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FORWARD 

1. This report was prepared following the Summit meeting of Heads 

of state and Government of ECOWAS member countries held in 

Ouagadougou, Burkina Faso in 1988. 

2. At that meeting, it was decided that a feasibility study 

should be conducted on the interconnection of railway networks of 

the subregion. 

3. In that connection, ECA was entrusted by the steering 

committee of ECOWAS multisectoral assistance project funded by the 

united Nations Development Programme (UNDP) with the implementation 

of four (4) sub-projects including thee project entitled: 

Interconnection of railway networks of BeOnS meml:ler countries 
(component 13 of the project document). 

4. The terms of reference are attached. The study was carr ied out 

with the aim of: 

opening up the Interland countries; 

developing the mining zones; 

linking the coastal areas; and 

facilitating the movements of goods and persons from West to 

East and South to North of the SUbregion. 

5. Previous studies made available to us were taken into account 

with a view to their up-dating. 

6. The new tracks to be constructed to constitute a linked 

network were technically studied and fully evaluated in order to 

determine the investment costs thereof. 

7. The lay-outs of the tracks were also defined as well as the 

infrastructures, superstructures and most of the operation 

equipment and stocks. 
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8. Traffic in respect of some segments was not quantified, either 

because the necessary parameters were not available, or the 

calculations resulting therefrom do not, in our opinion, constitute 

a priority decision criterion. 

9. Furthermore, the time frame allotted for the conduct of this 

study was too short compared to the provisions of the terms of 

reference and bearing in mind the difficulties inherent in the data 

collection procedure. 
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I. INTRODUCTION 

1.1. origin of the project 

10. Experience has shown that regional integration can produce 

satisfactory results only if the infrastructures designed to prop 

up production facilities and regional markets are adequately 

integrated and devoid of any deficiency. In this 

sectors of primary importance are those of 

communications, as they constitute the basis for 

process. 

connection, the 

transport and 

any integration 

11. Conscious of this, the competent decision-makers have for 

several years embarked on different processes aimed at the physical 

integration of transport and communication sectors: 

i) The Union of African Railways (UAR) prepared a master plan 

of African railways after the 4th General Assembly held in Accra 

from 25 to 30 October 1976. 

ii) The Conference of Ministers of the Economic Commission for 

Africa (ECA) adopted a resolution in March 1977 calling on the 

united Nations General Assembly to proclaim a United Nations 

Transport and Communications Decade in Africa. That resolution was 

endorsed by the Economic and Social Council at its meeting held in 

July 1977, following which the United Nations General Assembly 

proclaimed in December 1977, the period 1978-1988 the United 

Nations Transport and Communications Decade for Africa (UNTACDA). 

iii) The priority projects of the First Transport Decade included 

studies and construction of some segments as provided for in the 

master plan, as well as actions aimed at the profitability of 

existing infrastructures. 
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iv) The Lagos Plan of Action for the Development of Africa 
(1980-2000) and the Final Act of Lagos adopted by the Heads of 

State and Government of the Organization of African Unity (OAU) in 

1980 have accorded a great importance to the transport and 

communications sector in view of the crucial role that this sector 
can play in the development of Africa. 

v) The various restructuring and development programmes 
undertaken in the 80s and, more recently, the African Alternative 

framework for Structural Adjustment (AAF-SAP) have all underscored 

the primary role of this sector. 

vi) Evaluation of the implementation of the overall programme 

for the first decade has revealed that despite the efforts deployed 
by African governments and donor countries, transport and 

communications systems in Africa were far from allowing for the 
economic development of Africa and that they would continue to be 

major constraints to the economic integration and development 

process of the region. Consequently, at the request of African 

governments, the United Nations General Assembly in its resolution 
43/179 dated 20 December 1988 proclaimed the period 1991-2000 the 
Second united Nations Transport and Communications Decade for 

Africa (UNCTADA II). 

vii) The objectives of the Second Decade Programme were adopted 
by the Conference of African Ministers of Transport, Communications 

and Planning at its seventh meeting in Tangiers, Morocco in 1989. 

viii)Article 61, paragraph 2-b of the Treaty establishing the 
African Economic Community adopted in Abuja, Nigeria on 3 June 1991 

stipulates that: "Member States undertake to prepare plans to 
improve, re-organize and standardize the various rail networks of 

Member States with a view to their interconnection and construct 

new railways as part of a Pan-African network". 
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xi) At the summit meeting of Heads of state and Government of 
ECOWAS member countries held in Ouagadougou, Burkina Faso, the 
ECOWAS General Secretariat was requested to conduct a feasibility 

study on the interconnection of railway networks of the sUbregion. 

12. The united Nations Development Programme (UNDP) agreed to 
finance an ECOWAS multisectoral assistance programme. The programme 
relating to this project comprises four sub-projects including the 

sub-project on the interconnection of the networks of the 16 ECOWAS 

member countries (product 13 of project RAF/88/047). The project 
steering Committee entrusted ECA with the implementation of the 
project. 

1.2. Location and objective of the project 

13. The density of African rail network is very low. For a surface 

area of 29,600 million km' the African continent has only 80,706km 

of railways, i.e. an average density of 2.7km for 100km', compared 
to Europe which has, in addition to other means of very developed 
surface transport, a network of about 300,OOOkm for an area of 

0.750 million km', i.e. over 400km for 1000km'. 

14. The African rail network is characterized by the heterogeneous 

nature of the gauges. As a matter of fact, there are nine (9) 
gauges, only three (3) of which are in general use: the European 

gauge - 1,435m (with 14.5% of the total networks, the African 
standard - 1,067m (with 61.3%) and the 1000m gauge or metric track 
(with 19.2%). The rail network of the west African subregion covers 
a total length of about 10 474km broken down into three different 
gauges: 

1,435m with 1409km 
1,067m with 4593km 

1,000m with 4472km. 
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15. The ECOWAS network comprises 12 national networks: Benin

Niger, Burkina Faso, COte d'Ivoire, Ghana, Guinea, Liberia, Mali, 
Mauritania, Nigeria, Senegal, Sierra Leone and Togo.Three of these 

networks are rail networks for the transportation of iron are: 
Liberia, Mauritania and Sierra Leone. 

16. In terms of the physical integration of the subregion, only 

six (6) national networks are subreginal oriented (Benin-Niger, 
Burkina Faso, Cote d'Ivoire, Mali, Nigeria, Senegal) while the few 

existing interconnections concern only four (4) countries (Burkina 
Faso, COte d' Ivoire, Mali and Senegal). The interconnected networks 

formerly constituted the only inter-state networks (Abidjan-Niger 

and Dakar-Niger). 

17. The fact that these tracks are not interconnected and extended 
to the hinterland of some landlocked countries constitutes a major 

impediment and makes the countries of the subregion dependent on 

the industrialized countries for their foreign trade. 

18. Most of the countries of the subregion are subjected to the 

structural adjustment programmes controlled by the International 
Monetary Fund (IMF) and the International Bank for Reconstruction 

and Development (IBRD). 

19. However, exper ience has shown that as far as economic progress 
is concerned industrial take-off anywhere was preceded by the 
implementation of far-reaching mass transport programmes, rail 
transport especially. 

20. The study is aimed at the preparation of a master plan for the 

interconnection of rail networks of the subregion and the 

implementation of a feasibility study on the interconnection of the 

rail networks of the sixteen (16) ECOWAS countries. The study 

should make it possible to have in the future a linked rail network 

of the entire SUbregion. 
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1.3. Methodology 

21. The scope of the study covers the sixteen (16) member states 

of the Economic community of the West African states (ECOWAS). 

Given the importance of the study and the objectives sought, it was 

necessary to collect many and varied data, as well as the 
viewpoints of transport decision-makers in general, and national 

railway managers in particular. 

22. In order to collect these data the consultant visited: 

the Head Offices of National Railway Authorities; 
the Head Offices of Road Transport and Shippers councils of 

member States; 

the Ministries of Transport; 
the Subregional Co-operation Agencies; 

the specialized Agencies and Bodies of the railway sector. 

23. Before then, the consultant had a briefing at the ECA in Addis 
Ababa, at ECOWAS in Lagos and collected all the necessary available 

information. 

24. The consultant was not able to visit all the national railway 

authorities, ministries and agencies as originally planned. 

25. Before any mission could be undertaken by an ECA consultant to 
a state or Institution, a request is sent to that state or 
Institution which must notify ECA in writing as to its acceptance 
or otherwise of the request. 

26. Thus, ECA mission requests on behalf of the consultant were 

sent to all national railway authorities, ministries or 
institutions concerned. 
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27. Unfortunately, not all of them reacted positively to the 
requests within the stipulated time-frame. 

28. Questionnaires were also sent to railway authorities either 

directly or through UNDP offices and responses are still awaited at 
the time of drafting this report. 

29. Information on such important railway networks as those of 
Ghana and Nigeria was neither obtained nor confirmed at the time of 
drafting this report. 

30. The UAR Secretary-General who is ECA Railway Expert and the 

consultant has several working sessions in Addis Ababa focusing on 

the format and contents of the report. 

31. Previous studies pertaining to the subregional rail transport 

or projects involving railway in the States, which were made 

available to the consultant, were taken into account in accordance 

with the terms of reference of the study. 

32. All the persons met by the consultant are in favour of the 
project and would like to see it implemented as quickly as 

possible. However, the resources necessary for this implementation 

remain a major source of concern. 

II. STATUS OF ECOWAS RAIL NETWORKS 

2.1. overview of the economic situation of ECOWAS member States 
(1990) 

33. ECOWAS member countries cover a total surface area of 

6,143,407 million km' with a total population of 175.63 inhabitants 

- based on the outcome of Nigeria's population census published in 

April 1992 - Le. a density of about 28 inhabitants/km'. The 
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population growth rate is 3% per annum while life expectancy is 

48.75 years. 

34. Out of the sixteen countries, only three viz Senegal, COte 

d'Ivoire and Cape Verde are classified among the group of countries 

with intermediate revenue (GNP exceeding or equal to US$ 500). The 

GNP average growth rate is about 1.85 per annum. 

35. The gap between overall exports and imports represents only 

3.1% . 

36. Some countries have recorded a negative growth (COte d'Ivoire 

-2%, Guinea Bissau -2%, Liberia -10.3% and Niger -1%). 

37. Average per capita GNP is US$ 289.68 per annum, a far cry from 

what obtains in countries with intermediate revenue. 

38. Generally and as is the case everywhere in Africa, the 
economic environment of ECOWAS member states is very alarming. 

Indeed, the economic situation is characterized by stagnation and 

even recession, as well as the unending fall in external revenues, 
exacerbated by the serious problems of employment. 

39. The deterioration in the terms of trade has reached the 37% 
rate for the entire subregion and was 50% in some countries. 

40. The dependence of the economies on primary products is the 
direct consequence of the weakness of the industrial structure. The 
latter requires external capital whose access is becoming more and 
more difficult with the implementation of structural adjustment 
policies which cover all the sectors now under the control of the 

World Bank and the IMF. 
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41. The disengagement measures taken by the States, which are the 

direct consequences of the structural adjustment may, if care is 

not taken, lead to the cancellation or loss of certain fundamental 

options, especially in the field of transport. 

42. The quasi totality of the West African railway infrastructure 

was constructed at the beginning of this century which is drawing 

to a close. With a few exceptions, the tracks are decrepit on 

account of age, lack of maintenance and poor adaptation to 

effective and modern railway operation conditions: 

the ballasting of tracks is generally inadequate; 

on some segments the curves are too many and of short 

intervals; 

coupling and the weight bearing capacity of the rails are weak 

because they date back to the time when the average axle load 

hardly exceeded 14 tons. 

43. Long distances of the tracks are still equipped with· 29kg 

rails per linear metre. Operation on these tracks is suspended or 

will be in a very short term (coastal tracks at OCBN and in Togo) . 

44. The rolling stock is very diversified and on the average quite 

old. The supply of spare parts is seriously hampered by cash flow 

problems and the diverse origins of the stock. 

45. Regarding the six networks (SICF, SCFB, SNCF, RCFM, OCBN and 

CFT) the fleet of rolling stocks is composed of 3347 vehicles 

broken down as follows: 

Locomotives : 112 

Self-propelled rail cars : 33 

Shunting locomotives : 69 

Wagons : 2753 

coaches, trailers and luggage vans 380. 
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46. Only a few recent wagons were assembled in the subregion from 

basic parts built by European manufacturers. 
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Network traction fleet 

Table I 

~"----

NETWORK TRACTIVE ENGINE FLEET HORSE POWER AVE.AGE (year) RATE OF 
AVAILABILITY 

TYPE NUMBER UNIT TOTAL (%) 

SICF CC2200GM 11 2250 24750 18 59.69 
BBB1800CEM 6 1800 10800 16 
Railcars 
ZE200CIMT 8 950 7600 12 68.33 
Shunting 20 
AA 90 1 350 350 22 ) 
AA 100 11 450 4950 13 )52 
BB 150 5 750 3750 11 ) 
BB 160 3 750 2250 9 ) 

SCFB Locomotive 12 

I 
CC2200GM 11 2250 24750 18 72 
BBB1800CEM 1 1650 1650 20 
Railcars 
ZE200 6 950 5700 12 
Shunting 17 8900 12 38 

SNCS Locomotives 27 42164 76 
BB1100 3 1050 3150 25 to 33 84 
BB1200 3 1100 3300 19 to 20 77 
BB1600 10 1450 14500 8 to 15 82 
CC2000 2 1700 3400 5 84 
CC1700 3 1546 4638 9 65 
CC2400 6 2196 13176 5 to 13 66 
Railcars 5 3950 65 
ZE120 2 550 1100 22 55 
ZE140 3 950 2850 5 72 
Shunting 15 6142 53 
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NETWORK TRACTIVE ENGINE FLEET HORSE POWER AVE. AGE (year) RATE OF 
AVAILABILITY 

TYPE NUMBER UNIT TOTAL (%) 
----. 

CFT Locomotives 8 9555 47.09 
BB500 1 800 800 36 
BB800 2 730 and 925 1655 34 51.35 
BB1200 1 1200 1200 19 41.91 
BB1100(TH) 1 1100 1100 28 7.12 
CC1600 3 1600 4800 13 59.31 
Railcars 3 2500 30 18.21 
ZE130 2 550 1100 34 
ZE150 1 950 950 24 
Shunting 7 2060 31 50 
Moyse 4 350 1400 35 
Cuneinder 2 180 360 27 
CEM 1 300 300 24 

OCBN Locomotives 20 1900 
BB500 8 800 6400 30 
BB600 12 1050 12600 15 
Railcars 4 950 3800 Out of use 
Shunting 9 3750 12 
CEM 2 300 600 13 to 25 
CEM 4 450 1800 13 to 25 
Moyse 3 450 1350 12 

~. 
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NETWORK TRACTIVE ENGINE FLEET HORSE POWER AVE.AGE (year) RATE OF 
AVAILABILITY 

TYPE NUMBER UNIT TOTAL (%) 

RCFM Locomotives 28 46390 54.13 
BB500 1 850 850 38 71. 7 
BB800 4 1000 4000 20 52.47 
BB1100 4 1050 4200 23 52.00 
CC1600 6 1650 and 1720 10040 12 39.86 
CC2400 3 2100 6300 14 23.47 
CC2200 10 2100 21000 6 71. 39 
Rail Cars 7 2900 2.58 
ZE150 2 950 1900 15 3.84 
ZE110 5 200 1000 3 2.08 
Shunting 
AA40 1 400 400 15 , 

, 

NRC Locomotives 
CC2000GM 3 2424 12070 Operational 93 
CC1900 HENSCHEL 10 2475 24750 1 40 
CC1800GE 49 2000 98000 15 14.3 
ICCIl700 MLW 51 1500 76500 20 9.80 
ICCI1600 HITACHI 12 1500 18000 21 0 
CC1400 SULZER 29 1400 40600 27 3.40 
AIA AIA CCllOO 55 1450 79750 25 10.9 
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Hauled stock fleet 

Table 2 
.. 

PASSENGER TRAIN FLEET GOODS TRAIN FLEET TOTAL 
NETWORK 

COACHES AND LUGGAGE VAN COVERED PLATFORMS, CARTS, TANKERS 
TRAILERS HOPPERS 

- , 

SICF 62 18 342 132 176 730 I ---

~~CFB .. 66 200 125 391 I -- --

SNCS 94 11 433 315 24 877 

CFT 32 55 182 36 305 

OCBN 45 122 98 47 312 
--

RCm 41 11 226 156 44 478 f- -- --

S/TOTAL 340 40 1378 1008 327 3093 
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2.2. state of infrastructures and management of equipment 

47. The structural adjustment programme "Transport" implemented or 

to be implemented in most national rail networks should no doubt 

improve the management of existing equipment. However, development 

is not possible without the promotion and increase of transport 

facilities which are the bases for its sustainability. 

48. Over the last few years, continued and in-depth exchange of 

views between the political and administrative authorities, the 

railway managers and donors made it possible to define a forum for 

the revitalization of railway activity. 

49. Under the auspices of UAR, a specialized agency of the OAU 

entrusted with the railway development in Africa, various meetings 

were organized in collaboration with the World Bank, generally the 

lead agency of donors, and ECA on the restructuring, 

revitalization, modernization and improvement of the performance 

and co-ordination of inter-state traffic. 

50. The rapid development of rail transport in Europe, America and 

almost everywhere except in Africa and more particularly in West 

Africa on the one hand, and the persistent crisis that 

characterizes the international economic environment as well as the 

prospects for the establishment of an international new order that 

defines new relations between North and South on the other hand, 

are all factors which militate in favour of the physical 

integration of rail networks in the ECOWAS subregion. 

51. Problems arising from different gauges have been resolved 

elsewhere, for instance between France and Spain with respect to 

Talgo trains. In North Africa the Algerian network is made up of 

different gauges, comprising 3155km of track with 1435mm gauge and 

1138km of track with 1000mm gauge. 
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52. UAR has for several years worked out solutions that would be 
most suitable in the various subregions of our continent. 

53. The Second UAR Seminar held from 2 to 4 November 1981 focused 

mainly on the interconnection of rail networks in Africa. 

54. The interconnection of rail networks requires transport co

ordination in general and involves all modes of transport in spite 

of the liberali2lation policy that is currently being advocated 
almost everywhere. 

55. Rail transport concerns the entire economy, more particularly 
industry. The rolling stock fleets of the networks justify the 

impact of industries. The purchasing costs of stocks, spare parts 

and consumable items are enough justification for the development 
of the railway industry. 
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2.3. Compatibility of existing networks 

56. Technically, interconnection of two isolated rail networks is, 

in principle, possible. 

57. However, its economic viability depends on a number of 

factors, the identification of which consists, first and foremost, 

in determining the characteristics and compatibility of the 

networks. 

58. 

they 

Technical difficulties are never insurmountable. Nonetheless, 

should first be defined and estimated with a minimum of 

accuracy. 

59. Rail networks in West Africa are in general very similar from 

the point of view of conception, maintenance and operation. 

However, rail tracks for mining purposes are a different category 

all together (Guinea, Mauritania, Liberia, Sierra Leone). 

2.3.1. Physical characteristics of rail networks and other 

infrastructures 

2.3.1.1. Age of the tracks 

60. Most of the tracks in the subregion were designed and built 

before the Second World War. Only the Bobo-Dioulasso-Ouagadougou 

track and two mining tracks belonging to SNIM and OTP (Togo 

Phosphate Marketing Board) were later constructed. The same goes 

for the mining companies of Guinea, Liberia and Sierra Leone. 

61. With the exception of a few segments -70km between Dakar and 

Thies in Senegal, 4 small segments in Cote d'Ivoire all totalling 

87km) , all the tracks are one-way tracks. 
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62. Generally speaking, the infrastructures are old despite the 

efforts made to renew and rehabilitate some networks as in senegal 

-72% of the network (464km out of 644km). This effort continues, 

with the aim of reaching the border with Mali. 

2.3.1.2. Tracks 

63. Apart from the mining tracks and networks of countries with 
easy geographical setting, the characteristics of the tracks are 

quite restrictive, considering the traffic recorded to date. The 

frequency of the ramps and the low ranges of the curves is quite 

pronounced on some of the networks like oeBN. The slopes exceeding 
10m for every 1000m and the curves within a range below 500m make 

the tracks difficult and constitute serious constraints which 

should be addressed when interconnecting the networks. 

2.3.1.3. Crosswise profiles and platforms 

64. The tracks platforms have a width that varies from 4.5 and 6 

metres. In some networks, the embarkment are eroded with time, bad 
weather and lack of maintenance. 

65. On several tracks the ballast is inadequate. 



NETWORK STANDARD OF 
BALLASTING 

f--- -- ----

SICF 462 

SCFB 0 

ONCFG+Mines 282 

SNCS 534 

RCFM 
I---

212.4 

CF'I 0 

OCEM 165 

SNIM 690 

OTP 35 

NRC 634 

_ GRC 276 

Sierra Leone 80 

, Liberia 493 

TOTAL 3863 

PERCENTAGE 36.9 
-----~--
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state of ballasting of tracks 

Table 4 

AVERAGE OF POOR VERY LITTLE 
BALLASTING BALLASTING BALLASTED 

178 0 0 

517 0 0 

174 460 

73.3 80 218 

161 244 24 

237 74 117 

223 22 0 

0 0 0 

0 0 0 
"- --

943 875 1071 

67 240 342 

2399.5 1717 2232 

22.9 16.4 21.3 

NOT BALLASTED TOTAL LENGHT 
OF TRACK 

0 640 

0 517 
--

37 953 

0 905.5 

0 641.4 

64 492 

169 579 

0 690 

0 35 

0 3523 

0 950 

80 

493 

270 10474 

2.5 100 



22 

66. 59.S% of the total distance of the tracks have a standard or 

average ballasting, given the tonnages transported. OCBN, CFT and 

ONCFG still have some segments of the tracks built directly on 

platforms with a simple laterite layer. The mining tracks have an 

adequate level of ballasting. Among the public networks, SICF has 

the best level of ballasting followed by Senegal. 

2.3.1.4. Bridges 

67. The bridges constructed before 1936 were designed for light 

axles loads (14 tons in general). The decrepit nature of some of 

the bridges constitutes a constraint that should be addressed 

within the context of a modern rail transport operation. For 

example the bridges on ONCFG (particularly the bridge on the Niger 

river), CFT (7 metallic bridges from the central line) and OCBN (2 

bridges on zou and Oueme rivers) must as a matter of necessity be 

replaced or reexamined with a view to their strengthening and 

adaptation to the exigencies of modern traffic (axle load from lS 

to 20 tons at least). Metallic bridges generally last longer 

especially in West Africa, with the exception of the bridges in the 

coastal areas (bridges on zou, Oueme and Leybar towards st. Louis 

on SNCS). 

6S. Generally speaking, the total length of the bridges hardly 

exceeds 1 to 2% of the total length of the tracks. Reduction of 

speed to cross some bridges therefore has no significant importance 

in regard to operation. 

2.3.1.5. Superstructures 

69. The tracks are generally equipped with old rails that are 

quite solid but are wearing away with age. 13.30% of the tracks 

examined have rails of 20, 22, 25 or 26kg/ml. Most of the tracks 
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currently in operation are equipped with 30 to 54kg/ml. Generally, 

these tracks have an average or standard ballasting. 

70. Supply and/or funding difficulties impede the renewal and 

rehabilitation of the tracks. Indeed, the decrepit nature of the 

tracks and the ill-adaptation of some of them to modern operation 

constitute serious handicaps as far as proper maintenance of old 

tracks is concerned. The same applies to sleepers and sleeper 

spacing. 



NETWORK 
20kg/m 22kg/m 

SICF 

SCFB 

ONCFG 

SNCS 

RCFM 

OCBN 203 

CFT 141 

OTP 

SNIM 

NRC* 

GRC* 

Sierra 
Leone 

Liberia 

TOTAL 141 203 -_ .... _- - .... _.-

* Data not obtained. 
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Network track equipment 

Table 5 

LENGTH OF TRACK EQUIPPED WITH RAIL 

25kg/M 26kg/m 30kg/m 32kg/m 

50 293 

487 30 

450 137 

121 59.3 2144 

58 575.4 

30 334 

267 13 

256 74 

639 406 -_ ....... _ .... __ ..... _- -_ .... - --- _ .... _-

TOTAL 

36kg/m 36kg/m > 

297 640 

517 

65 291 953 

510.8 905.5 

8 641.4 

12 579 

71 492 

35 35 

690 690 

3523 

535 60 950 

80 80 

493 493 

1554 10473.9 
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Track sleeper spacing 

Table 6 

--

LENGTH OF TRACK PER SLEEPER SPACING TOTAL LENGTH 

I 
NETWORK OF TRACK 

1400 SLEEPER PER KM 1400 TO 1500 PER KM 1500 TO 1600 PER KM 1600 PER KM 

SICF 281 359 640 i 
---

SCFB 517 517 ! 

. 

ONCFG 37 460 174 282 953 

SNCS 370 535.5* 905.5 
---. 

RCFM 399.4 242 641.4 
---- -

OCBN 386 193 579 
--

CFT 122 210 160 492 
-

OTP 35 35 

SNIM 690 

NRC * 3523 
---. -

GRC* 950 950 

Sierra 80 80 
Leone 

--

I_;~:::ia 493 493 
---. 

---....... ~- -- , - -- -

* Including 422km on concrete sleepers of bibloc type and 660km of long rails welded from station to 
station. 
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71. It has been observed that only 30% of the track was fitted 

with sleeper spacing at the rate of 1500 units/km. Under these 

circumstances, modernization of the existing network could be done 

through the gradual strengthening of sleeper-spacing and the 

replacement of old rails by more solid rails. This would make it 

possible to strengthen the homogeneity of the entire network of the 

subregion. 

72. The laying of long bars will be generalized wherever possible 

in order to reduce maintenance costs of the rolling stock while 

improving traffic security. 

2.3.1.6. Welding of rails 

73. Not all the networks of the subregion use long welded rails. 

More than 30% of the tracks studied and which are in operation 

still use fishplated rails. 



i 

T 
i NETWORK 

WELDED TRACK 

SICF 590 

SCFB 420 

.ONCFG 

SNCS 660 

RCFM 204 

OCBN 178 

: CFT 263 

OTP 35 

: SNIM 690 

NRC* 

GRC* 10 

Sierra 
Leone 

Liberia 

TOTAL 3040 

PERCENTAGE 67.6 
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Rail welding 

~e.J. 

LENGTH (KM) 

FISHPLATED 

50 

97 

245.5 

437.4 

401 

229160 

690 

940 

so 

493 

1459.9 

32 .4 

TOTAL LENGTH 
i OF TRACK 

TRACK 

640 

517 

953 

905.5 

641.4 

579 

492 

35 

690 

3523 

950 

80 
i 

i 
493 , 

4499.9 I 
100 

* lh::l.lrlirg 422km Q'l crnnt.e sJay-"tS of hiblro t::r'P= ani 66CiII!1 of lag rails \\eldai fron statim to 
station. 

2.3.1.7. Gauge 

74. The diversity of the gauges in the subregion stems from the 

colonial past and the colonial ties that have dominated the 

economic activity especially in regard to the exploitation of 

natural resources. 

75. In the same country are found different railway companies with 

different gauges. Such is the case in Guinea and Liberia (Bong 
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Mining Ceo Ltd, 78km gauge with 1,435m gauge; National Iron Co. 

Ltd, 145km with 1,065m gauge; Lamco J.V. operating co., 270km with 

1,435m gauge). This diversity of gauges is a serious constraint in 

the same country when it comes to interconnecting the tracks before 

joining them to the tracks of the neighbouring countries within the 

context of subregional interconnection. 

76. The West African subregion has 10474km tracks with 3 different 

gauges: 

the metric gauge (1m) with 4472km -(42.7%); 

the 3'6" gauge (1067m) with 4579km -(43.9%); 

the standard gauge (1435m) with 1409km -(13.5%). 

77. In the subregion, only mining rail tracks have "standard" 

gauge. These tracks are generally directed towards the nearest 

mining post. 

78. The interconnection of these tracks is therefore of little 

importance. In a not too distant future, it will not be necessary 

to carry out the physical connection of these mining to the main 

network to be constructed. However, almost all the tracks with 

1000mm and 1067mm gauge are of equal importance from the point of 

view of their lengths. The tracks with 1067mm gauge are mainly 

found in Nigeria and Ghana (4448km) and Liberia and Sierra Leone 

(only 145km). Thus, apart from the new tracks to be built to link 

up the present networks, the problem of compatibility of the tracks 

and equipment mainly concerns the networks of the Nigeria Railway 

Corporation (NRC) and the Ghana railways and Harbours (GRH). 

79. The change from 1000mm to 1067mm gauge is possible only 

through consultation among the various states. Technically 

speaking, the solutions are many and varied, and the applications 

easy: 
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with regard to wagons the introduction of compatible mounted 

axles which allow for a change of gauge through simultaneous 

movement of this equipment at low speed on shunting rails from 1000 

to 1067mm and conversely. 

change of bogies at the meeting points of tracks of different 

gauges. 

for most goods trains, it is possible to give preference to 

containers and carry out trans-shipment of these containers at the 

junctions. The trans-shipment operation could be done quite rapidly 
with handling forks. 

80. With regard to 36kg/ml rails, provision has been made for the 
laying of concrete metallic sleepers of RS type, thus making it 

possible to move from 1000mm gauge to 1067mm gauge. In the case of 

metallic sleepers of "7-20" profile type, all that is necessary is 

to reverse the order of sleeper clips I and II or conversely, 

depending on whether the track had a 1067mm gauge or 1000mm gauge. 

Similarly, where the 36kg/ml rails are laid on concrete sleepers of 

RS type with Ecobloc sleeper clips, what is needed is to reverse 

the order of the K and G sleeper clips. 

81. These various types of rails equipment exist on the SNCS 

network and it is possible to mount them there. All rails 

compatible with the 36kg/ml can be assembled with the same 
equipment: ego the Canadian rail of BS75A type or the 36kg AFNOR 

French rail. 

N.B. The Union of African Railways (UAR) adopted a resolution 

recommending that the new tracks to be built in southern 

Sahara should have a 1067mm gauge, especially as 80% of the 

networks have this type of gauge. 
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82. In view of the fact that the adoption on our continent of a 

standard gauge is not realistic at this stage for obvious reasons 

of conversion cost, three different systems have been adopted: 

1435mm gauge in the North; 

1067mm gauge in the south; 

In the East, the interconnection is partly effective. 

83. UAR recommended one of the following solutions in regard to 

the interconnection points of these systems: 

i) Trans-shipment of goods separately or 

containers; 

in standard 

ii) Use of coaches and goods trains that keep their shape, with 

change of bogies at the junction; 

iii) Use of rolling stocks fitted with axles of varied gauge. 

2.3.1.8. Signaling - Telecommunications 

84. At present, the safety of trains running on one way track is 

assured by: 

automatic systems; 

manually operated systems; 

control systems. 

85. The automatic systems such as the Luminous Automatic Block 

(LAB) or axle counting block are of very high performance in terms 

of capacity or output of the railway track. The installation, 

operation and maintenance costs are high and can only be sustained 

by a very heavy traffic. 
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86. The manually operated systems are less used than the automatic 
systems but their installation is also cumbersome. To be able to 

operate the equipment, it is necessary to have an officer at each 

block post. 

87. The control systems are based on the observance by the 

officers in charge of the safety of a well defined regulation. 

various formulae are applied in the rail networks of the west 

African subregion (request for telephone junction boxes or pilot 
stick, for example) which are all characterized by installations at 

reduced cost. The installation, operation and maintenance costs are 

also reduced but the output is limited. 

88. These installations are compatible with high traffic. However, 

traffic safety depends exclusively on vigilance and devotion to 

duty by the officer. 

89. This type of signaling, controlled around the clock, is the 

most widespread system in the west African railway networks. The 

installations generally date back to the construction of the 
railway tracks. 

90. The spacing of trains is done by telephone through an aerial 

sheet of bare copper wires installed along the railway track. This 

equipment from an integral part of the track from the point of view 
of control and maintenance. 

91.. Railways generally have equipment according to their specific 
needs. communication requirements relate either to railway traffic 
or service links. 

92. There is need for a viable and large capacity 
telecommunications network in order to ensure the safety of train 

traffic, monitor the position and composition of trains, ascertain 

that the authorities are in permanent contact with the different 
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track, production and operation depots so as to better manage the 

rolling stock, and for intervention in emergency situations, if 

need be, etc. 

93. Railways now have a wide range of equipment due to the 

technical and technological revolution. Thus, significant 

improvements are noted in the equipment of west African rail 

networks. 

94. Details on the various signaling and telecommunications 

systems of the networks of the subregion are contained in an annex. 

2.4. Compatibility of the rolling stocks 

95. Compatibility of the rolling stocks was examined under the 

following main aspects: 

coupling system: 

braking system; 

wheel profile: 

bogies (axles). 

96. The table below gives a summary of the elements that are 

technically compatible between the equipment of the networks 

concerned. 
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COKPATIBILITY BETWEEN THE ROLLING STOCKS OF NETWORKS 

Table 8 

NETWORK SICF SCFB SNCS RCFM CFT OCBN ONCHG 
.~ ,... .. 

~III 
-

I II III I II III I I II III I II III I II II I II II 
I ~ 

1. COUPLING SYSTEM 
---- ---- -- -

1.1 TYPE A A A A A A A A A A A A A A A A A A A A A 
OF 
COUPLING 

1.2 755 765 780 755 76 780 755 755 755 750 750 750 75 750 750 75 750 75 
HEIGHT 5 0 0 0 
OF THE 
PLUGS 

1.3 SNC SNC CFT OCBN RCFM 
COMPATIB S S OCB ONCF CFT 
ILITY RCF N G ONCF 
BETWEEN M ONC RCFM G 
NETWORKS SCF FG J (GENERAL B 
CASE) 

TYPE E 
---. 

2. BRAKING SYSTEM 
- _. ---- - ~. 

2.1 TYPE 1 5 1 5 2 1 2 1 2 1 
OF 
BRAKING 

2.2 CNC SIC RCF RCF SNC SNC RCFM RCF RCFM 
COMPABIL S F M M S S SNCS M CFT 
ITY OF SCF RCF SIC SFT CFT OCBN SNC 
NETWORKS B M F OCB SIC S 
(GENERAL RCF SNC SCF N F 
CASE) M S B SCF 

r---- B 
-~ 

TRACTIVE SCF SCF SIC SIC RCF RCF SNC SNC SNC 
ENGINE B B F F M M S S S 
THAT CAN SNC RCF RCF RCF SIC SIC SCF SCF SCF 
PRODOCE S M M M F F B B B 

I COMPRESS RCF SNC SNC SNC SCF SCF SIC SIC SIC 
i ED AIR M S S S B B F F F ________ L~_. 

-
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I "" I I I -I II I I I I ~ I I I I I I I I I I I I 
KEY: 

TYPE OF COUPLING: 
A. 2 lateral plugs, 1 hook with central thghtener 
B. 1 central plug, 1 hook, 1 tightener 
C. 1 central plug, 1 hook on the left, 1 tightener on the right 
D. I central plug and 2 lateral tighteners 
E. Willison 

TYPE OF BRAKING: 
1. vaccum braking with one conduit 
2. vaccum braking with two conduits 
3. compressed air barking with one conduit 
4. compressed air braking with two conduits 
5. vaccum and compressed air braking with one conduit per system. 
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FIXED INSTALLATIONS AND EOUIPMENT 

Table 9 ------

NETWORK GAUGE TOTAL TOTAL WEIGHT SPEED OF TRAINS AXLE BRAKING COUPLING TYPES 
LENGTH LENGTH OF LOAD SYSTEM SYSTEM OF 
OF OF RAILS COACHES GOODS SLEEPER 
LINE TRACKS 

TRAI~ 
SPACING 

--

SICF 1000 640 760 25/36 50 30 15 V UNIFORM S ET C 

SCFB 1000 517 577 25/36 50 30 15 V UNIFORM S ET C 

ONCF G 1000 622 701 25/36 50 30 13 V WILLISON WET S 
-

CF CONAKRY-FRIA 1000 144 150 40 30 17 V S 
- --

CIE.MINIERE DE 1435 14 14 40 30 17 S 
CONAKRY ---- -

SNCS 1000 905 975 25/26/ 50 30 15 V UNIFORM S ET C 
30/36 

-

RCFM 1000 641 702 26/30 50 30 15 V UNIFORM S 

CFY 1000 492 547 20/33/ 70 55 12.5 V ABC S 
36 

- --

i NRC 1067 3523 4846 30/40 34 16 18 V AAR S ET W 

GRC 10678 950 1300 30/40 50 40 16 V WILLISON S ET W -- -_._-- ---

OCBN 1000 579 655 22/30 70 13.5 V WILLISON S 

SNIM 1435 690 738 54 50 25 AIR AAR S ET W 
~--

-

SIERRA LEONE 1067 80 93 40 AIR AAR 
-

~c::O-LIBERIA 1435 270 330 40 30 AIR W 

. BONG MINING CO. 1435 72 80 40 25 AIR AAR W --
NATIONAL IRON 1067 84 90 40 20 AIR AAR S 
ORE CO. 
------~-

LIBERIA MINING 1067 68 80 20 AIR AIR S 
CO. 
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97. In general, the rolling stocks of French speaking west African 
countries are compatible among themselves but are not with those of 
Ghana (American Alliance type of coupling) and Nigeria 
(strengthened ABC type). 

98. The railways of Mauritania, Liberia and Sierra Leone, as well 
as the companies in Guinea are networks for the transportation of 
ore and as such, their operation entails specific constraints. 

99. Only three trailers and two rail cars of the SNCS are still 
equipped with the Willison (E) type of coupling. Since this 
equipment is meant for specific services, this type of coupling is 

not taken into consideration in the projects. 

100. Furthermore, the transition between Willison coupling and hook 
coupling is po'ssible through a transition head. In addition, the 

Willison system allows for central plug coupling with the help of 
a mobile mask. 

101. The wheels and bogies of the public rail networks are 
practically the same. Their compatibility is thus assured without 
any difficulty. 

2.5. Compatibility of the operation systems 

102. The operation methods used in the rail networks visited are 
practically identical and do not therefore pose any difficulty as 
far as the proposed interconnection is concerned. 

103. The "Reglement General d'Exploitation" (RGE) of railways of 
former French West Africa (AOF) is the basic document used in 

regulating railway operations. Modifications have been made here 

and there so as to adapt it to present day reality but that does 

not affect the basic operational rules. 
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104. The signaling and telecommunications systems are also similar, 

except the recent modernization. 

105. The tariff systems are generally the same and derive from the 
general conditions governing railway operations. The common 

characteristic lies in the difficulty experienced by the customers 
in regard to their application. This is surely a legacy of the past 

which can be attributed to the state of monopoly that existed at 
the time. Today, however, the situation is being reviewed 

everywhere and, in some cases, new measures have already been 

introduced. 

106. New methods of freight control and calculation of transport 

charges will very quickly facilitate a radical reappraisal of the 
price fixing systems in the railways. (SIAM: "Systeme Informatique 

Anticipe Marchandises" (Goods Anticipated Computer System), SICOP 

and OSCAR: Computer system for Calculating Rail operation costs). 

107. Tariff freedom is increasingly granted to rail networks with 
the introduction of planning contracts and the review of the 
statutes of railway staff and enterprises. 

II. PLACE OF RAIL TRANSPORT IN THE TRANSPORT SYSTEM OF THE 

SUBREGION 

108. In analyzing the transport plan of the West African Economic 
Community (CEAO), surveys were conducted on the three modes Of 

transport in addition to the available statistical sources (ASECNA 
for air transport, former RAN, RCFs and RCFM networks for rail 
transport, Road Transport Authorities). 

109. The aim of the traffic surveys which were conducted at lorry 
stations, railway stations and airports was to: 
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obtain basic data on the volume of traffic in respect of 

people travelling in private cars and passengers vehicles, 
given the total and complete lack of data in this field; 

determine the origins and final destinations of railway and 

air passengers, in respect of which the available statistics 

only provide information on the remote railway stations or 
airports; 

know the characteristics of the travellers of the various 
modes of transport which are involved in the modal selection 

process, such as income, possession of a private vehicle, 

purpose of travel, number of people travelling together; 

know the characteristics of the supply of transport vehicles, 
Le. prices paid, duration of journeys, division of loads 

between the various modes. 

110. On the whole 3338 surveys were conducted, broken down as 

follows: 

Airports: 9.1% 
Railway stations: 30.5% 

Lorry stations: 60.4%. 

111. This breakdown is set approximately to the modal distribution 
of all travels recorded in the zone studied as follows: 

Aircraft: 6.8% 

Railway: 25.0% 

Road: 68.2%. 

3.1. Results of the surveys 
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112. Apart from the volumes of traffic, the surveys also provided 

various qualitative data on travellers. 

a) Purpose of travel 

113. Below is the distribution of travels according to motive for 

each mode of transport surveyed. 

DISTRIBUTION OF TRAVELS ACCORDING TO MOTIVE PER MODE OF TRANSPORT 

Table 10 

PURPOSE MODE OF TRANSPORT Ii , 
AIR RAIL PRIVATE ! ROAD PUBLIC 

VEHICLE TRANSPORT 

1. , PERSONAL 58% 22% 74% 48% 
i 

2. OTHERS 42% 78% 66% 52% I 
114. It is interesting to note that air transport is mainly used 

for professional trips (58%) and that rail transport is massively 

used for trips other than professional. 

b) Income of travellers 

115. The table below shows the percentage distribution of 

travellers of each mode of transport according to household monthly 

income group. 
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PERCENTAGE DISTRIBUTION OF TRAVELLERS PER MODE OF TRANSPORT AND 

ACCORDING TO INCOME 

Table 11 

PURPOSE MODE OF TRANSPORT 

AIR RAIL PRIVATE ROAD PUBLIC 

VEHICLE TRANSPORT 

i LESS THAN CFA 15000 1.3 9.5 9.2 26.1 

, CFA FRS 15000 TO 50 000 5.4 43.5 32 .1 51.9 

CFA FRS 50000 TO 100000 34.9 29.1 15.6 15.9 I 

CFA FRS 100000 TO 300000 16.9 51.6 19.3 5.1 

CFA FRS 300000 TO 750000 19.9 loB 15.2 1.0 

OVER CFA FRS 750000 21.9 0.5 8.6 -
TOTAL 100% 100% 100% 100% 

116. It is observed that travellers with a low income (less than 

CFA frs 50,000 per month) hardly use air transport (less than 7% of 

the total travels by air), averagely use private cars (less than 

42% of the total travels in private vehicles) and 

road and rail public transport (representing 

respectively of the total travels by these modes). 

massively use 

7B% and 53% 

117. High income travellers (over CFA frs 200 000 per month) mostly 

use air transport (almost 42% of the total air travels) and private 

vehicles (almost 24% of the total travels by private vehicles) as 

against less than 3% of the total travels by rail and 1% by road 

public transport. 
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3.2. Estimation of .volumes of passenger traffiq 

118. Passenger traffic for 1981 according to origin, destination 

and mode of transport was estimated on the basis of travel 

origin/destination surveys after adjusting the latter in the light 

of the available statistical data or other surveys already 

conducted, especially along the coastal Abidjan/Lagos axis. 

119. The table below summarizes the most significant traffic flows 

per origin/destination zone and according to the survey area 

indicated on the map attached herewith (i. e. 90% of the total 

transport demand recorded). 

120. The overall international passenger traffic in the survey area 

was estimated at 5.2 million travellers per annum in 1981. The 

breakdown per mode of transport is as follows: 

Aircraft: 6.8% 

Private vehicles: 34.2% 

Public transport: 34.2% 

Railway: 25.0%. 

3.3. Estimation of goods traffic 

121. The statistical basis of goods traffic flow was prepared by 

CEAO transport community plan in several successive stages and 

available sources were used, relating among other things to the 

ports in the subregion from Nouadhibou to cotonou, railway 

statistics and freight offices of landlocked countries. 

122. The (OGD) table shows the zone to zone matrix of total traffic 

flows, all goods covered by the study put together. 

a) In 1980, the overall trade among African countries of the 

zone represented 2,038 million tons, (crude oil excluded) 
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including 1,033 million tons for trade among CEAO countries 

alone. 

b) International traffic for the entire survey area also 

included transit traffic connected with trading by 

landlocked countries with the outside world, representing 

1,133 million tons. 

123. The total traffic concerned by the interconnection and 

extension of rail networks of the survey area represent 3,171 

million tons. 

a) The distribution of this traffic according to group of goods 

in shown in the table below. 

b) with the exception of crude oil and natural phosphate, the 

overall trade of African countries represents 5.9% of the 

total foreign trade of countries of the zone with the rest 

of the world, i.e. 34,283 million tons. 
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MAJOR INTERNATlONAL PASSENGERS ORIGIN/DESTINATION TRAFFIC PER MODE 
OF TRANSPORT 

Table 12 

UNIT' TRAVELLERS/DAY/BOTH DIRECTIONS . 
ORIGIN DESTIN AIR ! RAIL ROAD TOTAL 

ATION 
! P.V P.T TOTAL 

1 2 16 96 333 429 445 

1 4 43 324 367 367 
, 

2 5 42 64 106 

5 21 59 32 102 102 193 

5 22 45 9 16 56 72 126 

6 10 24 170 194 194 , 

, i 

9 15 13 103 116 116 I 
9 16 6 31 57 88 94 

! 

9 20 435 9 1 10 445 
, 

9 21 34 687 4 6 10 731 

10 20 1064 9 30 39 1103 

I 10 21 2 603 10 5 15 620 

12 13 20 201 221 221 

12 21 20 108 2 35 37 165 

14 16 2 928 455 1383 1385 , 

i 14 18 730 359 1089 1089 i 

14 21 50 18 34 52 102 

14 24 1 1112 841 1953 1954 

16 21 92 i 52 96 148 240 

16 24 50 422 269 691 741 

16 18 2 652 416 1068 1070 i 

18 21 82 10 47 57 139 
I 

18 24 110 542 347 889 999 

21 22 30 30 

21 24 130 40 76 116 246 . SOURCE. CEAO Transport Plan 
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TRAFFIC DISTRIBUTION PER CATEGORY OF GOODS 

Table 13 

CATEGORY OF GOODS TRADE BETWEEN TRANSIT TRAFFIC TOTAL 
AFRICAN OF LANDLOCKED 
COUNTRIES COUNTRIES (1000t) IN IN (1000t) THOUSANDS PERCENTAGE 

OF TONS 
, 
i BASIC COMMODITIES 347 365 712 22.4 

BUILDING MATERIALS 552 99 621 19.6 

AGRICULTURAL EXPORT 199 214 413 13.0 
COMMODITIES 

RAW MATERIALS 164 7 171 5.4 

HYDROCARBONS 537 122 659 20.8 
(EXCLUDING CRUDE 

I OIL) 

SEMI-PRODUCTS 199 165 284 9.0 

CAPITAL GOODS 16 46 62 2.0 

MANUFACTURED GOODS 134 115 249 7.8 

TOTAL 2938 1133 3171 100.9 

3.4. ?erformance of goods transport of Overseas countries 

124. Despite the difficulties arising from the prevailing economic 

situation, imports and exports were made by the three landlocked 

countries, viz Brukina Faso, Mali and Niger. The corresponding data 

are contained in the figures below. Overall trade recorded by Niger 

and Burkina Faso in 1990 and by Mali in 1991 represented a total of 

1762730 tons. Generally speaking, the performances of these three 

countries are increasingly improved by the freight control 

mechanisms, with sufficiently reliable statistics. Niger whose 

volume of traffic with Nigeria is low has put in place a mechanism 

that will allow for greater freight control. 

, 
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125. Given the present inter-state trade, 

freight can be traded through the wide range 

large quantities of 

of traffic offered by 

the various modes of land transport (road, path, carts, etc .. ). 

126. Transport controlled by freight offices or well structured 

systems such as railways in transparent and the keeping of reliable 
statistics becomes an easy task. 

127. The consultant is of the view that judging by the results 

achieved, the projections of CEAO community transport plan are 
satisfactory, especially as they were made in a period and in an 

economic environment different from present day reality. 
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MALI's GOODS TRAFFIC PER AXIS (1994) 

Table 14 

! 
--_. ---........ -.-............. ~-.- - - -_._ ........ _. 

AXIS IMPORTS TOTAL PER AXIS EXPORTS TOTAL I 
GOODS GOOD GOODS PER GOOD 

VIA COTE VIA VIA LOME OTHER VIA C6TE VIA OTHER 
D'IVOlRE SENEGAL AXES D' IVOlRE SENEGAL AXES 

CEREALS 58065 61804 1608 1036 122513 CEREALS 18 18 

FOOD 32335 66650 264 173 119422 FOOD 180 180 
,STUFFS STUFFS 

TABBACO 1079 1079 COTTON 81187 36970 120 116277 
AND AND 
CIGARATE COTTON 

~. FABRICS 

TEXTILES 1604 1804 ALMOND, 375 375 
AND SHEER 
KNITWEAR BUTTER 

VEHICLES 1956 1915 103 3976 OIL CAKE 380 380 
AND 
SPARE 
PARTS 

MATERIAL 796 796 KOLA 7701 7701 
AND 
EQUIPMEN 
T 

BUILDING 148015 214177 62 169509 GUM 17 463 480 
MATERIAL ARABIC 
S 

BOOK 2 1610 1612 HIDES AND 178 443 265 860 
TIlAIJE LEATHER 
PAPER 
TRADE 

CHEMICAL 47096 37429 850 85375 DAM 777 777 
PRODUCTS FIBRES 
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---- -----

I 
MISCELLA 16844 71554 3000 3090 94488 CASHEW 78 78 
~OUS NUT 

~~~- -----~ .. ~~ 

i SUBTOTAL 304315 286053 5057 5149 600574 MISCELLAN 375 22729 1817 24863 , 

EOUS J ----- .. 

HYDROCAR 121805 50303 13015 9103 194226 VEHICLES 4 4 
SONS 

---- .--
GRAND 426120 336356 18072 14252 794800 83487 68324 2202 154013 
TOTAL 

TOTAL 948813 
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NIGER GOODS TRAFFIC PER AXIS (1990) IN TONS 

Table 15 

~ 

AXIS BENIN BURKINA CoTE GHANA NIGERIA TOGO TOTAL PERCENTAGE 
GOODS FASO D'IVOIRE , 

CEREALS 41134 385 49971 86490 21.3 , 

WHEAT FLOUR 11241 6160 4925 22326 5.5 i 

FOOD STUFFS 18610 572 26697 26117 1551 13375 86922 21. 4 

TEXTILES 292 62 6858 7212 1.8 

BUILDING 206 542 3480 2927 15589 3374 26118 6.4 i 

MATERIALS 

HYDROCARBONS 34437 1822 24119 2213 62591 15.4 

CHEMICAL 40421 308 1784 42513 10.5 
PRODUCTS 

VEHICLES AND 559 365 924 0.2 
I MACHINES 

CONTAINERS 41413 41413 10.2 

MISELLANEOUS 2874 341 2763 9870 12971 28819 7.1 , 

TOTAL 191187 1763 36973 29429 57289 88687 405328 100 

PERCENTAGE 47.2 0.4 9.1 7.3 14.1 21. 9 100 
- -- .... __ .... - _ .... _ .... _ .... _- - .... - .... _-
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128. This is an exclusively road traffic, as Niger has no railway 

on its territory. 

129. Niger has concluded a number of agreements regarding the 

distribution of traffic quotas on its supply routes. 

130. with Benin, the railways (OCBN) provides transport up to 

Parakov from where the goods are carted by road. Two thirds of the 

vehicles required for the purpose must bear Niger number plates and 

one third Benin number plates. 

131. This distribution of vehicles applies in principle to all the 

neighbouring countries from or through which Niger supply comes or 

transit. In practice, however, there are distortions which are 

understandable, given the imbalance in the flow of goods going to 

and coming from Niger. 

132. with regard to Nigeria, the traffic trend and distribution of 

vehicles has no significant importance. Indeed, it was only in 

April 1990 that the "Conseil Nigerien des utilisateurs des 

transport publics") (Niger Public Transport Users council) (CNUT) 

started monitoring the transportation of goods throughout the 

national territory thanks to a representation contract signed with 

a forwarding agent working along the border with Nigeria. 

133. It is also observed that Niger's imports through Nigeria are 

dominated by hydrocarbons and building materials, especially 

cement. The other imports concern food stuffs including wheat 

flour. 

134. The tonnage of goods from the local markets of Lome and COte 

d'Ivoire, as well as goods from other sources such as Ghana, Benin 

and Mali are not included in table 15 above. The same goes for 

hydrocarbons estimated at 95851m3 in 1990. 
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RAILWAY PASSENGERS IN ECOWAS COUNTRIES (in thousands> 

Table 17 

.---

YEAR 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 199 199 I 
NETWORK 0 1 

----

RAN:SICF,SC 3356 3939 3863 3510 3417 3057 3091 2527 2440 1957 1582 1563 1497 130 116 
FB 0 9 

SNCS (RCFS) 1738 1449 1054 731 821 848 510 343 279 328 457 1879 2783 499 505 ! 

8 6 I 

RCFM 612 590 655 636 655 582 592 595 695 756 828 800 874 930 NC I 
I 

OCBN 1594 1652 1666 1783 1934 1958 1663 1453 1416 1502 1498 1324 1137 944 348 

CFT 2211 2261 1823 
----

1874._ ".2346 2395 2314 1737 1489 1153 606 896 938 618 398 

ONCFG NC NC 212. 223.7 337.7 345.2 286.9 120.9 40.6 NC NC NC NC NC NC 
8 

GRC 6100 5800 5300 6000 NC NC 3400 2200 2100 2200 3300 3600 3300 220 130 
0 0 

NRC 

LIBERIA NC NC 38.3 40.79 50.39 40.97 25.14 NC NC NC NC NC NC NC NC 
66 4 3 7 3 

~.---

SNI!! NC 
---

SIERRA NC 
LEONE 
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PASSENGER-KM PERFORMED BY ECOWAS RAIL NETWORK (in million) 

Table 18 

YEAR 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 199 199 
NETWORK 0 1 i 

RAN:SICF,SC 1173 1252 1277 1252 1074 910 998 836 819 681 493 450 448 205 241 J 
FB 

- i-----
SNCS (RCFS) 182 153 138 100 105 108 74 69 55 64 84 140 143 183 173 

RCFM 129 133 152 157 130 147 157 149 173 183 196 177 187 197 NC 

OCBN 121 133 143 163 188 188 157 138 137 140 141 124 108 97 66 

CFT 92 94 75 75 96 99 103 ____ 77 1-- ----- 66 60 49 57_ 60 41 25 

.ONCFG NC NC 18.4 26.28 18.75 16.84 44.59 55.33 10.68 NC NC NC NC NC NC 
12 1 1 8 5 8 

--- I--'-- ---- r------ -----

GRC 527 502 460 520 Ne NC NC NC NC 219 303 351 330 240 157 

NltC 

LIBERIA Ne NC 0.04 0.04 0.05 0.04 0.02 0.005 NC NC NC NC NC NC NC 
------

SNIM 

SIERRA 
LEONE 

.-
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TONNAGES TRANSPORTED BY ECOWAS RAIL NETWORKS (in thousands) 

Table 19 

II NI~i~~ 1 1977 1 1976 
1 1979 11960 1

1961 
1

1963 

~"---

1 1962 1984 1985 1986 1987 1988 1989 199 199 
0 1 

RAN:SICF,SC 770 762 613 771 755 725 641 644 647 701 723 681 654 551 485 
F8 

SIiCS (RCFS) 1564 1754 1650 1681 1549 1500 1936 2072 2365 2592 2611 2734 2808 326 289 
4 0 

RCF!! 332 341 312 306 308 281 333 549 574 503 431 450 532 435 IIC 

OCBII 3224 388 352 346 419 375 355 381 432 456 441 435 382 345 381 

CFT 25 93 121 164 188 189 172 150 151 144 125 155 181 155 98 i 

OIlCFG NC NC 10.3 17.40 12.01 40.01 97.42 39.37 11.58 NC IIC NC IIC NC NC 
B i 

GRC IIC 887 785 690 501 474 357 374 510 609 639 743 761 727 743 
. 

NRC 

LIBERIA 5981 7387 7248 6536 7604 7418 7093 6849 7163 6929 IIC NC NC NC , 

Sill!! 7467 7434 8954 8938 8578 8338 6659 9000 9200 NC IIC NC NC NC NC 
.----

, 

SIERRA 
LEONE 

-~- .... - -- --
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TON-KM PERFORMED BY ECOWAS RAIL NETWORKS(in million) 

Table 20 

-- --_ .... -

YEAR 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 199 1991 
NETWORK 0 

---- +---
RAN,SICF,SC 544 560 465 605 619 6ll 508 509 500 491 504 480 454 295 270 
FB 

---- -----

SNCS (RCFS) 308 353 308 308 292 296 344 393 492 489 490 478 535 612 485 

RCFM 151 151 144 132 138 133 145 238 241 230 199 217 264 241 NC 

OCBN 138 152 140 143 176 157 145 164 184 194 184 183 249 245 162 

CFT 3 3 10 16 14 16 13 10 10 6 5 6 8 7 6 ___ 

ONCFG NC NC 6.45 11.04 7.13 5.72 8.12 ------ 5.04 3.79 NC NC NC NC NC NC J 
GRC NC 100.4 108.7 125.7 132. 129 123. I 

6 .4 4 
----

NRC 

LIBERIA 8 12 11 14 9 6 8 10 14 16 NC NC NC NC NC 

SHIM NC 
---- ---- -----

SIERRA HC 
LEONE r-- --- --- --

-
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IV. MINERAL RESOURCES IN WEST AFRICA 

135. Africa has a very large quantity of mineral resources, only a 
portion of which is currently exploited. Since African countries 

are endowed differently in natural resources, trade in unrefined 

mineral resources, especially those meant for basic industries, is 
one of the keys to the self-reliant and rational development of the 
continent. 

136. Increase in intra-African unrefined mineral resources trade 
geared towards supplying African industrial units, be they national 

or multinational, existing or in the process of being established, 
would no doubt partially reduce the difficulties facing African raw 

materials producing and exporting countries at international level. 

137. The upward trend of intra-African trade is coming up against 

a series of physical, economic and legislative barriers, despite 

all the declarations and resolutions formulated at various 
occasions. 

138. It is observed that Africa exports a very high percentage of 

its production, the percentage reaching 99% in respect of certain 
products. 

140. The unrefined mineral resource processing sector is often in 
the hands of a small number of big commercial enterprises whose 
vertical integration is generally very advanced. The major 
enterprises are transitional in nature and foreign interests have 
a significant share in the ownership and control of productive 
activities in some raw materials producing countries. 

141. As a result, African imports as far as these raw materials are 

concerned are still limited. African countries continue to import 

unrefined mineral resource base semi-finished products. 
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142. Intra-African co-operation in the area of mineral resource 
development would no doubt help to stimulate trade between African 

producers, exporters and importers. 

143. Obviously, this co-operation will not last unless it is based 
on a permanent and viable transport and communication network. 

144. It is imperative that the West African subregion catch up on 

its late integration of lines of communication, especially the 

railways which constitute the mode of surface transport best suited 
for long distance travel and for the majority of the population. 

145. This will enable it to be in harmony with the rest of the 
continent and to have plausible arguments for the competitiveness 
of its various resources in the interest of the populations and on 

the international market. 

146. The countries of the subregion have, among others, the 
following mineral resources. 

147. Iron ore is the most important non-combustible mineral 
substance as far as the volume of mineral production, global value 

and consumption are concerned. It constitutes the unique source for 
the production of 99% of crude iron by the steel and iron industry 
and 1% by other industries. 

148. Africa I s known ore resources are estimated at about 68000 
million tons of ore "in situ" or 31000 million tons of metal-Thus, 
Africa has 22.7% and 30.7% of the world iron ore "in situ" and 
metal resources respectively. 

149. All the major iron ore deposits in West Africa are sedimentary 

except those of the lateritic deposit of Koloum in Guinea and the 
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magnetic ore of Agracha in western Sahara. Most of the iron 

deposits in the subregion are either minettes or of "lac superieur" 

types. 

i) Benin 

150. Benin ore are minettes associated with sedimentary rocks and 

the major heaps are found in Loumbou-Loumbou and Madekali in the 

Randi region in the North of the country. The deposit is situated 

550km North of Porto-Novo. The potential resources of Loumbou

Loumbou are estimated at 250 000 000 tons with 50% Fe, 16% si0 2 • 

The potential resources of Madekali are estimated at 40 000 000 

tons (58% Fe, 3% Sio., etc.). 

151. Ghana I s major iron resources are composed of the Shieni 

sedimentary deposits, the opon-Mansi lateritic deposit and the Pudo 

titaniferous magnetite deposit. 

152. The Shieni sedimentary deposit is situated in the North near 

the Togolese border. It is associated with the voltaic type of 

deposit. The reserves are estimated at 1270 million tons containing 

on the average 35-50% Fe, 18-37% Sio., 0.33% P. 

153. The Opon-Mansi lateritic ore reserves are estimated at 150 

million tons containing 52.5% Fe, 3.6% Si0 2 , 0.9% P, etc .. 

154. The Pudo deposit in the upper central region is composed of 

thin and regular horizons of magnetite separated by norite. The 

potential reserves are estimated at 4.5 million tons containing 

33.5% Fe.03 and 3.9% Tio'. signs of possible deposits are found at 

Akapufu in the Volta Region as well as in the Eastern and western 

regions. 
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155. Ghana's total reserves are estimated at 618 million tons of 

iron. 

iii) Guinea 

156. In Guinea, iron ore is found at Kaloum, Focecariah and 

Youmboeli near Conakry, at Tomine near Gaonal in the North-Western 
part of the country, and at Simandou and Nimba in the south-East. 

157. The Kaloum reserves are estimated at 9 million tons (5Q2% Fe, 

1.5% Cr, .. ), those of yomboeli at 2 million tons (40M Fe) and those 
of Tomine at 200 million tons (55% Fe, 1% Cr and 0.45% Pl. 

158. The simandou and Nimba deposits constitute the north-eastern 

extension of the Liberian deposit of Nimba. simandou is situated at 
15km north-East of the Liberian deposit of Nimba while the Guinean 
deposit of Nimba is at 12km north-east. The Simandou reserves are 

estimated at 1000 million tons of ore with 65% Fe. Those of Nimba 
are estimated at 700 million tons with 67% Fe. 

159. Guinea's total reserves are estimated at 1394 million tons of 
iron. The kaloum deposits were exploited between 1953 and 1966 by 

the Conakry Mining Company. The company has not been consistent in 

the exploitation of the mineral and all operations ceased in 1966. 

160. The simandou and Nimba deposits are situated at 20 and 120km 
respectively North-East of the Lamco mine in Liberia. However, the 
Guinean state had caused the feasibility study of construction of 
the railway link between Kankan and Simandou-Nimba. 

iv) COte d'Ivoire 

161. Cote d'Ivoire has many iron ore reserves but none is so far 

exploited. They are: 
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Monogaga: the potential reserves are estimated at 150 million 

tons with (40% Fe, 13% Sio', etC.)i 

Sassadra: the reserves are estimated at 46 million tons with 

42% Fe, 14% Si0 2 ; 

Mount Gao: the reserves are estimated at 150 million tons with 

40% Fe and 34% si0 2 

Mount segaye: the reserves are estimated at 43 million tons 

with 25-48% Fe; 

Mount Totra: the reserves are estimated at 165 million tons 

with 25-48% Fei 

Mount Tia: the reserves are estimated at 232 million tons with 

25-48% Fei 

Mount Klahoyo: the reserves are estimated at 1000 million tons 

with 36.3% Fe. 

162. There are potential resources in the extension of Mount Nimba 

in Cote d'Ivoire in the Dans mountains, at Sipilon in Mounts Beti 

and Tienki in the Touba region and at Kaniasso. 

163. Other resources are identified but not studied in detail. 

164. COte d'Ivoire known iron ore reserves are estimated at 448 

million tons (with metal). 

165. Cote d'Ivoire Mining Company (COMIFERCI) has planned to 

exploit the Mount Klahoyo reserves at the rate of 12 million tons 

per annum. The transportation would be by rail up to San Pedro Port 

376km away. 



59 

v) Liberia 

166. The Bomi deposits have reserves which are not yet exploited, 

estimated at 65 million tons with an average content of 45.3% Fe. 

167. The Liberia Mining company (LMC) exploited the Boni mines from 

1951 to March 1977 at the rate of 3 million tons per annum. At the 

time of its closure, the Company was producing on the average about 

6 million tons per annum and employed 2585 people including 133 

expatriates. 

168. The Mano River deposits contain iron ore reserves estimated at 

15 million tons with on the average of 47% of iron. 

169. The National Iron Ore Company (NICO) established in 1958 to 

exploit this deposit began actual exploitation in 1962. In 1970, 

the production reached 4 million tons per annum. 

170 .. The Nimba and Tokadeh iron deposits situated in the north

eastern part of the country near the Guinean border have reserves 

estimated at 1636 million tons with 63% Fe and 4% si02 • 

171. These deposits are exploited by the Liberian-American-Swedish 

Minerals Company Ltd (LAMCO). 

172. A 260km rail track from Nimba to Bushanan on the Atlantic 
makes it possible to convey the ore extracted from the mine to the 
harbour. 

173. Production (10 million tons per annum on the average) began in 
1963. The Company employs 4000 people including 750 expatriates. 

174. The Bong deposits are similar to those of Bomi and Mano River. 

Their reserves are estimated at 371 million tons with 38% Fe and 7-

8% si02 • 
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175. These deposits are exploited by the Bong Mining Company (BMC). 

176. The Wolugisi iron deposits situated in the North of the 

country close to the Guinean border have reserves estimated at 1285 

million tons with 45% Fe. The Liberian Iron and Steel corporation 

(LISCO) planned to construct a rail track linking the mine to the 
Bomi-Monrovia railway track. 

177. Liberia's other iron reserves include the Putu, Firestone, 
Harbel de Bassa Hills, Kpo, Mount Kitoma and Mount santike 

deposits. 

178. Liberia with 2055 million tons of iron reserves is second in 

Africa after South Africa. 

179. Since the deposits are near the coast, Liberia's ore features 

prominently in the international trade. 

vi) Mali 

180. The known iron reserves of Mali are situated in the South-West 

of the country. The potential reserves of Nioro, Djidian-Kenieba 

and Gale are 10 million tons (63% Fe), 2 million tons (65% Fe) and 
58 million tons (52% Fe and 12% Si02) respectively. 

vii) Mauritania 

181. Mauritania's iron reserves are situated in the Centre-North of 
the country in the Kedia chain. The main deposit is at zouerate 
(ex. Fort-Gourand). The ore contains on the average 62% Fe. 

182. In 1972, the Mauritania Mining Company (MIFERMA) was 

established to exploit the deposits of the Kedia-Didjil chain. A 

rail track was built from Zouerate to Nouadhibou (ex. Port Etienne) 

on the Atlantic to facilitate the exploitation of the resources. In 
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1974 MIFERMA became the National Industrial and Mining company 

(SNIM). 

183. The mining is running dry and the exploitation is geared 

towards the 19 "Guelbs" of the region. These are different 

deposits, poor in iron (34% Fe) which is enriched through a dry 

magnetic separation process. 

184. All the Guelbs have a total reserve exceeding one billion 

tons. 

viii) Niger 

185. Niger main iron resources are situated at say-Diabon and Kalo

say-Tamou, about 30km south of Niamey on the right bank of the 

Niger river. The potential reserves at say-Diabou are estimated at 

600 million tons (49% Fe, 19% sio' and 1.9% PJ. Those at Kalo-say

Tamou are estimated at 80 million tons (42% Fe, 19% siO' and 1.8% 

P) • 

ixJ Nigeria 

186. studies have been conducted on Nigeria's main iron reserves. 

One of the deposits is situated at Itakpe at about 60km South of 

the Niger and Benne confluent. The second is at Enugu itself and 

West of Enugu in the Anambra state. The Itakpe reserves are 

estimated at 600 million tons of ore (39% Fe). The deposits in the 

Enugu region contain potential resources estimated at more that 200 

million tons (32% Fe). 

x) Senegal 

187. Large iron resources were identified in senegal near the 

Faleme river source close to Saraya about 700km from the Atlantic 

coast. The reserves are estimated at 700 million tons and the 

potential resources at 600 million tons of ore with about 60% Fe. 
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188. The "SocHite des Mines de Fer du Senegal Oriental" (MIFERSO) 

is expected to exploit these resources. A study has already been 

conducted on the construction of a rail track linking Saraya and 

tambacouda on the Dakar-Bamako railway line. 

xi) Sierra Leone 

189. Sierra Leone main iron resources are situated at marampa, 

Tonkolili (80km East of Maape), Great Scarcies Rivers (80km North 

of Marampa) and Bagla Hill in the South of the country. Iron 

resources are also found in the form of sea pebbles at Gbangbama 

(Magbmemo) in the Southern province. 

190. The remalnlng reserves situated at Marampa are estimated at 

100 million tons (38% Fe). This deposit is being exploited by the 

Sierra Leone Development Company established in 1930. A rail track 

linking Marampa and the port (Freetown) has been built. 

191. The exploitation has ceased since November 1975. 

192. A study was conducted in 1973-75 on the Tonkolili iron 

deposit. The reserves are estimated at 608 million tons (54% Fe and 

8-9% AL 2 0 3 ). 

193. Iron resources estimated at 15 million tons (30% Fe) are found 

near the great scarcies river about 80km North of Marampa, close to 

the Guinea border. 

194. At Bagla Hill in the South of the country, there are iron 

resources, the reserves of which are estimated at 400 million tons 

(41.6% Fe). Reserves estimated at 172 million tons were identified 

at Gbangbama in the Moyamba district. 
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xii) Togo 

195. Two main iron deposits were identified at Benjeli and Bidjabe. 

They are situated at about 460km North of the Lome harbour on the 

Atlantic. The Benjeli reserves are estimated at 42 million tons 

(45% - 54% Fe) while that of Bidjabe is estimated at 600 million 

tons (32 - 35M Fe). 

xiii) Burkina Faso 

196. In Burkina Faso iron ores are found at Tin Edia, Gountouala, 
Pgiwa and Kolel (Oursi region) at 250km North-East of Ouagadougou. 

The potential resources are estimated at about 50 million tons (40-

55% Fe). 

4.2. Chromium 

197. In west Africa, there are chromite resources or possible signs 
of their existence in Benin, Guinea, COte d'Ivoire, Mauritania, 
Togo, Sierra Leone and Burkina Faso. As at now, however, only the 

Sierra Leone resources have been exploited. 

i) Benin 

198. In Benin chrome resources are found in Buem in the Bantomo 
region, 20km North-North west of Tanguieta in the upper North-West 
of the country. 

199. One of the main lenticular substances of chromite is estimated 
at 6000 tons. 

200. The reserves are estimated at 6000 tons. 
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201. A second lenticular chromite substance, the reserves of which 

are estimated at 9500 tons, is found further South, also in the 

Bantomo region. 

202. Other chrome resources are identified at Mothi, 25km West of 

bantoma and at Materi. 

ii) Guinea 

203. There are indications of the existence of chromite at 

N'Zerekore at either side of Guinea-Liberia border. There are also 

traces of chromium in the lateritic iron ores in the Koloum 

peninsular. The Louloum deposit has a percentage of 1.5% Cr, 52% 

Fe, O. 05%P. In Tomine there is another lateritic iron deposit 

which, according to estimations, contains 2000 000 tons of 

chromium. Other indications are found at Bayla, Forecariahe, Coyah 

and Foulamory, associated with lateritic iron ores. 

iii) Cote d'Ivoire 

204. There are indications of the existence of chromite in several 

localities: Dolieme, Wemelhoro, Boundiali, Katiola, Man and in the 

Marabadiassa hills as well as in the North-West of Abidjan. 

iv) Mauritania 

205. Mauritania chromite resources are situated near Guelb and 

Foulet and between Guelb el Azid and Guelb el Heirich. 

v) Sierra Leone 

206. Considerable chromite resources are found in the Kambui 

mountain as well as at Hangha in the Kanema district. There are 

also indications of the existence of chromite at Bender-Yawie in 
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the Gori hills and at Jaluahun. The Kambui deposits are exploited 
by Sierra Leone Chrome Mines company between 1937 and 1963. 

vi) Togo 

207. There are indications of the existence of chromite at Ayagbe 

and Atakpame. Other traces are found at Mound Djeti and Ahito near 

Ayoumassato streams. 

vii) Brukina Faso 

208. Traces of chromium are found at Koume, a few kilometres North 

of Gorom-Gorom. 

4.3. Lead and zincs 

209. Most of the lead and zinc deposits are in the form of sulphide 

deposits. 

210. All the lead and zinc ores are capable of being enriched. 

i) Ghana 

211. There are indications of the existence of plumbiferous 

mineralization in the south-West of Ghana and there are traces of 

sphalerite at chichiwere, Bombiri and Mambali. 

ii) Cote d'Iyoire 

212. Cobaltiferous and plumbiferous anomalies were prospected in 
the North of Sassandra within the framework of a UNDP project. 
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iii) Mali 

213. There is a zinc ore deposit at Tassale in the north of the 

country. Traces of small zinc mineralization Oxydized veins are 

found in the Malian extension of Hoggar. The reserves are estimated 

at 150 000 to 200 000 tons of ore with 7 to 10% zinc. In view of 

the geographical isolation of this deposit and the lack of 

appropriate infrastructure, its immediate exploitation is not 

justified. Traces of zinc ore are found in Kaye in the Faleme 

region and in AIR. 

iv) Niger 

214. Encouraging traces of zinc are found in the Tirgoun region. 

v) Nigeria 

215. The lead/zinc mineralization zone extends over about 550km, 

from Ishiagu to Gwonda. The largest sectors are situated in the 

outskirts of Abakalili (near Enugu). 

216. The total reserves of the deposit are estimated at between 

950,000 and 1 000 000 tons of ore with 10% of lead and 7.9% of 

zinc. Out of this total, the tested and probable reserves are 

estimated at between 700 000 tons and 7 500 000 tons, the balance 

of 250 000 tons to 300 000 tons being possible reserves. 

vi) Burkina Faso 

217. Interesting zinc anomalies were discovered at Tiebele in the 

PO region and traces of lead were identified at Tougan. 

218. At PERKOA the deposit is being exploited. On-going discussions 

focus on the mode of transport between the development company, the 



I 

67 

state and the transporters (railway, road and the Abidjan or Lome 
port). 

4.4. Copper 

219. Even though several and often large deposits, as well as 
indications of mineralization were reported in Benin, COte 
d'Ivoire, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo, 

copper in West Africa is only exploited in Mauritania. 

i) Benin 

220. There are indications of the existence of copper in the Lanta 

region (south-west of the country). 

ii) Cote d'Ivoire 

221. Traces and anomalies of copper are reported in the North of 
Toulepleu in the Monogaga region, at Dabakala, Kong, Tibeita and 
near Mount Trou. 

iii) Mali 

222. traces of copper are discovered at Nioro (near sirakoro and 
Lambarata), in Darset and in the south of Ansongo. 

iv) Mauritania 

223. The Guelb Moghrein copper deposits are situated near Akjoujt 
(250km from Nouakchott). The proven reserves of Guelb Moghrein 
deposits were estimated in 1977 at 714 000 tons with 2.47% copper 

for sulphurized ores. Several traces of copper are reported in the 

reguibat zone (Tasiast in Amsaga) in the Taoudeni Basin and in the 

Mauris (Inchiri, Idjibiten, Tamkarkart, Brakna and Guidimaha). 
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224. The exploitation of the Akjoujt mines began in 1971. It was 

however suspended on account of the high deficit accumulated in 

1977 by the National Industrial and Mining company. Between 1971 

and April 1975 the exploitation was carried out by SOMINA 

(Mauritania Mining company). 

v) Niger 

225. Traces of copper are reported near Agades and in the Firgoum 

and Kourki regions. 

vi) Nigeria 

226. There are indications of the existence of copper in the 

region. 

vii} Senegal 

227. A large copper deposit for the subregion is discovered at 

Gabou near Bakel. The reserves of GABOU deposit are estimated at 

about 334 000 tons of metal copper including 34 000 tons of 

reserve. 

228. Traces of copper are also reported in Eastern Senegal near 

Kenieba. 

viii) Sierra Leone 

229. Traces of copper are reported at kalakuru in the Koinadugu 

district. 

ix) Togo 

230. Copper concentrations of economic importance are reported in 

the Palime region. 



69 

4.5. Manganese 

231. Manganese is an essential metal fo modern industries. 

232. On the whole, Africa has 53.3% of the world known manganese 

resources. 

233. The major African manganese ore producing countries are South 

Africa which accounts for 41.7% of the world known resources, Gabon 

and Ghana. Other countries of the west African subregion produce or 

had produced low quantities (Cote d'ivoire, Burkina Faso). 

234. In the west African subregion, manganese resources are found 

in cote d'Ivoire, Ghana, Burkina Paso and Mali. Traces are also 

found in Liberia. 

i) Ghana 

235. Ghana's major manganese resources are found at Nsuta, Yakan, 

Odumasi, Aserebusu, Kapili, Kalimbi and Three Hills. Nsuta is 

situated at about 60km North-North West of the Takoradi harbour and 

at 6km south of Tarkwa. Yakan is in the Dixcove region, Odumasi and 

Aserebu in the Ashanti region, Kapili, Kalimbi and Three Hills in 

the Northern region. 

236. Ghana's manganese resources are estimated at about 51 985 000 
tons of ore for 14 334 000 tons of manganese. 

237. The Nsuta deposits were exploited way back in 1916 whereas 

those of Yakan were exploited intermittently: 1941-1945 and 1950-

1952. 
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ii) cote d'Ivoire 

238. cote d'Ivoire is known to have several deposits of manganese 
and some potential deposits. 

239. The main deposits are situated at Grand Labou, Ziemougoula, 

Namiango, Roissi, Lagnokaha and Dissoumble. The total potential 
resources are estimated at 2 795 000 tons of ore and 919 555 tons 
of manganese. 

240. Only the Grand Lahou manganese deposits were exploited in the 

past. The exploitation ceased in 1970 due to the depletion of the 

rich ores and also because of the low prices of manganese. The 

Grand Lahou deposit still has reserves estimated at 400 000 tons, 

of which 52% of ore. The total reserves of the deposit are 
estimated at 1 500 000 tons with an average of 44% Mn. 

iii) Mali 

241. There are manganese deposits at Ansongo on the west bank of 

river Niger in Mali, at about 120km North of the Tambo manganese 

deposits in Burkina Faso. 

242. The Anongo potential reserves are estimated at 10 000 000 tons 
with 54%Mn. However, the Ansongo deposits have remained unexploited 
on account of their remoteness and their difficult access. 

iv) Burkina Faso 

243. Burkina Faso is known to have three large manganese deposits: 

Tamboa (near Dori and Kaya) , Tiere and Sokoura. Of the three, only 

the Tamboa and Tiere deposits have been the subject of detailed 

studies. 
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244. The Tamboa deposits are situated at about 100km from Dori and 

350km from Ouagadougou. The studies have revealed the existence of 

1 600 000 tons of ore with 56%Mn. possible exploitation of the mine 

has been the subject of serious study. A rail track linking the 

mine to Ouagadougou is underway. Financial difficulties are 

impeding the completion of the project. A 105km segment has already 

been constructed from Ouagadougou to Kaya towards Tamboa. The Tiere 

manganese deposits are situated at 130km North-West of Bobo

Dioulasso along the Ouagadougou-Abidjan railway line. The reserves 

are estimated at 3 500 000 tons with 30%Mn. 

245. The manganese resources of Burkina Faso are estimated at 

34 500 000 tons of ore and 16 210 000 tons of metal manganese. 

4.6. Titanium 

246. All the West African countries have economically viable 

titanium resources in the form of ilmenite, rutile or ilmenite and 

rutile disseminated in beach sand at many sites of the Atlantic 

coast, especially from Mauritania in the North to Cote d'Ivoire in 

the south-East. 

i) Cote d'Ivoire 

247. Titanium mineralization in Cote d'Ivoire is largely 

disseminated in the sands of the Atlantic coast and in river basins 

inside the ground. At DaIoa, GuigIo, Toroque and Toulepleu. The 

potential resources are estimated at 3300 tons. With regard to 

beach sands, three important zones were identified. At Tabou, the 

potential ore resources are estimated at 116 000 tons. At 

Sassandra, Addah and Grand Lahou, the potential ore resources are 

estimated at 100 000 tons. 
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ii) Gambia 

248. In Gambia, a belt 15km long and 200m large extending from 
Banjul to the south has a large quantity of beach sand minerals. 

The studies conducted have made it possible to determine the 
existence of 100 000 tons of heavy minerals essentially in the form 

of ilmenite, rutile and zircon. other studies are underway to 

discover additional resources. 

iii) Guinea 

249. At Boke, Coyah and Conakry along the Atlantic coast, there are 
potential resources of beach sands containing ilmenite, rutile and 

zircon. However, the economic viability of these resources has not 

been studied in detail. 

iv) ~uinea Bissau 

250. There are in the Varela region, along the Atlantic coast, 

accumulations of beach sands which contain ilmenite, rutile and 

zircon but no in-dept study has been conducted to determine their 
economic viability. 

v) Burkina Faso 

251. At Tin Edia, Gamba, Gountouala, Pwiga and Kolel in North-East 
of Ouagadougou and at about 250km, there are resources of titanium. 
The potential resources are estimated at about 50 000 000 tons with 
40-50%Fe, 3-13%SiO-, 8-14%TiO>, 2%Mgo, 3-6%Ai203 and 0.5-1.15%V-05 • 

In view of their remoteness from the coast and the absence of a 

modern infrastructure, these resources have hardly received any 

attention. 
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iv) Liberia 

252. In Liberia, along the Atlantic coast, especially near 

Greenville, there are vast deposits of sea pebbles which contain 

ilmenite, rutile and zircon. 

vii) Mauritania 

253. There is a vast mineralization potential of ilmenite in the 

beach sands and dunes in Mauritania, especially those of the Cap 

Timiris region where the potential resources are estimated at 

2 000 000 tons of ilmenite. Among the other zones of economic 

interest are the Arguin Island, EI Mahara and Lemsial. 

viii) Nigeria 

254. In Nigeria there are indications of the existence of ilmenite 

and rutile in a number of depots of beach sands of the Atlantic 

coast, as well as in the alluvial deposit of river beds. 

However, none of these indications has been studied in detail to 

determine the economic viability thereof. 

ix) Senegal 

255. Along the Atlantic coast of Senegal, there are four zones 

which contain accumulations of economically viable beach sands. 

These are (from South to North) Casamance, the mouth of river 

Saloum, Ruffisque and Kayar-Loumpoul between Dakar and Saint Louis. 

The potential resources of Kayar-Loumpoul are estimated at 

10 000 000 tons of ore containing ilmenite. 

x) Sierra Leone 
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256. Sierra Leone has a rich mineralization of titanium. The main 

resources are found at Gbanghama where reserves of 110 000 000 tons 

with 1.8% of rutile have been identified. Other resources were 

exploited at Rotifunk. Rutile is also found in the coast sands in 

the South-Western part of the country towards the border with 

Liberia. 

257. The Gbangbama resources were tapped between 1967 and 1971 with 

a total production estimated at about 120 000 tons. The 

exploitation resumed in 1979. 

4.7. Nickel 

258. Economically viable known mineralization of nickel in west 

Africa is associated with laterites from ultrabasic rocks belonging 

to the birimean system and are found in Cote d'Ivoire. 

259. The boring study conducted has revealed a potentially 

important mineralization of nickel. The areas concerned are 

Biankouma and Touba with reserves estimated at 10 000 000 tons of 

ore containing 1.3%Ni, Founguesso where the reserves vary between 

10 20 000 000 tons with 2%Ni, Moyango with reserves estimated at 

16 000 000 tons containing 2%Ni, and Sipilou with its reserves 

varying between 200 000 000 and 250 000 000 tons which contain 

1. 3%Ni. The reserves of the Syola lateritic nickel deposit situated 

north of Biankouma, were not established. 

260. Other deposits were identified but so far the studies related 

thereto are not advanced enough. 

4.8. Bauxite 

261. In Africa, vast deposits of bauxite are found in the lateritic 

layers of plateaux with altitudes ranging between 180 and 750 

metres. 
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i) Benin 

262. In Benin, a geological survey conducted in 1966 on possible 

existence of bauxite in the Kandji region revealed that the project 

was not economically viable. 

ii) COte d'Ivoire 

263. The Benene (Bongouanou) deposits 200km north of Abidjan have 

reserves listed hereunder: 

Benene: 10 700 000 tons (53.2%AL2 03, 14.9%Fe). 

Elinzue: 1 300 000 tons (43.6%AL2 03, 29%Fe). 

Ngouinou: 750 000 tons (50%AL'03). 

264. A small deposit of 1 350 000 tons (55%AL203) was discovered at 

Gueto in the west of Dimbokro. Large traces were identified in the 

Yaoure and Orumbo-Boka plateaux. The presence of bauxite is also 
reported near the Ghana border at Bondoukou, in the North of 

Sassandra (at Lahoridou and Lakota) and in the North of Tabou. 

iii) Ghana 

265. In southern Ghana, a belt extending from East to West over a 
distance of about 230km contains four groups of deposits which were 
evaluated and deemed profitable (Sefwi, Nyinahin, Kibi and Mount 

Ejuanema) . 

266. The estimations of the Ghana geological service is 480 and 580 

~illion tons of marketable reserves for 13 deposits of the above

mentioned groups and up to 1200 million tons of additional 

potential resources (including less profitable and speculative 

resources). 
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iv) Guinea 

267. Guinea has the largest bauxite resources in the world. In 

1977, it was the second world producer after Australia. The 

reserves are estimated in millions of tons at 8300 million tons 

broken down as follows: 

BAUXITE RESERVES IN GUINEA 

TABLE 21 

LACALI BO FR KIND TOUNG DABO PI GAOU DING SIRIG FORE TOT 

TY KE IA IA UE LA TA AL UIRA UI CAR I AL 
, 

YE AH 

QUANTI 21 50 200 4000 1000 20 200 60 30 10 830 

TY 00 0 0 0 
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v) Guinea Bissau 

268. In Guinea Bissau, the Boe deposit situated between the Corubal 

river and the border with Guinea is associated with ferruginous 

laterite similar to that of the Boke region in Guinea. The reserves 

of this deposit are estimated at 200 million tons of ore with 53 to 

63% of AL·o3 . 

vii) Burkina Faso 

269. In Burkina Faso, very small deposits of ore with high content 

(60%ALZ03) were discovered in the west and North of the country. 

viii) Liberia 

270. In Liberia there are few traces of bauxite in the Maryland 

County in the South-eastern part of the country and in the Voinjama 
region in the North-West. The exploitation has not however yielded 
profitable results. 

ix) Mali 

271. In Mali, vast bauxite deposits with over 1 800 000 tons of 

potential resources were discovered near Bamako, Balea south of 
Kita, Kenieba, Mpebougou and Ouenkoro. 

x) Niger 

272. In Niger the existence of pisolitic bauxite was report£!d down 
Gaya. 

xi) Nigeria 

273. The geological service has discovered a large deposit of 

bauxite near Oshogoo. 
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xii) Sierra Leone 

274. The bauxite deposits in the Mokandji hills exploited since 
1963 contain about 10 000 000 tons of ore with 60%AL203. Other less 
important deposits from the commercial point of view are found in 
the Gbonge hills, at Waia and in the Freetown peninsular. 

xiii) 

275. The existence of ferruginous laterite deposits with 46% to 
53%AL203 is reported near Palime in the Agou mountains. 

4. 9. Phosphate 

276. Phosphore, a vital element for agriculture and cattle feed can 
be found in nature in the form of sedimentary phosphated rocks, 
magnetic phosphated rocks and phosphate deriving from guano 

deposits. 

277. Concentrates of phosphate ore are used for the production of 
chemical fertilizers, fertilizers for animal feed and in the 
industry. 

278. Africa which 
phosphated rocks 

is the richest continent in the world in terms of 
accounts for about 70% of the world known 

commercially exploitable reserves. 

279. As far as the West African subregions is concerned, the 
largest deposits discovered and developed are found in Senegal and 
Togo. 

280. Average size deposits as well as promising traces are found in 

Mauritania, Mali, Niger and Nigeria. 
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281. Sedimentary phosphate reserves were discovered in Burkina 
Faso, Niger Benin and senegal. 

282. In Senegal, apart from the deposit situated at Taiba about 
110km from the Dakar harbour, which is currently being exploited, 
an interesting deposit containing 31% of very pure and easily 

exploitable p'05 was discovered at SEMME near the Senegal river 

between Bakel and Matan. From this deposit could be extracted 1.S 

to 2 million tons per annum for 20 to 30 years. 

283. In Togo, the Akounaje deposit whose reserves are estimated at 

100 000 000 tons is currently being exploited. The equipment 

installed allows for an annual production of 2 SOD 000 tons. A rail 

track of about 3Skm (OTP) links the site to a wharf exclusively 
constructed for the purpose. 

284. In Burkina Faso and Niger along the Benin border, there are 
two important deposits: 

Kodjari in Burkina Faso whose reserves are estimated at 60 000 

000 tons; 

The W park in Niger where the reserves are estimated at 500 

000 000 tons. 

The contents are average: 26% in Burkina Faso and 24 to 28% in 
Niger. 

285. In Mauritania, a deposit was discovered at Bofal near Kaedi. 
The reserves might exceed 100 000 000 tons but the content is only 
22%. 
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4.10. Calcium 

286. Between Ruffisque ant Thies, Senegal has very large deposits 
which feed an important cement industry. The production capacity of 

this industrial unit exceeds Senegal's needs. Thanks to the 

effectiveness of the rail transport, the industry was able to meet 

all the requirements for the construction of the OMVS Manatali dam. 

287. In Benin, the Onigbolo cement factory is fed from a deposit 

whose reserves are estimated at 90 000 000 tons. Another deposit 

may be found twenty kilometres further North. 

288. In Togo, the deposit near Tabligbo had led to the construction 

of the cement factory (CIMAO) and of a rail track linked to the 

national rail network. 

289. In Burkina Faso, there is a deposit of average importance 

(56 000 000 tons) at Tin Hrassan linked by the Tambao rail track. 

290. In order to ensure the country's supply, a clinker crushing 

factory is presently being constructed in Ouagadougou by the 

"Societe Brukinabe des ciments et materiaux" (CIMAT). The 

production capacity of the factory is estimated at 150 000 tons. 

291. Supply from Tin Hrassan is by road as the construction of the 

rail track is not yet completed. 

4.11. Hydrocarbons 

292. In west Africa, oil deposits of varied dimensions were 

identified in Benin, COte d'Ivoire, Ghana, Nigeria and Senegal. 

293. The importance of the recuperable reserves identified in 1979 

was estimated at: Benin 3.106 tons, Ghana 1.106 tons, COte d'Ivoire 
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70.106 tons, Nigeria 2375.106 tons and Senegal 100.106 tons. That 

is a total of 2549 million tons. 

294. It is reported that Benin is extracting 400 000 tons per annum 

from a heavy oil in an offshore deposit it has discovered. 

295. In C6te d1Ivoire an average size deposit situated off the 

coast of Assine was discovered. Other deposits might be found 

between Jacqueville and Fresco, with large quantities of natural 

gas, especially at Fresco. 
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V. ADVANTAGES INHERENT IN RAILWAY 

S.l Transport within the context of global problems 

296. The information science is showing us that man is in the 

process of creating conditions that would lead him to his own 

destruction. 

297. The world population growth, if it continues at the present 

rate, is such that in 500 years time each human being would have 

only one square metre for himself. a situation that will have 

caused well before then major social problems resulting from this 

concentration. 

The inordinate arms race whose explosive potential is 

equivalent to more than 4 tons of TNT per inhabitant; 

The current poverty that results in the death by 

starvation of over 50 million human beings per annum 

and the survival in misery of more than 450 million 

others; 

The desert encroachment in the world at the rate of 21 

hectares per minute; 

Air, water and soil pollution. one of whose 

consequences is the damage done to the ozone layer 

apparently caused by some chemical agents released 

into the atmosphere, increase in the acidity of the 

lakes of the Scandinavian peninsular through 

rainfalls, leaving in its trail sulphurated 

derivatives from factories situated thousands of 

kilometres away, as well as residues deposited beneath 

the Medi~erranean which will have a polluting effect 

over more than thousand years. 
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298. It seems absurd to underscore the situation of injustice 

prevailing on earth, which is moving in space like a vessel of 

500 million passengers living in the situation described above. 

All these things are symptoms which are highly representative of 

the purely physical aspect of the crisis mankind is going 

through. 

299. However, the crisis is not only physical. 

300. The industrial progress which steered the world out of the 

old agricultural civilization has undoubtedly brought a lot of 

benefits to mankind by enabling it to meet its material needs and 

by improving the living conditions up to a certain point. 

However, it has also given rise to many troubles, resulting from 

the negative efforts which have affected the quality of life. 

301. The report entitled "The World in the year 2000" prepared 

for the President of the United states at his own request, deals, 

on the basis of a welter of statistical data, with problems 

related to population, natural resources, the widening gaps 

between the rich and the poor and the resultant social problems. 

302. The report said among other things: our conclusion gathered 

in the countries listed below are rather embarrassing. They have 

identified possible world problems with alarming proportions for 

the year 2000. Changes are necessary in the official 

orientations of the entire world before the problems get worse 

and the choice of effective action becomes limited. 

303. In all the various areas beset today by so many problems 

features transport which is important, not only because of its 

contribution to the gross national product, but also because of 

the external effects it produces, which should be judged on their 

own merits, in the same way as a problem should always be 

analyzed in a global context. 
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304. Transport is like the circulation of blood in the human 

body. However, it should be acknowledged that despite its 

serious problems, there are other areas which society must 

examine closely and which have already been mentioned. 

305. The deterioration or even destruction of the natural balance 

we have spoken of is due to many activities including transport 

which, no doubt, has the merit of fostering relations among 

different peoples and races as well as closer interrelations. 

306. At the same time, however, negative aspects have appeared, 

which were not perceived in the early stages because of the 

limited scope of the phenomenon. 

307. Was it possible, given the enthusiasm generated by the first 

automobiles, to predict that their proliferation would have so 

many negative consequences? 

308, The mere mention of the fact that in the United states 54% 

of the air pollution is caused by transport and that of this 

ratio, 86% is attributable to road transport (cars, buses, vans 

and trucks) and 0.4% to rail transport shows not only the 

importance of an impact on the quality of life but also the 

difference that exists between public transport means and 

individual transport means. 

309. The negative effects, coupled with distortions, have sky

rocketed expenditures in the developing countries on account of 

the limited financial resources. 

5.2 Global systematic analysis 

310. Rail transport should be analyzed within wider contexts 

comprising successively transport in general which includes all 

modes of transport, the environment and society. 
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311. This means that within each mode of transport we should 

analyze the infrastructural costs and such external effects as 

accidents, pollution, traffic jam, noise, consumption of 

renewable energies, road holding etc .•• 

312. The total costs should be the starting point of a 

transparent low-cost policy for the society which not only has 

the right to receive what is most suitable to it but also has the 

duty to request it from its rulers. 

5.2.1 What the world is doing in the field of railway 

313. DUring the last decade and even a little beyond that, 

railways have made significant technological inroads with the 

construction of new tracks, the improvement of existing main 

tracks and of the electrification system, increase in speed, 

improvement of comfort and safety features, increase in the 

traffic flow etc. This new impetus shows that the railway both 

in terms of quantity and quality has the support of most 

governments of the developed countries, as well as the users, 

customers and the general public. 

314. We are all aware of railway achievements in the world. 

Nonetheless, the Pan-American Railway Congress Association feels 

that these achievements should be emphasized, even if that sounds 

repetitous, so as to ensure that governments, institutions and 

the general public become conversant with them. 

315. This is why we reiterate that in all the continents, works 

are nearing completion, others are underway, major projects are 

being designed. All this is a concrete proof of the hope that 

the world has for public means of transport, especially the 

railway. 

Japan with its bullet trains and submarine tunnels of 

Shimonoseki and Seikan which are 13 and 53 km long 

respectively; 
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China with the construction of a 10,000 km track each 

year, where none has ever existed; 

"USSR" which, in addition to the construction of a 

second Trans-siberian, the BAM, to conquer Siberia and 

consolidate the land bridge between Western Europe and 

the Pacific Ocean, will soon construct a 2,300 km new 

track, double 4,000 km of one way track and electrify 

other 8,000 km tracks, while putting in operation 

trains of 10 000, 20 000, 30 000 and even a record 43 

407 tons and 6.5 km long; 

France with its high speed train (TGVl beat the world 

record in 1991 in terms of speed (515.30 km/h). The 

"Inter-City Expresse" (CIE) in West Germany was 406 

km/h. 

The TGVs do not only run towards the South-East to 

reach the Mediterranean through Lyon, but alsO go to 

Bordeaux, Britany and Cologne in Germany through 

Brussels. 

The exclusively rail channel tunnel will link Great 

Britain to the Continent and will constitute a 

formidable challenge, showing the quality of the 

rail/steel wheel system; 

The high speed trains (HST) of the united Kingdom and 

the Advanced Passenger Train (APT); 

In Italy, the Rome - Florence Directissima and the 

Pendo lino for 250 km/h trains, as well as the rail

road bridge project of the detroit of Messine linking 

Sicily to the Continent; 

In Spain, the high speed train projects planned for 

1992 to coincide with the celebration of the half-
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millennium of the discovery of America and the 

Baralone Olympic Games are proof of the firm 

determination of the country to strengthen its links 

with EEC; 

In Brazil 1.1, the ambitious steel and soja railway 

projects going on pari pasu with important rail works 

in the urbanized zones of most major cities; 

Argentina has embarked on its electrification 

extension plan, the starting point being the single

phase alternating current electrification (25KV, 50 

HZ) of a sector of the Buenos Aires suburb and will 

extend it to other sectors of the suburb and to the 

major cities; 

Mexico with the modification of its rail equipment 

which will allow for greater 

recent efforts to overcome 

speed and with its most 

difficulties posed by 

swampy grounds from the Lazoa Cardenas iron and steel 

harbour on the Pacific; 

Canada which has never neglected its rail structure, 

both public and private, has legally organized its 

cereal traffic (exclusively rail) with silos at the 

stations, immediate payment to the farmer of 80% of 

his yield; 

The united states with the revival of its rail system 

resulting from a deregulation policy which enabled the 

networks to deal with more traffic and the country to 

plan a new future for its 300 000 km tracks. 

1/ From Victoria to Minas, 10 000 tons mining trains run on 
metric track. 
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switzerland with its decision to reduce the number of 
its numerous goods trains which are not very active to 
a small number of fully self-propelled shuntings, each 

dealing with over 10 000 wagons a day like at MUTTENZ 

or LIMMATTAL, as well as the very wise and important 
decision by its government to bear the funding cost of 
CFF infrastructure, as a special measure aimed at 
encouraging the attainment of competitive equality of 
the various modes of transport. 

316. All this is to the credit of the developed countries, while 
the situation is different in the developing countries. 
Nonetheless, mention should be made of the effort deployed by 

some African and Asian countries. 

317. In sum, I can be said that the world is going to add 70 000 

km tracks to those already existing, if account is taken of those 
that have been completed less than three years ago and those 

which are underway. 

Share of railway in the transport market 

318. It is true that on account of their economic and political 

structures, some countries have put in place transport 
organizational procedures and have made rail transport the 
backbone of the transport system, resulting in the share of the 
market exceeding 80 to 90% in terms of passenger-km or ton-km. 

319. However, in other nations or groups of nations, the 
technological progress made in the area of rail transport has not 

led to an increase in the share of the market of this mode of 
transport. 

320. Such is the case in Europe where the high speed, the growing 
traffic, marketing, comfort, improved safety, the regularity and 
punctuality of services were not enough to preserve for the rail 
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its share of the total transport market, which continues to 

fritter away in favour of the road and other modes of transport. 

321. The first of the following tables shows a fall in the sahre 

of rail goods traffic from 38.4% to 24% in ton-km, if we take 

only, the relative share of the road and rail transport, whereas 

the share of road transport has increased from 61.1% to 76%. 

Table 23: Goods (expressed in ton~km) - percentaqeevaluation 

1970 1975 1980 1985 1986 

, Rail 38.4 31. 0 28.1 26.0 24.0 
i 

Road 61.1 69.0 71.0 74.0 76.0 

TOTAL 100% 100% 100% 100% 100% 

Source: General Railway Magazine, February 1988. 

322. with regard to passenger transport expressed in passenger

km, we also observe that in Europe, there was a general fall in 

the share of rail transport from 10.8% to 8.1% between 1970 and 

1986, compared to road transport which increased from 89.2% to 

91.2%. 

Table 24: Passengers (expressed in passenqer-km) - percentage 

evaluation 

1970 1975 1980 1985 1986 

Rail 10.8 9.6 8.8 8.4 8.1 

Road 89.2 90.4 91.2 91.6 91.9 

TOTAL 100% 100% 100% 100% 100% 

Source: General Railway Magazine, February 1988. 

323. In the under-developed countries, the trends are similar, 

with a few exceptions. 

i 
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324. The figures quoted above which show a fall in the share of 

the rail market both with respect to goods and passenger traffic, 

clearly prove that it is not enough to improve the quality of 

service and productivity of rail transport. 

325. They also indicate that it is necessary to analyze from the 

global point of view the environment in which the railway 

operates. From this analysis, it will be possible to establish 

that in all the countries of the world, there are unjust 

distortions, absurd privileges, hidden interests, etc. which 

prevent the railway from having the traffic that is most sui table 

to the society. 

326. There is no denying the fact that considerable efforts must 

be deployed to improve: 

efficiency; 

marketing techniques; 

comfort, frequency, safety, productivity hospitality 

extended to the public; 

tidiness of the trains and of access zones. 

327. Similarly, it is also true that we should further improve 

the speed of trains and delivery of goods, as well as optimizing 

the punctuality of trains. In the developing countries, the 

solutions to all these problems must come from an in-depth 

analysis of the local conditions and economic possibilities. 

328. Indeed, it is obvious to each and everyone that there is the 

need for a bold and consistent action to secure equal competition 

criteria for all the various modes of transport, which is not the 

case today. 

5.2.3 Transport situation in 1982 2/ 

21 The following arguments are extracted from an article by 
J.C. de Marchi, Chairman of the Pan-American Association 
of Railway Congress which appeared in Rail International 
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329. An analysis of the transport system has revealed that in 
both developed and developing countries, there are distortions, 
misinformation, in other words shortfalls which adversely affect 
the smooth functioning of the system as a whole, to the detriment 

of the general economy, and more particularly the under-developed 

countries. 

330. The resulting consequence in the developed countries is the 

excessive costs which could have been used in other spheres of 
activity, national or international. 

331. We shall mention below a few distortions which currently 
exist in the transport system and at the same time recall the 
divergent situations concerning rail and road transport. 

332. In this connection, we shall successively refer to operation 
infrastructure and external effects. 

5.2.3.1 operation 

333. In this chapter, we must bear in mind two fundamenta I 

points: the price of fuel and observance of labour 2 

regulations, especially with regard to driving period and resting 
periods of lorry drivers. 

334. concerning fuel, in calculating the social costs (operation, 
infrastructure and external effects) of each means of transport, 
what should be taken into account is the international price and 
not the price at source to which a surcharge should be added in 
the case of petroleum and gas since these are non-renewable 
energies which the railway can do without if it is electrified. 

335. Regarding labour regulations, their non-respect is common 

place in road transport, especially with respect to vehicle 

of March 1989. 
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driving period which is more often than not exceeded, so much 
so that it gives rise to many and serious accidents. If the laws 
were respected, the road transport operation costs would increase 
by about 22%. 

336. The rail transport, for its part, strictly complies with 

labour laws, and this is well known to the various parties 
involved in this area of activity. 

5.2.3.2 Infrastructur~ 

337. There is need for a serious review of the maximum axle load 
in the streets and on the road. 

338. The intensity of traffic of a country or region determines 
the type of vehicle (small, medium or big) which should serve as 
transport. The axle load is thus established, which in turn 
determines the type of coating (thickness and quality). 

339. The axle load of vehicles is important. In this connection, 
mention should be made of the fact that a request to increase the 
maximum axle load in the united states from 8.6 t to 9 twas 
rejected because the cost of the damage done to the 
infrastructure would have been higher than the profit deriving 
from the reduction of operation costs. 

340. Experiments conducted by the American Association of state 
Highway and Transportation Officials (AASHTO) in 1960 has 
revealed that road maintenance costs increase with the fourth 
power of the axle load. 

341. For instance, a lot axle destroys a reseal about 52 000 
times more than a 0.5 t axle load vehicle. 

342. What effect do overloads have, one may ask? 
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343. A lOt vehicle overweighed by 2t causes a relative wear and 

tear of 79 000 (i.e. 52% more than 52 000) measured normally in 

relation to the vehicle whose coefficient is equal to the unit. 

344. This shows the importance of subsidization of vehicles as 

far as allocation of infrastructural costs to the various types 

of vehicles is concerned. 

345. In the united states, the heaviest truck pays only 45% of 

the pavement damage cost. In Argentina, the situation is worst 

because on level ground a truck pays only 15% of the pavement 

damage cost compared to 22% with regard to mountain pavement. 

346. Subsidization, whatever the angle from which one looks at 

it, is obvious since vehicles pay much higher than the damage 

they cause. 

347. It is common place to say that a truck is a working 

instrument, an instrument of production, whereas a car is a 

luxury commodity meant for pleasure. 

348. This argument is unacceptable. 

349. Indeed, each type of vehicle should compensate through 

taxation the damage it causes to the road infrastructure. In 

this way, the equity of the rules and regulations governing 

competitions among the various modes of transport would be 

guaranteed. 

350. Even though in terms of road transit charges, there are some 

charges which are not included in those deriving from the 4th 

axle load power such as lighting, signaling and administration 

fees, it is surprising to note that the fee levied on a heavy 

truck in the united states (according to the Final Report on the 

Federal Highway Cost Allocation study of the Ministry of 

Transport) is 15 times higher than the charge on an automobile, 

whereas according to AASHTO experiments, a 8.6 t axle (which is 
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the maximum in the united states) causes damage to the road 

infrastructure 25 000 times more than an automobile. This state 

of affairs should be seriously reviewed. 

351. Another area which needs to be addressed by researchers is 

why the allocation of road construction and rehabilitation costs 

should be based on incremental method rather than on equivalent 
standard axle (ESA) as recommended by AASHTO. This state of 

affairs should be seriously reviewed. 

352. The incremental method divides the thickness of the reseal 

into several coats. 

353. If used only by automobiles, a 6 cm thickness for example 

is enough for a given life span of the reseal. 

354. If buses are used the thickness would be 25 cm and 40 cm for 

trucks. 

examples. 

The data are approximate and are used here only as 

355. According to the incremental method, the first six 

centimetres should be charged to automobiles, buses and trucks, 

the 6 cm to 25 cm to buses and trucks and the 25 cm to 40 cm to 

trucks only. 

356. The ASSHTO method, however I reduces all the vehicles to 

"auto-equivalent" based on the following coefficients. 

Table 25: Impact of overload on roads 

Vehicles Axle loads per ton Equivalent-auto 
coefficients 

Automobiles 0.5 1 

Buses 5.0 2 700 

Trucks 8.6 25 000 
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357. Where the determination of the type of reseal (thickness and 

materials) during the construction or rehabilitation is done 

according to the AASHTO method, it would be necessary to think 

of the alternative method and share the charges among the various 

types of vehicles on the basis of auto-equivalent. 

358. This question should be examined in greater detail. 

Furthermore, the same AASHTO criterion should be applied to 

maintenance costs. 

359. One may not agree with the idea of calculating the damage 

caused by trucks on the basis of the average load between the 

outward journey and the return journey. The calculation done 

separately with respect to the outward journey load (truck 

presumed loaded) and the return journey load (truck presumed 

empty) has given a 229% result higher than the first calculation. 

360. The percentage decreases as the difference between the load 

for the outward journey and that of the return journey decreases. 

361. The railway bears and includes all infrastructural costs in 

its accounts. As a result it finds itself in an uneven 

competitiveness situation with the road transport which is 

exempted from infrastructural costs. 

362. Some countries have corrected this anomaly by transferring 

rail infrastructural costs to the State. 

363. switzerland finances rail infrastructure (construction, 

rehabilitation and maintenance) in the same way as it finances 

all the other modes of transport. Similarly, it refunds to the 

railway authorities all public service expenses they have 

incurred. This is not a compensation but rather a remuneration. 

364. Sweden is in the process of formulating a criterion similar 

to that of the Swiss Confederation as far as its rail network is 

concerned. 
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365. It is a known fact that other European governments are 
examining the possibility of doing the same in regard to the rail 
infrastructure. 

366. This decision taken almost unanimously will be very useful 

for the administrative powers of developing countries, for they 
cannot ignore such examples of equity when dealing with the rail 
mode of transport. 

5.2.3.3 External effects 

367. The difference between road and rail external effects are 
well known and by way of example, it is worth recalling that road 

traffic, with equal intensity: 

will need so many convoys to transport within the same 

period 42 707 as does the record train of the soviet 
union; 

consumes fuel 3 to 5 times more than the railway; 

pollutes the atmosphere 4 times more than does the 

railway. This ratio can be bigger if the railway is 
electrified; 

produces more traffic jam, stress and noise; 

will have a far greater negative influence on future 
generations 
regard to 

than does the railway I especially with 
the psychological and physiological 

complications produced by stress and noise. 

5.2.3.4 Traffic accidents 

368. In countries where road transport is very developed, one 

inhabitant out of two runs the risk of being involved in a 
serious road accident in his life time. The question to be asked 



is: to what extent does this insecurity deteriorate the quality 
of life? 

369. In the countries of the Group of Twelve in Europe, 6500 

people die each year from road accidents and since 1950 there 

have been more than two million deaths due to this cause. 

370. For the year 2000 it is estimated that road accidents would 

cost the united States US$47 million per annum. The same is 

contained in the report of the Ministry of Transport to the 

American Congress in 1985 entitled: "The status of the Nation's 

Highways: Conditions and Performance". 

371. Today, 50 000 people die each year in road accidents in the 

United States, 120 000 are handicapped and 4 000 000 are injured, 

compared to the number of people who die as a result of rail 

accident, a figure that does not reach 400 per annum. 

372. In Argentina, the 1980 National Transport Plan says among 

other things: ... in considering the costs deriving from each 

type of accident, it can be estimated that traffic accidents in 

1978 represented for the country a total loss of about 2 700 

million us dollars. 

373. That money was completely lost for the country. In that 
same year the State's contribution to the railway, everything put 

together, amounted to 345 million us dollars, which is 8 times 
less than an external factor for the road alone, and surprisingly 
enough no one reacted. On the contrary, these data disappeared 

from the plans of the subsequent years. 

5.2.3.5 Pollution 

374. Professor Carl SHY of the University of North Carolina 

asserted that human health suffers 10 to 20% deterioration due 
to pollution. 
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375. Furthermore, concerning another serious polluting agent, 

viz. lead, which causes a sickness known as saturnine (lead 
poisoning) and which is used in petrol, various observations have 
established that the quantity of this chemical agent which is 
scattered across the major roads over a distance of 300 m ranges 

between 50 and 200 milligrams in the case of plants. This is 
what prompted the Plant Quality Analysis Institute in Germany to 
recommend several years ago not to eat plant products from these 
areas, not even to feed animals. 

376. It is worth recalling that oxygen consumed by an automobile 
during a 1 000 km trip is equivalent to the quantity a human 
being needs to be able to breathe throughout a whole year. 

5.2.3.6 Traffic jam 

377. Traffic jam is a phenomenon which grows with time. In this 
connection and in order to make an objective financial 
assessment, it is necessary to take into account the time wasted 
by automobiles and piedestrants, the pollution, the noise, the 
tear and wear of vehicles, the stress among the population in 

general (users and non users), the prohibitive cost of the goods 
transported etc. 

378. The calculations made by our Association in the case of the 
united states have revealed that the annual cost of road traffic 
jam amounts to 248 298 million us dollars, i.e. 7% of the gross 
national product (GNP). 

Noise. stress. ground occupation 

379. We believe that it is not necessary to belabour the 

differences between the two modes of transport in regard to 
stress, noise and ground occupation. A lot has been written on 

these SUbjects. Nonetheless, we feel that studies should be 

conducted in greater detail in order to determine the statistical 

value of the damage caused. 
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380. All the areas which have been analyzed form part of the 

social cost. They should serve as the starting point of a 

genuine transport policy, bearing in mind that all the external 

factors should be taken into account. If we fail to do that, we 

might give such factors a "zero" value which not only would be 

arbitrary but also at variance with the reality, since they do 

exist. 

381. In conclusion, let us recall what ACPF has been saying for 

the past 10 years: the World Environment Day (5 June) is 

observed each day of the year by the railways the world over. 

5.3 Final proposal 

382. The present civilization is going through a serious crisis, 

which is perhaps unprecedented in the history of mankind. This 

makes it incumbent upon us to take drastic and urgent measures 

in almost all areas, failing which the consequences would be 

irreversible. 

383. Prominent among these areas is transport which suffers from 

distortions, anomalies and irregularities, resulting in wastage 

of investments and making it difficult for the most effective 

mode of transport from the community point of view to provide the 

services that are commensurate with its status and thus 

contribute to the judicious utilization of resources and an 

adequate improvement of the quality of life for present and 

future generations. 

384. It is absurd to talk about free choice of the user. Is it 

possible to have a free choice in a distorted organization? It 

is argued that the market is free. This is not true because the 

market is channelled in the direction of road and so also is the 

choice of the user. 

385. In the case of 

been made lately 

Europe, even though 

in the area of 

significant progress has 

high speed and quick 
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transportation of goods thanks to the considerable investments 

made by the respective governments, it has been observed that the 

market share of the rail transport in terms of passengers and 

goods decreases considerably each year, as shown in the table we 

commented on earlier. 

386. There is no doubt that this situation is due to the fact 

that "the imperative need to overcome the hurdles and ensure 

equal competition criteria for all the modes of transport" has 

not been seriously taken into account. 

387. In this connection, it is worth emphasizing that the 

European Parliament has sued the European Conference of Ministers 

of Transport for failing to put in place an equitable inter-modal 

traffic competition policy as recommended in Brussels in 1953 by 

Mr. J. Higgins, former Director General of Coras Lompair Eireann 

and ex-Chairman of the Group of Twelve EEC Rail Networks. 

388. switzerland, Sweden, Austria and Luxemburg took decisions 

for they know that the present situation, if allowed to continue, 

would be detrimental to the railway and to the community. 

389. The world community cannot make any progress in such a vital 

area as transport without finding a solution to the unjust and 

disloyal treatment being meted out to the railway and which was 

accepted by governments with vested interests, thereby doing a 

great disservice to man who contemplates each day with horror how 

the environment in which he lives is being destroyed. 

390. This large scale destruction should be stopped by alerting 

governments to the dangers facing the world, taking due account 

of the staggering and frightening data and reports which appear 

each day in special and other publications, and taking the 

necessary corrective measures accordingly. 

391. At the ACPF, it is highly desirable that International or 

Regional Institutions dealing with transport and railways promote 
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the institutionalization and convening of meetings of Ministers 
of Transport of each continent, culminating in the future in a 
world transport organization with the aim of formulating the 
principles of a wise policy that will ensure that both at the 

international level and within the various states the transport 

system is organized at a cheaper cost for the Community. 

392. It is necessary to highlight the prevailing world transport 
situation and arrive at a general knowledge about the existing 

distortions and their consequences, as well as contributing to 

the improvement of the quality of life of the population through 
an appropriate transport organization. 

393. Effort should be made to impress upon governments the need 

to intervene actively and vigorously in the organization of 
transport, firstly, because the state is the owner of the 

infrastructure, except in a few cases, and should therefore take 
care of it on behalf of the community so as to avoid abuses, and 

secondly because the assets of the community are in jeopardy, 

such social assets as air, water, soil, that is to say the human 

environment which must of necessity be protected. 

394. This aspect, as well as the esotericism which has always 
characterized the railwayman, places the latter in a privileged 

position and guarantees him, as a group, a prominent place in the 
community. 

395. ACPF believes, and it is doing everything possible in that 

direction, that in order to attain the above-mentioned 
objectives, there is the need to mount a sustained and strong 
campaign with an iron will not only among government officials 
but also among the representatives of the people, regional and 

international organizations, universities, study centres, the 

media, the trade unions and the public in general with the aim 

of driving home to them the need to organize transport system on 

the basis of the minimum social cost, not only for the benefit 

of our present world but also for future generations. 
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396. Our organizations should act decisively and in a concerted 
manner with regard to the appointment of experts in transport 
economies in all the countries, in regional or international 
organizations similar to those already existing, in Europe for 
example. A decision should be taken as to which international 
organization would co-ordinate this activity. 

397. It should constantly be borne in mind that developing 
countries need the support of the developed countries. This 
should make it possible to prove to the respective communities 
and governments that railways are an excellent business for those 

which have them. 

398. The firm determination to organize the transport system on 
the basis of the minimum social cost coupled with a scrupulous 
and strict professional management of railways will restore the 
confidence and support of the users. 

399. In the light of the aforementioned, it can be deduced that 
the return to rail transport will require the greatest efforts 
possible towards improving productivity, the only way to maintain 
its credibility among the public and vis a vis the government. 

400. This productivity is linked to the principle of economy of 
effort on which is based the entire transport economic activity. 
This presupposes the judicious utilization of all the resources 
in order to produce for the benefit of the community at the most 
reduced cost, thereby creating the best conditions for human 
endeavour, improving the security and obtaining the best social 
results. 

401. In short, it can be said that effort has been made to 
sensitize experts from the developed world on the situation 

facing most of the developing countries. The aim is to enable 
them, after they have thoroughly grasped the problems, to propose 

possible ways and means of making the authorities change their 
indifferent and sometimes negative attitude. The disloyal 
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competition of road transport due, to lack of a legislation that 

guarantees equitable competition criteria, coupled with the fact 

that there is no Administrator who can be asked to render 

account at the end of each fiscal year, is one of the major 

aspects which should be borne in mind when formulating a genuine 

and sound transport policy. 

402. The Pan-American Association of Railways Congress once again 

insists on the urgent need to create a responsible organization 

capable of providing the community it serves accounting results 

of this mode of transport. 

403. Concerning the West African subregion, the idea of 

interconnecting its rail networks is neither a dream nor a utopia 

but rather a need, if not a duty on the part of its leaders. The 

mining resources, the population growth rate, the continuing 

endemic economic crises and the persistent environmental 

degradation are factors which militate in favour of a rapid 

construction of new rail tracks which will 

major highways (Trans-sahel ian and 

communication channels in the subregion. 

VI. TRANS-SMELlAN' RAILWAY 

render operational the 

coastal) and other 

404. The community transport plan of the West African Economic 

Community (CEAO) was adopted by Act NO. 55/89/CE of 24 October 

1989 in cotonou. 

405. As far as rail transport is concerned, the priority inter

state highways for the period 1988 - 2010 are as follows: 

Kaya - Dori - Niamey (Burkina Faso - Niger) 

Parakou - Niamey (Benin - Niger) 

Bamako - RAN (Mali - Cote d'Ivoire) 
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406. The Interconnection plan of the rail networks will be 
developed around these priority projects in keeping with the 
decision of CEAO policy makers. 

6.1 Bamako - Bouqouni/Sikasso/ex-IU\N 

6.1.1 Layout of the traok 

407. In the CEAO transport plan, the Bamako - ex RAN link passing 
through the centre of DioYla has been studied. This would open 
up the cotton producing region a little further North of 
Bougouni. 

408. In order to limit the investments and rationalize the rail 
network in the region, the consultant proposes that the track 
passes through Bougouni and continues direct to sikasso as in the 
case of the track recommended by CEAO. 

409. This bend southward will make it possible to join the link 
between Mali and Guinea; Bourgouni will be linked to Kankan 
through Yanfolila. 

410. From Sikasso there are several possibilities of joining the 
former Abidjan - Niger network: 

a) link sikasso to Ouagadougou 
b) link Sikasso to Bobo-dioulasso 
c) link Sikasso at the nearest point on the Abidjan -

Niger track; the most convenient point in this case 

and situated in a town would be Banfora, about 125 km 
from Sikasso as the crow flies. 

411. However, in order to ensure that the traffic between Bamako 
and Abidjan does not have to go through two border formalities, 
the junction point to be retained during the construction will 
be Ouagadougou. with this junction, the cote d'Ivoire - Mali 

exchanges will be short. This traffic will, for a long time, be 
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more considerable than the Bamako - Bobodioulassa traff ic and 

beyond. 

412. Ouagadougou will be the most important traffic dispersal 
point. At the moment, it is already playing the role of freight 

distributor, with the rail and road complementing each other. 

413. As in the CEAO community transport plan (see volume Annex 

3-2), the track leaves the Malian capital eastward and turns 

further south, crossing the Quinzambougou road, then the Niger 
River before heading to Morbabougou. A rail bridge runs across 

the Fana national road and descends towards the south-east in the 

direction of Bougouni. The layout once again crosses the road 

from Bougouni to Djalaborada and heads towards Ouelessebougou, 

remains almost parallel to the road up to Sola and heads straight 

to Bougouni. 

414. From Boujouni, the track is one of the most direct to 

Sikasso. It crosses the Bougouni - Sikasso road at sirakoro, 

moves southward towards Nkourala, then Nafie and finally arrives 

at Sikasso. 

415. The track runs across the Farakoro, Bani and Mono rivers 

before reaching Bougouni. It crosses Baoule and its tributary 

Banifin, Koba and Bagoe over Sirakoso and arrives at Sikasso 
through the south. 

416. It is easy to go round the town of Sikasso through the South 

and the track moves southward at an altitude of 500m. It crosses 

the Highway No. 7 (RN7) which it follows, runs across it only 
once and moves east of Nielle and remains parallel to Highway A 

300, joins the Abidjan - Niger track at Ouagadougou through the 

North by crossing the Ouangolodougou - Banfora road. 

417. The length of the track prepared at 1/1 000 000 scale for 

the Bamako - Sikasso segment and 1/200 000 for the Sikasso -

Ouangolodougou segment, is 527 km. The total distance is 
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estimated at 555 km, taking into account the extensions due to 

curves (+5%). 

6.1.2 Traoks and stations 

418. The terrain is generally easy from Bamako and Sikasso. The 

exit South of Sikasso in the direction of Ouangolo passes through 
a hilly area of 500m whereas Sikasso is situated at 420 m. This 

coast is accessible with gradients of 10%. FUrthermore, the 

track follows highways along segments and fairly populated zones, 

which should make the construction costs reasonable. 

419. The laying of the superstructure can begin either at 

Ouangolo or Bamako or simultaneously, depending on the pace at 

which one wants the work to go. Admittedly, Bougouni and Sikasso 
are the most important centres. However, considering the 

proximity of the roads and the existence of proper houses in the 

area, the execution of the works should not pose any problem. 

Apart from the Bougouni and Sikasso railway stations whose status 

is commensurate with the expected activity, the other stations 

at almost every 30 km will serve only as block-section stations. 

This track will primarily be used for the transportation of goods 
and agricultural products. 

420. The Ouangolo and Bamako stations will be restructured 
accordingly. In any case the proposed transfer of activities, 

especially goods, from the Bamako station forms part of the RCFM 
priority projects. 

6.1.3 Bridges 

421. In addition to the bridge to be constructed, to be able to 

cross Niger to Bamako, two other important bridges will also have 

to be constructed to cross Baoule and Bagoe. 

422. The lengths of the bridges are estimated at 400 m each over 

Baoule and Bagoe, and 800m over the Niger river. Like in the 



109 

case of the Mono River, near Bougouni, the crossing of Kofabini 

and Boin can be done with small bridges and even with battery

operated scuppers. 

423. The intersections with highways will require the 

construction of three (3) rail bridges and two (2) road bridges 

so as to avoid serious traffic problems in the future. 

Additional fixtures 

424. The improvement of the Bamako - Korifina track does not 

concern the proposed new track. All rehabilitation and 

additional installations in relation to the existing ones must 

be taken into consideration in the proposed plan to transfer 

goods activities from the Bamako station to Korofina. 

425. The Bamako workshops situated at Korofina should be expanded 

to enable them cope with the workload pertaining to locomotives 

and other hauled stock necessary for the operation of the new 

line. 

426. Similarly, in Ouagadougou, 

station and 

the new station will be converted 

into sorting will require major general 

infrastructural works. 

427. The equipment maintenance centres are located on the former 

Abidjan - Niger network at: 

Dimbokro PK 185 + 200 with a capacity of one 

engine/day; 

Bouaka PK 323 + 800 with a capacity of 3 engines/day; 

Ferkessedougou PK 569 + 400 with a capacity of 2 

engines/day. 

428. There will be a depot at Sikasso for the maintenance of 

locomotives and hauled stocks. An inspection post similar to 
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that of Ouangolodougou but of less importance will also be 

installed at Bougouni and reserved for the rolling stock. 

429. Thus, we will have: 

6.1.5 

A depot (Engine and hauled stock) at Sikasso (PK190); 

A reserve depot (Engine and hauled stock) at Bougouni 

(PK 390); 

The workshops from Bamako to Korofina (PK 5.5). 

Intermediate stations 

430. There will be a station at about every 30 km on the major 

sections: Bamako - Bougouni, Bougouni - Sikasso and Sikasso -

Ouangolodougou. Thus, there will be four (4) intermediate 

stations from Bamako to Bougouni, five (5) stations between 

Bougouni and Sikasso and five stations between Sikasso and 

OUangolodougou. 

431. Apart from the Bougouni Sikasso and Ouangolodougou 

stations, eight (8) intermediate stations will be converted into 

intersection station with a maximum 800 metres siding, and a 120 

m passenger quay (3 DEV52 coaches and 1 generator wagon where 

possible, as well as 1 restaurant car). A siding will be 

constructed with a possible extension to a blind alley where 

damaged wagons could possibly be parked. In the six other 

intermediate stations only a maximum 500 metre siding will be 

constructed, which may be later extended to 800 metres. 

432. Regarding track maintenance requirements, two sections will 

be based at Bougouni and OUangolodougou respectively. The 

districts will be scattered along the line and each district will 

focus on its line which will be 60 km on the average. The 

district headquarters will coincide with an intersection station. 
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433. Bougouni, Sikasso and Ouangolo will be relief stations for 

the driving personnel. The corresponding installations will be 

put in place accordingly. 

434. with regard to the rolling stock, an inspection post will 

be constructed at Bougouni while a depot will be built at Sikasso 

with a workshop for the hauled stock. 

435. The depot will be used for the repair of rolling stock, 

periodic maintenance of the handling machine needed in that 

locality, as well as for other services such as water, oil, fuel 

etc. and locomotive under-parts check. It will comprise at least 

3 tracks including 2 with inspection-pit. 

436. One of the pits will be about 24m long to ensure complete 

inspection (check) of the coaches and locomotives. 

437. These tracks will be covered by a hall 15m wide and 24m 

long. The offices, stores and technical section (battery 

charging, oil check etc.) will be adjacent to the main hall. 

438. One of the spans will be fitted with a 5-ton gantry crane 

to allow for change of bogie on the wagons. Depending on the 

height of the span and the load it is intended for, it can be 

equipped with jacks capable of lifting hauled stocks and 

locomotives. 

439. Near the passenger hall will be constructed a transit store 

to be managed jointly with economic operators for the storage of 

agricultural product or inputs (agricultural production, 

fertilizers, plant protection products etc.). The store will be 

served by a side lane with a quay for loading and unloading. 

This arrangement will allow for the transportation of 

agricultural machines, civil engineering equipment and rail/road 

complementarity regarding the collection of agricultural produce 

or distribution of agricultural inputs. 



i 

112 

440. The depot will also be furnished with a turning triangle for 

the handling of engines and hauled stocks where necessary. 

Operations programme 

441. The traffic to cope with will determine the operation 

programme of the new line. 

442. At the time of drafting this report, no recent data were 

available in the ECA Transport, Communications and Tourism 

Division or in the services and administrations contacted. 

443. The CEAO community transport plan prepared way back in 1984 

made the following projections: 

Table 26: Estimated traffic (Thousands of travellers or tonsl 

YEAR 1990 1995 2010 

TRAFFIC PASSENGlilltS GOODS PASSENGERS GOODS PASSENGERS 

INTERNATIONAL 258 733 465 1063 1692 

DOMESTIC 429 76 497 88 770 

Ii TOTAL 687 809 962 1151 2462 

444. The passenger traffic was also estimated on the basis of 

road origin/destination surveys conducted in 1986 by the 

"Direction et contr6le des Grands Travaux (DCGTX) of COte 

d'Ivoire within the context of c6te d'Ivoire National Transport 

Plan. 

445. Based on certain potential traffic hypotheses between 

Northern C6te d'Ivoire and the Sikasso region which could 

reasonably be reached by railway, the passenger traffic was 

estimated at 250 passengers per day between Ouangolodougou and 

Sikasso. 

446. Since the Bamako-RAN line is to connect 3 and even 4 

capitals of neighbouring countries (Bamako, Abidjan, Ouagadougou 

GOODS 

2370 

133 

2503 
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and Conakry if Bamako-KanKan partly uses the track), the traffic 

estimates contained in the CEAO community transport plan were 

prepared on bases which we consider very valid. 

447. Furthermore, these estimates are not at variance with those 

contained in the Ouangolodougou - Sikasso project mentioned 

earlier on. 

448. Considering the effects of economic stagnation prevailing 

everywhere, particularly in the countries concerned by our study 

and guided by our experience in rail transport, with particular 

reference to the Dakar-Bamako railway line, the following 

estimates can serve as a basis of drawing up the Bamako -

Ouangolodougou - Abidjan rail operation programme. 

Table 27' Traffic estimates • 

I TRAFFIC I PASSENGERS GOODS 

i International 80 000 500 000 T 

Domestic 400 000 120 000 T 

Total 480 000 620 000 T 

449. SNCS' performance in terms of international and domestic 

traffic is estimated at about 6 500 passengers/month. 

450. Even if the SNCS example is not a standard one, it is worth 

reflecting over in order to avoid over-equipment which leads some 

networks to unsurmountable difficulties. 

451. In 1991, Mali's imports through highways other than Dakar 

were estimated at 458444 tons compared to exports through the 

same channels estimated at 85689 tons, i.e. a total of 544 133 

tons. 

452. The imbalance between export and import should improve 

within the framework of the restructuring of our economien with 

rail linkages. 

I] 
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Organization of goods traffic 

453. It is estimated that considering the nature of the goods 

listed in the 1991 performance table, the goods traffic will be 

provided by full wagons carted by full trains plying between 

Abidjan and Bamako without much change. 

454. Some products will be transported in containers and 

hydrocarbons in tankers. In either case, however, container 

traffic will increasingly develop on account of the advantages 

it offers and the additional possibilities it provides for the 

complementarity of the modes of transport (rail-road in 

particular) . 

455. It is assumed that the goods will be transported by full 

trains of 900 net tons on the average and hydrocarbons by train 

of 700 net tons, with tankers with an average capacity of 52m3 

and a tare of 18 tons. 

456. During the 1990 financial year, the international traffic 

to Mali, transiting through or originating in Senegal, was 

provided by full Dakar - Bamako trains of 813,30 net tons on the 

average. These trains were generally pulled by locomotives of 

CC type with 2400 HP. As far as domestic traffic is concerned, 

these locomotives pull trains of over 10 000 net tons and 1 500 

gross tons. Senegal national network is relatively easy, with 

no gradient of 10%. 

457. Thus, it is possible to estimate that the set of full trains 

will be constituted by 32 wagons with an average load of 20 tons 

each. 

458. The average length of the trains will be 470 metres. 

459. The maximum tare of each wagon will be 18 tons on the 

average. 
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460. The gross weight per full train will then be 1 504 tons. 

461. This is perfectly compatible with the general 

characteristics of the standard locomotive and the criteria for 

the layout of the new line. 

6.1.8 Rolling stock requirements 

462. The Bamako - Abidjan return journey traffic will always be 

provided without any difficulty by the returning trains which are 

almost 80% empty (as is the case for the Bamako-Dakar line). 

463. For the departure traffic (Ouagadougou-Bamako) 593 trains 

will be needed. 

464. The number of trains to run in each direction, granted that 

there is no stoppage on the railway line, will then be 1 625 

trains/day. 

465. It is estimated that two trains will be needed in either 

direction each day to make up for any eventualities. The 

additional capacity provided (+23%) is adequate in this respect. 

The management will include optional trains in this additional 

capacity. 

6.1.8.1 Wagon fleet 

466. The total fleet of wagons needed for the traffic is highly 

influenced by the turn-round time (time lapse between two 

successive loads of the same wagon). 

467. Since Ouangolodougou is 618.8 km from the Abidjan-Niger 

line, the Bamako-Ouangolodougou-Abidjan distance will be 1 170 

km. 

468. In view of the significant improvements expected from the 

new follow-up methods in terms of real traffic time (Anticipated 
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Goods Computer System: SIAM), the turn-round time on the line 

will be fixed at 10 days. 

469. The principle of block trans will be strictly applied and 

the goods in homogeneous batches as well as hydrocarbons and 

containers can be transported below the 10 day time lapse. 

470. The rate of availability of the wagon fleet is fixed at 85% 

as is the case in our present railway operations. The fleet of 

wagons needed will therefore be 612 wagons. 

6.1.8.2 Fleet of Locomotive 

471. On the network of Senegal National Railway corporation, 

locomotives CC 2400 performed on the average 116 000 km with all 

the time wasted for various reasons, some of which would have 

been systematically eliminated if the network was wider 

(phosphate trains perform 110 km at most). 

472. It can be estimated therefore that a locomotive on the new 

Bamako-Abidjan line will perform a minimum of 120 000 km 

annually. 

473. The minimum 

be fixed at 75%. 

rate of availability for the locomotives will 

(This treshold is below the one fixed in the 

SNCS contract/plan. This contract is respected). 

474. Under these circumstances, the engine fleet in respect of 

goods traffic is estimated at 16 locomotives. 

6.1.8.3 passenger train fleet 

475. With regard to passenger traffic, the transport taken into 

account is the Bamako-Ouagadougoutraffic to and fro. 

476. Between Abidjan and Ouagadougou, passenger traffic is 

guaranteed and available capacity exceeds performance. The 
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circulated time frame which allows for connection is fixed with 

mutual agreement among the various networks. 

477. Different solutions are applied. Passengers can change 

train or see their coaches incorporated in another train, thus 

enabling them to continue their journey. 

478. In view of the relatively large number of urban centres 

along the line and the distances between these centres, it is 

possible to estimate the average distance per passenger at 175 

km, all traffic put together. This gives a total of 84 million 

passenger-km on the new line. 

479. In order to cope with this potential transport need and 

taking into account the diversity of the clientele, the following 

service should be recommended daily and in each direction: 

one express train; 

one non-stop train; 

one omnibus train. 

480. All the trains would be pulled by classical locomotives, the 

same as those of goods trains, which should be capable of running 

at 100 km/h. The line is built for 120 km trains or more, with 

other locomotives capable of running at speeds fixed by UAR i.e. 

120km/h for goods train and 160 km/h for passenger trains. 

481. For express as well as non-stop trains, that will make it 

possible to reach commercial speeds of 55 to 60 km/h. 

482. The trains will be composed in a way as to provide a total 

traffic of 900 passengers per direction. The income per seat-km 

provided will make it possible to determine the maximum 

composition of each train. 

483. The hauled stock will be designed in a way as to meet the 

comfort requirements of the region. Considering the current data 
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at our disposal, rustproof and air conditioned coaches at least 

for first class passengers and sleeping cars with fans for second 

class passengers would do. 

484. Power for the air-conditioning will be provided by tractive 

locomotive or generator wagons incorporated in the set. 

485. The total fleet will be composed as follows: 

10 second class coaches; 

6 first class coaches; 

4 sleeping cars; 

4 generator wagons. 

486. The locomotive fleet corresponding to the service to be 

provided will be 13.5 locomotives. 

487. Taking into account the traction reserve for the goods train 

fleet, a fleet of 13 locomotives will be enough, out of the total 

traction fleet which will then comprise 29 locomotives. 

488. The total traffic to be provided in each direction on the 

new line will be far below the capacity. This will make it 

possible to cope with the development of traffic for the years 

to come. 

489. The locomotives envisaged will have the following general 

characteristics: 

cc type; 

2 400 range; 

tare in the market range of 90,500 tons; 

maximum speed: 102 km/hi 

actual power: 2196 HPi 

coupling: 35/70 tons; 

total length: 18,504 metres. 
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490. For a grip coefficient of 0.25 and maximum gradients of 10% 
this locomotive is capable of pulling trains of 1571 tons at 20 

km/h. 

491. Since the maximum effort it can exert at the hook is 29,646 

tons, only the maximum grip and gradient of the line limit the 

weight of the train that can be pulled at 1 571 tons. 

6.1.8.4 Determining the capacity of the line 

492. The formula known as Scott formula gives the relationship 

between the number of trains to be run and the length of the 

section between two intersection stations. 

N K. 1440/m where: 

N: number of trains that can run per dya and per 

direction; 

1440: 

M: 

K: 

number of minutes in 24 hours; 
minimum time necessary between two trains going 

in the same direction, crossing at the two ends 

of the section, one train in the opposite 

direction for the section whose travel time is 
the longest: 

a coefficient describing the value of the 

operation (importance of incidents and delays). 
For a well managed and well equipped network K = 
0.7; where the delays are many K = 0.6. It can 
be estimated that coefficient K = 0.7 will be 

applied on the Bamako - RAN line. 

493. supposing that the longest section is 60 km and that the 

trains are making 60 km/h, the line will have a minimal capacity 

of: 

N = 0.70 x 1440/60 = 16.8 trains per direction i.e. 33.6 

trains or 33 trains per day. 
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494. This means that we are far from the saturation point, more 

so as only 60 km separate the stations and the trains can make 

more than 60 km/h on the longest sections. 

6.1.9 Investment evaluation 

6.1.9.1 Tecbniqal cbaracteristiqs of tbe tracks 

495. Regarding the proposed interconnection of rail networks in 

West Africa, the technical characteristics will be the same as 

those of the Bamako - RAN line. 

496. This uniformity has no influence on the estimation of the 

projects whose gauge could be 1,067 m instead of l,OOOm. 

497. The difference in terms of track construction costs, apart 

from the geological and relief data, will mainly come from the 

equipment (rails, sleepers, hooks and nature of the joints). 

498. The track is considered for a line whose minimum curvature 

radius will be 4 = 800m and a maximum gradient of 10%. 

499. The vertical circular connections will be made with a 
minimum radius of 5 OOOm. The horizontal connections will be 

parabolic. 

500. The superstructure will be made up of: 

rails of 36 kg/ml at the minimum; 

concrete sleepers at the rate of 1667 units/km; 

elastic hooks; 

10001/linear metre of crushed stone ballast of adequte 

hardness (Devald coefficient of 12 at the minimum). 
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6.1.9.2 :Infrastructure 

501. The platform will be at least 6.0 m wide. The gradient of 

the slopes will be 3h/2v. 

502. The crosswise drainage systems will be made up of escape 

holes preferably and 1 metre diametre pipes. 

503. Important bridges will be as much as possible in reinforced 

concrete designed for axle loads of at least 20 tons. 

504. Telecommunications and signaling will be provided through 

a feeding wire buried along the track. 

505. Modern operation of a rail network is based on direct, quick 

and constant intervention of the management at its various 

echelons. It is vital therefore that the various echelons are 

perfectly and instantaneously informed so as to enable them 

intervene quickly on any matter falling within their purview and 

give the necessary directives. 

506. Such an organization is viable only if it has the 

appropriate telecommunications resources whose nature varies 

according to the service one wants to put in place, the 

implementation of which entails very considerable investments. 

507.:In the case of the Bamako ex Ran link, the 

telecommunications and signaling will be provided through a cable 

buried along the track with as many cuts as possible for the 

operation of the line. The characteristics of the cable will be 

determined on the basis of the detailed study of entire 

telecommunications and signaling system. In view of the rapid 

technological development, any proposal at the moment would only 

be a provisional indication pending the effective implementation 

decisions of the projects. The same holds for the radio-ground

train and signaling links. 
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6.1.9.3 Earthworks 

508. The "Groupement Direction et ContrOle des Grands Travaux 

(DCGTX) and the "Regie Abidjan-Niger (RAN) conducted a 

feasibility study on the Ouangolodougou-Sikasso line. 

509. The total quantities of earthworks were obtained by applying 

rail standards to the natural terrain of the first section of the 

Ouangolo-Mali border line, i.e. 24,307 km. 

510. After extrapolation on the length of the Ouangolo-Skasso 

track (190 km), the quantities obtained were broken down 

according to the proportions observed on the Ferkessedougou

ouangolodougou and Korhago - Boundiali roads. 

DESCRIPTION OtJANGOLO-MALI MALI 
BORDBR (!to) 

Clearing of light 10 
soil 

cleaing of friable 0.5 
soil 

Clearing of rocky 0.5 
soil 

Loose soil 0.5 

Cuts and fills 35 
(light soil) 

Cuts and fills 8 
(friable soil) 

Borrow-pits filling 45.5 

511. The following technical norms were adopted: 

maximum gradient ~ 1.2% 

Minimum radius ~ 500 In 

Profile radius ~ 5000 m (1.0%) 

BORDER-SlKASSO 
(!til 

10 

0.5 

2 

0.2 

33.5 

8 

45.5 

512. The gradient of 1.2% higher than that provided for in the 

norms (1.0%) was chosen after maximizing the investment/traction 

costs. 
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513. The cuts and fills profiles are those used by rAN with, as 

the cuts profile, an elevation between the bottom of the ditch 

and the edge of the earthwork platform of 1.00 m or 0.90 m. 

514. Under these circumstances and bearing in mind the station 

installations, the total volume of earthworks was 7507420 m3 , 

i.e. an average of 37537.10 m3 per kilometre. 

515. Considering that this is a preliminary estimation, 

especially as the consultant neither has detailed topographic 

studies nor all the 1/50,000 maps in respect of the entire strip 

that the railway line should cover, one can reasonably quantify 

the earthworks by extrapolation, more so as the distance is 

relatively easy in terms of both the relief and the consistency 

as well as nature of the soils. 

516. The volume of 

20,833,090.50 m2 i.e. 

earthworks is 
3 20,833,000 m . 

therefore estimated at 

517. The total area cleared together with land scraping was 

8500000 m2 expressed in percentage as follows: 

Clearing of savana and forest zones: 60%; 

Clearing of swampy areas: 5.9%; 

0.20 m scraping of vegetable soil in savana and forest 

areas: 30.6%; 

Scraping of vegetable soil in swampy areas: 3.5%. 

For the entire line based on extrapolation, the total area 

cleared and scraped will be 23,587,500,000 m2 . 
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Table 29: Bamako - exRAN estimate 

_rlpt! ... Unit _tlty Unit Price CfA _~JFA fM; 
(fr8) 

infrastryctyre 
1. Earthworks 

- Setting of the Site 

~ 
forfeit 300 

- Clearing 23 587 500 60 1 415,25 
~ General earthworks 20 833 000 500 10416,5 
2.~ 

~ pipes, scuppers and drainage ditches F/I<m 555 4 000 000 2220 
- Major drainage systems (frame bridges, beam bridges F/klll 555 5 000 000 2775 
- Highway intersection works U 5 70 000 000 350 
- Bridge over the Niger River ml 800 6 500 000 5200 
- Bridge over the Bayee River ml 400 6 500 000 2600 
- Various rivers (Ferakoro, Bani, Maoo, Beoule, 

Senifin end Kobe) ml 450 6 500 000 2925 

s..t>-total (lnfrastMICture) 2B 201,75 

II 
Description lJnit Quantity unit price CfA _~JFA frs 

(frs) 

I' Rans 369/ml (1 200 km) T 43 200 260 000 11 232 

Sleeper Cl ips U 4 000 800 265 1 060 212 

Sleeper cl ip bolts u 4 000 800 245 980 196 

! Sleeper clip col tars U 4 000 800 90 360 072 

Corded rubber sole-plates U 2 000 400 245 490 098 
I i Concrete bibloc sleepers U 1 000 200 1 500 8 501.7 

Rail welding U 90000 20000 1 800 

m3 590 000 4 SOD 2 655 
Ballast 

Labour/km F/km 555 10 000 000 5 550 

Switches U 100 9 000 000 900 

Sub-total 28201,75 
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Table 31: St'atj 9f!S - Aui ldirp - Workshops 

DESCRIPTION UIIIT IILWITITY UNIT PRICE CfA Fl:S NOJ/IT,I" FRS I 
STATION 

! 
m2 Travellers' bui lding 300 250 000 75 

I lransit store m2 300 200 000 60 

m2 600 200 000 120 

Accommodation for station master m2 150 250 000 375 

District accommodation m2 150 250 000 375 
~. 

Accommodation for section head m2 150 250 000 37 f S 

Accommodation for inspector m2 200 250 000 50 i 

Accommodation for head of m2 200 250 000 50 
estabL ishment 

Rolling stock equipment F . . 70 

Mlscel Laneous - . . 2 5 

Sub,total (1) 540 i 

BOUGOUNI STATION ANa OTHER STATIOWS 

Travellers) buitdings m2 300 250 000 75 
, 

Living quarters for station masters m2 150x16 250 000 600 

i Livi~g Quarters for track section head m2 150 250 000 37,5 

I Living quarters for Chief of District m2 150x7 250 000 262,5 

Intermediate stations m2 150x14 250 000 525 

I Sub-totat (2) 1 500 

OUANGOlO STATION 
, 

living guarters for track section head m2 150 250 000 37,5 

I living quarters for lnspector ~ 200 250 000 50 

Living quarters for officer m2 150 250 000 37,5 
responsible for roll ing stock 

! 

sub-totel (3) 125 .,-

Total (1 + 2 + 3) 2 165 
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6.1.9.4 Means of conveyance in use 

518. It is assumed that the track equipment will come from the 

port of Abidjan and that the ballast will cover an average 

distance of 200 km. 

519. For the switches, the 

conveyance in use is estimated 

average distance 

at 880 km. 

Table 32: Heans of conveyance in use 

" '.noT Dan .. '0' 

_ll. nt 5 OOOT 880 4 4 

520. TeLecootrunications and signalling (lump sum) 1950 1 000 (106). 

of 

Table 33: acc",,' t"latiOlLof 'nves_tLfexclucllnll roll 1m lOt""") 

< 

• 

Table 34: Inves_ts for .... ine and lululed stock 

.6 

., 
<nUl 

means of 

,. 0' 

44 

,d>, 

,n . 

•• ", M.. 

.,6 

'", 

" '" 

521. The goods traffic fleet is calculated for the entire Bamako

Abidjan distanc. This is because after part of the Mali bound 

traffic is done by rail up to ouagadougou and continued by road, 

the calculated fleet would produce an excess capacity. However, 

since the percentage currently covered by road is not known for 

a significant period, we have prefered to use this method. 

, 
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522. For the shunting motor tractors, what is needed is to 

supplement the existing fleet at the terminal (Ouangolo and 

Bamako) and make provision for the important intermediate 

stations of Sikasso and Bougouni. 

6.2 ouagadougou - Piori - Niamey 

status of the Sahel Railway 

523. The ouagadougou - Niamey link (respectively capitals of 

Burkina Faso and Niger) is basically a link aimed at opening up 

these two countries and promoting the development of natural 

resources. 

524. Burkina Faso and Niger are mainland countries with no outlet 

to the sea and are essentially characterized by savana and 

desertification. Rainfall is very low and very significant 

efforts were made to harness the few hydraulic resources and 

promote agriculture in general. 

525. The major resources are constituted by livestock, 

particularly in the regions where the proposed railway line will 

pass. 

526. The mining resources are considerable and their eXploitation 

is conditional upon the construction of the railway line, the 

only means capable of resolving the problem posed by the 

transportation of these resources up to the nearest port, while 

remaining completitive on the international market. 

527. Burkina Faso realized the important role that railway can 

play in its harmonious development, while preserving its economic 

and social environment. 

528. Already, half of the distance is covered by the Sahel 

railway project. 
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529. The Sahel railway is the priority component of the projects 
known as Tambao. 

530. This set of related projects is mainly located in the North
Eastern part of Burkina Faso. 

531. It comprises: 

The contruction of the Sahel railway; 

The tapping of Tambao manganese including the 
construction of the facilities and provision of 
equipment of a mining post at the port of Abidjan; 

The construction of the Tin Akof dam and the Tambao 
water supply installations; 

The construction of a cement factory for the 

exploitation of the Tin Hrassan limestones (35 Km 
West-North-West of Tambao). 

532. This rail track is an extension of the existing line between 
Abidjan and Ouagadougou. 

533. With a total length of 345 Km the Ouagadougou-Tambao track 
will link 8 stations including 4 major ones, namely Ouagadougou, 
Kaya, Dori, Tambao and 4 secondary stations viz. zitenga, Boile 
Bidadaol and Markoye. Eight other intermediate stops can be 
constructed as and when necessary. 

534. All the studies relating to the Ouagadougou-Tambao line have 

been completed. The delay in their implementation is due to lack 
of funds. Thanks to the determination of Burkina Faso and with 

the help of institutions and friendly countries, the construction 

works on a 105 km segment (Ouagadougou-Kaya) have been completed 

and will soon be operational. 
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535. Works on the first portion (earthworks and bridges) of the 

second segment (Kaya-Tambao) began with local funding since 3 

August 1989 but as far as we know work has stopped at the moment. 

536. At the time work stopped, filling was completed over a 

distance of 102 km, representing 88% of the Kaya-Dori segment and 

43% of the Kaya-Tambao segment. What was left was the supply and 

development of 24 km of the last layer 15 cm thick. 

537. Work on the bridges was slated for August 1990; trenches 

were even made in the filling for the construction of the bridges 

to begin. 

538. An evaluation of all the projects, Sahel railways and 

exploitation of the Tambao manganese deposit, was nearing 

completion at the time the consultant visited Ouagadougou in May 

1992. The total cost of the 2nd Kaya-Tambao segment was 

estimated at CFA frs 24 141 million at June 1990 value. 

539. The total cost of the works including supervision on the 

stoppage date amounted to CFA frs 2 024 984 754. The remaining 

cost of earthworks and bridges on the 102 Km was estimated at CFA 

frs 1 316 004 including CFA frs 177 004 578 for the completion 

of the earthworks and CFA frs 1 139 000 000 for the construction 

of bridges. 

6.2.2 .va1uation of the remaining investments to be 

made in oonneotion with the Kaya-Tambao line 

540. In June 1990, just before the stoppage of the track 

construction works, the "Office GEmerale des projets de TAMBAO" 

updated the construction cost of the Kaya-Tambao segment (240 km) 

estimated on the basis of the outcome of the 1986 tender with a 

5% annual price increase. 

541. On that basis, the updated cost in June 1992 was: 
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Table 35: Updating of investments 

LOTS IIORK DONE REMAINING WORK TO aE O~ AND MATERIALS TO TOTAC:O eFA 
AND BE PROVIDED <10 eFA FRS) FRS I JUNE 

MATERIALS 1992 VALUE 
SUPPLIED JUNE 1986 JUNE 1990 JUNE 1m 

VALUE VALUE VALUE 

1. Earthworks and bridges 1916 4553 5019,663 
I 

i 
. 

I 2. Laying of track t ballasting; weLding, 1899 3206 2544,842 

i 
demarcation of bounda~. signaling 

3. Buildings Quays and station compounds - 513 624 687,469 

4. Telecommunications - 1417 1722 1896,916 

5. Supply of track equipment i 

i Rail 581 4172 5071 5590,879 I 
I Switches · 89 108 119,269 

i Hooks · 1145 1392 1534 410 , 
6. Supply of ballast 1432 1741 1919 011 

7. Supply of concrete sleepers · 2287 2780 3064 799 

B. Supervision of works and supplies 119 . 1226 1351,_ 

TOTAL 2616 - 21525 23730,949 26615,089 

* Since the value of the work done and of the materials supplied has been updated r the total cost of the Kaya~ 
Tambao link would be CFA frs 26615089 million as at 30 June 1992. 

542. On the basis of this amount, the cost of the Ouagadougou

Dori line would be CFA frs 28 500 324 million in June 1992. The 

Kaya-Dori segment would cost CFA frs 1 667 443 million. If we 

deduct the cost of the work already done and materials already 

supplied in 1990, the remaining investments to be made in June 

1992 would then be CFA frs 13 730 20 million. 

Layout of tbe Dori-Niamey Line 

543. From the Dori station situated on the North-West of the 

agglomeration, the proposed layout runs across R.D11 (District 

Road 11) by a rail bridge (if possible), follows RN3 (Highway 3) 

to the North, crosses it at an upper level crossing before Yatako 

(about PK 50) and continues southward through the border 

separating the two countries. 

544. The line continues south of N3 (Highway 3) of Niger, runs 

across the town of Tera and N3 (Highway 3) at a lower level 

crossing. 
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545. The first 150 Km of the line are almost level run with the 

maximum gradient of 2% on a short segment. 

546. The layout later runs across N3 (Highway 3) four more times. 

The railways runs across only one river, the Dargul. 

547. Along the segment, the layout continues on an almost flat 

terrain with two gradients of only 5%. 

548. After passing through Gotheye, the layout descends into the 

valley of the Niger River which it crosses in its narrowest zone 

between Saya and Farie-Haoussa. 

549. The line later passes over RNI (Highway 1) which it follows 

to the North up to Niamey. 

550. The fact that the layout of the railway line follows the 

road on long sections makes it possible to avoid the construction 

of sidings on important sections. Furthermore, on this segment, 

the terrain is rugged, with the gradients not exceeding 5% in 

both directions. 

551. The line goes as far as the Niamey station in the North 

where it will be connected to the other projected lines. The 

Dori-Niamey distance, after correction, is estimated at 280km. 

552. If the Dori-Ouagadougou distance (257 km) is added, the 

length of the line linking the two capitals viz. Ouagadougou and 

Niamey will be 537 km. 

Truck~ and stations from Dori to Niamey 

553. The terrain is one of the most favourable for the 

construction of tracks. The presence of lateritic soil makes the 

filling easy. The main inconvenience in the Sahelian zone has 

always been the danger posed by the erosion of the slopes. Apart 
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from that, there are no specific difficulties in the laying of 
a track. 

554. On this line, there are only two agglomerations 

and GOTHEYE where stations 
of some 

namely TERA importance, 

constructed. 

should be made 

will be 

stations must 

formalities. 

For reasons of single track operation, provision 

for 10 intermediate stations. The DORI and TERA 

be equipped for possible border crossing 

555. The maintenance of the rolling stock will be done at 

Ouagadougou and Niamey in workshops and depots which will be used 
for other lines in operation or to be constructed. 

6.2.5 Bridges 

556. Apart from the bridge on the Niger River which is about 1 

OOOm long, only one bridge of some importance will be constructed 

on DARGOL. 

557. The intersections with the highways will necessitate the 

constructions of six rail bridges and 3 road bridges. 

Evaluation of investments relating to the Dori
Niamey line 

Table 36: Infrastruotures 

OE5CRIPT ION UNIT CUAWTITY UNiT PRICE eFA AMOUNT eFA FRS ,06 
FRS 

1. Earthworks: Setting of the site 

~ 
forfsit 3<)0 

Clearing 11 900 000 60 714 
General earthworks 7882 264 3941 

2. Bridges 
Pipes, scuppers and drainage ditches F/km 280 4 000 000 1120 

Rail bridges U 6 70 000 000 420 

Road bridges U 3 60 000 000 160 

Bridge over OAR Gal m 400 6 sao 000 2 600 
Bridge over the Niger River m , 000 6 SOO 000 6500 

StJ>-total 15 m 
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T abl e 37: StIlel"Structw-e 

DEseRl PTlIlII IJIIIT IIlWITlTY UII T PRICE CFA FIlS lIJ ~ CfA FRS lrf> 

Rail 361 simi (560 km) T 20 160 260 000 52 416 
Sleeper cl ips u I 867 040 265 4 947656 
Sleeper clip bolts U I 867 040 245 4 574 248 
Sleeper clip cottars U 933 520 245 1 680 336 
Concrete bibloc sleepers U 466 760 8 500 793492 
Rail "",lding ) 40000 20 000 800 
Ballast 280 000 4 500 1 260 
Swi tches u 70 9 000 000 630 
Labour F/km 280 10 000 000 2800 

I 19786,744 

Table 38: lui ldings Stations 

DESCRIPTION UNIT QUANTITY UliIT PRICE AMOUNT 106 CFA 
FRS 

AVERAGE STATU .. S m2 2 

TraveLlers buildings 2 300.2 250 000 ISO 
living quarters for station master :> 150.2 250 000 75 
Stores m2 80x2 250 000 32 

lOU TRAFFIC STATIONS 

(1) Travellers buildings m2 100.10 250 000 250 
Living quarters for Station Masters m2 150.10 250 000 375 
Living quarters for Dlstrict Heads ~ 150.4 250 000 150 
Living quarters for Section Heads m 200.1 250 000 50 

s.m-total 1082 

558. The Niamey and Dori buildings and stations were taken into 

consideration with regard to the other segments and lines. 

Telecommunications - Signaling 

559. This post is estimated for a lump sum of CFA frs 990 

million. 

Table 39: Means of conwet8'¥:e in use (at 10F tTl:) 

DESCRIPTltIi ESTIMATED YEIGHT AVERAGE OISlAliCE TOIIf1(II (IN 106) AIIEUIT (1rf> CFA 
IN TOIlS (KII) FRS) 

Rail 20160 1350 27216 7:12.16 

Sleepers 709 475 340 241 222 2 412.22 

SIBil ,",Ji~& 1 000 1350 1_35 13_5 
miscellaneous 

Ballast 406 000 140 56.84 568.4 

5W-total 3 266.211 

560. The rails and small equipment are expected to come from 

cotonou, the sleepers may come from Dosso or Ouagadougou where 
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would be established the production factory. with regard to the 

ballast, it is the average distance that is taken into 

consideration, it being understood that it will be possible to 

open more than one quarry between Dori and Niamey in addition to 

the use of the gravels of the Niger River bed. 

Table 40: Recapitulation of the Dori-Niamey Investments 

DESCRIPTION AMOUNT IN 106 CFA FRS 

Infrastructures 15 775 

Superstructures 19 786 744 

stations and buildings 1 082 

Telecommunications - signaling 990 

Means of conveyance in use 3 266.28 

Total 40 900 024 

6.3 Niger-Nigeria link 

6.3.1 Layout of the track 

561. In the CEAO community transport plan, the rail link follows 

the Dosso, Dogondoutchi, Birni N'Konni layout within the Niger 

territory and continues to Gusau via sokoto. This layout would 

be studied within the context of this plan at the request of the 

authorities of Niger. 

562. In a bid to reduce the Inter-State distance and bearing in 

mind the current development projects, the consultant proposes 

a layout starting from Dosso and passing through Tema, Ougi, 

katami, Dingyadi and Sokoto. This layout with a total distance 

of 250 km will join the important city of Sokoto in the North 

west of Nigeria, capital of the State of the same name with a 

total population of almost 4 400 000 inhabitants (4 392 391 

according to the last census whose results were published in the 

Daily Champion No. 60 of Friday 20 March 1992). 



135 

563. Furthermore, Nigeria has caused the inclusion, among other 

things, of the Kaura - Namoda - Birni N'Konni railway project(RWT 

1 36-01) via Sokoto in the Second united Nations Transport and 

communications Decade Programme. 

564. According to the officials of the Ministry of Transport of 

Niger, the Niger National Conference had called for the pursuit 

of a railway project between Maradi and Kaura - Namoda. 

565. The consultant feels that since Nigeria has caused the 

inclusion of the Kano-Katsina railway link project (RWT1 36.03) 

in the Second United Nations Transport and Communications Decade 

Programme, this line could be extended to Maradi instead of the 

Maradi-Kaura-Namoda link requested, thus reducing by one third 

the length of the track to be constructed. 

566. The new Dosso-Sokoto-Kaura-Namoda linewill be about 240 km, 

taking into account the necessary curves and adjustments. This 

reduces by almost 200 km the layout indicated in the CEAO study 

(613 km). 

567. The proposed layout crosses the RN236 (Highway 236) in Niger 

and Highway A1 in Nigeria, at the entry of the city of Sokota. 

It crosses the secondary Gandi road between Gandi and Bakura. 

At Augi, the track crosses a large swampy area. 

568. considering the gauge difference between the Nigerian 

network and the network to be constructed in Niger, a consensus 

should be reached between the two networks in order to determine 

the point where the gauge should be changed. A priori, the 

Sokato station would be the ideal place given the important role 

it will play in the operation of the subregional railway network. 

Under these circumstances the Dosso-Sokoto line would be a metric 

gauge. 

569. The more detailed study of the layout will be conducted in 

co-operation with the two countries and on the basis of field and 
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topographic surveys, using the data of the proposed Kaura-Namado

Birni-N'Konni study. On that occasion the sites of the stations 

will be identified as well as the building materials, especially 
ballast. 

570. According to information yet to be confirmed, the Kaura

Namoda-Zaria railway line is in a bad state and will have to be 

rehabilitated before the extensions and connections. 

571. Apart from the hurdles already mentioned, the terrain does 

not pose any specific problems in relation to the layout 

contained in the CEAO transport plan. The confirmation of the 

traffic will be done through the Nigeria network either from or 

to the harbours of the country (Lagos or Port Harcourt) or from 

Chad, Maiduguri being the nearest station (for the time being) 
from N'Djamena, the capital of Chad. 

Operation programme 

572. The Dosso-Sokoto line should be operated according to a 

programme that takes into account the configuration of networks 

around the terminals. Judging by the various wishes expressed, 

trade between Niger and Nigeria is one of the most scattered, 

with several crossing points along the border between the two 
countries. Traffic statistics between the two countries are not 

sufficiently developed as to serve as a basis for any forecast. 

573. In the CEAO plan, the proposed layout was longer and was 

intended to serve more localities. 

574. The operation programme below prepared by the consultant on 

the basis of the estimations contained in the CEAO plan is only 

for purposes of illustration. 
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Dosso-Sokoto (250 km) 

575. The CEAO community transport plan made provision for the 

traffic below as far as the Niamey-Gusan link is concerned. 

Table 41: Traffio foreoasts 

YEAR 1990 1995 2010 

Traffio Passenger Goods Passenger Goods Passenger 

i International 82 6 149 5 589 

Domestic 1124 121 1114 137 1877 

Total 1206 127 1263 142 2466 

576. The Dosso-sokoto line is suitable for a shuttle train, the 

to and fro journey being done by a train within the framework of 
current rail operations in the subregion. 

577. For trains with a unit capacity of 400 seats for example, 

all classes put together, and a 65% occupancy rate, the number 

of daily trains to be programmed will be 7,629 rounded up to 8 

000, i.e. 4 trains in each direction. This number brings the 

occupancy rate down to 62%. The commercial speed could be 50 

km/h. Concerning goods traffic, supposing that the Niger-Nigeria 

traffic is 40% of the traffic in the opposite direction, and 
depending on the tonnage to be transported, all that needs to be 
done is to convert one of the 4 passenger trains into a composite 

train in order to get the expected traffic at departure. 

Obviously, this transport will expand in 10 years time and two 

goods trains will be needed in each direction. 

578. In such calculations, it is observed that the capacity of 

the line is far from being attained if the spacing of the 

stations is maintained as in the case of the other lines i.e. 

between 25 and 30 km. 

579. The number of stations to be put in use at the beginning of 

the operation could be reduced. Instead of 8 stations in 

! 

Goods 

846 

199 

045 
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addition to the terminals, four or five intermediate stations 

would be enough. The platforms of the other will be developed 

in anticipation of the increase in the capacity of the line. 

580. Four depots will be set up in the intersection stations for 
the maintenance of the track. 

581. The stations will be of low traffic. In addition to the 
main siding, a 80 m side track for possible domestic traffic or 

damaged wagons and another track with platform 80 m long for 

track maintenance service in the district stations will be 
constructed. 

582. The number of locomotives necessary for the eight daily 

trains will depend on the schedules of the trains, the bulk of 
the traffic being constituted by passenger trains. Unless 

otherwise decided by a more detailed study of the needs of the 

clientele, it is envisaged that the trains will operate within 

a time frame of 5 a.m. to 11 p.m. Later, goods trains will use 
in priority the time frame 11 p.m. - 5 a.m. 

583. six locomotives and 5 rail cars will be needed to provide 
the above service. 

584. The number of wagons needed for goods traffic will be very 
much reduced, especially as the intended average load is 29 

tons/wagon and a maximum rotation period of 4 years. Thirty two 
(32) wagons of the same type as those of the other lines will be 

needed. 

585. The standardization of the fleets on the interconnected 
network will make it possible to improve the rate of utilization 

of the rolling stock in general. 

586. The passenger trains will be composed of: 

two first class coaches; 
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three second class coaches; 
one second class coach with a luggage compartment; 

one general wagon (if possible) . 

EVllluation ot investment!!! relating to the 1>0550-. 

Sokoto line 

587. The Dosso - Sokoto link will be evaluated in comparison with 

the HiameY-Parakou line. The proposed track is very similar to 

this line; the total estimated cost in proportion to the length 

of the layout from the Parakou-Niamey line will not bring about 

any significant error. 

588. The total cost excluding the rolling stock of the Dosso

Sokoto line would amount to CFA frs 35 789 million. 

589. By using the same stock as on the other lines, the rolling 

stock needed would cost thus: 

6 locomotives: CFA frs 3 600 million 

30 1st and 2nd class 

coaches: CFA frs 4 500 million 

5 generator wagons: CFA frs 1 250 million 

30 wagons: CFA frs 900 million 

SUB-TOTAL: CFA trl10 250 million 

590. The kilometre line construction cost of the Sokoto-Kaura

Hamoda link and even the Sokoto-Birm-N'Konni link will be the 

same as the one calculated above in respect of the Dosso-Sokoto 

link. The rolling stock depends on the operation programme which 
will be drawn up by the Nigeria National Railway Network. 
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VII. COASTAL TRACK 

591. The coastal track is primarily constituted by several track 

sections from Lagos to Lome. It stretches along the Atlantic 

Coast to Nouakchott, passing through Accra and Abidjan. It is 

interconnected to the national rail networks of Guinea and 

Senegal respectively at Kankam and Tambacounda, and to the 

Liberia mining network at Sanniqui.lle through a scissors 

crossover. The sections are under the control of the Nigerian 

Railway Corporation (NRC), the Joint Benin-Niger organization 

(OCBN) and Togo Railway Corporation (CFT). 

592. These track sections have not been interconnected since the 

construction of the rail networks, for obviously historical and 

technical reasons, and also for lack of a genuine desire to 

integrate. 

7.1 Lagos/qotonou/Lome 

7.1.1 

593. From Lagos, 

branching off (43 

status of the track 

there is the Northern line with the IFO 

km) to Ilaro and Idogo in the west towards the 

border with Benin. A cement factory with an annual production 

capacity of 500,000 tons was constructed with Belgian assistance 

under a joint Nigeria/Benin project at Onigbolo in the North of 

Pobe. On the Nigerian side, it is envisaged to extend the track 

up to the factory; no such plan, as far as we know, has been 

envisaged by the Benin side. The current production of the 

factory is transported by road. However, the OCBN Eastern line 

(107 km) which originates in Cotonou to Pobe via Porto Novo is 

very near - (Pobe-PK 106 + 774). 

594. On this line, Cotonou - Pobe, the portion between cotonou 

and Porto Novo is satisfactory as far as the maximum curvature 

radii and gradients are concerned. An accretion of the fillings 

and restreamlining of the dictches, coupled with a rehabilitation 
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of the superstructure would put the line in a very good state. 

From Porto NOvo, in addition to the rehabilitation of the 

superstructure, several curves will have to be rectified and the 

platform streamlined anew in order to bring the layout with 

geometrical characteristics compatible with modernm operation. 

Some portions of this segment currently have gradients of almost 

20 for thousand. Between the PK64 and 67 more particularly, 

several curves have a radius below 300 m. 

595. The Segbehoue/Pahou segment also requires a thorough 

rehabilitation. The entire superstructure has to be 

rehabilitated. The existing layout can be used once again; only 

some 5 curves will have to be rectified in order to bring the 

radius to at least 500m. Filling over a distance of twenty 

kilometres or so is necessary. The whole track needs ballasting. 

596. In Togo, the status of the Lome-Anecho segment (PK 46 + 725) 

is satisfactory over a distance of 14 km which were strengthened 

with the replacement of 20kg/ml rails by 33 and 36 kg/ml rails. 

The rest of the track has 20 kg/ml rail dating back to the 

construction of the line in 1905; "coconuts" line". A complete 

rehabilitation of the track is necessary. The layout that does 

not pose any difficulty will be reutilized. 

597. The construction of two new sections is necessary in order 

to ensure the continuity of the line from Lagos to Lome. 

598. The Ilaro-Pobe section, about 40 km long, would make it 

possible to serve the Onigbolo cement factory, a significant 

portion of whose production could be transported by rail. Apart 

from the traffic jams, the accidents partly caused by trucks 

would be reduced, the distribution of cement in the country and 

the exportation of this commodity would be facilitated. 

599. The Segbehoue - Anecho section, about 50 km long should be 

laid out North of the International Cotonou - Lome Highway. The 

segment has the inconvenience of having to pass through a swampy 
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area, a lagoon and two rivers viz Mono and Aho. The supply of 

filling materials will also be a problem in regard to the 

construction of the platform in these swampy areas. During the 

construction of the road the same problem was faced and 

appropriate solutions should be found this time. The luxuriant 

vegetation on the field makes the construction of the section 

more difficult. 

600. On the entire Lagos-Lome line, only two average stations 

would have to be built at Oja - Odan on the Pobe - Ilaro section 

and at Grand - Popo on the Segbohoue - Anecho section, in view 

of the existence of sufficiently close stations on the existing 

segments. In the event that a consensus is not reached between 

the two countries on a single gauge for the Lagos - cotonou link, 

a gauge changing device will have to be installed at the border. 

Bridges 

601. In the CEAO community transport plan, provision ha been made 

for three exceptional bridges on the segbehoue-Anecho segment. 

The consultant having travelled the Lagos-Lome distance by road 

wishes to confirm the imperative need for bridges. 

602. The bridge over the Anecho lagoon is about 100 to 150 m 

long. There is need for two more additional 50 m bridges. 

603. The combined rail/road bridge on the Porto Novo lagoon 

(Cotonou - Pobe line) was reconstructed a few years ago. There 

is need for a check during the construction of the new line. 

604. On the Pobe-Ilaro (Idogo) segment, there will be a bridge 

of about 100 m on the river and two 50 m bridges. 

605. An important road bridge will also be necessary in the 

centre of Cotonou over the highway, as well as a few road bridges 

in the agglomerations of Lome, Anecho, Cotonou and Porto-Novo. 

Only two road bridges will be needed on the Nigerian segment. 
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606. Evaluation of infrastructural investment costs for the new 

Logos-Lome sections. 

7.1.2 Idogo - Pobe 

607. This section has already been studied by international 

organizations and was estimated at US$10.6 million (according to 

the CEAO Community transport plan. At the time of the evaluation 

US$l was equivalent to about CFA frs 650 and the total cost was 

estimated at CFA frs 6 900 million. 

88gbehoue ~ Anecho 

Table 42: Evaluation of infrastructures 

Description Amount in millions , 
of CFA frs 

1. Infrastructur~l works (general earthworks and bridges) 1 750 

2. exceptional bridges (IS0+200+100) x 6.106 2 roo 
3~ layout of the superstructure (50 km x 55~106) 2 750 ! 

, 
4. Grand POP(! station 80 i 

Studies and superYis~.01l of worK: 50 km x 8.106 400 

Total 7680 

608. This total does not include telecommunications and signaling 

works (CEAO Community Transport Evaluation Plan). 

609. In view of the difficulties in the construction of the line 
inherent in the nature of the terrain, the relief and the 
climate, these prices should be considered only as indicative 

figures, pending an implementation study and the results of a 

tender. 
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7.2 Lome - Accra 

Layout of the line 

610. The coastal part between the two ends of the new line is 

characterized by the presence of vast lagoons and swampy areas. 
A layout directly along the coast is not therefore possible. 

611. The layout contained in the CEAO study uses the existing 
line of Ghana railways between Accra and Tema (30 km) and the 

infrastructure of the former branch line towards Shahi Hills, 

then move Eastward to across the Volta Valley near SogaKofe. The 

line goes round the Avu and Keta lagoons and heads towards Lome, 
a city situated right at the border between Ghana and Togo. 

612. The existing bridges between Accra, Tema and Shahi Hills 

will have to be rehabilitated. 

613. The line will have about 150 km of new track between Shahi 

and Lome, and 55 km to be equipped with a new structure between 

Accra and Shahi. 

614. The ground covered is without major gradients. It is 

nevertheless not easy for construction purposes on account of 
many rivers and the estuary of the Volta. 

615. The entire line stretches over the Ghanaian territory; the 
1067 rom gauge of the Ghana railways could be extended as far as 

to Lome to the passenger and goods stations. There the 

transhipment and charging of axles gauge will be done in 

accordance with the solution that will be adopted (1000 rom - 1067 

mm) • 

Tracks and stations 

616. Most of the soils in the region are not good for earthworks 

because of their swampy nature. It will be difficult to find 



145 

materials for the layers and especially for the ballast. The old 

Shahi Hills quarry, formerly used for the construction of the 

Accra bridge, should be reopened to provide the materials needed 

for the construction of the new line. The transportationcost 

will be considerable. Apart from the Tema and Sogakofe towns, 

there are no important localities on the line; thus, only low 

traffic stations allowing for the crossing of the trains would 

be constructed at about every 30 km. 

617. The Lome station should be expanded to enable it cope with 

the expected traffic. The gauge adjustment facilities will be 

situated at the goods station (if possible). The Lome and Accra 

depots will also have to adapt to the new activities. 

7.2.3 Bridges 

618. The presence of many streams and the crossing of 

(500 m would require the construction of many bridges. 

bridges 50 to 100 m long will be needed. 

the Volta 

Nine (9) 

619. Similarly, the numerous intersections with the roads would 

require 11 bridges on the entire line. 
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7.2.4 Evaluation of the infrastructural investment 
oosts for the new Accra-Lome line 

Table 43: Infrastructure 

DESClIIPTlOli IJIIIT CUANTITT IJIIIT PRICE AMWIIT 

1. EARTHIIORKS 

setting up of the site 340 

Clearing (1S0 km) ,; 6 375 000 125 796 875 

General earthwor~s (150 km) J 5 630 000 800 4 504 

2. SRIOGES 

pipes and scuppars F/km 205 16 000 000 3 280 

Master bridges U 9 450 000 000 4 050 

Exceptional bridges (Volta) U SOD 6 SOD 000 3 250 

Master road and rait intersection U II 96 000 000 1 056 
bridges 

Sub total of infrastructures 17 276 875 

620. The layout of the current major tracks will be reutilized 

over a distance of 55 km. This segment will be rehabilitated for 

the superstructure and bridge construction works. 

Tehle 44: S(4Jerstructures 

Description Unit Quantity Unit Price Amount :.fA 
frs 10 

36 k9/ml rail (410 km) T 14 760 260 000 3837,6 
Sleeper clip bolts U 13 669 940 245 334,900 
steeper cl ips U 13 669 940 265 362,2391 
Sleeper clip collars U 1 366 940 90 123,025 
Corder rubber Sale plates U 683 470 245 167,450 
Concrete 
Bibloc sleepers U 341 735 85.00 2904,7475 
Rail welding 

M'-3 
29286 200.00 575,720 

Ballast 205 000 63.00 1291,S 
Labour for F/KM 205 10 000 000 2050 
lavout of track equipment U 30 9 000 000 270 

Sub· Total 11927,182 

, 

, 

: 
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Table 45: Stations •. ~Udingsr Maintenance Premises 

Deserinti"" unit Quantity Unit Price _t106 
Low traffic intersection stations 

Passenaer halls m2 100x4 250 000 100 

Living Quarters ~ 150x4 250 000 150 

Average stations 

Tema (Renovation) Forfait 40 

S~.k.fe 

Passenger halts m2 150 250 000 375 

Living ::uarters ~ 150 250 000 375 

Living quarters (2 district neads) m2 150x2 250 000 75 

Renovation of nassenger stations 

lome Forfeit - 100 

Acera Forfait - 100 

I Lome goods station with gauge 
chanaina devices Forfait - 300 

Exosnsion of depots 

Accra Forfait - 400 

lome Forfeit - 200 

sw-total 1540 

7.3 Accra - Abidjan Link 

7.3.1 Layout of the line 

621. The major difficulty in finding an appropriate layout 

linking the capitals of the two neighbouring states lies first 

and foremost in the presence of many lagoons along the coast. 

622. In the CEAO community transport plan, it was deemed 

necessary to find a line parallel to the coast, but at a distance 

of about 40 to 90 km. To leave Abidjan, one uses the Abidjan -

Ouagadougou track up to the Abobo stop where the line is double 

track. At that junction, the layout moves eastward by avoiding 

the natural obstacles of the lagoons as much as possible. The 

crossing of several rivers including Comoe, Bia and Tano will 

require bridges of some importance on the Ivorian territory. 
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623. On the Ghanaian territory, the railway line will pass 

through a sparsely populated zone but of easy topography, and 

will be linked to the Tarkwa - Prestea railway junction. This 

line and the distance of the Tarkwa - Huni Valley - Achiasi -

Kotoku - Accra central track which one follows later should serve 

as guideline when preparing future implementation studies. 

624. The characteristics and current state of these lines should 

be adapted to the service expected from the interconnection of 

the railway lines of the subregion. 

625. According to the data at our disposal, these lines will have 

gradients up to 25 for thousand and radius curves sometimes below 

200 m. Some segments would in fact be a succession of curves and 

counter curves and the entire railway system would be in an 

absolutely ineffectual from the technical point of view. The use 

of these lines will involve a virtual reconstruction of some 

segments and a complete rehabilitation of the superstructure. 

626. The junction of the current rail tracks of the railway 

networks of the two States will require a consensus between the 

said states in regard to the gauge to be adopted. In the absence 

of a consensus, there will be need for gauge changing facilities 

at an international station to be decided upon. The use of a 

portion of the line of the Ivory Coast Railway Corporation 

presupposes that the gauge changing station will be at a new 

station to be constructed. Be that as it may, this station 

should be at a point where the infavourable impact on the 

transport system will be minimized. 

627. The new layout between Ababo and Prestea will be 240 km 

long. The sections whose rectification is necessary on the Ghana 

railway network are 30 km long between Prestea and Tarkwa and 25 

km between Tarkwa and Accra via Huni - Valley and Kotoku. The 

total length of the line will therefore be 525 km. 
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7.3.2 Tracks and stations 

628. The swampy soil in the South of cote d' Ivoire will be 

difficult to use for the earthworks of the new track. The 

vegetation is very dense in this part of the country, thus adding 

to the unfavourable condition regarding the construction of the 

new track. On the Ghanaian territory, the general conditions are 

better but the presence of mountains and the inaccessibility of 

the terrain for want of proper roads would also make the 

construction of the track difficult. 

629. The average stations of the line will be at Alepe and 

Aboisso on the Ivorian territory and Prestea, Tarkwa and Kotoku 

on the Ghanaian territory. 

630. Regarding the operation of the line, the establishment of 

a station at every 30 km will be adequate even though on the 

Ghana railway lines the stations are 5 km apart on some segments 

of the line which will be utilized. 

7.3.3 Bridges 

631. Due to the proximity of the coast, there are many rivers of 

some importance, bordered by marshlands which will be crossed by 

long bridges. Their costs are not in any way comparable to those 

of bridges in other regions. The important bridges in Cote 

d'Ivoire through which the track passes are: 

632. Me, Comoe, Bia, Ehania and Tano. 

633. In the developed regions of Cote d' Ivoire, the intersections 

with roads of some importance would be by road bridges. The 

same goes for the Central region in Ghana where the highways in 

the direction of North-South are perpendicular to the rail track. 

There are in all 10 road bridges and 4 rail bridges. 
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634. Description of the characteristics of the rehabilitation and 

adaptation of existing lines concerned by the project. 

635. The inadequacy of the track sections of the Ghana rail 

network to be used presupposes major rehabilitation work and the 

adaptation of these sections to the exigencies of modern rail 

operation. 

636. The cost of the work is equivalent to the reconstruction of 

the line. 

! 

7.3.4 Evaluation of the infrastructural investment 
costs of the new Ab0ba-Accra line 

Table 46: Infrastructures 

Description .IIInou:lt (CFA fro 106 

1. EARTHWORKS 2887.5 

Main siding: 525 Icm x 5.5.106 1417.5 

Ground preparatlon (clearing, scrapping .~~) 17062.5 
525 kin x 2.7.10 

General earthworks (filbs and cuts, drainage, 8662.5 
layer) 525 Icm x 32.S.10 

2. BRIDGES 

Pipes and scuppers: 525 km x 16.5.106 8662.5 

Major drainage works (525 km x 21.5.106, 11287.5 

Important road intersection works: 15 x 164.106 2460 

SUIITOTAl 43777 .5 

! 
i 
I 

i 
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Table 41: Slperstructure 

Oeseri pt i on Unit Quantity lklit Price AoJx.rrt; (106) 

36 K9/ml rai I (1050 km) T 37800 260 000 9 B2B 

SleeDer cl los U 3 500 700 265 927 6B 
I 

SleeDer cUp bolt. U 3 500 700 245 B57,67 

Sleeper clip collar. U 3 500 700 90 315 

Corder rubber sole plates U 1 750 350 245 428,8 ! 

Concrete bibloc sleepers U 875 175 8500 7 438 911 

Rafl welding U 75 000 20 000 1 500 
: 

Ball •• t m1 525 000 6 300 3 307,5 i 

labour f/Km 525 10 000 000 5 250 

Switches U 90 9 000 000 810 

SUBTOTAL 30 663,672 

Table 48: Station.o:;. buHdinss, maintenance orElllises 

DESCRIPTlOli UNIT QUANTITY IIIIT P~ICE NUlIIT :;CFA i 
F~ 1) : 

: 1. Low traffic intersection stations 
! (13 to be constructed) 

i · Passenger haL ls U 100 x 3 250 000 325 

· L1ving Quarters for station masters U 150 x 13 250 000 487,5 

2. Average stations to be constructed (Alepe, 
Aboisso 

· Passenger halls U 150 x 2 250 000 75 ! 

· living quarters for station masters U 150 x 2 250 000 75 : 

3. Average stations to be renovated (4) U Forfai t 40 000 000 160 

4. Special stations to be renovated 

- Accra U forfait 200 

· Abob<> U Forfeit '00 

5. Workshops and depots 

· Expansion of Abidjan workshops U Forfait 500 , 
· Renovation of Accra workshops/depots U Fortai't 300 

, 

· construction of depot at Tarkwa U Forfai t 500 

II 6. living quarters 

· Di stri ct Heads U 150 x 8 250 000 300 

· Sect j on Heads U 150 x 2 250 000 75 

SUBTOTAL 3097,5 



DESCRIPT1011 llARO-P!l6E 

Infrastructural works 

Supplies and laying of 
superstructures 

Stations, buildings, 
maintenance oremises 

Telecommunications and 
signall ing 

Studies and supervision of 
work 

SWtotal 6900 
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TabLe 49: Recapitulation of investlllCflts relatina to the 
Lagos - Abidjan track: 

SEGBEIIWE- LIllIE-ACCRA ACCRA- TDTAl 
AIIECIIO ABIDJAII 

4450 1n76,ll75 43777.5 65504 

2750 11927,182 30663.67 45340.85 

80 1540 3097.5 4717.6 

8475 

(400) (400) 

7280 307".057 77538.67 124037.73 

liThe tetecorrmunicstions and signaLingU code was estimated at CFA FRS 7.5 million per 
kilometre of line exploited (about 1130 km). 

The estimation of the llaro~Pobe line is not up..;ated. Even though the date of the stutfy 
indicated as reference is not specified_ we feel that this amount is correct, considering 
the Cost per km of CFA frs 172.5 mitlion. 

Account is not taken of the charges relating to the study and supervision of work for the 
Seg:behoue ~ Anecho segment. 

7.4 Dimbokro-Man-Nzerekore-Tambacounda link 

Initial line 

637. This link would make it possible to joint Cote d'Ivoire, 
Liberia, Guinea Conakry and Senegal. 

638. From Dimbokro the proposed line would move Westward, passing 
through Toumodi to serve the capital of COte d'Ivoire, 
Yamoussoukro, then Bouafle and Daloa, two 
before joining the Issia rail track 

important 
project 

centres, 
for the 

transportation of iron ores from Mount Klahoyo to the Port of San 

Pedro. The iron ore deposit is situated at 30 Km North of MAN. 

639. From Man the line moves westward once again to arrive at 

Danane. 

640. Moving North-West and then West, the line goes round Mount 

NIMBA and arrives at Nzerekone in Guinea. 
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641. Within the Guinean territory, the line would pass through 

Beyla and Niansamoridou, and moving North-West, it would arrive 
at Kankan, the current terminal of the network of the "Office 

National des Chemins de Fer de Guinea (ONCFGj. 

642. The Dimbokro-Kankan distance described above would be 939 
km, of which 383 km in Guinean territory and 556 km in COte 

d'Ivoire. 

643. The Liberia railways could be reached at sanniquellie from 

Danane in Cote d'Ivoire. Similarly, from Nzerekore in Guinea it 

would be possible to reach Yekepa, the terminal of the Liberian 

network. 

644. The line is situated in a very humid zone with plenty of 

vegetation. COte d' Ivoire presents a somewhat rugged surface but 

around Mount Nimba the line is not easy both in Cote d'Ivoire and 

Guinea. 

645. In Cote d' Ivoire the line will run across the following 

major rivers: Kan, Bandama, Lobo, Sassandra, Ko, Nzo, Cavilly. 

646. In Guinea the line will mainly cross Milo and various small 

rivers including Ouessa, Kouan and Gouen. 

647. The line as briefly described was sketched with the 
officials of the "Societe Ivoirienne des Chemins de Fer (SICF). 

648. An alternative line was also examined with the same 
officials. It consists in using a little more the line of the 
San-Pedro-Mount Klahoyo railway project. 

649. This line would be extended within the Ivorian territory to 

serve successively BianKouma, Touba, Koro, Borotou, Bako, Odienne 

and Mininian. 
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650. The line would cross the border between Cote d'Ivoire and 

Guinea not far from the border between Cote d'Ivoire and Mali, 

pass through Tindila, Tiro and join the Bougouni - Kankan track 

almost at the entrance of Kankan, thus avoiding passing through 
MILO once again. 

651. This alternative would put Kankan at about 883 km from 

Dimbokro, 144 km of which are situated in the Guinean territory. 

652. The Man - Danane - sanniquellie crossover link, about 135 

km including 37 km situated in Liberian territory would be 

maintained. 

653. SICF is of the view that from odienne, a direct link with 

Bougouni, 217 km long including 112 km in Mali could be built. 

654. As far as we know, all these possibilities have not been the 

subject of detailed studies. 

655. The San - Pedro - Mouint Klahoyo railway project has been 

the subject of a preliminary study prepared by Transub Consult -

Louis Berger International Inc. in February 1976. However, the 

study was not brought to the knowledge of the consultant. 

656. According to the information provided to the consultant, the 

draft plan was prepared on the basis of geometrical 

characteristics similar to those we are proposing for the entire 

new lines to be constructed. Furthermore, the rail to be laid 

is more sophisticated in that it is the UIC 60 type of rail 

(60.34 kg/mll on a wooden sleeper at the rate of 1700 units/km 

and a ballast layer of 35 em. 

657. The entire project including the construction of the track, 

the rolling stock, telecommunications and signaling, operation 

equipment and premises, over a total (1istance of 380 km, was 

estimated at CFA frs 67025 million in 1976. 
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658. Obviously, this amount has to be updated. Nonetheless, 
there would be expenditure codes which should be seriously 
reconsidered, more so as it would no longer be a question of an 

isolated mining project but rather a railway line interconnected 
to a network. The same goes for the workshop and locomotives. 

659. According to the SICF officials, the Dimbokro-Issia link 
which passes through Yamoussoukro has been the subject of a 
preliminary study. The implementation study remains to be 

conducted. This 260 km link would link the capital to the rail 
network. The new mining track would also be connected to the 
national network. 

660. Since the conduct of more detailed studies is inevitable in 
order to havge a better grasp of all the factors whose impact 

might play a determining role in the implementation of the 
projects, we have taken into consideration the studies prepared 
and propose the interconnection line below. 

7.4.2 variant of the line 

661. The line from Dimbokro to serve the capital Yamoussoukro via 
Toumoudi continues to Bouafle, Daloa and Issia. It takes the 

Mount Klahoyo line up to the terminal (beyond Man). It continues 
in the same direction to Odienne, then to Mininian in the North 
west. The line crosses the border between cote d' Ivoire and 
Guinea, not far from the border between Cote d'Ivoire and Mali, 
to join the Kankan-Bougouni line which is closer, i. e. at 
Mandiana or Kodieran. 

662. Dimbokro will thus be at 883 km from Kodieran, with 769 km 
in Cote d'ivoire and 114 km in Guinea. 

663. In order to interconnect the line to the Liberia rail 

network, a crossover of about 135 km will be constructed between 

Man and Sanniquellie, with about 37 km in Liberian territory. 
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664. with this line, the port of San Pedro will be even closer 

to Bamako than the Port of Abidjan. The Eastern region of Guinea 

will also have access to the ports of San Pedro and Buchanan (in 

Liberia) • 

665. In order to have access to the Port of Buchanan, there is 

need for gauge changing devices and rolling stock or rather 

transhipmentat sammquellie. The interconnection line could be 

entirely equipped for the metric track. 

666. San pedro will be 367 km from Man and 640 km from Odienne. 

667. In view of the particularly rugged surface around Fouta 

Djallon, the link between Guinea and Senegal rail networks is 

possible by diverting part of the line to pass through the Malian 

territory in order to cut down on construction costs. 

668. On the Senegalese territory, the line to be used will be 

that of the MIFERSO project (Eastern Senegal Iron Mine) in 

respect of which all relevant studies have been completed. 

669. From Tambacounda, PK 464 from the Dakar-Bamako line, the 

track moves south-East and arrives at Saraya, 310 km from 

Tambacounda. 

670. This track would be extended to cross the border between 

Senegal and Mali; it would pass through satadougou and Faraba to 

cross the border between Mali and Guinea and join the Guinea rail 

network at Dabala. The Dinguiraye locality situated between 

DaboIa and the border with Mali would be served by the rail 

track. 

671. The DAboIa - Tambacounda link will be 500 km long, 310 km 

of which would constitute the MIFERSO mining track. 

672. The "Societe des Mines de Fer du Senegal" set up for the 

construction of the infrastructures and exploitation of the iron 
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ore is actively promoting the project whose implementation is 

expected shortly. 

673. The traffic forecasts for the mining track vary between 6 

and 12 million tons per annum, with trains of 11 500 net tons. 

674. Regarding the mining operation, provision has been made for 

only three sidings between Tambacounda and the mine. other 

stations intended for additional traffic requirements arising 

from the extension of the line to Guinea will have to be 

constructed with spacing that would increase the capacity of the 

line, it being understood that the mining trains would remain a 

priority. 

675. Like on all the other lines the stations will in principle 
be established at every 25 to 30 km. 

676. The importance of the interconnection of the mining track 

to the rail network of Guinea depends on the effective and viable 

operation of the main Conakry-Kankan line. 
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7.4.3 Eyaluation of investment costs 

7.4.3.1 EValuation of investment costs in 
respect of the Dimbokro-Man
sannequillie line 

Table 50: Infrastructure 

Description Amount FCFA 106 

1. earth..".ks 

• Main siding = 568km x 5.5.106 3124 

- Ground preparation (clearing scrapping .•• ) 568km x32.5 ~ 106 1533,6 

- General earthworks (filts and cuts drainage layer) 568km x 32 5 . 106 18460 

2. Bridges (:v) 

Small structures (pipes, scuppers) 568 km x 16,5 • 106 9372 

Major drainage structures (frame bridges, beam bridges) 568km x 21,5 • 106 12212 

Subtotal 44 701,6 

Table 51: Superstructure 

! 

! 
DESCRIPTlC»i UIIIT QIJA/IlITV UIIlT PRICE AIWIIT fCFA 106 !I 

Rails 36kg/ml (1136km) T 40896 260 000 10632 96 

Connections and Chords Ens. 946856 2 890 2736 414 

Concrete bibloc sleepers U 946856 8 500 8048,276 

Rai l welding U 81144 20 000 1622 88 

Sallast .,3 568000 4 500 2556 

labour f/km 568 10 000 000 5680 

Track equipment 11 U 

I 
200 

I 
9 000 000 

I 
1800 

Subtotal 33076,53 

11 The road intersection works were not evaluated because 
the line to be used was not discussed with the Ivorian 
authorities, especially with regard to the crossing of 
the capital Yamoussoukro. 

11 The number of switches was determined on a lump basis at 
the rate of 10 switches per station. The Yamoussoukro, 
Issia, Man and Daname stations should be treated in a 
different way. The low traffic intersection stations 
will have at most 6 switches. 

: 

I, 

II 
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7.4.3.1.1 Building - stations - maintenanoe premises 

(Oimbokro - sannequillie 

677. For this line like all the others, the stations will be 

established at every 25 to 30km. The important centres like 

Yamoussoukro the capital, Man and Daloa will have specially 

furnished buildings. lssia, the junction station and Danane, the 

last station before the border will be considered average 

stations. The other stations (15) will be considered low traffic 

crossing stations. 

678. The Dimbokro station (PK 185 + 200) on the existing line 

will be expanded. The same goes for the traction reserve which 

will be converted into depot. 

679. with regard to track maintenance, the distance will be 

divided into about 60 km districts as is the case for the other 

lines. Each group of 3 to 4 districts will be under the 

responsibility of a section head. 

680. The engine and hauled stocks will be serviced at Dimbokro 

and Man in depots to be equipped accordingly. The major services 

and repairs will be done at the Abidjan central workshops. 

681. The supervision of the commercial and operation activity 

will be the responsibility of operation inspectors. On this 

line, the supervision will be done by three inspectors, taking 

in account the specificity of Yaoussoukro. 

N.B. Provision was not made for gauge changing equipment; 

the transhipment will be done at Sannequellie. 



160 

Table 52 

DESCRIPTION AMOUNT (FCFA FRS 106) 

Expansion of Dimbokro station 150 

Expansion and conversion of Dimbokro ~serve into depot/workshop 250 

Yamoussoukro stations 1000 

Man and Datoa stations 600 

Iss1e and Denane stations 400 

l~tersection stations 25 . 106 x 15 375 

Living quarters for district and section heads 371 5 • 106 x (10 + 3) 487,5 

L;ving quarters for operation inspector 375 • 106 x 3 112 5 

Living quarters for depot/workshops supervisors 37,5 x 4 150 

Equipping the Man depot/workshop 600 

Subtotal 4 125 

Telecommuniction - signalling 2150 x CFA frs 100 

7 .. 4.3.2. Evaluation of investment costs relating to the Man-lCodieran (Kanbn) line 

TobIe 53: Infr""tructur ... 

DESCRIPTION AMruNT CFA FRS 106 

1. EARTHIIORKS 

~ Main siding 2 250 

- Ground preparation (ctearing, scrapping ... ) 450 km x 2. 106 900 

- General earthwor~s (Fitls and cuts drainage, layer) 450km x 20 . 106 9 000 

2. 8ddaes 11 

~ Minor structures (pipes, scuppers) 450km x 12. 106 5400 

» Major dralnage structures (frame bridges, beam bridges) 400 km x 16 7200 

Slbtotal 24750 

~I The road intersection works were not evaluated because 
the line has not been discussed with the Ivorian authorities. 
Only the Man - Odienne road is likely to be crossed in Ivorian 
territory. In Guinea, the Kankan - Bougouni road may be 
crossed once. with regard to bridges, Sankarani (a tributary 
of Niger River) is the river to be crossed. In cote d'Ivoire, 
the major rivers to be crossed include Gbolonzon and Baoule 
between Odienne and Minimian, Wesa and Boa between Odienne and 
Borotou, Feredougouba between Koro and Touba, Bafing and Koue 
between Bouba and Man, is seven (7 bridges). In cote 
d'Ivoire, the track will not cross the roads more than 6 
times. 
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Table 54; ~n:truc.ture 

DESCRIPTIOII UNIT WANTITT UNIT PRICE -,1" FRS 

Rails 36kg/ml (900 km) T 32 400 260 000 8424 

I Braces and chords e".. 750 150 2890 267,9335 

Concrete bibto¢ sleepers U 750 150 8 500 6376 275 

Rail welding U 64 286 20 000 1285 720 

Bat last ,; 450 000 4500 2025 

Labour f/km 450 10 000 000 4500 

Sw; tches 1/ U 80 9 000 000 720 

SUBTOTAl 25498,929 

Table 55: BuHdioos w Stations and Maint~e premises 

DESCR I PTJ 011 _1 eFA FRS 106 
Odienne station 200 

Odienn. depot/workshop and eQuioment 400 

Intersection of stations 25 . 106 x 14 350 

Living quartets for operation inspector 37,S . 106 x 2 75 

Living quarters for dePOt/workshop supervisors 37.S . 106 x 2 75 

SUBTOTAL 1475 

7 .4.3~3 Evaluation of tnvestDEnt costs. relating to the Dabola ~ Ti:tflIbKOUlda - (Koutietourou) line 

Table 56: InfrastnEtures 

OESCR IPTIOII _1 eFA FRS ,06 
1. EARTIIWOKS 

Main sidlng 190 km x 5. 106 950 

Ground pr~~ratjon (clearing, scraping ... ) 190km x 1,2. 106 228 

General earthWorks (fills and cuts, drainagel layer) 190km x 18 • 106 3 420 

2. BRIDGES 

Minor structures (pipes, scuppers) 190~m x 12. 106 2280 

Major drainage structures (frame bridgeS I beam bridges) 190km x 16 3 040 

8ridge over Faleme (ISO m) 975 

SUBTOTAL 10893 

1/ A depot/workshop will be equipped at Odienne for the 
maintenance of the rolling stocks and the driving team. This 
locality is the most important of all the localities through 
which the rail track will pass from Man to Kankan. 

! 

.1 

• 

i 
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Table 57: S!.IJer'structures 

DESCRIPTION UNIT GIWITITY UNIT PRICE AIOJIIT1:FA I 
FRS f ) 

Rails 36kg/ml (380 km) T 13680 260 000 3556 SO 

Connections and chordS Ens. 316730 2 BOO 915,35 

Concrete bibloc sleepers 316730 B 500 2692 205 U 
I 

Rail welding U 27144 20 000 542,88 

Ballast m3 190000 4 500 855 

Labour f/km 190 10 000 000 1OO0 
I 

Swi tches U 30 9 000 000 270 

SUBTOTAL 10732,235 

683. From DaboIa to KoudeKourou, the terminal of Senegal mining 

track, provision will be made for only six (6) intersection 

stations. This is because the population density along the track 

is relatively low. 

684. with regard to telecommunications - signaling, the Hertzion 

wave system adopted for the operation of the Tambacounda -
Koudekourou (Saraya) mining track will be extended to ensure 

harmonization of the operation. 

685. Concerning track maintenance, three districts will be 

necessary, two in Guinea and one in Senegal or Mali. Provision 
has been made for two rolling stock maintenance premises in the 
mining project (MIFERSO) at Koudekourou. 

686. The Dobola station will be refurbished and the rolling stock 
maintenance equipment readapted to the new requirements. 

687. The investments relating to these assets will amount to: 

J 
I 
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Table 58: Buildings - stations - premises 

i DESCRIPTION NOJIIT eFA FRS 106 
Refurbishing of the Daboia station 60 

Adapting and equipping the Daboia depot/workshop 100 

Intersection station 25 • 106 x 6 150 

Living Quarters for district heads 37.5 . 106 • 6 112.5 II 

Living Quarters for officers 37~5 • 106 • 3 112.5 

Subtotal 535 

Telecommunications-signaling 720.106 

688. The Eastern Senegal Iron Mine Project (MIFERSO) has been the 

subject of an evaluation in February 1992 between the project 

officials, the officials of the "Societe Nationale de Chemins de 

Fer du Senegal" and the mining operators interested in the 

project. 

689. The whole construction work pertaining to the line, 

buildings, stations 

estimated at CFA frs 

and telecommunications, 

51 million. 

signaling was 

690. The total cost of investments necessary for the Tambacounda 

- DaboIa link would then be CFA frs 73,980 million. 

7.4.3.8 Total cost of the Dimbokro - Tambacounda line 

Table 59: Il"M!Stments eost! 

DESCRIPTION AMOUIIT CfA FRS 106 
Oimbokro . Man' Sanniqueille . 568 km 84 053 

Man - Kodieran (Kankan) ~ 450 km 

Dabola - Tambacounda - 500 km 

Total 

691. On the segments 

means of transport 

of the line, the expenses 

in use were evaluated. 

53 424 

73 9BO 

21\ 457 

relating to the 

the order of 

succession of the construction of new tracks has a significant 

"impact on the costs. The same is true of the complete 

rehabilitation of the current network of the "Office National des 

chemins de Fer de Guinee (ONCFG). 

! 
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7.5 saint Louis - Nouakchott link 

7.5.1 Layout of the line 

692. This link will certainly be one of the most difficult to 
construct and maintain. Even the operation of the costs is no 
easy task. 

693. As far as we know, the region served by the project has 

never been the subject of any study in the past. The line will 

mostly pass through the rather desertic zone of the Sahel. From 
Rosso at the border between Senegal and Mauritania, the ground 

is completely flat and the sandbank will constitute a permanent 
danger for the traffic. The sand dunes constitute zones whose 
crossing remains a very delicate problem to resolve. 

694. Furthermore, the region to be crossed is very sparsely 

populated at the moment and we are not aware of any project aimed 

at increasing the density of the population on the line. 

695. The only prospects we can take into consideration are those 

relating to the impact expected from the development of River 
Senegal, with the attendant development of agriculture through 
irrigated farming and mechanization. 

696. The "Societe Nationale de Chemins de Fer du Senegal" 
formerly known as "Regie des Chemins de Fer du Senegal II was 
planning to connect Richard Toll with a branch line extended to 
st. Louis or Louga (PK 122 + 330). This idea is not completely 
abandoned but its effective implementation depends on the 
possibility of the line transporting the production and inputs 

of the factory of the Senegalese sugar Company (CSS). 

697. According to the CEAO Community transport plan, the line 

after Richard Toll and Rosso in Senegal passes through only one 
important locality known as Mederdra in Mauritania. The 

lengthwise profife of the line was not established due to the 
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monotony of the relief and the absence of centres of any 

interest. The line bears a close res semblance to the existing 

road. 

698. The line to be 

by the CEAO study. 

retained will be the same as the one proposed 

It will be 325 km long and will be directly 

connected to st. Louis, the present terminal. 

7.5.2 Tracks and stations 

699. The data available to us do not allow for an accurate 

assessment of the conditions for construction of the new track. 

We know that during the construction of the road, the 

transportation of the materials was very onerousi so also was the 

maintenance of the site. 

700. Apart from the three (3) localities mentioned above (Richard 

Toll, Rosso and Mederdra) which will be intersection stations, 

all the other stations required by the operation can be set up 

at about every 30 km, if necessary. 

7.5.3 Bridges 

701. The main bridge will be the one on River Senegal which must 

be crossed at the border. It will be about 350 m. 

702. On the Senegalese territory, the line runs across the delta 

of the river and its Taoure and Gnonker affluents at Richard Toll 

(100m) and Rosso (m) repsectively. The drainage work will be no 

easy task particularly in the Northern part of the river (right 

bank). We feel that specific studies are necessary unless more 

reliable data are available in the Organization for the 

Development of River senegal (OMVS). 
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7.5.4 Telecommunications - Signaling 

703. with the exception of the terminal stations of St. Louis and 

Nouakchott, the three stations of Richard-Toll, Rosso and 

Mederdra should be properly equipped. For the other stations and 

trains, a radio communication system will be perfectly in order, 

given the particularly flat relief. 

7.5.5 Brief esti.ation of the invest.ent oosts 

704. The CEAO community transport plan gave a brief estimation 

of the investments. No more detailed study was later conducted 

to provide better estimation. We shall simply recall the amount 

indicated in the stUdy which stood at CFA frs 65 345 million (mid 

1983), broken down as follows; 

Table 60: InvestllK!l'rt tOfts 

DESCR I PTlDN AMOUNT IN MILLIONS OF CFA FRS 

Infrastructrual works 29 250 

Major bridges 7 150 

Road bridge 110 

Laying of superstructure 22750 

Stations, workshop/depot 2 000 

Snunting~ operation and safety radio 1 000 

Studies control and supervision of work 3088 

TOTAL 65 348 
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VIII. INTERCONNECTION LINKS 

8.1 Parakou - Niamey 

8.1.1 origin and characteristics of the project 

705. The construction of the first rail tracks ("Central 

Dahomeen) began in 1900 from cotonou in the direction of Save and 

was completed in 1912. The line which was used until 1931 was 

extended to Parakou in 1936. 

poorly equipped (rails of 22 

The track, with 1000 rom gauge, was 

to 36 kg/ml on metallic sleepers) 

and could support axle loads of 14 tons. The average distance 

between the stations managed is 22 km with average gradients not 

exceeding 1.4% (exceptionally 19) and a minimum radius of 150m. 

706. Modernization improvements were made to the line, the last 

one of which concerns the Save-Parakou section (176 km). 

707. various reasons were put forward to explain the stoppage of 

this line which, since its construction, should have joined 

Niger. 

708. Its extension has always been contemplated from the colonial 

period to date. 

709. The proposed extension which was included in the various 

plans and projects for the interconnection of the networks of 
west African countries, as well as in the Master UAR Railway 

interconnection Master Plan, was the subject of a preliminary 

study in 1979. Indeed, in 1979, the "Bureau central d' etudes 
pour les equipements d 'outre Mer" (BCEOM) conducted a study 

financed by the Ministry of Co-operation of the Republic of 

France in collaboration with the Governments of the Republic of 

Niger and of the People's Republic of Benin. 

710. On 5 February 1979, during a tripartite Niger/Benin/France 

meeting held in Niamey, the terms of reference of the study was 
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definitively adopted and it was decided that the Parakou-Niamey 

railway feasibility study should be entrusted to BCEOM. 

711. SOFRERAIL for the part dealing with rail superstructure and 

SEDES for the economic and financial aspect assisted BCEOM in the 

conduct of the study, the report of which was submitted in 

December 1979. 

712. Within the context of the CEAO community transport plan, the 

consultant was of the view that given the advanced stage of the 

study pertaining to this line, there was no reason to doubt the 

resul ts from the purely technical point of view. However, in the 

absence of original plans of the line and the lengthwise profile 

of the study at 1/200 000 scale, the study on the line was 

conducted anew, using the agreed itenerary 

(Niamey/Dosso/Gaya/Malanville/ Kandi/Bembereke/Parakon). 

713. The main characteristics selected in the previous study are 

mostly the same and have led to the development of the line over 

635.5 km compared to 581 km according to the CEAO study. This 

difference of 10% is attributable to the lengths of the 

development of the curves which are only visible at the scale of 

1/10 000. The estimation of the costs was done on the basis of 

the actual length of the line. 

8.1..2 Characteristies of the line and of the 
establishments 

714. The total length of the new Parakou - Niamey line is 636.5 

km. The options relating to the infrastructure are defined 

below: 

Track gauge: 1000 mm 

width of the platform: 6 metres 

Maximum gradients: 10 mm/m in both directions 

Radius of curves: Main traCKS: 100 nominal 

850 minimal 
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- sidings: 500 m with 

exceptional 

minimum of 200 and 

150 m. 

Joining gradients - the 10 000 m radius can be reduced 

to 5 000 m in case the need is felt for the economy of 

earthworks. 

Bridges: Ballasted bridges in respect of 25 ton axle 

load. 

8.1.2.1 Superstru9tures 

Gauge: 3 metres on either side of the centre line of 

the track. 

Centre line of tracks: 6.50 m to allow for the 

setting up of sign signals in space between tracks 

while respecting the 3 metre gauge. 

Track equipment: simple sidings, 236 kg/ml Vignole 

rail tracks on tg 0.13 and 0.085 wooden sleepers. 

Level crossing: No provision was made for level 

crossing on the new line. The station track and 

siding level crossings will be in wood cum rail and 

wooden floor planking in order to facilitate 

levelling. 

Ballast: 0.20 m thickness under sleepers, 25/50 

calibration. 

8.1.2.2 Equipment 

36kg/ml Vignole Rail 

Concrete sleepers (SL or bibloc) 

Couplings (AP) 
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Ballast 25/50 thickness unde sleepers: 0.20m 

LRS electric welding in workshop: 140m 

Aluminothermic welding on site 

Mechanized laying with gantry 

station equipment 

a) Tg 0.13 track equipmdnt with 30km/h crossing on a 

diversion; Tg 0.085 track equipment with 60km/h 

crossing on a diversion. 

Buffers in mounted rails Buildings: 

Passenger buildings 

Offices 

Accommodations 

stores in some stations 

b) Low traffic intersection of stations 

crossing track (useful length): 700 m 

Side track (useful length): 60 m 

P.B.: 150m2 

Living quarters: 150m2 

Length of passenger quay: 150 m 

Centre line of tracks: 6.S0m 

c) Average stations 

2 crossing tracks of useful length: 700 each 

Side track: 150 m 

P.B.: 300m2 with office for district track head 

2 living quarters of 150 m2 for station master 

and district head 

1 goods market with qua'):' 80m2 high. 
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i) Gaya station 

Average type with in addition: 

side tracks to the depot 

a living quarter for the chief of depot 

the 5 side tracks to the depot are linked to the 

shunting at the two ends. 

Three of the five tracks have inspection pits 25 

m long. 

ii) Dosso station 

715. The main station comprising: 

900 m2 passenger building including 500 m2 reserved for 

passenger hall which would house the various services; 

The goods train comprising; 

a 700 m network for the reception and classification 

of 6 tracks (centre line of tracks: 7m): 

A transhipment yard, 40 m large I served by two (2) 

tracks, 600 m long; 

A 500 m track for the reception and decantation of 
hydrocarbons: 

A 500 m track to be used by trains transporting 

sulphur, with storage facility; 

On this track, a 400 m platform will be built for the 

unloading of sulphur; 

Three sidings with three (3) 2000 m2 warehouses and a 

yard 30 m wide; 
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An "equipment" track, 170 m long used by the storage 

yard; 

A 700 m extension track; 

A weigh-bridge of 65 tons. 

iii) Dosso Workshops/depot 

The three (3) side tracks are linked to the rail head. 
Access to the depot is either through the main track 

or a parallel track. 

The seven (7) sidings are dead ends with a ferry

bridge. 

Provision has also been made for a relief train side 

track and a siding for the decantation of fuel. 

The depot side tracks have two pits, 80 m and 60 m 
long. 

Provision has been made for a hostel alongside the 

track. 

iv) Niamey goods station 

716. This station has: 

A network for the reception and classification of 6 

tracks, 700 m long (with a centre line of 7 m)i 

A 200 m track serving a yard 400 m wide; 

A 500 m track for the reception and decantation of 
hydrocarbons, alongside the yard; 
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Six living quarters for officers; 

One hostel. 

v) Niamey depot 

717. The facilities of this depot are the same as those of the 

Gaya depot. 

vi) Niamey town station 

718. This passenger train station has four tracks serving two 

lateral quays and a central quay, 250 m long. 

719. The service buildings covering a total surface area of 2350 

m2 including 900 m2 reserved for passenger hall would house the 

various services including the local head office. The area also 

comprises 6 living quarters. 

8.1.3 Project environment 

720. The "geographical context" of the project can be defined as 

follows: 

Line situated between 9°20' and 13°30' latitUde North 
passing through two geological formations: Pre-
cambrian crystalline formation on the Benin side and 
sedimentary cover of terminal continental on the Niger 

side. 

vegetation gradually becoming less dense from the 
South to the North, from humid forest to a savana zone 

with scattered shrubs. 

Tropical climate in Benin moving gradually to Sahelian 

climate in Niger. 
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721. The middle basin of the Niger through which the line passes 
is drained by an active hydrographic network in Benin (well 
marked valleys, more or less perennial rivers) and is very 

degraded in Niger with "dry valleys" (Dallol Dosso for example) . 

722. From the point of view of "geology", the Niger river 
oriented North-West-South-East corresponds approximately to the 
boundary between the outcrops of the insular shelf in the South
West and the sedimentary cover in the North-East. 

8.1.3.1 Geometry of the line 

723. The line is 636.5 km long and divided into 3 sections: 

Section 1: 

section 2: 
section 3: 

Parakou - Guene: 296 000 m 

Guene - Dosso: 198 559.19 m 
Dosso - Niamey: 141 943.76 m 

724. All the plans were put together and constitute volumes 5 and 
6 of the document prepared by BCEOM. 

725. The "layout" of the line in sections was planned by using 

the absolute minimum radius of 850 m. The line is relatively 
tight and has only 0.43 curve per km. Most of these curves 
(81.9%) are constituted by a 1 000 m radius. 

726. The "lengthwise profile" of the track was calculated by 
strictly complying with the maximum gradient of 1%. The vertical 
connection radii were generally deemed to be equal to 10 000 
metres. 

727. The lengthwise profile was designed in a way as to ensure 

the crossing of the asphalted highway through a crossing out of 

level, with the railway passing systematicallY above the road in 
order not to limit the rail transport gauge. 
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The "standard crosswise profiles" of the track 

include: 

• Fill: 

• cut: 

a platform, 6 m wide 

two embarkment slopes generally 

equal to 3/2. 

a platform, 6 m wide 

twp trapezoidal pits 0.75 m wide 

and two berms only 0.75 m wide in 

rocky soil. 

728. The location of the stations was choosen on the basis of 

operational considerations of the Cotonou-Niamey line, so as to 

enable trains to cross. The study recommended an average 

distance of about 20 km between two consecutive stations. Effort 

has been made to comply as much as possible with theoretical 

equidistance, coupled with the following exigencies: 

Serve the important towns with one stations; 

Find sites that are topographically conducive to the 

location of stations in a straight stretch (which 

allows for the uncoupling of wagons). 

729. Provision was made for a total of 35 stations between 

Parakou and Niamey. Furthermore and in order to cope with the 

future traffic beyond the capacity of the line as provided for, 

provision has been made, during the drawing up of the project, 

for an additional station between each of the stations mentioned 

above with a view to reducing to only 10 km, where possible, the 

length of each "section". 

81. 3.2 Hydrology of the zone 

730. Available "pluviometric data" show that daily rainfall H10 

of 10 year probability varies very little in the region through 

which the railway passes. Indeed, it ranges between 100 mm and 
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115 mm. As a result, the intensity/duration curves also vary 

little along the line. 

731. The usable" hydrometric data" concern only two rivers whose 

flow has been the subject of constant measurements: 

Kori of Sorey at PK 129 of section NO.3; 

Niger river at Malanville. 

732. The decennial estimation of the flows of rivers other than 

the Niger river during floods was done by three different methods 

according to the size of the catchment area: 

For impluviums of less than 4km2 - by rational method; 

For catchment areas between 4 and 200 km2 by Rodier -

Auvray method; 

For larger rivers through the applications of 

Manning Stricker formula to the identified wet 

section on the ground. 

733. Provisin has been made for the crossing of the Niger at 

Malanville at about 500 metres above the present road bridge 

which links Malanville to Gaya. At Malanville the Niger River 

experiences two floods per annum: 

The "Malian" flood which generally takes place in 

February and corresponds to the outflow of the 

upstream basin; 

The "local" flood which takes place in September and 

is caused by the contributions of the Benin affluents 

(MEKROM, ALIBORI and SOTA). 

734. A statistical study of the floods of the Niger river at 

Malanville based on the processing of the data collected by 
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ORSTOM between 1952 and 1957 and the adjustment of the level of 

the local and Malian floods by Gumbel law have made it possible 

to obtain information regarding the rainfall/flow ratio: 

Minimal rainfall 

Zero set at 155.13 m coast Nominal flows 

Annual flood: 4.32 m 2158 m3/s 

Decennial flow: 4.97 m 2740 m3 /s 

centennial flow: 5.95 m 3500 m3/s 

735. On the basis of the flows calculated according to the 

methodology described above, the measurement of the structures 

was done as follows: 

Pipes and escape holes tailored to the decennial flood 

using the Delorme formula; 

Bridges tailored to the centennial flood using the 

Manning - Stricker formula. 

736. Admittedly, the bridge on the Niger river was tailored to 

the centennial flood. It was also constructed in a way as to 

ensure the navigation gauge. 

8.1.3.3 Structural engineefinq of .. the line 

737. "The geotechnical campaign" mounted in the field made it 

possible to take close to 300 soil samples which were subjected 

to classical identification experiments (ganulometric analysis, 

water content) and lift experiments (proctor - CBR). Eight (8) 

penetrometric probings were also carried out on the Niger 

crossing bridge. 

738. In the light of the laboratory experiment results, it was 

possible to establish a "definition of the soils" wet based on 
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geomorphology and pedology, as well as the classification into 

6 granulometric groups: 

group 1: thin gravels; 

group 2: sandy or muddy gravels and very gravelly 

sand 

group 3 : filled gravelly sand 

group 4 : lightly filled sand 

group 5: highly filled sand 

group 6: thin soil 

739. The difference in the nature of soils noticed between Benin 

and Niger has led to a different definition of each group from 

one country to another. 

740. study of earthworks has shown that materials that can 

constitute embankments of excellent quality exist and that on the 

major part of the line excavation materials can be reused for 

filling. Generally, embarkment slope of 3/2 and an excavation 

slope of 1/1 on light soil and 5/1 on rocky soil are acceptable. 

The constitution of embankment access to the bridge on the Niger 

will however require special attention because serious risks of 

subsidence exist. 

741. Several rocky outcrops that ·:;!an constitute "ballast 

quarries" sites were identified in Benin between Parakou and 

Guene. It is necessary to provide for two operation sites, one 
very close to Parakou and the other near Guene. 

742. "The aggregates for concrete" could come from 3 types of 

deposit: 

The granite quarries near Parakou 

Rolled gravel deposits situated at about PK 200 from 

section 1 

The bed of the Niger River. 
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8.1.4 Bridges 

743. The study of the "Bridge on Niger" has shown that the bridge 

should have a length almost equal to that of the existing road 

bridge, i.e. 465m. 

744. The study of the foundations soils has revealed the presence 

of sandstones at about 150 metres from the coast, covered by 

alluvial deposits of a thickness between 1 m and 7 m, which are 

themselves covered by 2.50 m to 4.50 m of water. 

745. The foundation technique recommended consists in cutting 

prefabricated bunkers of 3 metres of diametre through artificial 

islands constituted by a ring of sheet-piles full of sand. After 

cutting, the bottom of the ground is cleared and filled with 

concrete; the bunker is sealed in the rock by crossbars and then 

filled completely with concrete. 

746. In view of the presence of a shallow rocky base, it was 

deemed economical to make the flooring in the form of independent 

girders in prestressed concrete with prefabricated beams, 31 

metres long. 

747. Two studies were conducted at the request of the management: 

study on a rail bridge only 

study on a rail/road bridge aimed at relpacing the 

Gaya bridge which was no longer strong on the one hand 

and, on the other, did not provide the required 

navigation gauge. 

748. The designing of the girders was done in a way that allows 

for the use of identical beams for the rail bridge and the road 

bridge, thus making it possible to use planking again. 
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749. The wedging of the lengthwise profile of the bridge was done 

in a way as to obtain a head room (navigation gauge) equal to 

that of the Kennedy bridge in Niamey (a.bout 7m). 

750. Plans were made for unlevel road crossings, systematically 

at intersections with major roads. In order to avoid any 

limitation of the rail gauge, it was planned that the track would 

each time pass over the road (which is forward located) with the 

exception of only one bridge situated beyond the goods station 

of Niamey on a segment where the exceptional means of conveyance 

do not run. 

751. The "12 necessary lower crossings" were standardized in a 

form of bridges with unbroken concrete beam girders fitted with 

abutements burried in the embankment. In order to provide for 

the future, the road gauge under the bridge was taken at a 

rectangle 4.85 metres high and 10 metres wide perpendicular to 

the centre line of the road. 

752. Two types of structures were const,ructed to facilitate the 

crossing of rivers: 

closed frames for apertures up to 12 metres; 

unbroken bridges with several girders for structures 
beyond 12 metres. 

753. The extension of the Parakou-Niamey line will require the 
construction of 34 closed frames and 21 unbroken bridges, i.e. 
56 major hydraulic structures excluding the bridge over the Niger 

River. 

754. Lastly, the "small hydraulic structures" were chosen 

according to the flow in the following range: 

pipes: 0.80 m 

1.00 m 

420 structures 

111 structures 
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Escape holes: 1.00 m x 1.00 m 

2.00 m x 1.50 m 

3.00 m x 2.00 m 

68 structures 

75 structures 

26 structures 

755. The major structures (road crossings, river crossings) and 

the escape holes were put at their exact places on "lengthwise 

profile" planks at the scale of 1/1000. 

756. The pipes were not mentioned in the plans because the 1/10 

000 scale used for the feasibility study would not allow for 

their wedging with enough accuracy. 

8.1.S operation programme 

757. Traffic forecasts depend on the operation programme. 

758. The 1979 BCEOM study estimated the goods traffic at: 

Table 61: Traffic forecasts (BeEOH) 

Goods Traffic 1990 2000 

Extension made: 
- Outward journey (Cotonou - Niger) 1 197 000 1 783 000 
- teturn journey (Niger~Cotonou) 270 000 422 000 
Extension not made 
* OUtward journey (Cotonou-Niger) 992 000 1 455 000 
- Return journey (Niger-Cotonou) 202 000 315 000 

759. The CEAO community transport plan also provided for the 

following traffics: 

1990 1995 2010 
PROJECT 

PASSEIIGERS GOOOS PASSENGERS GlXJ)S PASSENGERS GlXJ)S 

N iaraev-earkou 
- International 74 000 1 130 000 112 000 145 000 296 000 2 880 000 
- local 400 000 33 000 462 000 37 000 716 000 58 000 
• Total (v/t) 474 000 1 163 OOQ 574 000 1 487 000 1 012 000 2 938 000 

• 
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760. OCBN passenger train performances in 1990 are as follows: 

Table 63: Passenger train performanqes (OCBNI 1990 

DESCRIPTION 1990 X VARIATION 90/89 

- Number of passengers 91.3 972 -17'% 
- Passenger ~ km 97099 260 -9,9% 
- Average distance 102,9 +8~7% 

Table 64: Goods train perfo!'!!!!!l1Cos (0C8II) 1990 

DESCRIPTION 1990 ~ VARIATION 90/89 

OUtward journey 
Tonnage 267 027 -5.1 
Ton - j(m 206 083 341 +0,6 
Average distance 771,8 +6 

Return journey 
Tonnage 73 014 ~23,6 

Ton' j(m 38 794 295 -12,6 
Average distance 531,3 +14,3 

Total traffic 
Tonnages 340 041 ~9,8 

Ton - j(m 244 877 636 -1,8 
Average distance 720,1 +8,9 

761. Traffic forecasts of the two studies were made at very 

different periods but the difference for 1990 was only 26.1% 

while the most recent stUdy (CEAO) was less optimistic (1 163 000 

instead of 1 467 000 tons). This gap becomes less significant 

if account is taken of the passenger traffic. 

762. It is observed that the performance of the overall goods 

traffic dropped in 1990 whereas the average transport distance 

increased satisfactorily (+8.9%). 

763. The same holds for the passenger traffic. Traffic for the 

return journey dropped considerably in 1990, thus aggravating the 

traffic imbalance between the outward journey (M) and the return 

journey (D) (DIM = 27.3%, DIT = 21.5%; T = M + D). 

764. For all passenger and goods traffic both at departure and 

return, the average distance has experienced an encouraging 

increase (8.7% for passengers; 6% for departure and 14.3% for 

return). The railway thus confirms its ability to transport 

passengers and goods better on long distance. 
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765. The extraordinary gap between the forecasts of previous 

studies and the 1990 performance with respect to goods traffic 

(340041 tons instead of 1 163 000 tons or 1 467 00 tons) is due 

to several factors including: 

The deterioration of the general economic situation; 

The non-implementation of traffic generating projects; 

The development of Niger's other sources of supply. 

766. Traffic forecasts that will serve as a basis for the drawing 

up of the operation programme will therefore have to take the 

following into account: 

The current situation obtaining in the field; 

OCBN performances over the past 15 years; 

The secondary effects that the railway will generate 

as soon as it becomes operational. 

767. The forecasts below would help limit the initial 

investments: 

i) Passenger traffic 

768. Analysis of OCBN peformances during the past fifteen years 

has revealed that passenger traffic had reached a maximum of 

1,958 million passengers for 188,199 million passenger 

kilometre ion 1982. 

769. Considering that at that period, the East and West lines 

were operational and that new stocks (ZE 150 railcars) had just 

been introduced on the main line, one can reasonably estimate 

that the extension of the parakou - Niamey line will provide a 

traffic equivalent to 200 million passengers - kilometre, i.e. 

about 315000 passengers from end to end. 
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ii) Good traffic 

770. The goods traffic attained a maximum of 456 000 tons in 1986 

for 194 million tons - kilometre. In view of the fact that OeBN 

also provides traffic beyond Parakou using trucks which are under 

its responsibility, one can hope that: in the first years of 

operation of the new line, the traffic will experience a 

satisfactory growth and reach an average of 700 000 tons for 500 

million tons - km at least. 

771. Goods traffic will still experience an imbalance between the 

out,yard journey and the return journey. Improvements could be 

made gradually with the development of agriculture and inter

state trade. 

772. The interconnection of this network with the other networks 

of the neighbouring countries and the gradual elimination of non 

physical barriers are factors that will greatly mark the 

development and restoration of the balance in the traffic flows. 

8.1.6 Rolling stock requirements 

8.1.6.1 operation hypotheses 

i) It is assumed that the stock to be used will have the 

following characteristics: 

2400 HP locomotive and a laden weight of at least 
90 tons; 

Two - bogie wagon of a useful load of 35 to 45 

tons; 

Average load: 29 T/Wagon; 

Train of at most 32 wagons; 
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A 120 000 Km/annum locomotive. 

ii) It is assumed that the return journey traffic is equal 

to 25 % of the departure traffic; the breakdown will 

then be as follows: 

Departure: 
Return: 

525 000 tons 
175 000 tons 

Number of trains at departure: 525 000 t/29 t x 

32 wt = 566 trains (i.e. a maximum of 2 

trains/day) . 

Number of locomotives necessary: 1 074 km x 566 

x 2/120 000 km/t = 10.13. 

773. Based on an average availability rate of 75%, the necessary 

fleet will be 14 locomotives. 

774. with regard to wagons, the cotonou - Niamey distance is 

comparable to the Dakar - Bamako, Bamako-Abidjan, Abidjan

Ouagadougou distances etc ••. It is therefore possible to assume 

that the turn around time will be 10 days and the rate of 

availability of wagons 80%. 

775. Thus, the wagon fleet for cotonou-Niamey network will be: 

525 000 T/annum x 10 days/29T/W x 365 days/ annum x 0.8 = 
620 wagons. 

776. The passenger traffic will be provided by coach locomotives. 
This solution is more suitable for the traffic the railway will 
have to cope with. Some of the coaches will be sleeping cars 

while others will be restaurant cars. The breakdown will be 

examined in another implementation study. 

777. The initial objective is to cover, whatever the type of the 

stock used, the Cotonou - Niamey distance in 24 hours at most by 
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That will entail a commercial speed of 45 

778. A service involving four return trips per week could be 

provided by 2 trains with a third one serving as stand by train. 

This service could be provided by 5 locomotives. Each train will 

be constituted in a way as to offer a total of 500 seats, all 

classes put together. 

779. The service will be of Express type and should provide 

comfort commensurate with the distance and the target group. 

780. with a well organized and controlled service, the traffic 

can reach 145 million passengers kilometres with a 70% 

occupancy rate. 

781. A train of 6 coaches of 1st and 2nd classes, 2 sleeping 

cars, 2 generator wagons, 1 restaurant car and possibly 1 

meangerie would be in order. Whee the coaches are air 

conditioned and the locomotive provides the necessary electric 

energy, there will be no need for the 2 generator wagons. 

However, in this zone, air-conditioning is necessary is comfort 

is to be guaranteed. 

782. section trains of ommibus type would provide the inter-urban 

service. The operation sub-programme will be adapted to demand 

and the need for connections with other lines. This service will 

complete the 55 million passengers-kilometres (OCBN traffic 

performance in 1991 was estimated at 348155 travellers with 66 

million PK). 

783. The number of goods and passenger trains will then be 3 

trains at most per day and per direction for the international 

traffic. Where the section trains were also 3 per day and per 

direction, that would be far below the capacities of the line, 

the block-section being 30 km at most between intersection 

stations. 
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784. The number of wagons estimated at 620 depends mainly on the 

turn around time. The average of 10 days used in the 

calculations could be reduced but the performances of the present 

networks serve as model even though considerable efforts are 

being made in order to optimize this parametre. 

785. OCBN has a fleet of wagons whose state is satisfactory, more 

so as the rate of availability of the wagon fleet was 85% (on 

21/4/92 the rate of availability of the wagon fleet was 88.5%). 

The new fleet of brand new wagons to be made operational will be 

reduced, considering the existing fleet with 300 wagons. The 

same goes for the engine stock fleet, though, in this regard, the 

present locomotives will not have the capacity to hall heavy 

trains of more than 900 net tons. 

786. Improvements will also be made to the existing Parakou-

Cotonou line. The various studies conducted have provided an 

estimation of the improvement costs but such an operation can be 

estimated only from the implementation date set and after a 

detailed expertise work on the site. 

787. Furthermore, the cotonou-save section (PK261) whose line, 

even if improved, will remain difficult (gradient of 15 for a 

thousand and curves of 300 m radius) could be the subject of a 

different operation plan. Double header locomotives of BB type 

may be used, which will increase the adhesion weight and 

therefore the tonnage of the trains, considering the coupling 

hook effort. 

788. The maintenance facilities provided for in the BCEOM study 

will be retained. However, the increase in management costs, 

especially from the point of view of human resources, will be 

effected as and when necessary. 

789. The current installations located in Cotonou will be 

readjusted, especially as the coastal line will generate new 

maintenance and operation constraints. 
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790. The engine and hauled stocks will be maintained according 

to the preventive maintenance principles applied in many rail 

networks. 

791. However, with the interconnection of the 

specialization of the establishments in the types of 

networks, 

equipment 

can be examined especially for major periodic operations. 

8.1.7 Recapitulation of project data 

792. Length of the new line: 636.5 km 

36kg/ml rails in long welded rails 
Radius of curves: 850 to 1000 metres 

Gauge: 1000 mm 

Concrete bibloc sleepers: 1 667 unit/km 

Elastic connections (AP or ECO bloc) 

Axle load: 18 tons 

Track equipment: two-track turn out in vignole 36kgjm 
and 50kg/ml rails, tg 0.13 and 0.085 on wooden 

sleepers. 

Gauge: UAR 

Bridges: tailored for 25 ton axle load, ballasted 

bridge 

station equipment 

793. The design of the stations remains valid up to 700 mm length 

for the reception and crossing of trains. For all trains placed 

at the head of the beam or at the entrance of station, the track 

equipment will be 50kg/ml with tg 0.085 on wooden and insulated 

plank. 

794. This arrangement will facilitate the establishment of a 

luminous signaling. 
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795. In each station, there will be siding which allows for the 

parking of a rail-car. 

796. The low traffic intersection stations estimated at 27 

comprise: 

The main track 

The siding, 700 m long 

The side track, 60 m long 

Passenger quays, 150 m long 

A passenger building (100 m2) and a living quarter 

(150 m2 ). 

797. The average stations (malanville, Bembekere, Kandi) 

comprise: 

The main track 

Two sidings 700 m long 

A side track to be used by the yard and market, 150 m 

long 

A passenger building (300 m2) and two living quarters 

(150 m2) 

A goods market with quay 80 m2 high. 

8.1.7.2 Gaya IlItation 

Average station 

Access to depot tracks 

One additional living quarter for Chief of depot 

A network of 5 tracks with inspection pit, 25 m long 

for the depot. 

8.1.7.3 DossO station comprising 

The passenger station of main station type whose 

passenger building will occupy a surface area of 900 
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m2 , 500 m2 of which will be reserved for passenger 

hall. 

The goods station comprising: 

A network of 10 tracks for the reception and 

classification of trains; 

A transhipment yard served by two tracks; 

A track for hydrocarbons; 

Three (3) sidings with three (3) warehouses (2000 m2) 

A side track serving a storage depot; 

An extension of the track beyond; 

A terminus shunting; 

A 65 ton weigh-bridge. 

8.1.7.4 The Dosso workshops[depots include 

3 depot tracks with inspection pits 

7 workshop tracks 

1 side track for relief train 

1 track for fuel decantation 

1 hostel. 

8.1.7.5 ,!,J:!,~LN!~.!I!ey goods station comprise: 

1 network of 12 tracks for the reception and 

classification of trains 

1 side track serving a yeard 50 m wide 

1 track for hydrocarbons 

6 living quarters for officers 

1 hostel. 

The Niamey passenger station comprises: 

4 tracks serving 2 lateral quays and 3 central quays; 

Service buildings (2350 m2); 

6 living quarters. 
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798. Regardless of the operation requirements of the coastal 

track, the installations of the current parakou-Cotonou line 

should have certain additional facilities pertaining to: 

B.1.B 

cotonou Stations: sorting 

cotonou workshops, depots 

Restaurants at Godomey and Pahou stations 

Establishment of 6 additional intersection stations 

Extension and increase of siding fetters in the 

stations 

Strengthening of the Zou and Oueme bridges 

Strengthening of a number of small metallic structures 

and covered beams. 

Telecommunications - signaling 

799. The OCBN telecommunications network has experienced some 

improvements during the past decade. these improvements made it 

possible to increase the safety of trains and the quality of 

services necessary for the operation. 

800. The cotonou-Parakou telecommunications artery was 

modernized, with the replacement of the station and command post 

telephone equipment and the installation of 10 electric 

connections on the renovated air circuit. 

801. The regulation was replaced due to tear and wear (this 

regulation table was deposited at the RCFS before being 

reinstalled at Cotonou) by a 128 beams Western code system (SNCF 

type) with a call at every station. Eight stations are equipped 

with low capacity manual switches (CMFC) to which the regulation 

is connected; all the other OCBN stations are equipped with 

simple posts. 

802. The above modernization, though significant together with 

the contribution of the radio which is in operation, is not 

enough within the context of the new network. 
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803. An estimation of the budget package will be made in this 

document but a more detailed study which will take into account 

the new lines and their operation constraints should be conducted 

concomitently with the detailed studies of each segment of new 
lines. 

804. Any communication system should meet among other things the 
requirements necessary for any rail operation. 
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8.1.9 Evaluation of_--,i!dn~f!.r!,..!i!a.!!sL!:t""r'lUl.!o<ct!!!!u~r~a!!.=l~~i",n!.!.l!v.!2e!.!!s!..!t<!!m!!.1e!in!!.t.!:.!!.s 

relating to the Parakou-Niamey line 

Table 65: Infrastruotures and superstruotures 

D£SCRIPTIDII UIIIT CIlWITlTY UIIIT PRICE _r F~FA 
FRS 10 

A. !Dfrastructure 
1. Earthwork. 

Setting up the site 

5 
forfeit 300 

Clearing 27 051 250 60 1 623,07'5 
General earth~orks m 23 890 000 500 11 945 

2. Bridge. 
Pipes t; 0,80 m U 420 2 500 000 1 050 
Pipes 9 1,00 m U 111 3 000 000 333 
Escepe holes 1,00 x 1,00 U 68 4 500 000 306 
Escape holes 2,00 x 1.50 U 75 6 000 000 450 
Escape holes 3,00 x 2 U 25 9 000 000 234 

8ridse over Niger ML 26 6 500 000 3 022,5 
unbrok.en bridges U 465 70 000 000 2 450 
Closed frames U 35 200 000 000 
Road crossings U 21 60 000 000 
(unlevel crossing~) 12 

Total (lnf~tructures) 26 633 57'5 

8. Superstructures 
Rail 36 kg/ml (1 336,667 kill) T 48 120 260 000 12511,2 
Sleeper clips U 8 920 000 265 2 363,800 
Sleeper clip boLts u 8 920 000 245 2 185,40 
Sleeper cl ; p collars: U 8 920 000 90 802,BO 
Corded, rubber sole ptates U 4 460 000 245 1 092,70 
Concrete blbloc sleepers 

M'3 
2 230 000 8 500 18 955 

Rail welding 95 500 20 000 1 910 

i Saltast U 668 000 4 500 3 006 
labour F/KM 668 KM 10 000 000 6 680 
Swi tches U 230 9 000 000 2070 

SUb-total (superstructure) 51 576,9 
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Table 66, Bui [dings, stations and workshops (exclt«Jina eguil!!:!f'tt) 

OESCRIPTION UNIT QUANTITY UNIT PRICE I AMOONT 5[A 
FRS 10 

Low traffic station 

~ p.e 100 x 27 250 000 675 
living quarters 100 x 27 250 000 1 012,5 

Average stations 

~ p.e 300 x 4 250 000 300 
living quarters 150 x 2 x 4 250 000 300 
Warehouses m2 80 x 4 250 000 64 

Gaya station 
i p.e 300 250 000 75 

Living qJ..lsrters m2 150 x 3 250 000 112,5 
Warehouse ~ 80 250 000 16 
Depot 600 250 000 120 

Dasso 
P.B 

m2 living quarters 900 250 000 225 
warehouses ~ 150 x 5 250 000 187,5 
GOods stat ion 

~ 
2000x1 250 000 400 

Oepot/workshop 300 250 000 75 
Hostel m2 9 002 250 000 1 800 

Niamey town station m 300m 250 000 75 
PB + setV j ces 

~ living quarters 2 350 250 000 587,5 
Niamey goods station m 150 x 6 250 000 225 

Station 

~ tfarehouses 300 250 000 75 
Hostel 3 000 200 000 600 
Living quarters rn2 300 250 000 75 

m 900 250 000 225 

Subtotal 722S 

Table 61: Means of conveyance in operation at CFA frs 10m 

DESCRIPTIOII ESTIMATED AVERAGE TOIl - kII MClJIIT 1"FA FRS 
, IEIGHT DISTANCE (106) 

I 

(TOIlS) (kII) 

Rails 48 120 760 36 57 365,7 

i Slee::>efs 338 960 320 108 47 1 084 7 

I Small equipment and 

i miscet Laneous 6000 760 4,56 456 

Ballast 968 600 200 193,72 I 937,2 

StO-total 3 433,2 

E = Telecommunication Signalling 
805. The equipment and installations are estimated at 2 250 
million. 

Table 68: Recapitulation of investments (excluding roll ing stocks end ecJ.Iipaent) 

DESCRIPTION AMOONT CFA FRS 106 

Infrastructures 51 576,9 
Superstructures 26 633,575 
Stations-living quarters-service and maintenance premises 7 225 , 
Telec~ications - signaling 2 250 

i Means of conveyance in use 3 433,2 

Total 91 118,675 

, 

i 
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Table 69: Eooine and hauled stocks 

DESCRIPTION NEW FLEET UNIT PRICE AMOUNT CFA 
FRS 106 

Goods traffic 
( international) 14 600 8 400 

Locomotives 620 30 18 600 
Wagons 14 350 4 900 
Shunting engine 

Passenger traffic 
( international) 

Locomotives 5 600 3 000 
Sleeping cars 7 200 1 400 
Generator wagons 6 250 1 500 
Coach (1st and 2nd 20 150 3 000 

class) 

Total 40 800 

806. The wagon fleet constitutes the most important part of the 

rolling stock investment. The estimated 10-day turn around used 

as basis in calculating the wagon fleet will be higher than the 

actual turn around time, at least for the transportation of 

homogenous products in bulks and of hydrocarbons. 

807. Furthermore, OCBN has and will have at the time of the 

operation of new line a wagon fleet of 300 units. Part of the 

locomotives currently used to drive the trains may also be 

downgraded and used for shunting. 

808. These elements will help reduce considerably the new rolling 

stocks investments. The reduction could exceed 30% of the amount 

indicated (300 wagons shunting engines). 

8.2 Extension of the central line of CFT; 

(Togo-Burkina Faso) 

origin and layout of the project 

Blita-Pama 

809. A feasibility study prepared by OFERMAT in 1980 relating to 

the interconnection of the Togolese network with Burkina Faso and 

Niger proposed a layout which was not retained in the CEAO 

community transport plan. The study proposed that the Anie-Blita 
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segment should be discarded in favour of a new line through the 

Mono valley. 

810. In 1977, a preliminary study on a rail track linking Togo, 

Upper Volta, Niger and Mali was undertaken following a decision 

taken in September 1975 between the Heads of state of the 

Republics of Togo, Upper Volta, Niger and Mali. 

811. Following an agreement between the governments of Togo and 

India, RITES (Rail India Technical and Economic services Limited) 

was charged to conduct a technical/economic feasibility study on 

the extension of the Lome-Blita line up to Bassar. This new line 

was mostly expected to provide transport to Lome from the iron 

ore deposit in the Bassan-Bandjeli belt. The line passed through 

SOKODE and should have very modern technical characteristics. 

Gauge: 1 metre 

Maximum speed: 100 km/hour 

Maximum gradient: North-South: 0.8% 

South-North: 0.10% 
Radius of curve: BOO metres, preferably 1000 metres 

Axle load: 20 tons for the bridges, 17 tons for 

normal track 
Rail of 36kg/ml: on metallic sleepers 

etc. 

812. Bassar is an important town in Togo situated 140 km North 

of Blita and about 400 km from Lome. The iron are reserves are 

estimated at more than 500 million tons. 

813. Between September and November 1982, a team of RITES experts 

conducted an operation survey and collected all the relevant data 

pertaining to the project. 

814. In March 1983, RITES submitted the feasibility study report 

which it prepaared. The line recommended by RITES is as follows: 
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815. Anie, PK 193 + 200 from the Lome - Blita track would be the 

junction of the new line (PKO + 00). The line moves in the 

direction of Sokode without passing through Blita, goes around 

the forest reserve below to join Bassar (PK 209 + 750). 

816. OERMAT proposed in its preliminary study an alternative line 
which originates from Anie, passes through Bagou, crosses the 

Abdou I aye forest reserve, passes slightly above Sokode at 

Kpangalam (PK 142 + 223) to join Chaboua (PK 203 + 371) and 
continues North -west above Koutchichau towards Tchirkpambo. 

817. Both studies (OERMAT and RITES) discarded the existing Anie 

- Blita line (PK 193 + 276) i.e. about 83 km in favour of a new 

line which does not serve as much as possible the major towns of 

Togo between which the line was planned. 

818. The consultant is in favour of the line proposed in the CEAO 

community transport plan for reasons of economy (reutilization 

of the Anie-Blita line) and in a bid to give the major towns, 

without forgetting the natural resources, the chance to benefit 

from the advantages offered by rail transport. 

819. The proposed line Pama (Burkina Faso) to Sansane - mango, 

GuerinKoula, Naware (with a possible 22 km branch off to 

bandjeli), Sara-Kawa, Lama Kara, Sokoda, Sotouboa and Blita. 

820. This segment (Pama - Blita) 400 km long comprises 33 km on 
the Burkinabe territory. From Pama where it originates at an 

altitude of 200 m, the line descends gently 120 m towards Sansane 
- Mango and goes up 280 m in the direction of Lama Kara. 

821. Since the crossing of the mountains via Bafilo and Alejo is 

not possible for the railway under the same conditions as the 

highway, the line is diverted eastward where it passes through 

the chain of mountains and by so doing, is not compelled to pass 

through the Benin territory. 
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822. The mountain - pass which is reached without tunnel is 520 

m high. The line then descends to Sokode (380 m) and finally 

reaches Blita (300 m). By this track, Ouagadougou will be 

situated at 104 km from Lome (via Pama). 

823. Apart from the advantages Togo derives from this line, the 

latter represents an alternative for Burkina Faso and even to 

Niger access to the sea. 

8.2.2 Tracks and stations 

824. The nature of the soils through which the line passes is 

very varied. It is therefore possible to find the appropriate 

materials for both the earthworks and the ballast or even the 

substratum on the spot. 

825. Togo railways currently have three quarries for ballast 

materials: 

Agbelouve quarry: granitic gneiss whose reserve is 

estimated at 50 000 m3 ; 

Lilikope quarry: Granitic gneiss whose reserve is 

estimated at 15 000 m3 ; 

Kablikpe quarry: granitic gneiss with a high rate of 

white quartz, the reserve of which is estimated at 

250000m3. 

826. The price of the ballast is CFA frs 6 710/m3. It should be 

noted that the quantities consumed by CFT are very limited due 

to economic difficulties and the reduction of the operation and 

even the closure of some lines. 

827. In addition to the stations commensurate with the major 

urban centres mentioned, additional stations will be constructed 

every 25 to 30 kill to cope with the operation and town planning 



requirements. Provision was made for two border stations but the 

construction of an international station with the consent of the 

two countries would facilitate the implementation of the traffic. 

826. In all, provision was made for 7 average stations and 

intermediate intersection stations, as well as a depot at Pama. 

The depot would serve all the lines leading to this town. 

829. The length of the Lome - Pama distance (736 km) requires the 

establishment of a relay driving station, especially on the new 

line. This station will be constructed at Lama-Kara or at any 

location compatible with operation exigencies. 

830. A branch line will help serve the iron ore deposits in the 

Bassar-Bandjeli belt. 

Bridges 

831. The line avoids the major rivers as much as possible but it 

has 14 average bridges. At the intersection points with the 

highways (Highways and 17) it will be necessary to construct 8 

road bridges and 4 rail bridges. 

8.2.4 Geotechnical and hydrographic data congerning the 

line 

8.2.4.1 Relief 

832. The relief of Togo is characterized by vast alluvial plains 

in the North and a chain of mountains in the South which divides 
the country almost diagonally. The Atakora chain extends from 

the south-West of Accra up to the Niger river and stretches to 

Ghana, Togo and Benin. Its largest extension, however, is found 

in Togo where it forms itself into a chain of mountains. The 

region between Atakpame in the South and Bandjeli in the North

West together with stretch along the Western border has a total 

of over 360 km, with a maximum width of about 60 km at Atakpame 
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and Bafilo latitudes. Its eastern catchment comprises schist

schist/quart zite hills separated by valleys in the form of 
funnels, while its Western side is generally rectilinear. 

833. The altitudes between Kpalime and Atakpame are the highest, 
the average being about 800 m and the high summits reaching 972 
m at Atilakousse and 936 m at Odalakpodigi. Due to considerable 

erosion, it generally gives the look of a pseudo-appalachian 
relief. There are deep gorges (of 200 to 400 m) and a series of 

high terrains known as plateaux, namely Klouto, Kouma, Fazaao, 

Malfakassa etc. 

834. In the south of this chain is situated a vast alluvial plain 

which rises from South to West. It has initially a gentle slope 
up to Tsevie and further on it rises steeply up to the Tchaoudjo 

region (400 metres high). In the North of this chain are found 

the oti inundation plains. 

835. Here the altitudes are about 110 m and the slope is gentle. 

Close to the Western part of Fazaao is the small Mo-Fzaao plane 

which opens into Ghana. 

8.2.4.2 Geology 

836. The country can be divided into general geological 

categories, namely: 

i) the crystalline shelf; 
ii) the sedimentary cover where are found epimetamorphic 

rocks; 
iii) the coastal sedimentary basin of a recent past. 

837. The crystalline base is found at the extreme North of the 

country and in the East of the mountainous chain of Togo. In the 

North, it rather consists of pink or grey granite and metamorphic 
rocks like mica-schist, dolomite, marbre, quartzite etc. 
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838. The formation of a sedimentary or epimetamorphic vegetation 
covers a lmost the Western part of the country. It contains 

sandstone, schistous clay and quartzite. 

839. All these geological formations stretch from North to South. 

Only a small portion is found in the region of concern to us, 

between Atakpame in the South and Bandjeli in the North. 

840. In this region, crystalline rocks known as Dahomeyan 
formations of the Pre-Cambrian middle age cover a large portion 
stretching from North to South, along the Western part of the 

country. These are metamorphic rocks in which mica-schist, 

gneiss and migmatite predominate, with dolomite, marbre, 

quartzite, ortho-amphibolite, orthophyrosenite, metagabbro, 

granite and massive granodiorite found in the small regions. In 

the West of these rocks mentioned above is found the Ata Korian 

part of the epimetamorphic rocks as well as in the North-south 
strip parallel to the crystalline strip. It is made up of mica

quartzite and schist and is of - pre pre-Cambrian age. This part 
is hardly affected by tactonic changes. 

842. The coastal sedimentary basin is 30 to 50 km wide at the 

extreme south of the country. Its substratum is formed by sandy 
and clayey sediments. The middle Eocene is characterized by 
limestone and phosphate deposits. 

843. Along the proposed line, rocky formations are prominent and 
can therefore support the effort and tension of a railway. 

8.2.4.3 Geomorphology 

844. Togo can be divided into seven geomorphological zones, 
namely: 

i) the coastal and lagoon zone 

ii) the plateau 
iii) the peneplains 
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iv) Atakora 

V) the mountainous zones 

vi) the sedimentary lesion of Northern Togo 

vii) the Dapaong plateau. 

845. The region between Atakpame and Bandjeli is situated in 

zones 3, 4 and 5. All the rivers converge to the peneplains. 

It seems as though the relief of today has reached the limits of 

denudation. The peneplains are dominated by icebergs. They are 

followed by the Atakora chain which overlooks the peneplain at 

an altitude of 400m. it is composed, to a small extent, of 

traces of quartigitic obstacles and schistous plains in the 

south-West. The North-West is characterized by many hydrographic 

networks. The mountainous zone is dominated by the Kande 

Schistous rocks. On the North-Western slope of Atakora, these 

hills are an unbroken chain of real domes, linked to the 

existence of overlapping faults. 

8.2.4.4 soils 

846. The soil map of Togo shows a great diversity of soils. 

847. The five major classifications are: 

i) Undeveloped soils 

ii) Vertisoils or soil with vertic characteristics 

iii) Ferruginous tropical soils 

iv) Ferralitic soils 

v) Hydromorphic soils. 

848. The types of soils in the region between Atakpame and 

Bandjeli are: 

with erosion, undeveloped soils in the North Southern 

strip, stretching from the North-East of Kande to the 

North of Kpalime, apart from small isolated 

territories. They are rather soils from the 
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mountainous region which are formed through erosion. 
They form thin covers with a significant portion of 
heavy ores and these soils are poor from the point of 

view of agriculture. 

vertisoils are found in the North-East of Atakpame and 

are composed of montmore -
crack in the dry season. 
they have a limited use due 

structure. 

limonite which harden and 

Though rich in minerals, 
to their permeability and 

Ferruginous tropical soils occupy a sizeable part of 

Togo and have various characteristics. Those which 

are filtered at low levels and have iron deposits are 

those with very large occurence, beginning with a vast 
strip from the North of Tchamba to the North of 

Atakpame and the North-South strip which is in the 

East of Bassar. Those which 
are also in abundance like the 

are filtered deep down 

North-South strip which 
is in the West of Bassr, in the North of Baf ilo, 

around Sokoda and a territory further down in the East 

of Atakpame. These are very sandy soils which are not 
good for plants. 

Rich ferralitic soils are found in several territories 
around Tchamba and in the South, South-East and East
West of Sokoda, around Soutoboa, in the North-East and 
West of Atakpame and in other territories. These 
soils contain Kaolinite with very limited chemcial 
characteristics and a high percentage of iron and 
aluminium hydroxide. Morphologically specking, they 
are quite uniform and are often red in colour. 

Hydromorphic soils are found near rivers and in some 

flat zones. They can be either clayey or alluvial and 
contain humus. 
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8.2.4.5 Hydrology 

849. Even though the hydrographic system of the country is 

consistent with the systems of other African countries, it has 

a specific originality due to its peculiar climatic conditions 
and relief. 

850. It can be divided into three (3) basins, namely the Volta 

basin, the Mano basin and the group of coastal rivers which empty 
themselves into Lake Togo. 

851. In the region between Atakpame and Bandjeli, only two basins 

are represented. Apart from the rivers of the North, all the 
important rivers have their sources in the Atakora ridge whose 

extension in terms of latitude lengthens the duration of 

rainfall. 

852. This ridge acts like a water tower because of the humidity 

and the impervious nature of schist and quartzite. 

853. These two sub-basins of the Volta are situated in the North
west and west of the mountains. 

854. The rivers (oueds) flow in deep valleys. The secondary 

strata are dug everYWhere, on the average above 5 metres. Steep 
slopes are particularly perceptible on the Atakora mountains. 
The horizontal section shows V shapes and sometimes gorges in u 
shapes. The latitude and slope are few but small waterfalls and 
rapids can be seen in some places. 

855. In the South and East of the mountains is located the Mano 

basin. The Mano river has a shallow valley. It is the country's 

longest river (450 km) and meanders 011 a large alluvial plain 

beginning from the extreme North of the mountains to the extreme 

South of the country. 
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856. All the rivers have a variable flow during the year from one 
region to another. The low levels of the water are nil in the 

small basins, especially at Kara, Anie and Amoutcha. In the big 

basin as well, the water levels are sometimes nil. 

857. The supply ratio between the high level and low level of 
water is always very high. The dominant flows are the tropical 

boreal type of rain. In the Atakora ridge the saturation time 

limit is very high. As a result the floods are very big due to 

heavy rains and the stratum is impervious. 

8.2.4.6 Vegetation 

858. The relief (a mountainous chain, asymetric slopes, flanked 

by two coastal plains) and the vegetation are closely inter

related. The plains are the domains of high savana while the 

mountains are covered by a tropical forest. The savana is rich 

in denser and ligneous plantation along the rivers. 

Status of the existing line 

859. The average distance between the existing stations is about 

15 km. Even with a high frequency of trains due to an increase 

in the traffic generated by the extension of the line towards the 
North, the capacity will all the same be adequate. 

860. Within the context of the present layout, the authorized 
speeds on the new line cannot be reached on the old line due to 
the presence of about 25 curves of 300 m radius, 5 curves of 400 
m radius and 10 km of gradient of 16 for thousand in the Northern 
direction. 

861. Furthermore, the state of the superstructure constitutes a 

handicap that should be overcome. The telecommunication and 

signaling system should also be adapted to the operation as well 
as to technological development. 
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862. The low radius curves can be rectified gradually. 

863. Tracks with 26kgjml and 33 kgjml rails (over a total 

distance of 256,672 krn) should be rehabilitated, as well as the 

ballasted track. 

864. The bridges on the track, measuring 576.70 metres, will have 

to be checked and strengthened to enable them cope with the new 

loads. 

865. The telecommunications and signaling system should be 

harmonized with the new line which will itself be equipped 

according to modern techniques. 
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Evaluation of investment costs relating to the 
rehabilitation and adaptation of the existing 

line Lome - BAitta 
Table 70: Evaluation of investment costs relating to the 

rehabilitation and adaptation of the line Lome -
Blitta 

DESCIUPTION NIOOIIT CFA FRS 106 

! IlllDrovemeot of earthworks and drainage system; 1.1.106 x 276 km 301 857 

Renewal of track equipment 

36 Itg/ml rails: 260 000 x 36 x 257 x 2 4811 04 

Concrete bibloc sleepersQ 8 500 FlU x 1667 x 257 3641,56 

Connections: <265 • 245 • 90) X 4 X 1667 X 257 1028,20 

Corded rubber sote plates: 245 FlU X 1667 X 257 X 2 209 92 

Rail welding: (257 000/14) X 2 x 20 000 FlU 734,28 

Ball •• t (General Complement 300 l/ml): 6300 F 1m3 X 300 X 257 485,73 

Rehabllitat!oo of bridges (1 5 106 f/ml): 1 5 106 X 576 7 865 05 

Sub~total 12,077.65 

Tabte 71: Evaluatjon of inyestll'ler:tt costs ~ttlOO to the Blitta-".. line 

DESCRIPTION UNIT II.WITITT IaIIT PIlI CE _ CFA FRS 106 

1. Earthworks 

Setting up the site Forfeit 300 

Clearing .. 2 19 550 000 60 1173 

i General earthworks .. 3 17 265 000 500 8632 5 

2. Bridges 

Pipes and escape holes LIM!' 460 10 000 000 4600 

, Major drainage 
! 

14 450 000 000 6300 

! 
structures (frame 
bridges beam bridges) 

Road intersection U 12 1.52 
structures 

Sub-total 22.157,5 

I 

i 
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Table 72: $lpetstrt.a:;ture 

DESCRIPTIOII lliiT _TIn UNIT PI! I CE 

36 k~ml Rail T 33 12Q 260 000 

Connectioos and corded Ens. 776 820 2890 
rubber sole piates 

Concrete bibloc sleepers U 766 820 8 500 

Rail welding U 65 714 20 000 

Bal test of 460 000 4 500 

labour F/Icrn 460 10 000 000 

Track equipment U 50 9 000 000 

sub-total 

Table 73: Stations. bJildinas and _'ntetW'lCe orsis.es 

OOSCRIPTlOli UNIT 

Extension of blitta station and woKshop 

Extension of Parna station (1/3) 

Average stations (7) 

Passenger buildings U 

Livinsquarters for station masters U 

Warehouse (80m2) U 

Low traffic intersection station (10) 

Passenger buildings U 

Living quarters for station masters U 

living quarters for District Heads (P) U 

L lying quarters for track Section Heed U 

living quarters for opertlon ,nsoector U 

living ouarters for Chief of depot U 

Depot/worKshop (with hostel) U 

$(j)-total 

Teiecommunications and signaling 1 750106 

Means of conveyance in operation 2 480 106 

QUANTITY UNIT PRICE 

L_ 

Lomp 

7 37 500 000 

7 37 500 000 

7 16 000 000 

10 25 000 000 

10 25 000 000 

B 37 500 000 

2 37 500 000 

2 37 500 000 

2 37 500 000 

2 

AllDUNT,1A FRS 

8 611 2 
i 

2 216,11 

6 517,97 

1 314 28 

2070 

4600 

450 

25 779,56 

_T ,06 
laO i 

67 

262 5 

262 5 

112 

250 

250 

7S 

7S 

7S 

7S 

500 

2320 
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8.3 ouagadougou - Pama - Niamey link 

8.3.1 Layout of the line 

866. The Ouagadougou - Pama - Niamey link forms part of a network 

interconnection plan of Sahel ian countries and their relations 

with the maritime ports in the South. 

867. Under these circumstances, the two capitals will not be 

linked directly. This will help save on the number of kilometres 
of track to be constructed, but via Pama in the south of Burkina 

Faso. 

868. At Pama, the line branches off to Blitta and Lome, and 

serves as a link with Togo. 

869. The main aim of this network forms part orf a feasibility 

study prepared by OFCRMAT in 1980. 

870. The layout as contained in the CEAO community transport plan 
roughly follows the line previously conceived with a few 

modifications. These modifications took into account the 

directives of OCBN whose aim was to join the two new lines from 

Ouagadougou and Blitta, via pama, directly with Niamey, which was 

the basic solution adopted. 

871. The proposed line passes through the Say locality to serve 
the iron orce deposits. 

872. The Ouagadougou town, the terminal of the railway line of 

the ex "Regie-Abidjan-Niger" becomes an important railway 
junction with the Sahel-Ouagadougou-Tamboa railway under 

construction, and this new line provides a 2nd link with Niamey, 

but will give access to the networks of Togo, Benin, Nigeria and 
Mali. 
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873. The line retained leaves Ouagadougou (on a gradient of 300 

m), moves south-East and crosses without much difference of level 
the maryale, Pendaga (afflUent of White Volta) and Bombore over 

a distance of 12 Kilometres. It goes down at an altitude of 240 

m and goes up 280 m North of Ganrango. After crossing Highway 

17, it follows the latter and reaches the next station at 

Tenkodogo. 

875. The line follows the general direction of Highway 17 towards 

the South, crosses it around PK 73 and moves eastward. 

876. After long sections on level run, the maximum altitude of 

300 m is reached; on the last 40 km the line descends towards 

Pama on a gradient of 200 m after crossing the Ouale Valley. 

877. The general layout of this segment with an average altitude 

of 100 m only out of a total length of more than 300 km is easy 

as there are no notable natural obstacles. 

878. From Pama, the line first crosses Highway 18 and after a 

long section on lever run rejoins the existing road, in a 

parallel direction with the general line of the Pendjari river 

which constitutes the river between Burkina Faso and Benin. 

879. The singou, Pantiani and Doubodo rivers are crossed 
successively; the line follows the Gobnangou mountain range and 

serves the future Tansarga station still on level run, at an 
altitude of 280m. 

880. After crossing the "WI! National Park, the line descends in 

the small valley of Tapoa and passes through Burkina Faso/Niger 

border. 

881. The line then clearly bends Northward at ,PK130. After 15 

kIn, it crosses the Dyamongou escarpment and 20 km further on a 

second escarpment, Le. Goroubi escarpment which is still larger. 
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882. Around PK90, the rail track crosses Highway 27 by a bridge. 
The gradients on this segment are below 5% except near the 

escarpment where the maximum gradient of 10% must be applied. 

883. The line later remains west of Highway 27; the Say station 

will be situated on the right bank of the Niger river because of 

the impossibility to use the temporary inundation zone of the 

river. 

884. After this station, the line moves North-East by following 

roughly the direction of Highway 27 over distance of 30 km. 

885. To cross the Niger River, an appropriate site was chosen for 

the construction of a bridge where an islet allows for the 

erection of pillars. 

886. After the bridge over the Niger, a rail bridge will be 

necessary for the crossing of Highway 1 towards Tillabery. 

887. The Niamey station will finally be reached through the West 

by following the itenerary chosen for the Dori-Niamey line over 
about 6 km. 

888. The length of the Pama-Niamey line is estimated at 420 km 
and at 728 km between Ouagadougou and Niamey. 

8.3.2 Tracks and stations 

889. The field through which the line passes hardly differs from 
the other regions of the zone, except the difficulties posed by 
the crossing of the three (3) escarpments. There is also another 

difficulty due to the remoteness of populated zones over quite 

long segments, resulting in the increase in construction costs 

on account of transportation problems caused by lack of 
infrastructures. 
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890. There is also the need for prospecting of appropriate 

deposits for the production of ballast. Nevertheless, the nature 

of the ground promises good results, as is the case in other 

comparable zones. 

891. The pluviometric data hardly vary in the regions through 

which the railway line passes; the long period of dry season 

favours the construction of earthworks under good conditions. 

892. Only Garango, Tenkodogo, Tansarga and Say will serve as 

average stations. However, to operate the line, twenty two (22) 

intersection stations will be constructed every 25 to 30 km. 

8.3.3 Bridges 

893. Three viaducts measuring 750,1200 m and 1 000 m respectively 

will be constructed. Provision should be made for another bridge 

800 m long for the crossing of the Niger. This line will also 

have six (6) important road intersection structures between Pama 

and Niamey and 3 intersection structures on the Ouagadougou -

Pama section. 
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8.3.4 Evaluation of investment costs relating to th~ 
ouagadougou - Pama .. - Niamey line 

Table 74: Infrastruetures 

DESCRIPTION AMIlUIIT eFt. FRS uP 
A. INFRASTRUCTRURES 

1. Earthworks 

Main siding; 728 km X 5 10" 3640 

Soil preparation: (Ctearing, Sorat;!ng) 728 KIn X 1.3 10" 946,4 

General earthworks (fills cuts draina9~ layer): 728 X 15 • 10" 

2. Bridge. 

Small structures (Pipes and escape holes): 728 Km X 12. 10" 8736 

Major drainage works (frame bridges beam bridges): 728 KIn X 13.106 9464 

Road intersection structures: 9 X 96. 106 864 

Exceptional structures 

Escarpments: (750 m • 1200 m • 1000 m) X 6,5. 106 19175 

Ntger: 800mX7.1O" 5600 

Sub~tota{ 59 345,4 

Tabte 75: SUperstructures 

DESCRIPTION UNIT QUAIITlTY UNIT PRICE NUIIT,$A FRS 

3" kg/ml (1456 Km) Rails T 52 416 260 000 13 628,16 

Connections and sole plates Ens. 1 213 576 2890 3 50723 

Concrete bibloc slee~fs U 1 213 576 a 500 10 315 39 

Rail welding U 104 000 20 000 2 080 

Ballast ",3 728 000 4 500 3 276 

Labour F/Km 728 10 000 000 7 280 

Track equipment U 100 9 000 000 900 

s.a.-total 40986,,79 

i 

i 
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Table 76: Stations. buHdings and !!D:intenance pr .. ises 

DESCRIPTlIlII UKIT QlWlTlTY UK:l> PI!) CE AIOJIIr[JA (1 FCFII) FRS 1 

Extension and adaptation of Ouagadougou L<IIl' 100 
station 

i Construction of Perna branch line station Lump 133 

Average stations (GarangoE Tenkodogo# 
rans.rga and Say) 

Passengers buildings U 4 37,5 150 

Living quarters for station masters U 4 37,5 150 

Warehouses (80.1) U 4 16 64 

Intersection stations (22) 

Passengers buildings U 22 25 550 

living quartets for station masters U 22 37,5 825,0 

Living quarters for district heads U 12 37,5 450 

Living Quarters for section heads U 3 375 112,5 

Living quarters for opertion inspectors U 2 37,5 75 

i Dr) vi n9 relay post U 1 40 40 

Depot/workshops wi,h relays in Pema U 1 300 300 

SIi)-total 2949,5 

Telec......,;cations and signaling: FCFA frs 2750.106 

8.3.5 Variant for the OUagadougou - Pam. - NiameY link 

894. The link proposed in the CEAO community transport plan takes 

into account the various natural resources reserves in the zone 

concerned. However, the line could be further North and serve 

the important centres of Koupela, Fada-Ngourma and Kantchari 

before rejoining Niamey through Say. 

895. The Kodjari phosphate reserves situated at about 100 km from 

Kantchari can be exploited with the construction of a branch line 

which could pass through Diapaga while avoiding as much as 

possible the Gobnangou cliff. 

896. The junction with the extension of the Togolese network 

would no longer be done at Pama but at Fada Ngourma. 

897. This variant extends the Ouagadougou - Lome distance by 

about 50 km but shortens the ouagadougou - Niamey distance via 

i 

.1 

i 

I 
i 
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say by about 60 km, while making it possible to serve the major 

urban centres south-East of Burkina Faso. 

898. Besides, the construction of the track will be further 

facilitated by the proximity of Highway No.4. 

899. The bridges on this line will be less important and one will 

have the advantage of knowing them with more accuracy considering 

the experience derived from the existing road and the studies 

already conducted during the construction of the said road. It 

should be noted that the shortening of the Niamey distance also 

favours the connections with Nigeria and the Trans-Saharan 

highway. 

900. After a topographic surveyor aerial plotting has been made, 

the detailed layout will make it possible to have a better grasp 

of the technical and financial advantages of this variant of the 

layout in relation to the one passing through Pama (junction). 

8.4 Bamako - Kouroussa link 

8.4.1 origin of the proieot and layout of the line 

901. As far as the CEAO community transport plan is concerned, 

the evaluation of this project is based on an old project 

prepared by the USSR State Techni-Export Company in 1962. 

902. The main aim of this project was to link Bamako with the 
shortest line possible to Guinea rail network, thereby providing 

Mali with an access to the maritime port, a shorter alternative 
than the line from Dakar. 

903. The dominant characteristic of this project was the economy 
of construction and operation. 

904. One of the major constraints of the Bamako - Kouroussa link 

is the fact that the Guinea network is practically inoperative 
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and is in a technical state which requires complete 

rehabili tation. 

905. In keeping with the directives of the Malian authorities, 

this project is considered as an interconnection link. 

906. Since the basic technical data of the old project (minimum 

radius of 300 m, maximum gradient of 0.9%) are practically the 
same as those applied to other lines, the layout and lengthwise 

profile (as provided in annex 3.2 of the CEAO study) can serve 
as basis for cost evaluation. 

907. Most of the data need to be either up-dated to take into 

account the technical evaluation or replaced by the norms of 
other projects. 

908. The layout of the proposed line leaves Bamako through the 

west and follows the Niger without ever crossing it. Only two 

major curves were cancelled. While still in the valley, most of 
the natural obstacles are avoided and a rather easy profile is 

obtained. 

909. The line crosses the Siby road by a road bridge. The other 

intersections are done with secondary roads which also follow the 
course of the river. 

910. The total length of the layout is 343 Km, including 144 Km 
in Malian territory. 

8.4.2 Tracks and stations 

911. The easy ground along the river course requires maximum 

gradients of only 0.9%. 

912. To implement the project however, it will be necessary to 

modify the lengthwise profile so as to avoid the numerous changes 
of gradient on very short segments. 
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913. The construction works will be difficult due to the 
remoteness of the populated centres and the general absence of 

infrastructure. 

914. The construction of the line depends essentially on the 
rehabilitation of the Guinean line, through which the necessary 

construction materials and logistic support will be channelled. 

915. There is only one average station on this line, i.e. the 

Siguiri station. Another station will have to be constructed at 

Nafadji on the Guinean territory for traction stock and border 

formalities requirements. In order to meet operation needs, 11 

other stations should be constructed on the line. 

916. The Bamako and Kouroussa stations should be extended as well 

as the DaboIa and Bamako depots. The Bamako and Conakry 

workshops should be adapted to the new requirements. 

8.4.3 Bridges 

917. There will be need for only one road bridge because all the 
other intersections concern secondary roads. Drainage structures 

are more numerous on this line on account of the proximity of the 

Niger river. These are generally not big structures except a 

bridge on river Tinkissa which is 230 m wide. 

Estimation of investment oosts 

918. Investment costs relating to the infrastructures of the new 
Bamako - Kouroussa line. 

919. On the basis of the estimations contained in the CEAO 

community plan, the investments (mid 1983 basis) amounted to: 

Infrastructural works: 

Laying of superstructure: 

Stations, workshops, depots: 

CFA frs 19739 (106) 

2 3006 

2320 
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Telecommunication, signaling: 

studies, control & supervision 

of work 

TOTAL: 

1314 

2916 

4 9295 

920. The investments costs necessary for the rehabilitation of 

the existing Conakry-Kouroussa line also amounted to CFA frs 11 

5920 (106). 

8 .... 5 variant: Bamako-Kankan via Bougouni 

921. The Bamako-RAN (Ouagadougou) line can partly be used in 

facilitating the Bamako link with Conakry, provided the line is 

diverted towards the south-East to pass through Boujouni before 

rejoining Sikassa. 

922. In the present economic context and considering future 

development prospects, the Bougouni junction appears more 

realistic to us, in that it will help reduce the global 

investments without affecting the quality of service to be 

provided to customers. 

923. From Bougouni the proposed line takes the south-west 

direction and heads towards Yanfolila, the first important centre 

near the border between Guinea and Mali. After Yanfolila 

situated at an altitude of 400 m, the line crosses the valley of 

the Sankarani affluent, viz Ouassoulou Bale (at 349 metres 

altitude) then the border and heads towards Kankan. It 

successively crosses Bolozon, Sankarani, Fie and Guisse. It 

crosses Milo, the affluent of the Niger river, before entering 

Kankan where it joins the present Conakry-Niger line. 

924. The line also crosses Highway 18 at some places. Kankan is 

situated at an altitude of 383m almost at the same level as 

Bougouni. 
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925. The line looks easy to us and a few high points constituted 

by hills situated in the North-West of the line can be avoided. 

926. The length of the Bougouni-Kankan track as shown on the map 

represents 230 km excluding the necessary junction and curves. 

The effective distance can be estimated at 265 km (i.e a 15% 

increase, the map used being 1/1000000 scale). 

8.4.5.1 Tracks !lnd stationl1! 

927. Highway No. 18 which runs along the line will facilitate 

access to the site during the construction of the track. In 

principle the earthworks will be unimportant given the smoothness 

of the ground and lateritic nature of the soils in the Sahelian 

zones. The supply of embankment construction materials will also 

be available on the spot, thus reducing still further the 

construction costs of the line. 

928. A more detailed prospecting will make it possible to locate 

ballast quarries. 

929. The only important station to be built will be the Uanfolila 

station situated at about 110 km from Bougouni. Like for the 

other lines, there will be intersection stations at every 25 to 

30 km to meet operation needs. 

930. The Kankan depot should be expanded and the station adapted 

to new requirements. The relatively modest distance between 

Kankan and Bougouni (265 km) does not require the construction 

of an intermediate relay depot. At Bougouni, a relay 

depot/workshop will be equipped for the maintenance of the 

rolling stock and for relief drivers. 

931. Regarding track maintenance, only 4 districts will be set 

up, two in mali and two in Guinea, given the distances (about 145 

km in Guinea and 120 km in Mali). 
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8.4.5.2 Bridges 

932. The construction of bridges will be necessary in view of the 

proximi ty of Mali I s highway NO. 18 which crosses the border 

between Mali and Guinea. Seven (7) rail bridges and one (1) road 

bridge will be necessary. 

933. The rivers and affluents of the Niger which are crossed 

successively will require the construction of bridges whose 

lengths range between 50 and 150 metres. 

934. Five (5) to six (6) bridges at most will be needed. 

Tabte 77: Infrastn£tyres 

Descri ption: _ efA Irs 106 

1. Earthworks 

Main siding: 265 KID X ~5.106 9Z7,5 , 

S01l oreparation (clearing scraping): 265 KM X 1,2.106 318 
i 

General earthworks (Fills and cots, drainage~ layer) :256 Km J( 16,5. 106 4372 5 

2_ Bridges 

Small structures (Pipes escape noles):265 Km X 10 5. 106 27825 ! 

Major drainage structures (Frame bridges beaM bridges); 265 ¥JII X 11 5 106 3047,5 
, 

, 
Road intersection structures highway 18: 18 X 96~106 768 

Exceptional bridges on Hi lo: 150 m X 6 5. 106 975 

Sub total 13191 

Table 78: St.prstructures 

Description Unit Quantity Unit price Ammt efA frs 
106 

Raj ls (530 KID) T 1908() 260000 4960,8 

Connections and sole plates Ens 441755 2890 1276 67 

Concrete bibloc sleepers U 441755 8500 3754,92 

Rail wetdlng U 37858 20000 757,16 

Sat last m3 265000 4500 1192,5 

LaboUr F/Km 265 10000000 2650 

Track equipment U 40 9000000 360 

SLt> total 14952 
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Table 19: Stati~. bIli ldirps and .;nt~ pcEllriI!! 

-':rlDtion _t en frs 106 

I Dovelooment of K.nkan 75 

AdaDt I..... the Kenken daDOt 100 

. STATlOll 

Passengers buildings 37,5 

Living quarters for station masters 37 5 

80 m2 Warehouse 16 

Interse<tion stations (8) 
! 

Passengers buildings 200 

living Quarters for station masters 300 

Living Quarters for district heads 300 

Relav deDot 150 

SIb total lZ16 

8 .... 5 ... Recapituation of investments necessary for the 

new Bouqouni - lank.1). layout 

Infrastructural works: 

Supplies and infrastructural works: 
stations, buildings, maintenance 
premises 

Telecommunications and signaling 

TOTAL 

13191 
14952 

1216 
930 

30289 

935. The new layout has the advantage of reducing significantly 
the investment cost and improving the utilization rate of the 
Bamako-Bougouni line. 

936. The rehabilitation of the Kankan -. Conakry line is rather 
a reconstruction. 

937. Following the meeting of donors held on 23 and 24 May 1985 

at Conakry, the Guinean authorities and the donors by common 

consent designated SOFRERAIL to draw up a three-year interim 

programme aimed at maintaining a minimum capacity of rail 
transport on the Conakry - Kankan line. 
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938. The study conducted between september and November 1985 by 

a Head of mission and 5 experts led to the resumption of the 
different fundamental railway activities in line with the 
objective set. 

939. The necessary estimated funds amounted to FF 60 million and 
SYLls 260 million. The investments were intended for the safety 
of traffic, the rolling stock, training and equipment. 

940. At present, it is difficult to make any statement regading 
to real status of the Guinean network for want of adequate 
reliable information. However, it should be pointed out that as 
far as the proposed Kankan - Bougouni extension is concerned, the 
initial Kouroussa - Bamako layout will be meaningful only if the 
old network is completely reconstructed with technical norms 
compatible with modern operation. 

941. Meanwhile, for purposes of estimation, consideration can be 
given to the sums indicated in the CEAO study amounting to CFA 
frs 115 920 million. 

8.5 Kano-Maradi link 

8.5.1 Layout of the line 

942. The Kano-Maradi link was examined within the context of the 
CEAO community transport plan. 

943. The study on the construction of the Kano-Katsina rail track 
(RWTl -36-03) was included in the approved programme of the Second 
United nations Transport and Communications Decade in Africa. 

944. Under the present circumstances, it is possible to envisage 

the maradi-Kano junction via Katsina by a track using the English 
gauge of 1067 mm like the entire Nigeria network. The proximity 

of Maradi to the border with Nigeria does not justify the 
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investment necessary for the installation of a gauge changing 
system or goods transhipment. 

945. The terminal station of Maradi will be set up in the South

East of the town. The layout of the line will initially run 
along Highway No. 9 up to the Dan lssia agglomeration where it 

moves away from the road towards the South-East to cross the 

border between Niger and Nigeria. 

946. After the border, the line runs parallel to the highway and 
arrives at the Katsina station situated in the North-East of the 

town. The line then leaves the town, gets closer to the highway 

and descends towards Kankiya and Bichi before joining the track 

in Kano. 

947. The lengthwise profile as contained in the CEAO Community 

transport plan should serve as a reference for this link. The 

ground is generally smooth and there are hardly gradients of 1% 
on short sections. 

948. The maximum length of the line as drawn up is 265 km. 

8.5.2 Tracks and stations 

949. Like the other tracks in the zone, the layout of this link 
is easy and the ground is very much suitable for the construction 
of a rail track. There is access to the site thanks to the 
existence of highways. Embankments of a certain height like 
anywhere in the Sahel constitute elements which should be borne 
in mind on account of erosion. 

950. Provision should be made for five average stations between 

Dan Issa and Katsina on either side of the border, as well as in 

Cheranchi, Kankiya and Bichi in Nigeria. Five (5) other 

intersection stations may be constructed for operation 

activities, one at the border and the remaining four in Nigeria. 
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951. A rolling stock maintenance post (Depot/Worship) will be 
constructed at Maradi near the station; the major periodic 
maintenance and repairs will be done at Kana where maintenance 
premises and equipment will be adapted to the new requirements. 

8.5.3 Bridges 

952. The layout does not incude any river crossing; the line does 
not cross highway No.9. Two road bridges may be constructed, 

one of which on highway Al before entering Kana. 

, 

8.5.4 Evaluation of investments relating to the new 

line 

Table 80: ~48tion of investll'l!nts relating to the new 
rano·Maradil ioe yia Katsina 

Descri p~1on Amount CFA FRS 106 

1. Earthworks 

settini ue the site 300 

Soil pre~ration (Clearing, scraei n9); 265'm ~ 1 2. 106 
i 

318 

General earthworks (Fi lls and Cuts drs 1 nagc layer): 265km X 16 5. 106 4372 5 

2~ Bridges 

Small structures (pipes, escape holes) : 265km X 10,5. 106 2782 

Major drainage structures (Frame bridges~ beam bridges):265km X 11 E5 106 3047,5 

Major road intersection structures.; 2 X 96. 106 192 

Sub total 1012,S 

Table 81: St..perstructures 

Description Unit Quantity Unit price AIaount CFA fl"s 
106 

Ralls (530 Km) r 19080 260000 4960,8 

connections and sote plates Ens. 441755 2890 1276,67 

Concrete bibloc sleepers U 441755 8500 3754,92 

Rai I welding U 37858 20000 757 16 

Ballast iii:! 265000 4500 1192 5 

Labour F/Km 265 10000000 2650 

Truck equipment U 50 9000000 i 450 

Sub total 15042,05 
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Table 82; Stations' buHdinss and mintenpnce Df'Wise$ 

DESCRIPTION AMOUNT CFA FRS loP 

Average stations (5) 

Passen •• rs buildings: 375.106 X5 187 5 

living auarters for Station masters: 37 5. 106 X 5 187,5 

Warehouse (80.,2,: 16. 106 X 5 80 

Intersection stations (5) 

Passenaers buildino: 25. 106 X 5 125 

living gUarters for Station Masters: 37 5. 106 X 5 187 5 

Living Quarters for district heads: 375. 106 X 1 187 5 

Living quarters for section chiefs: 37,5. loP X 1 37,5 

I livj~ guarters for o~rtion sUe!rvisor: 375. loP X 1 37,5 

I Living Quarter for depot chief: 37,5. 106 X 1 37,5 

Maradi deoot/workshop 300 
i 

Maradi terminal stat;on 500 

Extension of Keno creoot 150 

__ total 2 017,5 

953. This line which is in fact a single track branch line can 

be equipped with a quite simplified telecommunications and 

signaling system. Indeed, round the clock signals, a radio link 

between stations, command machine and post would constitute the 

bulk of the apparatus. The total is estimated at CFA fras 950 

million. 

8.6 Tambag - Ansonqo link 

8.6.1 Laygut of the line 

954. Since one of the objectives of this project is the 

transportation of Ansongo ore to the South, the layout of the 

line was designed in a way as to ensure economy of construction 

costs; thus, the shortest link, the smoothest ground and the 

shortest crossing of the Niger river were chosen (the layout and 

the lengthwise profile adopted feature in Annex 2-3 of the CEAO 

community transport plan. 
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955. There are no major differences in level on the line7 the 

maximum gradient of 10 for thousand was used only once before the 

bridge over the Niger river. 

956. The altitudes remain around 280 m. The length of the layout 

is 120 km. 

8.6.2 ~agks and stations 

957. The main difficulty will reside in the inevitable crossing 

of dunes on certain segments. Effort has been made to let the 

layout run parallel as much as possible to the dunes in order to 

minimize the cost of protection measures against the silting-up 

of the track. 

958. In order to meet operational needs, it will be necessary to 

build three (3) intermediate stations including one at the border 

between Burkina Faso and Mali. 

959. The operation will be done by radio from the Tamboa and 

Ansongo terminals to which will be connected the intermediate 

stations. 

960. The Ouagadougou depot and the Bobo-Dioulasso workshop will 
be adapted to the requirements of the new line. 

8.6.3 

961. The crossing of the Niger will be done at a point where the 

river and the inundation prone zone are the narrowest. 

Consequently, the length of the bridge to be constructed will be 

about 400 m. 
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8.6.4 Evaluation of investment costs relating to the 

TambaO-ADSonqo line 

Table 83: Infrastructures 

DESCRIPTION _T (CfA FRS ,06) : 

1. earthworks 

~afn siding: 120 km x 5,5. 106 660 i 

G.round preparation (cLearing, scrapping): 120 km x 0 6. 106 72 

G.eneral earthworks (Fitts and cuts drainage, layer)~ 120 km X 19 5. 106 2340 

2. Bridges 

Small structures (Pipes, escape holes: 120 km x 1.106 120 

~ajor drainage works (frame bridges beam bri dges: 120 krn X 13.106 ) 1560 

Road intersection structures 120 

Bridge over tne Niger: 400.. X 7.106 2800 

__ total 1672 

Table 84: S!p!f!tructures 

DESCRIPTICII UIIIT QUllATlTY UIIIT PRICE -T1A 
FRS 1 

36 kg/ml Rails (240 km) T 8640 260 000 2246 4 

Connections and sole plates Ens. 200 040 2 890 578,12 

Concrete bibloc sleepers U 200 040 8 SOD 1700,34 

Rail weldil1ll U 17 150 20000 343 

BaUast ~ 120 000 4 SOD 540 

labour F/Km 120 10 000 000 1200 

Track equipment U 20 9 000 000 180 

__ total 6787.86 

Table 85: Stations .. 001 [dings and _intenance I?r!!!!ises 

DESCRIPTION _r CfA FRS 106 
Equipping the Tambao station 150 

Ansongo terminal 150 

Intersection stations (3): 75. 106 X 3 225 

Living Quarters for district heads (2) 75 

__ total 600 

963. The supplement for the maintenance of the rolling stock will 
be incorporated in the programmes of Bobo-Dioulasso and 
Ouagadougou workshops. There is no need to make provision for 
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additional investments for the workshops and depots. The running 

costs on the other hand will be charged to the rolling stock as 

well as the depreciation of the equipment. 

8.6.5 Telecommunications 

964. A round the clock radio equipment and signals will suffice 

for the operation of the branch line. A CFA frs 150 million 

investment will cover the line operation requirements. 

8.7 Nouakchott - Kaedi - Kayes link 

Initial layout of the line 

965. This link was studied within the framework of the community 

transport plan. 

966. The proposed layout which is 646 km long would link the 

Atlantic coast to the existing Dakar-Bamako railway line near 

Kayes. 

967. From Nouakchott, the capital of Mauritania and a harbour 

city on the Atlantic, the layout moves South-West, crosses a flat 

and desert region and goes as far as to the basin of the Senegal 

river. The line reaches Legat (PK 200, see volume - annex 3.2 

of CEAO transport plan) near Podor, still going round the 

inundation and the dam area of river Senegal, then passes through 

Boghe (PK 260) via Bofal - projected loading station for the 

phosphate mines - and finally reaches Kaedi (PK 355). 

968. From Kaedi the line avoids the inundation zones and the 

affluents of the Senegal river. It runs along the Gorgol up to 

Lekeseiba (PK 400). It passes through Maghama, Harr and Selibabi 

and reaches Gakani. After crossing the Senegal river (PK 645) 

the layout will be linked to the existing railway line in Mali. 



229 

969. with the exception of a zone where the slope is 4 mm/m, the 

differences in level of the ground can be negotiated with maximum 

gradients between 2 and 3 mm/m. 

970. The total investment costs related to this line which is 645 

m long were estimated in mid 1993 at CFA Frs 76 339 million 

according to the study in the CEAO community transport plan. 

971. The bulk of the traffic of this line is expected from the 

exploitation of the Bofal phosphate mines near Boghe. The 

traffic generated by the development of the valley of the Senegal 

river (programme of the Organization for the Development of the 

Senegal River - OMVS) would constitute a contribution that is 

worth considering. 

8.7.2 variant of the layout 

972. The consultant proposes a variant of the layout that aims 

at the same objectives while reducing the investments to be made. 

The trans-coastal Lagos Abidjan rail track is 

extended in principle up to Tambacounda according to 

this study thanks to the Dimbokro - Kankan - DaboIa -

Tambacounda link. 

The variant of the west layout as contained in the 

study conducted by SOCOMINES in 1984 had retained the 

Semme - Dakar railway project for the carting of 

phosphate from Semme (near Matam). 

973. Based on the estimation of the "Regie des chemins du fer du 

Senegal [now known as the "Societe Nationale de Chemins de Fer 

du Senegal (SNCS)l, the projected line would be 185 km long. It 

is linked to the present rail track at PK471 (exit of 

Tambacounda) of the Dakar-Bamako line and joins Semme in the 

North. There is no major obstacle on the line. Traffic 
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prospects for the exploitation of the phosphate mines were 

estimated at 1.5 million tons/year for at least 20 years. 

974. Today, the rehabilitation of the track which stopped at PK 

271 - Maleme - Hodar - opn the Dakar - Bamako line was extended 

to Tambacounda (PK 4364). Work continues in the direction of 

Kidira which is the border between Mali and Senegal. 

975. Thus, the implementation of the Tambacounda - Semme link 

project stands a better chance today than in the past. 

976. The layout retained by the consultant is a summary of the 

different layouts studied. It consists in using the Tambacounda 

- Semme segment and extending it to cross the Senegal river at 

the most convenient place and join the Kayes - Nouakchott line 

at Kaedi for example (PK 355). 

977. This layout will be used from Kaedi to Legat (PK 200) and 

rather than moving towards Nouakchott, it would join the st. 

Louis - Nouakchott at Rosso. 

978. The line will be constituted by i:he following segments: 

Tambacounda - Semme: 

Semme - Kaedi: 

Kaedi - Legat: 

Legat - Rosso: 

TOTAL: 

185 km 

70 km 

155 km 

100 km 

about 510 km. 

979. The variant makes it possible to make savings on the 

investments related to the distances thus eliminated and to 

improve the profitability of other projected lines: st. Louis -

Nouakchott in particular. Overall, 256 km will be saved. 

980. Furthermore, the links between Nouakchott and the other 

capitals of ECOWAS member countries will be facilitated by this 

layout. 
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981. The construction cost of this line based on the initial 

study and in proportion to the distance would then be CFA frs 

60261 million. 

982. By updating this cost based on an average annual inflation 

rate of 3%, the line would presently cost CFA frs 78,626,937 

million. 
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Table 86: Rail links for the intetCOOlleCtion of rail tracks in Yest Africa 
-_.- -_.- -_.-

NO ITENERARJES COONTRIES CONCERNED DISTANCES KM GlWGE MM COSTS CFA FRS 106 

1 Bamako~Bou9ouni~Sikosso~OuangoLodou90u Mali 465 1000 
Cote d ' Jvoire 90 555 1000 1000 68313 

2 (Quagdougou) Kaya-Oori·Hiamey Burk.ina Fasoo 196 1000 54650 
Niger 234 430 1000 1000 

3 (Niamey) 00550 Sakata Niger 103 1000 
Nigeria 147 250 1067 1000 35789 

4 Parak.ou-Malanville Benin 334 1000 
Gaya-Oosso-Niamey Niger 303 637 1000 1000 91119 

5 Blitta-Sansa~~Man90 TOgO 427 1000 54496 
Burkina Faso 33 460 1000 1000 

6 Ouagadougou-Parna Burkina Faso 1000 
Niamey Niger 728 1000 1000 106032 

7 Bougouni - Yanfo lila Mel i 120 1000 30360 
Kaokan Guinea 145 265 1000 1000 

8 Dimbokro-Man~Oanane Cote ci' I voi re 531 1067 1000 84053 
SlIDOiquell ie Liberia 37 568 1000 "- .-._-

9 Man-Odienne-Maninian COte d l {voire 336 1000 53424 
Tlridila-Kodieran (Kankan) Guinea 114 450 1000 1000 

10 Fabola-Oinguiraye Guinea 80 1000 
Fsraba-Satadougou Mati 105 1000 
Koudekourou (Sar3va) Tambacounda Senegal 315 500 1000 1000 73980 

11 St_ Louis-Richard-loll~Rosso Senegal 112 1000 
Mederdra-Nouakchott Mauritania 203 315 1000 1000 65348 

12. Kano-Katsina Nigeria 201 1067 Z9022 
I>an-lssa-Maradi Niger 64 265 1000 1067 

13 Dari-lambao Burkina Faso 20 1000 
Ansongo Mali 100 120 1000 1000 15210 

14 San~Pedro-Man (Mont [tohoyo) Cote d' Ivai re 380 1000 1000 67025 

15 ldago Nigerla 33 1067 
Pobe Benin 7 40 1000 ? 6900 
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----

NO lTENERARIES COONTRIES CONCERNED DISTANCES KM GAUGE MIl COSTS eFA FRS 106 

16 Seubh_ Benin 24 1000 
Ankho Togo 26 50 1000 1000 7280 

17 Lome Togo 1 1000 
Accra Ghana 149-+55 150 1061 1061 30144 

18 Accra~Kotoku-Tarkwa~Prestea Ghana 65 + (253 + 30) 1067 
Aboi •• o-Alepe-Abob<> (Abidjan) Cote d'ivoire 115 240 1061 ? 11539 

19 Tambacounda-Matam Senegal 220 1000 
~ed_t~B09he-Bofal ~_~osso} Mauritania 290 510 1000 1000 

-----
78627 

---- -----
_ TOTAL 1208 - ,-- 1029910,_9 __ 

-----
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Tab! 86 e : f " tllent t I t" t tile l"nIc tud"ed Ith" th ""'8'Y 0 1 !'!YeS COS s re a uJI (1 1 S S 1 Ii on t t f CEAO C'-'''· tv e C!!l ex 0 I 

transoort f!lan based S!l ]~ ecoIm:ic condi!ia ~Out~ free~ 

! 

NO" PROJECTS AMOUNT IN BILLIONS OF PREVIOUS STUDIES AND 
CFA FRS SOURCES 

1 Dakar~Nouakchott 653 

2 Bamako-RAN 790 RAN 

i 3 Kaya-Dor; -Niamey 55 9 ! 

! 
4 Ouagadougou~Niamey (through the 112,9 RAN I 

south) 

5 Parakou-Niamey 85 3 SCEOM/DEC study ! 

6 Pama~Bl itta (Se".,rately) 61 0 RAN i 
7 lome~T09O 32,3 i 

, 

8 Accra-Lome 34,9 

9 Abidjan-Accra 831 RAN 

10 SamaKo-Kouroussa 493 

11 DosSO-GUS8U (via Birnikonni) 81,7 i 

(Separately) 

12 Kayes-KaOdt-Nouakchott 76 3 

13 Kaya-Tambao-Ansongo 40 5 PNlJD 
, 

14 Maradi wKano 36,4 

TOTAL 893,9 

983. The estimations of the above projects include all costs 

relating to studies, control and supervision of work. 
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IX. INSTITUTIONAL IMPLEMENTATION PRAMEWORK 

984. The interconnection of rail tracks of ECOWAS member countries 
is possible only if the States accord it the priority it deserves 
within the framework of all development actions of the subregion. 

985. Railway is undoutedly a mode of transport like all the others. 
However, the investments it requires, the rootedness of our noblest 
values and the long term objectives it intails are such vital that 
the realizaiton of an inter-conencted network requires a lot of 
efforts, perseverance and an unshakable faith in the future of our 

countries. 

986. No doubt, in view of their structuring role and the support 
they provide to the other sectors of economic activity, as well as 
the development of natural resources, transport and communications 
in general, and railway in particular, consti tute one of the 
essential tools for expanded integrtion which is indispensable for 
the survival and development of our subregion. 

987. Considering the structural adjustment programmes and measures 
applied by ECOWAS member states taken individually and 
collectively, the interconnection will depend 
on a general revitalization of existing networks and the 
implementation of a new policy specific to the railway. This 
policy will necessarily concern the structures whose activity has 
an unavoidable impact on the smooth operation of the railways. 

988. Apart from co-ordination with the other modes of transport and 
the adoption of a subregional railway plan by all the member 
States, there will be need for other measures in the various 
sectors of activity such as: 
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i) Economic and political sector 

Harmonization of transport policies and introduction of 

equal competition criteria among the various modes of 

transport. 

Definition of contracts/ plans highlighting the 

reciprocal obligations between the State and railway 

enterprises, as well as integration realization 

objectives and resources in the field of rail transport. 

Effective elimination of physical and non physical 

barriers hampering the development of rail traffic. In 

principle the texts exist but their application is very 

slow. 

Encouraging joint actions in the area of operation, 

marketing, simplification of tariffs and documentation. 

ii) Technical and economic sector 

989. The technical measures that should allow for the physical 

integration of railways have already been defined by the Union of 

African Railways and adopted by member networks. However, these 

measures have yet to be translated into concrete actions in terms 

of stocks and equipment, namely: 

moving from one gauge to another: rail track 

construction norms (sleepers, connections, ballasts, rail 

etc ••• ) 

Standardization of 

telecommunications and 

stock, 

signaling 

brake 

models. 

Harmonization of stock nomenclatures. 

coupling, 
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Improvement of the state of existing tracks through the 
application of harmonized maintenance norms. 

strengthening of itner-network co-operation in the area 
of track and rolling stock maintenance. 

Joint gradual purchasing of spare parts and promotion of 
local production of parts. Involving as much as possible 

rail stock manufactures and banks in the projects. 

Developing the principles of "Joint Fleet" in resepct of 

rolling stock among the networks to replace the 
authorized pool systems. 

iii) Rail operation sector 

strengthening of co-ordination among trade services. 

Pursue of goods transport promotion by block-trains 
(homogeneous parcels, containers and hydrocarbons) . 

Making the stock more adaptable to the real need fo the 
customers in order to improve the utilization rate of the 

rolling stock. 

Developing computer applications to rail operation: 
stock and goods follow-up system (SIAM) 
Cost calculation system (OSCAR, SICOF, etc ..• ) 
waybills, invoicing and collection. 

iv) Industrial sector 

990. The industrial sector is no doubt the most important from the 

economic point of view. Projects were prepared with the aim of 
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improving the autonomy of the networks of the subregion and reduce 

their dependence on the outside world. 

The establishment of a spare parts purchasing centre was 

examined with the assistance of BOAD and under the aegis 

of CEAO. The project should be reexamined for its 

effective take-off. 

The community wagon manufacturing project initiated by 

CEAO was not abandoned but has yet to be developed in 

concrete terms. The project should be revitalized and 

associated with the networks of all the ECOWAS member 

states. 

Small sub-contracting enterprises for certain railway 

activities are beginning to see the light of day; such 

ini tiati ves should be encouraged because in the developed 

countries railways for economi.c reasons and for purposes 

of efficiency are seeking the services of private 

enterprises especially in the area of track maintenance 

and rehabilitation. 

991. Provision should be made for the establishment of central 

workshop for parts deriving from wrought-iron work and for the 

processing of axles, considering their impact on the technical 

management of the networks. 

v) Human resources sector 

992. In all rail networks, human resources management constitutes 

one of the most delicate activities. Apart from the social 

problems to be resolved before they degenerate into conflicts, the 

railway increasingly needs experienced managers. 
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993. Technology is progressing very rapidly and rail workers are 
duty bound to keep abreast of time. 

994. The structural adjustment policies require a strict control of 
salaried workers, hence the need for some degree of employment 

flexibility. The rules and regulations must be adapted to the 
exigencies of the environment. 

995. staff training centres should be developed in order to 
mitigate the contraints deriving from employment flexibility and 
technological progress. The increase generated by the 
interconnection of rail tracks should be taken into account when 

drawing up training programmes. 

996. Existing subregional professional training centres should be 
supported at the highest level instead of considering them as an 
exclusively rail problem. 

vi) Information and.documentation sector 

997. Information and documentation constitute an activity to be 
developed within the rail sector in order to give the 
interconnection programme the maximum chance of success. Indeed, 
rail information seems to concern only rail workers and 
communication is not a priority among most of the officers 
responsible for the networks. 

998. Bringing the present networks closer together is necessary, if 
not indispensable, in order to strengthen subregional co-operation 
ties. The experiences of the networks should be compared so as to 
facilitate the harmonization of technical, commercial and 
administrative management of railways. The present meetings are 

inadequate to deal with current problems and adopt orientations in 
the various areas of railway management. 
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999. The establishment of a data bank is an objective set for UAR 

at continental level for several years. Its realization could be 

done aon a subregional level at the ECOWAS level as far as west 

Africa is concerned. Donors who undertake periodic supervision 

missions to the networks would make significant and effective 

contribution, particularly the World Bank and the African 

Development Bank, to the realization of this objective. 

1000. A bulletin of the major statistical results could be 

published every six months or every year. Similarly, the major 

interconnection projects could be the subject of regularly up-dated 

indexes and published in the states and among donors, as well as 

subregional and international institutions. 

1001. Special emphasis should be placed on the co-operation to be 

established between the officers responsible for the 

interconnection project and the Ministries of information and 

communications of member countries. 

vii) organization 

1002. ECA provides an invaluable assistance to the union of 

African Railways and ECOWAS. 

1003. Nonetheless, the interconnection project should have a 

structure which, while relying on these institutions, should 

effectively work towards the promotion and realization of the 

interconnection. 

1004. Like the Maghreb rail transport committee for North Africa 

with its headquarters in Algiers, and the rail activity co

ordination committee for SADCC member states headquartered in 

Maputo (Mozambique), there is the need for a rail transport 

committee for ECOWAS member states. 
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1005. This committee would bring together managers of the rail 
networks of member states as well as directors of enterprises and 

sub-contracting companies based in the same member states. 

1006. The committee would have a secretariat which would work in 

close co-operation with: 

1007. 

the Union of African Railways; 
the Economic Commission for Africa; 

The ECOWAS Secretariat; 
the leaders of the major donors. 

Its main task would be to prepare the meetings of the 
committee and ensure the implementation of the said committee. 

1008. In order to avoid the short term paralysis of this 

committee, most importantly its secretariat, the necessary 
resources for its operation should be sought from the existing 

institutions (ECOWAS, ECA, UNDP, UNIDO, ADB, BOAD etc.) 

1009. The secretariat would initiate seminars and meetings, with 
the donors, with the support of subregional institutions, more 
particularly with the World Bank and the African Development Bank. 
This will be strengthened by the services of consultants whose 
tasks will depend on the phases towards the realization of wider 
integration of the subregions and interconnection projects. 

viii) Funding of the interconnection 

1010. ECOWAS member States are generally confronted with enormous 
difficulties in all fields. 

1011. Analysis of the evaluation of the rail map of the subregion 

shows that for over thirty (30) years the network has rather 
diminished. Lines were cancelled, others were almost in 
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deriliction. Apart from the railways for the transportation of 

iron ores, no new track has been constructed except the 

Ouagadougou-Kayes segment in Burkina Faso. 

1012. On the other hand, however, a large number of roads, bridges 

and airports have been constructed. 

1013. We remain convinced therefore that the funding of the rail 

tracks interconnection project in West Africa depends primarily on 

the political will and determination of the states concerned. 

1014. Our subregion has adequate manpower who is most willing to 

work. Natural resources necessary for the construction of tracks 

are also available. 

1015. The steel industry in the subregion makes it possible to 

produce the steel necessary for the construction of concrete 

sleepers. In almost every state, there is a cement production unit 

whose raw material (limestone) is abundant in the subregion. 

1016. In each of the states, public works departments, military 

engineering and railways have a minimum equipment which, if put 

together, would make it possible to construct at least 50 km of 

rail track per annum. without indicating a specific income, each 

state shall seek a formula to ensure the functioning of the entity 

thus constituted. 

1017. There will be permanent conSUltation at subregional level to 

seek external funding but the adoption of an ADB financing plan 

would be, in our opinion, the best approach. 

1018. During the ECOWAS Heads of state Summit held in Abuja in 

1991, the ECOWAS Chairman pointed out to his peers that: "there is 

not always coincidence between our desire to integrate and our 

attitude vis a vis common objectives, especially where this 
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involves making choices between these objectives and national 

interests and that "it would be appropriate to adopt a common 

approach in the realization of major projects which require 

substantial financial resources". 
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X. CONCLUSIONS AND RECOMMENDATIONS 

10.1 Conalusions 

1020. The idea of interconnecting rail tracks in West Africa is 

very old. Several generations have envisaged its realization but 

obstacles and historical events have not made it possible to give 

concrete expression to the different projects. 

1021. with a total length of 1074 km, the current network is 

disparate with 12 national networks without any link except the 

Abidjan - Ouagadougou and Dakar - Bamako lines which link COte 

d'Ivoire and Burkina Faso on the one hand, and Senegal and Mali on 

the other. 

1022. Three national networks are exclusively railways for the 

transportation of ores, constructed with the participation of 

foreign companies. 

1023. Apart from the mine railways of the 60s up to the present 

day, it can be said that no new line has been constructed in the 

subreigon. Only Burkina Faso has constructed the 105 km segment 

between Ouagadougou and Kaya for the Tambao projects. Even though 

the track is completed, its operation was still awaited in May 

1992. 

1024. Some national networks are only constituted by small 

segments which should be extended. These small isolated segments 

at present do not serve any useful purpose and are in a state of 

dereliction, their state having been exacerbated by the relatively 

rapid development of road transport.' 

1025. 86.6% of the subregional rail network is equipped by tracks 

with 1000 mm and 1067 mm gauge and with the most varied track 
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equipment. The rails are between 20 and over 36 kg per linear 
metre and the sleepers are in wood, metal or concrete. 

1026. wayback in the 80s, African railworkers under the aegis of 

the Union of African Railways (UAR) General Assembly examined the 
situation and adpted solutions aimed at interconnection. All 

technical approaches pointing to the feasibility of this 

interconnection have been the subject of resolutions adopted by the 

UAR General Assembly. 

1027. The track known as small gauge track (IOOOm - 1067 mm) 
retained for the west Africa subregion are perfectly suitable for 

our estimated needs. 

1028. Indeed, without attaining the world rail speed record of 

515.30 km/h detained by the French High Speed Train (TGV) on 1435 

mm track known as standard track, in Japan trains run at more than 

200 km/h on narrow track. In Brazil as well, between Victoria and 
Minas, mining trains of 10 000 tons run on narrow tracks. The same 

holds true for Queensland in Australia. 

1029. A narrow track properly constructed and regularly maintained 

has all the potential performances likely to satisfy the specific 

needs of West Africa for several generations. 

1030. As shown in the map, ref.: CART-M-78-21 (Rev. 1.92) below, 
the construction of 19 new lines studied with a total length of 

7208 Km will enable West Africa to realize an effective 
interconnection of its rail tracks. 

1031. With the rehabilitation of the existing tracks the subregion 

will have a network of 17682 KID, i.e. 2,878 km of rail track for 

1000 km2, The density of rail tracks in Africa today is 2.7 km for 

1000 km2• 
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1032. The world economic crisis and the profound changes taking 

place in almost all the continents render more and more difficult 

the mobilization of funds necessary for the realization of major 

projects in our subregion. 

1033. The total cost of new 

estimated at CFA frs 1029,911 

U8$3.5 billion (U8$1 = CFA frs 

interconnection tracks, currently 

billion, i.e. a little less than 

300) will not be mobilized on the 

basis of classical methods that are generally used today. 

1034. Most of the new lines were studied separately and the 

project negotiated with donors without any beginning of 

implementation. 

1035. A new approach is necessary. We must first and foremost 

count on our own resources, strengthen solidarity within the 

subregion and later solicit in a concerted manner the assistance of 

powerful friends and donors. 

1036. The rail network is being developed and modernized both in 

Europe and America despite the economic crisis. In China like in 

Russia, hundreds and even thousands of kilometres of rail track are 

constructed every year. 

1037. The supplies which at the moment will necessarily have to be 

bought outside the subregion represent about 40% of the total cost 

of the new tracks, the rest being costs relating to manpower and 

available aggregates available in the region concerned (cement, 

ballast, concrete iron, etc.) 

1038. The impact of the overall project on the very resumption of 

the economy of our sUbregion is considerable for all the sectors of 

activity. 
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1039. The reviews of the legislations governing the relationship 

between the states and their national networks which are being 

carried out in the subregion with the participation of donors 

should take into account the need for interconnection and 

incorporate it in the objectives to be attained. 

1040. The interconnection of the rail tracks of ECOWAS member 

countries will be possible only if the States accord the railway 

the priority it deserves in all the development actions of the 

subregion. 

1041. The realization of an interconnected network of railways 

requires a lot of efforts, perseverance and an unshakable faith in 

the future of our countries, particularly on the part of our 

policy-makers. 

1042. The role such a network can play in our developing countries 

is considerable. Indeed, apart from its restructuring effects, the 

development of the very large natural resources in the subregion, 

and its contribution to industrial development, railway is also a 

mode of strategic transport, especiallY for mainland countries. 

10.2 Recommendations 

10.2.1 General recommendations on the improvement of 

existing networks in west Africa 

10.2.1.1 To inte~r~n~aut~i~o~n~a~l ____ ~a~n~dL-__ ~s~ub~r~e~q~i~o~n~a~l~ 
institutions 

1043. It is recommended to: 

increase their assistance and contributions to the 

railways of the subregion in order to activate the 
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modernization of the equipment and the rehabilitation of 

the rail tracks; 

provide further assistance to the states in regard to 

equitable criteria for the establishment of means of 

communication and competition among the various modes of 

transport; 

assist the states in the harmonization of transport 

investments in the sUbregion and the co-ordination of the 

activities of the different modes of transport with a 

view to eliminating distortions which give rise to 

specific measures for the protection of small local 

markets; 

promote community projects relating to rail industry -

Joint manufacture of wagons, production of spare parts, 

pool purchase of spare parts etc.; 

pursue the restructuring initiated within the rail 

networks for an effective improvement of the performances 

of railways and an equitable share of the burden between 

the states and the railways; 

simplify and harmonize procedures for the mobilization of 

funds intended for the implementation of railway 

projects. 

10.2.1.2 To the states 

1044. It is recommended to: 

harmonize transport policies and establish equity 

regarding criteria for competition among the various 

modes of transport; 
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adapt the legislations, particularly those relating to 
the right to work, to the exigencies of manpower 

management in the railways; 

remove physical and non-physical barriers hampering the 

development of traffic and the performances of railways; 

promote the development of community projects relating to 
the rail industry-Joint manufacture of wagons, pool 

purchase of spare parts, unit for the production of spare 

parts, etc.; 

encourage the establishment of small and medium scale 

subcontracting enterprises dealing with certain railway 
activities; 

promote co-operation among the rail networks and the 

harmonization of technical, commercial and administrative 
management of railways; 

increase funds intended for the development of rail 
networks; 

establish a permanent mechanism for monitoring the impact 
of railways on the global economy of each state, in 
comparison to the other modes of transport; 

10.1.2.3 To ECOWAS 

1045. It is recommended to: 

support projects aimed at the rehabilitation and renewal 

of rail tracks, as well as the modernization of railways; 
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work in closer collaboration with the general managements 
of national rail networks in order to have a better grasp 
of the problems to be resolved at subregional level and 

thereby enhance the performances of the networks. In 

this connection, the organization of periodic meetings 

between the managers of railways and the ECOWAS Transport 
Division would be in order; 

promote the implementation within the railways and by the 
adm~.nistrations concerned of decisions relating to the 

removal of physical and non-physical barriers and the 
facilitation of border and transit formalities in respect 

of persons and goods; 

edit and publish an information bulletin on the State of 

inter-State trade and the conditions underlying this 

trade in the subregion; 

strengthen the relations between its Transport Division 
and its ECA counterpart, with special emphasis on the 

rail component which at the moment is rather non 

existent. 

10.1.2.4 To national rail networks 

1046. It is recommended to: 

pursue the rail track and equipment rehabilitation and 
renewal efforts; 

made a thorough review of legislations relating to the 

preparation and application of rail tariffs; 

develop the spirit of commercial entrepreneurship among 

a large number of staff; 
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keep abreast of transport production costs and improve 

the quality of services offered to customers; 

pursue efforts geared towards the training and retraining 

of staff; 

entrust to subcontracting enterprises and companies 

activities which are not directly related to transport -

hote I management, management of immovable property, 

management of the fleet of vehicles, management of 

quarries etc.; 

strengthen the co-ordination of commercial services, 

particularly in networks with subregional dimension; 

implement the resolution and recommendations adopted by 

UAR General Assemblies, particularly those relating to 

the standardization and harmonization of tracks and 

equipment; 

develop inter-network co-operation and harmonization of 

investments; 

pursue efforts towards the development of community and 

inter-state projects; 

initiate the joint management of equipment and rolling 

stocks, particularly in networks with subregional 

dimension Joint fleets, wrought-iron work units, 

reshaping of wheels etc. 

10.1.2.5 To the Union of African Railways 

1047. It is recommended to: 
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support rail track and equipment rehabilitation and 
renewal projects: 

develop, through information and training, co-operation 
among rail networks; 

develop the promotion of community projects and the 
effective implementation of resolutions and 
recommendations relating to the standardization and 

harmonization of the stocks and equipment: 

increase the meetings between managers and technicians of 
networks so as to ensure a constant flow and exchange of 
information in the rail sector: 

activate the establishment of a data bank in each network 
and ensure the periodic publication of a statistical and 

information bulletin on the status of the sector at 

subregional and regional levels. 

10.1.2.6 To ECA 

1048. It is recommended to: 

continue to promote rail projects and increase relations 
with national rail networks; 

step up its assistance to the Union of African Railways, 
especially in the field of staff training and the 

establishment of a data bank: 

support and even initiate meetings of railway authorities 

with ECA, in co-operation with OAR: 
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involve more effectively the railway authorities in the 

implementation of the programme of the second united 

Nations Transport and communications Decade in Africa. 

A permanent flow of information between ECA and the rail 

networks should be established in co-operation with UAR 

and ECOWAS. 

10.2.2 Reoomaendations on the gradual realization of an 

interoonneoted rail network of the rail traoks of 

the subregion 

10.2.2.1 To international, regional and subregional 

institutions 

1049. It is recommended to: 

adhere to the rail tracks interconnection project in West 

Africa by adopting an investment financing plan based on 

a new tracks construction programme; 

adopt conditions for the financing of the project that 

take into account the latter's specificity to the 

railway, its community-oriented objectives and the basis 

for the harmonious development of the subregion; 

encourage the establishment of a specific entity 

responsible for the promotion of the project, more 

particularly the monitoring and construction of new 

tracks; 

promote the establishment of data banks and a mechanism 

for analysing globally the impact of rail transport in 

relation to the other modes of transport on the economy 

and development of the subregion; 
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Promote co-operation among national networks with a view 
to the gradual realization of an integrated network of 
the subregion. 

10.2.2.2 To the states 

1050. It is recommended to: 

approve the project for the interconnection of rail 
tracks in West Africa; 

embark resolutely on the construction of the new tracks 
as provided for in the plan for the interconnection of 
rail tracks of the subregion; 

make use of all the structures, skills and national 
economic potentialities to face up to the challenge posed 
by the construction of the subregional rail network. The 
railways, the public works departments, the military 
engineering and the cartography services could constitute 
a team for the realization of the project. 

create at the level of the national budget a specific 
code whose funds will be used for the exclusive financing 
of new rail tracks construction works; 

involve the banks and economic operators in the 
realization of the programme for the construction of rail 
tracks as provided for in the interconnection plan; 

include in the indicators for measuring railway 
performances a new indicator relating to the 

interconnection and integration of the operation of 
networks of neighbouring countries - new tracks, joint 
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stocks I tariff harmonization and integration, 

interpenetration of rolling stocks, etc.; 

put in place a genuine policy for transport co-ordination 

and global analysis of the impact of the transport sector 

on the national and subregional economy; 

include in city development plans the immediate or future 

participation of rail transport. In this connection, 

appropriate provisions would be made in urban development 

plans. 

10.2.2.3 To ECOWAS 

1051. It is recommended to: 

enlist the support of all the member States concerned for 

the project relating to the interconnection of rail 

tracks in West Africa; 

implement a programme for the construction of new tracks 

within the context of a subregional rail network; 

cause the adoption by the financial institutions and 

donors in general a funding plan specific to the 

programme for the construction of new rail tracks in the 
subregion; 

set up a technical and economic entity responsible for 

the construction of new rail tracks and the necessary 

equipment for their operation. Inspiration can be drawn 

from SADCC example; 

put in place mechanisms for monitoring the progress made 

in the interconnection of the rail tracks. Inspiration 
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can be drawn from ECA's experience in the implementation 

of the 1st and 2nd Decade Programmes (UNTACDA I & II); 

encourage the establishment of industrial units for the 

production of rail equipment and/or spare parts. 

10.2.2.4 To rail networks 

1052. It is recommended to: 

mobilize within the limits of their area of competence 

the necessary material, human and financial resources for 

the construction and operation of the new tracks; 

enlist the support of the states and donors for the new 

tracks construction programme; 

encourage the establishment at all levels of entities 

aimed at the realization of the interconnection of the 

rail tracks; 

constitute joint rolling stock fleets and manage jointly 

as much as possible stock maintenance facilities and 

spare parts production units; 

initiate the establishment of a subregional clearing 
house and depreciation centre in order to develop trade 

and simplify procedures - fixing of unit of value, 

definition of an accounting system, periodicity of 

depreciation of accounts, etc. 

10.2.2.5 To UAR 

1053. It is recommended to: 



257 

implement a plan for the promotion of the rail tracks 

interconnection programme in west Africa - sensitization 

of financial institutions, member States, rail networks 

of other countries and sister 

International Railways Union, the 

Association of Railways Congress, etc.; 

organizations; 

Pan-American 

assist ECOWAS and the national rail networks in 

formulating and implementing the necessary instruments 

for the construction and operation of the subregional 

rail network; 

pursue the enhancement of human resources through the 

development of training and retraining centres for 

railway personnel. UAR shall endeavour to secure the 

necessary equipment for these centres as well as 

scholarships for its agents from specialized 

institutions. 

10.2.2.6 To EOA 

1054. It is recommended to: 

ensure the promotion of the programme relating to the 

construction of new interconnection rail tracks in 

accordance with the united Nations Transport and 

Communications Decade in Africa; 

assist ECOWAS, UAR and the States in the search for 

resources and the formulation, under the best conditions 

possible, of funds mobilization mechanisms for the 

realization of the interconnection project; 

encourage the harmonization of the rail networks of the 

various subregions in co-operation with UAR for the 
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effective and successful interconnection of rail networks 

in Africa; 

promote further the development of rail industry in 

Africa, particularly in the West Africa subregion; 

increase human resource development policies in regard to 

transport in general, and rail transport in particular, 
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