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1. n~TRODUC~ 1-1 

1 .1 Pt~e of the Study 

Ilhile longer tern coher<:nt i.."frast;rv.cture and 
transport projects and pro(,rruns are beinG developed ~or 

countries 0;[ the Sahel ReGion, the Infrnstruct1.u'e ancl 
Transport HorkinG Group 0;[ the Club des Aais du Sahel 

idcntif'ied road maintenmlce as an uq;ent need to ~Jhich 

practical responses could re.picUy be fornulated. As e. 

consequence, the DiaV1.ostic Hoad Jiaintenance Study "/as 
proposed ·and orient;ecl tOHard the delineation of irullocl.iatc 

action elements ,,,ithi n ·the frame~!orl~ of' a JJediLm-terf,l, 

six-year pro,"I'am (1977-22). 

In the terr.-ls of reference, the purposes of the 3tudy 

\·rerc broadly clef'inc(!. as: 

1) 

2) 

the restoration of the road netuorl: and the 
nainteno.nce of ;)rincipal roads at optiLlal levels 
(based on eco~~oHic considerations); 

the reinf'oreo"wnt of the means and orr,;aniza'Gion 
of road IJ.aintena~1.ce services (eQ.ui1JT,1en-C, lilatori~;_ls, 
oreaniz8.tion ancl nallp0i'rer troinin[5) in a ua:;T l'J~1icll 
1110st ef'f'iciently utilizes linitcd perso;mcl and 
fllwneial reSOl'rces. 

The present Int orin !le~o,-'t is g small fi:c'st step t01!aru 

the reuliz~tion of t~ese ~UYDoses. 

Frocecdin:-; on a Coul1try-b~'-col.1ntr'J basis, the COXl

sultant has sou[:;ht to identify and define Cuithin fu" 

order of IllD.enitllcl.c) t:l.OSC rond :rehe.bilitv.tion end 

~aintengnco needs uhich merit "iUi'\0Uiate" action as "e;l.l 
as the basic requ5.:'erJ.en-Cs of ['. Itnii1.imUF"lff. ~laintenancc 

pro c;rar,l", 

llillllodiate actions are c(efinee1. as those uhich are 

neec~ed nOH, and are achievable Hithin 11 t'iO-year period. 

The l'1ininun prO[rar'l iD (Iefin0c~ aD that ~Jhich achieves 
a level 0;[ naintenc'-l"}o ~,i thin Dix yeD.rs l1!lich prevents 

:further detcrioratio"l 0:1 the roael i;:].:i:rc,struct1.U'e. The 

def'inition ::>.lso roco'.uizGs the need, in many cases, 
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to rehabilitate roads to levels at j.:hich routine main

tenance proccu.ures arc cost effectiveo In t~1.e case of 
Ca~') V crt D. Jlini:;nut'l pro: rm.t coul( not ')0 defined due to 

imtclequato do.·ca. 

Thus, the :present ropol''c seeks to esti·;a'ce and 

underline the volvno of resourCGS required for so-called 

mll1.ir.n:un pro~J:8J:aso Compared to p:r'cscnt; rosot~:tlce allocations 

. for road 12o.intenru1.co, t;1.ese a~oo quite larr;e - and they 

re:9re sent tho l1iniro1.u?1! 

1.2 Contents of the Interim Re"l)ort 

The Interilll l1eport 011 tho Diacnostic Road Laintenance 

StU(1.y is desisned to be a discu.ssion doclli~,;cnJc :for the 

I:arc~l 21.).-"6 neeJGinc-; of t'le Infre.structure a:ad ~rA:aoport 

i-[orki..'1.r; Grou::;>. In thia role, it seolw to 2)resent a 

concise rCSl)j'1e of present road i::.aintsnance ~ol1ditions 
in each COuJ:l. ... cr;y· tOfethor ui"'ch order of 1!ag:.Qitu0.e CSLidl-ltf' 

of rosource requiremcn-l;s for ir':m.edia-co DllCl niniEllE.l 

prO€raHB ... 

~~D.ch country is treated as a separate chapter ii'. the 

r~orto The llilClysis 01 present uainte~~cc conditions 
is In. ... cscntG(I. i11 -CornE of: 

1) t>e road 1l1':'-C1'JOrl:: end. traffic (1977 and 19(2); 

2) present J:'!fli:r1.tcnancc or~-;anization, neans .9-"f1.C~_ 
I".ethocls; 

3) l).D.i t costs of reh2..bili t.~.:tion U!1.d flaintenance ... 

From this 'Oasis, iIlj'11ecli['"[;c tl. .. nd minll:l1..tm proe;:cam requil'em.cnt p 

have been established. fe:o t:lO 19CJ7-G2 y>eriod. These 

requiremCi1.'Cs 8rc lJrCsentcrt in the follop-int; order: 

1) rehc.bilito.tioll requircr,~en'i;s; 

2) naintcnancG require!~Gllts; 
3) lJinil':t111 ~)rer:rn.l!\ C!_of\cription and overall resource 

requirenents; 

4) tro.ininc =d technical assistance needs (if ally). 
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CAPE VERDE ISLANDS 

2.1 Summary 

The Cape Verde Islands present road maintenance problems which 

are unique among the countries of the Sahel. A mountainous topo

graphy, mid-ocean location, extensive use of cobblestone paving, 

and an embryonic road network (758 kms) make Cape Verde a Case apart. 

The. Cape Verde road network pX'esently consists of 313 kms of 

cobblestone road (223 kms at 6m width and 90 kms at 3.5m width), 162 

kms of itlproved earth roads and 283 kms of unimproved tracks--a total 

of 758 !<ms. By 1982, the total network is expected to reach 871 k!l5. 

Lack of road inventory, unit costs, traffic and user cost data 

makes the establis;1lDent of "minimum program" requirements impossible 

at this time. Instead, an immediate action program is reoommended 

for implementation over the next two years with a total estimated 

cost of 72.673m Escudos (US$2.27 mil.). One of the immediate action 

elements is aimed at developing a longer term program. 

Urgent rehahilitation needs result from landslide damages suf

fered by the paved road' network during an intense storm in Septem

ber 1976. Several roads are still blockec;. l-lhile slide clearing 

has long since gotten underway. the Hinistry of Public Irlorl{s estim

ates a total of 43 million escudos (US$1.344 million) will be re

quired to rehabilitate roughly 32 kms of damaged road (including 

structures) on three islands. This amounts to nearly 1.5 times the 

total.1976 HPll budgGt. 

Also recommended for immediate action are the purchase of sev

eral equipment units, improvement of the mechanical workshop, and 

provision of technical assistance for basic data collection, main

tenance planning and programming, purchasing and identification of 

external funding sources. 
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2.2 The Road Network and Traffic 

The total length of the Cape Verde road network is estimated 

by the Consultant at 758 kms of which 313 kms are cobblestoned. 

Table 2-a presents a breakdOlm of the 1977 net>lOrk by road type and 

island. Virtually no data exists on road condition traffic levels, 

vehicle fleet and user costs. 

Table 2-b forecasts the 1982. road net.rork based upon current 

efforts to widen 3.5m paved roads to 6m and possible new construction 

over the next six years. The neb-lork total by 1982 is forecast to 

reach 871 kms of which 345 kms paved at 6m width. It should be 

emp'hasized that this network grm<th rate of 10-15% is highly uncer

tain given the present paucity of data and programs. The allocation 

of the network for maintenance responsibility has not yet been 

legislated. 

2 •. 3 EXisting Maintenance· - Organi2>ation, Neans and Hethods 

With limited resources (budget, personnel and equipment) the 

Ministry of Public \larks has found it impossible to mount a contin

uous program of routine and periodic maintenance. 

2.3.1 Organization and personnel 

No separate entity responsible for road and related equip

m0",t maintenance has yet been established liithin 11P'~. At pre

sent, the responsibility rests with the Deputy Director for 

roads, airport, and harbors. The organization under his super

vision is divided into two regional groups: windward (northern) 

and leeward islands. 

2.3.2 "'orkshons and equipment 

The Hinistry's only "lOrkshop is located in the capital, 

Praia, and is of adequate size for the present eqUipment fleet. 

l],'he workshop is immaculately maintained. Ho~ever, 1vorkshop 

tooling is inadequate vis-a-vis present needs and must be sup

plemented (see Section 2.7). The workshop provides operators 
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and drivers for all MPll equipment and vehicles." A UNSO study 

has proposed equipment purchases totalling $253,000. These 

purchases are summarized in Table 2-c and 1,o/Ould Beem to be 

repla~ements for existing equipment, except for two flatbed 

trucks. It should be noted that no provision for spare parts 

has been made. Present equipment fleet is listed in Table 2-d 

2.3.3 Present maintenance procedures 

Due to the resource constraints cited previously, no sus

tained road maintenance program exists in Cape Verde. Hain

tenance efforts have thus far been focused on rehabilitation 

of storm damaged roads l"lith the objective of keeping them 

passable or reopening them, depending on"the extent of the 

damage. It should also be pointed out that much of the cob

blestone network is relatively nel; and has very 101'1 routine 

and periodic maintenance requirements o 

Such routine and.periodic maiutenance as is carried out is 

labor-intensive; thus, eqUipment reqUirements are few. Surface 

repairs on older cobblestone sections.ar8 carried out by re

moving the stones, repairing the base, and replacing the stones 

at a cost including overhead of approximately 20 escudos 

(US$0.60)/m2. Such maintenance efforts are limitee. due to 

budgetary constraints, but the existing cobblestone roads 

outside of storm damaged areas are still in good condition. 

2.3.4 Financial resources and constraints 

The ConSUltant has not yet been able to estimate the 

financial resources allocated to road maintenance. HO"lever, 

the NP!'I budget for the first hlO quarters of 1976 totaled 

ES 7.52~ million (US$235,000) or 6.3% of the National Budget~ 

it seems unlikely that any of these funds ,/ere used for road 

maintenance. According to the "Buletim Trimestral", import 

• Source; "Buletim Trimestral de Estatistica", CABO VERDE, "1976 
(1st and 2nd Trimestres). ' 
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taxe's on fuels are earmarked for road works. However, it is 

thought that such taxes, totaling ES 813,600 ($25,425) during 

the first two Cjuart!3rs of 1976, were not passed on to the HPII 

budget. 

Beyond the budgetary constraints, there are also those 

imposed by the topography and island character of Cape Verde: 

costs of construction are very high due to large earthwork 

quantities, retaining ''lalls and slope stabilization measures. 

Further, it is difficult to move personnel and equipment from 

one island to the next. 

2.4 Unit Costs 

As a consequence of the limited nature of road maintenance 

activities and record-keeping in Cape Verde, virtually no unit cost 

data is available. However, it is known that labor used in setting 

cobblestones is paid approximately ES 55/day ($1.80) for 6 m2 of 
2 . 2 

work. The stones themselves cost about ES 40/m. The cost/m of a 

cobblestone surface is thus about ES 50 plus overheads. 

2.5 Rehabilitation Requirements 

2.5.1 Immediate Needs 

Immediate rehabilitation needs focus on the repair/re

opening of roads damaged during the heavy rainstorm of Sep

tember 1976. Table 2~e .presents a summary of the ,.ork required 

and related costs, "'hich total an estimated ES 43 million 

($1.344 million) of reconstruction over 31.5 lems of road on 

three islands. 

2.5.2 Minimum Programme Requirements 

As no road inventory data exists, it is not possible at 

this juncture to specify the minimum rehabilitation require

ments during 1977-82. 
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2.6 Maintenance Requirements 

2.6.1 Immediate Needs 

MP1:1 urgently requires hlo types of assistance for road 

maintenance: 

1) Road maintenance planning assistance including data 
base development, determination of priorities, pro
grams and resource requirements, to enable an effi
cient routine and poriodic maintena~ce effo~t; 

2) Provision of critical heavy equipment and workshop 
items ~lhich 'lill materially improve present mainten
ance capabilities of NFl]. 

Regarding the first point, the Consultant recommends a 

two-phase program of technical assistance dealing \1ith the 

establishment of an information base requisite for maintenance 

planning, follo'"ed immediately by planning assistance itself. 

A total of 12 person-months over a six-month period Nould be 

required (see table 2-£) to produce a practical maintenance 

plan. The estimated cost of this program is ES2,300,000 

($72,000) • 

The second type of assistance concerns heavy equipment 

needs to handle rehabilitation Narks and 'lOrkshop equipment/ 

tooling to enhance present maintenance capabilities. Even

tUally, a means of moving equipment from island to island 

must be developed. However, for the present, individual 

program components are: 

1) Heavy equipment, including a cra"ller-loader, >Theel
loaders, curb-side dumpers, grader, compressors, 
cement mixers, >Theel loaders with backhoes and lm,r-boy 
trailers. Part of this equipment supplants items on 
the UNSO list (Table 2-cl , 'lhile the remainder comple
ments it. Follmving achievement of rehabilitation 
work, this equipment 'fOuld be used for regular con
struction and maintenance activities. The estimated 
cost is us~853,400 and the details are given in 
Table 2-h. 

2) Shop-tooling for the 1<orkshop is Praia and a portable 
lubrication uni't for Sao Antao. Total costs are 
~;1200 "'ith details given in Table 2-g. 
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2.6.2 !1inimum Maintenance Requirements 

Due to the lack of any usable data, it is not possible 

to establish minimum program requirements. 

2.7 Recommended Programs and Resource Requirements 

The action-programs recommended for the Cape Verde Islands 

road maintenance concern immediate needs only. The identification 

of minimum and 'optimal maintenance programs awaits the availability 

of basic planning data. 

2.7.1 Immediate Programs 

The immediate programs proposed are to be sxecuted in 

two years (1977-79) and consist of: 

1) Rehabilitation of 32 kms of cobblestone roads; 

2) . Road maintenance plan-teclJ,nical assistahce; 

3) Equipment--rehabilitation, replacements 
--workshop tooling. 

Cost details are shol"" in Table 2-h. 

2.7.2 Minimum Program 

To be defined during the immediate program phase. 

2.8 Training 

The definition of training needs must follow the formulation 

of a coherent maintenance program and identification of present 

skills by quantity and' level. However, technical assistants can 

begin on-the-job counterpart, training during the data collection 

and planning period. Particular emphasis in this training must be 

initially placed on procurement and materiel programming and 

control. 

: 



Island 

Sao Tia.go 

Sao Nioalau 

Fogo 

Sao Vincente 

Sao Antao 

TABLEAU 2 -a 

ISLES DU CAP __ ~ 

Reseau liou tier en 1977 

1977 Road liletvlOrk 

(en kilome tres) 

157 16 42 

18 

3 2;; 

9 6 

54 14 

8 

11 

38 

25 

38 

57 

Total 

248 

'67 

119 

53 

253 



TABLEAU 2 - b 
Table 2 - b 

ISLES DU CAP 'lERT 

Reseau Routier en 1982 

:1.982 Road Net,lOrk 

(en kilome tres ) 

____ .... ___ ~_ .... _ ... __ ~ ________ ~ .... __ w. .... _w._ ...... ___ ~_~ __ .... ~ ..... _ ... ~~_ .............. __ ~ ....... ~., _ .... ________ _ 

Isle 

Island 

Sao Tiago 

Sao ;,ficolau 

Fogo 

Sao Vincente 

T~pe de Route - Type of Road ! 
-;~~~~;-·;;~6~;---~~~t~:--~~-t:;~:-~;:-· .. -pi~t:---f-----1 
_~~~~~~~~~~ .. =~~~~j :~:=~~~ d ~~=:~ ... =~~~! U~~!~:!~~! To tal 

_:.:' ___ !.2:d-~C'-- _--":':C'.__ ----="'="'"'-_ --j 
173 52 10 25 260 . 

8 

26 

15 

10 

30 

18 

10 

10 

30 

38 

56 

5 

129 

68 

Sao Antao 100 38 32 140 -I 310 

18 5 ~ 5 f 28 Sal 

~~-~~_~~ ~~~_~~~~-_~I_~~:-J~j Total 311 
__ •. _____ .. _____ . ...J .. ___ . ___ .. 
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Tableau 2 _ c 
Table 2- c 

ISLES DU CAP VERT 

PROPOSITION ACEl1T DU MATERIEL UNSO 

PROPOSED EQUIPMENT PURCHASES - UNSO 

, 
Designation Nombre Gout Cout Total 
Type Number Unitaire Escudos US$ 

Unit cos 
(escudos 

1. Flatbed Truck ::,' 2 1.200.000 2.400.000 80.000 
30-T 

2. Betonniere 3/4 m3 4 240.000 960.000 32.000 
Ciment Mixer 

3. Bull D-6 1 2.460.ooC»i 2.460.000 82.000 

4. Land Rover 4 255.000 1.020.000 34.000 

5. Dumper 2 150.000 300.000 10.000 

6. Carnion 1:10 T 1 450.000* 450.000 15.000 
Truck 

TOTAL 7.590.000 253.000 I . 

Source: Ministere des Travauz Publics, 1976. 
Ministry of Public Works, 1976. 

* Couts tres sous-estimes. 
Costs highly underestimated .. 

.--:::= ~- ---, 
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Dozer 
D-8 

Dozer 
D-7 

Dozer 
D-6 

Loader 
941 

Loader 
933 

Mobile 
Crane . 

Compress. 
125 CPM 

Compress. 
275 CPM 

1 Bag 
]'lixer 

Steel 
Roller 

Vibrato 
Roller 

Dump 
Truck 

Flatbed 
Truck 

Jeeps 

Tableau 2-d 
Table 2-d 

ISLES DU CAP VERT 

Inventaire et Evaluation du Materiel (1977) 
Equipment Inventory and Evaluation (1977) 

1977 STATUS - . AVAILABILITY 
New Good Fair'Dead Re- £otal 197~ 1979 19W 19~1 

I,in"d tire 

2 1 3 3 3 3 2 

1 1 1 0 0 0 

.' 
2 4 2 2 1 1 1 

1 4 1 6 3 2 1 1 

1 1 2 1 0 0 0 

3 3 3 3 3 2 

9 1 1 7 18 10 8 7 7 

7 7 5 2 21 16 14 14 10 
, 

7 I 7 5 3 2 2 

1 1 2 1 1 1 1 

1 2 3 2 2 2 1 

2 1 3 1 0 0 0 

15 17 6 8 46 28 22 18 15 

7 10 2 2 21 14 10 8 7 

Source: DNOP Records & Condition Reports. 
Visual Inspection ' 

-
19~2 

2 

0 

1 

1 

0 

2 

7 

8 

1 

1 

1 

0 

15 

7 , 



To. bleau 2- e 
Table 2- e 

Besoins imm6diats en rebabili tation routiere + 

J.!!.!m~j;e Road Rehabilitation Requirements 

--___ ·. ___ .. · ___________ .. __________ 0_,.._.0 __ •.. 0 ____________ .0 __ .0_0_. ____ . ____ ... _ ... "'_'" .... ___ , 

Isle/trongon 
Is/and/road Link 

SM'TO ANTAO 
Porto ]Jevo I 

Vila Rio Grande 

Fundara-Tarrafal 

longueur 
a remettre 
en etat 
Length to 
be rehabi
litated 

1.5 km 

8,0 

nature des travaux a realiser 

Typeof work to be c~-ried 
out 

Petardage des rochers eboules 
sur la chaussee g enlevement 
des blocs et terre, construc
tion de murs de retenu, repa
vage de la chaussee. 
Rock blasting, clearing, re
taining wall construction, 
relaying of roadbed and cob
blestones-

Reparation des pants et 'dalots 
construction de murs de retenu 
stabilisation de pentes et 
repavage. 

Devis esti
raatif 
Cost esti=t. 
(milliers 
escudos) 

4,800 

27.200 

Eridge and culvert repair, 
retaining 1mll slope stabi
lization, relaying of cob
blestones 

~----~--~~-----+~~~--~--------4--------.
SA ,''TIAGO 

nazare-Praia
Eaixo 

SL1~IAC-o 

Praia-Cida e
Velha 

SAO YINCmiPE 

S.Pedro - I'iindelo 

pm'AL 

12,0 

31,5 km 

Enlevement de terre et ro
chers eboules sur la chaus
see, reparation des dalots, 
repavage. 
Clearing of earth and rock 
culvert repair, relaying of 
cobblestones 

" 11 .. .. " 11 

" 11 111/ " " " 
Clearing and relaying of 
p2.vem~nt 

" 

II 

3.520 

" 

43,008 

------... --....... --... -----~ --... ~---...... -.-~~ ................ ~ .-.-.~-------..... ~--- --...... -------~- ..... - .. ..,..y.------------
+ Source 1: Enquetes auprGs du Hinistere des Travaux Pub1icsg IIlarB 1977 

Interv.i&ws with l'iinistry of Public works officials, mars 1977 

I 
: 

! 



Poste 
Position 

~. Ing~nieur de . l'EntretiBn #"..:. '-. 

Routier 
Maintenance 
Engineer 

2. Economiste de 
Transports 
Transport Ecan, 

3. 
,. 

Ingenieur 
Mecanicien 
Mechanical 
Engineer 

TOTAL 

* Tout compris 

Tableau 2 -Of 
Table 2 - f 

ISLES DU CAP VERT 

PROGRAMME TI£!EDIATE - ASSISTANCE TECHNIQUE 
IMMEDIATE PROGRAM - TECHNICAL ASSISTANCE 

Calendrier d'Intervention Hommes-Mois 
Timing Person-Months 

1977 1978 
J, A, 8, N, D J, F, M, A, M, J 

6,5 

3,0 
--" --

2,; 

12,0 

Cout* 
Cost 
(U8$) 

39.000 

18.000 

15.000 

72.000 



Tableau 2-"1 
Table 2-g 

ISLES DU CAP VERT 

Proposition Achat Du Mat~riel 
Proposed Equipment Purchase 
(en prix 1977 - 1977 prices) 

Designation 
CoGt Co2t,Total Type Nb Unitaire 

No. Unit Cost Total Cost 
(000 US$) (000 US$) 

Rehabilitation et Entretien 

1. BuU1 D-6 2 1 102 102 
2. Chargeur a pneus Deere 500 2 55 110 

Wheel-Loader 
10-T3 3. Carnion benne 7 23 161 

10T curbside dumptruck 
4. Niveleuse - Grader 3G-12 1 62 62 
5. Compresseurs 7,8 m /min 4 

If 275 CFM3w4jaCkhammers 23 92 
6. Betonnieres 0.75 m 2 7.5 15 

Cement Mi:x:ers 
7. Chargeur a pneus Deere 210 3 36 108 

8. 
Wheel loa~er with baCkhoe 
Remorques 30-35T 
Lowboy trailers with front dolly 2 6.3 12,6 

15% de la valeur No.1-7 pieces 
de rechange 99,4 

15% of items 1-7 in spare parts 

Fr~ts at Assurances 91.4 
Insurance and Freight (12%) 

Soustotal I 853,4 

9. Outillage pour l'atelier central 0,54 
Tooling for main Ylorkshop 

10. Unite de graissage (portable) 1,16 
Portable lubrication unit 

Sao Antao 

Soustotal 1,70 

Grand Total 854 ,1 

Notes 
1. 
2. 

, 
Compl;;ment a Bull UNSO - Compl(>ments bulldozer proposed by UNSO 
No 2 et no 8 sont combin~s pour deplacer le materiel a chenilles (rem

placent No 1 UNSO). No.2 & No.8 are combined to moved tracked equip
ment.(They replace the flatbeds proposed by UHSQ) 

3. 

4. 

Necessaire pour les pav~es at autres mat~riaux. Necessary for cobble
stones and other materials. 

". ..... 
Complement aU:X: betonnLeres UNSO - Complements UNSO proposed cement 

mixers. 

i 

I 
" 



No. Aotion 

"-. Rehab de 32kms 
de routes pavees 
Rehab. of 32 Ions 

Tableau 2 _ h 
Table 2 - h 

ISLES DU CAP VERT 

PROPOSITION DU PROGRAMME IMMEDIATE (1977-1979) 
PROPOSED IM\lEDIATE PROGRA!'! (1977-1979) 

(en prix 1977 - in 1977 prices) 

Estimated Cost 
(millions of escudos and US$) 

1977 1978 1979 TOTAL 
escudos escudos escudos escudos $ 

10,750 21,500 10,750 43,000 1,344 

of cobblestone roads 

2. Project Entretien 
Routier-Assistance 1,150 1,150 2,300 . 0,072 
Technique 
Road Maintenance 
Planning-Tech. 
Assistance 

13. Mat"erial 
Equipment Zl,309 - - 27,.309 0,85) 
OutiUage 
Tooling 0,064 - - 0,064 0,002 

TOTAL 39,27) 22,650 10,750 72,67) 2,271 
, 
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3 

REPUBLIC OF CHAD 

3.1 Summary 

The following chapter is based principally on a report entitled 

Etude Preliminaire de l'Entretien des Routes en Terre produced by 

BCEOM in January 1977. As the level of detail. of this report is 

similar to the Diagnostio Study in the other CILSS countries, no 

additional field work was carried out in Chad. 

The present Chadian road net"lork of 7258 kms includes 1900 kms 

of improved roads and is presently maintained or partially maintained 

over 46% of thi's length. An additional upgrading .or network improve

ment of 560 kms is forecast over the next six years, and an increase 

under a minimum maintenance program to 54% of this nehIOrk, includ

ing all improved roads and 31% of unimproved tracks (which carry a 

significant amount of traffic). 

The present constraints limiting road maintenance consist of a 

deClining recurrent budget -allocation which results in an even 

greater deorease in operating funds and therefore a gro\·!ing immobil ... 

ization of equipment due to lack of spare parts or fuel. This situa

tion also results in low morale and productivity of public "lorks 

personnel. 

The proposed minimum program involves an imncdiate investment 

of 2,500,000,000 FCFA in equipment, spare parts and improvements to 

public \olOrks facilities, and an investh1ent in technical assistance 

to help organize this investment. The recurrent budget in 1982 \;ill 

rise to 1120 million FCFA in 1977 francs from its present level of 

200 million FCFA. This amount in future FCFA is 1803 million or nine 

times the present budget, at an inflation rate of 10% per year. 

In order to realize this budget increase, part of the recurrent 

cost increase is proposed to come from foreign sources "'Jhich would 

coVer the foreign exchange component of recurrent costs, half of 

depreciation expenses and 79% (the foreign currency component) of 
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~oad rehabilitation oosts. Even with this foreign financing, the 

local contribution would increase five times by 1982--a major finan

cial effort for Chad. A training program is also recommende(h 

3.2 Road Network and Traffic 

3.2.1 Network and traffio in 1977 

The road network was reclassified into six service cate

gories and three traffic categories during the 1976 BCEO!! study. 

These are summarized in Table 3-a. Only 1/7 of the 7258 km 

network is improved and only 46% is presently maintained. 

3.2.2 NehlOrk and traffic in 1982 

There are several improvements in the Chadian road network 

forecast over the next six years. These include 470 kms of 

earth road to be upgraded sta~ting in 1977 and 90 kms of paved 

road to connect Moundou with the Camerouns. These changes are 

reflected in Table 3-b. 

A 3% traffic grol..rth rate t.'1as assumecl for the purpose of 

calculating additional kilometers to be maintained at higher 

traffic levels in 1982. 

3.3 Present Maintenance .Methods 

3.3.1 Organization and personnel 

The present maintenance organization consists of four main

tenance subdivisions and a central workshop in N'Djamena, all 

under the Directorate of Public vlorks in the Ninistry of Civil 

Engineering; Nines and Geology (see Figure 3-a). The number 

and location of subdivisions appears suited to the maintenance 

needs if sufficient personnel, equipment and operating funds 
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are ~ade available. BCEOM has proposed a decentralization of 

the present centralized equipment maintenance organization. 

There are 504 persons .presently employGd as road main

tenance personnel either on contractual Dr permanent basis 

(see Table 3-c). 

3.3.2 l-Iorkshops and equipment 

The maintenance of equipment is the second constraint on 

road maintenance. This is shown by the lack of qualified per

sonnel in the workshops (see Table 3-c). The tools in the cen

tral workshop are aged and insufficient as is the structure of 

the building itself. The stock of spare parts:3 largely 

"dead" as shown in Table 3-f. 

The existing 295 units of equipment are listed in Table 3-e. 

This table shm's that 47% of the existing equipment is salvage

able for road maintenance program. ?-iuch of this equipment is 

presently immobilized for want of spare parts. 

3.3.3 Present road me.intenance and procedures 

The rQad nebvork can be divided into threa cq..tegories: 

maintained, partially maintained and UllDaintained, as shown in 

Table 3-g. Even the regularly !lW.intained netl-TOrk is given only 

routine maintenance and;no resurfacing. This is reflected in 

the fact that only 50% of "normal" maintenance funds are eX

pended on the best-maintained roads. 

The situation is also rlOrsening as the road maintenance 

budget has d,wreased 27% in real terms from its peak in 1972. 

This decrease is magnified for equipmeilt operating funds, as 

personnel costs have remained relatively constant~ This appears 

to be a general budget problem as only 31% of the requested 

budget Vias allooated by the central government in 1971f and 1975. 

The net result is a poor and deolining level of road main

tenance and an increasing percentage of machines immobilized 
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in the workshop due to lack of spare parts and fuel. 

3.3.4 Constraints 

As indicated above, the road maintenance budget is clearly 

the first constraint encountered by the Public Works Department. 

However, this is being rapidly translated into immobilized 

equipment which has beCOme a second level constraint. Even 

with an increased budget, the immobilized equipment will limit 

the amount of road maintenance that can be carried out to a 

small percentage of the- minimum requirements--equipment repair 

is a major bottleneck. ' 

In addition, the lack of road maintenance activity for 

the above reasons over several years has limited the expected 

amount of ;Tork to be done 'and therefore the ;Tillingness of the 

personnel to return to former work levels >1ithout a major 

effort to change the orientation of the road maintenance organ

ization. This is compounded by a lack of qualified personnel 

at the management levels (sector chief and above). 

3.4 Unit Costs 

Force account unit costs for various routine and periodic Qain

tenance tasks are summarized in Table 3-h. Cos.s for road rehabili

tation are assumed to be equal to road resurfacing plus localized 

reinforcement on laterite roads or twice the cost of localized rein

forcement on improved tracks. The costs of maintenance or construc

tion by contractor are not given. 
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3.5 Rehabilitation Requirements 

3.5.1 Immediate needs 

The requirements for road rehabilitation 1!Tere defined for 

immediate needs by identifying those road links which have been 

improved, but have received partial ·or no maintenance in the last 

five years. These links, totaling 281 kms, are listed in 

Table 3-i along vith the estimated cost of rehabilitation. The 

breakdo\·m of this cost into components is given in Table 3- j. 

3.5.2 Minimum program 

The number of kilometers of road in the Chadian network 

to be rehabilitated in addition to the immediate ne·eds ident

ified above a1."e not known. Identification o:f specific sites 

depends on a .:,oad inventory indicating surface condition 1<hich 

is not available, The number of kilometers in question is 

estimated as e. m.Lnimur..l of 20% of the improved road net'vlOrk in 

1982. The resulo is also sho1<n in Table 3-i. 

3.6 Maintenance Requirements 

3.6.1 IcimeJiate needs 

The immediate needs consist of first providing spare parts 

to put existing equipment bacl, in >lOrking order. This opera

tion will require SUbstantial supervision "Thich must prob ..... bly 

come from technical assist-nee. These costs are sho1<n in 

Table 3-p. 

3.6.2 Hinim~";'!J'",ogram 

The basic annual budget for the minimum maintenance program 

on 3732 kms o.f roads is shown in Table 3-k. This cost includes 

depreciation ;).8 i3ho\,Tn.. The depreciation i tern is not disbursed 
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annually, but should be equivalent to a contribution to an 

equipment replacement fund. 

This basic budget represents the a~ount in constant prices 

needed to maintain the road network in 1982. The actual future 

cost must be determined through an inflation rate. 

3.7 Program Description and Resources 

3.7.1 Immediate needs 

The immediate resource needs for spare parts, equipment 

and technical assistance are shm'IU in Table 3-p. These resources 

are programmed for the first t>1O years of the six year program. 

High priority rehabilitation cannot begin until the equipment 

is ready in 1978. 
A training program with an on-the-job brigade element is 

also considered a high. priority item, along with adequate 

operating funds o 

3.7,.2 Nin;mum program 

The minimum progratil is dosigned to arrive at a minimur.l* 

maintenance of 3732 kos by 1982. This meanS an infusion of 

equipment, spare parts and technical assistance to provide the 

means for road maintenance early in the progra@. In addition, 

training programs must be set up to provide the necessary per

sonnel, (see Section 3.8 belo,,). 

The minimum operating budget l:las established by increasing 

the present budget (estimated at 200 million FCFA) to the si3e 

of the future minimum budget (253 million FCFA) plus rehabili

tation and an equipment replacement fund allothlent represented 

* MinimuQ, as defined in the BCEOM Report. 

I 
} 
~ 
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by depreciation. This total amount >las then inflated by a com

pound rate of 10% per year to estimate future costs. The 

result is sho>IU in Table 3-0. 

An additional budget for technical assistance is shOlm in 

Table 3-p, along \;ith the immediate investment needs. Person

nel, >Torkshops and equipment requirements arc ShO>1U in Tables 

3-n and 3-1 respectively. 

An estimation >las made of future partiCipation of foreign 

donors in the operating budget. The value of the foreign ex

change component (45%) ,plus one-half of the depreciation and 

79% (the foreign component) of the rehabilitation program was 

used as the possible contribution of foreign donors. This con

tribution is not presently provided by donors except in terms 

of specific projects or through,general subsidy to the govern

ment budget. However, at least, this level of contribution 

(830 MFCFA by 1982) ,;ill be necessary to achieve the minimum 

program. The Chadian contribution must still increase nearly 

five times over the 1977-82 period--a major effort considering 

the recent declines in the maintenance budget. 

3.8 Training Programs and Technical Assistance 

Chad has been provided >lith several types of training programs 

for public >lOrks technicians as sholm in Table 3-d. These include 

a successful on-the-job training prograro I;ith technical assistanoe 

by O.R.T. that needs additional support in ter~s of a periodio 

maintenanoe or rehabilitation school brigade. This type of training 

is clearly the most pertinent, and a continuing program for the re

quired technical assistance is described above. The SChool brigade 

l10uld be operated tli th tho aquipr.1ent and operating budget ShO;1U 

above in the minimum program. 
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Suffioient oandidates-should also be supplied to the training 
programs e~isting in Chad to ensure the needed technicians and ad

joints techniques. Five engineering and managcmant personnel must 

be trained outside of Chad to fulfill minimum program requirements 

(see Table 3-n). A schedule of proposed technioal assistanoe is 

shown in Figure 3-b. 



Tableau 3-a 

Table 3-a 

Tchad 

Reseau Routier 
Road Network 

1977 
(KIn) 

; 

I 
-----,----;------.---.- ---~-----'Ir__--_;I 
Route f Route en ~oute en P',ste en P '.3te en p,ste non I Total /' 
Bi tume~ Terre Ame Terre Ord Terre Terre ,Aoen. amel;lagee 

'Paved I (Laterite arth (L~:W~~ite (Impr Earth (Unimproved I 
Road) ,Road) Road) Track) Track) Track) 

Total + 

Entretenu ++ , 
[Maintained) ~ 

\010 Entretenu I 
I (Maintainedll 

!Trafic I 
608.60 v~iv'jour I 
130 a60 v eWday) 
! i1 Oa30veh/j our , ro 70 30veh/da~ 

i Moin '1,ue 
;10veh/jour 
.!.Less than 
I 10y'eh/day! 

242 671 

242 671 
! 
! 

, ; 
100'~ \ 1000/0 

i 

, 
242 1 481 

i 
I 
\ 

190 

374 

321 

\,86 0 / 0 

1 

, 

; 133 

53 

190 

79 

79 

100 0 / 0 

I 

I I 

79 , 

1 

! 
) 

I 
+ 

++ 
Total routes classebs nationales et prefectorialles 

1Pe~~~)nu au moins 2 fOis dans les derniers six ans 

541 

488 

132 

150 

259 

5351 

! ! 542 
! 
i 29 0

/
0 

, 
I 
! , 

i 
l 210 

735 

I , 
!4406 
I , 
! 

I 

I 7258 

1~75 

I 

i 1128 

14855 
j 
, 

! 
I 

=(Total roads classified as natio:lalor pr",fecti 

=(Maintained at least twice in the last six 



Table 3-b 
Tchad 

---------------==-------------------------------------------------------------~ 
Reseau Routier 
Road Network 

1982 
(KF) 

Route 'Route en iRoute en i Fiste en "i Plste en : piste nnn- I 
Bi tU)'llee :Terre AmeLi Terre Ordl Terre Amell I' Terre AMen! Amen"-eee , 

Total 

otal +-1' 

1tretenu 
:tintained) 

/0 Entretenu 
/0 (Maintained) 

~afic 

)a60veh/jour 
'\veh/day) , 

iPaved+++ lLateri te+l (Earth I (Laterite (Improved ilunimproVed il 
Road) Road) I Road) I Track) I Earth Tracki Track) 

332 1141 I 321 79 ! 5411 +997 I 
I 

332 1141 15bO l 321 79 I 541 

100 0
/

0 
[' 100 0

/
0 100 0

/
0 100 0

/
0 I 100 0

/
0 

! 

332 821 79 355 

)a30v~h/jour 
n(veh/day) 

! - 320 

131 

190 

232 

1125 
I 

1535 

I I 
Jins que 10veh/joUr I 
ess than 10veh/day) I 3106 r 
Selon l'hypothese que les 470 Kill d'am~liorations en project de l'UNSO sero~t co~~letes. 

jtl'd'Eir~'t:!i.:eGass\ll:llp'6:i.on that the 470 Kill of improvements proposed by UNSO will De cOJilpleted.) 

7411 

3974 

1951 

2170 

3290 

~Total routes classe~s plus la route At~Ifenant en project par l'UNSO et la route Moundou-Camerouns. 
o:l;a1 classified roads plus the ;,ti -Ifenant road under design by UNSO.) . 
++ . 

Une route bl t.tmee entre Moundou et la fronti~re Camerounaie; est probable d' ici 1982. 
~ paved roaa will probably be constructed from Moundou to the Cameroun uorder oefore 1982.) 
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Entretien 
Routier 

I 

GRAPHIQUE 3-a 
FIGURE 3-a 

ORGANIGRAMME DES SERVICES DE L'ENTRETIEN ROUTIER 
ORGAINZATION DIAGRAM OF THE ROAD MAINTENANCE SERVICES 

I, Minister. du G~nie Civil I 
des Mines et de la Gl!ologie 

Direction Generale du Genie Civil 
des Mines et de la Geologie 

I Direction des Travaux Publics 

II 
1 

I Service des Etudes J 
et de I'hydraulique 

Services Gem!rale I 

I I 
Arrondissement Subdivision Arrondissement 
de N'Djamena Qutillage-Materiel de Sarh 

I 1 I 
1 1 I 1 1 

Subdivision Subdivision I Subdivision Subdivision 
de N'Djamena d'Ab~che 

1 
de Sarh de Moundou 

I 1 
1 

1 1 
I I 1 

1 I 1 I ____ I 
Travaux ---- - - -

neufs I· 
Batiment I 

L _______ _ ____ I 

Liaisons hil:!archiques 

Liaisons fonctionnelles 



Divers 

Total 

J. Personnel • ourn.uier 
permanent nail 
Chef de chanti~r 

Chauffeur 
conducteur 
Aide - concuc.eur 

,. canicien 
Aide-m~cani()ien . 
Graisseur 
Soudeur/·orger~n 
Electricien 
Tournel'r 
Magasil:er 
Macon 
Pointel:r 
OCY01.1i:;3 
Manoeuvre 
Capita 
Dactylo 
Gardien . 
Total· 
Total ~nerr'1.1 

.. 

DTP* SQ.'! 

9 4 

81 58 

- -
(1) 4 
- 2 
- -
(2) 12 
(7) 25 
- -
(8) .3 
- 5 
- 1 
(1) 9 
- -
- -
- 1 
- -
- -

(1) 2 
(2) 5 
,~~) ~9 
17 147 

Tableau J - c suite 
Table J - c continued 

TCHAD 

SEH Arrt. N'DJ Arrt. Sarh 

i 
! - - -, 

! i 

NDJ Ab'Mhe Sarh 1 MO\llldou 

- 1 - 1 1 
- 2.3 4 12 14 
- 14 5 8 9 
- - - 2 
- 10 3 5 .3 
- - - 1 J - 11 .3 5 7 
- 2 1 - -
- - 1 - -- - - _. -
- 1 1 1 -
- 1 2 2 1 

- 2 - - -
- 1 - 1 1 
- 11 - - -- 1 - - -
- 1 - - -

~ 1 1 1 

Il~PA'i2i ! .3-b 43 

r" 

Total 

13 

1.39 

J 
58 
J8 

2 
.35 
36 
26 
15 

6 
1 

13 
6 
2 
4 

11 
1 • 
4 

12 
2'13 
504 
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Tableau 
Table 

3- c suite 
3- C continued 

TCllAD 

Source: Etude Preliminaire de i I Entretien des llDutes en Terre 
BCEOM 1977, pp. 3.15 - 3.17 

"0 

DTP = Direction des Travaux Publics (Directorate of Public Works) 

'SaM = Subdivision Outillage Materiel (Subdivision of Tools and 
Equipment) . 

SEll '" Service des Etudes et de l'Hydraulique (Service of Studies 
and Hydrology) 

Arrt. = arrondissement 

N'DJ '" N' Djamen D. 

/ 



· 

• 

• 

Institution 

Ecole Nationale 
des Travaux 
Publics 

(ENTP) 

Type 

Tableau 3 - d 
Table 3 - d 

TCRA]) 
MOYENS ACTUELS EN FORMATION 

PRESENT TRAINING RESOURCES 

de .formation 1976 - 1977 
Nombre d'ef.fectifs 
Number of students 

Adjoint technique 113 (dont 0:: which) 
50% Tchadiens 
50 % specialise en 
TP in PW 

College et' Lycee 
(:Bac) technique Teohnicien 13 par an gradues 

" (diplB 
me CAP)8 par an " 
( - -', {gna!iuated p'~ yea! 

Centre de For~ 
tion profession Technicien (diplB 100 par an 
nelle et de per me CAP) 
.fectionnement 

(CFPP) 
100 per year) 

Mission 0 .R.:!:. Recyclage du per- 127 forme en 2 ans 
sonnel du Minis- (trained in 2 ye:a;) 
tere au Genie 
Civil 
iMetraining of 

'nistry o.f Civil 
Engineering 
,sonnel) 

per-

! 

Observations 

,-

Programme de 4ans 
4 years program 

[:programme de 3ans 
3 years program 

IA ~tre elargie 
285 fois en 1977 
7 (to be expan-
ded 2,5 times) 

[Programme de 2ans 
fLa plupart. des 
~radues vont au 
secteur prive 
(2 yearsprogram) 
~ost graduates go 
!to the private 
sector 

~heorie et prati-
~ue 
~Both theony and 
jPra-etioal work) 

,uree : Etude Preliminaire de l'Entretien des Routes en Terre, BCEOM, 

1977 pp 3.18 - 3.22 

I 
I 



Tableau 3-e 
Table 3-e 

Tchad 

Resume due t~ateriel Existant. et du Materiel ll.ecuperable 
Summary of Existing EQuipment and of Salv'geable Equipment 

Type de Materiel I"ombre Existant Nombre Reeuperable 
Type of Equipment ~isting Number Salvageable Number 

br~dades reserves To al 

l. Tracteurs equip en J 1 1 2 
Bull D7 
(Bulldozer D7) 

2. Traeteurs equip en 4 0 1 1 
Bull D6 
(Bulldozer D6) 

J. Niveleuses CAT 
N120-99 
(Graders) 16 8 3 11 

4. Niveleuses Richier 
N530 15 0 0 0 
(Graders) 

5. Char~ saur pneus 
(frontend:loadeEs 2 1 1 2 
on tires) 

6. Chargeurs sur-
chenilles - 9 0 1 1 

(front end loaders 
on treads) 

7. Traeteurs agricoles 8 0 2 2 
(agricultural 
tractors) 

8_ Tracteurs Routiers 7 5 2 7 
(highway tractors) 

9_ Remorques porte-
engin 7 5 2 7 
(low boy ~railers) 

~O. Rouleaux a pneus 
trades 9 0 0 0 
(wobble wheel 
compactors) 

~l. Gompaeteurs auto-
moteurs 29 12 6 18 
(self propelled 
compactors) 

... 2. Gamions beunes 
(damp trnets) 63 34 13 47 

3. Gamions citernes ?2 18 6 24 
(tank trueks 

.1.4. Pickup 1androver 9 1 2 3 

.1.5. Pickup Peugeot 12 1 1 2 
6. Fourgonettes (van) 4 4 0 4 
7. Moto pampes 19 6 2 8 

I 

!1'-'11"~'" F.t.llde Preliminaire de 1 Entretien des Routes en Terre. BCEOl~, 1977, 11_ 3_13 



1 • Aires de Cm2 ) 
(Area of) 

Terrain 
Bnreau (offices) 
Ateliers (work-

shop) 
Ne.gazin (store) 
Station servioe 
Observations 

20 Outillage 
(Tools) 

Hombre de Unites 
O"!Jservations 

Tableau 3-f 

Table 3-f 

TCHAD 

Installations Desservants l'Entretien Routier 

Installations Supporting Road Maintenance 

SOH 
N'Djam~na 

7,500 
200 

1,975 
200 
250 

pas fonc-
ti one lIe 

26 
50% a refor

mer (to be 
junked) 

6 en bon (in 
gaad ccnd",,) 

Subdivision 
Abaehe 

20,000 
12 

625 
120 - station 

i1 faut 
plus 
dtabrit 

11 
6 a refor

mer (to 
be jun!<ed) 

.5 rcouper':' 
able (sal
vageable) 

Subdivision 
Moundou 

13,000 
15 

455 
287 

1 station 
il faut 

plus 
d'abrit 

7 
2 a refor- . 

mer (to be 
junked) 

2 en bon 
etat (in 
good eond. 

Subdivision 
Sarh 

18.508 
20 

630 
1.50 

1 station 
abrit a 

con-
struire 

19 
8 en bon 
~tat (in 
good cond.) 

4 manque 
accessoires 

4 a refor
mer (to be 

. 
Subdivision 

N'Djamena 

.. 
1.700 

15 

650 
120 

pas fonc~ 
tionelle 

13 
en mt3diocre 
ou mauvais 
etat (in poor 
or bad con
dition) 

junked) 
-----------~~------~-------+------~~~~~-+----------I 

3.... Pieces de 
Rechange 
(spare parts) 
Valeur (FCFA) 
Ocservations 

17.5,900,000 
60",6 morts 

(dead stock) 

5,000,000 
90% morts 

(dead stock 

10,000,000 
la plus 
part mort 

(mostly 
dead stock) 

32,000,000 
un part 

mort 
(partly 
dead stock) 

3,000,000 
pres du SOli 
paS tres 
utile 
near the SOH 
(not vary 

~ __________ -1 ____________ +-__________ -L ____________ ~~u~s~e~f~u~I~)~ _____ ! 

Som'oe; Etude Pr~liminaire de l'Entretien des Routes en Terres. BCEOH, 1977. 
pp. 3.1-3.1lt. 

http:3.1-3.14


Ta.bleau 3-g 

Table 3-g 

TCHAD 

.. 
Entretien Routier Effectue Actuellement 

. Road Maintenance Presently Carried Out 

Reseau Reguliere- Reseau Partielle 
ment Entretenu ment Entretenu 
(Regularly-Maint. (Partially-J.!aint. 
Nehlork) Network) 

Dimension 
Nombre de Km. 1.800 1.300 
% du r~6eau 26% 18% 

(of network) 

~ 
80% dU r~seau en 20% Entretien manuel en moyenne 

O!anual maintenance) moyenne· (in average) 
·(of the network 

in average) 
Reprofilage-comp~ctage 1 a 2 carnIa :;lnes 1 camp::gne par 
(grading-oompacting) par an 2 ans en mOyenne 

(1 to 2 treat- (1 treatment in 
ments per year) 2 years on aver-

Reprofilage ~ 
age) 

seC tres peu --
(dry grading) (very fe\1) 

Rechargements localises et --
(Resurfacing) f a:'.':l 1.cs 

(localized and 
small) 

De)2enses 
D§penses par km 50,00(') - 10,000 a 40,000 
(expenditure per km) 150,000 FCFA FGFA 

% des d~penses normals· 50% 20% 
(% of normal expenditure) 

N.A. = Non applicable (not applicable) 

Reseau Non-Entre-
tenu 
(Unmaintained 
Network) 

3900 
56% 

N.A. 

N.A. 

N.A. 

N.A. 

-N.A. 

I 



~volution du Bud~et 
(change in Budget) 1970 

(millions FCFA) 
Francs courDll ts .. 166 

(fruncs constants) (222) 
(1976) 

3udget Demandg 
:Requested Budget) N.D. 

!, Budget Demand& 

Tableau 3-g (suite) 

Table 3-g (continued) 

(continued) 

12.'Z.:!.. ~ 1973 

194 . 213 200 

(254) (270) (247) 

N.D. :;42 467 

62% 43% 

-.n, ~ non-disponible (not available) 

I 
:. defini p-;r les Travaux Publics (as defined by Publics Works) 

1974 1975 

173 188 

(191) (198) 

556 611 

31% 31% 

iauree: Etude Preliminaire de l'Entretien de Routes en Terres, BCEO!.!, 1977, 
pp. 5.1-5.3 



Tableau 3-h 
Tabl.:> 3-h 

TCHAn 

coBts Unitaires des T~ches dlEntretien Routier 
Unit Costs for Read Maintenance Tasks 

. " - .. - -
Tache (Task) . Observations 

1. Routes lIitume:es 
(Paved RO::lds) 
a) Entretien des accotements 

(Maintenance of shoulders) 

b) Rev~ement P~riodique 1/6 du total chaque 6 ana 
(Periodic Resurfacing) 1/6 of the total each 6 years 

c) Paint ~ Temps 
(Patching) 

2. Routes en TerrB** Applicable aUX 
a) Recbargement ~ioclique routes en terres et piste 

ameliore9 
(Periodic Resurfacing) (earth roads and improved . 

track) 

b) Reprofilage - Compactage 
(Reshaping - compacting) " 

0) Reprofilage ~ sec toutes les routes 
(Dry Reshaping) (all roads) 

d) Point ~ Temps toutes 1es routes a traf1t 
>10 

(Patching) (all roads with traffic 
,,10 veh/day) 

e) Lutte anti-tale ondu1~e toutes les routes en laterite 
(Anti-washboard program) (all laterite roads) 

r) Renforoements Localis~s toutes les pistes 
(Localised reinforcement) (all tracks) 

: Frais Generaux non-compris (overhead not included) 
f Exemple de la zone sud (example using the southern zone) . 

" Cout Annue1 par 
Km HT* 

Annual Cost per 
Kill (w/o tax) 

(FCFA) 

92.000 

900.000 

N.D. 

185.000 

93.000 

17.000 

42.000 

8.000 

78.000 
,. 

;ource: Etude Preliminaire de l'Entretien des routes en Terre, BCEOM, 1977. pp. 13.28-
13.29 

, 

"-;,-



Tableau 3-i 
Table 3-i 

TCHAn 
Eesoins en Rehabilitation Routier 

Road Rehabilitation Reguirements 

I 
1 .'.+1 .• I longueur ty:pe coa.t en lru fL.i...t total HT 

(lengt) (cost/km) ,(total cost wlo, 

, Eesoins immediat~ 
(immediate reguire-
ments) . 
a) MasSaguet-Eir 

Garat 
b ~ Massaguet-r!l.l:'me 
e Abeche-Eitine 
d .Chagoua-Linia 

Total 
• Eesoins Minimums 
(minimum needs) 

'Cf}G dureseau amelio 
-re entretenu 

routes 
pistes 

Total 

• Total Eesolns 
(total needs) 

(kill) 

106 
53 
92 
30 

281 

180 
95 

275 
, 

556 

. i tax) 
! -

(FCFA) j (F CFA) 

RTL 263 000 27 878 000 
RTL 263 000 

I 
13 g39 000 

PTA 156 000 14 352 000 
RTO 263 000 7 830 000 

- - - .. 
-~ . --"-'-'~-----

I 64059 000 

i 
I I ~ RT 

fb
3 000 47 340 000 

PT 156 000 14 820 000 

I 62 160 000 

126 219 000 

ouree : ealcul du Consultant a partir des chi£fres du rapport BCEOM et 
tableau 3 h 

! 
I 

(Consultants calculations based on figures from the BCEOM report 
and table 3 h) 

TL = Route en terre lateritique, PTA = piste en terre amenagee 
(road inlaterite) (improved ,arth track) 

TO = route en terre ordinaire (Earth track) 
definie par route ou piste amenagee avec un entretien partiel ou inexis 
tant pour 6 ans 
(defined as improved road or track with partial or no maintenance in 
6 years) 

+ RT rechargement + renforcement localise, PT = 2 fois 
.AreEni.sfa~:tng:!.+,-lllOCail. rein.forc smoot.)"';) 

ren:corcement 
localise 

(2 times local reinforcement) 



B'lsoi,," 
Immediate 
(Immediau 

Needs) 

Beaoins 
l1inim1ll1ls 
(Minimum 

Needs) 

Total lIT 
(without 

taxes) 

tal TTC*,,,, 
ns Amortiase-
ment 

Tableau 3-j 
Table 3-j 

Composants des Co~ts de RehabilitatioA 
Rehabilitation Cost Cemponents 

(000 FCFA) (Hors ta¥es - without taxes) 

. Ce'u'-t Tetal Amortissement Pieces Deta()h~s 
(Total Co~t (D.epreo:b.tion) (Spare parts) 

CaJ!l~,a.eJlt 
et huils 

(fuel & eil) 

(100%) (2S%) (2&%) (20%) 

64.05~ 17.'37 16.655 It.812 

62.160 17.404 16.162 12.432 

126.219 35.341 32.B17 25.244 

./ 
no.ooo 

l1ain D' oeuvre 
(Labor)* 

(26%) 

16.655 

16.162 

, 
32.B17 

I 

y eompris ~quipe5 de chantier et d'atelier (including both field and maintenance crews) 

with tax and without depreCiation 

, 
iouree: ealculs du Consultant a partir du Tableau 3-i. (calculations of the Consul

tant based on Table 3-1. 

;'-". 



Tableau 3-k 
Table 3-k 

TCRAn 
Besoins en Entretien Routier Minimum (Pro~ramme de 3732 kms) 

Minimum Road Maintenance ReQuirements t3732 kms program) 
(millions de FCFA) (hors taxes-without taxes) 

Coat total1'.mortisse
(total coot) -ment 

(deprecia
-tion) 

; Entretien co~ 
routine maintenance) 
'Djamena +" 
beche 

97,83 24,50 

arh 
.oundou 

otal 
• Entretien perio
ique (periodic 
aintenanc~ 
·'Djamena 
beche 
arh 
oundou 

otal 

• Frais generaux 
15%) (oveshead) 

• Total general 

23,07 6,13 
100,23 24,81 
136,91 34,23 

~58,04 . --89,67 

300,84 22,66 

73,62 20,20 
91,72 25,14 

466,1 8 68,00 

123,63 

947,85 

Pieces de- carb.lubri 
tachees (~uel and 

(Spare oils) 
parts) 

20,84 20,96 
5,53 5,31 

20,91 21,92 
29,04 29,99 

76,32 78,18 

21,87 233. 71 -H+ 

19,06 15,05 
23,74 18,83 

64,67 261,59 

Main 
d'oeuvre 
(labor) 

31,53 
6,10 

32,59 
43,65 

113,87 

22,60 

19,31 
24,01 

65,92 

ouree : Etude Preliminaire de l'Entretien des routes en Terre, BCEOM 
1977 pp. 13, 18 + 13, 21. 

= y eompris 332 kms de routes bitumees a 92,000/km (ineluding 332km 
of palTed roads) 

H- = Y compris 50 kms/an de routes bi tumees a 5.4 millions/km (including 
50 km of paved roads per year) 

++ = y compriB 105 materiaux pour l'entretien des routes bitumees 
(inoluding the materials for paved road maintenance) 



, 

, 

, 

I 

PrixTTC 
Price nth 

taxes.) 

1. Am&1agements 
(Improvements) 

Atelier Centra: 675 
sm N'Djamena n5 
Abech{, 61 
Moundou l18 
Sarh 11l 
Total 1080 

2. Pi~ces Detach~rs-
pour la remise en 
€tat du materiel 264 
(Spare parts to 
raturn equipment 
to working order) 

3. Achat du Mat~riel 
(Equipment Pur- 145 

chase) 

4. Investissement 
Total ~.489 
(Total Invest-

ment) 

T~bleau 3-1 
Table 3-l 

Besoins en Investissements 
Investment Requirements 

(millions FCFA) 
, 

Taxes Devises 
(Foreign 

EKch.) 

157 456 
27 77 
14 41 
28 79 
26 75 

E2 'm' 

104 154 

246 899 

602 1781 

.-
=.~'::C-

Monnaie wcale 
(I.ocal 

ourrency) 

62 
11 
6 

11 
10-

'iOO 

6 

0 I 
106 

Source: 
, 

Etude Preliminaire de l'Entretien des Routes en Terre, BeEOH, 1977, pp. 13.11-
13.13. 



Tableau 3-m 
Table 3-m 

" Invest1ssement Minimum e~ Materiel Neuf 
Minimum Investment in New Equipment 

(millions FCFA) 
,-

Prix Unitairo Quantite 
(Unit ,pric~) 

m(w/o taX) TTC(witb taX 

-. Bulldozer 32,50 
I 
• Niveleuse (Grader) 19,62 

~ Chargeur (Loader) 14,18 

,. Carnion benne (dunrp truck) 8,26 

D Carnion graissage (grease 
truck) 4,95 

• Vehicule l~g~re (light Ve-
hicle) (Landrover) 2,20 

Vehicule le'gere (light Ve-

hicle) (Peugeot 404) 1,48 

• Moto pompe 0,71 

Tracteur agricola 4,00 

• Dtlmper 2,40 

Carnion benne (dump truck) 
(25 tonne) 3,17 

Petit mat~riel (small eqUip., 0,30 

Citerne tract~ (mobile tank) 
(5000 1. gas oil) 3.20 

Citerne tractl (mobile tank) 
(2000 1. eau (water» 1,30 

Citerna tract~ (mobile tank) 
(10,000 1. gas oil) 4,20 

l . 
· Remorque atelier (llJIlbile 

) , 

wnrkshop trailerJ 3,56 

40,30 

24,37 

17,58 

10,78 

6,63 

3,10 

2,08 

. 1,16 

5,00 

3,00 

4,44 

0,40 

4,00 

1,63 

4,45 

4 

9 

4 

15 

9 

1 

10 

5 

2 

33 

3 

11 

4 

4 

,?efrt Tota~, I 
! Total Cost} L 

m(w!o tax) TTCtw1th "'!'Xj i 
130,00 161,20 Ii 
176,58 219,33 

I 
i 123,90 

44,55 

2,20 

14,80 

3,55 

8,00 

79,20 

4,50 

9,60 

. 14,30 

16,80 

14,24 

59,67 

20,8:1 

10,00 

75),8 

6, (x) 

17,93 

! , 
• 

( 
1 
i 

I 
I 
~ 
j 
! 
1 

! , 
J 



Roulotte-bureau (office-
trailer) 

. Pulvi mixer 

TOTAL 

Estimation (+10%) 

Tableau 3-m suite 
Table 3-m c~nu:Lr..ued 

" 1'r:lx Unit<!.ire~ - (Unit 1'>-; "") 

HT(w/oTax) TTC(with tax) 

6,00 7,50 

20,00 24,80 

Quantit~ " I Cout Tobl 
(Tota cost) 

HTlw/.,Tax) TTC(with tax1 
4 24,00 30,00 

2 40,00 49,60 

816,81 1040,93 

899 1.1.45 

.,0. 

Irce! Etude Pr~l1mina1ie de ItEntretien des Routes Gn Terre, BCEOM, 1977, P 13.13. 

j 



QUalification 

1. Ingenieur Hecanicien. 
(mech. engineer) 

2. Chef centre Exploit. 
(Chief of Operations) 

i 3. Technicien mecan. 
(Mech. Technician) 

4. Contrernaitre 
(Supervisor) 

5. Conduct. de Travaux 
(Work crew supervisor) 

6. Chef de Secteur 
(Sector Chief) 

7. ]1ecanic ien 
(Mechanic) 

8. Ouvrier Qualif:fe 
(Skilled workers) 

9. Aide-Ouvrier 
(~lorkers aide) 

10. Chauffeur 
(Driver) 

11. Condo d1engins 
(Equipment Driver) 

12. Aide conducteur 
(Drivers aide) 

Tableau .3-n 
Table 3-n 

Synthese des Besoins &n Personnel 
Summary of Personnel Requirements 

Besoios' Mqyens Actuel (Present ~esources) 
(Needs) fonct. contract. 

(Admin.) 
Perm. Total 

1 - - - -
4 - - - -

12 - 1 - I 

10 8 - - 8 

9 
28 3 31 

15 

63 - 25 33 58 

54 - 27 14 41 

76 - 7 55 62 

58 - 5 57 62 

50 - 11 38 49 

22 - - 2 2 

Source: Etude Preliminaire de l'Entretien des Routes en Terre, BCEOM, 1977, p.ll.ll. 

I 
t 
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.L a.1J.L'i:',I ::; -u 

T C HAD 
BUDGET DE FONCTIONNEMENT DU Pl!OG':'~1J1M4: MINIl'lUM 1977-1982 

MINIMUM PROGRAM OPERATING BuvGE~ 1977-1982 
(millions FCFA) 
Annee (Year) 

1';)77 1';1'/0 '1-,'1':1 1';H:30 

1. Budget de Fonctionnement Minimum 
a) Entretien Courant et period.* 200 35C 460 600 

(periodic and Routine Maint.) 
b) Rehabilitation* - 30 30 30 
c) Amortissement 

(Depreciation) 54 89 124 162 
'.eotal ~Jj'VJj'A constant) 2;;'4 !j.lj.';;I 0'1'+ '/';12 
Facteur d'inflation 
(inflation factor) 1.0 1.1C 1.21 1.33 

. 'I ';Ib'l 

740 

20 

200 
';)60 

1.46 
Total (FCFA courant) 254 4-94 743 1053 1402 
2. Partlclpatlon Exterleure 

(Forei~ Financing) 
a) 45 00 _entretien (devises) ,90 145 '207 270 333 

maint. (Foreign currency) 
b) 50 % Amortissement 27 45 .52 60 100 
c) 79 % dereha~ilitation -- 2L:. 24, 24 16 

~otal S~~~A constant) 
Total (FCFA courant) 

(inflated FCFA) 
~~~ ~~g '~§~, ~~~ ~~ 

3. Budge~ Reel ,Mlnimum 'I b'l-
(True Minimum Budget) 

,64 5ClCl 554- 90b 

* Sans amortissement mais TTC (without depreciation'but'with taxes) 

1:;!b~ " 

882 

---
238 

'112U 

1.61 
1803 

397 

119 
---

§;~ 

';;17'''-



1. 

. 

2. 

,. 

Tableau 3-p 
Table 3-p 

TCHAD 

Programme Ninimum d'Investissement 1977-1982 
Minimum Program Investments 1977-1982 

(millions FCFA) 

. . " . rvoo~ 

1977 1978· 1979 1980 1981 

Pi~ce detach~es 
d'urgenoe 160 - - - -

(priority spare parts) 

Mat~riel 899 - - - -
(Equipment) I 
Assistance I 

Technique" 244 244 244 44 44 

TOTAL HT 130, 244 244 44 44 
("ithout tax) f 

(FCFA Constant) I 
a) Devises . 

(foreign currency) 1260 207 

I 
207 37 37 

b) }!onnaie locale 
(local currency) 43 37 

, 
37 7 7 I 

I 
1982 TOTAL 

- I 
160 

- I 899 

I I 44 864 

44 192, 

I ! 
37 I 1785 

, 
• 

I 7 
! 138 I , 

I ! 
- ______ -l-_-'--_-'--_~_--'-_ __'_ __ J..___.-j 

Source: Etude Pr~liminaire de l'Entretien des Routes en Terre, BCEOM, 1977, 
pp. 13.11-13.15. 

$ y compris 12 prolongation de la mission O.R.T. actuelle. 
(including extension of the present ORT team.) 

http:13.11-13.15


l. 

2. 

3. 

, 
to 

5. 

:.. 

\ 

Graphique 3- b 
Figure 3- b 

TGHAD 

Calendrier de l'Assistance Technique Propos~e 1977 - 1982 
Schedule of Proposed Technical Assistance 

1977 19,78 1979 1980 1981 19'32 
1-----11 1-1 ----... , 1-1 -----111-1 -----ill-I ----I. 1-1 ----l 

Mission ORT 
(4 members) -----------------~ 

, .. 
Ingenieur Mech. 
(mech Engineer) 

1 

Technicien Sup~rieur 1 
(senior technician) I 

Techniciens Mecan. 3 
(mech technician) 

Chef' mecanicien 2 
(chief mechanic) 

Conducteur de 
Travaux 1 
(work crew chief) 
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4 

THE GAMBIA 

4.1 Summary 

The present Gambian road network totals 2970 kms, of which 832 kms 

, : has been taken in charge ~ , -.' by the Public 

Horks Department for maintenance. In executing this maintenance ,;-es

ponsibility, the PIW is severely constrained by lack of financial, 

equipment and manpower resources. The present budget is roughly a 

tenth of the level which must be attained to meet Minimum program 

requireMents (including rehabilitation) by 1982/83. 
The urgent needs and the actions which shciuld be immediately 

taken in The Gambia are the follo!1ing: 

a) Rehabilitation \'lorks 

b) Equipment and spare parts 

c) Technical assistance 

d) Construction of workshop and tooling 

This proposed program includes: 

- the maintenance of 1210 kIDs of roads, and 

- the rehabilitation of 490 kms. 

4.2 Road NehlOrk and Traffic 

4.2.1 Road network and traffic 1977 

Estimates 
(l{!) 

40.7 
3.0 
1.2 

The Gambian road network has not yet been officially classif

ied. But the Gambian Public ,lo;k8 Department (P.H.D.), Ministry 

of ,lorks and Communications, has adopted an unofficial classifi

cation which is being used in the pr,esent report and to-tals 832 k!'!s 
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out of an estimated network total of 2970 kms. The net"ork is 

made up of bituminous roads, gravel roads, and all weather and 

dry weather earth roads. 

The P.ll.D. has undertaI,en for many years bi-annual traffio 

counts for the country and monthly counts for the Serrakunda 

Banjul Highway (interurban road). However, the results have 

never. been analysed and P.W.D. officials are doubtful about 

their reliability. As a result, no traffic data could be in

cluded in this report. Table 4-a summarizes the 1977 situation. 

4.2.2 ~oad network and traffic 1982 

Based upon discussions "ith P .li .D. officials and taking 

into account planned upgrading and paving of parts of the 

primary road network, the rehabilitation of other primary roads, 

secondary roads and feeder roads, the development of the road 

network from 1977 to 1982 ~las projected. Table If_b summarizes 

the 1982 situation. 

4.3 Present Maintenance 

4.3.1 Organization 

Road main~enance is the responsibility of the Public ~lorks 

Department, Ministry.of ,Iorks and Communications, for paved 

and gravel (improved earth) roads, and the responsibility of· 

the Ministry of Local Government for the remainder of the net

work. Table 4-c shows the p.-l.D. organization charts. 

ThG maintenanoe is GarriGd out by the Engineering Branch 

of P.H.D. through its three regional divisions. Equipment 

maintenance falls under the responsibility of the Transport 

Brunch "hich runs the central workshop. 
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4-.3.2 'lorkshop and equipment 

Gambian equipment management is seriously impaired by 

three major problems: an inadequate t rundo'IJ/n central workshop; 

worn out and obsolete tooling; and an operating system lacking 

in supervision, planning and controls. 

The central ''Iorkshop is housed in an old hangar ill-suited 

for the P'llD's present needs. Due to the physical state of the 

building end. a disorgonizcd interior -layout,.: . working condi tias 

and spare parts storage are a serious problem. }luch of the 

shop's tooling is over b"enty years old and worn out. Required 

tolerances Can no longer be achieved. 

Preventive maintenance is not practiced and equipment tends 

to be operated until a breakdmffi deadlines it. Lack of pro

curement and inventory control systems exacerbate this repair 

problem, which is already difficult due to the tooling situation 

referred to above. Further, the present condition of individual 

units is not known--all units are reported serviceable, while a 

cursory examination makes it readily apparent that this is not 

the Case. 

The equipment fleet is aged and of varied origins. 65% 

of'heavy equipment is more than ten years old. Equipment is 

the antithesis of standardization with moTe than seven countries 

and up to eight different m~{es/countries represented. An order 

for new equipment has. been prepared with UN assistance, but it 

~lill itself engender some problems. 

There is a severe shortage of qualified mechanics. 

4-.3.3 Present maintenance levels 

The P.\·I.D. is responsible for 832 ldlometers of roads--

304- kms paved and 528 kms_ unpaved. Although P.I·I.D. officials 

report that the entire is being maintained, it was not pos-

sible to establish at what level. Budgetary constraints suggest 

that the actual maintenance levels may be signifioantly bela>! 

P .I'I.D. objectives. 



4.3.4 Budget and constraints 

The P.".D budget has changed little in recent years~-its 

1976-1977 level is approximately D500,OOO.* This is far beloH 

the needs for minimum maintenance. The budget is allocated by 

P.~I.D. to the three regional engineers \{ho are responsible for 

the maintenance by force account and/or by petty contractorS. 

The Ministry of Local Government receives D150,OOO for the re

mainder of the net"TOrk. 

4.4 Unit Costs 

Haintenance unit costs ,{ere derived from the Consult<;>nt's . 

experience in Senegal (Etude d'Entretien Routier, Senegal, LBII, 

1971), recent price increases and the Gambia Rural Roads Study 

(EOA, Nov. 1976). Table 4-d summarizes the results on a per km 

basis. 

For rehabilitation >10rlCS, EOA costs were us"d. For the 

Lnminkoto-Fatota road, not included in EGA study, EGA average costs 

\lere applied. For Kiand Uest and Bumiadu-Kuntair Roads, P.H.D. 

estimates were used. All of these are contractors' prices. 

The foreign exchange oomponent 1<aS calculated at 70% of the 

contractor I s costs, in line "lith the EOA study estimates. 

* Tl1is compares "ith a 1975/76 budget allocation for roads and 
bridges'of D550,000 and a 1972/73 allocation of D540,ooo. 
H01<ever, the Consultant's analysis of recent budget documents 
indiCates that including overheads, the actual resources 
allocated to maintenance may be in excess of D1.0 million. 

'. 



4.5 Rehabilitation Requirements 

Rehabilitation requirements are based upon the urgent needs to 

1) improve the main arteries, primary'and secondary 
roads to all-\·/eathcr standard; and, 

2) improve the feeder road network in order to connect 
productive agricultural regicns with main roads or 
the Gambia River. 

The links to be rehabilitated under this minimum program total 490 kIDs. 

In its modernization program for the period ending 1982, the, 

Gambian Government plans to upgrll,de part of the main road nehlOrki 

specifically: 

1) pave Soma - Basse Road (200 kms); 

2) pave Essau - Kerawan Road (55 kms) ; 

3) improve Kera~lan - Laminkoto Road (171 kms). 

These proposed projects go beyond "rehabilitation" as defined 

in the present study and therefore have not been included in the 

program recommended by the ConSUltant. 

Table 4- summarizes the rehabilitation requirements. 

4.6 Naintenance Requirements 

A vicious circle of insufficient funds, lack of qualified per-' 

sonnel and lack of equipment in good running condition renders 

present maintenance efforts extremely inadequate. The Consultant 

recommends the immediate initiation of five urgent actions: 

a) Purchase of necessary spare parts for the repair of those 
equipment units which still have a useful life; 

b) New equipment will have to be purchased to replace that 
which has been or should be julli<ed; 

0) Construction of and tooling for a ne>1 central workshop; 

d) provision of technical assistance to fmll gaps in upper lev9~ 
staff positions, provide on-the-job counterpart training~ 



and assist P.W.D. to plan, -organize and execute maintenance 
bud gat and programs; and 

e) Formulation and start-up of coherent training programs 
for engineers and technicians both in Gambia and overseas. 

4.7 Minimum Recommended ProQram 1977-1982 

4.7.1 Operating budget 

Budget appropriations must cover the expenditures for 

routine and periodic maintenance and rehabilitation. Table 4-h 

summarizes the minimum budget requirements (including rehabil

itation), \fhich are forecast at 14 lID in 1982/83, compared to 

8 }ID in 1978/79. In contrast, the 1977/78 budget is almost 

insignificant. The recommended budget takes a sudden jump in 

1978/79, the year in 'Thich minimum maintenance costs are first 

applied. The forecast progresses linearly from 1978/79 to 

1982/83. This budget provides for the maintenance of 1210 kms 

of earth and paved roads. The ability of the P.~I.D. to absorb 

the forecast increases is a separate question "lhich will be 

taken up in the Final Report. 

4.7.2 Investments 

Table 4-n summarizes the propose,d investment program. 

The program includes: 

a) -the minimum requirements recommended for the 
period 1977-1982; 

b) the immediate needs during 1977-1979. 

The minimum program comes to 73 }ID CUSS 31 M). and the immediate 

program to 24 MD (US$ 10 M). 
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The program is subdivided into: 

contract works 

technical assistance 

equipment and spare parts 

workshop construction and tooling 

TOTAL 

4.8 Technical Assistance 

40.7 MD 

1.2 " 
3.0 " 
1.2 " 

46.1 ~!D 

Table 4-0 summarizes the technical assistance requirements. 

The Consultant recommends an initial provision of 72 person-months 

of technical assistance to aid the Gambian Department of Public 

,Iorks in the planning, organization and implementation of the 

minimum maintenance program. The cost of this element is estimated 

at 1.2 million. Dalasi. 



Tableau 4-a 
Table 4-a 

THE GANBIA 

Situation du Ressau Routier en 1977 (kms) 
Road Netl<ork as of 1977 (lems) 

Routes Eoonomiques 
(Feeder Roads) 

Total par Type 
(Total by Type) 

Affects au D.T.P. 

304 

(P.W.D. Responsibility)l 304 

Entretenu 
(Maintained) 

% du Reseau Total 
% of Total Net>lork) 

30lr 

1696 
. ; 

528 1696 

528 

528 

18% 

258 1954 

258 1954 

832 

832 

28% 
. ____ ~...1.. ______ • ___ ~ _____ . __ •• 0_._ .. --- -.-.~~- .. ------. 

Sources: Equetes aupres du Directeur Adjoint des Travaux Publics 
(Interviews l<ith P.'I.D. Deputy Director) -

./ 
I 



Tableau 4-b 
Table 4-b 

THE GIlHBIA 

'-. 

Situation dil Reseau Routior en 1982 (kns) .. _' 
Road Neh-Iorle as of 1982 (kms) 

Classement 
(Classification) 

!---;i t~~ee~T~-J~':it~~~f::I~~i=i~rn~:~Pi~~~~I-'- .. - 'Ii' 

I (P ved) I Ameliorees. Ordina~reslSeasonnieroo I Total I a (Improved) (1\11 ;. (Dr~ ~' 
, . -j ...: we"ther)~~her) ._._. ___ . 

I I - ! i j : I I 
i 703' 173 I I I 876 

• ~outes Principales 
i(Primary Roads) 
I 

I I ~Routes Secondaires 
,(Secondary Roads) , 27 103 I I 130 

I • 
-Routes Economiques 
:(Feeder Roads) 

:Total par type 
,(Total by .Type) 

;Affecte au D.T.P. ! 
,(P.t·f.D. Responsibility: 
! 
p:ntretenu . 
;(Naintained) 
; 

~ du Reseau Total 

2Q4 

730 480 

730 480 

730 480 

1(% of Total Network) 25% 16% 

i 
i 
j 

! 

I L....-.-~ __ ~_. ,0 ----. __________ ~~ _________ •• __ _ 

1492 

1492 

Souroes: Enquetes aupres du Directeur Adjoint des T.P. 
(Interviet<s with P.W.D. Deputy Director) 

258 1954 

I 258 
I 
I 
I 
; 1210 

1210 

41% 
_____ 1 .. _. 



Table 4- a 

THE GAMBIA 

ORGlillIGRM'lME DU DEPARTEl'iENT DES TR lV",1.JX PlfBLICS 
(ORG.AJ.'UZATION CH<mT OF PUBLIC WORK, DJi,pARTMENT) 

f---'-
~~~~~ .~~-. 

1recteur 
Director 

BranC.le gen1e C1 V1 

- "f 
Ingenieur genie civil en chef 
(Engineering Branch) 

rch1tectes en10rs 
(Senior Architects) 

esponsable Marche 
:----~7C·ontract Officer 

I ~ ,-

Chief Executive En inEer 

div1S1on .No:;:' 
ineer Northern) 

I Ing. Chef Subd1v1sion uest 
1-' • - (Division En ineer Hestern) 
I 

BEST 
AVA~LABLE 

ranche transport 
Ingenieur illecanigue en chef 

:" " - (Transport Branch) 
(Chief Mechan'cal En ineer) 

_I 
~=:;:;:....:.:.::===r==:....:::==:::..=.!;:.lI, ., 

\ 



Tableau 4-d 
Table 4-d 

THE GAl'lBIA 

P~ix Unitaires d'Entretien Minimum 
tT"1.:i.l; Prices for Ninitnum Maintena.nce 

1. Routes Bitumees 
(Paved Roads) 

a) Entretien Courant
(Roucine t1aintenanco) 

~) Revetement (1/10 ~s) 
(Resurfa.'Oing) 

TOTAL 

2~ Routes en Terre Ameliorees 
(Improved Reads) 

cJ Entretion Cc.u:-ant"" 
(Routine Haintenancc) 

b) Reche ~ement (1/10 ans) 
('2esurf "l.cing) 

TOTAL 

Cout Annuel/Km 
(Annual Cost/Kn) 

(Dalasi) 

1,440 

1,480 

2,920 

790 

2.080 

2.870 

-- ---- ------ -- --- _._-. ----------- -------

-.' y Gr!!!.~."'=-~_s C·;;lr'.tonna,,:;'),: "roint H te~1ps at eurage des tosses. 
(?c-_~ll!c_ing cantonn,,!,c, patchillg and cleaning ditches.) 

Sour"c-o: ~a~bio.. Ru:':"al R~a(~s Study, ECA, Nov.; 1976. 
:::eude d 'E,,:l;!'cti_cn Routien, Senegal, LBI, 1971. 

I 
I 

j 
! 

l 
I 
1 
~ 



Tableau 4_e 
Table 4- e 

THE GJiMBIA 

Besoins en Rehabilitation 
(Rehabilitation Requirements) 

(M Dalasis) 
--, ___________ .. ________ ~. __ ...... _~._ ___ ____ . ~~~_. o. 

I -

n,..'-.'O .--' ' .• -...., ~!)U ~es ! Olasse 
\NameS of Roads) 

Laminkoto-Fatoto 

Fatoto-Basse 

SokutQ-Jambamjali 

Jambamjali-Gunjur 

tlrika.ma .. ·Gunjur 

Kera>lan-N' Ja>lara 

Banni .... S..:likene
N'Jabakunda 

-~ .r-:~-~~-B?lingho 

::'2.i.-'c.1<-- _:.l-Bambal:i 

~geyen-Sanjal-Sarakundai 
I 

jOI!la -Sanktiia-Tenda 

[l1ine l1i -Te nda ba 

;hoya-Dankunku-Jessadi 

}otuma-Gambissara 

.undam-Ku1ari-Saj,mundai 
iang "est Roads i 

PR 

" 

SR 

" 
" 
" 
FR 

n 

n 

" 
" 
" 
" 
" 
n 

n 

" 

Long. 
(Length); 

kms. I 
I 

135 

39 

15 

11 

10 

17 

10 

16 

11 

20 

8 
6 

5 
20 

7 

17 

87 

, 
I 

. Bstimatio;'l (Oost)* 
TTC, : Devises 

(H. Taxes) iFor. Ex.) 

2,6 

0,4 

1,1 

0,24 
0,64 
0,58 

0,92 
0,68 
1,25 
0,46 
0,68 
0,36 
1.,11 

0,46 

1,00 

12,ir 

( I 5,5 

l 
I 
I 

I 
1 
i 

I , 

0,3 
0,8 
0,17 

0,45 
0,41 

0,64 
0,48 
0,88 
0,32 
0,48 
0,25 

0,78 
0,32 
0,70 
8,7 

Notes 

Prix moyen Ci 
(Avg.ECA pri. 

Rapport CBA 
(ECA Report) 

II 

" 
n 

n 

n 

n 

" 
n 

" 
" 
" 
" 
" 
" 

GEE (EEC) 

'~lniadu-Kuntair i " __ 2..6~-,-

490 
~8.,--Q_ ---c .. 5 .... L. ____ -.!'-

TOTAL 

~ 1. 

2. 

PR : 
SR 
FR : 

Routes Principales 
Routes Secondaires 
Routes Economiques 

40,7 28,5 

(Primary Roads 
(Secondary Roads) 
(Feeder Roads) 

Sources: Gambia Rural Road Study, EOA, Nov. 1976 
Director Adjoint des T.P. 

- ----_._---_._---_ .. _--------

\ 

r 



Tableau 4-f 
Table 4-f 

THE" GMlBIA 

BUdget Hinimum de Fonctionnement (1978) 
(Proposed l1inimum Operating Bude:et) 

!L~~~~~'='--Co-;;:t/km -"c'~~;;-l'-A~;;t:r -Pi-;'~-';;'- I --C~-rb:~;' N.Z:-, 
kLength)" (Cost/km) Total f (Depr.)l Det. (Huile! (Labor ~ 

1--' -.- :-.- .-.----- .-:_~.~-~;5 ; i ~=_~:~L~~iiJ:~L_. __ - . 
(~L~J_l)_'7l'7s_~ 2_: _____ . ____ . _. . (l':_~':'!:l'~i~) ____ . __ ._ 

! ( . -I 1.; 
1. Entretielf 

Courant 
(Routine ! 
Main:enance ~ \ 1 

a)' Routes ! 
Bitumees t 
(Paved RdS1 

b) Routes ! 
304 

Ameliorees j 
(Improved i 

Roads) ! 528 
i : 

TOTAL i 832; L-. ___ _ 
! 1 

2. Entretien 
Periodique 

(Periodic 
Maintenance), , 

a) Rcutes 2 ! 
Bitumees ; 
(Paved .RdS~. 

b) T"Jute.; 

304 

ILmeliorees I • 

(Improved . ! 
Roads) i 528 I 

TOTAL ~2--

1.440 

790 

2.080 

........ -,--~--.- ..... "'. ~-~ 
3. Entretien 

Tota]. 
(Total 
Naintenance~ 

4. Frais Gener-~ 
aUX 15% 

(overhead) 

5. Totaux 
GenoraUX 

(Grand Total) 

0,44 

0,42 

0,86 

0,45 

0,36 . 

0,11 

0,11 

0,22 

0,02 

, 
0,08: 

0,09 

0,09 

0,02 

0,07 
>------ --_._----_._-

2,77 0,63' 
, . 

----~---~--.-" ..... -. -~.~. ---~~ ._ ..... -. 

1 0,10. , 0,14 

0,09 0,13 

0,19 0,27 

0,38 0,03 

0,58 

0,12 0,09 

-- -~--..:..----.- . 

0,91 0,67 



Tableau 4-f (suite) 
Table 4-f (continued) 

• y compris les couts des materiaux (inoluding materials) 

1. 25% Amort. (depr.), 21% pieces det. (spares), 22% carb. (fUel) , 
(labor) 

2. 5% Amort. 11 5% " " " 85% 11 " , • , 
(labor) 

3. 28% Amort. " 26% II " " 20% " " , • (labor) 

~: Les longueurs entretenues sont considerees inchangees entre 
(Kms maintained are considered unchanged from 1977-1978.) 

32% M .. O. 

5% " 

26% " 

1977-1978. 



I 

, 
'j 

1 

I 

, 
• 1 

. , 
I 
! 

1.Entretien Courant1 
(Routine Maint.) 
a) Routes bitumees 

(paved roads) 
b) Routes ameliorees 

(improved raods) 

TOTAL 
2.Entretien periodique 

a) routes bi tumees 2 
(paved roads)/ 

b) routes ameliorees 3 
(improved r.oads) 

TOTAL 
3.Entretien total 

(total maint.) 
~. Frais generaux 

(over heads) 15 % 
5. Totaux generaux 

(grand total) 

Tableau 4-g 
Table 4-g 
THE GAl'lBIA 

BUDGET MINlNUM DE FONCTIO~~~HT 
PROPOSED MINIMUM OPERATTITG BUDGET (1982) 

longueur iDout/kIn leout to"taJ. Amort. IP~eces det. 
. (length) (cost/kIn) (Total cost) (Depr.) (",pore ports) 

(kIn) (Dalasi) (M.Dalasi) 

730 1440 1,51 0,37 0,31 

480 790 0,38 0,10 0,08 

-- - --
1210 1,89 0,47 0,39 

730 1480 --- 1,08 ° C'':i , - 0,06 

480 2080 1,00 O,?Cl 0,26 

-- - -
1210 2,08 0,3'1 0,32 

3,97 0,80 0,71 

0,60 0,12 O,11 

4,57 0,9:::> 0,82 

*y compris -les co1'tts des materfuaux 
1 )25 % Amort., 21 % piBces detach8es, 22 % carbo 32 % M.C. 
2) 5 % Amort., 5 % piBces detachees, 85 % materiaux el; ca:vb, 5- % M.O. 
3)28 % Amo"., 26 % pieces detechS'G, 20 % carbo 26){, 1,),,0. 

ruarb.-nuile 
(fuel-oil) * 

Il'ia= a'e.:' 
(labor) --

0,33 0,50 

0,08 0,12 

- -0,41 0,62 

0,92 0,06 • I 

0,20 0,26 i 
- -
1,12 0,32 
1,53 

-
0,9 l [ 

0,23 0,14- ] 1,79 1,08 



Tableau 4-h 
Table 4-h 

Proposition d'Evolution du Budget Minimum 
Forecast l-linimum Budget Requirements (1977-1982) 

(en millions Dalasis) 

1977 
A) Budget I>!inimum Total 

Entrctien courant et 
periodique (Routine 
and periodic main
tenance) o ,58( a)1 

I Rehabilitation -
Amortissemont 
(Depree.) I -, I 

~····-·t· 
Total - Dalasis 

Constant (in con
stant price 1977) 

I· i , 
.0,58 

Actualis~ 10% an 
(Inflated) eoef.= 1,0 
Total actualise (inf1.) 0,58 

B) !,a:tl.c~patl.on '!!'xter- I 
leure I 

(Foreign Financing) ! 
Fonds divers-80% reh. Ii 

(Various Funds) 

I 
! 

1978 1979 1980 .- . -,----

, 

. , 
2,77· I 3,22 3,67 

4,70 I 9,00 9,00 

I , 
i 0,63 0,70 0,78 
1.. ' ..... __ .- .... . - -----_ . 
I 
I , 
! 8 10 
I 

, 
, 
; 

1,10 i 
8,91 

3,76 

12,92 

1,21 
15,63 

I 

13,45 

1,33 
17,89 

7,20 I 7,20 

Actualis~ 10% l'an 
(Inflated) : i 4,1/1 , 8,71 I 9,58 

i--·----· -------'-. --;---. 

~~~F-:;;82 -; 

4,12 

9,00 

0,85 

4,57 

9,00 

0,92 

r·----···l.·-·. -. 
113,97 1 14 ,119 

I I 
I 
1 1,46 I 20,40 

I 

1,61 
23,33 

7,20 I ,.m 1 

i 10,51 f 11,59 
! . ----+_ .. ---. .. 

Budget R~el I>!inimum 
(True l-linimt:m Budget) 

, I 
1°,58 4,77 6,92 I 8,31 9,89 
'--_ .-_ .. _____ ._._ .. ___ . _____ ._ .. _ .... L _. ____ .. _: ..... ____ .. 

[ 11,'14 

(a) Budget insuffisant (inadequate budget) 

Notes: --- La progression des co~ts d'entretion est consider;e 
(Assume a linear progression of @aiutenance costs.) 

, 
comme lineairo. 



I 

Tableau 4-1 
Table 4-i 

THE GAMBIA 

Besoins en Equipe d'Entretien en 1977 
(Maintenanoe Crew Requirements 1977) 

-----r-(·1) -. - ····(2) '--f--(3)---(~--(5)--- (6) 

I
LongUeUr Frequenc Total Km Rendemont Joura rIo. 

Travail Equipes 

I(Length) (Frequen- (Kms Tot (Prod. (Days (No.Crews) 

Entretien Oourant 
(lioutine Ma~nt.) 

Kms cies) ! al) Rate) (~~eden) (5) ;. 200 
(2l X_(.: ._. • 4 _. __ . _'_'" 

i a) Routes Bitum6es 
(Paved) 304 2/ans 608 

j 
f 
! 4 kms/j 152 0,76 i 

b) Routes Amtlior~es 
(Improved Unpaved) 

TOTAL 

I .! I 
528 2/ans 1056 5 km/j I 211 : 1,1 ----.----.--.---.--.-.---- -'--' -.------.--t. 

; 363 I 1,86 

Entretien Periodioue I----------r-----,-· -----1
1

-.------1, _ .. 
erJ.odJ.c J1aJ.n • (1) ;. (2)1 

1 I I 
I . I ! I I 304 10 ans 30 I 1 km/j 30 i 0,15 

1 a) Routes Bitum~es 
'1 (Paved) 
• 

b) Routes Amelior.ies I 
(Improved Unpaved): 528 10 ans 53 0,3 krn/j 177 I 0,89 r-'-' -"-- .-_ .. --- ,. --,----_ .... _, '... ,--,---.... "-;--~07 ---~-'1-: 0'"4 ... i 
TOTAL 

-.------- ~ -.~ ....... ---.... _ .. _-. ---.--.. -- --- -~- ......... ------"-.-----...... --.. -~- ..... - ,.-. 

Sources: Gambia Rural Roads Study, EOA, Nov. 1976 
Etude d'Entretien Routier, Senagal, LEII, 1971 

I 



'--
n CDurant 
Maint.) 

outes bitum~es 
aved~ 

outes ameliorees 
Improved unp.) 

. 

o Periodigue 
c 11aint) 

Dutes bitumees 
ovedj 

Dutes Ame1iorees 
Unpaved Improv.) 

Tableau 4 - j 
Table ' 4 - j 

THE GAMBIA 
BESOmS EN EQUIPES ENTRETIEN Er! 1982 
(MAINTENANCE CRE~l REQUIRE~"ENTS) 

---(4) (1 ) (2) (3) 
Longueur Frequence Total kms Rendemerit 
(Lenght) (Frequenci es) . (kms tota 1) (Prod-Rate) 

kms (2)x(1 ) 

730 2/an 1460 4km/jour 

480 2/an 960 5km/jour 

(1) + (2) 

730 10/ans 73 lkm/jo'Jr 

480 10/aos 48 0,3km/j )ur 

Gambia Rural Roads Study, [CII, nov 1976 
Etude d I Entretien Rcutier, Seneoal, LB 11 • (n 

(5) (6) 
OU\'~ Travail No. Equilles 

(days needed) No. Units 
(3) + (4·) (5) .~ 200 -

355' 1,8 

192 1,0 

557 2.8 

7iJ 0.4 

169 0,8 

233 1,2 
----



! , I 
I 
i 
I 

I 
! 
I 
! 
I 

I 
I 

Tableau 4-1< 
Table 4-1< 

THE GAI1BIA 

Composition des Equipes d'Entretien Courant 
(Routine l1aintenance Crew Composition) 

Materiel 
(Equipment) 

1 

1 

1 

1 

1 

1 

1 

Niveleuse 120 CV 
(grader) 

Rouleau vibrant 2-3T 
(Vibration Roller) 

Camion de servitude 
(Courrier Truck) 

Camion Station Service 
(Fuel truck) 

Camion Citerne 6000:~ 
('Ilater Tank Truck) 

Camion Point-a-temps 
(Patching unit truck) 

Trousse a outils 
(Tool set) 

Personnel 
(Labor) 

1 Chef d' equipe 
(Superintendant) 

2 Conducteurs d'engins lourds 
(H.E. operators) 

It Chauffeurs 
(Drivers) 

2 Hanoeuvres specialises 
(Skilled laborers) 

10 Mnnoeuvres ordinaires 
(Ordinary laborers) 

2 

2 

2 

2 

2 

2 

2 

4 

8 

4 

20 

3 

3 

3 

3 

3 

6 

12 

6 

30 



I , 
1 

Tableau 4-l 
Table 4-l 

THE-GAHBIA 

Composition des Equipes d'Entretien Periodique 
(Periodic Naintenance Crew Composition) 

Materiel 
(Equipment) 

1 Chargeuse 100 CV sur Pneus 
(F.E. loader) 

1 Bulldozer 180 CV 
(Bulldozer) 

2 Niveleuses 120 CV 
(Hotorgrader) 

1 Rouleau tandem 8-10T 
(Smooth "heel roller) 

1 Carnian citerne 120001 
(~Iater tank truck) 

1 Camion station service 
Fuel Tank Truck) 

1 Caoion atelier 
(Hechanic Truck) 

6 Camions benne 4m3 
'(Dump trucks~ 

1 Pick-up 

1 Camion epandeur de liant 
(Bitumen distributor truck) 

1 

2 

1 

1 

1 

1 

6 

1 

1 

1 

1 

2 

1 

! 
1 ! , 

1 

1 

6 

1 

1 

1 1 1 Camion gravillonneur 

! ____ (Ch~~~pre~~~~_t~~ck~ ___ ~ __________ " __ ~ __ ~ ___ ~ _________ -; 



j 

I : 
I 
I 

Tableau 4-1 (suite) 
Table 4-1 (continued) 

THE GAMBIA 

Composition des Equipes DIEntretien Periodique 
(Periodic l1aintenance Cret1 Composition) 

--- --------- -- ---1 
Personnel 
(l.lanpower) 

1 Chef d1equipe 
(Superintendant) 

5 Conducteurs d'engins lourds 
(H.E. operators) 

12 Chauffeurs 
(Drivers) 

4 l1anoeuvres specialises 
(skilled laborers) 

7 Manoeuvres ordinaires 
(Ord-inary laborers) 

1978 
1 equipe 

(ere,,) 

1 

5 

12 

4 

7 

1982 . 
1 equip" 

(cre") 

1 

5 

12 

4 

7 

, 
.1 

! 



Tableau 4 -, m 
Table 4 - m 

The GANBIA 

BESC,INS EN I'L\TERIEL POUR L'EN'l'RETIEN 

(EQ,UIPI'lEN'l' REQUIREllEiIlTS FOR Mill N'l'ENAiIlCE) 

-~----~'----""'------------------... ---..-.--.------------ ---.------------ ------... -.~--. 

j-lA TERIEL 
(EO. UIPNJ.l'T) 

Niveleuse 120 CV 
(Grader) 

Rouleau vibrant 2-31' 
(Vi bration roller) 

Carnian de servitude 
(Courrier Truok) 

Carnion Station service 
(Fuel Truck) 

Carnion ci terne 
(llater tank truck) 

Carnian point-a-temps 
(Patching Unit truck) 

Carnions benne 
(Dumpers) 

Chargeus e 100 CV 
(F.E. Mader) 

Bulldozer 180 CV 

Rouleau tandem 8-10 T 
(Smooth ~l roUer) 

Ca.rnion atelier 
(l'1echanic truck) 

Pick-up 

Carnian epandeur de liant 
(Bitumer distributor truck) 

Calnion gravillonneur 
(Chip spreader truck) 

Beeains (Requirt.) 

1978 1982 

4 1 

2 1 

2 1 

3 1 

1 

2 1 

6 

1 

1 

1 

1 

1 

1 

1 

-- --------[-----------
-------------.. ~:::~-----------.. -----.--- -----------

Prix uni t. 
(Uni t price) 

(10 3) 

145 

24 

40 

40 

60 

40 

50 

128 

215 

60 

- 17 

75 

45 

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

cottts (Cost) i 
----.-~---... ~~-~--.~. 

1978 1982. 
_L~Q~2.__ .U.CJ~) i 

580 

48 

80 

120 

180 

80 

300 

128 

215 

68 

60 

17 

75 

45 

.996 

530 

24 

40 

40 

6c 

40 

784 



Table 4 - n 

THE G;\l"lBIA 
::=========== 

PROPOSITION PROGR.~~ D'INVESTISSEtiENT 

(PROPOSED INVEST1{8NT PROGRA.T'1S) 

(106 D) 

: 1977" ; 1978' : 1979 :1980 ~.1981 ~19§2 ~ TOTAL ~ 
: : : ; : ~ ;- 5 

ACTIONS A 
FINANCER 
(FIN.hNCING) 

----- ---- --_.... --- --- ---------) t • • t .~ - - ,. 

. ; : ;" )) : 

Amenagement des: 

~
ateliers et • 
l'outillage : 
Cimprove~ent of: 

>work sheps and • 
(toclS) 

c,chat pieces 
crechange 

: 

: 

(spore parts 
proe) . o 20' 

: ' : 

Assis. Techniqu~ 
(Technical Assi$~ : 

: ! 
: . 

: 
: 

o 60' 0 60: , : ' .. 

: 
: 

: 

. . 
: 
: 
: 
: 
: 

. ;" ,., .. ~~ 

~ : 
: 

, 1,16 1 
: 
: 
: 

: 

5 0,20 ) 

: 

: 

1,20 ~ : 

: 
Entretien perio+ ) 

(digue " " : . • )) 
«Periodis maint) 1,55: 1,68: 1,82: 1,95: 2,08: 9,08 ( : .....» 
(Rehabilitation: 4,70: 9,00: 9,00: 9,00: 9,00:40,70 
(: : ) 
(Achat materiel : : : : : : : ) 
~(eqUiPment proc; __ = __ !_:~~~! __ = __ ! __ = __ !_~~~~! __ = __ :_::~~ __ ~ 
( TOTAL ••••• : 1,36: 8,85:11,2B:10,82:11,75:11,08:55,14 ) 
( :: : ) 

l
au~entation: : • . : ) 
cout 10 ?G :. : . . . ) 
(inflated) : 1,00: 1,10:.1,21: 1,33: 1,46: 1,61: ) . . . .. " . ) 
l'Iinimum : 1,36: 9,74;1.3,65;14,39;17,16;17,84;74,14 ) 

( : ,: ~ ($ 31 ~ 
>ImmMiat 1,36: 9,74:13,65: - :2~,75 ,) 
( : : : C., 10 '~ 
~EstG montant:MD.: {)_Q~: k A-1: 0 Cot:!-1r1. r;n:~"", r. ..... :J! ...... to,...: .- .... ,-... 



Tableau 4 - 0 

Table 4 - 0 

PROGBAmm ASSISTI\.NCE TECIDlIQUE 

(T15CllHICAL ASSISTANCE FROGRAI.!) 

Ingenieur routier 

(Aighway engineer) 

Specialiste materiel 

(Equipme~t specialist) 

Conducteurs de travaux 

(naintenance superintenaant) 

Accounting specialist 

(specialist comptable) 

arrondi 
rounded off 

Duree 
(length) 

(mo' ) 

24 

12 

24 

12 

72 x -,' ¢ 7 oco = 
f/ 504. 000 

D 1.179.360 

D 1.200 000 



Et:;. t et/c,u llull Nive-
~ge ~ . leuses 

CONDlTION dozer graders 
AND, (I": AGE 

....,-..-

GOOD 75/76 1-06 2 

GOO~ 2-5 YRS 

5-7 YRS 1-06 
7-10 lYRS 3 
10-15 YRS 1-06 2 

1-951 
15-20 YRS 1-04 4 
20-25 YES 

25 
Age incon,l\1 
Unknown p.ge 

TOTAL 5 11 

:re:rime 
OVeraf(l 6010 , 36% 

ohar-

Tabl"au 4p 
Table ;4p 

GAMBIA 

P~c Materiel Existant 
Beary Equipment Inventory 

Grue Carnion Rouleau RoulElEU 
geurs Oranes benne road vibrant 
loader' Dump Roller vi bra-
ShoveJs Truck ting 

Roller 

4 3 2 

1 
1 2 2 

2 1 
2 2 

2 3 
5 

1 7 

9 3 7 12 9 

2210 33% 29% 4210 3310 

Source 3.ll.llARRa..' Chef mecanicien, Ministere ,des T.P., 1977 
CME - MPW 

Ooncas-troint iRemorqlJ,e Compres- Shell 
seur a t€lllfS citerne seur a:ir sprays' 

crusher tor water compr. 
Spr9,)\3:' trailer 

4 , 

! 
- 1W 1 1 

It 1 3 

I 2C-1W 1 1 1 

1 
1, 1W 14 5 ,I 

i IC-1W 
I 

3C-4V1 20 6 3 4 t , 

00% 25% 75% 83% 61% 25% I i , 

http:Table.au


5-1 

5 

MALI 

5.1 Summary 

The .Malian':road network, which is approximately 14,045 km 

long (and of which 4,425 km are maintained), is in a relatively 

deteriorated state due to insufficient maintenance which, in· 

turn, is caused by three constraints: 

1) Insufficient maintenance budget (for the Roads and 
Bridges section, even declining in recent years) of 

-'--lqhich a- large proportion (75%) is- absorbed by wages,1 
- - -- -'and salaries. . .. ... . , ..... 

2) under-utilization of existing equipment (some of which 
is in usable condition). 

3) Under-utilization of personnel. 

For a minimum maintenance which would preserve the road 

network, two types of support to the Public Works are necessary: 

1) immediately 
-rehabili tate part of the earth road neh10rk (1,167 km) 
-replace wearing courses 
-maintain a supplementary part of the earth road 
network (about 708 km) 

-aid in the training of present maintenance personnel 

2)' in the framework of a minimum program 
-continue the rehabilitation program by taking an 
objective of approximately 400 km per year 

-extend the capacity of the' maintenance organization, 
reverse the present trend 

-replace and increase the equipment capacities 

Tables 5-i, 5-j and 5-k give an estimate of the resources 

needed for these actions. 

5.2 Road Network and Traffic 

The classified road network (ordinance #13/CMLN of 4/8/71), 

including agricultural tracks which have not yet been classified, 

as well as some roads of local interest, appear in Table 5-a. 
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with ranges of traffic. Its present condition is as follows: 

-good condition 
-adequate condition 
-poor condition 

16% 
20% 
64% 

2,245 km 
2,810 km 
6,990 km 

This network condition is a reflection of inadequate main-

tenance. Both the reports which were consulted and the authorities 

who were questioned agreed that only 21.3% of the network is 

relatively well maintained. For this percentage it is necessary 

to determine those roads which have been abandoned (from a 

maintenance perspective) for several years. For example, certain 

subdivision reports indicate 1973 as the last year for mainten

'ance activity on certain links. 

5.3 Present Maintenance Organization - Resources - Methods 

5.3.1 Organization and Personnel 

Maintenance of the Malian road network, as defined above, 

is incumbent upon the national Public Works Directorate, which 

has given its actual execution to certain of i·ts services. Those 

services which ·are most directly involved are the Roads and 

Bridges and the Equipment Division. (See Figure 5-c). 

The total personnel who participate in road maintenance has 

varied in recent years between 1,400 and 1,600. On first view 

this number of personnel does not seem too large ~vi th respect to 

the length of the road network to be maintained. A rapid anal-

ysis of the personnel as a whole, as well as that of certain 

subdivisions, reveals, however, an excess in certain categories 

(drivers, typists,' office boys, etc •.• J. (See table 5-c). 

5.3.2 Workshops and Equipment 

In addition to the workshops of the Equipment Division 

(k~) which are located in Bamako, each subdivision of the Roa~s 
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and Bridges has a workshop in which it maintains and repairs 

equipment up to the 3rd level. 

5.3.3 Present Maintenance 

Present routine maintenance includes: grass mowing on 

shoulders, patching, ditching and cleaning of drainage structures, 

light and heavy reshaping estimated at: 

-for paved roads 
-for earth roads 

198 833 
313 636 

FM/km 
FM/kID 

Periodic maintenance (resurfacing of earth roads and putting 

down a new wearing course on paved roads) : 

-for earth roads 
-for paved roads 

2 300 000 
25 000 000 

FM/kID 
FM/kID 

A technique which has been'proven in other places but which 

is no longer used in Mali is the use of the anti-washboard drog. 

Its use considerably reduces the cost of light and heavy 

reshaping. 

5.3.4 Budget and Constraints 

In recent years the financial resources provided to road 

maintenance came from three sources: national budget, Road Fund, 

external financing (IDA and IBRD principally)., With regard to 

the first sources, the available information indicates a large 

growth of funds in 1975 and 1976. (See tables 5-d and 5-e). 

But this increase has been used up in counterpart obligations, 

equipment replacement fund, etc •.• 
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As a result the financial resources assigned to road 

maintenance per se, i.e. to the subdivisions, has decreased 

(in constant francs) since 1971. 

In these conditions, the existing equipment (despite its 

state of repair) cannot be used to its full capacity. Based on 

the provisional budget for 1977, Roads and Bridges will only 

attain with difficulty (according to their own calculations) an 

overall average of 38% of equipment capacity. 

The existing equipment is therefore immobilized for a large 

part of the year. The maintenance personnel are thereby reduced 

to a type of technical unemployment. 

The constraints which exist today, at the level of road 

maintenance in Mali, are first financial constraints (budgeting). 

On top of these constraints must be added those of personnel 

and equipment (insufficient for maintenance of the whole road 

network) . 

5.4 unit costs 

Table 5-f sh.ows present unit costs for certain road 

maintenance operations. They take· into account the reduced 

capacity of present equipment and the· reduced output that is to 

be expected from personnel who for several years have not had 

the opportunity for intensive work. 

5.5 Rehabilitation Requireme~ 

5.5.1 Immediate ReguiEements 

They are shown in Table 5-g 

5.5.2 Minimum Requirements 

They relate to about 400 km of road per year (see 

tables 5-j and 5-k) 



5~6 Maintenance Requirements 

5.6.1 Immediate Requirements 

They appear in Table 5-h. 

5.6.2 Minimum Requirements 

5-5 

These appear in the form of a financial estimate, in 

Table 5-i. They are based on the road nebTork which will in

clude 17,400 km by 1982, on one hand, and on the assumption that 

part of this network will be reconstructed or constructed with 

a paved surface or rehabilitated in earth, on the other hand. It 

is the whole of this network which is to be preserved. 

5.7 Recommended Programs and Resources Required 

5.7.1 Immediate Program Resources 

These actions, as defined above, appear in Table 5~ 

These include rehabilitation (about 1,167 kID of earth roads) 

and periodic maintenance (708 km of earth roads and 730 km of 

paved roads which require new wearing courses). 

The supplementary resources (about 15.8 million FM) have 

been identified "hich "ill permit the Malian Public Works, with 

its present equipment plus private contractors, to carry out 

the program in t"o years. 

5.7.2 Minimum Program 1977-1982 

This program includes rehabilitation, maintenance, 

training and replacement of equipment. It is summarized in 

Table 5-k. The objective of the program will be to maintain 

in 1982 the improved road network, Or 8,455 km (50% of the 

total) compared with 4,425 km at present. 

Several levels of action are required: 
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1) - Supplementary financing for the operating budget. 
(This budget will have to increase from 981 million 

FM in 1977 to 3,240 million FM in 1982.) 

2) Rehabilitation of approximately 400 kID of earth road 
_per year, of which 80 km (20%) by force account and 
the rest by contractor. The total cost of this effort 
comes to 29,718 million FM over six years. 

3) Replacement of equipment being in principle the re
sponsibility of a Replacement Fund, which would be 
supplied by the Government ~ith help from foreign 
sources (e.g. IBRD). 

4) Professional and practical training, whose details 
remain to be specified. A program complementary to 
the CPFP must be drawn up during the second phase of 
the study. In light of the paucity of work supervisors, 
chief mechanics and other categories of subdivision 
and brigade personnel, an on-the-task training 
program in II sChool-brigades " and "school-workshopsll 
must be drawn up. 

5.8 Technical Assistance 

The Consultant believes that the National Directorate of 

Public Works has very little need of technical assistance, 

with the possible exception_ of professional training -.CPTP where 

a lack of training specialists is felt. 



Tableau'5-a 
Table 5-a 

~ 
Situation du reseau routier en janvier 1977 (kilometres) 
. Road net work as of January 1977 (kilometers) 

Type de Route - Road type 

I Classement Bitumee - paved Terre ordinaire ~ist.\'lS, fLmeliof,ees Piste . , saisonnlere 
Cl'lssification im "" ~ :e~ru;;~ 

Bon Pass!:. Mau- Bon Passa Mau- Bon Passe- Mau- Bon Passa Mau 
ble ,ais ble vais ble vais ble vais 

Routes nationales , 1295 206 548 260 353 60 289 727 378 250 1266 
National roads , 

" Routes regionales 35 57 5 86 226 231 169 90 677 60 602 3357 
Regional roads 

I Routes l)cales i 9 40 20 1644 
Local roads I I Pi~tes ,lon ciassee 45 11 1049 
Improvel track I 
Totaux par type I 1 663 1 704 3 101 7 577 
~:rr.s bv type 
Entretenu i 1 135 1 413 1 146 1 278 I ~intaine~) 

(68 %) (83 %) (37 %) (17 %) :"" u.U type I 

l sar total durese~u 8 % 12 % 22 % 54 % 
, networ~ total 
Trafic 10 

J 
78 78 1 567 3 073 

10 - 30 263 1 238 774 4 334 
30 - 6') 125 349 
60 - 100 115 363 411 

'PO - 200 1 071 25 
3D - 4)0 - -

400 - - 170 

total 
par 

classe 

5 632 

5 595 

1 71.3 

1 105 

--
14 045 

4 972 

'135%\ 

100 % 
I 

-



-
Classement Bitunees 
classification Paved 

Routes Nat' J 2611 
Nat'l roads 

Routes Regionale 587 
Regional roads 

Routes locales' 423 
local roads 

I 
Totaux pel' type 
Tota 1 s by type 3621 

Affecte 
Govt Resp 

% sur reseau 
total 20,83 
of'·hetwork 
total 

Trafic 

< 10 1011 
10 - 30 793 
30 - 60 185 
60 - laO 443 

100 - 200 127 
200 - 400 631 

> 400 431 

Tableau 5 - b 
Table 5 - b 

MAL I 

Terre ordinaire Piste' amelio-
Ord. earth ree 

Imorov.Track 

1868 100 

784 846 

- 3888 

2652 4834 

15,26 27,81 

101 3888 
782 745 
320 100 
825 
391 
233 

Piste saison_ ~otal par classe 

Exist. track ~otal by class 

1199 5778 

3528 57'~5 

J 
1548 5859 

, 

l 
6275 1-7382 1 

! 

I 
I 
i 

36,10 I 
1. 1 

i 

1 
4147 
1795 

163 
I 170 , 

j 
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B'ch€ma5-C 
Figure 5-C 

MAL I 

ORGliNIGRA1'lME GENERAL DE LA DIRECrICN NATIONALE 
. DES TRAVAUX PUBLIC3 
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1 
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TR.;.VAUX PUBLIC~ 

1 Unite de Bitumage 

Secteurs 

l. __ 1
.3ervices charges de 1 'Entretien 
Routier 



Tableau 5-c 
Table 5-c 

MALI 
PERSONNEL ACTUEL DE L 'ENTRETIEN ROUTIER (1976) 

PRESENT PERSONNJ.lL FOR ROAD MAINTENANCE (1976) 

Designation Cadres Division- PermanerrS Temporains 
Category naires . superv:isors 

,-::'·Ir1.0rS npcc1.a.L~sos 
~~I 8 110 19 Tngenieur 

Technicien 15 1 
,Chef de garage 8 2 2 
Adjoint ohef garage 5 1 
Chef secteur 29 2 3 
Chef d 'equipe 4 5 39 
Chef de station 1 , 
Chef bitumeur 1 2 
Contre-ma1tre 3 
Regisseur 2 
Dessinateur 2 
Agent labo 2 

Agent administratif 4 11 102 2 
ilIagasinier 1 i 1 18 
Aide magasinier 1 11 
Mecanicien 14 4 59 
'Aide mecanicien 1 35 
Electriciens et 
,menuisiers 16 6 37 
Conducteur 3 2 88 
~Aide conducteur 15 
Chauffeur 9 

I 
8 189 

Gardien, planton, 
'eutres I 26 , 436 77 

! 1 

,Grand TOTAL 157 81 1 149 98 

! 

Total 

I 
.~ 

16 
12 

6 

34 
48 

1 
3 
3 
2 

2 
2 

119 
20 
12 
77 
36 

59 
93 
15 

206 

539 

1 485 



Tableau 5-d 
Table 5-d 

MALI 

Evolution des DeEenses et du Financement Rotitier 
Highto1a2 E~enditure & Financing: 1970-1976 

1970 

1. Expenditure-Depenses 2,231 

Budget de Fonctionnement 
1.1 Current Expenditure 778 

entretien rontier 
road maintenance 636 
administration 142 

Investissements 
1.2 Investment. Expenditure 1,453 

12. Financing-Financement 2,231 

j Sources Nationales 
! 2.1 National Sources 1,300 

fondaroutier 
road fund 1,158 
investissement 
(investment) (380) 
Other 142 

2.2 External Source 931 

* Recettes actuellas 15.9.76 
Receipts as of Sept. 15, 1976 

millions of MF 

1971 1972 

3,431 6,100 

697 906 

540 730 
157 176 

2,734 5,194 

3,431 6,.100 

1,557 2,097 

1,400 1,921 

(526) (856) 
157 176 

1,874 4,003 

~* Estime sur la base de recettes jusqu au 15.9.76 
Estimated from 8~ months' receipts 

) 

J 

1973 1974 

3,159 4,363 

1,123 1,343 

914 1,118 
209 225 

2,036 3,020 

1,123 1,343 

2,202 1,995 

1,993 1,770 

(900) (182) 
209 225 

957 2,368 

1975 1976 

. 1,984 ? 

1,734 ? 
250 ? 

2,341 2,685 

2,097* 2,410 

. (84) (260) 
250* 275** 
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1 Tableau 5-e 
1 Table 5- e 

Mil.LI 

Evolution du Fonds Routier 1970-1977 
Development of the Road Fund " " 

(en millions de FH) 

Annee Reoette" 
Year Receipts 

1970 1.158 

1971 1.400 
1972 1.921 
1973 1.993 
1974 1-.770 
1975' 2.091 
1976' 2.0101 

1977' 3.6551 

• Source: Direction National des Travaux Publics, 1977. 

1 Pr~visions _ forecasts 



. . 

Tableau 5-f 
Table 5-f 

MAL I 

COUTS UNITHRES 
UNIT COSTS 

.. . . 

(au kilometre) 
(by kilometre) 

. - . .. 

Type .de Route. - Rpad Type . . .... Designation . - -~. . - . 

'l:'~~te Saison Bitumee ",rerre vrd~- Piste amel~o-Operation. Paved naire-Ord~- ree nl-ere 
... nary Earth Imnroved Track Track 

. . 
DESiIERBH.GE DES 49.600 15.100 24.800 15;100 1l.CCOTEI'lENT 

'POINT A TEMPS 64.800 - - -Patching 

'REPROFILil.GE LEGER - 18.365 18.365 18.365 Light Grading 

REPROFILAGE LOURD - 124.963 124.963 124.963 Realty Grading 

RECHARGEr1ENT 
* 1.550.000 'Graveling/Resurfacing 2.320.000 --

RENOUVELLEMENT DE 
. COUCHE DE ROULE!1ENT 18.000.000 - - -
Resurfacing 

REPROFILAGE DE FOSSES 52.865 52.865 33.834 33.834 Reshaping Ditches 

*, / Hypothese : 1200 m3 km 

. 

.-
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Designation 
Route 
Name of road 

I. 
NAiIE - KAYES 
MAHINA-SATAroU-

-GOU 
BAllIAKO-KOUREMA-

-LE 
BOUGOUNI -}UELE-

-NEKOURO 
l.30UGOUNI-MANAN-

-KORO 
3IKASSO-HAUTE 
, VOLTA 
NIORO-TAOTOllIO 
:;'AO-LABBEZANGA 

TOTAL 

plasse-
-ment 

Tableau 5-g 
Table 5-g 

MALI 
BESOINS EN REHABILITATION 

REHABILITATImr REQUIREMENTS 

p-0ngueur olasse Estimation10oFllI 
(kID.) trafic TTC HT 

classili length m;ren with wlo 
cation v j AJlT taxe taxe 

-
liN 1 106 10 - ]0 1138,5 853,87 

RN 2 178 10 1911,8 1433,86 

RN5 122 80 1310,35 982,76 

Ri'l 8 113 30 1213,68 910,26 

RN 9 123 20 1321,09 990,82 

RN10 44 10 472,58 354,44 
RN3 269 10 2889,21 2166,91 
RNn 212 I 10 2277,- 1707,75 

I 

1 167 i 12534,21 9400,67 
I 

Notes 
devise 
foreign 

683,1 

1147,OE 

786,21 

728,21 

792,65 

283,55 Comptage 
1733 53 routiers 

, non ef-
1366,2 fectues 

7520,531 
en 1976 

Nota a) l'estimation des coftts est basee sur les conditions economi
~ues connues au 1er janvier 1977 

) 

b) les travaux ·sont supposes realises a l'Entreprise, compte 
tenu des capacites actuelles des Travaux Publics 

c) les routes sont classees en deux urgences : premiere ~ RN1, 
RN2, RN5, RN8 

deuxieme '" RN9, 
RN10, RN3,HN17 

d) Ie coftt HT a ete prix agal a 0,75 TTC 
e) la part en devises etrangeres a ete estimee a 0,60 TTC 



Designation 
Project nane 

I 

Frais fonction-
nement materiel 

Formation du 
personnel 

Entretien perio-
dique routes 
pitumees 
Periodique main-
tenance on paved 
roads 
.3EGOU - MOPTI 
BOUGOTJrlI -

ZEGOUA 
B.A1r~KO - KOULI-
KORO 

Tableau ,5-h 
Table 5-h 

MALI 
BESOINS EN ENTRETIEN 
W~INTENANCE REQUIRELlliNTS 

classe- lonbueur classel Estimat:i,on 106F.IIi. 
-ment (km) de "TTC HT iDevises 

classifi length trafic w/taxe w/O tax ForeiGn 
cation Exch. 

2 505,2511503,15 1503,15 

- 150 111:2,5 90 , 
0 , 
! 
I I 

I 

t518
, 
75

1
6015 EN6 401 '100-150 r0025 1 

RN7 306 100-150 7650 ,5737,5 14590 

EN14 23 200-250 575 '1431,25 : 345 

~OTAL 
i 
730 120905, 2 5 ~5 30 3, 1 5 i 1 2198 ,15 , 

R'"" eO. 

Nota a) les frais de fonctio~~ement du materiel comporte : pi~ces 
detachees, carburant et ingredients, amortissement HT 0,60TTC, 
devises = 0,60 TTC 

I 
I 

I 
! 
I 
I 

b) pour la formation du personnel HT = 0,75 TTC, devises 0,60 TTC 
c) les couts' sont bases sur les conditions economiques prevalent 

au 1er janvier 1977 
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Tableau 5-i 
Table 5-i 

MALI 

Proposition Budget Hinimum d'Entretien 
Proposed Hinimum Haintenance Budget 

(en millions de F.M. base 1977 - in millions of F.}!.) 

Hb Total/all M.O. . Fonct. Fonct, Nat eriaux 
H Annual (Autre qUE Mat -:rIc Bureaux Materials 

Total ~).l.!. ) Amortist. Ateliers 
!personnel !Equipment Hagazins 
(Except Operation Office, 
for M,D.) Including Shop & 

~eprec. Stores 
op. costs 

section Entretien 
Routier- Road 
llaintenance , 66,634" 5,414" 12,734' 53,900' 

:;ubdivisions 15 242,263 97,45 47,75 101.063 
Secteurs Rte en 

T/earth 1') 12 35,327 11,13 25,197 
;i.te Bi turne e _ 

paved road 2 8,332 2,782 5,50 -
Lutte Anti Tole 

Anti-corrug. 15 337,2 42,00 295,2 -.?oint A Temps 
Bitume - as-
phalt patch. 4 231,48 10,00 101,48 - 120' 

.... roupe Lour En-
tretien*** 

'**Heavy maint. 
group 4 1394,8 56,00 1338 ,8 -

Entretien Accot 
Route bitu-

" mine.- shoul-
der maint. 
paved rds. 2 17;88 4,44 13;44 -Bacs - Ferries 2 19,52 4,88 14,64 -

Reprofilage -
Reshaping. 8 870,4 44,16 826,24 -

Direction et 
, Services 

Fonctionne-
ment - Direct-
orate & Ser-
vices Corp. 19,326 1,093 2,547 15,686 

TOTAL 3243,161 239,349 2683,588 170,649 120 
) Arrondi a 

Round Total 32~,5 = 239,5 + 2684 + 171 + 120 

* Source;: Entretien des routes au Mali 1975 

Hotes 

EO.Rel. 

EC 

EO 

EO 

EC 

EO 

Rehab. 

EC-' 
EC 

EC 

: 

* Source : Budget Previsionnel Entretien Routier au Mali 1977 (Pet.Ch) 

*** I 

** 
Travaux en regie 
Entretien courant - current maintenance ** Y compris 



Tableau 5-j 
Table 5-j 

Proposition D'Exouition du Budget'Minimum 
Forecast M2nimum Budget Requirement (1977-1982) 

(en millions de F.M. in millions of F .M.) 

I 1977 1978 1979 1980 1981 1982 

] 
A) Budger Minimum Total 

Entretien courant 
et periodiqe 
Routine. and periodic.', 
maintenance 

Rehabilitation (+) 

~. Arnortinement 
Depreciation 

En F.M. Constant 
in constant prices 

since 1977 

Augnentation cout k 
10%jar 
Inflated by 10% per year 
Budget Reel Mini 
En F.M. constant 

B) Renouveuement du 
Materiel non Finance 
(F .11. Constant 19.77) 
Equipment replacement 
financed (1977) 

9937 9937 1136 1296 1440 

6267,10 6267,10 4296,2 4296,2 4296,2 

440 440 464 504 560 

16647,10 15547,10 5896,2 6096,2 6296,2 

16647,10 18211,81 7134,40 8107,95 9192,45 

Bejories budgetaises pour l'achat de materiel 
Budget requirements for equipment purchases 

500 500 350 

~ravaux prices forus' else exceuls i ItEutocporte 

1584 

4296,2 

616 

6496,2 

10458,82 

200 

L'amortisement a itc jOllS en compte dous Ie cada teB foaes de fouctioueisment de materiel 
indus daut "ENTRETIEN COURANT" 



" 

TAB~El.AU - 5 - k 

~.- 5 - k 

MAL I 
=== 

.E!lQf..Q§.I.~'IQ}lJ'ROGR.oolES _ I~ISSEMF~ 

Proposed Investnent Prograns 

- REIIABILITATIOII 
- El'ITRETIEN (Maintenallce) 
- FOill'lATION (Training) 

(en rlillions de F.l!.. - in Llillions of HF) 

-C" ----- . __ ._-
( ACTIOI! A FINANCER'~ 1977 ~ 1978 : 1979 ~ 1980 : 1981 ~ 1982 TOTAUX 

~ --;;;- --~;-- --;;-~--l---~;~~- ~ ~-;;;- -~;--- :--;;;---~;---: --;;;----~;-~'_~ -_;_T_C -_--+-_--_~_-_--_'_ ____ ;_----
( 
( 
( FRAIS FONCTIONNE
( HElNT }1A.TERIEL 
( 
( FORlIATION PROFESS. 
( (training) 
( 

: 617 

75 

( El!ITRETIEN PERIOD. 
~ (Periodic mint.) :4500 

370 

56 

3375 

TTC 

1252 370 635 370 2505,25 

75 56 150 

9125 6m5,75: 4625 3470 18250 

( REI:rABILITATION :6267,10 4700,3:6267,1 4700,3,4296,23222,2':4296,23222,2:4296,2 3222,2:4296,2 3222,2: 29119 ( . 
" L ______ ---'_ --'----'--_ .. -~----!-.---'----'---'--

BT 

1503,15 

112,5 

13691,5 

22289,4 



TIS/Total 

~ Augnentation coat 
( Cost inflation 
( 10 % / an 

(--
( 
( MinirJUD 
( 

~--.---
( Imaediat 
( 
( 
( 

TTO 
HT 

TTO 
HT 

---_.-

-

du D011-

~1 1459 

: 
: 
: 
: 
: * 
: 
: 
: 
: 11.459 .. 
: -
: 
: ( Estination 

( tant devis es en F.M:6.875 
( 
( 
( Estioated 
( exchange c 
( US dollars 
( 

:------
: 

Foreign : 
onponent : 13,8 
(nillion~ 

: 

: 
: 
: 
: -

* : 
: 
: 
:18.391 

8.501 : 
-_.- -
: 
: 
:11.035 

-------: -----
: 
: 
: 22,2 
: 
: 

-

Tableau 5-k (suite) 
Table 5-k (continued) 

· : : 
: : 
: : 
:11.560 :5113,9 
: 8.545 : 
: : -
: : 

· - : -· 13640 : - : 

---- -
: : 
: . . 
:6.936 ::'5.428, 

------:------ .. _-----;------
: : 
: : 
: 13,9 : 6,86 
: 

._~L 
: 

- : .: 

* Pour la peri ode 1977 - 78, Ie budget irJaediat ; budget rJininun 

I . 
: : 
: : 
: : 
:6272,5 :6916,9 

4285,5: 4704,4: 
, 

: : 
: : 
: - : -

- : - : 
: , -
: : 
: : 
:3763,5 :4150,1 

------:------ -----:------
: : 
: : 
: 7,53 : 8,30 
: : 
: : -

For the first 2 years of the plan period 1977 - 82, the iQrJediate and mininur.) budgets are etual. 

50 624,2 37596,56 

en nil lions . 
: 

F.l-i. u.s. dollaI : 
: 
: 30 463 61,2 

5187,7: 22 722 45,6 
: 
: 
: 29 850 59,9 

- : 22 141 44,5 
: 
: 
: 
: 38 187 76,7 

------:----------- -------
: 
: 
: .' 

: 
: -

.. • .... 1 
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MAURITAl'TIA 

6 • 1. SUl!lI!lerv 

Road maintenance in the Tslanic Republic o~ Mauritania 

is presently c~rried out on approximately 25 % (1500 KUS) of 

the network for which the Ministry of Construction is nominally 

responsible-a total of 5085 DIS, This 10,1 coverage is the 

result of two principal constraints r 

1) "oe~ully inadequate budgetary resources, 

2) Severe shortage' of quali~ied personnel. 

The present study proposes a six-year "Hininun Program" 

to bring the l4inistry' s I!laintenance coverage, up to 70 % 
(3500 lOIS) o~ the assigned netl'Tork, The progran includes 370 KJolS 

of rehabilitation "arks. 

As part of the proposed program, three ~ediate actionne, 

are required 

1) Purchase of heavy equipoent and spare 

Total Cost 
(in million UU) 

psrts, 185 

2) Technical assistance, 

3) Urgent rehabilitation and periodic 
maintenance projects. 

78 

1734 

Immediate Needs - TCTAL 1997 

In addition, the implementation of the proposed mininun 

program l;ill require a recurrent budget in 1 977 prices of 

241 millions I·m- by 1982 (excluding depreciation), or thre til!les 

the 1977 budget (78 millions). 

6.2. Road Net;Tork and Traffic 

6.2. -1 Situation in 1971 

Table 6 -a- presents the 1977 breakdo'Tn by traffic 

and road type o~ the Mauritanian road netl'Tork, as classified in 

1968. 

http:coverage.up
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The 1977 traffic levels >lere estimated from 1972 and 1974 

traffic counts "lith a derived average annual gro\o1th rate up 

through 1977 of Lf%. 

'6.2.2 SituatioCl in 1982 

The development of the road nehTork by type of road for 

the period 1977-82 is based on assumed project/program imple~ 

mentation t;orked out with Ministry of Construction officials. 

Traffic growth over the same period of S%/year has been used 

to forecast 1982 levels. The forecast 1982 nett.ork and traffic 

is presented in Table 6-b. 
In terms of neblork modernization, the Government attaches 

particular importance to an investment program 'which vdll im

prove access to the northern part of the country. The initial 

stage involves: 

1) PaveDen', of ATAR-CHII'lGHETTI (completed) 

2) Pavement of AKJOUJT-CHOUM (to be undertaken after 
complet:'.on of the rehabilitation works presently 
underway) 

6 0 3 Present Maintenance - Organization, Neans and Methods 

6.3.1 Oreiani.zat-; on and Personnel 

The Hinist"y of Construction is presently being reorgan-

ized along the I).nes presented in Table 6-e. In the proposed 

new organi3atio~ one service is responsible for the planning, 

execution and control of road maintenance as >lell as ~lith the 

maintenanoe and repair of equipment~ 

nel: 

In 1976, the 11inistry included the follot"ing line person-

Road Camps 

Mechanical Division 

Subdivisions 

Ferries 

Number of staff 

160 

89 

187 

35 

Total (nut 'Lncluding the administration) 

The detailed bre,.l,kdOI<ll is provided in Table 6-d. 
471 

http:complet:i.on
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6.3.2 ~lorkshop and Equipment 

There is presently a central workshop in Nouakchott and 

several garages or small workshops at the subdivisions. These 

entities are presently being reorganized in order to improve 

their effectiveness. 

In 1977, there were 142 units of light and heavy equipment._ 

At the End,of 1977 additional equipmeni: -total": "c;,,:C,: -"~-L:"--- I 
ling ·66 units will be received, financed by CIDA. The existing 

equipment fleet is in bad condition. Although approximately 

40% of the units are in working condition, the lower availability 

of bulldozers (20%), dumptrucks (16%) and frontend loaders (22%) 
reduces overall work oapacity to an average of 20% for resur

facing and materials transport. 

6 • .=> • .=> Present l1aintenance Levels 

In 1975. routine maintenance activities were carried out 

over 2500 kms (49%) of the network for which the ,Ministry of 

Construction is responsible (5085 kms). However, by 1977 the 

network on which any routine maintenance Was being carried out 

had fallen to an estimated 1500 kms or 29% of-the Ministry'S 

responsibilities. No periodic maintenance has been carried 

out. Thus, the road network is rapidly deteriorating. 

6.3.4 Budget and Constraints 

The Road Fund budget has remained virtually static (in 

current prices) over the last t,hree years (77 million MU in 

1974 and 79 in 1976). The personnel component has grown 46% 
of the total budget to 65% during the same period, with a con

sequent reduction in operating funds (see Table 6-e). 

Under these conditions, the equipment has been poorly 

maintained and repairs ~eglected--to the obvious detriment of 

road maintenance. Further, the careless or negligent use of 

equipment has greatly aggravated the problem. - The Minister of 

Construction has recognized the problem and had the entire 

equipment fleet 9rought into the central workshop for complete 

repair. However, the degree to which this action can succeed 

is severely limited by budget, qualified staff and organizational 

oonstraints. 
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6.4 Unit Costs 

In order to establish the maintenance budget, a series of 

annual costs for maintenance operations have been established. 

These costs are' summarized in Table 6-f .,. " In calculating unit costs 
, " 

for both rehabilitation and periodic maintenance operations, con

tractors' prices were used. For those operations carried out by 

force account, a coefficient of 0.66 was derived and applied to 

contractors I prices. The economic cost of operations (,'Ii thout tax) 

was calculated at 75% of the financial cost (~)ith tax). 

The unit costs in Mauritania are obviously much higher than 

those ~lhich apply in neighboring countries. This is due to superior 

salary levels, difficulties in obtaining road materials (high trans

port and extraction costs) and long lines of supply over bad roads. 

6.5 Rehabilitation RequireQents 

Present road rehabilitation needs are based on: 

1) The linldng of Nouakchott with the railroad to Nouadhibou 
(deepwater port and economic capital) thro,ugh the rehabil"'" 
itation of the road Akjoujt-Atar-Choum (railroad station), 
to be follmred by opening up' the northern part of the 
country. 

2) The linking of the agricultural zones to the south 
(Boghe-Kaedi) and East (Kaedi-Kiffa). 

3) The opening up of isolated zones: Tidjikja, Tamchakett 
and Selibab.y. 

Details of the total rehabilitation program (733 kms and 806 

million MU) are presented in Table (i-g .• The part remaining to be 

financed totals approximately 200 kms. 

6.6 Naintenance Requirements 

6.6.1 Immediate 

Immediate maintens.nce needs begin with the repair of 60% 

of the equipment fleet, without 1-Jhich no serious maintenanoe 

program can be oontemplated. This aotion implies two iopor

tant elements: 
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1) purchase of a large quantity of spare parts; 

2) technical assistance to fill line positions where 
Mauritanian specialists are lacking and to carry 
out a more intensive on-the-job training program 
than can be accomplished with present resources. 

6.6.2 Minimum 

1)' Routine maintenance--the objective for routine main
tenance is to maintain 3500 kms of road by 1982, of 
which over 800 kms will be paved. 

2) Periodic maintenance--periodic maintenance is begin
ning to become necessary on the paved roads NOUAKCHOTT_ 
ROSSO and NOUAKCHOTT.AKJOUJT. It will soon be urgently 
needed. The date when the surface coat should be re
newed and the shoulders regraveled is reached in 1977. 
In order to avoid the necessity later on of partial 
reconstruction of the roads, periodic maintenance 
should be carried out no,,_ Details are given in 
Table 6-h. 

6.7 Reoommended Programs and Resources 

6.7.1 Immediate action program 

The needs and actions giving rise to this program can be 

summarized as follows: 

Proposed 
Needs Priorities 

Rehabilitation of equipment fleet. I 

Rehabilitation of equipment and 
. planning, implementation, con-

trol of road maintenance 

Rehabilitation of ATAR-AKJOUJT 
ATAR-AGUI 
AGUI-CHOUI~ 

Periodic maintenance of 
NOUAKCHOTT-ROSSO 
NOUAKCHOTT-AKJOUJT 

Rehabilitation BOGHE-KAEDI 
KAEDI-KIFFA 

Rehabilitation I1BOUT-SELIBABY 
~IOUDJERIA-TIDJIKJA 
KIFFA-TAMCRACHETT 

I 

II (PN) 

II 

III (PM) 

IV 

Proposed' 
Actions 

purchase spare parts 

technical :,;tssistnnce 
(complementary and 

supplementary) 

resealing of road 
surface and resurfacing 

of shoulders 

PM=:pour memo ire : already financed 60% by IDA + Kuwait and 110% by 
the Hauri tanian Budget. 



6.7.2 Minimum program 1977-82 

The "Nininmm Program" proposed aims in 1982 at a full 

utilization of existing equipment plus that arriving at the 

end of 1977 under Canadian (CrDA) financing. That level of 

. equipment utilization provides for the routine and periodic 

maintenance of 3500 kms of road (70% of the total assigned 

netl1ork), including 800 kms paved road, and for rehabilitation 

efforts on 370 kms. 
a. operating budget 

The operating budget has first been determined for 

the target year, 1982. It inclndes all current expendi

tures for routine and periodic maintenance plus those for 

rehabilitation. The brea~down of this budget Was estab

lished based upon work. group unit costs and is shown in 

Table 6-i. The budget, including depreciation, totals 

302 million MU compared >lith the 1977 total of 79 million 

l-lU (no depreciation). 

Bndget and Harks programming between 1977 and 1982 

has been carried out assuming that the required routine 

maintenance budget (129 l-lMU in 1977 prices) would be 

attained in 1980, and that including full depreciation by 

1982. Table 6-j shol1s the proposed budget evolution, , 
taking into account foreign financing and an annual cost 

escalation assumed to average 10%. Vlhile it is·assu);led 

that Mauritania will be able to under1<rite full deprecia

tion be 1982, other financing must be found for the inter

vening period. Figure 6-1 depicts both budgetary develop

ment (including partial depreciation) and that part of the 

budget for 'Ihich a need for external financing is forecast 

(equipment rene1<al). This need totals 122 MHU during 1978-

1982. 

b. investments 

The supplementary (not yet financed) investoents 

l1ithin the scope of the Hinimum Program are shown for the 

19?7~82 period in Table 6-k. This program totals 196~ l-lMU 
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(financial cost in current prices) >li th taxes and 1406 MMU 

without (economic cost). The "program" Can be broken 

dO>In: 

l1MU 
>lith taxes % 

contracted ,~orks 1734 88 

technical assistEj.Uce 78 4 

equipment and spare parts 152 8 

Total 1964 100 

Urgent programs represent nearly 60% of proposed invest

ments: financial cost = 1168 MI1U and economic cost = 887 MNU. 

6.8 Training and Technical Assistance 

Present Hinistry of Construction personnel have not benefited 

from counterpart or "on the job" training to assist them in the 

normal execution of their work. This lack of technic",l knO\;ledge 

or experience to apply technical knowledge appropriately has severely 

hampered public "aries administration. 

The IDA, Kuwait Development Fund and Nauritanian Budget are 

presently financing· a technical assistance program in >Thich one 

goal is to train Mechanical Division and subdivision personnel. 

Consultants BCEOM - Lamarre Valois have in place a team of eight 

persons, including: 

1 high>lay engineer 

2 technical as·sistants 

2 equipment inspectors 

2 mechanics 

1 training specialist 

This team has recently been directed by the Minister to reorganize 

the Mechanical Division. 

Taking into account the immediate needs of equipment repair, 

the severe laok of qualified personnel and the imminent arrival of 

a large quantity of ne" equipment (CIDA), the need of complementary 

technical assistance for on-the-job training is evident. Table 6-h 
a 
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describes the qualifications and number of personnel to be trained. 

The proposed complementary program >lOuld consist of: 

2 heavy equipment mechanics 

1 storeskeeper for the M.D. 

2 supervisors for the road betterment brigades 

1 high'lay engineer for the training of subdivision 
chiefs 

In order to assure coordinated and concerted action, this comple@en

tary personnel should be integrated with the existing team under the 

Directorate of Public ~lorks. The program 'lould initially run for 

two years and focus on on-the-job training through "atelier-ecoles" 

and "brigade-ecoles lt .. 

To properly mesh "ith the complementary program proposed, an 

extension of the existing technical assistance program liould be 

required. Table 6··m provides the de,tails. 

Although included in the budget section, a breakdmrn of tech

nical assistance costs is provided here: 

complementary program 
120 person-months 45.5 million MU 

supplementary program (BeEOH-LVI) 
64 person-months 24.2 million 11U 

Total 69.7 million HU 

'. 



Tableau 6 a 
Table 6 a 

MAURITANIE 

SITUATION DU BESEAU ROUTIER EN J~~IER 1977 (kilometres) 
ROAD NETWORK AS OF J!JmJl~Y 1977 (kilometres) 

lassement Ibitumee 

lassification paved 

9.tienal Roads 
outes Natio-
ales 465 
egienal Reads 
outes Regia..; 
ales 150 

ecendary ReadE 
eutes Secon-
aires 

Type de Route 

terre ame
lioree 
improved 
earth 

433 

terre or
dinaire 
ordinary 
earth 

1821 

120 

125 

Road Type 

piste ame- piste exis-Itotal 
lioree tante _ par 
improved existing I classe 
track track total 

by class 

945 1041 4705 

1460 1730 

140 i 390 655 I 
----------+-----r-------~------+_------4_------~-------
otaux par I 
ype/totals II 

y type 615 433 2066 1085 7090 2891 
Ue~e I 
ort.Resp_ 465 134 3279 
ntretenu 
aintained 
sur total , 

u reseau 
f network 
otal 

rafic moyen 
ournalier 
veh/j) 
ve~age Dai
y traffic 
veh/d) 

465 

9 % 6% 

9 % 

1070 

I 
I 

15% 
I 
I 

--l-
29 % 

36 ~ 56 % 
41 % 

5085 

I 2529 

I 
i 

i 100 % i 
I -1. 
, % du ~ 
! reseau I 
I I 
I 0/. I 
I /0 of I 
I Netlvork I 

i ... _"'L~ ... ___ . _ _ ... __ 'L?JL_._ ._ .:J.3~!L ... _ .. _~Q5 __ . . ___ ._2;;'9.2 __ .J. 93.~. I 

Q..3Q_Jl_ --. -------.- -- ----. _ ..... -. '.!?2_ .. _._ .'-_.-.. '?'7.1.-.~-. -... -- .--. _ . .5_:J?-.. --_. 1, ~._.1.~. ;z· . 'I; 

Q_-::.QQ .. _9 ...... _. _ __""'_ 313 __ . ___ ._155 _......... .. 7' 

Q -109 D ___ . .:150 .. __ ... 215 ..... .1~1-.. _ .. -1 .. --.2 }6 -_ .. - I 
JO-200 E • '- I 

&:i§§~l-=--=:-~:"- :1+5~~._. ___ ......... -.. -.. .. - ... -.. -··· .. ··_·1 -' .. - " ··~·-t- .. ~' %-"-- .J 



Tableau 6 b 
Table 6 b 

MAURITANIE 

SITUATION DU RESEAU ROUTIER EN 1982 (kilometres) 

ROAD IffiTWORK AS OF 1982 (kilometres) 

':type de Route Road Type , 
lassement bitum~e terre ame terre or- ~iste ame-

lassification paved 

ational Roads 
.outes Nation-
cales 1708 
tegional Roads 
.outes Regio
tales 

;econdary Road 
~outes Sec on-

547 

lioree 
i"ffiproved 
earth 

750 

120 

dinaire lioree 
o~d~nary improved 
earth track 

1189 70 

piste exis-Itotal 
tante IPour 
existing ,classe 
track total 

by clas 

1025 4742 

1063 1730 

.aires 125 140 390 655 
-------+--~-----+-----4_----~----4_---~ 
:otaux par i 
;ype/Totals 
'Y type 2255 870 1314 210 2478 7127 (1 
I.ffecte 
;ort.Resp. 
-----~--~----+-------_+------_+--------4_--------~----.
':ntretenu 
lainteined 
I sur total 
?eseau 
)f NetvTork 
;otal 

'rafic moyen 
Journalier 
:veJ:/j) 
cverap:e Dai-
Y Traffic ! . II Ii 

% du 
reseau 

% of 
Networki 

:veh/::') I 
'0 ':jg""t~-::- ~--J20"T'-~o.. " 1314 .. " '~ "" ":45 j'~ ~ " 
,9. 7"60 C. ._ ... _.§.75__ _ '1_9.Q._ •. _~_ ... ___ .... _ _ •. -:. ._. 333 I 19 % 
;0-1.09 _]) __ . ...945. 340 - .. j. ___ ... -7 ... ° .. -._ .......... : _. . ... 15 % 
,90-?00 E .. _ ..... 15Q.._ ._ .:" ____ .. _._._ 25& 
~~1:~§-&----.- --~~l- +.- .. - _ .. -.. j_ .. -.. .. ! ..... -- -- -.. 1-· .. ~ ~ 

_______ -'--___ ......L ____ L.......:. __ •. _. __ 

C1) 7127 kID ~ 7090 kID + 37 kID de route non classee 
" " "of non classified roads 



TABLEAU 6-C 
TABLE S·C 

MAURITANIE 

PROJET ORGANIGRAMME DU MINISTERE DE LA CONSTRUCTION 
PROPOSED ORGANIZATION.CHART OF MINISTRY OF CONSTRUCTION 

MINl5TERE CONSTRUCTION 

SECRETARIAT GENERAL 
(GENERAL SECRETARIAT) 

I 
I I I 

DIRECTION ADMINISTRATIVE DIRECTION DES TRAVAUX DIRECTION ETUDES ET 
ET FINANCIERE PUBLICS (DIRECTORATE CONTROLE TECHNIQUE 
(DIRECTORATE OF ADMIN[S- OF PUBLIC WORKS) (DIRECTORATE OF EN-
TRATION AND FINANCE) GINEERING AND CONTROL 

I I I I 
DIVISIONS I SERVICE ROUTES SERVICE DESTRAVAUX SERVICE HABITAT I DIVISIONS 

(5) ET AERODROMES PUBLICS (PUBLIC WORKS) URBANISME (5) 

(ROADS AND AIR· (HOUSING AND 
PORTS) CITY PLANNING) 

DIVISION TRAVAUX DIVISION PORTS DIVISION 
ROUTIERS NEUES VOlES NAVIGABLES HABITAT 
(NEW CONSTRUCTION) (PORTS AND RIVERS) (HOUSING) 

r" DIVISION MATERIEL DIVISION BATIMENTS DIVISION URBANISME I 
I ENTRET.IEN ROUTIER (BUILDINGS) (CITY PLANNING) 
I (ROAD MA!NT. EQUIPT.l 
I 

I 
I H DIVISION AERODROMES DIVISION EAU DIVISION PERSONNEL 
I (AIRPORTS) ASSAINISSEMENT COMPTA81LJTE 
I 

(WATER AND SEWAGE) (ACCOUNTING) I 
I 
I 
I DIVISION PERSONNEL DIVISION PERSONNEL ET BUREAU DESSIMS 
I COMPTABILITE COMPTABI LITE ETPROJETS , (ACCOUNTING) I (ACCOUNTING) I (DRAFTING) 
I I 

I 
I I 
I 

- ---- -- -- -- -....!.-- --- - -- -- ---I 

L, I 

I BRIGADE MOBILE I SUBDIVISIONS 

I NORD L (DISTRICTS) 

I (MOBILE UNIT) (14) 

I 
I 

"' BRIGADE MOBILE 
SUD 
(MOBILE UNIT! 

SOURCE: Enquato de la Mission d'fhude du Diagnostic, Mars 1977. 
Unterview with Ministry Officiills by the Diagnostic Study Team, Milrch 1977). 



Tableau 6-d 
Table 6-d 

MAIlRITANIE' 

ENTRETIEN ROUTIER - PERSONNEL EXISTANT 
ROAD MAINTENANOE - EXISTING PERSONNEL 

, Bases Routieres \' Ohief of : ; i Equ'ipment ii, I Road Bases Base I Foremen I Hechanics ! Operators 'Drivers ; Clerks i 

\ • _____ ... • __ n .. _... ,._... • ~~~:~.~~ ,j. ~_~~~~_ .. \ ,. ~::~~;~r;;JJ!.;~~!~~~rs.. O~:u~,fe~.~.J,. ~:~.:.. __ ' 
Effeotifs Totaux I" : 

\ Deoisionnaires BE 4 - I - i - ,- I 

I Aide~~~~;~::r ~ ~:Slxis~-"hiUti ·\2SSi1antt· workL ;·-W!~Chmen;,.tniio;~ r-:'" _/~·':·..21_ .... __ .. -.L .. _; 

" 

Total , 
I 

-----.-~.- , 

88 

(continued) 
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Tableau 6-d 
Table 6-d 
( conHnuea:) 

. I mec, I I i Subdivisicns (9) 
i chantier I· I' 

'--",,00''''-'''--::1 :"]~~1-::'je~:U5~-1i;' J ~;i:"" 
dontr I: I 

Decisionnaires BE, lb 1: 1 ill 
, ' I I 

, n FR\ - . 5 15 11 6 
4 i Journaliers' FR . _ I 6 . 1 i 3 I ~_._._. p ___ • _________ • ___ ._--l. ____ .~ .• ____ ---L-...-...,. __ 

! Aide, manoeuvres, gardiens, plantons 
Personnel BAC (Betterment Brigade Personnel) 

I 

Gonduc- I . 
teurs I chauf-
d' engin feurs 

.. 1Ii _. __ ..!-18 

- -

ouvrier 
special. 

11_ 

I 2 

; 

com. 
admin To~.sJ-rD 108 _ 

I 
'10 I 26 , 

I 4,_ 
.1_i.J\ 

(7)) 
05 ) 

i Totai" I' Bases \ Division Sub-
: - ROl~t;~rs Ilaterie: I di'--i..~i("liS TotB.l . C/ I 

:-:;~:~~~'-~l--'~ I . 7'-:=-r~~c:.iH"-'f_-_-_--t---'=~;.!.:;"---------{-1 -rf ----
I .-'-~:~1':"': __ ~_.L ___ ?7 ___ ~ __ ~! : 41 161 _.-'-_________ ._...l ____ _ 

----- --1 

I 
._- ____ oj 

! BE m BuOgs't de llEtat FR c Fonds Routier 
National Budget Road Fund 

I 

I 
" La direction non"cornpri~ (not including the adfuinistration~: 

** BAC, aide, manoeuvres, gardien9, pLantons, etc, non-compris. 



Tableau 6 - e 
Table 6 - e 
MAURITANIE 

EVOLUTION DU FONDS RUUTIER 
EVOLUTION OF ROAD FUND 

(1974 1976) 
DEPENSES -, exprimees en millions UM 
EXPENDITURES - expressed in millions of UM 

--~~nee - Year 
lbrique Item 1974 

[ Personnel (a) ! 35,8 
, 

[ Fonctionnement (b) 

I 

30,1 
operating expenses 

II Etudes et travaux 
Neufs - Studies and New Cons- 6,5 
truction I 

I , 
V Renouvellement du materiel 

Equipment replacement 
i 2,5 
! , 

Divers et imprevus I 2,5 I 
Miseellaneous I 

! . 
TOTAL ! 77,4 

I 

I , 
I 
r , , 
I 
! 

1 , 

1975 

51,3 

23,0 

2,1 
i 
! 0,8 I 
J 

0,8 l 
) 
, 

78,0 ; 
I 

1urce : Direction Infrastructure, Ministre de la Construction 
Director of Infrastructure, Ministry of Construction 

1976 

48,2 

27,0 

'.' 

2,6 

0,9 

0,6 

79,2 -

) Les frais de personnel comportent les salaires, charges et deplacements 
pour les Subdivisions, la Division du Materiel, des Bases routieres, 
les Bacs et la Division Routes et Aerodromes. 
Personnel expenditures include salaries, social charges, and allowan
ces for the subdivisions, the Mechanical Division, the road camps, 
ferries and the Division of Roads and Airports. 

) Ces depenses concernent Ie fonctionnement du bureau, du materiel 
(carburant', ingredients et reparation) pour la Subdivision, la 
DivisiQn du materiel et les Bacs. 
These expenses include the operating costs of equipment (fuel, lubri
cants, and repairs), offices, subdivisions, the mechenical division 
and ferries. ' 



Tableau 6-f; 
Table 6-f 

MAURITANIE 

COUTS UNITAIRES D'ENTRETIEN ROUTIER 
Unit costs of road maintenance 

(prix 1977 1977 pr±ces) 

---------.. ~--------------~------------------------------~---
i Coftt/km en milliens UM - Co~t/km in thousands MIT. !l.ctivite 

)peration I route bitumee; Route en terre l;:utres.- others 
; paved road '1' earth ;road ! 
, ,I.' 

i Financier Economiq4efinaUcieI; ,§conomiquE) FinaicieT! ~oonomiq\}-;-~:-' 
lf~nanoial economiq financia~ eoonomiclfinancial economic! 
J "'....J \ t I \ ! 

1. Point a. 
temps 

j ~ i i 
, ! 8, 470 i 6 ,440 I 

I I . 

_i_~_g_~_~_~_:_~_:_:_' ~_. at!-____ -i. ____ --tI __ 1 0_,_2_7_0_+-\ __ 7_,_1_6_0_·;-1 ____ ---: ______ ,.) 

3. Lu tte arrt!i l -! 
tole ondu18~ 3,700 2,720 I 
Anti corrugc\. 
tion i 

• ,4. Recharge-+ 
ment 1 
.;,,'2:7 sling . 

5. Point a 
::':"emps 
patohing 

24,300 

6. Entretie~ 
accotements I 69,250 
maintenance i 
of shoulders 

7. Subdivi .. ·· 
,. t J s~on + en r 

tien couranJ 9,030 
Routine mai . 
tenance 

8. Bac Fer-
ries ++ 

9. Division 
entretien++ 
routier et 
materiel 
Road of e-
quipment 
maintenance 
div. 
-

572,0 382,000 

14,860 -j 

48,250 

f 
, , 
1 8,630 12,030 I 11,500 , 
I I 
1 i 

I 

I 
I 

I 

I 

, 
i 

I 
I 
: , 

5000,0 , 4240,0 • , 

..-..---' ~ 

I 
'i 

9080,0 ~ 8176,0 
; 

, 
I 
I 

1 

.;. , sl1.bdivision gere moyenne 300 kms de routes en terre et certaines 

1 

--' I 
i , 
i 

I 
1 



§signation route 
3.Jile of road -

Tableau 6-g 
Table 6-g 
MAURITANIE 

BESOINS EN REHABILITATION 
REHABILITATION REQUIRE1mNTS 

classe longueur classe !EsTIMATION 
-ment len1th trai'ic TTC liT 

classi (kID m;.ren iITi th w/o 
ficat:iD V J AIlr taxe taxes 

106UM NOTES 
Devitse 
Foreign 

iJ0UJT ATAR R..lif 1 45 30 - 60 40 30 24 lProgramme ID~ 
, + KOWEIT 

~AR AGUI RN 1 102 10 - 30 73 55 44 realise en rE 
gie par T.P. 

:mI CHOUM NC 16 10 - 3C 18 14 11 IDA + Kuwait 
, ' :financed J,lJ:'o 

gramme execu 
ted by force 
account 

----~ 

)GHE KitED! RN 2 100 30 - 6C 62 46 37 Financenent 
en place -
:financing ac 
corded 

',ED! KIFFA RN2 100 30 - 6C 95 71 57 
'BOUT SELIBABY RN 5 120 30 - 6C 199+141+ 119+ programme 
)UDJERIA TIDJIKIA RN 3 130 10 157+ 111 + 94+ UNSO non 

encore finan 
IFFA TAMOHAKETT RR9 120 10 162+115+ 97+ -ce not yet 

I financed 
I 

,Prix a l'ENTREPRISE - pour obtenir l'e~uilence du coat des m~mes 
~vaux realises en REGIE il faut multiplier les coats Entreprise par 
,.66 (Source Rapport LVI sur Etude Pistes Secheresse - Mauritanie 
)ta a) L'estimation du coat est basee sur les conditions economiques 
onnues au 1er janvier 1977 

b) Le coat HT a ete prix egal a 0,75 TTC 
c) La part en Devises etrangeres a ete estimee a 0,60 TTC ou 0,80 

.. pour les travaux en Regie et Entreprise 
d) En annexe, detail des estimations 

, 
! 
I 

e) Pour Ie Programme UNSO, la decision du mode de realisation n'est 
is encore defini, il a ete retenu dans Ie tableau ~ue les travaux 
,raient realises a l'Entreprise. 



Tableau 6-g suite 
Table 6-g continued 

+ Contractors prices. To oht:Jin -;he eCJ.uivelent cost for the same work 
by force account. the contractor's price muat be multiplied by 0,65 
(So~rce : Report of LVI on the Drought zones roads in Mauritanie, 1976). 
~ : a) The estimate of coats is based upon economic conditions pre
vailing on 1.1.77 

. b) The without tax cost has been defined as 0,75 of the tax inclu" 
sive priee 

c) The foreign eXnhange component has been estimated at 0,60 of . 
the tax inclusive cost or 0,80 of the without tax cost. 

d) Detailed estimates are shown in annex. 
e) No decision on the mode of execution of the UN30 program has 

yet been made. The table thus assumes that the work will be contracted 
out. 



I'Designations pro 
ject names 
lBesoins needs 

~IECES RECRANGES 
~pare parts ' 

classe 
ment 
classi 
fica:li.on 

Tableau 6- h 
Table 6- h 

MAURITANIE 
BESOINS ENTRETIEN 

MAINTENAlTCE REQUIREMENTS 

longueur 
length 

(Ian) 

classe ESa:!IMATION 10b UM 
de tra i---r----:'---
-fie TTC I liT I Devises 

w/t~ wlo foreign 
I tax . exch. 

1 

I 
RBi. 

- .. - 30 i 18·' ! 18 EstimatioJ 

L ________ ~ __ ~ __ 
~
SSISTANCE TECH

rIQUE 

! .t . ___ , Ministre I 
,~.! Constrac- i 

--~-- -----J -------- ..tiQ.u.-----l ! I - , 
I . ! 

J' , Technical assis
itancs_ 
j- ---+----------r----- ---- - --- --- ---

\
ENTRETIEN PERIO
DIQUE ROUTES 
lBITmllEES 

70 : 56* ji Par 6-~ I 
; format~on I -----. '--·----1------ r---------~ 

!perio die mainte
Inance on paved 
\roads ' 
iNOUAKCHOTT-ROSSO RN 2 
~OUAKCHOTT-AKJOUJTRN 1 
i 

203 
256 

200-400 
200-4QO 

1 

'I i , I , i 
376 '282 1254 
493 :370 ! 333 , , 

+ pour les pieces 
for spare parts 

detachees liT = 0,60 TTC et devises ~ 0,60 TTC 

++ pour l'assistance technique 
for technical assistance 

and foreign 
liT ='0,80 TTC 

exchange = 0,60 TTC 

Nota = Les coilts sont bases sur la condi tion eoonomique du 1 er janv. 19.77 
The coats are based on prices prevailing in January? 1977. 



TABIEAU 6H 
TABIE 6-i 
IWJ]UT ANIE 

PRoPOSITION BUDGET MINIMUM DE RClUTINE 
PROPosED r-lINII<IUM MAINTENANCE BUDGET 

(1977 in millions of UM • en millions UM ; base I977} 
-- ------_._------_._-_._--------------------------------------------------------------------------------------

l M. O. : Fonct.Mat.. : F,')nct. Bureaux': ;' : 
Nb: Total/an ; (autre que.D,M); y/c Amort. :Ateliets,Magas, :Materiaux: : 
N. :Annual total: personnel :Equjp, operation:Office, shop and: Material: Notes* : 

: . :(except for M,D:Including deprec: stores op.costs: . . : : 
- DIVISION ENTRETIEN ROUTIER :----:------------;---------------:----------------:----------------:---------:--------: 

E'J.I MATERIEL - Road Maintenance: I 9,080 ~,~OO 2,380 1,200 EC+Reh 
& equipment 

- SUBDIVISIONS , 9 
- SECTEURS Rte en T( el\t'th r,}: 9 

Rte bitu~ee - paved road 2 
- REPROFILAGE - Reshaping 9 
- WTTE ANTI TOLE 

Anti-corrugation 
- POINT A TEMPS BITOME 

ASphalt patching 
-GROUPE IOURD ENrRETIEN 
Heavy maintenance group 

- ENTRETINE ACCOTEHE"TS Rte 
Bitumee - Shoulder Mainte
nance paved roads 

- BACS - Ferries 
- DTR~CTION ET SERVICES 

. 
:12 

2 

2 

2 

I . 

32,490 
22,860 
5,080 

27,720 

7,920 

I7,000 

: rr4,400 
: 

55,400 

5,000 

23,400 3,690 
8,400 14,400 
1,880 3;200 
5,625 22,09~ 

2,4go ,,520 

2,600 4,880 

14,400 100,000 

II, 200 44,200 

3,000 2,000 

9,520 

: 
: 

: . 

EC 
EO 
EC 
EC 

EC 

EC 

:Rehab, 

EC 

EC 

Fonctionnement - Directorate: 5,000 1,000 2,000 2;000 : . :Directio: 
& Ser'ices coperation .~--~-~------------:-------------~-:----------------:------~---------:---~-----:--------: 

TOTAL 301, 950 79,405 204,365 8,600 9,250 
" . 5 Total arrondi 

Round total 302 80 + 
: 

204 + 8~ + ': 9 
~ . ---~- .- ......... ~~. ---~, ._-- ~.------------ .. --------------------------------------------------------------------.------

++ Affectation -Breakdown Operation 
- ENTRETIEN COURANT (S/Amort) 

Current Maint, (no depreciat,) 
- REHABILITATION (s/Amort)(no depr,) 
- AHORTISSEHENT MATERIEL 

Equipment Depreciation 

129 
II2 
61 

302 

;~ EC Entretien courant - eurrent Mai ntenance 

++ ventilation Brute - Gross Breakdown 
- Fonctionnement Materiel : Amortissement 61 

Carhurant 37 .- p,Rechange 65 - Personnel 29 
. Gestion Adm, 12 ~ 204 
- Personnel autre DH 80 
- Materiaux 9 
- Fonct, Administrat. 9 

302 



Tableau 6-j, 
Table 6-j 

MAURITANIE 

PROPOSITION D-'EVOLUTION :00 BUDGET l\JlINI1'1lUM 
FORECAST MINIn~ BUDGET REQUIREMENTS 1977-1982 

(en millions UM) 
, 

A) BUDGET r.IINIMGM 1977 1978 1979 1980 1981 1982 

TOTAL 
ENTRETIEN COURANT 51 93+ 103+ 129 129 129 
Curent maintenance 
REHAJ3ILITATION 21 90++ 

112 112 112 112 , 

AJIIIORTISSEn'fENT 1 21 31 41 51 61 
Depreciation 
EN UL CONSTANT 79 204 246 282 292 302 
in constant prices 
1917 

.j. 103 = 
0,8x129 
93000,90x 
103 
.f+ 112x 
0,80 

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

mGMENTATION COUT K 
10 % Ian 1,0 1,10 1 ,21 1,33 1,46 1,61 
In:flated by 10 % par 
year 
EN UM COURANT 19 224 258 375 426 486 

--- -.~-~ - .. 
B) PARTICIPATION EITE-
UEURE 
"oreign Finoncing 

IDA KOWEIT . . 
60 %/an sur UM 187 
a. 4- ans sur rehabi 
litation ~ 20 37 37- 18 
60%/an of UM 187 
avec 4 years for 
rehabilitation 

I----- - -1--- -- - 1-' --- ---- - -- --
ACDI 15%P.Rech. 
UM 180 3 ans Entre 
tien courant 9 9 9 
CIDA 15 % spare parts 
in um 180 over 3 
years for current I 

I 
.. ~.int~!lance I --
PARTICIPATION TO- j I I 
TALE 3 I 29 46 I 4-6 :;8 - I 



, 
TABLEAU 6-k 

Table 6-k 

MAURITANIE 

PROPOSITION PROGRAJlil~ES INVESTISSEJ.!EN'l'S 

ACTIONS A FINANCER 

Proposed Investment Prograns , 
- REHABILITATION 
~ ENTRETIEN _ Maintenanc~ " 
- FORJ.IAT ION - Training . 

(en millions UM) 

, __ 12~L:_J.91~_,_127L,J.28~ __ ;.1981 ,.J.9~_~~A~ __ ~~ 
,TTC HT:TTC HT:TTC HT,TTC HT:TTc: HT:TTC HT:.: .. :- .' ) 
, -;...;... ;.;..;.. : --- --- --- ,..'-- , -- 1--- , - ,...-- : --- r-,.-.: ) 

Achat pieces rechange : ) : : .. : 
-,Pu~r.;:c,.ha",sil.!e;w,o .. f....2.sn1!i'ar-=:se'-.I(T"a .. rLt!<!S'--i.:-<:"-,J,~:L--'I----'-_+_~~_--'-_+--''----I-_-'-_L.::!.'3(0_-'1''''8:....{_ 

: 
: : 
: : 

: 
: 

Assistance Techrliq:ue ", 70 56 »' 
Technical assistance 

.. , , : 
'. 

Ent. Perid. NKC_ROSSO 
Periodic maintenance 

n NKC_AKJOUJT 

R€habili tation 
- Il'BOUT SELIBABY 

: 
: 

, : , , : 
: ., 

: , 
: 
: : . 
: , 
: : 
: : 

, 
: 

376 282 ~ 
: 193 310) : . ) 

: , 

) 

'199 141' , '199 141 ) 
- MOUDJERIA TIDJrKJA : : 1 57 111' : 157 111 ) 

_-_K_U_'Ji_:A._T_AM_CliAK __ ET_T __ --'~_+---'-+--''--+--'.~ :. ~ 162 115 ~ 162 115 ~ 
Renouvellement materiel : :," ~ 

, , 
: : , , 

E<l:uipoent replacoent : 27 29' 40 24' 30 18' 20 12' 10 6' - : 100 60 ) .. , 

~109 84:659491 ;298 24~:~~9h;;161 117:1621~~5;1587 100~ 
Augoentation couts 1o%/ail.· I ) 
Cost inflation 1,00: 1,10 '1,21 '1,33 • 1,46' 1,61 • ll[o¥l~§ml ) 

sl TOT..A.L 1 

: , , , .. : : 

Minimum TTC :109 . '725 )61 '291 :244 ' 261 '1964 43) 
HT 84~ 540; 250; 203; , 171 ~ 185;1406 31 ) , - ) 

IJ:r.ediat ~'TC ;115 .. '725 '361 : : : 
;1168 25) 

HT 84~ 540~ 250; 
: , 

847 19) 
: : : : ) 

Estimation Dontant 
, : : : : : , ) 

en ) 
devises M. UJoI 

, 
76 :435 ;217 ;175 : 146 ;157 ;1179 : ) 

EstiBated Foretgnt : : : : : : : ) 
ex-

26,21 change component H § : 1 1 '9 6 ~4,8 '3 9 :3 3 :3 5 : 
: ' : ' : . : ' : ' : 

Achet de 15 canions neufs (6 IG) 



AUGriiENTATION 10 %/an 
DES COUTS 4 f, 
Budget reel minimum 1 
True minimum budget needi 

{2 - £. 4 79 

Tableau 6-k suite 
Table _ 6-k continued 

32 56 I 61 

192 202 3B 

26 -
r' 

400 486 

c) Renouvellement du mate Besoins budgetaires pour l'achat 
riel non finance (UM cons materiel - Budget requirements for 
tants 1977) i equipment purchases J 
Equipment replacement not I I I I • 
financed (in 1977 UM) L 40 30 20 ~~ 
Impasse budgetaire = I du graphique 6-K 
Budgetary impass = I of figure 6-K 

) 



-

-

-
-

Tableau 6_1 
Table 6_1 
MAURITllNIE 

FORMATION POUR 
L'ENTRETIEN ROUTIER ET LE MATERIEL 

PROPOSED ROAD AND EQUIPMENT MAINTENANI:JE TRAINING PROGRAM: 

----~--------------------------------------------------------------------------~---
Nb :Direction/2ervice'g Duree Formation Date 
N0 Service: Training Period :Disponibi 

:------------------------:lite-Date Notes 
POSTE 

Isur Ie tas:A l'exterieur:available 
I : on thejob: overseas 

Directeur des 
Travaux, Publics 
Director of Public 
works 

:------:-----------------:----------:-------------;----------:--------------------: 
8/77 

Ingenieur routier 
Highway Engineer 

· · 
: 

1 

1 

Ingenieur Mecanicien': 1 
Mechanican Engineer 

: 
Inspecteur Mat~ri el 2 

Mecaniciens :10+9 
Mechanics 

: 
Magasinier 4+10 
Storekeeper 

Conducteurs Travaux · 8 · 
Subdivisionaires : 14 
Subdivision Heads 

Direction TP 

Service Ent.Rout: 
:Road Maint. Serv : 

Division Mater. : 
Mechanican Divi .: 

Division Mater. 
: 

TIM et Sb divis. 
MD+Subdivis. 

DM + Subdi v+base: 
MD == subdiv,:-base,: 

. Subdivision . • • 

Serv.Entr.Rout. 

2 ans 
years 

2 ans 

2 ans 

1 an 

2 ans 

2 ans 

2 ans 

2 ans 

: 

en eours 
underway 

m cours 
underway 

2 ans 

1 an 

: 

8/77 

9.'79 

9/78 

:a cote Conseiller 
': works with advisor . . 
:a cote Chef Mission 
': Consul tant - With 
': head of miss ion 
:a cote Chef Mission 

works wi th head of 
mislOion 

de suite: 
immediate': 

" 

" 

" 

PERSONNEL EN FORMATION A L'EXTERIEUR - ~rsonnel presently being trained overseas 

. . 

3 Cadres dans la branche Travaux Publics (a affecter dans des Services des leur retour pour une formation-
, adaptation au paste). 

3 persons in public works engineering (to be allocated t:J the appropriate service upon return and to 
undergo a period of on-the-job training for t~eir new posts). 



Tableau 6-m 
Table 6-m 
MAURITANIE 

l'ROGRAMME ASSISTANCE TECHNIQUE COMPLEMENTAIRE 
COMPLEJ\lIENTARY TECHNICAL ASSHlTANCE PROGRAM 

.Arrives Mat ACDI (arrival of. CIDA equipment) 

1977 1978 1979 : 1 ' : 2 IDA-Kuwait financed 
consul tan ts 
CONSULTANTS IDA-KOWEIT 

: ----------------------:-----------------------!-----------------------:--:--: 
: J F M AM J J A S 0 ND:J F II[ A II[ J J A SON D:J F M A II[ J J A S·O N D: : 
:-----------------------:-----------------------:------------~----------: · · N° : 

1 INGENIEOR ROUTIER :------------------------------------ - - - - - - - - - - - -
2 INSPECTEUR MATERIEL I :------------------------------------ - - - - - - - - - - - -
3 INSPECTEOR MATERIEL II ---------------------------- - - - - - -
4 ADJOINT TECHNIQUE I :------------------------------------ - - - - - - - - - - - -
5 ADJOINT TECHNIQUE II ------------------------------ - - - - - - - - -
6 II[ECANICIEN I :------------------------------------ - - - - - - - - - - - -
7 II[ECANICIEN II ------------------------------ - - - - - - - - -
8 SPECIALISTEFOBMATEOR :-------------.----------------------- - - - - - - - - - - - -

Training specialist : 
Complementary requirements: 

._ Besoins cO~lementaires 
WlECANICIEN 
MECANICIEN 
MAGilSINIER 
Storekeeper 
CONDUCTEOR TRAVAUX 
Forman 
CONDUCTEUR TRAVAUX 

. ; INGENIEOR ROUTIER 

--. --
-- . 

. 
.' 

: 

: 

: 

: 

. . 
=10 : 
.: 10 : 
,: 5: 
: 10 : 
: 9: 
=10 : 
: 9; 
: 10 : 

: 

: 
: 

: 20 : 
: 20: 
: 20 : 

:20 : . . · :20: : 
: ao: 

Highway Engineer: : : : : : 
---------~-----------------------------------------------------------------------------------------------

1 Programme oomplementaire 
Complementary.Program 

2 Programme supplementaire au contrat 8/76 CC-MF -IDA + Koweit + BN 
Program supplementary to ine existing contract of 8/76 CC-MF-IDA + Kuwait + BN 
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7 .. 1 Summary 

The Central Service of Roads and New Construotion presently 

maintains, through its three divisions snd nine subdivisions', 64% 

(4492 km) of the network which is normally assigned to it (7051 km)~ 

This network will expand by 400 km prior to 1982, acoording -to thQ 

Government's forelast. 

Maintenanee of this networJ< is adequate exoept for periodic 

maintenanee whieh is only 'one half the level of minimum maintenanQe. 

which will result in a deterioration of the neblork in the future, 

if complementary budget funds are not available to restore this 

maintenance. 

In order to imprOve this situatioll~ a minimum six-year main. 

tenance program (1977-1982) is proposed which would increase the 

maintained net>Torl< by 9% and !-Iould include rehabilitation of 1077 km, 

including 438 in an immediate program. This requires an investment 

in the short term~ and an operating budget 'Thich is three times the 

present budget in future FCFA. 

The investments are composed of: 3634. FCFA for the purchase 

of equipment and spare parts, and 2257 ~ FCFA for rehabilitation 

(in 1977 prices). The minimum maintenance program will require 4428 

It FCFA (in 1982 prices) for annual operations (llithout including 

depreciation). A small contribution of technical assistance is also 

forecast to help l'lith receiving and initial usage of neW equipment. 

and to reactivate the training center over a three-year ~eriod~ 



7.2 The Road Network and Traffic 

7.2.1 The network and traffic - 1977 

The Nigerian road network was classified by decree No. 68-107 

MTP/TU of July 31, 1968 and is divided as shown in Table 7-a. 

The 1977 traffic levels were evaluated from the counts carried 

out by BCEOM in 1975. ~o update these figures a 6% annual 

growth rate was used. 

7.2.2 The network and traffic - 1982 

An annual traffic growth rate between 1977 and 1982 of 

6% was assumed. The network is presently being improved by a 

program to widen all 3.5m paved roads to a 7 m width. Also a 

construction program for 850 km of paved roads is forecast for 

a net increase in the network of 400 km by 1982 (see Table 7-b). 

7.3 Present Maintenance - Organization, Resources, and Methods 

7.3.1 Organization and personnel 

The organization of the Public Works services is shown in 

the following organization.diagram (Table 7-c). 

The Central Service of Roads and New Construction is res

ponsible for the maintenance of the road network, its execution 

and its supervision and for the equipment division which is an 

autonomous service. 

Traning resources are shown in Table 7-d. 

7.3.2 Workshops and Equipment 

There exists in Niger an equipment division which includes: 

1) A central equipment yard in Niamey 

2) A supplies section 



3) An cg.uipment inspectorate in Niamey, Haradi and Zinder 

4) An administrative and accounting sectionc 

As for the equipment, there exists: (see Table 7-e) 

1) 80 machines in ,;orking order (19 to be jUnked in 1977) 

2) 120 vehicles in working order (118 to be junked) 

3) misc. equipment (storage areas,celectrical equipment, 
mobile cranes, quarry equipment, compressors, pumps, 
welding sets, cement mixers, etc.) 

7.3.3 Present ~~intenance levels 

Niger has 7051 km of roads (see Tablec 7-£) which include: 

a 3980 km regularly maintained (56%) 

b 1077 km partially maintained (15%) 

c - 2016 km unmaintained ( 20/'/0) 

Maintenanoe is oarried out in the following manner: 

1) manual maintenance throughout the year. 

2) light reshaping 250 days by dragging. 

3) reshaping and compuctihg - average twice a year. 

4) resurfacing - localized and limited. It is especially 
periodic mrlinte-nance \"hich is not satiafying minimum 
maintenance", 

7.3.4 Budget and ccnstraints 

Up to 1977 more than 50% of the maintenance personnel 

have been paid under the equipment budget. The result has been 

that the divisions and subdivisions cannot rent the equipment 

,;hieh they need for their assigned \-Iork. Starting in 1977 the 

Government has decided to take these personnel in charge in 

the general budget. In princi];~.~, this change '-lill increase the 

available budget "Ihich is estir.lated at 40-60% of normal for the 

present net'lOrk. Nevertheless the present budget is grOl·ling at 

a rate of 8% per year w:,1c,h is almost enough to compensate for 

inflation, but in real tnrms it has stagnated since 1973. 



7.4 Un=,-t Costs 

BESi 
AVAILABLE 

The minimum ·ou.:1.get \,iill be oalculated on the basis of unit 

costs for road maintenance which have been derived from the activity 

reports of the di,ision of Niamey-Dosso, 1975 and that of the PWD 

in 1973 (see Table 7-g). (The cost.accounting system in Niger is 

exemplary. ) 

These costs have been calculaced by taking into account an in

flation rate of 10% per yee.r. The elements taken from the Niamey

Dosso report have been reduced by 10% in order to estimate the aver

ag~ ..,~+.; ......... :::jl costs in each category.. For rehab iIi tation by contrac .. , 

.:f "1973 C'("\ .... tc:> .:;-~ ".:9d:'.ted~ 

The immediate requirements and those for the m5.nimum maintenance 

~~ogram are based on the aim of increasing the viability of 438 km 

0:; earth roads and 639 km of improved track, including: (see Tables· 7-h&7-i) 

"Ni Clmoy .... T-!.l: ~'::JG2'Y - Hali border 

My::-:tah -. (! ":::~ ... --:; .... ',.-..~ the National Road 

Ag2uez 

~lith the knovJIE(Lga '::::ha-,; 24-~~ of" the machines and 99% of the 

vehicles :for road n:a:.ntenance are ready to be \-lritten off, roag 

maintenance must be started \1~th the purchase of equipment and spare 

pa·.~ts \;hich c.maunt to 3334 m FCF1:_ o This amount is based on the needs 
'. 

of -che Cl"e,,-,"s to be =-C'::,med o (sec T<l.ble 7 j ) 



7.6.1 Routine maintenance requirements 

The first action to carry out consists of the routine 

maintenance of the 2850 km of paved roads and the 3151 km of 

improved earth roads and the 639 km of improved track giving 

a total of 876 m FCFA per year in 1977 prices. 

·7.6.2 Periodic maintenance requirements 

The annual budget is broken down as follows: 

Paved Roads 2850 lent. 2852 m FCFA 

Earth Roads 3151 km 583 m FCFA 

Improved Tracks 639 km 26 m FCFA 

For details Bee Table 7-k and 7-1. 

7.7 Recommended ~!inimum Program 

7.7.1 Immediate requirements 

It is essential to realize that machines and vehicles 

which are written off are sold at auction and damaged vehicles 

are cannibali3ed for spare parts. Therefore the priority in 

expanding road maintenance is in the purchase of equipment and 

spare parts to enable the rehabilitation of 639 km of the im

mediate program, the routine maintenance OI paved and improved 

roads and finally the rehabilitation pf 639 km of improved 

track. 

7.7.2 Operating budget 

This budget was. calculated for the six years from 1977 

to 1982. It covers routine and periodic maintenance, rehabili-· 

tat ion and will grov' to 1960 m FCFA in 1977 to 5812 m FCFA in 

1982 (see Table 7-m). Foreign financing of 600 m FCFA 



and 1750 m FCFA respeotively waS oalculated by assuming that 

80% of rehabilitation and periodio paved road maintenance oosts 

would be finanoed by donors. 

7.7.3 Investment 

The amount of supplementary investment included in the 

program framework amounts to: 

Contract Rehabilitation 

Equipment and Spare parts 

Improvement of Agadez-Arlit 
Division 

2257 m FCFA 

3602 m FCFA 

50 m FCFA 

under the assumption that rehnbilitation will be earried.put 

by a contractor. :(Tables 7-n and ho) 

7.7.4 Tra;ning and technical assistance 

Niger presently employs 17 engineers and 14 technical 

assistants in the HID. From existing training programs 16 

engineers and 12 technical assistants will return in 1977 

fron other countries. Niger also has 1332 administrators ana 

e~ployees. Therefore the Consultant believes it would be most 

useful to reactivate the training center created by the BCEOH 

through formation of a brigade for on-the-job training, and 

by the. provision of miss·ing resouroes, including two qualified 

training experts. In addition two mechanical engineers are 

foreseen to aid in the reception and initial usage of equipment 

aoquired during the first three years of the program. 



Iltes Nationales 
tional Roads 
Iltes non classees 
~ classified Roads 
at de la chaussee au 9/76 
ad condition 

n. - Good 
sez bon - Fair 
ren - Average 
iiocre - Poor 
ssable - Barely Passable 
avais - B"d 

1867 

22 

1736 
98 
55 

N I G E R 

RESEAU ROUTIER ET SON TllicFIJ 1077 
ROAD NETWORK AND TRAFFIC 1SY? 

(en kilometres) 

2091 

49 

909 
869 
363 

,~ -
(. ) 

66 
200 

28 

145 I , 
, 

1 % 
t---"-----

167 2016 

472 

639 2J16 

101 41 
.39 

271 
228 

.... - •• - -, - .. ' • ---" "-"'< '" •• 

2611 
802 

1367 
1212 

714 
345 

705'1 

826 

2711 
1272 ; 

" '; , 

438 
;:·(:<8 



Classement71ype cie J:<oute 
Classification and Type of Road 

ReseQu Total' 

Reseau-Affecte aux autorites 

Reseau-Entreteru en % 

Trafic - Traffic 
(vehicules/jour (vehicles/day 

10 
10 - 30 
30 - 60 
60 - 100 

100 - 200 
200 - 400 

400 

~outes Nationales 

\Routes Non Classees 

Tableau"7-b 
. Table 7-'0 

N I G E R 

RESEAU ROUTIER ET SON TRAFIC 1982 
ROAD NETvlORK AND TRAFFIC 1"'32 

(en kilometres) 

Bitumee Terre Terr.e-Ord~nui;pe 
Paved Amelioree Ordinary-Earth Illl]:lrpved-Earth 

2750 2427 72'l-

2716 1915 14) 

100 % 100 % 10'J % 

428 
652 140 

480 1263 
11+63 

345 

2716 1915 140 

34 512 585 

;'~ 'l te-Jl.lnel~oree I.t'~ste -ura~na~re I :r01'8 . 
~m)roved Track Earth Track 

.0- .. ' 
639 2016 855E 

'" 
639 2016 7425 

100 % 7.3 % .. 

20~E 2016 
639 1067 

792 
1743 
1463 

34: 

639 2016 742: 

1131 



, 

designation DTP 
'category _ 

A. Ingenieurs 
administr. 
Engineers + 
Administrators 1 
E. Techniciens 1 
c. Agent de 
mai trise person 
nel qualifie 
Supervisors and 
forelIle!l , 1 
D. Personnel 
specialise 
Skilled labor 5 
E. Manoeuvres 
Laborers -
TOTAL GENERAL 8 

T.:::.bleau 7-c 
Table 7-c 

lUGER 
PERSONNEL - 1977 

I SCRTN DND IllVlT 
I 

3 2 1 
2 7 4 

1 I 5 6 

5 95 63 

I 
- , 343 172 

I 11 452 246 , , 

DTP = Direction des Travaux Publics 
Directorate of Public Works 

DZAD 

3 
7 

7 

, 
! 53 
! 

280 

350 

SCRTN = Service central des Routes et Travaux neufs 
Central service of roads and new construction 

DND 
DldT 
DZAD 

= Division de Niamey - DOSSO 
= Division de Wu,RADI - TAHOUR 
= Division de Zinder - AGADEZ - DIFFA 

DMTP = Division du Materiel des Travaux Publics 
Mechamial Divisision of Public Worka 

Source : Enquete du Consultant 

; 

IllVlTP TOTAL 

2 12 

9 30 

10 30 

I 

I 281 502 

I I 3 798 

305 1372 I , 



INSTITUTION 

ollege et lyoee 
eohnique 

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

F P P 

F 1'1' 
C E 0 M 

I 

Tableau 7-d 
Table 7-d 

NIGER 
MOYEN3 ACTUELS DE FOfu~TION 

PRESENT TRAINING RESOURCES. 
.. .. .. .... 

Type de formation Effeotifs 
Type of training Nomber 

, .. 

.. 

BAC et CAP Variables suivants 
. options eleves ad-
ms de 10 a 27 . , 

... 

Technioien du ni- Variable de 2 a 10 
veau C (CAl' ) 

. 

Perfeotionnement Nombre variable de 
niveau 4e cat ego- 15 8- 20/ans 
rie (recyclage 
4th level and 
retraining I .. .. 

Observations 
___ T_ • ~ • 

Zinder (Niger) 
Franoe Cete d'l-
voire S~n~gal 
Bamako Tohad 
Niveau superieur 
et ad~l!tnts tech-
niques . 

CERFER Lome cete 
d'Ivoire Chef 
equipe et atelier:s 

Ce o entre doH 
~tre reanime par 

.(ormateur 

I 

C F l' P = Centre de formation professionnelle et de perfectionnement 
Source = rapport TP 1973 et adjoint chef TIMTP 



DeSignation 
~e of Equipment 

.. Bogin chargeur sur Pnem: 
~ader - on tires 

!-

~in Scraper - Tracte 
" '3araper on tracks 

Tableau 7 - e 
Table 7 - e 

- .~ t"»f',,' . - ..... 

INVENTAIRE DU MATERIEL 
EQUIPMENT INVENTORY 

Quantite Annee de mise 
QuanJoity) Iren ciraulatior 

stc:rt-up ,Year) 

4 1970 
2 1974 
1 1977 

1 1968 , 2 1971 

1:'""'""' "'"'""'116'11"'.\. 4 1970 
~1ractor on tracks 

-~!racteur A, Cheni11e/ 110/120cv 4 1970 
~actor on tracks 2 1974 

1 1976 

-
I-!lngins Nive1euse 2 1964 

Grader 12 1970 
1 1977 

I Tracteurs a Balai 31 ::'970 
SWeeper 8 1971 

1 1972 

Compacteur Automoteur 1 1971 
Compactor 1 1974 

Compacteur Tracte 0 
Compactor 

Cy1indre - Vibrant 2 1970 
Vibrating Roller 1 1974 

~ouleau Pied de Mouton 0 
Sheeps-foot roller 

Rouleau Usse 0 I Finishing roller I 

1 

Annee de Renouve11ement 
reforme (Replacement) 

J'f~1 

1978 4 
1982 
1985 

1978 J 
1981 

1977 4 

1977 7 
1981 
1984 

1977 8 
1978 
1985 

1979 
1980 
1982 

1981 2 
1984 

6 

1980 2 
'1984 

4 

4 



D3si.gnation Quantite 

Camd~n - Atelier 
Mobile workshop 

Camion - Benne 
Dumptruck 

Ca~on - Citerne 
Tanker Truck 

Canian Graissage 
Lubrication Truck 

Carnian plateaU - Flatbed 
Vehicule Point Il~ Temp·' ~ . 
Sprayer 

o 

3 
7 

16 
19 
4 

1 
2 

1 

1 

3 

VehicuJ;e Tracteur Selle tto 2 

Vehicule Tout Terrain 
All Terrain Vehicle 

1 

Vehicules Semi - Remorques 1 
porte char 10 ans 
Vehicule remor'l.lle 2 ossieux 0 

I' II 1 II 0 

Vehicule Peugeot Break 1 

Vehicule Peugeot camionette 7 
750 kg 
Pickup TrUCks 9 

Vehicule PiCk-Up 4 

V~~~cule de Liaison Divers 
General Purpose Vehicles 

2 

2 

4 

Tableau 7 - e (suite) 

Annee de mice Annee de Renouvel1ement 
en circulation Reforme (replacement) 
( start up year) (JlJ.lJkillg:%Et') 

1973 
1974 

·1975 
1976 
1977 

1971 
1966 

1974 

1972 

1970 

1971 

1976 

1971 

1975 
1952 

1975· 

1975 

1976 

1975 

1976 

1973 

1978 
1979 

... 1980 
1981 
1982 

1979 
1984 

1979 

1977 

1980 

1979 

1981 

1981 

1982 
1972 

1978 

19'78 

1979 

1979 

19liO 

1978 

1979 

4 

56 

6 

4 

1 

3J 

3 

1 
7 

12 

40 

21 

2 

4 



. 
DESIGNATIO:l 

Tableau 7 - f 
Tab 1e 7 - f 

NIGER 

Entretien Routier Eff~ctue Actuellement 
Road Maintenance Presently carried out , 

, 
Reseau non entretenu Reseau reQuliere \niseau partiel1ement 

~ent entretenu entretenu (partially (un-mai ntained neb!Ork 
(regularly maint maint. network 
net-!lork 

Nombre de km 
(number of km) 3980 1077 2016 
Pour centage du 
reseau (of network 

56% 15% 29% 

Type d'entretien 
Type maintenance 

1. m~nuel (manual, sur 85% sur 30% sur 3% 
2. reprofilage 2 camp1gnes an 1 foi s 'an (balisage) (markers) 

Campa (2 traitements 
(grading -
compating) 

year) 

3. reprofi lage 250 balais ans 2 campagnes an -
lege;- , 
(dry grading) 

4. rechargement localises et 
(resurfacing) faibles (few 

and localized) , 
Derenses par km routes Routes 
(expencitures par bitum~es en terre 
km) paved Earth 
prix 1975(prices} roads roads 

~35000 226000 158000 4600 
% des depenses 
normales**(of nor-
mal expendituresj 60% 60% 40% 0,5% 

-Eva 1 utl on 'du bud-

I 
1976 1977 Iget (change in 1973 1974 1975 

budget) 
Illillion FCFA 

1300 1400 Francs cDur3nts* 1041 1100 1200 

1041 Budget d<!mande 
croissance de 20% est ~eqUested budget) Chiffres non d'ispon1bles. mais un 

du budget demande souhaitee (figures not available but a 20% grOl"th is 
\' of requested) 100% desired) 

Source: Rapport TP 1973 
" croi ssance estimee a 8% par an (grm1th estimated at 8% !)er year) 

** appreciation travaux publics (estimate by Publi c works) 

._._. 

\ 

) 

I 
" 

\ 
~ 

I 
I 
-



Tableau 7--g 
Table 'i';s. 

N I G E R 

COUTS UNITAlRES DES TACHES D'EN~~IEN ROUTIER 
UNIT COSTS FOR ROAD MAINT:i'=-TANOE TASKS . 

(en prix 1977 avec T.T.C. - 1977 pl.'ices with tax) 

T~che 
I ROUTES BITmTEES 

a) Points a temus et entretien des 
accotements -

b) Autres t~ches - periodiques 

" 

c) Entretien - Ouvrages et signa
lisation divers 

Toutes t§.ches 

II ROUTES EN TERRE 
a) Point a temps 

b) Drainage de. la chaussee 

c) Lutte anti-tele ondulee -
Reprofilage 

d) Entretien des ouvrages d'art 

e) Entretien ameliorant 

f) Signalisation et divers 

g) Rechargement sur 15 cm d'~paia_ 
seur 

Toutes d'ches 

S.F.G. : Sans Frais Generaux 
A.F.G. Avec Frais GeJleraux 

I Observatlons 

(I/II~cadence ~ctu€l de 
refection dont Ie chiffre . 
est 2xco~t aotuel) 

applicable a toutes les 
t " rou ss amena[.;ees 

Routes en terre et pistes 
amel:j.orees 
Toutes les routes ell 
laterite 
Toutes les rout~s 

Routes en terre ~t piRte 
alleliorees 
Toutes les routes en terre 

Routes en terre mode me 1/ 
(1/5) (3:lCfrEFluenc a actuelle) 

I uoUt annuel par klll 

60.000 SFG 
65.000 AFG 

569.000 SFG 

614-.000 AFG 

9.000 SFG 
'10.000 AFG 
638.000 SFG 
689.000 AFG 

88.000 SFG 
95 0 000 AFG 
8.000 SFG 
9.000 AFG 

31.000 SFG 
33.000 AFG 
21.000 SFG 
23.000 AFG 

115.000 SFG 
16.000 AFG 

5.000 SFG 
6.000 ilFG 

108.000 SFG 
116.000 AFG 

270.000 SFG 



Tableau 7-h 
Table 7-h 

BESOINS EN REHABILITATION ROUTIERE 

ROOD REHABIL1TATIOJ.T REQUIREloIENTS 

(~ l'eotreprise - by contra~tor) 

f--------------------------f\-------------
I longueur Co~t/km I Cout total TTC J' 
',' (length) (cost/km") l( total cost) 

(km) (CFA) (with taxe) 
~------------------------------'I --------- ------------ ----------------t 

I. Besoins imm~diats 
(Immediate needs) 

Routes en terre sam. 
(Partially improved earth 
road) 

2. Besoins minimum 
/ 

Pistes amelior~es 
(improved tracks) 

3. Total 

438 

I 639 

l-----
r.o77 

2.600.000 

1. 250.000 

1.13B.8OO.0OO 

1.llB.250.o00 

j 

2~257~050~~O- I 
-'-------'" " 

Source 
/' 

Rapport Annuel TP, 1973, et Ie Rapport d'Activite T.P. Division 
Niamey - Dosso. 1975. 

" " Cout de rechangement plus 20% (Cost of resurfacing + 20 %) 

'. 

http:1.118.20.oo


Tableau & 7- i , 
Table 7- i 

NIGER 

BESOINS EN REHABILITATION ROUTIERE 
ROAD REHABILITAT~ON REQUIREMENTS 

\ 
(a,l'e~treprise - by contr~ctor) 

----~------- --------------- -~,-----;----;---
Gout total Amortissement Pleces detachees 
Total cost (depreciation) (spare parts) 

(TTC-with 
tax) 

Carburant et hUile 
(fuel and oil) 

--------------.., 
Main d'oeuvre 

(labor) 

------------ --------------- ----------.------ -------------------- -----------.-. 
I. Besoins immediats 100 % 28% 2tJf, 20% 2tJf, 

(immediate needs) 

Routes en terre sommaire U.)8,80 -318,86 
(partially improved 

296,09 227,76 296,09 

earth roads) 

Besoins minimum 
" ~ 1;118,25 Pistes ameliorees 

(improved traCks) 
31.3,U 290,74 223,65 290,74 . 

Total '2.,257,05' 631,97 586,83 45l,1il 586,83 

----.----------------.--------------------------------.--------------------------------------- --------------

Sources Tableau 7-1 et pourcentages de composants de llanalyse du Consultant 



Tableau 7- j 
Table 7- j 

/mER 

INVESTISSEMENT t·lININUN EN ~IATERIEL NEUF 
mNI~!uM INVESTI11ENT IN NHI EOUIPr·1ENT 

(miilion de FCFA) 

-8'111 dozer 08 

- Bulldozer 07 

-- Bull dozer 05 

! - ~ ··:.;:2r 

I ... ". a'::~euse (Grader) 

- ,~~~acteur ~utomoteur 

! - R~uleau Vibrant 

~--<on Benne 4T 
I I -C~mion Benne lOT 

1 _ emi on citerne eau ,., 
c::n 1 i tres 

Prix Unitai re 
Unit Price 

HT(w/o Tax) TTC(w/Tax) 

44,425 

30,975 

20,569 

43,075 

16,580 

14,300 

15,530 

23,060 

3,355 

.7,090 

5,295 

50,945 

36,475 

23,588 

50,830 

19,570 

17,200 

17,928 

. 26,605 

8,825 

7,950 

- Comio 1 ceterne carburant 

I 
CI).COO 1)' 7,9129 

Vehicele Tout Terrain 
8/10Tl)xl) 7,710 

1 

Ci'J1kn Porte Char 
32/36T 

Peugeot Break 

r-,'::;eot Bachee 750kg 

":~icu1a - Pickup 

\. Total 

1 ,430 

1,225 

2,346 

11,194 

10 ,971 

18,325 

2,320 

1,~OO 

3,728 

;. J Cout Total 
Quantit Total cost 

3 

10 

14 

9 

13 

8 

6 

6 

122 

44 

9 

9 

3 

12 

40 

21 

HT(w/o Tax TTC(w/ Tax 

133,275 152,9:35 

309, 'I :: (, 364,750 

287,956 

387,675 

215,540 

1H,400 

93,180 

138,360 

409,310 

311 ,960 

47,655 

47,'177 

69 ,3~.o. 

I)~, , 136 

17,160 

49,000 

49,266 

2729,500 

330,232 

457,470 

.254.410 

137,500 

107,568 

159,630 

507,151 

388,300 

71,550 

67,161) 

98,739 

54,975 

27,840 

76,000 

78,288 

\3334,505 



I 

1. 

a) 

b) 

c) 

2. 

a) 

b) 

c) 

Tableau 7-k 
Table 7-k 

NIGER 

BEsoms MINIMUM EN ENTRETIEN ROUTIER EN 1982 
MINIMml ROAD I1AINTEl'~,UWE REQUIRWiENTS IN 1982 

.L:0ngueur \.!ou1;/.lnll VOli1; 1;01;al 
(length) (cost/kIn. (Total cost) 

(in FCFA) 

Entretien courant 
(Routine Maintenance) 1 

routes bitumees 
(paved roads) 2.850 75;000 213.75 

routes en terre 
(earth roads) 3.151 182.000 573,48 

pistes ameliorees 
(improved tracks 639 140"000 89,46 

Total 6.640 876,69 

Entretien periodique 
(periode Maintenance; 

routes bitumees 
(paved roads) '2.850 689.000 . 1.963',65 

routes en terre 
(earth roads) 3.151 116.000 365,52 

pistes ameliorees 
(improved track) 639 26.000 16,14 

Total 6.640 2.345,31 

1. Prix 1lllitaires du tableau 7-h (1lllit prices from table 7-g) 

, 

* 30 % do la longueur r"charge x 1,10 aug. en prix 1llli tll,ires 01-
.67 largeur par rapport au cout de rechargement sur les rouLv~ 
en terre. 

'. 



Tableau 7-1 
TaMe 7-1 
N I G E R 

OOl"lPOS.ANTS D' ENTBETIEN ROUTIER nlUl1U!1 
l'1INII1U!1 ROAD !'JAINTEN1J'JOE cor~1Pf)NEj\TTS 
(millions de FCFA TTC with t~Aes) 

Cout total Amortissement- Pieces detachees 
(depreciation) :Designation Total cost* (spare parts) 

(!1FCFA) 

1. Entretien courant 
(routine maintenance) 
a) Routes bitumees (paved roads) 181,68 45,42 
b) Routes en terre (earth roads) 487,46 121,87 
c) Pistes ameliorees 

(improved tracks) 76,04 19,01 

Total 745,18 186,30 
Entretian periodique 2. 
(periodic maintenance) 

roads) 1.669,10 83,00 a) Routes bitumees (paved 
b) Routes en terre (earth roads) 310,69 87,00 
c) Pistes amGliorees 13,72 3,84 

, I 

Total 1.993,51 173,$~ 

,. Frais gene raux (15 %) 410,80 

4. Total generaux 3.149,49 

* Conts du tableau 7-k reduit,de 15 % des frais generall.x 
** Y compris les coftts de materiaux 
1) 25 % Amort., 21 % pieces det., 22"/0 carb., 32"/0 M.O. 
2) 5 % Amort., 5 9S pieces det., 85 % materiaux at carb., 5 .; M.lI. 
3) 28 % Amort., 26 % pieces det., 20 % carb., 26 % M.O. 

38,15 
102,37 

15,97 

156,49 . 
83,00 
00,78 
3,)7 

167,35 

Carburants 
lubrifiants' 
(fuel and oils) 

39,97 
107,24 

16,73 

163,94 

1.420,10** 
62,13 
2, 74 

1.484,97 

Ma~n (f foeu_ 
vre 
(Labor ) 

58 
155 

24 

,14 
,98 

,33 -,-
238 ,45 

83 
80 

,00 
,'18 
57 3, 

--' . 35 167 . 
_--t.;, 



Tableau 7-m 
Table 7-m 

NIGER 

BUDGET DE FONCTIONNEMENT ~IINH1Url 1977-1982 
r.lINHlUM PROGRAr~ OPERATING BUDGET 

(millions FCFA) . . 

. . .... ... - 1977 1978 1 1979 1980 

1. Budget Mi nimum 

a. Entretien Courant et 
Periodique (routine 
and periodic maint.) 

1200 1430 1660 1890 

b. Rehabilitation* 250 500 500 500 

F . G/'-c. ralS eneraux 200 240 280 320 
(overhead) 

d. ~ortissemen;l 310 320 330 340 
Deoraciation 

Total (FCFA constant) 1960 2490 2770 3050 

Facteur d'inf1ation 1.0 1.10 1.21 ].33 
(inflation factor) 

iota1 (FCFA courant) 
inflated FCFAl 

1960 2739 3352 4057 

2. Participation Exterieure 
(Foreign Financing) 

a. 80% Rehabilitation 200 400 400 400 
.-

b. 80% Entret. Periodique 400 590 780 970 
des Routes BUumees 
(Periodic ~iint. on 
paved Roads 

Total (FCFJ1 constant) 600 990 1180 1370 

Total (FCFA courant) 
(i nf1 ated FCFi1) 600 1089 1428 1822 

~. ~udget R6e 11 e t·li ~ True r·lln Budget 
1360 1650 1924 2235 

* A l'Entreprise - (by contractor) 

1981 1982 

2120 2350 

500 500 

360 400 

350 360 

3330 3610 

1.46 ].61 

4815 5812 

400 ·~OO 

1160 1350 

1560 1750 

2192 2818 

·2623 2994 



( 

Tableau 7 - n 

Table 7 - n 

Niger 

Besoins en Investissement 
(Investissement reguirements) 

(millions FCFA) 

Pesignation Prix TTC J Taxes Devises 
Price \1ft (foreign 
Taxes exchanqe) 

l. Amenagement 
(Improvement) 
Subdivision Arlit 
et la division 
d'Agader 50,00 9,00 11,00 

~. Achat materiel 
(Equip. Purchase) 3334,505 609,005 2725,500 

3. ." / 
266,760 48,017 218,743 Pleces detachees 

(spare parts) 

Total 3651,265 666,022 2955.243 
I 

Source: Tableau organigue mat~riel, TP 1975 
Inventaire materiel ' 
(Equipment Inv~ntory) .-
Prix achat materiel et materiaux Niamey 
(Purchase price Niamey for materials and equipment) 

~1onnai" locale 
(Local currency) 

39,00 

0 

12,00 

51,00 



~ 

1. Amenagement 
Division Aga-
dez (improve-
ment) 
2. Materiel 
(equipment) 
3. Pieces aeta·· 
chees 
(spare parts) , 
'4, Assistance 
technique 

rOTAL 

Tableau 7-0 
Table 7-0 

NIGER 
Programme minimum d'investissement 

Minimum inv,estment program 
(millions FCFA) TTC-with taxes 

1977 1978 1979 1980 1981 

- '25 25 - -

3335 - - - -

267 - - - -

6 6 6 - -
3608 31 31 - -

(en prix constant - in constant prices 1977) 

'. 

1982 TOTAL 

- 50 

- 3335 

- 267 

- 18 

- 3670 



8 CI SEiillGAL C - 1 

Smnnar"'T ., 

FroB 1971/72 to 1971~/75 t~le size of the road netuorlc 

to be }1aintninccl i...,. Senee:c..l c1 eve lop Gr"!" as fcllol"Ts: 

1971/72 197'+/75 chanp:e 

Paved TIoads 2499 3130 + 17;~ 
}~arth ~oads 6S2[ 6582 5 rc' 

- 0 0 ,. 

Over t~10 Sffi.:'G :>eriod, J."LU1.ds accorcl0r"~. by the Government; .!:v:i. 

rOf"~d nain-(;ononcc l"'81)re8entecl only 3L1-5~ o:f the amount 

roquiroc:J. "by t:10 Directorate of P1~1Jlic ·.ior).cs.' In fact, since 

1963 tile bud[5'et; for road naintenc.nco ~_1.<:'.s steadily 

o,eclinQd in .real teI'llS, l·.rhile ttl8 VOlUTolC of r.:aii:ltenGnce 

responsibility ha~ crO'tm .. 

The ni tU[l.tio.i1. is 01' CO'..lrse c::::acerba"tcd by th.e norJ,lD.l 

asin;~ and ~Te0.r-i:'nd-teLlr on the nctl"Torko In aclditiol1, t1!.8 

bllclcc·t dOES not tr.tl,:c tJi.G d.e2.)rcci2.tion nf Public ~:or~::c 

equii)l';1.e-.ri; into (-"l.ccolmt; .. 

Lainten=ce res:10nsjl)ilitioo c1urin~ '1'.)75/76 £tS 

obtained :[7.>Oj·: "[;1'.0 Eour-Year I·aintenancG PrOrrar.1r.lG conccr)'l" 

the follouillCl 

24-S:; kms of ::laved road 

3307 1ms of eRrt'\ road 

In order- to Humtalll this not\lork rJost offoctivoly c.','riur; 

t~1..e 1C;77/78 financial yc;:-:r, t~:.c follo1'lin(; InJ'J;)(~i8:"ce 

Ac.!cions Flust he underta.ken: 

1) . acilievo 'tho forccast lJudcetury level for rout inc 
r.1ain~eni.'nce durin~· 1S77/7G (-G11ero is otill far 
to [;0 iUBlJit e of 0. 15~~/ye~~r incrouse bet1'1e0ll 
1<;;75/77); ~ 

2) reh,~bili tate cercaia links l-Ihich hL'.ve nO'1; bOOJl 
nailltaincc. for SOf\eti...le or l'!hicll 11.'170 heen 
seriounly dar.1c.[~ccl c1.urinC sllccesnive rc-iny seasollD", 
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The cost entiF'ate f'or "i;~'.cse [',ctions is: 

TIuclr;etar:; supplement for road 
L'l~; ~tonri"ce "7G.O l.l_i ll~o.;:l F01o'A ~~ lc~ OOVOOQOOOCOOQODOOOOO. ~ ~. ~ 

l.iaj or rehabilit;p.tiol1. t'Torh:s 

Total 

8.2 no ad_ l'fetuork and Trc.i'fic 

0.2.1. :.TehTOrk ane, traffic. 1977 

The sOl1.GGa~eso road ne-cuork is clttssificcl as 

.follo~TS : 

lTational I:oac1s 35[;C ICES 
ReGio!lo.l Hoo.ds <;30 kulS 
DO)?2rtJ~entc~1 Roads 5202 1~·,lS 

Table 3-a ,}rorJents the saliont fcaturcs of t~e llctl!Orl{. 

Traffic levels tier::~ G:.,;tHblis~lE:lcl based 011 COtUY'c8 c:::(vc1..:-Goc.l 

bctuecn '1<;71 and -;':>76 - - po.rticulc.rl;y- on t~;oEe 0:(' 

1975 C'.nrl. 1975. ~121C o.ver2["e annual [,rm-Tth rato vas 

computecl (:1,:6 Go75:o 

C. 202 l~ et':Iork and tr2.fi"ic 19G2 

Tho size Rnd COTlposition of th.€} rond netuorl;;: 

in 1922 nas forecast basc(~. upon :OI'ojections hy t~1.C 

1'i:;1if;try ()f I'ublic I:!or:cs, 1:rbanis:' and T:;:>anoport 

Ll.:l,JUT us ".'jell as on specific projoc"i;s ~.lready 

1.lnc1or'uay or clue to CO.ili.loncC soon, inclu.dinG: 

TIenair of" rural roaus for develol"l:lcnt end 
lIclesellclo.ver.:lent" uithin t 11.C franc't1or!;: of t~l' 
'C'r,'cnt Aiel to the Lahel project (fin81lced 
by the '"DF). 

'::"'oconc1. ~~i[:"2!ro.~; ~I)roj ec (; of the I:snn cOl1cernine; 
reh".oilitf:'[;ion ant':. improv0l1ent of 1,:'»1 l':ITls 
01" rural feeder roadD Q • 

Tablo O-b providcs the ~1.etailr: of the 1932 ro::>.d netl:or2c 

.forecast, includj~n~' tJ. ... l:~fic, uhicl1 has l)ecn ass1Jj~~Gcl to 
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8 0 3 Present La.intol1D.l1ce - Orr-D.l1ization, Leans and ~.ot~'O(l.B 

8 0 3.1 Cr;,nn:i.zatiol1 and po:('soln1.el 

The Decree }~0751J2S or J\11y, 1';75 concerniu~' 

tD.C reo3:'c=.nization of }!:P' _ UT, ::?J:ovic1.c(.~ .for the 

creation of a. Hoad j .uin-CCUtL'I'lCC JJiv:i.sion' (DEn) 0 

TJlio division iB ttCco1}n-cc.blc -GO tl18 Directorate 
of ]':"1.1blic ~!or~(s c'Lnd is rcs-~,oi.1 sible fa:c t:1C or['~~liza'l;ion 

and SltJ?crvision of road )1t .... intenancc o Ita role Df}tl:-ecil 

the DircctoJ'£l:CC and t110 t:lrron{~i6DBneu'GS is still 

bein~ define-do Tc.ble D-c sl;:ctchBS i-i;s :~:)ril1cii1t',l 

activitics~ 

~hcr(} o:,:ists a hierarchy of l'"Jaintenancc teeDs: 

1) 

2) 

::?egiol1e,l ~cams (12): attacilcd to the I'v.1)lic 
UorJ.-:s arrol1(~~Ssc11.el1t offices to cQrr~' o,ut 
roo, ti:lG J1['.llT'cen~UlCG anf~ BIly 1..1J1.forOf;een -G<... ...... s~<:s 

Inte:;?;:,cr;oiop.8.1 TCru:1S (12):' attached tc:!::-yO
rarily 'i;o P. c.rronclissement,:, fo!' con 2)13-
:r.cn-'Gar~- rOl?.t2.l16 Ptain-tcnance activit:?" 0 

3) D;~R Tearl~ ([~) 

It. sh~uld be a dded that 3 supplementary regional teams are en 
visioned in the IERD sponsored rural feeder roads project. 

1) :J:~C ::erfoJ:'.Ga.ncc 'of t~1e Central :;-~<ll..1ipncn'[; 
Unit' (Fel;) is :aot ;:"ct £'atis:factory c..'l"!.d -t;~lcrc 
is also a Inc!( of oua_lif'icd lJ.CC~ul':':1ics .. S!ho 
e.fficienc-f7' of -c~'!.e tiOi. cO').lc~_ be : 'ueh ii''1_'):r'oV~(~ 
t~~I'o12~h b;tter or~~~iz,'7.t;ion 2.il.l0:'_ .::'..t r·:niC. 
un(1 ~yste. !c_tic G::cc1.".tion of r871::i:c pTlr~. 
sC!"J'icinr; tasks .. 

2) Repair and maintenance of equipment: 

Equipment managed by the PGM is listed in Tables 
8-d to 8-f. Its condition is in part due to 
the lack of qualified personnel which inhibits rapid 
reparis. In addition, urgent work orders frequently 
result in the prolonged stoppage of normal repairs. 
The situation is I?!~,tte~,_i}" J~:l)_~ ~-,,rondissements. 

r:olJile sc:,:'vicc sto.tions, operated 1)~, 
t~lG :3r~CIl are operatinG satisfactorily a:i'!cl 
·~:1eir effect can be seen in the reduction 
o.f !.!D.jor breal\:dotVl1So The training of 
uerson::'lel :for these stations gust be con
tinued. 



3) 

5) 

5) 

p. - lj. 

~Quipme!'.!; overheut takes place in auxiliary 
Horkshops a'E '1'i!I."S, ST. LOUIG and T.U',R;'COmmA. 
The first IctCl~s tools and the last tHo lac;: 
sUyervisory psrsoLL~el~ 

Service station::; and pararcs consist of 
BO!)2lo (see above) and f':u:ed. Both are 
o~cratinG satisfactorily. 
~:iu1)ply system is not functioninG e.ffi
c~entlYe Il!hcre are seriolJ.s del;:.'\ys in regis
terinr: i)[~:cts on e.rrivul iJ1. "tihe etO:L'0rOOm 
and in t11eir clis~;>atch to arrondisBOl'lentso 
Cost 8,ccomr'cin;- syste~u~ for the ICr~ have 
JUs'e "JceJl es'te.512sned 1-T2tlun the 03.JCE 
(Office o£ Studies, Coordination a11d Lcthoc'.s) 
and uill pm"mit: 

'ellc ostl~blis1rc:lt 01: equipment 
utilization costs; 
a cO!leX"Gnt lTor:,: o~dcr syst;erao 

Routine Flainten2.11co o;Jerations carrieD. out in 
1 S'?5/76 concorned 249<; :tns of puv,:r', r02-ds (?J1cl 33'lO )::ns 

of ec.rJih roads ... IlaintcnancG r!ot-I:: by t~'le Ji~obile tea.r:1S 

has iLr,:orovod. year after 'JTear due to p<:rticular bud

r:e-'Gary el1phasis on t~lG8C units and 0. reduct:i.on in the 
frf,quency of cCJ.ui;1r:lent ~)roakd.ouns. Ho.Jcvor, t:'1o level 

of h1aintenonce carried out is li)::ited. by bude;otary 

constro.th t s 0 

The 1'11.n08 voted for i~aintenallce of the J:wtional 
T02.(~ nettlor~~(e::,:clu(l.i"l~~ feeclor roads, structurcfJ, and 

nain-;:;enunco and. O1)f)J:'ation 0:1 ferries) as well as t:,e 

bt~d:::;et i:o:c(",ee.st s :9reJ)&re(1. l)y the Direct;orate oL :Fublic 

Horh:; for the ))ed.od 1';70/71 - 1976/7'? ere preDel1tcc 

in TO-ble 8-g D TJ:'D.12::;lD.tin{~ thJ' i'ifILU'cS in.c1icato(- in t 1l3 

col1.l!.1l1. lIc::ec1it$ 11ot6s" into conct8.11t Francs, reveals 
-clJat in 1S53, .:for r:.. ]J3.vcr~. roa(1. ne -;l-~or]~ ap'pro'!:i~":'tely 

one-half of 'c.:I, :'lrCnoll-G,: the funds available \'r8rO 
nearly (10ublc t'\ODC alloc>:>.tccl i?:l 1CJ76/77. The const,-.nt 

decline in !:~intenance budp,e-c is E.ll the more ,s:,crio1J.[; 

in vict'f o.f tJ1C~ ru:o r re.s:sivelJ~ heavier use o.f the road 
ne-Cl!Or:to 
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Table 8-h preGcl1ts -I;hc coot of ;lo.intonancc ill 

1975 llrices for -::;:'_0 ~)criod. 1963/75 by kilo;:loter 0:(" 
paved rOD.("l.o 

Unit maintenc:""i1ce cost q per km -r;'lcrc est3..o1ishet. iJ!. 
1'.177 priceG. These ,"!:)OIlli-i:;tCl~_ t:l.G a..-'"ll1.ually !Ilaintenal1.c8 

blldEet L"'Gquire;nent~ to 110 esti'J.8ted fer each suc.ceeding 

fiscal yearo TC::.ble C-i presents the D.veraFe (l.irect 

I-1aintcna2lce COS-GO per ].::cc:O for 1 S75/76 by rlD.iatencn1.ce t02-':!:: 

( resurfacin~;, llatchinG, ditchine-, etc.). Per ldlol'ietcr 

averai;.e !:1aintcnance cos!. s for :laved and eart}l roads 1"ere 
calculatcd for both contractor-and force account couponents: 

paved roa.ds 
earth roads 

1S1,4'l3 FCFA 
99,289 FCFA 

Analysis of the budr.;et reveals that the -funds allocat.ed 

in 1S75/76 "ore not sufficient to cover t'le rental costs 
of equipl'lcnt and vehicles established by t]_~c I-CLo 

c.5 Rehabilitation l'l.equirc;'lcnts 

Present needs are restricted to the i;;m.ediate reha

bilitation of iI-lporlo.nt road links the norr:al l:laintcn=c() 

of uhicl1 has lonr; been ncglectec'i_ or "hich have been 

severely d.2.l:i3.Ged. durine Buccessive :-cainy .seasons .. The 

pro['_Tml COl1CCrllC tho follo;cinr-; links: 

Iil: TICK - r:':\'OL~-~GK 
r8'1,lG:. - Lji.OIfA - COLCBAl:L:: 

as uell as several other roads, the rehabilitation of ,-jhich 

has beon requested by p-overruJcnt authorities. The total 

cost is estip<?,ted at 1C905 nillion FCFA. 

The paved road reinforcel'lent progrm.1s currently 

underHay should be f:lentioned.: 

892 million CF" over t'10 years on 109 l:ns and 
.,.rill l:JC cOClpletcd in J"L'Ile, 1977 (I:0A financed.). 
221 lans for uhich the encineerinc stucly has 
recently been cor.l'~leted .. 
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D. G llaintcnance Regl.lirements 

[;.6.1 Inmediate 

T".a.eso ·concern rOl1tine m.aintenal1C0 over tl'lC 

nctl"fOrk and the quality e- visioned in the Four

Year l_uintenancc Pl~~ presently beins executed, 

8.6.2 l'iniE!1J.P1 

l~inim1J.P1 naintenanc0 of' the road nctuork iE to 
be ensured oy all incj~eased budcet (seo Section fi.7 
"hich £'0110\.18). 

807 Recor:ln.en<lec~ P:L"'O .... T8EIS and Resources 

The il.:;::taci.2.te prOe;ro.:.1 action.s ann t:18 nec(1.s 

CivinC rise [;0 the!! can be l)rie:fly listed: 

needs 

1-- J.ttaim:cnt of it,ainte
nancc level targeted in 
the F01..1r-Year l~aintenance 
Bro["rOIl (l..maeI'l'Tay) <> 

2- Rehabilitation: 
)],A'i'IGK - ICOJ,AG 
L(-UG"~ H.-o:,,A 
L:~Ol:;A - GOLOB;ur:~ 

3- Reinforce1'1_ent - 109 k_r.1S 

LI-_ Heil1.foX'C01r..ent - 221 1:0:18 

Actions 

Achieve Dudc;et level 
.requested each ye2.r. 

Cb-cC"'.in financinc; Qut;side 
of the present 1,lairLte
nance budp;etc 

I'.I-. Project v.ncleruay 

Study com])letecl 
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1) I1ecu.rrent bUG,r;ct: The recurrent expenditur!,_ 

to take into account must cover routine and 
periodic road maintenance requireLlents. 
Table G-j provides a T)rea!,=doT,'m of' Sene~r;"l f s 

llain'GOnance lJudget for t~e perioe'!, 1S70/71 -
1';76/77, Nhile Table L-k f~ives the brea?:dol';n 
of the i'orecast bude;et which the Consultant 

recoIlliends.; The -'cransf'er of .L;lain'cenance e:x::?0nses 

associated l1ith t;~c end of the IDA-financeo. 
second lIighway Project 1'Till have to be tal,cen 

into accotmt in the '1982/S3 budr;et. 

Senec:al l11.1st .,ruee a sir,nificcn-t effort 'co 
ov'crcor',e th" forecast budget shortfall which 
oocains throu;:':: 1<)04/82 if no iraproveneni.; iE 

T12.C_El .. T~'1e fOT8cast shortfall is nrGsentef.! 

in Table [',-1. 1m equally distu.rbing aspect 
of this SitEO.tioll j s that GQu197:ont, presently 
in Vlor!:in:::: cm.1.(l.ition, uill not ")e l e.blc to be 

T0I'18.cecl C;.S lirlited resources per7it no .dopro 

ciation to be sot aside for replacement 

2) Invest~c_. The only investment necessary 
if "Ghe bvc"tr;e'" /jap is allot'Ted to renai;;! ,-ould 

;Je that foJ..' C 'Juipment r$.placeDeni; 0 

CD 8 sprc j.ninr, a..l1d TccJu1.ieul Assis'cance 

:;:'lDn 1975 to 1976, training activities lrej?C 

liIli ted 1-y lu01: of ; !inimUiij bud(i;Gtary reso'.:rcGs·; a 

consequ:x .ce of the lJl1dc;et Gap discussed previously" 

IIouever, in General, th:.."': L1inisterial Y.lersonnel 11o.S 
roceiv(.c'. adequate unper level traininr cOll'nGnst!:cato 

uith t: t rec;uireBents of their daily 1-/ork. 
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A s~ecialist in trainiDf, took up his post in 

1976. Trainin[,; profrQJ~s and sel'li:1ars have been helet 

for tae follo1;inc: personnel; 

2 ree;ionnl uorks~1o:b .!.:anaGers 
3 service s·t;a.tion chiefs 

2 r:arage chi0.fS 

2 sup':Jly/procvreElel1t specialists, drivers =d 
equip~·lent operators." 

Finally, an effort has been or~ru1izcd to identify 
l'IOr";:shop Dorsonnal uith. goou Twc~!anical 1:Iptitl1de. 

s~e .. 2 TechnicHl assistan.ce 

T:le technical assistance prosently posteC': to 
the Public :!o:c];::s i~ .su.fi'icient .. 

--



Tableau 8 - a 

Le Reseau Routier et son Trafic (1977) 

Classification Routes Routes en Terre ~outes en terrE Route er Route en Tota 
Revetues a caracterist- _ Vuneliaree Terre Terre au 

ti que- definitive~ sable 

Routes Nation.'.j/"", 1961 : 461 1158 0 0 3580 

Routes Regionales 370 0 450 110 0 930 

Routes Depart. 165 0 3.420 625 0 5210 

Routes Identifiers 0 0 0 .2240 1290 3530 

lrota1 2'196 461 5028 3975 290 13.250 

Irrafic Journa1ier Routes en Terre , 
: 

Noven Amel10ree au non - , 

<- 10 - - 7185 1290 8075 

10 - 30 - - 260 260 

30 - 60 -. - - 420 420 

50 - 100 20 - 540 560 

100 - 200 90 461 310 861 

200 - 400 1368 - 288 1656 

/ t,oo 1018 - - 1018 
, I 

Total 2496 461 9003 1290 13250 



Tableau. 8 - b 

Le Reseau Routier et Son Trafic (1982) 

C1assifieation Routes Route en Routes en Routes en Pistes en Total 

Revetues 
Terre a terre Terres terre ou 
caracteristique Ami1ioree sable 
definitives 

.Route tlationale: 2484 - 1096 - - 3580 

Routes Regionale . 502 - 428 - - 930 

Routes Departe- 228 - 4526 456 - 5210 
mentales 

Routes I denti f.:,,- 0 - 257 2283 990 3530 

Total 
1

3214 0 6307 
1

2739 990 3.250 ; 

Trafic Journalier Routes en terre 
Moyen , Ame1iore: au non 

< 10 - - 5030 990 6020 

10 - 30 - - 2585 - 2585 
-

30 .. 60 . 
270 270 - - -

60 - 100 - - 415 - 415 
-

00 - 200 228 - 529 - 757 
./ 

00 - ~,oo 892 - 186 - 1078 

'7 ~,OO 2094 , - 31 - 2125 

Total 321 () 0 9046 113250 



Tableau 8-c 
Table 8-c 

SENEGAL 
ORGANIGRAMME DE L'ENTRETIEN ROUTIER - SCHEMA GENERAL 

Organisation diagram of road maintenance - general form 

Vlrecteur 
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Directeur 
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TP 

... .. .. 

, 
Division 
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,. .. . 

j,12 Arron~iSse-rUi
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DER prograrr 

-mes 

Exacution 
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analyi;ique 

t\ equlpes 
DER 

• ... - __ • 0.;... - ~.-~. ,L, ~ •••• ~ 

- .. 
parc c en-. 
tral du 
materiel 

comp'ta~1.l.1 
te analyti 

-que 

Ac.hat du 
materiel 

I 
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erVlce 
des baes 

""~<!-':'\~.~J\ ... ,.~ 

... - .' .. -
."., ........ ~ e . ¢ el1'~l:'a:J. 
t~ nique 

. .. 
~Y'a'teme de 
l'ordre du 
travail 
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Table 8-c 

SENEGAL 

(Continued) 

Division Entretien Routier - Schema General des Taches 
Road Maintenance Division - General Task Description 

D.E.R. 

I 

Bureau des 
nrogrammes 
lprogr~ 
office) 

Con"trole- des 
1r avaux 
byorJ;: supervi 
s~on) 

Bureau d J ex-
1?loitation 
to:pera~ions 
office) 

Comptab~lite 
analybique 
(co~1 accoun-
tinG( . 

Equipes tra-
vaux (work 
teamsl 

-Proposition pour l'etablissement du bud
get annuel de l'entretien - Formulation 
of annuel maintenance budget. 

-Etabllssement du programme annuel de 
l'entretien routier - Formulation of 
annuel road maintenance prograDL 

-Preparation des appe~s d"offres :pour 
fourniture et transport des materiaux et 
marche d'entreprises pour entretien 

-ContrBle et etablissement des decomptes 
Preparation of tender doouments and their 
evaluation for materials transport con
tract awords 

-Mission sur les lieux des travaux - Job 
site inspections 

-Organisation et explOitation des Resul
tats des comptages - traffic.counts and 
data proceSSing 
Recueil·et exploitation des rapports 
mensuels des arrondissements - collection 
and analyses of monthy reports from 
arrondissements 

-Etablissenent des rendeJ:lents et coftts -
Establishment of costs and productiviti~s 

-6 equipes DEli - 6 teams -road maintenance 
division 



Division 
P et C 

I 

(Continued) 

Tableau 8-c Bis 
Table 8-c Bis 

SENEGAL 
DIVISION P ET a 

Schema general (general form) 

Division 
D.E.R. 

A R R 0 ND I S S EM E N T 

I 

Division 
P. C sM. 

S 
. 

, I 
Arrondis· •. 'Arrondis .• Arrondis. 'Arrondis.· Arrondis .. · rrrond~s., IArro~~. 

CAP VERT CASAMANCE DIOURBEL FLEUVE SENEGAL SINE I THIES 
ORIENTAL SALOUM 

Subdiv. Subdiv. Subdiv. Subdiv. Subdiv. ;:;ubdiv. Subdiv 
DJl.KAR ZIGUINCHOR DIOURBEL St LOUIS T"~JR~CO:":J"" K.:,OL.l.CI{ THIES 

RUFISQUE BIGNONA LOUGA MATAM 
KOLDA LINGUERE 
SEDIOU 

I I I 
I I I -' I 

<,.<9 
Taches - Etablissement des schemas lineaires des travaux des routes en 
(t~sks) terre devant servir a la progranmation des equipes de la DER 

(drawing up the liveor plan for earth roads for the programming 
of ereVis by the DER) 

- Elaborauion des marches de transport de latirite 
(drawing up contracts for the transport of laterite) 

- Enqu~ue trafic routier (road traffic suweys) : 
Deroulement de l'inventaire routier (road inventory) 

- Determination des priorites (determination of priori~ies) 
Etablissement du plan de campagne regionale (drawing up the 
regional maintenance plan) 

i 



Nb 
NO 

Table 8-c 
SENEGAL 

(Continued) 

Nombre Type et Activite des. Equipes d'Entretien - 1977 
No mhr e , Type and Operations of Maintenanoe Groups -1977 

d'Equipes Zone geor,taphi9ue Aotivitees 
of Groups Geograph.Lo zones Operation 

7 Regionales Travaux generaux - General 
work ., 

6 llegionales Reprofilage et rechargement 
Regrading and resurfaoing 
Partiel - Partial 

.3 Regionales Reprofilage - regrading 
6 Regionales Buttage 
6 Regionales Point a temps - patching 
1 IIl'tereghnales Reprofilage - regrading 
2 Interegionales Fauchage mecanique - grass 

cutting 
2 Interegionales Reohargement - resurfacing 
2 Inte~egionales Signalisation horizontale 

signalization 



Tableau ii-d 
Table 1% 

SENEGAL 

LISTE DU MATERIEL AU PARC CENTRAL DES TRAVAUX PUBLICS 

AU 1er MARS 1977 
E~uipment inventory for public works fleet 

As of 1 march 1977 

CATEGORIES . Nombre de machines Plus de de 10 
considerees comme 10 ans a 4 ans 
operationnelles 

3ulldozers a che-
lille de 200 CV 33 16 7 -
Jhargeurs a che-
iilles de 180 CV 13 8 5 

Jhargeuses sur pneus 
1e 80 CV 26 3 

hveleuses TOTAL 82 £1 11. 
70 CV 9 4 5 

100 cv 19 1 

130 CV 54· ·17 6 

icrapers tractes 7 7 
-
"elles hydrauli~ues 
,0 CV 4 

}ompacteurs automo-
,eurs-70 CV 5 

{ouleaux cylindres 
_isses 16 4 4 

{ouleaux vibrants a 
min 23 13 
-
{ouleaux 

, 
a pneux 

;ractes 31 5 6 

~racteurs agricoles 
;0/80 cv 44 32 
~ 

'aucheus as a lames 5 
. 
:hariot elavateurs 5 3 2 

~ives automotrices 2 1 

larqueur de lignes 6 2 
-

de 4 
S. 1 an 

2 

17 

.ll 

18 

2 

4 

8 

10 

15 

4 

33 

4 

Neuves 

8 

6 

~ 

29 

5 

3 

8 

2 

1 

, 



CATEGORIES 

Jcmpresseurs 

Betcnnieres 

}roupes moto-pompes 

J ami 0 n s benne 6 lJl3 

Jamions citernes 
10 000 

:racteurs routiers 
lvec remorque porte 
,ngins 
-
)amions pOint a tel!l.IE 

;amions statj;on 
HJrvice 

;amions de servitude 
, To 5 a benne 

'ehioules de liaison 
;cus terrains 

!amionnettes legeres 
.00 a 800 kgs C.U 

emcules breaks 

ehicule berline -_. 

Table 8-d 
continued 

Nombre de machines Plus de 
conSiderees comme 10 ans 
cperationnelles 

6 

13 

56 

92 4 

43 

10 

18 

13 

46 

33 

57 

30 

18 

de 10 de 4- Neuves 
a 4 ans a 1 2..'1 

2 4 

10 3 

14 26 16 

43 19 26 

17 16 9 

4 5 1 

12 6 

2 7 4 

23 7 16 

15 7 11 

34 13 10 

18 12 

17 1 



Tableau 8 - e 
Table 8 - e 

SENEGAL 

Effectifs du Materiel - Effectif du Personnel 
Units of Equipment - Number of Personnel 

D.E.R. - RJt.D. 

r~ateriel Total r4ateriel Materiel Appoint Total 
Equipment Equip. . des Arrondissements Materiel Engage 

Equip (Groups) Arrondissements Equip. Allocated 

NG lOO-120cv 31 /) 31 
MG 70cv 4 0 4 
Camion Citernes 19 3 22 
Tanker Trucks 
Camicn Benne 19 7 26 
Dumptruck 

~ Tracteurs 17 20 
Tractor 

Camions Pouit a Temps 6 6 7+!(Temporaires) 1 
Patching truck 

Camions de Servitude 23 0 23 
Servi ci; truck 

Chargeu"g.. 8 1 8+1 (Temporaire)9 
Loader 

9+ l(Temporaire)lO Bull dozer 8 2 
Rou 1 eau a Pneus T.racte 15 

. 
3 , '18 

Rollers 
Rouleau Vibrant 600kg 6 6 . 7+S(Temporaires)l2 

Vibrating Roller 
Rouleau Cylindre 6 1 7 

Cylindrrcal Roller 
Fauche .. Mecanique 2 0 2 

Grass cutter 
r·larg: ' . il}.aGde 2 0 2 

Line painter '. Betonniere 0 7 7 
Ciment mixer 

Compresseurs avec equip 
complet 0 7 7 

Compressors complete 
with assessories 

Personnel Chef d'Equipe 35 
Crew Chief 
Pointeurs 8 
Inspectors 
rtacon~ occasionnel 21 
~!enu is i ers 
Peintres 
Hanoeuvre speciali:tes 76 
r·tanoeuvre Ordinai re=-s __ -,;l;;o60,.,,':i!!: 

Total 278 (fixe)+ 21 (occasionnel)=299_ 



I Materiel Trs.vs.ux 
:<'!quipment ~eneraux 

[general 
, 

MG 100-1 ~O CV 1 
MG 70 CV -
Camion ci terr.e 1 
tanker tr'l.cks 
Camion b"nne 
Dump truck 

1 

Tracteur 1 
Tractor 
Point a temps -
Patching unit 
Camion se,rvitude 1 
service truck 
Chargeur -
LoMer 
Bull -
Bulldozer 
Rouleau tracte 1 
Tracked roller 
Rouleau. vibr£.nt 600 -
Vibrating rcller 
Rouleau cylindre -
Cylindre 
Fauchag€ mec~nique -
Grass cutter 
Marqueur bande -
Line painter 

Tableau 8-f 
Table 8-f. 

SENEGAL 
~OMPOSITIONS DES EQUIPES D'ENTRETIEN 
Composition of maintenance groups 

ReprofilEl'le IRe p:uf:i1age Buttage Point 
eil rechar- Grading Ripping a temps 
grading ad Patching 
partial 
graveling 

2 2 - -
- 1 - -
1 - - -
2 - - -
1 - - -
- - - 1 

- 1 - 1 

1 - - ... 
- - 1 -
1 - - -
- - - 1 

- - - 1 

- - - -
- - - -

Fauchage ~eCharge-iSignaliSa-
mecani\lu ~esurfaci tion . 

ditchine graveling horizon-
tale 

- 2 -- - -- 3 -
- - -
1 1 -
- - -
1 1 1 

- 1 -
- 1 -
- 1 -
- - -
- - -
1 - -
- - 1 



Tab~eau -8-g 
Table 8-g 

SENEGAL 
OREDITS VO~ES 1963/1977 AVEC KILOMETRAGE DE ROUTES CORRESPONDANTES 

IFunds voted for road maintenance compared with kIlls of network 1963/1977 

Annee 
Budgetaire 
Fiscal year 

,1963 

1965 / 1966 

1966 /1967 

1968 /1969 

1969 / 1970 

1970 / 1971 . 

1911. 1 .1912 
1972 /1973 

1973 /1974 
, 

1974 /1975 

1975 /1976 
I 1976 /1977 

1977 /1978 

--

, 

Kilometrage 
routes rev~ 
paved roads 

-(kIlls) 

1 260 

2 130 

2 496 

2 591 

kilometrage 
routes en 
terre - earth 
roads (kIlls) 

7 798 

6 928 

6 562 

6 467 

.I 

I 
/ 

Credi ts votes Prevision Louis 
Funds voted Berger ou Projet 
(millions de de budget pre-
_ . FCFA) -sente 

800 Louis Berger 
iBudget (forecasi' 
'or submit"ted 
budget) 

761 -. 
635 -
630 -
645 -
710 1 303 
726 1 471 
686 1 755 
776 1 880 

891 1 160 

1 025 1 490 

1 179 1 540 

- 1 594 
(1 831) 



Annee 

~a'Qleau o-h 
Table 8-h 

SENEGAL 
REGRESSION DU BUDGET D'ENTRETIEN 1963-1915 

Decline o~ Maintenance Budget 

Kilometrage - kilometers Montant Montant actualisE 
·budgetaire Routes rev~ Routes en Amount paT km de rout e 

(millions Financial paved roads earth roads de revetue - amount 
year 

.' 
F CFA) in current pricee 

per km paved roac 
(millions FCFA/kn 

1963 1 260 7 198 800 0,288 
(vote -voted) 

1913 776 
(vote) 

1974 2 496 6 562 891 
(vote) 

1975 2 496 6 562 1 490 0,255 
(demands 
reguest) 

Les calculs·ont ete ~ait en admettant que l'entretien d'une route 
.revetue coate environ 2 fois plus qu'une route en terre. Le km route 
revetue = 0,255 

I 
en terre = 0,127 
The calculationn were made on the 
being twice as expensive as earth 
lion/'km 

lion/km 

Le km route 

basis o~ paved road maintenance 
road maintenance. Paved = 0,255 mil-

Earth = 0,127 mil-

.l 



Salaires et indemni tes 
de i~ main d'oeuvre 
(labor costs) 
Four~iture materiaux 
(materials) 
Transp0rt ue nateriaux 
(5 kms) (m3.terials) 
+ Locati0n de materiel 
a la ~ournee d'utilisa-
tion prix PCIi 1975/197~ 
(daily e~uipment rental 
Total coat/km avec amor-
tissement (cost/km with 
depreciation) TTC 
++ Cont de for-ctionne-
meDt du nat~riel 
(equipment operating 
cost) 
Tot!!.l cont/km sans amor-
tissement TTC (cost 
without depreciation) 

Tableau 8-i 
Table 8-i 

gmNEGAL 
COUTS DIRECTS UNITAIRES - 1976 

Unit direct costs 

Rechargement 
(resurfacing) 

Point a temps 
(patohing) 

Epaisseur 4,56 om (width) 
15 380 10 310 

- 64 745 

36 940 4 325 

141 140 21 220 

193 460 100 600 

90 050 13 540 

142 370 92 920 

+ locatior. lmortissement compris 
++ locatio~ SEns amortissement 
Source: EtudE: d'Entretien Routier, Louis Berger, avec prix actuali"ses 

Fauchage mecanique 
(mechanioal ditohing) 

445 

-

-

4 105 

4 550 

2 620 

I 
3 065 



Annees 
(years) 

1970-1971 
1971-1q72 
1972-1973 
1973-1974 
1974-1975 
1975-1976 

1976-1977 

Tableau 8-j "
Table 8-j 

SENEGAL 
BUDGET D'ENTRETIEN ROUTIER DU SENEGAL 

Road Maintenance Budget of Senegal 

BUDGET PARTIEL BUDGET COMPLET 
(sens ouvrages, bacs et fonc-
ticnnement des arrt.) Budget CreJiii ts ~'otes - funds voted 
(without bridges ferries, and demande Regie Entreprise Ouvrages Total~ug% 
cperation of arrt.) Reguested (foreeoc (ccntract) bacs, ant . (:iner 
R(gie Entreprise Total budget count) (bridges %) 

(foreeoc (contract) , ferries, 

count) arrt. ) 

- - - 710 100 
- - - 726 102 
- - - 686 97 
- - - 316 243 217 776 109 

344++ 269 613++ 1 160 358 330 203 891 125 
372++ 340 712++ 1 800 455 349 231 1025 144 
550H 340 890+ - - - - - -
E75 385 1 060 1 710' • 390 1179 165 

. -

!Prevision 
~tudes 

~erger 
(forecost 
pf Berger 
studies) 

1 303 . 
1 474 • 
1 755' 
1 880 • 
1 160 
1 490 

-
1 540 

" Compris lE'S frais d I assistanc e technique et la partie des travaux de rehabilitation principaux 
qui ne sont pas encore termines (including technical assistance costs and part of rehabilita
tio:l WO.;r'X>:S which havenot been finished) 

,. Repartition entretien en Regie 675 - Entreprise 720 - Bacs 70 - fonctionnement arrt, 145 
(breakdowL of maintenance - Foreeoccount~5 - contract 720 - Ferries 70 - operating'costs of 
arrt', 145) 

+ le dal~ir~ des temporaires n'est pas compris (salaries of temporary employees not included) 
++ ~rix d9 fonctionnement du materiel sans amortissement - salaires des temporaires non compris 

loperatin€ cost for equipment without depreciation or w~es of tempory employees) 

. 



,finition 
ri gie* 
by force account) 

r entreprise** 
by contract) 

- encadrement 
) 
,t arrondissements 
F arrondissements) 

~etien) (maintenance) 

,t (drainage structures) 
It bacs (ferries) 

. _ .cal. "'- • r... 

Table 8 - k 
SENEt;AL 

PROPOSITION DE PROJECTION DU BUOr,ET DE L 'ENTRETEN RC~;nER 
Proposed forecast of road maintenance bud jet 

DANS lE CADRE DU PLAN QIJ,lIDRIENNAL - 1976/77 - 1 )81/t1~ 
(In 5 year !llan framework) 

1976-1977 
675 

720 

145 

1540 

100 
70 

170 

1710 

1977-1978 
915 

763 

153 

1831 

106 
74 

180 

2011 

(mill i on de FCFIl,) 

1978-1979 
1185 

808 

162 

2155 

112 
78 

190 

2345 

1979-1980 
1460 

856 

172 

2488 

119 
83 

202 

2690 

1980-1981 
1708 

906 

i!l3 

~7)7 

'~6 
d8 

214 

3(1" 

1981-1982 
1894 

958 

195 

3047 

133 
, 93 

226 

3273 

'ojection tic"t. compte daiis 1 'es3:imation de: 1 '~ntrctien en rr,gie de 1 'accruiss !mm1t pro~f"ssif du flare POl (Parc Central 
teol'iel) e" E Ji,lS routier::: at vehicl!le~ ;iusau'a i '21'fectif total prevu a ]'Etlde du orugr~i1w,e qu".dr'jerma1 d'entretien 
er. (The fc .c,\st takes 'into account increases ir the equip:,!'2nt fieet up to :112 to~£j forecast in the 4 yeal' 
Elf;anc~" pr'ogr n) , 
S 1"'"IiW::S r ix -I '7oi77 entr2tie,1 ,,~ r"~ie 77000 i ;FA Ie km. (Paved roads CJ,ts of maii1t.~nal1ce by ferce account) 
s n~fI, I'::V,"'C' ; (:",li,"~J roads) 14900U FCFA 10 ki" 
,; ','"v'';tuc" ','I:' 3, i7 c;n~r~ 0': :r, 81' '~re~ri se ,28::0, 1 FCFA 'I e k;1 (paved t'oa.:!; s ;sb, 0 f me.int.ln1111Ce by contract) . 
. ~ Cniu::c~ £. ··;'· .... "E ·Ias P""';~\ (';~It. ~ _': r.r.:lcu'L~~ ~ ~ ~i'! ··~·ion d' r::1 ~~I'X d'ifll·i~. Jon ('Id ·:i·~ e'~ c: '; ILvolution ciu i~~lo:11at:"arJe 

. ) ri '1 ,:' ) • 



--
:ill' million 

de FCFA 

3000 -

200() -

1000.-

Tableau 8-1 
Table 8-1 

SENEGAL 
EVOLUTION DE L'IL~ASSE EUDGETAIRE 

(Growth o£ the budget gap) 

Total 1977 - 1981 - 3 194 M F CFA ----------- Eudget a prevoir 
(recommended budget) 

_-_-_-_-_-_ Budget vote 
(voted budget) 

_____ Impasse (gop) 

-' 
- - - •. ':" .... -n -, . '" __ - .... - ro 

_ _ ,-•• - ~ ," .... Cf:) \.0 
_ _ _ ._~._ .• , <'l _ _ -

' __ "- 0 t--_--..:_--
" - ~ 0 _ _ -: __ -

\.0 ~ t-_-__ ---..... - - ---
t"- _--_--
"<t" -- ----:-----

1977 1978 1979 1980 1981 Annees 

Le budget Note a ete calculs en prenant une augmentation de 15 % par an 
(the votEd budget was calculated by using a growth of 15 % per year) 
en conformite avec l'accroissement de ce budget pendant les annees 1974-1976 
(in conformite with the growth of the budget during 1974-1976) 
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UPPER VOLTA 

9.1 Summary 

The Upper Volta road netl<ork. is not expected to e:q>and froJ!l. .i.~s 

present size- 0.£ ~O k"'~ . HowevlW, the paV6d .<>ad clemen:!: \1iU ill~ 

creasa by 1;;0% to 2000 km ~ 1982.' This netwol'k :j,.s. nra:!:ntained by 

t~o agenoie~' ~he SERN ~ 4460 km of national roads and the SERS 

fo~ the secondary road ne\~ork •. 

~eee~t maintenance of nati<>nal r<>~ds is <>perating at 50% of 

its normal. 1 eve l,& 'a~d the ~~~et has not increased in real te:l'ms 

since 1973 t although it inc~eased to a high of 650 million FCFA jn 

1977. Secondary r9a~ maintenan.e under the SERS will start in 1977. 
The prop~ minimum maintenance ~rogram includes rehabilita~ 

tion of ,..hou-i; 2(}()()' km of eartl:\ roads, and an inorease in the> annual 

operating budget Q:/ ~';o 1265 MFCFA in 1977 prices. This ",ould 

increase the total maint"tllt.g, net"ol'k to 59% of the total. in.clua-ins 

all improved ~~8G: A total investment of 800 MFCFA is reQu!re~l~ 

~udi..., ,amr" ;>Q.l>it"t and equipment fcc t)l<O SERS units of ~~ -.4 

is alfeadY ~1~~~ a~ a ~~~ed paved road resurfaci~ ~~. 

9.2 The Network and Its Traffia 

9.2.1 Network and traff:!. .. in 1977 
G ... 

The principal. neh>Ol:J .. (seE; Table 9-a) is oomposed of 

8702 km >rhieh inoludee 44-60. 1<111 (51%) national roads ",i t~ .l).5-,( ll:m 

(19%) paved roads, 9~9 km ~f mQdern earth roads (21%)1 ~~ ~ 

of improved track, (31%} 4288 km ~! ordinary earth tracK ~ 

4-242 km of SQaOnda!'y ,,"ada (79% ardinary trae!<l. , 
Thc numbe" of kilo"",.~~ ot" road by tJ'at£ie level. is "laO 

shown in Table 9-a, 

http:network.is


7.~ Network and Traffic in 1982 
• 

The total road netNork in ~ V~ct,a is =t ~~ed 

to expand in the period 1977-1982. A 150% increase in the 

number of paved ~oads is expeoted, however, as well as an in. 

crease in the total km of ordinal:'Y roads. ·(Table 9.b) 

The forecast traffic levels are for 1982 by road type 

are also shown. 

9.3 l'resent 11aintenance - Organization, Resources, 14ethods 

9.3.1 Organization 

The maintenance of national roads is the responsibility 

of the BERN and secondary roads are the responsibility 0:£ ~!le 

SERS as sho~In' in Figure 9-0. 

BERN The BERN is financed by the Road Fund \·/hieh \1aS -establ:i.shed in 1972. The SERN presently improves 150 km of 

road per year as well as maintaining 4310 km, uaing two eon

struction units and four subdiviaions with ten districts. 

The present insufficient budget 

from a desired level of 250 km/year. 

1972-1976) 

reduces the imprDvemeut 

(Second Equipment Plan 

At the end of 1977, 1280 km of the unimproved natl-fOrk >Ias 

improved or resurfaced or 65%. The rate of reshaping wa~ aoout 

6000 km/yr in light reshaping and 2700 km in heavy reshaping. 

for a total of 8700 km (51% of forecast) 

Road paving and oonstruction al'c contl:"acted through the 

Net'l Yorks Arrondisseoent. 

It should be noted that a specific paving. unit will be 

created which would handle patching, levelling, local reinforce

ment and periodic maintenance. 



~ The maintenanoe of secondary roads will be handled 

by the SERS. This service has started to function under IBRD 

finanoing. It is being initially constituted from two road 

brigades which 1'/ere working on Cotton road and ORD road projects. 

These are being complemented by additional equipment and two 

other brigades including: 

1 for SERS proper 

under SERS' authority, but initially allocated 
to an IERD-sponsored rural development projeot 
where farm-market roads must be imprOVed. 

The program for these brigades includes for three years: 

Maintenance 

Improvement 

9.3.1.2 Personnel 

1200 km 

2300 km 

3500 km 

The SERN personnel includes 79 Agents Techniques, 1-lhile 

54 are to be posted to the SERS. 

. The distribution of this personnel is given in Table 9-d 

including those of the Directorate of Public ~lorks. the Tools 

and Equipment Division and the Subdivisions for a total of 

918 persons. 

9.3.2 Present oaintenance 

The maintenance of natio;lal roads has declined in the 

total number of kilometers maintained in each type of opera

tion bet.1een 1973 and 1976. In 1977 these operations came baok 

to the 1973 level. The effects of this lack of budget were 

felt in the level of deterioration of the net'lork, in the re

duction of periodic maintenance and by the imaobiliza.tion of a 

part of the vehicle fleet due to a lack of spare parts. The 

total effect is an estimated maintenance at 50% of the normal 

level desired by Public 'Iorks. 



Tl:€ J1:l.:i:nt(:~~ ~: &;::!10r~~ ~ds; by ~h .. ~ ~ tlitt ye-i:; 

~~teA and deterioration of these rOaQe ~i~. 

9.3.3 ~Tork5hop and equipment 

Upper Volta's mechanical and equipment management and 

repair Tes!>onsibili ties rest with the Hecl1anioaJ. Division (DOJ-l) 

of the Public ,I<>rks Directorate. The DOH possesses the systems 

and oapacity for sound equipment management planning. Its record

keeping is remarkable. H01'1ever, the effeotive operation o£ th", 

DOH and its annex workshops is hindered by both budget and 

pel'sonnel constraints. 

The eqUipment fleet consists of some 450 units 

with a relatively high degree of Btandardizat~~thereby 

simplifying the stores (spare parts) supply system. The pre<;;ent 

value of the fleet is esto.mated at 3.3 million eFA. H01-lever, 

the volume of spares required fur exceed supply, as dete~nQd 

by budgetary constraints. The annual spares puro~se b~dget 

is about 3.1% (102 m CFA) of equipment aoquisition cost versus 

the necessary 10% (330 ill CFA). This parts 'shortage results in 

a dcadlined fleet of about 40%. 
If tl;te spare pal'ts budget oan be increc.sed to the r .. quiT"~ 

10% level, fleet availability could apP~ach the des~d 80%. 
In 4977, taldng existing parts inventolOY int~ aocount, a budget 

supplement of 160 million FCFA is required. 

9.4 Unit Costs 

Unit eosts for the various tasks of road maintenance "ere 

calculated from a detailed breakdo,m of eost elements, personnel, 

equipment and materia1s costs. The results are summarized in 

Table 9-". 



9.5 Rehabilitation Resuirements 

9.5.1 Immediate reguirements 

These are shown in Table 9-f. They are those roads which 

have deteriorated to a state of s9<l..Sonal tr.,..,k. Tl:J.e program of 

the SERN and the SERS in the next few years has not t~en them 

into_ account~_ The quantity of work ;is 62& kin for national 

roads and 400 km of seeondary roads. 

9.5.2 Hinimum program 

This is also shm<ll in Table 9-£. The breakdown is 680 km 

for national roads and 434 km for secondary roads. The prog

ramming is for the rehabilitation of an annual average of 250 km 

per year for both categories of road. However, the resources 

of the SERS ,.ill be suffiaient for the rehabilitation of 700 km 

per year in 1979. Therefore, a greater production rate was 

forecast for the years 1979 and 1980. Then the assumption was 

made that the SERS crews >lOuld be assigned the construotion of 

ne\'/ roads. 

9.6 Haintenance Requirements 

9.6.1 Immediate maintenance 

This category is essentially comprised of spare parts 

to put the existing equipment back in working order. This 

applies particularly to the SERN. Clearly an increase in the 

road maintenance budget is required as "le11 to meet immediate 

maintenance requirements, including periodic maintenance. 

9.6.2 HinimuI11 progrnm 

In addition to a budget increase the Upper Volta govern

ment has programmed the operation of four seconda~y road 



tear.ls "hich will "both improve and main~in the secondary roads. 

This program will start in 1977. 

For national roads the SERN has also forecast the creation 

of a paving unit to handle periodic paved road maintenance. 

The basic minimum budget sh<?wn ill Table 9-W' was calculated 

from the length of network to be maintained as sho"1ll and a cost 

per km without taxes and depreciation. 

9.7 Proposed 14inimum Maintenance Program 

9.7.1 Operating budget 

The operating budget was calculated starting from the 

pre~ent budget (600 million FCFA) , increasing in a linear 

manner to the 1982 budget level. Rehabilitation is prDgrammed 

to peak in 1979 and 1980 as shown in Table 9-h. 

Foreign financing "'as assumed to include 100% of rehab

ilitation costs (without taxes) and 50% of equipment replace

ment (depreciation). 

9.7.2 Investment budget 

The investment program includes spare parts and equipment 

for two SERS teams and one paving unit. These are shmm in 

Table 9-i. The paving unit is programmed for 1978, ,.hereas 

the SERS units are already supplied in the 1977 investmgnt plan, 

9.8 Training and Technical Assistance 

A training program is described in Table 9-j which cOr.lplements 

the present personnel resources. 

'. 

,,' 



\ 

The present level of teohnical assistance would also be in

oreased by four additional experts to aid in the operation of the 

new units. 

• 

; 



Tableau 9-a 
Table 9-a 

HAUTE VOLTA 
RESEAU ROUTIER ET'SON TRAFIC 1977 

Road network and traffic 1977 
(en ki1om~tres) 

Classement/type de 
route I Classification and 

! type of roc:d, 

:Eitumee 
, paved' 

terre ';lerre , piste I piste ' total 
moderne i ordinaii,l.amelio-: ordinai~ 
improved, ordina-~ ree _ ,I or dina- i 
earth i ry eartl!t improwq. ry i 

! Reseau total 
i total network 

I Reseau affecte aux 

I autorites 
network under ministry; 

Reseau entretenu en % 
,% of network maintai
, ned 

I Trafic - traffic 
I vehicules/jour 
1 vehicks: day 

I
i 10 10 30 

30 60 
I 60 100 
i 100 200 
1200 400 
I 400 

Routes nationales , 
national roads ' i 

!Routes departementales; 
1 Departmental roads I 

! Routes regionales 
! Regional roads 

I Routes non classses 
I non classified roads 

857 

857 

100 % 

482 
375 

857 

Source : 1 rapport ECEOM 1975-76 

I I tracks: tracks I , ' 

1205 ! 2864 111 536 16 462 
! i 

1205 

100 % 

260 
76 

617 
252 

919 

160 

126 

1988 

52 % 

407 
547 
347 
489 
196 

1396 

210 

876 

, . 
4 652 ; 8 702 

, i 
12 % 

I 
r 

'Ii 3 594 
522 

I 200 i 92 

I 
! 

1 288 

1 550 

1 814 

6 884 

• 

I , 
4 001 i 
1 071: 

807 ! 
657\ 

1 295 
627 i 

\ 

! 

4 460 i 
I 
I 

1 920; 
! 
I 

2 322! 

7 760 

1 consultation aux services des TP. 

" 



Tableau 9-b 
Table 9-b 

HAUTE VOLTA 
RESEAU ROUTIER ET SON TRAFIC 1982 

Road network and traffic 1 82 
en kiloDetres 

Classement/type de 
classification and 

route:Bitumeelterre terre ·piste i piste '1' 

type 'paved :moderne ordinai amelio ~rdinaTIE. 
. iJ:lprovedordimr,v. -ree prdinar~ 
,earth earth . imprOVe! tracks! 

TOTAL I 

Reseau total 
total network .. ¥. ua 
Reseau" affect€! aux auto~ . 
rites (network' under 
Dinistry) 

Reseau entretenu 
(maintained network) 

. . -
Trafic - veh/jour 

10 
10 30 
30 60 
60 100 

1.00 200 
200 400 

400 

Routes nationales 
national roads 

(Am) 

Routes departementales 
departmental roads 
Routes regionales 
regional roads 
Routes non classees 
non cla~~ification roads 

p 

'. 

2089 

2089 

100% 

847 
1011 

231 

2089 

J 
i , 

. track , . , 
495 2741 111137 116462 

I : 
I 
I • ci . 

495 

100% 

251 
76 
98 
70 

209 

160 

126 

1865 

69% 

174 
407 
929 
204 
115 

36 

874 

359 

632 

876 

4253 

2113 
880 
874 
294 
92 

1288 

1401 

.J. 

2287 
1287 
1803 

749 
1130 

:,' . 1145 
, 301 
\ 

., i 4460 

1920 

1564 ' 2322 

6884 7760 



Tableau 9-c 
'Table 9-0' 

HAUTE VOLTA 
ORGANIGRAMME DE LA DIRECTION DES TRAVAUX PUBLICS 

I Directeur des Travaqx Publics 
Personl1,el 

~reau Central Directeur adjoint 
des T.P. 

Bureau 
d'etudes 

B E 

ETUDES 

Servic e des etudes 
et travaux neuis 
(SETN) 

laboratoire 
LNBTP 

l.rrondisse
ment des 
Trav. neuis 

~
ureau de planiii

c'-tiO.l bt Ct,; program 
. mation 

Division de l'outil
;"lage mecanique 

, 

EXECUTION 

'

Service de l'entretie 
des routes nationales 

SERN 

4 subdivision 
1 section grands 
travaux 

18 districts 

Centre de formation 
professionnelle 

'

Service de I' entre
tien des routes 
secondaires 

1 section entretien 
1 section ameliora
-tion 

:1 



Tableau 9 - d 
Table 9 - d 

HAUTE VOLTA 

ENTRETIEN ROUTIER - PERSONNEL EXISTANT (1/2-1977) 
ROAD ~1AINTENA'lCE - EXISTING PERSONNEL (1/2-1977) 

; i gna ti on DTP SERS SERN SUBOrV OUMA SUBOIV BoBo 
tegory 

lngenieur.s & Admin\-. . - , 
istrateurs 3 4 2 1 I 

Engr, & Administrators 

Techniciens 5 4 2 0 1 

Agents de maitrise ~ 
et personnel qualite 5 4 6 4 7 
Supervisors and 
Foreman 

; 

Personnel specialise 26 39 64 64 78 
Skilled Labor 

rlanoeuvres 5 3 63 54 54 
Laborers 

Total General 44 54 79 132 141 

- rirection des Travaux Publics 
S - Service d'Entretien Routes Secondaires 
N - " " " "Nationales 
- rivision de l'outillage mecanique 

SUBOIV SU~OIV ;;JM' TOTAL 
OUAHIG FADA .. 

0 1 U 12 

1 U 6 19 

3 ~ 32 65 

69 98 132 570 

51 17 252 

127 154 187 918 



Tableau 9-6 
Table 9-e 

HAUTE VOLTA 
RESUME DES COUTS UNITAIRES MOYENS 

Summary of auerage unit costs 
(F CFA/Kln) 

Tache 
Task 

I a) entretien =nlmum 
i (minimum maintenance) 
; Ie cantonnage 
, (manuel maintenance) 
, 2. Reprofilage leger 

(light reshaping) 
: 3. Reprofilage lourd 

(heavy reshaping) 
4. Rechargement 
(resurfacing earth) 
5. Reflachage+ 
(paved patching) 

~routes bitumees\routes en terre!:, pis"es 'am61io- : 
, (paved roads) 1 I (improved earth~· -re~s (improved: 

TTC 'r-'HT,-'-i---T'~fC'T-~T" ::t~~a!!='~~ ·3.'m 
'with talll'vio tax!With taX/w/o 'tax;with -rucJw/o tax 

I \ I 
! i I I 

80 ,200 [ 72, gOO ~ 72,200 \ 65, 50~ . ' 

6 ,500! 5 ,30~ 

38 ,600 I 31, 40d , 
I 

61,000 ! 47,000 

I I 
:310,100,252,700; 
, I , 

i \ I , I 

:420,000 ~315.000 

I 
41,20q 

I 
6.50~ , 

I 
i 
i 

62,00&1 

j 

50,60& 

,6. Revl'ltement+(bitume) 
,(paved resurfacing) 

----~----4-----~----~----+-----~-----
b) rehabilitation ++ 
1. routes en terre 

1. hypothese trafic ~O veh/jour (AIJT) 
2. " "80 n " 

4,00M: 3,OOM! 2,60m; 1 ,9 5M, 

.1. " II 250 II II 

+ estime a partir des coats pour une unite de bitumage (estimated from 
paving unit costs) 

++ estimation egale a'1/4 du cout de terrassement dans Ie coat de la 
construction (estimate egual to 1/4 of the earth works cos~ for 
construction) 

~ localisee (localised) 



i- Designation route , 
i Name of road i i ' ': i 

Tableau 9-£ 
Table 9-£ 

HAUTE VOLTA 
BESOINS EN REHABILITATION 
Rehabilitation Reguirments 

:' longueu:r Classe- Trafic 
ment : kn Vlj 
Olassifi; length (ADT ) 
cation l ! 

r 
conti' Cottt total I Kin ,TTO (MFCFA) HT , 
cos{~ with -

, 
wo 

I (MFOFA) taxe - taxe 
, , 

I - BESOINS IlIIMEDIA:J:'S I- Immediate needo:! I ; 
• I TOUGOURI - Fr NIG~R ! I ORO]ARA -- GAOUA ) 

SEGUENEGA - KAYA 
, 

. 'i 
FADA - Fr, :BENIN . i 
PIBTES SECONDAIRES+ I 
(secondary tracks) 

, 
I 
! , TOTAL 

EN,3 
RN11 
RN15 
RN18 

RD-RR 

I 145 
233 ! 112 i 

I 138 
i 400 , 
I 
I 1028 
! 
I 

1
30

-
40 I 4,00 580, 435 

40 ' " 932, 699 
I 40 ! . " 448, 336 
\ 20 ! " 552, 414 
i 20 i 2,60, 1040 780 
I , 

-\ I 
i 
I 1355~ 2664 

! II - BESOING MINI~ Minimum needs 
DIEBOUGOU - LEO i 
NAMOUNOU - TIN]ANGOul 

,NOUNA - MALI I 
YAKO- - Fr GHANA 
PISTES SECO~JlAIRES+ I 
(secondary tracks) 

TOTAL 

RN6 
RN19 
RN14 
RN13 

RD-RR 

135 
129 
84 

242 
434 

; 10-30 I' 4,00 
I 10 II-

i 10 I " 
I ' ; 30-200 ; II 

i 20 !-'-2,60 

------- ! 
1024 

I 540 
516 

I 336 
996 

1
1128 

/3516 

405 
387 
252 
747 
846 

2637 

+ en raison au nombre eleve aes routes secondaires, elles ne sont pas 
presentees ici en detail. 

- Ie coat de rehabilitation par kill est estime a partir de travaux 
actuellement en cours en Haute Volta (1/4 des collts de terrassenents) 
4 000 000 F OFA le RN 2 600 000 F CFA pour les,pistes s80nnaaires 

- Ie coat HT a ete pris egal a 0,75 TTC 
- 113. part en devises etrangeres a ete estimee a 0,60 TTC 

" 

I 
! 
i , 
[, 
I 

I 



-, 

Tableau 9 -- g 
Table 9 - g 

HAUTE-VOLTA 

BUllGET I'IiNmUlI DE ~'OIlCTroHNEHEnT - 1982 

11!N!NU11 OPERATING BUllGET - 1982 

Longueur 
(length) 

(km) 

----.----------------•. ------ I 
coat/kID coat Total 

(Cost/km) (Total Cost;-
(FOliA) (m FG1~) 

- ---------- ~---... ------ -------.~-~~'-~--~---- ... 

1. SERN 

a) Routes bitumees 
(paved roads) 

- i) Entret. coU:t'ant 
'(routine maint. ) 

ii) Entret. periodique 
(periodio 11aint.) 

b) Routes en terre 
(earth roa ds ) 

i) Entret. courant 
(routine maini.) 

ii) Entretien periodique 
(periodic maint.) 

c) Pistes ameliorees 
(improved tracks) 

i) Entret, courant 
(routine maint.) 

ii) Entretien periodique 
(periodic maint.) 

TOTAL SERN 

2 089 

51.800 10B.2 

252.000 

495 

50.300 

88.8 

30.200 

36.000 

4 460 812.5 

--.... ----.... --~- .... -.... "'.-.... --... --.... ---... --'-- ."'-----_ ... - ----------- ----.... ---~-..... -----
2. SERS (entretien) 3 300 

a) En-~retien c01L~nt· 
(routine maintenanoe) 30.200 108.9 

b) Entreiien periodique 
(periodio MNint.) 36.000 

! 

1'18,8 I 

__ ~~~:~=-_____ -1 Total SERG , --------.... ----....... -....... ----... ------~-----...... ---- ----------
Fxais Generaux -(15 . 5/.;) (overhead) 165.0 ! 

._----- ._- --.--- .! 
3. TO TA L G ENEllAL 1 265.2 i -------------------... -.. .-.. -----....,--------------.... -------~. ----------------~ 
+ Collt HT sans amorti s sement - Costs "i thout tax or depreciation (20-29";&) 

r 
, , 



Tableau 9 - h 
Table 9 - h ; 

.!i!!J!:.':;'B-VOLTA 

PROGRAl11E IUNIZUM D I ENTRETIEN 

i'mmlUl1 HAINTEliANCE PROGRA,'! 

(millions FCFA) 

------ ----------., -----1-----
1977 1978 1979 1980 1981 

-------"1 
1582 

-~~--~ ---~- ---- ----- -----
1. Entretien courant et 

periodique 
(Routine and periodic 
Haint.) 

2. Rehabilitation + 

3. Amortissement 
(Deprecia tion) . 

Total (FCID\. constant) 

Facteur d'inflation 
, (inflation factor) 10 % 

Total (FCFA courant) 
(inflated FCFA) 

4. Participation Exterieure 

600 730 

260 1440 

250 610 

--~---

1110 2780 

------

1.0 1.10 

1110 3058 

-----

860 995 1130 1265 

2520 2520 720 

940 950 460 290 

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

4310 4465 2310 1555 
_#~--.~.~< .. -

1.21 1.33 1.46 1.61 

5227 5938 3373 2504 
--_ .......... ----~--

a) 100 % des couts de 
rehabilitation HT 260 1440 2520 2520 720 

b) 50 % d'amortissement 
(50 ~ of depreciation) 

---- ... --~-~-~-----"-------~.----~~-~-
Total (FCFA constant) 

Total (FCFA Courant) 

-------------... ----------..----.-.--.... -... ~ 
5. Dudget Reel Hinimum 

(True :Hin. :Budget) 

125 

----~. 

385 

385 
_ ....... _ .... -

725 

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

305 47 0 

1745 2>90 

1920 3618 
-....... _ .... -................. ~ 

1138 1702 

475 

2995 

3983 

1955 

230 I 145 

-----r' -------
950 145 

1387 \ 233 

----r------
1986 \ 2271 I 
___ .... _.i __ . ___ .. ~ ___ l_..: 

+ Ease sur un echellolmement de km : 100-1977. 400-1978, 700-1979/80, 
(:Based on a sta"ing of) 200-1981 

~ . 



TABLEAU 9 - i 

Table 9 - j. 

HAUTE-VOLTA 

PROGRAm-IE Dr INVESTISSEJ1ENT 

DmSTl-lENT PR OORAM 

1) Achai de pieces 

deiachees (Sp~ve 

farto purchase) 

2) Unite SERS 

(SERS Unit) 

3) Unite debitumage 

. (Paving Unit) 

* 4) Assistance TeCh_ 

nique 

TOTAL 

(NILLIONS FCFA) 

( 1977 : 1 ':fI8 : 1 ':fI9 : 1980 : 1981 : 1982 : TOTAL ) 
(. : : : : : : ) 
(----: ---,---: ----:---: ----, --. -) 
( ': ) 
( :: ) 
( : ) 
( 160: - ,- : - • - • - 160) 
( ) 
( : ~ 
( : ) 
( 500 - 500 ) 

( ) 
( : .) 
(.,. 209. -.. 209 ) 
(~ ) 
( : ) 

~ 3 6 3: 12 ~ 
( : j 
(: -'i 
(660 215 3: 881 ) 
( 1 

* 1 conducteur de travaux et 1 chef mecanicien Jar unite. 

(1 cret< supervisor and 1 chef mechanic per unit) •. 



" 

TABLEAU 9 - 1, 

TABLE 9 -.i, 
ff A_U T E - V a L ~ A 

FORMATWU POUR L'EUTRETIEN ROUTIER Ell: LE MATERIEL - (EN COURS) 

EQUIPEl1ElRT AND ROAD NAInTENAlICE TRAINING - (IN PR9GRESS) 

( paSTES POSITION : QUALIFICATION : LIEU DE FORMATION : NOMBRE NUMBER : ANNEE ~E SORTIE ) 
( : :, PLACE OF TRAINING:, : YEAR OF Cm!PLETION ) 
(-----------------------.----------------------.-----------------------.-----------------------,----------------------) . . . . . 
( Directeur T P " Ingenieur TP FRANCE 1 1978 ~ 

~ Chef Subdivision Ingenieur TP FRANCE 1977 ) 

( DOM Ingenieur mecanicien URSS 1977 ) 

~ Adjoint DOM Ingenieur mecanicien FRANCE 1978 ~ 
( SERN Ingenieur TP CANADA 1977 ) 

~ Service Topographie • Ingenieur Geometre FRANCE 1977 j 
( Arron. Travaux Neufs Ingenieur TP Ffu\.NCE &: ~IALI 2 1978) 
( . ) 
( Bureau Etudes et progr.; Ingenieur TP • FRA1VCE 2 1978 ) 

( contr8le Travaux rout.', Ingenieur TP • C.E.E. 1: 1982 ) 

? DO~! Technicien superieur FRANCE 3 1978 &: 1981 l 
( Contrale travauX Technicien TP C .E.E. 2 1980 &: 1982 ) 

) Chef equipe DOM Ouvrier qualifie. NIGER 1977 ~ l Chef antenne DaM Ouvrier qualifie . "~ AFOOPA FRANCE &SurSSE 2 1977 &: 1978 ~ 
j , ) 

. " ~. r • .'. , 



TABLEAU _..2...:::J,. (sui te) 

TABLE 9 - 'j. (continued) 

~ _________ ~~~~~ ______ ~ _____ S~~~!!~£!i"i£N ~ __ ~ ___ ~~~_~~_~~~~!~~ ___ : ________ ~~~~~~ _________ ~_~~~_~~_~~~~~~ _____ ~ 
( ) 
(,Electricien llON Ouvrier qualifie AFCOPA FRANCE 1977) 

~ Nenuisier llOM Ouvrier qualifie ALLE:MAGNE 1978 I 
( Necanicien Dml Ouvrier 3 a 5° categ-.: CERFER LONE 5 1977) i Chef antenne llON : Ouvrier principal Promotion C.F.P. 2 1977 I 
( Specialiste injecticn Ouvrier qualifie OUAGAllOUGOU 1977) 

1 }lecanicien et aide Ouvrier qualifie OUAGADOUGOU 2 1977 I 
( Chef antenne Ouvrier qualifiB Pronation C.F.P. 2 1978) 

1 Hecanicien Ouvrier qualifie OUAGADOUGOU 2 1978 I 
( Aide-l~ecanicien Ouvrier qualifiO OUAGADOUGOU 2 1978) 
( . " , , ) 
( --------------------'----------------------:-----------------------'----------------------_._---------------------) 
( TOTAL ..... :.._.... ~ ~ _. ~ 37 ~ ) 

Total: 

IngenieulB TP et mecanique 11 
Techniciens superieurs 5 
Ouvriers qualifies 21 
C.F.P. ¢ Centre de formation professionnelle des TP, OUAGA 
DERFER * Centre de perfectionnement de LOME - TOGO 

::¥':r,~f\lF,~:': . 
" 

,] ",; "·\>'·<'f".l:':':1'>~ 
• ' . 't" 

"'. '>~ ;~~ '. , .' , 


