portion
Kisangani 16,540 2,428 (14.7%) 5,530 0 (0%)
Banalia 74,787 29,661 (40%) 123,157 2,220 {1.8%)
Buta 29,485 14,765 (50%) 37,783 574 (1.5%)
Aketi ‘43,981 13,303 (26.6%) 65,761 1,471 (2.2%)
Bondo 99,958 8,363 (8.4%) 77,060 210 (0.23)
Sub-total . 264,751 68,520 (25.3%) 309, 291 4,475 (1.4%)
Bambesa 65,176 39,300 (66.0%} 68,506 2,562 {(3.7%)
Ango 64,584 13,067 (15.8%) 35,113 20 {0.05%)
Foko 120,700 1,033 (1.5%) 66,509 111 (0.2%)
Grand Total 515,211 121,720 (25.1%) 479,419 - 7,168 (1.5%)

Source: Division Regional de 1'Agriculture,

Rapport Annuel 1956, et 1972/73
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T Ya 2 b ) TOWREYOLERREERE LB WCREIN S,
RMOPOBAERD, 1956 FLWA 1972/ TBEDEER, (FHEROBITE
LS, MEM) OLERIETLIGS,

K4S Tevas )7 OWMBEBEERR

¥R 1956 1972/73 1972,73/1956
£ B & (¥ 54,374 25,193 0.46
¢ & m #& C(ha) 72,472 45,704 0.63
£ E (M) 0.72 0.55 0.76

it1 ) Kisangani, Banalia,Buta,Aketi,Bondo,Bambesa,Poko,
Ango &S, .

“hEMAN VYoviiALE, 2 —OLEFERIL 1956 FHRFLEENTC

LTV B, il Poko V- v OAMEAEMC LA SO THE Bb AL

BALTWHORAA LA ABRTHY, BE, TLARTHhEKL TS,



Table 4.6 Production of Cash Crops of Year 1972/73

in Prdject Area

{Unit: ton)

Administrative — Oil Palm & Cot ton Rubber Coffee Total
zone its products . -
.Kisangani 248 0 .18 24 290
Banalia 318 : 995 212 1167 1,692
Buta 282 . 61l : 0 43 936
Aketi _ 12 1,108 0 1,394 2,514
Bondo 16 1,676 0 95 . 1,787
Sub-total _ _
excluding 628 4,390 212 1,699 . 6,929
‘Kisangani - - - ' :
Ango o * 2,135 0 74 2,806
Bambesa , 1,891 2,122 0 1,593 . 5,606
Poko _ 514 1,462 0 7,586 9,562
Grand ?otal :
including © 3,281 10,709 230 - 10,976 25,123
Kisangani




Table

4.7 Production of Cash Crops of Year 1956

in Project Area

(Unit: ton}

Administrative 0il Palm & ]

zone its products Cotton Rubber Coffee Total
Kisangani 20 0 150 279 449
Banalia 574 1,879 1,090 1,618 5,161
Buta 1,097 2,737 0 1,164 4,998
Aketi 2,520 3,342 447 6566 6,975
Bondo 3,973 4,957 0 2 8,972
Total
excluding 8,164 12,915 1,537 3,450 24,106
Kisangani
Ango 180 3,434 0 4 3,618
Banbesa 2,353 6,4’40_ 1,818 10,611
Poko 6,295 5,323 1,972 13,590
Total ) 54 3‘74
including 17,012 28,112 1,687 7¢523 >4,
Kisangani
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e o.rbx) PHNORHEER, BESH LS OMKisangani &5 ¥ FF,
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fEho Kk Efcd ot Kisangani & Banaliat 5 b DT TH 5B,
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Table 4.9 Estimate of Production of Agricultural Food Products

in the Area of Influence (without Road Improvement)

(Unit: ton)
1983 _ 1988 : 1993 - 2003
Area Self Self Self Self :
: - - Commer- Commer-
cons unp- C°Tmfr consump- Co?:§r consump- ckal consump= .11
tion clia tion ¢ tion tion
Banalia 85,501 1,897 93,479 2,073 101,699 2,256 111,026 2,618
Buta 26,003 463 29,563 527 33,123 590 38,821 690]
Aketi 17,358 736 17,358 736 17,358 736 17,358 736
Bondo 26,898 147 26,898 147 26,898 147 . 26,898 147
Total 155,760 3,243 167,298 3,483 179,078 3,72¢ 201,103 4,192
Table 4.10 Estimate of Proudction of Agricultural Food Products
' in the Area of Influence {with Road Improvement)
{(Unit: ton)
1983 - 1988 1993 ' 2003
Area Self Commey— Self Commer- Self Commer- Self Commer-
Cons ump- . CONS wmp- . cons ump- . consump- .
. clal . cial . cial . cial
. tion tion tion ‘tion
Banalia 85,501 1,887 58,759 58,312 54,057 15,727 65,895 95,052
Buta 26,003 463 16,970 24,579 19,492 32,928 31,151 51,273
Aketi 17,358 736 13,740 12,497 13,852 14,517 15,918 16,604
Bondo 26,898 147 26,951 13,178 27,076 16,312 31,114 18,615
Total

155,760 3,243 116,240 108,566 114,477 139,484 144,078 178,544

Note: In Tables 4.9 and 4.10 self consumption means consumption by producers'

themselves; while commercial means production to be delivered to local

markets on other zones.

..,-53.—



b

W RIE
I O & LC Ui (P8 0 2 B 00 0 A1 ko B R S 5 R B
ChBBFRLBALENT, BEABRNEECLELLhAL ML Y- 2}
=9 7 &k Lo
ﬁ%ﬂﬁﬁ&v%ﬁwniaLtﬁ%mﬁﬁﬁ&ﬁ£®ﬁmbaﬂerﬁﬁﬁw
BRoOMUERLHRE Lo

EH SR BB BA, BEETOLEETOX:5HES, HH, BEERo
BEROSERRRCHDE &, Fa —ABHORAWNLBEREL LT 5 LIcfF
D 1980 % CRENAEEZRETS L5 NS5 2 b bERHIER X o,
HERBOLEBIRECEE TS L E 2 bhbo Ko CHERBK & - (HEE
(Fav=sb=)7) QEERRBINOKERFART 5 b0 LE L0 LivL,
plantation fFOBECRFHLC Lo TRBFA—BCHMANLRE LTS ~8 4
BE P LML, BIECEST LGS Y —vED W CEOEERESHEYE
BELCS ~ 1 0S8 EOMETHE Ui,
&mﬁﬁ%(1%6@)omﬁ%%mﬁﬁbfv5fhvwiﬁgﬁﬁﬁﬁ%®é
EROBMRL, ¥ - 2VBEBORRMEOS A, BRHTBK KU 2 FREME N

BB LR BT RY RE Lo

Ut@%%§411~§414Kﬁ%&§ﬁ$b%ﬁ&&b%ﬁﬁob(?~y%

MHPIC S Shich, HREARDSLBEOLERC OV UL, HEHBARKY

f4—»&ﬁ%%%klbﬂwv%Mremwﬁfgﬁ%ﬁﬁﬁﬁg&@¢gcém

I8 F = 23T,



Table 4.11 Estimate of Production of 0il Palm

and its Products in Project Area

{Unit: ton)
Adminis- - 1983 1988 1993 . 2003 ~
trative 1 2 1 2 1 2
Zone
. o . 1/ :
Banalia 369 398 574 428 698 473 1,033
Buta 327 353 600 380 1, 097y 420 1,624
Aketi 14 15 188 16 2 5201/ 18 3,730
Bondo 19 20 275 22 3, 9731/ 24 5,880
Ango 0 ] 1801/ 0 219 0 324
. ) 1
Bambesa 1,111 1,196 1,61/ 1,289 2, 353%/ 1,424 3,483
Poko 80 86 709 93 6, 295%/ 103 9,318
Total 1,920 2,068 4,143' 2,228 17,155 2,462 25,392
Ncte: 1. Without project road improvement:

2. With project road inmprovement

3. 1983 is the year when the project road is assumed to be opened.

1/ The year when the production recovers the pre—lndependence

productlve level.



Table 4.12 Estimate of Production of Cotton in Project Area

{Unit: ton)
Adminis- 1983 1988 1993 2003
trative
pone 1 2 1 2 1 2
. 1/
Banalia 1,099 . 1,155 . 1,879~ 1,214 2,398 1,276 3,904
Buta 675 709 1,358 746 2,7373/ 784 4,458
. 1
Aketi 1,224 1,286 2,025 1,352 3,342ﬂ/ 1,421 5,444
Bondo 1,851 1,946 3,035 2,045 4,957 2,150 8,074
Ango 3,021 3,175 3,434%/ 3,337 4,383 3,508 7,139
Bambesa 3,344 2,464 3,878 2,589 6,4401/ 2,722 10,490
Poko - 1,615 1,697 2,936 1,784 5,323 1,875 8,671
Total 11,829 12,432 - 18,545 13,067 29,580 13,736 .48,182

Note: 1. Without project rcad improvement
2. With project road improvement

3. 1983 is the year when the project road is assumed to be opened.

1/ The year when the proauction recovers the pre~independence
productive level.



Estimate of Production of Coffee in Project Area

Table 4.13
{(Unit: ton)

Adminis- 1983 1988 1993 2003
trative 1 2' 1 2 1 >
Zone
Banalia 194 209 1,618Y/ 225 1,876 248 2,521
Buta 50 55  1,164% 60 1,349 66 1,813
Aketi 1,618 1,743 1,876 1,878 2,174 2,074 2,922
Bondo 110 119 128 128 148 141 199
Ango 86 93 100 100 116 110 155
Bambesa 1,849 1,992 2,143 2,146 2,485 2,370 3,339
Poko 8,804 9,484 10,206 10,217 11,832 11,286 15,901
Total 12,711 13,695 17,235 14,754 19,980 = 16,29% 26,850

Note: 1. Without project road improvement

2. With project road improvement

3. 1983 is the year when the pfoject road is assumed to be opened.

1/ The year when the productlon recovers the pre- 1ndependence_

productive level.



Table 4.14

Estimate of Production of Rubber in Project Area

2, With project road improvement

1/ The. year when the production recovers the pre-independence

productive level.

{(Unit: ton)

Adminis- 1983 1993 2003
trative 1 5 1 9 1 2
one

Banalia 234 246 1,000 259 1,264 272 1,698
Buta 0 0 0 [#] 0 0 0
Aketi 0 0 447Y 0 518 0 696
Bondo 0 8] 0 0 0 0 O
Ango 0 0 0 o 0 0 0
Bambesa 0 0O QO 8] 4] 0 0
' Poko 0 0 0 0 0 m 0 0
Total 234 246 1,537 259 1,782 272 2,394
Note: 1. Without project road improvement

3. 1983 is the year when the project road is assumed to be opened.
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Table 4.15 Estimate of Production of Forestry Products

in Project Area

{Unit: ton)

Adminis- 1983 . 1988 1993 2003

trative : Without  With Without  With Wihtout  With
zZono project project  project project project project
Banal ia 7,070 8,196 84,000 9,501 135,282 11,582 292,060 §
Buta 0 0 15,000 0 24,158 0 52,155 §
Total 7,070 8,196 99,000 9,501 159,440 11,582 344,215 ¢

Note 1/ ¢ BCEOM: Etude de transport de la via Nationale,
Novembre 1972, Vol. 2
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Table 4.17 Estimated Vehicular Traffic by Road pivision and

by Type of Vehicle with Project Road Improvement

{Unit: Vehicles/day)

v Type of Kisangani RBanalia Buta Bondo Average of
ear vehicle - Banalia -~ Buta - Bondo -~ Bangassou entire route
Large trucks 25 11 2 o1 7
i 4 1 18
1983 Small wvehicles 56 25
Buses 1 1 0 0 1
Total g2 37 6 2 26
Large trucks 318 62 12 2 : 77
i . 5 2] 228
1993 Small vehicles 942 182 3
Buses 73 15 2 - 0 17
Total 1,333 259 49 8 322
Large trucks 573 105 14 2 _ 135
2003 Small vehicles 1,696 312 44 6 397
Buses 132 24 3 : (o] 30
Total 2,401 441 6l 8 - 562

Notes: 1) In the case with the improvement of the road the number df large
trucks will decrease in 1983. This is due to the fact that the
average tonnage to be carried by large trucks increaées with the
improved road conditions and that the developed traffic is not

yet generated.

2} Small vehicles include the total number of passenger cars and

small trucks.



Table 4.18 Estimated Vehicular Traffic by Road Division and

by Type of Vehicle without Project Road Improvement

(Unit: Vehicles/day)

Type of ' Kisangani Banalia Buta Bondo Average of

Year . .
vehicles - Banalia - Buta -~ Bondo - Bangassou entire route

Large trucks 35 15 2 _ 0 11
1983 Small vehicles 56 26 6 0 18
Buses _ 0 0 0 0 0
Total 91 4] 8 _ 0 29
Large trucks _ 40 17 3 0 12
1993 Small vehicles 66 29 5 0 21
: Buses : 0 .0 0 0 0
Total - 106 46 8 0 33
Large trucks : 46 19 3 0 15
2003 small vehicles 75 31 6 0 23
Buses . 0 0 0 0 0
Total . 121 50 9 0 38

Notes: 1) In the case with the improvement of the road the number of large
“trucks will decrease in 1983. This is due to the fact that the
avefage tonnége to be-carried by large trucks increases with the
irproved road conditions and that the developed traffic is not

yet generated..

2) Small vehicles include the total number of passenger cars and

small trucks.
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Table 5.1 Design Standards Adopted

Sections south
of

Lindi River

Sections north
of
Lindi River

1. Design speed 100 KPH 80 KPH
2. Width of right of way 40 m 40 m
3. Width of carriageway 6.6 m 6.0m ~ 6.6 m
4. Width of shoulder 2.2 m 0.0m - 2.2 m
5. Sight distance 160 m 110 m
6. Minimum radius of curvature 350 m 230 m
7. Maximum longitudinal grade 3% 4%
. . /.
- 8, Maximum composite grade— 8% 8%
9. Lateral slope of carriageway
{a}) Paved road 3% 32
(b) Laterite road 4% 4%
10. Lateral slope of shoulder 43 4%
11. Bridge
{a) Design load BS - 153 BS - 153
{b} Width of carriageway 8.0 m 7.0m ~ 8.0 m
(including allowance for
drainage)
(c) Width of sidewalks 2x1.5m 2 x 1.5 m
{for bridges longer than
" 50m) '
{d) Clearance of bridge 4.5 m 4.5 m
Note 1/ Répresenfs the'maximum'valhe'of composite grade which combines

longitudinal grade and lateral slope of carriageway.
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Table 5.2 Details of Improvement Program

{Alternative I)

Jtem of
Improvement

Location of

Détails of Improvement

Route Section

Phase 1 (1979~1983)

Phase II (1991)

1. Platform width of road

2. Alignment

Longitudinal grade

Clearing width

5. Pavement

Culverts

Wooden bridges

8. Reinforced concrete

bridges
2. Plate girder bridges
10. Steel trussed bridges

11. Ferry landing
facilities

Entire youte

South of the Lindi River

North of the Lindi River

South of the Lindi River

North of the Lindi River

Entire route

Entire route

Entire route

Entire route

South of Banalia

South of Banalia

Lindi River (257 m)
Rubi River (100 m)
Likati River (84 m)

Zzambeke River (28 m)
Kole River (20 m)
Tele River {42 m}
Yeme River (16 m)
Longa River (25 m)

Aruywimi River (640 m)

Libogo River (75 m)

Both banks of Bili River

Both banks of Uele River
Both banks of Bomu River

2,2m + 6.6m + 2.2m = 11.0m

380 m
230 m

Improve'into R

LRV 1V3

Impyove into R

3%
4%

Improve into i

el o

Improve into i

Clear the width of 36 -~ 40 m

Surface dressing

Cement stabilized base course

Laterite sub-base course

Improve 18 locations and
newly install at locations

Replace at 122 locations with
pipe culverts

Replace at 7 locations with
reinforced concrete bridges

Replace 3 bridges (total
length 37m) with B m wide
reinforced concrete bridge

Replace 3 bridges (total
length 29m) with 8 m wide
reinforced concrete or plate
girder bridges

Replace with composite or
P.C. girder bridges of 1.5m
+ 8.0m+ 1.5m = 11.0m in.
width

Replace with P.C. girder
bridges of 8 m in width
{without sidewalks)

Abolish the existing ferry
and construct a new composite
girder bridge of 1.5m + 8.0m
+ 1.5m = 1l1.0m in width

Construct a new P.C. girder
bridge of 1.5m + 8.0m + 1.5m
= 11.0m in width

Newly construct

Overlay
(Kisanocani-Banalia)

Note: 1/ Typical sections of pavement are shown in Plate 5.4
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IF’LATE ' S
PLANCHE 93 TYPICAL. CROSS SECTIONS / PROFILS EN TRAVERS TYPE
{ALTERNATIVE-TL)

Unif 7Unité i m

?ggﬁgg’,\l KISANGAN! ~ BANALIA

M—

Right of way / Emprise  40.00

Platform /Plateform 11,00

2.20 _ _Carringeway |6.60
Shoulder‘{ Chausse's
i -

Accoteme
4% 1 .2%

ESTR 1
[ 7.20
4.50 Clearing 5,00 6.00 450
Remains uncleared  Deboisement Clearing & Grubbing
Restes en souffrance Deboisement avec essouchement
SECTION
|
[4

Right of_way / Emprise 40.00

Platferm/ Plateform 900

500 Carriageway 6.00
houldet Chaussee
Aecotement

A%

5.50 Clearing 500~ _ 5.50 | 4.00
Remains uncleared Deboisement Clearing & Grubbing
Restes en .souffrance : Deboisement dvec esseuchement

SECTION ~
TRONGON DULIA ~NDU

[}
4
: I
Right of way / Emprise 4000 I
Platfarm |6.00
Piateform
, o
sk B
O
7.00 Clearing 5.00 500 300
Remains uncieared Daboisement ~ Clearing & Grubbing
Restes en souffrance peboisement avec essouchement
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Table Improvement Costs of Project Road by Item

Tableau.s‘4 Colits ‘d'amélioration de la route de 1 (Alternative 1)
projet par article 1/

(Unit .
Unité ° 1,000 Zaires)

pivision Klsangavl Banalia Buta Bendo Total
- Banalia - Buta -~ Bondo - Bangassouy
Item
Article
Total Length
eng (km) 122.6  187.8  197.9  190.6  698.9

Longueur totale

Earthworks 2/

Terrassements 5,590 3,349 2,494 3,002 14,435

Drainage

Drainage 1,296 1,658 1,448 1,646 6,048

Pavement

Pavage 6,360 8,603 7,767 6,572 29,302

Phase~I Bridges

Ponts 2,009 5,229 1,459 108 8,805
{1977-1983) :

Ferries
‘Bacs: 41

Final engineering
& supervision

Technique de
1'ingénieur finale
& surveillance

1,678 2,072 1,450 1,248 6,448

Contingency

Faux frais divers 2,288 2,826 1,978 1,703 8,795

Total 19,221 23,737 16,614 14,302 73,874
Pavement

- - - 2
Pavage 2,992 2,99

Final engineering

Phase-T1 & supervision
- - - 30
' Technique de . 330 3
{1991-1992)  j'ingénieur finale
& surveillance

Contingency _ _ _ 449

Faux frais divers 443

Total ' 3,771 ~ - ~ 3,771

Grand total cost

~ 22,992 23,1737 16,614 14,302 77,645
Cout total

Cost per 1 km 187.5 126.4 84.0 75.0  1i1.1
Colt par 1 km

— 70—



: Currency Corponents of Improvement
Table

5.5 Costs of Project Road (Alternative-I)
Tableau Composition de monnaie de colits
d'amélioration de la route de projet
oS F i Loca
Total Cost Total %ost oreign cal
{including taxes) {excluding Currency Currency
g taxes} Component Component
Partie Partie
Coiit total Coiit total composante composante
(inclu taxes) {enclu taxes) de monnaie de monnaie
étrangére locale
Cost (Unit . 1.000 25
cotit ‘Unite: 1+ z) 77,645 64,149 38,886 ,263
Percentage
9 (%) 100 82.6 50.1 32.5

Pourcentage

Notes on Table 5.4 and 5.5.
Notes on Tableau 5.4 et 5.5

1)

2)

3

4)

Costs are based on the cost level of April 1975 and w1tn0ut ad)ustment
by shadow- pr1c1ng and discounting.

Colits sont bas&s au niveau du coiit d'avril 1975 et sans arrangement
du prix &conomique et prix faible.

Costs of Overhead, Temporary Work, Mobilization, etc. are included
in each improvement cost by item.

Couts des frais généraux, ouvrage temporaire, mobilisation, etc. ont
inclu dans chaque colit d'amélioration par article.

Earthworks include Clearing, Cuts and Fills, Side Slopes Protection.
Terrassements inclu abattage d'arbre, déblai et couche de forme,
protection de talus.

Currency composition is based on the assumption that fuels are refined
at domestic refinaries using imported crude oils.

Composition de monnaie et basée dans le supposition que combustible
raffinent au raffineur domestique de faire usage des huiles brutes
importées.



Table

Improvement Costs of Project Road by Item

(Alternative-11)

Tableau ~° Coiits d'amélioration de la route de projet
par article .
Unit .
(Unité ¢ 1,000 Zaires)
Division Kisanga?i Banalia Buta Bondo Total
~ Banalia - Buta - Bondo -~ Bangassou
Item/Article
Total length (km) / Leongueur totale (km) 122.6 187.8 197.9 190.6 £98.9
Earthworks © / Terrassements 4,356 1,774 1,404 1,997 9,511
Drainage / Drainage 1,178 1,547 1,226 1,365 5,316
Pavement / Pavage 6,360 1,371 1,838 1,791 11,360
Phase-I Bridges / Ponts - - 343 96 439
{1979-1983) Ferries / Bacs - 17 ig 23 58
Final engineering , Technique de
& supervision 1'ingénieur. finale 1,309 522 531 580 2,942
: & surveillance
Contingency / Faux frais divers 1,784 ~ 706 725 791 4,006
Total / Total 14,987 5,937 6,085 6,643 33,652
Bridges ) / Ponts 2,009 555 - - 2,559
Ferries / Bacs - 120 - - 120
Phase- : . .
ase-IT Final engineering / Te?hnigue de 221 74 _ - 295
& supervision 1'ingénieur finale
{1985-1986)
& surveillance
Contingency’ / Faux frais divers 301 101 - - 402
Total / Toral 2,531 845 - - 3,376
Pavement / Pavage 2,993 8,167 - - 11,160
Bridges / Ponts - 416 974 - 1,390
Ferries / Bacs - 120 - - 120
Ph -XT i i i
ase-II1 Final engineering / Te?hqi?ue de 129 063 107 _ 1,399
& supervision 1'ingénieur finale
- (1991-1994) .
& survelllance
Contingency / Faux frais divers 449 1,305 146 - 1,900
Total / Total ' 3,771 10,971 1,277 - 15,959
Ferries / Bacs - 120 - - 120
Final engineering / Technique de N 13 _ - 13
Phase-1V & supervision 1'ingénieur finale
(1977} & surveillance
Contingency / Faux frails divers - 18 - - 18
Total / Total - 151 - - 151
Grand total cost / Coiit total 21,289 17,904 7,312 6,641 53,148
Cost per 1 km / Colt par 1 km 173.6 95,3 36.9 34.9 76.0




Currency Components of Improvement

Table . _  Costs of Project Road by Item

Tableau

(Alternative-IT)

Composition de monnaie de coflits
d'amélioration de la route de projet

Foreign Local
Total Cost . -
Total Cost . Currency Currency
(including taxes) (excluding Conmponent Component
9 taxes) =
: Partie _Partie
Coiit total Cofit total composante composante
(inclu taxes) (enclu taxes) de monnaie- de monnaie
étrangére locale
Cost Unit '
~ . P 53,149 881 26,576 17,305
Coit Unité' 1,000 ¥} 43,
Percentage ., 100 82.6 50.0 32.6

Pourcentage

Notes on Table 5.6 and 5. 7.
Notes on Tableau 5.6 et 5.7.

1) Costs are based on the cost level of April 1975 and wlthout ad]ustment
of shadow-pricing and dicounting.
Colits sont basés au niveau du cout d'avril 1975 et sans arrangement
du prix économique et prix Ffaible.

2) Costs of Overhead, Temporary Work, Mobilization, etc. are included ~
in each improvement cost by iten.
Colts des frais généraux, ouvrage temporaire, moblllsatlon, etc. ont
inclu dans chaque coiit d'amélioration par article.

3) Earthworks include Clearing, Earthworks, Side Slope Protection.
Terrassements inclu abattage d'arbre, déblai et couche de forme,
protection de talus. -
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