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1. INTRODUCTION 11

1.1 Purpose of the Study

Vhile longer term coherevt infrastructure and
transport projects and nrosrams are being developed for
countries of the Sahel Repion, the Infrastructure and
Transport Yorking Group of the Club des Amis du Bahel
identified road maintenance as an urgent need to which
practical responses could rapidly be fornulated. As o
consequence, the Diapnostic Hoad Iiainkonance Study was
pronoced and orienved toward the delineation of irmoediate
action elements within the framework of a nedivm-term,
six~year prorram (1C77-£2),

In the terms of reference, the purposes of the study

A

vwerc broadly defined as:

1) the restoration of the road networlk and the
naintenance of »nrincipal roade at optinal levels
(based on econonic considerations);

2) the reinforconent of ths means and organization

of road maintenance services (equinmeﬁf, materials,
organization and nmanpover troining) in 8 way which
most efficiently vtiliszes linited persoinnel and
finonecial resovrces.

The present Interin Rewort is a small ficst step tovard
the realization of these purnoses.

Procecding on a combry-bi-country basis, the con=-
sultant has sousht to identify and define (yithin an
order of magnitude) +tlhwose road rehebilitation and
maintonance neods vhich merit "iumediate" action as well
g8 the basic requirements of & "ainimum” naintenance
DIOGTER.

- Irmediate zetions arce defined as thosc vhich are
neecded now, and are achicvable within a btuo-year period.
The mininum prorram is defined as that yhich achievos

a level of maintenaize within six yeors ihich prevents
further deterioration of the road infrastructure. The

cdefinition 2lso reccormnizces the need, in many cases,
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to rehabilitate roads to levels at hich routine main-
tonance procedures arc cost effective. In the case of
Can Vert a ninimun prorran could not e defined duc to

nadaquate data. '

Thus, the »prcsent report seeks to estiiate and
uwnderline the volune of resources reguired for so-called
mininum proryams. Compared to present rosource allocations
" for road nmaintenance, these are quite larpge - and they
revresent thoe ninimum!

1.2 Contents of the Interim Renort

The Interim Report on the Diapnostic Road lainbenance
Study is desirgned to be a discussion document for the
arch Z4=76 neeting of the Infrezstruvcture and Tramspornt
Working Groun. In this role, it secks to nresent a
concise rcouné of present road naintenance conditions
in esch couwntry tomethor wiith order of iagnituce estiaste
of rosource requiremcnts for irmediate and ninimra
Prograns. .

woeh country is treabed as a separate chapber in the

report. The anclysis of pregoent nainbenance conditions
ig nresented in tormg of:

1) +the road netuworlk ond tralfic (1977 and 1982);

2) prescnt maintenance orrenization, neans and
nethods;

%) vnit costs of rehabilitation and naintenance.

Prom this nasis, immedicfe and mininum program requiremente .
have bcen establicghed for the 1897-02 period. These
reguirenents are nresented in the follogding ordex

1) rehabilitation requircirents;
2) naintcnance requirer.ents;

3) pinimum vrofram dencription and overall resovrce
requirenents;

4) trainine and technical assistance needs (if any).
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CAPE VERDE ISLANDS

2e1 Summagx

The Cape Verde Islands present road maintenance problems wﬁich
are unique among the countries of the Sahel, A mountairous 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 presently consists of 315 kms of
cobblestone road {223 kms at 6m width and 90 kms at 3.5m width), 162
kms of improved earth roads and 283 kms of unimproved tracks~-a total
of 758 kms. By 1982, the total network is expected to reach 871 kus.

Lack of road inventory, vnit costs, traffic and user cost data
makes the establishment of "minimum program’ reguirements impossible
at this time. Instead, an immediate amction program is recommended
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 progranm. .

TIrgent rehabilitation needs result from landslide damages suf-
fered by the paved reoad networl during an intense storm in Septem=-

. ber 1976, S8everal roads are still blocked. While slide clearing
has long since gotten underway, the Ministry of Public Works estim-
ates a total of 43 million escudos (US$1.344 million) will be re-~
guired to rehabilitate roughly 32 kms of damaged road (including
structures) on three islands., This amounts to nearly 1.5 timesg the
total 1976 MPU budgoet. ‘

Also recommended for immediate action are the purchase of sev-
eral equipment units, improvement of the mechapical workshop, and
provision of technical assistance for basic data collection, main-
tenance planning and programming, purchasing and identification of

external funding sources.



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 breakdown of the 1977 network by road type and
island. Virtually no data exists on road condition traffic levels,
vehicle fleet and user costa.

Table 2-b forecasts the 1982 road network based upon current
efforts to widen 3.5n paved roads to 6m and possible new construction
over the next six years. The network total by 1982 is forecast to
reach 871 kms of which 345 kms paved at Su width. It shounld te
emphasized that this network growth rate of 10-15% is highly uncer-
tain gilven the pressnt pauncity of data and programe, The allocation
of the network for maintenance responsibility has not yet been

legislated,

2.3 Exisgting Maintenance ~ Organization, Means and Methods

With limited resources (budget, personnel and eduipment) the
Ministry of Public Works has found it impdssible 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 egquip~
ment maintenance has yet been established within MPW, 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 Workshops and eguipment

The Ministry's only workshop is located in the capital,
Praia, and is of adeﬁuute size for the present eguipment fleet,
The workshop is immaculately maintained, However, workshop
tooling is inadequate Vvis-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 MPY equipment and vehicles.. A UNSO study
has proposed equipment purchases totalling $#253,000, These
purchases are summarized in Table 2-c and would seem to be
replacements 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 Tabkle 2-4

2+.3e53 Present mgintenance procedures

Due to the resource constrzints cited previbusly, o sus-—
tained road maintenance program exists in Cape Verde. Main-
tenance efforts have thus far been focused on rehabilitation
of storm damaged roads with the objective of keeping thenm
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 new and has very low routine
and periodic maintenance requirements.

Such routine and . periodic maintenance as is carried out is
laber-intensivej thus, eguipment reguirements are few, Surface
repairs on older cobblestone sections. are 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 limited due to
budgetary constrazints, but the existing cobblestone roads

outside of storm damaged areas are still In good condition.

2.3.4t Finanecial resources and constraints

The Consultant has not yet been able to estimate the
financial resources allocated to road maintenance. However,
the MPW budget for the first twe 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 were used for road

maintenance, According to the "Buletim Trimestral”, import

¥ Source: U"Buletim Trimestral de Estatistical, QABO VERDEZ, 1976

(1st and 2nd Trimestras).
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taxes on fuels are earmarked for road works. However, it is
thought that such taxes, totaling ES 813,600 ($25,425) during
the first two gquarters of 1976, wefé not passed on to the MPW
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 walls and slope stabilimation measures.
Further, it is difficult to move personnel and eguipment 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 Verds, 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 me of
work. The stones themselves cost about ES 40/ﬁ2. The cos{;/m2 of

cobblestone surface is thus about ES 50 plus overheads.

M

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 oif Sep-
tember 1976. Table 2=p presents a summary of the work required
and related costs, which total an estimated ES 43 million
($1.344% wmillion) of recomstruction over 31.5 kms of road on

three islands.

2.5.2 Mipimum Programme Requirements

Az no road inventory data exiéts, it is not possible at
this juncture to specify the minimum rehabilitaftion require-
ments during 1977-82.
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2.6 Maintenance Requirements

2.6.1 Tmmediate Needs

MEW urgently requires two types of assistance for road
maintenance:

1) Road maintenance planning assistance including data

base development, determination of priorities, pro-

grams and rescurce requirements, to enable an effli=-
cient routine znd periodic maintenance effoxrt

2) Provision of critieal heavy eguipment and workshop
items which will materially improve present nmainten-
ance capabilities of MPU.

Regarding the first peint, the Consultant recommends a
two~phase progran of technical assistance dealing with the
establishment of an informaztion base requisite for maintenance
planning, followed immediately by planning assistance itself.
A total of 12 person-months over a sizx-month period would be
required (see table 2-£f) to produce a practical maintenance
plen, The estimated cost of this program is ES2,300,000

The second type of assistance concerns heavy equipment
needs to handle rehabilitation works and workshop equipment/
tooling to enhance present maintenance capabilities. Even-
tually, a means of moving equipment from island to island
nmust be developed. However, for the present, individual
Program components are:

1) Heavy equipment, including a crawler-loader, wheel-
loaders, curb=-side dumpers, grader, COMpPresscrs,
cement mixers, wheel loaders with backhoes and low-boy
trailers,s Part of this egquipment suprlants items on
the UNSO list (Table 2-c) , while the remainder comple=-
ments it. Following achievement of rehabilitation
worlk, this equipment would bhe used for regular con=-
struction and maintenance activities. The estimated

cost is USH853,400 and the details are given in
Table 2-h.

2) Snop~tooling for the workshop is Praia and a portable
lubrication unit for Sao Antao. Tdtal costs are
$1200 with details given in Table 2-g.
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2.6.2 Minimum Maintenance Requirements

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

to establish minimum program requirements.

2.7 Reconmended Programs and Resource Requirements

The action~programs recommended for the Cape Verde Islands
roazd maintenance concern immediabe needs only. The icentification
of minimum and -optimal maintenance programs awaits the availability

of basic planning data.

247¢1 Inmmediate 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-technical assistahcej

3) Equipment-~-rehahbilitation, replacements
~~workshop tooling.

Cost details are shown in Table 2-h.

2e7+2 Minimum Program

To be defined during the immediate program phase.

2.8 Training

The definitioﬁ of training needs must follow the formulation
of a coherent maintenance program and identification of present
skills by guantity and level., However, technical assistants can
begin cn-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,
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ISLES DU CAP VERT

Eéseau Routier en 1982

1982 Road Wetwork
(en kilomdtres}
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ISLES DU CAP VERT

" PROPOSITION ACHAT DU MATERIEL UNSO

PROPOSED EQUIPMENT PURCHASES - UNSO

Nombre

Designation Cout Cout Total
Type Number Initaire Escudos UsSs
Unit cost .
{ escudos )
1. Flatbed Truek -+ 2 1..200.000 2.400.000 80,000
1 30-T {
1
2. Bétomniere 3/4 m3i 4 240.000 960.000 32.00C
Ciment Mixer 1
3. Bull D-& 1 2.460.000% 2.460,000 g2.000
4. ILand Rover 4 255.000 1.020.000 34.000
5., Dumper 2 150.000 300,000 1 10.000
6. Cemion %0 T 1 450.000% 450.000 } 15.000
Truck
TOTAL 7.590.,000 | 253.000
Source: Ministére des Travaux Publics, 1976.

Ministry of Public Works, 1976.

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



Tablezu 2-4
Table 2-4

ISLES DU CAP VERT

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

1977 STATUS ' - - AVATLABILITY -
¥ew tGood] FairiDead {Re~ [Total | 19785 11879 | 1980 1981 1982
Tdinedltire
Dozer i .
D-8 2 1 3 3 3 3 | 2 2
Dozer ) . ' ,
D~7 1 1 1 0 0 0 0
Dozer "
D-6 B 2 4 2 1 1 1 1
Loader )
ol . 1 b 1 6 3 2 1 1 1
Loader .
933 1 4 2 4 i C 0 0 0
Mobile
Q;ane 3 3 3 3 3 2 2
Conpress. ;
125 CPM 9 1 1 7 18 10 8 7 7 7
Compress.
275 CPM 7 7 5 2 21 16 14 14 10 8
1 Bag i
Mixer 17 7 5 3 2 2 1
Steel
Roller | 1 2 1 4 1 1 4
Vibrate.
Roller 1 2 3 2 2 2 1 1
Dump
Truck 2 4 3 1 0 0 0 0
Flatbed
Truck 15 17 6 § 46 28 22 18 15 15
Jeeps
7 10 2 2 21 14 10 8 7 7

Source: DNOP Records & Condition Reports.
Visual Inspection ‘
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ILES D CAP VERT

Besoins immédiats en réhabilitation routidrs

Tmmediate Road Rehabilitation Requirements

Ok B M b L N B 7P r- it i

L

e o ot L it 0 i 2 At g o et ke

[eRT

Isle/trongon longusur Nature des travaux 3 réaliger | Devis esti-
Is/and/road Link a4 remetire - matif :
en état Cost estimat.
Length o . (milliexvs
be rehabi~ | Iypeof work to be carried escudos )
1itated out
SAFTO ANTAQ Pétardage des rochers éboulés
Porte Nevo i gur la chausséde, enliévement
Vila Rio Grande 1455 km deg blocs et terre, construc- 4,80¢C
ticn de muxrs de retemu, repa-
vage de la chaussée,
Rock blasting, clearing, re-
taining wall construciion,
relaying of roadbed and eob-
blestones
i '
SAYTTAGD Réparation des ponts et ‘dalots ,
dapa—ma . construction de murs de retenu - , i
Fundara-Tarraial 850 stabilisztion de pentes et 27.200
repavage,
Bridge and culvert repair,
retaining wall slope gtabi-
lizetion; relaying of cob-
blestones L
- ' ) |
SAFTTAGO Enlavement de terre et ro- [
_ . chers éboulés sur la chaug- -
Nazare-Fraie 593 sde, réparation des dalots 5.320
Baixo !
repavage,
Clearing of earth and rock
culvert repair, relaying of
cobblestones
SLIPIACO
Praia-Cida e- 12,0 1 it " " w t i 5.760
Velha Clearing of earth and rock
culvert repairs relaying of
pavement
SAQ VINCENTE i noHu # 1 ® u 1
S.Pedro ~ Mindelo 4,5 Clearing and relaying of 1,728
pevenentt
TOUATL 3155 knm - 43,008

A M o B D it i A 2t B 0 e T Dk L e bt e R e <

+ Source 1l: Enquétes auprds du {inistére des Travaux Publics, mars 1977
Interviews with Ministry of Public works officials, mars 1977
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ISLES DU CAP VERT

———

PROGRAMME IMMEDIATE - ASSISTANCE TECHNIQUE
DMEDIATE PROGHAM - TECHNICAL ASSISTANCE

Poste Calendrier d'Intervention Hommes-Mois Cout*
Position Timing Pergon-Months] Cost
1977 1978 (Us$)
J, A, 8§, N, D J, F, M, A, M, T i
1, Ingénieur de t
1*Entretisn ... 3
Routier 6,5 39,000
Maintenance
Engineer
2. Economiste de '
L Transports 1 3,0 ] 18.000
Transport Econ, e
3. ]'_ngénieur
Mecanicien 2,5 15.000
Mecehanical mnm——
Engineer
TOTAL 12,0 72.000

% Tout compris
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Table 2-qg

ISLES DU CAP VERT

Proposition Achat Dn Matériel
Proposed Equipment Purchase
(en prix 1977 - 1977 prices)

Designation R ~
Type Nb Coult Unitaire Cout.Total
o, Unit Cost Total Cost
(000 USH) (000 USE)
Rehabilitation et Entretien
1., Buil! = D6 : 1 102 102
2. Chargeur a pneus Deere 500 2 55 110
Wheel~Loader 3
3« Camion benne 10T 7 23 161
10T curbside dumptruck
L, MNiveleuse =~ Grader G=12 1 62 &2
5. Compresseurs 7,8 m”"/min L
"o 275 CFM w4;ackhammers 23 Q2
6. Betonnieres 0,75 m 2 ) 15
Cement Mixers
7« Chargeur & pneus Deere 2110 3 36 108
Wheel loader with backhoe
8. 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 =7 in spare parts
Fréts ot Assurances 91,4
Insurance and Freight (12%) .
Scustotal 85%,4
9. Outillage pour ltatelier central 0,54
Tooling for main workshop
10. Unité de graissage (portable) 1,16
Portable lubrication unit
Sao Antao ;
Soustotal 1,70
Grand Total 854,71

Notes

Te Complement a Bull UNSQ -~ Complements bulldozer proposed by UNSO
2. No 2 et no 8 sont combinés pour deplacer le materiel & chenilles (rem-

placent Wo 1 TNSO).

_ment.(They replace the flatbeds proposed by UNSQ)

”
3. Nécessaire pour les pavées et autres matériaux.

stoges and other materials.

No.2 & No.8 are combined to moved tracked equip-

Necessary for cobble=-

h. Complément aux betonnieres UNSO - Complements UNSO proposed cement

mixers.
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ISLES DU CAP VERT

PROPOSITION DU PROGRAMME TDMMEDTATE (1977-1979)
PROPOSED IMMEDIATE PROGRAM {1977-1979)

{en prix 1977 -

in 1977 prices)

Lv . Action

Estimated Cost

(millions of escudos and USH)

1977
escudos

1978
escudos

{1979

escudos

TOTAL

escudos

$

1

Rehab de 32kms

de routes pavies
Rehab, of 32 kms

of cobblestone roads

10,750

21,500

}10,750

43,000

1,344

Project Entretien
Routier-Assistance
Technique

Road Maintenance
Planning-Tech.
Assistance

1,150

1,150

2,300

- 0,072

Matérial
Equipntent
Outillage
Tooling

27,309
0,064

275309
0,064

0,853

0,002

TOTAL

39,273

22,650

10,750

72,673

2,271
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REFUBLIC OF CHAD

3.1 Summary

The following chapter is based principally on a report entitled
Etude Preliminsire de l'Eniretien des Routes en Terre produced by
BCEOM in January 1977. As the level of detail of this report is

similar to the Diagnostic Study in the other CILSS countries, no |

additional field work was carried out in Chad.

The present Chadian road network of 7258 kms includes 1900 kms
of inmproved roads and is presently maintained oxr partially maintained
over 46% of this length. An additional upgrading or network improve-
ment of 560 kms is forecast over the next six years, and an inecrease
under a minimum maintenance program toc 54% of this network, 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 recufrent budget allocation which results in an even
greater decrease in operating funds and therefore a growing immobil-
ization of equipment dve to lack of spare parts or fuel, This situaz-
tion also results in low morale and productivity of public works
Personnel.

The proposed wminimum program involves an imnedizte invectment
of 2,500,000,000 FCFA in equipment, spare parts and improvenments to
public works facilities, and an investment in technical assistance
to help organize this investment. The recurrent budget in 1982 will
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 realizmc this budget increase, part of the reeurrent
cost increase is propossd to come from foreign sources which would
cover the foreign exchange component of recurrent costs, half of

depreciation expenses and 79% (the foreign currency component) of
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road rehabilitation costs., Even with this foreign financing, the

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

clal effort for Chad. A training program is also recommended,

3.2 ERoad Network and Traffic

34241 Network and traffic in 1977

The road network was reclassified into six service cate-
gories and three traffic categories during the 1976 BCEOM study.
These are sumtarized in Table 3-a. Only 1/7 of the 7258 km

network is improved and only 46% is presently maintained.

3262 Network and ftraffic in 1982

There are several improvements in the Chadien road network
forecast over the next six years. These include L70 xms of
earth read to be upgraded starting in 1977 and 90 kms of paved
road to connect Moundou with the Camerouns. These changes are
reflected in Table 3-b,

A 2% traffic growth rate was assumed for the purpose of
calculating additional kilometers to be maintained at higher

traffic levels in 1982,

Present Maintenance Methods

3e3.1 Organization and personnel

The present maintenance organization consists cf four main-
tenance subdivisions and a central workshop in N'Djamena, all
under the Directorate of Publiec Works in the Ministry of Civil
Engineering, Mines and Geology (see Figure 3-~a). The number
and location of subdivisions appears suited to the maintenance

needs if sufficient personnel, eguipment and operating'funds



B’

are nade available, BCEOM has proposed a decentralization of

the present centralized eguipment maintenance organization,
There are 504 persons presently employed as road main-

tenance personnel either on contractual or permanent basis

{sce Table 3-c¢).

3.3.2 UHorkshops and equipment

The maintenance of equipment is the second consgtraint 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-
fral workshop are aged and insufficient as is the structure of
the building itself. The stock of spare parts iz largely
"dead" as shovwn in Table 3-f.

The existing 295 units of equipnent are listed in Table 3-ec.
This table shows that 47% of the existing equipment is salvage-
able for road maintenance progran. bMuch of this equipment is

presently immobilized for want of spars parts.

3e3.3 Present road meintenance and procedures

Ihe rgad network can be divided into three cgztegories:
maintained, partially maintained and unmasintained, as shown in
Table 3-g. Hven the regularly maintained network is given only
routine maintenance and:no resurfacing.A This is reflected in
the fzet that ouly 50% of "normal! meintenance funds are ex-
pended on the best~maintained roads.

The situation is also worsening as the road maintenance
budget has decreased 27% in real terms from its peak in 1972.
This decrease is magnified for equipment operating furds, as
personnel costs have remained relatively cons%anta This appears
to be a general budget problem as only 31% of the requested
budget was allocated by the central government in 1974 and 1975,

The net result is a poor and declining level of road main-

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

3.3.4 Constraints

As indicated above, the rcad maintenance budget is clearly
the first constraint encountered by the Public Works Department.,
However, this is being rapidly translated into immobilized
equipnent which has become a second level conctraint. 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
anount of work to be done ‘and therefore the willingness of the
rersonnel to raturn to former work levels without a major
effort to change the orientation of the road maintenance organ-
ization. This is compcounded by a lack of qualified personnel

at the management levels {sector chief and zbove).

Unit Costs

Force account unit costs for various routine and periodic main-

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

tation are assumed to ke equal to road resurfacing plus localized

reinforcement on laterite roads or twice the cost of localized rein-

forcement on improved tracks. The costs of meintenance or construc-

tion by contractor are not given.



3.5 Rehabilitation Requirements

346

265,71 Immediate needs

The requirements for rcad rehabilitation were defined for
immediate needs by identifying those rozd links which have been
improved, but have recesived partial or ne maintenance in the last
five years. These links, totaling 281 kms, are listed in
Table 3~i along with the estimated cost of rehabilitation, The

breakdown of this ecost into components is given in Table 3-J.

3a5.2 Minimum program

The number of kilometers of road in the Chadian network
to be rehabilitated in addition to the iﬁmediate needs ident-
ified above ave not known., Identification of specific sites
deperds on a road inventory indicating surface condition which
is not available. The number of kilometers in question is
estimated as 2z minimum of 20% of the improved road network in

1982, The result is also shown in Table 3-i,

Maintenance Requirements

Ze6.1 Irmmediate needs

The immediate needs consist of first providing spare parts
to put existing equipment hack in working order. This opera-
tion will reguire substantial supervision which must probobly
come from technical assist-nce. These costs are shown in
Table 3-p.

346.2 Minimuwa progran
The basi¢ annnal budget for the minimum maintenance program
on 3732 kms of roads is shown in Table 3-k. This cost includes

depreciation as shown. The depreciation item is not disbursed
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annually, but should be equivalent to a contribution to an
equipment replacement fund,

This basic budgét represents the amount in constant prices
needed to maintain the road network in 1982. The actual future

cost must be determined through an inflstion rate,

Program Description and Resources

3.7.1 Immediate needs

The immediate resource needs for spare parts, equipment
and technical assistance are shown in Table 3-p. These resources
are programied for the first two years of the six year progranm,
High priority rehabilitation cannot begin until the equipment
is ready in 1978. ‘

A iraining program with an on~the-~job brigade element is
also considered a high priority item, along with adequate

operating funds.

3e7e2 Winimum program

The minimum program is designed to arrive at a minimunm®*
maintenance of 3732 ks by 1982, This means an infusion of
equipment, spare parts and technical assistance to provide the
means for road maintenance early in the program. In addition,
training programs must be set up to provide the necessary per-
sonnel, (ses Section 3.8 below).

The minimum operating budget was established by increasing
the present budget (estimated at 200 million FCFA) to the size
of the future minimum budget (253 million FPCFA) plus rehabili~ |

tation and an equipment replacement fund allotuent represented

* Minimum, as defined in the BCEOM Report.

e ————
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by depreciation. This total amount was then inflated by a com-
pound rate of 10% per year to estimate future costs. The
result is shown in Table 3-o.

An additional budget for technical assistance is shown in
Table 3-p, along with the immediate investment needs. Person-
nel, workshops and eguipment requirements are shown in Tables
3-n and 3-1 respectively.

An estimation was made of future participation of foreigh
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 programn was
used as the possible econtribution 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 ﬂudgei, However, at least, this level of contribution
(830 MFCFA by 1982} will be necessary to achieve the mininum
program. The Chadian contribution must still increase nearly
five times over the 1977-82 period--~a major effort considering

the recent declines in the mainternance budget.,

3.8 Training Programs and Technical Assistance

Chad has been provided with several types of training progranms
for public works technicians as shown in Table 3~4. These include
a successful on~the-job training program with techmnical assistance
by O.R.T., that needs additional support in terms of a periodic
maintenance or rehabilitation school brigade. This type of training
is eclearly the uwost pertinent, and a comtinuing program for the re-
quired technical assistance is described above. The school brigade
would be operated with the equipment and operating budget shoun

gbove in the minipum program.
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Sufficient candidates- should also be supplied to the training
rrograms existing in Chad to ensure the needed technicians and ad-

joints techniques. Five engineering and management personnel must
be trained outside of Chad to fulfill minimum program requirements
(see Table 3-n), A schedule of proposed technical assistance is

shown in Figure 3-h.



Tableatr 3-a

Tabvle

3-a
Tchad

Régeau Routier %97
Road Network Em
1
Route ERoute en Route en [P ste en P ste en P.ste non Total
Bitumes Terre Amgli Terre Ord Terﬁe Terre Anen., amepagée
- Paved {{Laterite arth (L%%grite (Impr Earth {(Unimproved
Road) Road) Road) Track) Track) Track)
Total + 242 671 374 79 541 5351 7258
Entretenu ++ - !
Alnintained) | 242 | 671 321 79 488 1542 3%4%
!
0/0 Entretenu -100% Z 1000/{) ' .-'860/0 1000/0 900/0 290/0 463/0
(Mainteined) i : :
~ ; ;
Trafic k : i ;
30560 véh/jour | 242 } 481 L 133 79 132 L 210 | 1275
BOA60Veh/ day) j i !
{ a4 .
H P i ¥ : ;
: . ' L] T
E1Oé.3Oveh/;]our ' 190 53 - 150 b 735 i 1128
FO 0 30veh/day) ; : ;
beig ne 1 2 i ! ! i
: 10vén/jour - | 190 - 259 14406 14855
(Less then i : ﬁ i :
"10yveh/day) ! : ( 3 i

+ Total routes OiaSBébS nationales et prefectorialles =(Total roads classified as natiolaler prefecta

v g

au moing 2 fois dans les derniers six ans =£Maintained at least twice in the last six




Table
Tchad

3-b

L

Réseau Routier
Road Network

1982
(Kr)

f

Plste en

Routs TRoute en !Route en i Riste en . piste non- Total
Bituméé Terre AméliTerre Ordi Terre Amél,} Terre Amen! Amenagde
Paved+++ (Laterite+! (Barth (Laterite (Improved i(unimproved
Road} ' Road) ! Road) Track) Barth Trackl Track)
f | ‘ _
otal e Poaze 1141 | 3 79 541 19917 71411
N ) ; )
wtretenn P332 1141 L 321 19 541 1560 ; 3974 l
aintained) : § ! ,
/o Entretenu i 4000 /0 f- 1000 o0 1000 /0 100¢ /o 1000 fo 310/¢ 540 fo
/° (Maintained) } }
k1 ‘
rafic i é
Ya60veh/jour ) 821 131 79 232 355 1951
Wyéh/day) 23 3
)330vE&h/jour - 320 190 - 125 1535 2170
" (v&h/day)
>ins que 10veh/jour ] "
ess than 10veh/day) | _ _ _ - 184 3106 3290

- B&lon l'hypothese que les 470 Km d'amfliorations en project de 1'UNSO seromt compledés.

Fragrrthidt asafifiption that the 470 Km of improvements proposed by UNSO will pe completed.)}

B

flotal routes classées plus la route AtiIfenant en project par 1'UNSO et la route Moundou-Camerouns,
stal classxfled_roads plus the ati-Ifenant road under design by UNSO.)

++

Une route by tamdé entre Moundow et la frontiers Camercunaiss est probable dlici 1982.

@& paved road will probably be constructed from Moundou to the Cameroun border cefore 1982.)
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GRAPHIQUE 3-a

FIGURE 3-a

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

Ministere du Génie Civil
des Mines et de la Géologie

Direction Gdnérale du Génie Civil
des Mines et de la Géolagie

Direction des Travaux Publics

L

|

Service des Erudes
et de 'hydraulique

Arrondissernent
de N'Djaména

Subdivision
Qutillage-Matériel

[

Subdivision
de N‘Djamena

|

Entretien
Routier

Travaux
neufs
Batiment

Liaisons hidarchiques

Liaisons fonctionnetles

Subdivision
d’Abdchéd

Services Générale

Arrondissement

de Sarh
! |
Subdivision Subdivision
de Sarh de Moundou




Tableau 3 - ¢ suite

Table 3 - ¢ continued
‘TCHAD
DTP%}i SO SEH} Arrt. WN'DJ Arrt. Sarh Tot'al
Divers 9 4 . 13
1 |
Total 81 58 {1 - - -E 139
{
. [Pergonnel jourpalier NDJ| Abacghe | Sarh ; Moundeu

permanent (Naily) 1
Chef de chentier - - -1 1 - 1 1 3
Chauffeur b (1) 4 -% 23 4 12 14 58
eonducteur 2 -] 14 5 8 9 18
Aide - conduceéur - - - - - 2 2

Lcanicien (2) 12 -~} 10 3 5 3 35
Aide-méoanicien . (7) { 25 -1 - - 1 3 26
Graisseur - - -} 11 3 5 7 26
Soudeur/“orgercn (8) 3 -l 2 1 - - 15
Electricien - 5 -1 = 1 - - 6
Tourners - 1 -1 - - - - 1
Magasiner (1) 9 I -1 1 1 1 - 13
Mecon - - - 1 2 2 1 6
Pointerr - - -} 2 - - - 2
Cormnis - 1 -t 1 - 1 1 4
Manoeuvre - - -1 11 - - - 11
Capita - - -1 1 ~ - ~ 1
Dactylo (1) 2 - 1 - - - 4
Gardien - {(2) 5 . 1 1 1 12
Total™ [ 22) 69 ~] 8l 21 37 43 273
Total Général 117 147 - | o112 =TT 504




e e vy o e T M ey e ey wm e S e e, w ber mn v e T

Tableau 3~ ¢ guite
Table 3~ § continued

TCHAD

Source: Etude Preliminaire de 1!'Entretisn des Routes en Terre
BCEOM 1977, pp. 3.15 - 3.17

DIP = Direction des Travaux Publies (Directorate of Publie Works)

'SCM = Subdivision Outiliage Materiel (Subdivision of Tools and
Equipment)

SEH = Service des Etudes et de 1'Hydraulique (Serviee of Studies
and Hydrology)

Arrt. = arrondissement

N'DF = N' Djamen o



Tableau 3 -~ 4
Table 3 - 4

TCHAD

MOYENS ACTUELS EN FORMATION
PRESENT TRATINING RESCURCES

_Institution

1976 ~ 1977
Wombre dteffectifs
Number of students

Type de formation

Obzervations

Ecole Nationsle
des Travaux
_ Publics

(ﬁNTP)

Adjoint technigue 113 (dont of which)
’ 50% Tehadiens

50 # spécialise en
TP in PVW

Programme de 4ans
4 years program

technique

Collage et Lycée

Teohnicien (Bac) 13 par an gradués

4]

(dip1s
me CAP)8 par an

{ - " {graduated pa yeax

Programme de 3ans
3 years program

A Btre élargie
12,5 fois en 1977
Té (to be expan-
ded 2,5 times)

Centre de Forme-

tion profession

nelle et de per

fectionnement
(OPPP)

Technicien {(@ipld 100 par an
mé CAP)

100 per year)

Programme de 2ans
la plupar®t des
aradués vont au
secheur privé

(2 yearsprogram)

%bst graduates go
o the private
Fector

- Misgsion 0.R.T.

Recyclage du per- 127 formé en 2 ans
gonnel du Minis-
tére au Génie
Civil

{retraining of
Ministry of Civil
Engineering per-

Isonnel )

dorie et prati-

h
(trained in 2 year)gue
Both theony and

practical work)

nmree

18 _ 3,22

Etude Préliminaire de 1'Entretien des Routes en Terre, BCEOM,
1977 pp 3.




Tabloau
Table

3-e
3-e

Tchad

Resume due Materiel Existant et du Materiel Recuparable
Summary of Existing Eouipment and of Salv’ geable Equipment

Type de Materiel
'} Type of Equipment

Iexisting Number

Nombre Existent

Nombre Recuperable
Salvageable Number

bridades reserves

Total

1. Tracteurs equip en
Bull p7

1 (Bulldozer D7)

2. Tracteurs eguip en

Bull D6

i (Bulldozer D6)

3. Niveleuses CAT

N120-99

(Graders)

4, Niveleuses Richier

N530

I (Graders)

5. Chargsms Bsur prieus
( frontend; lodders
on tires)

16. Chargeurs sur-

chenilles -

{front end loaders

on treads)

7. Tracieurs agricoles
(agricultural
tractors)

8. Tracteurs Routiers
(highway traciors)

9. Hemorques porte-
engin

10. Rouleaux a pneus

tractes

(wobble wheel

compactors)

Compzcteurs auto-

moteurs

(self propelled

compactors )

12, Camions beunes
(damp tructs)

13. Camions citernes
(tamk trucks

14

%7

11,

. Pickup Peugeot

Moto pompes .

(1ow boy trailers) ]

Fourgonettes {van) |

—

3

16

15

29

63
72

9
12
4
19

1 1

34 1

o
MO W

11

18

47
24,

3
2
Z
8

Caiaii oy

Pickup landrover
Smvrres:

T

Ftude Préliminaire de 1 Entretien des Routes

en Terre. BCEOM, 1977, p.

3.13



Tableau 3~f
PTable 3~f

TCHAD

Installations Desservants 1'Entretien Routiler

Installations Supporting Road Maintenance

3
e

5GH Subdivision | Subdivision { Subdivision {Subdivision
> N!Djaména Abveché Moundou Sarh N‘Djaméha
1s Aires de (m™)

(Area Of) . . A ’ .
Terrain 7,500 20,000 13,000 18,508 1,700
Bureau (offices) 200 122 15 20 15
Ateliers (work- : .

shop) 14975 625 455 630 650
Magazin (store) 200 120 287 150 120
Station service 250 “ station |1 station 1 station
Observations pas fone~ il faut il feuk abrit a pas fone-

tionelle plus plus Cotim tionelle
dlabrit | dlabrit struire
2o Outillage
(Tools)
Nombre de Unites 26 1% v 19 13
Obgervations 50% a refor~ 6 a refor- |2 a refor- { 8 en bon en médioccre
mer (to be | nmer (to mer {to be{ Btat (in ou mauvais
junkad) be junked)| djunked) good cond.){etat (in poor
& en bon {inj{5 recuper> |2 en bon 4 panque or bad cone
good cond.) | able (sal-| etat (in accessoires{dition)
vageable) | good cond ) 4 a refor-
mer (Lo be
Jjunked)
3. Pidces de
Rechange
{spare parts) . - : : .
Valeur (FCFA) 175,900,000 |5,000,000 {10,000,000 (32,000,000 }3,000,000
Cbservations 60% morts 90% morts {la pius un part pres du SOM
(dead stock)i(dead stock) part mort | mort pas trés
= Hmostly (partly futile
dead stock) |[dead stock) |near the SOM
(not very
nseful)

oo o . -
Source: Etude Préliminaire de 1'Entretien des Routes en Terres,

ppa 301"3- 1lF¢

BCEOM, 1977,
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Tableau 3~g
Table 3=g

TCHAD

Entretien Routier Effectue Actuellement

* Road Maintenanee Presently Carried Out

Réseau Regulieres

“lment Entretenu

Réseaun Partielle+
ment Entretenn

Reseau Non-Entre-~
tenu

(Regularly-Maint. [(Partially-Maint.} (Unmaintained
Network) Network) Network)
Dimension ]
Nombre de Xm. 1,800 1300 3900
% du résean 26% 18% 56%
(of network)
Type : )
Entretien manuel B0% du r&seau en | 20% en moyenne Nole
{(Manual maintenance) moyenne - (in average) )
{of the network ’
in average)
Reprofilage~comprctapge 1 a 2 campagnes 1 campogne par W.h.
{(grading-compacting) par an 2 ans en moyenne
{1 to 2 treate (1 treatment in
ments per year) | 2 years on aver-
. age)
Reprofilage a sec tres peu : - Nel,
(dry grading) (very few)
Rechargements localises et —— N.A.
(Resurfacing) favlas
(localized and
small)
Depenses . '
Dépenses par km 50,000 = 10,00%{3 40,000 ‘Nahe

(expenditure per km)

% des dépenses normals®
(% of normal expenditure)

1504000 FCFA

50%

FA

20%

N.A. = Non applicable (not applicable)
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Pableg 3=g (suite)
Tzble 3~g (continued)

{continued)

dvolution du Budeei

(change in Budget) 1970 1971 1972 1973 1974 - _A975
(millions FCFA)
Francs courants - 166 194 - 213 200 173 188
(frones constants) (222} (254) (270) (247) {191) (198)

(1976)

3udget Demandé

‘Requested Budget) : N.D. N,D, 3h2 467 556 611

{ Budget Demandé . 62% 32 31% 3%

.M. = non—disponible (not available)

ﬁdéfini par les Pravaux Publics (as defined by Publics Works)

icurce: Etude Preliminaire de 1'Entretien de Routes en Terres, BCEOM, 1977,
PPe Du1=5.3

H




Tableau 3-h
Table 3~h

TCHAD

Cotits Unitaires des Tgches 4tEntretien Rootier
Unit Costs for Read Maintenance Tasks

Tache (Task).

1.

Routes Mitumées

(Paved Roads)

a) Entretien des accotements
{Maintenance of shoulders)

b) Revetement Périodique
(Periodic Resurfacing)

¢) Point & Temps
(Patching)

Routes en Perress
a) Rechargement Périocdique

{Periodic Resurfacing)
b) Reprofilage - Compactage
(Reshaping - dompacting)

¢) Reprofilage a sec
(Dry Reshaping)

d) Point 3 Temps
{Patching)

e) Lutte anti-tale ondulée
(Anti-washboard program)

£} Renforcements Localisés
(Localised reinforcement)

Cout Anmel par

Observations Km HT+
Annual Cest per
Xxm (w/o btax)
{FCFA)
92.000
1/6 du total chague 6 ans
1/6 of the total each 6 years 900.000
N.D.
Applicsble aux
routes en terres et piste
ameliorée .
{earth roads and improved . 185,000
track)
3} 93.900
toutes les routes
(all roads) 17.000
toutes les routes a trafle
>10
(211 roads with traffic L2,000
»10 veh/day)
toubes les routes en laterite
(all laterite roads) 8.000
toutes les pistes
{all tracks) 78.000

{ Prais Généraux non-compris (overhnead not included)
¢ Exemple de la gzone sué (example using the Southern zone) -

iource:

13.29

Etude Preliminaire de 1*Entretien des routes en Terre, BCEOM, 1977. PP 13.28-




Tableau 3~i
Teble 3-i

TCHAD

Begoing en Réhebilitation Routier
Road Rehabilitation Reguirements

longueur type cofit en kil it botal HE
(Lengt)) (dost/fm) {(total cost w/0
‘ tax )
. Bescins immédistd (m) (FePL) (® CFA)
(immediabte reguire-
ments) |
a} Masgeguet-Bir
Garat 106 RTL 263 000 27 878 000
b} Masssgueb-¥armé 53 RTL 263 000 13 2329 000
¢) Abeché-Bitine g2 PTA 156 000 14 352 000
d} Chagoua-Linia 30 { B0 263 000 T 820 000
Total 281 64 059 000
. Besoins Minimums
(minimum needs)
0% duréseau amélio
-ré entretenu
routes 180 BT 253 000 47 340 000
pistes g5 27 156 000 - 14 820 000
Total ] 275 62 160 000 :
. Total Besoing
(total needs) 556 - - 126 219 000

ource : calcul du Consultant & partir des chiffres du rapport BCEOM et
tableau 3 h :
(Consultants celculations based on figures from the BCEOM report
and table 3 h)

TL. = Route en terre latéritique, PTA = piste en terre aménagée
(road inlaterite) (improved ¢arth track)
TQO = route en terre ordinmire (marth track)
définie par route ou piste aménagde avec un entretien partiel ou inexis
tant pour 6 ans
(defined as improved road or track with partial or no maintenance in

6 yaars)
+ BT rechargement + renforcement lcczlisé, PT = 2 fois renlorcement

Arvetisfadingi+ dotal reinfoBcement,)s) localigé
. (2 times local reinforcement)



Tableau 3-3
Table 3-]

TCHAD

Composants des Couts de Rehabilitation
Rehabilitation Gest Cemponents
(000 FCFA) (Hers taxes - witheut taxes)

Cout Total | Amortissement|Pisces Detachbs|  Caspubext | Main Dfocuvre
(Total Comt ](Deprecition){(Spare parts) ab huile {Iabor)#
. (fuel & eoil)
(100%) (28%) (26%) (20%) (26%)
Besgins
Irmediste 8,059 17.937 16.655 12,812 16,655
(Immediate ’ . :
Needs)
Besoins
Minimums 62,160 17.h0L 16,162 .32 15,162
{Minimum
Needs)
Total AT 126,219 35.341 32,817 25,240 32,817
(withoub
taxes)
tal TTCws e j
ns Amortisse- 110.000
ment

¥ compris faquipes de chantier et dtatelier (including both field and maintenance crews)

with tax and without depreciation

jource: calculs du Consuliant a partir du Pablean 3-i.
tant based on Table 3.1,

{calculations of the Consul~




Tahlegu 3~k
Table 3-k

TCHAD

Besoins en Entretien Rouwtier Minimum (Programme de 3732 kms)
Minimum Road Mainbenance Requirements %3732 kms program)
(millions de FCFA)} (hors taxes-~without taxes

Cofit totel Amortisse- Pikces dé-carb.lubri Main

(total cost) -ment tachées (fuel and d'oeuvre
(deprecia- (Spare oils) (1abor)
~tion) parts

» EIntretien couwramt
routine maintenance)

'Djaména * 97,83 24,50 20,84 20,96 31,53
beché © 23,07 6,13 5953 5931 6,10
erh | 100,23 24,81 20,91 21,92 © 32,59
oundou 1 136,91 34,23 -+ 29,04 29,99 43,65

obal 358,04 89,67 - 76,32 78,18 ' 113,87

. Entretien pério-
ique (periodic

aintenanc e
1Djaména 300,84 22,66 21,87 233:71 22,60
beché - - - - -
arh 73,62 20,20 16,06 15,05 19,31
oundou 91,72 25,14 23,74 18,83 24,01
otal 466,18 68,00 64,67 261459 - 65,92
» Frais généraux

15%) (oveshead ) 123,63

. Total général 947,85

ource ! Etude Préliminaire de 1! Entretlen des routes en Terre, BCEOM
1977 »p. 13, 18 + 13; 21.

vy compris 332 kms de routes bitumées & 92,000/km (ineluding 332kn
of paved rozds)

++ = y compris 50 kms/en de routes bitumées & 5.4 millions/m (including
50 km of paved roads per year)

++ = y compris 105 matériavx pour l'entretien des routes bitumées
! (ineluding the materials for paved road maintenance)

l



Tableaun 3~1
Table 3-1

TCHAD

Besoing en Investissements
Investment Requiremsnts
(millions FCFA)

1 Prix TTC Taxes Devises Monnaie Incale
{ Price with (Foreign (local
taxes) Exch, ) currency)

1. Aménagements

(Improvements)

Atelier Central 675 157 456 62

SER N;Djaména 115 27 77 11

Abeche 61 R T 6

Moundon 118 28 79 1

Sarh 111 26 75 _10-

Total 1080 %2 728 100
2o Pidces Detach®es

pour la remise en

Ebat du maberiel |26k . 1ob Bh 6

(Spare parts to '

reburn eguipment

to working order)

3. Achat du Matériel :

(Equipment Pur- /111;5 216 899 0
chase)

b, Investissement i
Total 0189 602 1781 106
(Total Invest=

ment) .

{

Source: Etude Préliminaire de 1'Entretien des Routes en Terre, BCEGM, 1977, pp. 13.11-
13'}13' i



Tableau 3-m
Table 3-m

‘TCHAD
Investisseméns Minimom ex Maté':'riel Neuf

Minimam Investment in New Equipment
(millions FCFA)

Prix Unitaire Quantité Ceity Total
(Unit Price) (Total Cost) L
HT(w/o tax) |TTC(with tax) HP(w/e tax)|TIC(with vox,
- Bulldoger : 32,50 10,30 b 1 130,00 161,20
', Niveleuse {Grader) . - 19,62 2,37 9 176,58 215,33
o Chargeur (ILoader) 1,18 17,58 h 56,72 70.72
o« Camion benne (dump truck) 8,26 10,78 15 123,50 161,70 ‘
. Cemion graissage (grease f
truck) 1].’95 6; 63 9 M,SS 5936? ;
. Véhicule légdre (light ve- : 5
' hicle) (Landrover) 2,20 3,10 1 2,20 pod i
. Véhicule 1égére (light ve- ‘?
hicle) (Peugeot LOk) 1,48 2,08 10 14,80 20,82 :
. i
- Moto pompe 0,71 © 1,16 5 3,55 5.89
. Tracteur agricols L,co 5,00 2 8,00 10,0 3
. Dumper ' 2,40 3,00 33 79,20 99,60}
- Camion benne (dump truck) )
; (25 tonne) 3,17 Lyl 17 53,89 75,08
, Petit matériel (small equip.) 0,30 0,40 15 1,50 6,00 !
. Citerne tracté (mobile tank) i
(5000 1, gas oil) 3.20 4,00 3 9,60 12,00 i
. Citerne tracté (mobile tank) f
(2000 1. eau (water)) 1,30 1,63 1 " 1k,30 17,93 i
, Citerne tracté (mobile tank)
{10,000 1, gas o0il) 4,20 5,30 L 16,80 21,20 :
! . . L
‘ Remorque atelier (mobile ;
wnrkshop trailers 3,56 L,hs h 1y, 2h 17,80
}




Tableanu 3-m suilke
Taple 3-m csavinued

Roulotte~bureau {office~
trailer)

. Pulvi mixer

TOTAL
Estimabion (+10%)

v Pix Unibaire-
{Unit Pricel)

HT(w/oTax) |TTC(with tax)
6,00 7,50
20,00 2L, 80

Quantité

24,00

140,00

816,81

E99

)
Cout Tatal

] Total Cogt) '
HT (w/eTax){ TTC(with tax3

1

30,00
19,60

1040,93
15

rees Btude Prélimirnaire de 1tEntretien des Routes on Terre, BCEOM, 1977, P 13.13.
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Quglification

Ingenieur Mecanicien
(mech. engineer)

Chef centre Exploit.
(Chief of Operations)

Technicien mEcan.
(Mech. Technician)

Contremaitre
(Supervisor)

Conduct, de Travaux
(Work crew supervisor)

Chef de Secteur
{Sector Chief)

Mecanicien
(Mechanic)

Ouvrier Qualifit
(Skilled workers)

Aide-~Cuvrier
(Workers aide)

Chzuffeur
(Driver)

Cond. d'engina
(Equipment Driver)

Aide conducteur
(Drivers aide)

Sources Etude Preliminaire de 1'Entretien

Tableau 3-n
Tabhle 3-n

TCHAD

Synthese des Besoins en Persennsl
Summary of Personnel Requirements

Besoins Moyens Actuel (Present Resources)
(Weeds) fonet, eontract. Perm, Total
(Admin.,)
1 - - - -
LL - - - -
12 - 1 - 1
9
28 3 31
18
63 - 25 33 58
5k - 27 W k1
76 - 7 55 62
58 - 5 57 62
50 - 11 38 k9
22 - - 2 2

des Routes en Terre, BCEOM, 1977, p.l1l.1l.

.
Ve



Lol

2=

P C H A D

BUDGET DE FONCTTONNEMENT DU PUROGURAMMS MINIMUM 1877-1982
MINIMUM PROGRAM OPERATING BULUGEY 1977-1982

(millions FCFA)

Année (Yezr)
1977 1976 1579 1980 1987 1982
1. Budget de Fonctionnement Minimum ) )
a) Entretien Courant et périod.* 200 33C 4690 600 740 882
(periodic and Routine Maint.)
b) Rehabilitation* - 30 30 30 20 —
¢) Amortissement
{Depreciation) 54 89 124 162 200 2328
Total (FCFA constant) 254 g o4 T2 ST=00) 1756
Facteur d'inflation
(inflation factor) 1.0 1.1C 14241 1433 1.46 1.6%
Total (FCFA courant) 254 49l 5% 105% 1402 1803
2. Parcicipabion Exberieure '
(Foreign Financing)
a) 45 % entretien {devises) - 90 C145 207 270 333 397
maint. (Foreign currency)
b) 50 % Amortissement 27 45 52 60 100 119
¢) 79 % deréhabilitation — L. 24 24, 16 _—
Total %FCFA constang) 147 216 T295 LYE) Jivis) 516
Total (FCEFA courant 117 240 355" 459 656
(inflated FCRA) 2 831
7. Dudgeb Réel - Minimum 16k 250 488 554 506 o7z
(True Minimum Budget)

¥ Sang amortissement mais TTC (without depreciation but with taxes)




Tableau 3-p
Table 3-p

TCHAD
Programme Minimum d'Investissement 1977-1982
. Minisum Program Investments 1977-1982
’ {(millions FCFA)

innae (Year

19979 1978 1999 1980 1984 1982 TOTAL
1. Pidce detachées .
d'urgence 160 - - - - - 160
- (priority spare paris)
2. Matériel 899 - - - - - 899
(Equipment)
3e Amsistance
Technique* ahl 24l 244 Lh Ly Lh 85k
TOPAL HT 1303 244 24y Lk 44 bl 1923
{without tax)
{FCFA Constant)
a) Devises :
{foreign currency) {1260 207 207 37 - 37 37 1785
b) Monnaie locale
(local currency) 43 37 37 7 7 7 ¢ 138

Source: Etude Préliminaire de 1'Entretien des Routes en Terre, BCEOM, 1977,

PP 13.11=13.15.

* y compris la prolongation de la mission 0.R.T. actuelle.
(including extension of the present ORT team.)
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Graphique 3- Db
Figure 3~ b

TCHAD

/s
Calendrier de 1l'Assistance Technigue Proposee 1977 - 1982
Schedule of Proposed Technical Asgisiance

1977 1978 1979 1980 1981 1932

-

o
-
-

Mission ORT

{4 members) : Ay -
Ingénieur Mech, ° 1 .

(mech Engineer) f

Technicien Supérieur 1,

(senior technician) '

Techniciens Mécan, 3 | )

{mech technician) i

Chef méeaniclen 2

e

(chief mechanic)

Conducteur de
Travaux 1,
(work crew chief) !

L
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THE GAMBIA

L Summary

The present Gambian road network totals 2970 kms, of which 832 knms
. 3 » has been taken in charge .. °," by the Public
Yorks Department foy maintenance. In executing this maintenance eSS~
ponsibility, the PWD is severely constrained by lack of financial,
equipment and manpower resources. 7The preéent budget is roughly a
tenth of the level which must be attained to meet minimum progranm
requirements (including rehabilitation) by 1982/83.

The urgent needs and the actions which should be immediately

taken in The Gambia are the following:

Estimates
(MD)
a) Rehabilitation works 40,7
b} Equipment and spare parts 3.0
¢) Technical assistance 142
d) Construction of workshop and tooling .2
46,1 -MD

This proposed program includes:
= the maintenance of 1210 kms of roads, and
- the rehabilitation of 490 lms.

4,2 Road Network and Traffic

2.2.7 Road network and traffic 4977

The Gambian road network has not yet been officially classif-
ied, ‘But the Gambian Public Works Degartment (P.W,D.), Ministry
of Works and Communications, has adopted an unofficial eclassifi-

cation which is being used in the present report ané totals 832 kne
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ouf of an estimated network total of 2970 kms. The network is
made up of bituminous roads, gravel roads, and all weather and
dry weather earth roads.

The P.V.D. has undertaken for many years bi-anmual traific
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 azbout
their reliability. As a resulf, no traffic data could be in-

cluded in this report. Table L~z summarizes the 1977 situation,

4,2.2 FRoad network and traffic 1982

Based upon discussions with P.W.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 was projected. Table 4-b summarizes
the 1982 situation.

Present Maintenance

4,3.1 Organization

Road maintenance is the responsibility of the Public Works
Department, Ministry of Works and Communications, for paved
and gravel (improved earth) roads, and the responsibility of -
the Ministry of Loeczl Government for the remainder of the nete-
work., Table b~c shows the P.J1.D. organization charts.

The maintenance is carricd out by the Engineering Branch
of P.W.D. through its three regional divisions. ZEquipment
maintenance falls under the responsibility of the Iransport

Braneh which runs the cerntral workshope.
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4.3.2 Workshop and squipment

Gambian equipment management is seriously impaired by
three major problems: an inadegquate, rundown central workshop;
worn out and obsolete toolings; and an operating system lacking
in supéfvision, Planning and controls.

The central workshop is housed in an old hangar ill-suited
for the PWD's present needs. Due to the physical state of the
building ond. a disorgenized interior “layout, . | working conditias
and spare parts storage are a serlous probleme. Much of the
shop'!s tooling is over twenty years old and worn out. Required
tolerances ¢an no longer be achieved.

Preventive maintenance is not practiced and eguipment teands
to be operated until a breakdown deadlines it. Iack of pro-
curement and inventory control systems exacerbate this repeir
problem, which is already difficult due to the tooling situation
referred to ahove, 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 casec.

The equipment fleet is aged and of varied origins. 65%
of heavy equipment is more than ten years old. ZEquipment is
the antithesis of standardization wiih more than seven countries
and up to eight different makes/countries represented. An order
for new equipment has been prepared with UN assistance, but it
will itself engender some problense.

There is a severs shortage of gualified mechanics.

L,3.3 Present maintenance levels

The P.W.D. is respousible for 832 kilometers of roads—-
30k kms paved and 528 kms unpaved. Although P.W.D. officials

3

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

sible to establish at what level. Budgetary consiraints suggest
that the actual maintenance levels may be significantly below

P.W.D. objectives.
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L.3.4 Budget and constraints

The P.W.D budget has changed little in recent yearsa-its
1976-1977 level is approximately D500,000,%¥ This is far below
the peeds for minimum maintenance., The budget is allocated by
P.W.D., to the three regional engineers who are responsible for
the maintenance by force account and/or by petty contractors.
The Ministry of Local Government receives D150,000 for the re-

mainder of the network.

L4 Unit CGosts

- Maintenance unit costs were derived from the Consultantts
experience in Sznegal (BEtude d'Entretien Routier, Senegal, IBIT,
1971)y recent price increases and the Gambia Rural Roads Study
(ECA, Nov. 1976). Table 4~d summarizes the results on a per km
basis. .

For rehabilitation works, ECA costs were uséd. For the
Laminkcto-Fatota roasd, not included in ECA study, ECA average costs
vere applied. For Kiand West and Bumiadu-Kuntazir Roads, P.W.D.
estimates were used. All of these are contractors' prices.

The foreign éxchange component wes ¢alculated at 70% of the

contractor's costs, in line with the BECA study estimates.

¥ This compares with a 1975/76 budget allocation for roads and
bridges of D550,000 and a 1972/73% allocation of D540,000.
However, 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.
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4.5 Rehabilitation Reguirements

Rehabilitation redquirements are based upon the urgent needs to
1) improve the main arteries, primary and secondary
roads to all--weather standard; and,
2) improve the feeder rcad network in order to connect
productive agriculiural regions with main roads or
the Gambia River. -
The links to be rehabilitated under this minimum program total 490 kms.
In its modernization program for the period ending 1982, the.
Gambian Government plans to upgrade part of the main road network,

specifieally:

1) pave Soma - Basse Road (200 kms);
2) pave Essau -~ Kerawan Road (55 kms)j
%) improve Kerawan - Laminkoto Road (171 kms).

These proposed projects go beyond "rehabilitation" as defined
in the present study and therefore have nét been included in the
program recommended by the Consultant.

Table k- summarizes the rehabilitation requirements.

L6 Maintenance Regquirements

A vicious circle of insufficient funds, lack of qualified per--
gonnel snd lack of equipment in good running condition renders
present maintenance efforts extrenely inadequate, The Consultant
recommends the immediate dinitiation of five urgent actionss

a) Purchase of necessary spare parts for the refair of those

equipment units which s%till have a useful lifey

b) New equipment will have to be purchased to replace that
which has been or should be junked

¢) Construction of and tooling for a new central workshop;

d)} provision of technical assistance to fill gaps in upper level
staff peositions, provide on-the-job counterpart training,
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, o

and assist P.W.D. to plan, organize and exeoute maintenance
budget and programs; and

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

Minimun Recommended Program 1977-1982

Lo744 Operating budget

Budget appropriztions must cover the expenditures for
routine and periodic maintenance and rehabilitation. Table 4-h
sumnarizes the minimum budget requirements {ineinding rehabil-
itation), which are forecast at 1% MD in 1982/83, compared to
8 MD in 1978/79. In contrast, the 1977/78 budget is almost
ingignificant, The recommended budget takes a sudden jump in
1978/7%, the year in which minimum maintenance costs are first
applied. The forecast progresses linearly from 1978/79 to
1982/8%., This budget provides for the maintenance of 1210 kms
of earth and paved roads. The ability of the P.W.D. to absorb
the forecast increases is a ceparate question which will be

teken up in the Final Report,

L. 7.2 Investuents
Table 4en summarizes the proposed investment program,

The program includes:

a) +the minimum requirements recommended for the
period 1977~1982;

b} the immediste needs during 1977-1979.

The minimam program comes to 73 MD (US$ 31 M), and the immediate
program to 24 MD (USH 10 M),
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The program is subdivided into:

-~ contract works 40.7 MD
-~ technical assistance 1e2 M
-~ equipment and sparc parts 3,0 0

~ workshop construction and tooling Te2 W
TOTAL 46,1 MD

4,8 Tepghnical Assistance

Table L-0 summarizes the %4echnical assistance requirements.
The Consultant recommends an initial provision of 72 person~months
of technical assistance to aid the Gambian Department of Public
Works in the planning, organization and implementation of the
minimum maintenance program. The cost of this clement is estimated

at Te2 million. Dalasi,



Tableau 4~a
Table 4ma

THE GAMETA

Situation du Resegu Routier en 1977 (kms)
Road Network as of 1977 (knms)

___Type de Routes ~ (Road Type)

(goiaesement | BAbuness Ieiiorass Ordinaires| Seasenniers
aesiiication ave (Inproved) {a11 i (Dry
weather)_ weather)

e e e e = e o et At e b St man de e

Routes Principales )
(Primary Roads) 277 hes

‘ - ; 174
' !
i Routes Secondaires : :
! (S8econdary Roads) ; 27 103 - ! -
: Routes Economiques ; { ; )
" (Feeder Roads) ; - : - © 1696 258
; - ] . "
' Total par Type : { ' i
(Total by Type) i ok | 528 , 1696 258
| | | :
LAffects au D.T.P. ! : . ;
. (P.¥.D. Responsibility)] 30k 528 ; - } -
: 5 i : .
" Entretenu : 5 : i
(Maintained) i 30k 528 - . -
; i ; :
% du Regeau Total . : f .
% of Total Network) ) 0% | 18% - . -

[ - - ——————— - el U R PURE R Dl et e sb A St

Sources: Eguetes aupres du Directeur Adjoint des Travaux Publics
(Interviews with P,W.D. Deputy Director)

Routes en Terre =~ (Barth Rde, |

s ——— e e

Total

e ad e ey R — " iR )




Tableau 4=b
Tahle 4~b

THE GAMBIA

Tea

Situation di Reseau Routior en 1982 (kns) =2
Road Network as of 1982 (kms)

i i Type de Routes = (Road Type)uj
;  mian T ""Houtes en Terre = (Laxrth Rde)
Classement | Bitumees |-, .- : Ce) |
(Glatziiiﬁzzzon) ?;:tzgﬁsqIAmeliorees_Or?inalres[Se?sonnler@: Total
{Improved} ALL = (Dry
! . weather) | weather)
b l R
Routes Principales o i
(Primary Roads) 703 75| - - 876
“ 13 -
i M T
‘Routes Secondaires 3 t H |
(Eecondary Roads) ; 27 ¢ 103 | - - 130
E) N H
Routes Economiques : i i
(Feeder Roads) ; - 2k 1 1492 258 1954
b : i i !
i Total par type ' ; :
(Total by Type) i 730 480 ; 1492 | 258 . 2960
. h 1 ! e"
. Affecte au D.T.P. i ! ? H
(P.¥.D. Responsibility! 730 | L8 | - : - , 1210
i ; i EI ;
, BEntretenu . ; ; ! {
» {Maintained) ; 730 i 480 | - - 1 1210
i : ! : ’ i
% du Reseau Total ; X i ; )
|(% of Total Network) 25% | 16% ¢ - ! - P %

Sources: Enquetes aupres du Directeur Adjoint des T.P.
(Interviews with P.W.D. Deputy Director)

et

PP

PR S -~
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Table Ao

THE GAMBIA
ORGANTGRAMME DU DEPARTEMENT DES TRIVAULX PUBITICS ’
(ORGANIZATION CHART OF PUBLIC WORR 3 DEPARTMENT) , BEST
AVAILABLE
Directeur
(Director)

Directeur AdJoint
(Deputy Director)

Branches Ballnents Branclie genie cival )
(Architecte en chef) Ingénieur génie civil en chef

Building Branch (Engineering Branch)
(Chief Architect) (Chief Executive Bngineer)

Branche transport .
__{Ingénieur mécanique en chef

(Transport Branch)

(Chief Mechanical Engineer)

——

l;ng. Mecaniques Senior i
(Senior Mechanical Enginesrs)

Architectes Seniors
(Senior Architects)

|| Inga Chel Subdivislon Noxd ‘
e (Division Engineer Northern)

Responsable Marche Ing. Chef Bubdivision Ouast | Ingénieurs lecaniques
' Y Contract Officex) ~ = |+ (Division Bngineer Western) (Méchanical Engineers)
) Ing. Unel SUbd 1 ALOR Bsk ] Chels Atelierg lMCeaniques
-« (Divisdon Eoelr ~x lastern) (7" "' L (Mechanical Super intendents



Tableall 4~d

Table 4-4

BEST
aAVHILﬂéLg

Prix Unitzires d'Entretien Minimum
U+i% Prices for Minimum Maintenance

B i s ettt L P —

1e Routes Bitunees
{(Paved Roads}
a) Entretien Courant*
(Rou:ine Maintenancc)
") Revetement (1/10 ams)
(Resurfazing)
TOTAT,
2. Routes en Terrc Ameliorees

(Tmproved Reads)

2} Entretien Ccirant™
(Routine Maintenance)
b) Rechr sement (1/10 ans)

{Resurficing)
TOTAL

............... PN T

Cout Annuel/Km
{Annual Cost/Kn)
(Dalasi)

790

2,080
2.870

[

* 3y acrrTis cantonﬁaje,‘roint a temps et curage des fosses.
{T-sluding cantonnzge, patching and cleaning diteches.)

Bourca: Cambin Rural Rrads Study, ECA, Novis 1976.
; Trude d'Entreticn Routien, Senegal, IBI, 1971,

4 rmmm i a4 oo e




Tableau L-e iﬂﬂ;
Table 4- e Ay T

THE GAMBIA
Besoins en Rehabilitation

(Rehabilitation Requirements)
{M Dalasis)

T T

¥
= { .
Drnt e % o Doutes f Classe Tong. ‘Estimatioﬁ (Cost)* Notes
\Names of Roads) . (Length); = TTC. ! Devises
; kns. (W, Taxes) (For. Ex.)
Laminketo-Fatoto % PR 135 7,8 5,5  Prix moyen GC:
: , ' (Avg. ECA pri.
Fatoto~Basse Pooom 39 2,6 1,8  Rapport CEA
{ (ECA Report)
Sokuta~Jambamjali . SR 5 0,4 0,3 "
Jambamjali-Gunjur i " 11 1,71 0,8 "
T A Fambun ] " 10 0,24 0,17 "
Brikang--Gunjur i n 17 0,64 0,45 t
Kerawan~W'Jawara é FR 10 0,58 0,41 "
Banni-Salikene- :
N!Jabsakunda % n 16 0,92 | 0,64 - it
T w~Farwi-Balingho i 1" 11 0,68 I 0,48 "
32 pock... To-Bambali | 20 1,25 0,88 L
Wgeyen—Sanjal—Sarakundag " 8 0,46 . 0,32 1
soma~Sankwia~-Tenda E " g 6 0,68 [ 0,48 "
twinelli-Tendaba i f 0,36 0,25 "
Shoya~Pankunku~Jessadi e 20 1,11 0,78 "
sotuma~Ganbissara g " 7 0,46 : 0,32 "
undam-Kulari-Sajakunda| " 17 1,00 0,70 h
iang West Roads | |87 12,4 8,7 CEE (EEC)
mniadu-Kuntair | .56 80 1. 5ab ..
TOTATL 490 40,7 28,5

etes 1. PR : Routes Principales (Primary Roads
SR : Routes Secondaires (Secondary Roads)
FR : Routes Economiques (Feeder Roads)
2. Sources: Gambia Rural Road Study, ECA, Nov. 1976
Director Adjoint des T.P.

et —_—— e ap— o~ wn
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Tablean L-f
Table 4-f

THE GAMBIA

Budget Minimum de Fonetionnemeat (1978}
(Proposed Minimum Operating Budget)

[P S

Longueur Cout/im  Gout i Amort,! Pieces | Carbumi M.0. |
{Length) {Cost/km) Total |(Depr.); Det. | Huile | (labor}
- (Total ; i (8pare) (Fuelw=) '
e e CoSE). - {_osn)el .
(km) (Dalasms) L n"__“.h_“._Qq_?glasls) o s
1. Entretie 5 f ! g g
Courant i i : ;
(Routine i : i !
Meintenance ) 1 ; : { .
a) Routes | ; ; ; 1 : :
Bitumees i T i i :
(Paved RdsX 304 : 1.440 0,44 0411 0,09 } 0,10 ; 0,1k
b) Routes : : H i :
Ameliorees | i ; . ,
(Improved ; ; o L : ) ;
Roads) ¢ 528 | 790 0,k2 0,17 0,09 ; 0,09 ! 0,13 :
TOTAT, 1__832 ; 0,86 0,22. 0,48 1 0,19 [ 0,27 °
i_ .,-—---—...._.z . - :.. .---1........‘ ~ vamm o .:bl._p. -
2, Entretien i : | ! g
Periodique j ) : ! . :
(Pericdic : i s ;
Maintenatce ) ) ; : ; :
a) Routes , ! : : i :
Bitumees : : .
(Paved Rds) 304 | 1,480 : 0,k5 0,02 0,02 0,38 0,03
b) Toutes ! i !
Aneliorees ! : : . ;
(Improved i ; .
Roads) 528 2,080 f 1,70 0,31 0,29 0,22 0,28 -
TOTAL 832 j 1455 © 33 0,31 0,60 By
%e Entretien [ e ;
Total ; ‘ % ;
(Total ‘ b |
Haintenancel o2, 0,35 0,49 0,79 0,58
E ! “hu-‘ﬂ'li-n-va. ep TN aa g W v 0 -.-.:-n
4u Frais Gener~: ! ; f
aux ']5% ' ’ F :
(overhead) . ; 0,36 0,08’ 0,07 0,12 0,09
5. Totaux : ; t T
Generaux : ! : : ’ 1 4
(Grand Total) bo2,77 0,631 0,56 | 0,91 0,67




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

* v compris les couts des materiaux (including materials)

1. 25% Amort. (depr.), 21% picces dot. (spares), 22% carb. (fuell), 32% M.O.

{(labor)

e 5%1Azor§. " . 5% " " T , 85% n o 5% 1
abor

3 28% Amorg. " . 26% t n " , 20% " mo, 26% "
labor

Notes Les longueurs entrstenmies sount considerees inchangees entre 1977-1978.
(Kms maintained are considered unchanged from 1977~1978.)



Tableau 4-g
Table  4-g

THE GAMBIA

BUDGET MINTMUM DE FONCTIONNEMuNT - .
PROPOSED MINIMUM OPERATING BUDGET (1982) :

Tongueur{CoUt/km [Colt total [Amort. [Pisces détT. %Carb»-hulle Main d7%c.
(length)| (cost/km)| (Total cost){ (Depr.)|{(spore ports)| (fuel-oil)*|{labor)
1.Entretien Gourant (km) (Dalasi) {(M.Dalasi) o
(Routine Maint.)
a) Routes bitumées 720 1440 1,51 0,37 0,31 0,5% 0,50
(paved roads)
1) Routes amélicrées 480 790 0,38 0,10 0,08 0,08 0,12
(improved raocds)
TOTAL 1210 1,89 0,47 0,39 0,41 0,62
2.Entretien périodique
a) routes bitumées 2 730 1480 ... 11,08 0,05 0,06 0,92 0,06
(paved roads)”
b) routes améliorées3 | 48C 2080 1,00 0,28 0,26 0,20 0,26
(improved roads) .
TOTAL 1210 2,08 0,33 0,52 1,12 0,32
z,Entretien total 3,97 6,80 0,71 1,53 A 0,94
(total maint.)
4o Prais généraux 0,60 0,12 Gy 0,23 0,14
(over heads) 15 %
5. Totaux géndraux 4,57 0,92 0,82 1,76 1,08
(grand total)

+*Y compris les collbs des matériaux
125 % Amort., 21 % pidces détachées, 22 % carb, 32 % M,Ca
2y 5 % Amorbt., 5 % pidces détachées, 85 % matériaux et caxb, 5 % M.O.
%328 % Amors., 256 % piéces détaché-o, 20 % carb., 26 % M.0.



Tableau 4-h
Table k=h

THE CANMBIA
Proposition d'Evolution du Budget Minimum

Forecast Minimum Budget Requirements (1977-1982)
(en millions Dalasis)

{ 1977 T71978 1980

1979 1081

4) Budget Hinimum Total

Entretien courant et
periodique {(Routine
and periodic main-

tenance)
Rehabilitation

Amortissemont
{Deprec.)

Total -~ Dalasis
Constant (in con-
stant price 1977)

Actualise 10% an
{Inflated) coaf.=

Total actualise (infl.)

Yarticipstion oxter=
ieure
(Foreign Financing)

Fonds divers-80% reh.
(Various Tunds) ’

Aotualise 10% Ltan
{(Inflated)

Budget Réel Minimum
{True Minimcm Budget)

0,58(3.)

e Y
wn
oo

2,77 .
L,70

0,63

8,10

b4

NS e e —

3422

9,00

0,70

12,92

1,21
15,63

7420

8,71

3,67

5,00

0,78

4,12

9,00

0,85

13,45

1433
17,88

7 420

9,58

e e o et t LhE it e L o SR AR] | To—— s S——

7,20

10,51

4,57
9,00

0,92
14,49

23,33

7,20

11,59

!
t
3
1
v
i

0,58

b,77

g

6,92

8,31

e e e o o e = e b e e e

(2) Budget insuffisant (inadequate budget)

”
. ” . . . . .
Notes: ILa progression des couis d'entretion est consideree comme lineaire.

(Lssume a linear progression of maintenance costs.)

I 9,89 ? 11,74

L an e e g e

[T —
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Table =1

THE GAMBIRA

Besoins en Equipe d'Entrefien en 1977
(Mairtenanee Crew Requirements 1997)

RO

2

Entretien Courant
outine HMaint,

a) Routes Bitumées
(Paved )

i b) Routes mdiiordes
(Improved Unpaved)

TOTAL

Entretien Periodigue
H{Periodic HMaint.)

{ a) Routes Bitumées
(Paved) '

{ b) Routes Améliordes
i (Improved Unpaved)!

v -

TCTAL

Sources:

P T L Ty Yo NG PR

R

Gambia Rural Roads Study, ECA, Nov. 1976

Etude d'Frtretien Routier, Sénégal, LBII, 1971

[P

3 ) (5) (&)
Tongueur | Freguencd Total Kmg Rendemont| Jours No,.
. Travail | Egquipes
(Length) | (Frequen~ (Kms Tote (Prod. {Days (No.grews
Kms eies) { al) Rate) Needed) {(5) & 200
e (2) X (2. NN RIS €55 I
zoh ‘ 2/ans j 608 | & xms/j 152 0,76
;- | e -
528 © 2/ans | 1056 5km/3 | o211 1 1,1
Z63 ] 1,§§
(1) 8 (@
: : g
304 0 ans | 30 ! 1 kn/3 P30 0,15
i ;
528 - 10 ams - 53 0,3 kn/j | 177 0,89
S A 2 207 1,04

}




{MAINTENANCE CREW REQUIREMENTS)

Tableau 4 - j

Table -

4 -

J

THE GAMBIA
BESOINS EN EQUIPES ENTRETIEN EN 1982

n Courant
Maint.)

. Fa
outes bitumees
aved.

outes améliorees
Improved unp.)

A .
n feriodique
c laint)

outas bitumaes
ayed

outes Ameliorees
Unpaved Improv.)

(1) (2) (3) 4 . {5) (6) {
Longueur Frequence Total kms Rendement aurs Travail No. Equipes
(Lenght) (Frequencies)] (kms total)] (Prod-Rate) (days needed) No. Units

ks | (2)x(1) B+ &) | (5) & 200

730 2/an 1460 dkm/ jour 365 1,8
480 2/an 960 Skm/ jour 1492 1,0

557 2,8

(M + (2)

730 10/ans 73 Tkm/jour 73 0,4
480 10/ans 48 0,3km/Jwr 169 0,8

233 1,2

Gambia Rural Roads Study, ECA, Nov 1976

Fiude d'Entretien Routier, Senenal, LB 1

9]




Materiel

Tableau Lel
Table 4-k

THE GAMBIA

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

(Bquipment)

1 Niveleuse 120 CV
(grader)

1 Rouleau vibrant 2~37
(Vibration Roliler)

| Gaﬁion de servitude
{Courrier Truck)

1 OGamion Station Service
{Fuel truck)

1 Camion Citerme 60007:
(Hater Tank Truck)

1 Camion Point-a~temps
{(Patching uvnit truek)

1 Trousse a outils
{Taol set)

Personnel

(Labor)

1

10

Chef dtequipe
(Superintendant)

Conducteurs d'engins lourds

(H.E. operators)

Chauffeurs
{(Drivers)

Manoeuvres specialises
(8killed laborers)

Manoeuvres ordinaires
(Ordinary laborers)

Me] 978 1982
2 equipes 3 squipes
(Crews) N {erews)
2 ' 3
2 2
2 ‘ 3
i
2 : 3
|
2 ' 3
]
f
2 E 3
2 ! 3
'
2 3
A ! 6
g ; 12
j
4 i 6
20 : 30
i

-



Tablean 4-1
Table 4=l

TEE- GAMBIA

Compoaition des Equipes d'Entretien Periodique
(Periodic Maintenance Crew Composition)

e

i g b

Ty AR g o BTN Mikbmg | SE e T Pk Sk

e

it ek s R et e

Materiel 1978 1982
(Equipment) 1 eguipe 1 equipe
(crew) (orew)
1 Chargeuse 100 CV sur Tneus 1 ; 4
(F.E. loader) i
]
1 Bulldozer 180 CV , | 1 ; 1
(Bulldozer) :
}
2 Niveleuges 120 CV j 2 2
(Motorgrader) i '
1 Rouleau tandem 8-10T : 1 % 1
(Smooth wheel roller) i
t :
1 Camion citerne 120001 i 1 : 1
(Water tank truck) : :
i :
1 Camion station service : 1 ; 1
Fuel Tank Truck) : !
1 Camion atclier : 1 5 1
(Mechanic Truck) i i
6 Camions benne b : 6 ‘ 6
(Duap trucks) ’
1 Pickeup 1 ! 1
1 Camion epandeur de liant ; 1 | 1
(Bitumen distributor truck) :
1 Camion gravillomneur 5 1 ; 1

(Chip spreader truck)




i

Tableaun 4-1 (suite)
Table 4=1 (continued)

Composition des

THE GAMBTA

Equipes D'Entretien Periodique

(Periodic Maintenance Crew Composition)

Personnel
(Hanpover)

1 Chef dtequipe
(Superintendant)

5 Conducteura dtengins lourds
(H.E. operators)

12 Chauffeurs
(Drivers)

I Manoeuvres specialises
{skilled laborers)

7 Manoeuvres ordinaires
(Ordinary laborers)

1 e quipe 19 eqUiPe
{erew) ' (EEEHZWH._
i ; 1
5 5
12 12
| |
; b | N
!
7 7

o ar v il s w o o e ek ey Pl gy —————— T adn ¢S el M .
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Ta:ble
The GANMBTA

4 -

BESOCING EN MATERTEL POUR L !'ENTRETTEN
{ EQUIFMENT REQUIREVENTS FOR MAINTENANCE)

Begoing (Requirt, )

MATERIEL
(BnUIPMIET)

Niveleguse 120 V
{Grader)

Rouleau vitrant 23T
(Yibration roller)

Camion de servitude
(Courrier Truck)

Camion Stetion gervice
(Fuel Truck)

Camion citerne
(Water tank truck)

Camion point-a-temps
(Patching Unit truek)

Camioneg benne
i (Dumpers}

Chargeuse 100 CV
(F.E, wvoader)

Bulldozer 180 GV

Roulezu tandem 8-10 T .
(Smooth witp=el roller)

Camion atelier
(ilechanic truck}

Pick-up

Cemion épandeur de liant
(Bitumer distributor truck)

Camion gravillonmeur
{Chip spreader truck)

Total

bt s e vt v

B i bt o i

[ FISFIURRVRIIRC Y P

EPEFTR T IFRIRNIEN IV I

b
'
1

Prix unit., | Collts (Cos%}
(Unit price) |pr—-—smeyomcmes
1982 3 1978 | 1982 |
(10 7) (103)..1 {103}
1 145 580 53¢
1 24 48 24
1 A0 80 AG
] 40 120 40
1 60 180 60
1 40 80 &0
- 50 300 -
- 128 jz8 -
- 215 215 -
- 48 48 -
- €0 60 -
- -17 17
- 75 75 -
- 45 45 -
1,996 784

.

|
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THE GAMBIA

PROPOSITION PROGRAMME DFMINVESTISSEMENT

(PROPOSED INVESTMENT PROGRAMS)

(4o° D)

’ t H : : : : :
F 11977 1978 11979 1980 1981 34982 : TOTAL §
SSRGS S S SO S
ACTTONS A : N : : . S )
PINANCER . . . . . . )
(FINANCING) . . .. . . 3
: : : : : : : i,
Aménagement des’ : : : : : i g
ateliers et : : : - . . . )
l'outillage : : . . . : . )
(improvement of: : : : . X .
work sheps and °* : : . . . . %
§t0018) M I T Tt N P LS )
<Achat piéces f 3 f f 3 f E %
(rechange : . : . . . . )
(spore parts : : : . . : . )
proe) : 0,20; - i - - ; - . 7. 0,20 3
Losis. Technlqué - f O,60f 0,60 - f - ¢ - f 1,20 %
(Technical A581$Q : : : : N )
Entretien ner10+ : : : : : );
(dique : : : : : );
((Périodis malnt} - 1 55 1 68 1 82 1,95: 2, 08' 9,08 %
ERéhabilitation : — : 4,70t 9,00: 9, oo 9, 00 9,00:40,70 %
(Achat matériel : : ; E : ; )
E(équipment Procy -~ : 2, 00: - : - 10 80- - 1 2,80 3
H k2 e dam e ——— 3 o 3 —_—
E TOTALosoeat 1,36: 8 85 11,28:10 82 11,75:11,08:55,14 %
augmentation ; ; : ; ; ; )
cofit 10 % : : : )
(inflated) : 1,00: 1, 10 4 21- 1 33 1 46 1 61. - )
: b J
Minimum t 1,36 9,74: 13 65 A 39 17 161 17,843 74 1w )
¢ : : : . . (3311
Imnédiat : 1,36: 9,74:13, 65 - - i - 128,75 J
H z H : (3 10 1 )
( H [ R =Tl r‘.lf\ nn:,jq ’\A:An nAs A A }

‘Est. montaent’md’ .ot

~ R



Tablean 4 - O
Table 4 -0

The GAMBIA

PROGRAITIRE ASSISTANCE TECHRIQUE
(TECHHICAL ASSISTANCE PROGRAL)

Ingémienr reoutier

(Aighway engineer)

Spéecialiste matériel

(Equipment specialist)

Conducteurs de travaux

{llaintenance superintendant)

A ccounting specialist

{specialist comptable)

arrondi

rounded off

Duxrée
{length)

(mo-)

24

12

24

i2

72 x

-~ g 7000 =
g 504,000
n $.179.360

D 1,200 0CC



Table.al 4p
Table 4p

GAMBIA

Parc Matériel Existant
Heayy Equipment Inventory

Etet et/cu Bull [FNive~ |char-| Grue [Camion |RoulezmRouleau|Concas—Point [Remorqe|{Compres—| Shell
Ege ” leuses [geurs [Cranesjbenne road {vibramt| seur |3 tamsjciterne|seur al |[sprayen
CONDITION dozer graders)lcadar Dump Roller lvibra- {crysher| tor water {compr.
AND/OR AGE Shovels Truck ting Spreggecftrailer
Roller %
600D 75/76 | 1-06 2 4 3 2 4 '
GO0 2-5 YIRS 1
5-7 YRS 1-06 2 2 i
7-10 ¥RS 3 2 1 - 1w 1 1 \
10~15 YRS | 1-06 2 2 1 300
1-051
15-20 YRS 1-04 4 2 3 201V 1 1 1
20-25 Ym3 5 ‘ 1
25 1 7 W 14 o |
Age inconuu
"Unknown ~gze TC=-1W
DOTAL 5 11 9 3 7 12 g | 30-2w | 20 6 3 b
Périmé
Overaga 60% 36% 22% 3% 29% 42% 33% 1100% 25%| 75% 83% |61% 25%

Source : 3.B.BARROs Chef mécanicien, Ministére des T.P., 1977

CME - MPW
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MATT

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
detericorated 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

" which a large proportion (75%) is absorbed by wages./
and salarles.

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

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

1) immediately
~rehabilitate part of the earth road network (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 progran
—continue the rxehabilitation 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 fanges of traffic. Its present condition is as follows:

~good condition 16% 2,245 km
~adequate condition 20% 2,810 km
-poor condition 64% 6,980 km

This network condition is a reflection of inadeguate main-
tenance. Both the reports which were consulted and the authorities
who were gquestioned agreed that only 21.3% of the network is
relatively well maintained. For this percentége it is necessary
to determins those roads which ha§e 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 - Qrganization — Resources - Methods

5.3.1 Organization and Personnel
Maintenance of the Malian road network, as defined above,

is incumbent upon the naticonal Public Works Directorate, which

has given its actual execution to certain of its services. Those

services which are most directly involvsd are the Roads and
Bridges and the Equibment bivision. (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 with respect to
the length of the road network to be maintained. A rapid anal-
ysis of the persomnel as a whole, as well as that of certain
subdivisions, reveals, however, an excesgs in certain categories
(drivers, typists, office boys, etc...). (See table 5-c).

5.2.2 Workshops and Equipment

In addition to the workshops of the Equipment Division

(AM) which are located in Bamako, each subdivision of the Roads



53
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 198 833 M/km
-for earth roads 313 636 FM/km

Periodic maintenance (resurfacing of earth roads and putting
down a new wearing course on paved roads):

—for earth roads 2 300 o000 FM/km
-for paved roads 25 000 000 FM/km

A technigue 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 vears 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 1276. (See tables 5-d and 5-e).

Eut this inérease has been used up in counterpart obligations,

equipnment replacement fund, etc...
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As a result the financial resources assigned to road
maintenance per se, l.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, Raaés and Bridges will only
attain-witﬁ 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 shows 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 Requiresments

5.5.1 Immediate Reguirements

They are shown in Table 5-g

5.5.2 Minimum Reguirements

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

tables 5-3j and 5-k)



5.6 Maintenance Requirements

5.6.1 Immediate Requirements

They appear in Table 5-h,

5.6.2 Minimum Reguirements

These appear in the form‘of a financial estimate in
Table 5-i. They are based on the road network 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-j.
‘These include rehabilitation (about 1,167 km of earth roads)
and periodic maintenance (708 km of earth roads and 730 km of
paved rdads which require new wearing courses).
The supplementary resources (about 15.8 million FM) have
been identified which will permit the Malian Public Works, with
its present egquipment plus private contractors, to carry out

the program in two years.

5.7.2 Minimum Program 1977-1982

This program includes rehabilitation, maintenance,
training and replacement of eguipment. 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 km of earth road
.ber 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 eguipment being in principle the re~
sponsibility of a Replacement Fund, which would be
supplied by the Government with 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 "school-brigades" and "school-workshops"
must be drawn up.

5.8 Egphnical 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 gpecialiste is felt.



Tableau 5-2
Table 5-a

MATT

Situation du réseau routier en janvier 1977 (kilométres)
Road net work as of Jmnuary 1977 (kilomebers)
Tvpe de Route - Road type

N r
Classement Bitumée -~ paved Terre ordinaire |[Pistes @méliogées Fiste saisonniere| total
Claggification (imp¥ovod tragk) _| par
Bon | Passs Mau- |Bon Pasoa {Mau~| Bon Passa- Mau- [{Don | Passa | Man [classe
ble vais ble vals ble vals ble vals
Routes nationales 1295 206 | 548 260 353 66 289 727 378' 250 1266 5 632
Hational roads ‘
Routes régionales | 3% 57 5 | 86| 226 2311 169 90 677 | 60} 602 335715 595
Regional roads ) '
Routes 1locales 9 40 20 1644 {1 Ti3
Local roads
Pistes non cizssdes 45 11 1049 1 105
Improved Hrack
Totaux par type 1 663 1 704 3 101 7 577 4 045
Dtds by type _
Entretenu 1 135 1 413 1 146 1 278 4 972
Meintainel
{%_on _type) (68 %) (83 %) (37 %) (7 %) (35 %)
% sur btotal durdseau 8 4 12 % 22 % 54 % 100 %
% network total .
Trafic 10 \ 78 78 1 567 3 073
10 - 30 263 1 236 74 4 334
0 - &9 /l 125 - 349
60 ~ 100 115 363 411
PO - 200 1 071 25
30 - 420 - _
400 - - 170




Tableau 5 - b

Table
MALI

5-b

Situation du Reseau Routier En 1982 (kilometres)

Road detwork As OFf 1982 (kilometers)

Classement Bitunees | Terre ordinaire |Piste amelio~| Piste saison. JTotal par classe
classification{ Pavad Ord. earth rea
‘ Improv.Track i Exist. track {Total by class
Routes Nat'l 2611 1868 100 1198 5778
flat'l roads J
Routes Regionale 587 784 846 3528 5745
Regional roads ’
j‘Routes locales} 423 - 3888 1548 5859
Local roads ; .
Totaux pap type ‘ - }
{ Totals by type; 3621 2652 4834 6275 17382
Affecte
Govt Resp
% sur reseau . i
total 20,83 15,26 27,81 36,10
of-hetwork ,
total g
)
Trafic :
< 10 1011 101 3838 4147
i0 - 30 793 782 745 1795
30 - 60 185 320 100 163
60 - 190 aa3 825 170
100 - 200 127 3
200 - 400 631 233
431

;> 400




Schéma 5-C °

Pigure 5-C ° .
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Tableaun 5-c

Tabkle 5-c¢
MWALT

PERSONNEL ACTUEL DE L'ENTRETIEN ROUTIER (1976)

TRESENT PERSONNHL FOR ROAD MAINTENANCE (1976)

Désignation Cadres | Divisiocn- Permanens Temporaimé | Total
Category . naire§

L EZ7TICLS BpoClaliscs 17 Sup?fvme%~ oA
Ingénieur 26 110 13 26
Technicien 15 1 16
Chef de garage 8 2 2 12
Adjoint chef garage 5 1 6
Chef secteur 29 2 3 34
Chef d'équipe 4 5 39 48
Chef de station 1 1
Chef bitumeur 1 2 3
Contre-maftre 3 3
Régisseur 2 2
Dessinateur 2 2
Azent labo 2 2
Agent administratifl 4 11 102 2 119
dagasinier 1 1 18 20
Aide magasinier 1 11 12
Mécanicien 14 4 29 17
Aide mécaniecien 1 35 36
Flectriciens et

menuisiers 16 6 37 59
Conducteur 3 2 58 93
“Aide conducteur 15 15
Chauffeur g 8 189 206
Gardien, planton,

‘autres 26 436 17 539
(Grand TOTAL 157 81 1 149 98 1 485




Tableau 5-d
Table 5-4

MALI

Evolution des Depenses et du Financement Routier
Highway Expenditure & Financing: 1970-1976
(nillions of MF)

1970 1971 1972 1973 1974 -~ 1975 1976

1, Expenditure-Depenses 2,231 3,431 6,100 3,159 4,363
. Budget de Fonctiomnement
1.1 Current Expenditure 778 687 906 1,123 1,343 1,984 7
entretien routier
road maintenance 636 540 730 514 1,118 1,73& 2
administration 142 157 176 209 225 250 ?
| Investissements

1.2 Investmeat. Expenditure 1,433 2,734 5,194 2,036 3,020

12, Financing-Financement 2,231 3,431 6,100 1,123 1,343
! Sources Naticnales
| 2.1 National Scurces 1,300 1,557 2,097 2,202 1,895 2,341 2,685
i fondaroutier
P road fund 1,158 1,400 1,921 1,993 1,770  2,097% 2,410
investissement . .
{investment) (380) {526) (855) (200) (182) - (84) (260)
! Other 142 157 176 209 225 250% 275%%
2.2 External Source 931 1,874 4,003 957 2,368

'

% Recettes actuellas 15.9.76
Receipts as cf Sept. 15, 1976

%% Estime dur la base de recettes jusqu an 15.9.76
Estimated from 8% months' receipts




Pablean 5=
Table 5- "

MALT

Evolution du Fonds Routier 1970-1977
Development of the Road Fund ¥ n
(en millions de FM)

Année Regettes
Year Receipts
1970 : 1.158
1971 1.400
1972 . 1,921
1973 1.993
1974 1.770
1975% 2,091
1976* 2.010"
1977 | 3,655

* Source: Direetion National des Travaux Publics, 1977.

£ . :
Prévisions - forecasts



Tableau 5-
Table 5

£
-

M &

L T

COUTS UNITAIRES (au kilométre)

-

I

UNIT COSTS (by kilométre)
Désignation . Type de Route - Road Type L
trati Bitumée ‘Terre Ordi-}Piste amélio- [Piste Baison;
Opération, Paved naire-Ordi-|rée niére
nary Farth |Improved Track|irack
DESHERBAGE DES - =
ACCOTEMENT 49,600 7 15.100 24,800 15:100
'POINT A TEMPS .
Patching 644800 - - -
'REPROFILAGE LEGER - :
I!ight Grading - 48.505 ‘18-365 480565
REPROFITLAGE LOURD f
RECHARGEMENT | .
Graveling/Resurfacing| -~ 2,320,000 1,550,000 -
RENQUVELLEMENT DE
-GOUCHE DE ROULEMENT 18.000.000 - - -
Resurfacing
REPROFILAGE DE FOSSES :
Reshaping Ditches 52.865  52.865 3%, 834 3%.834
“Hypothdse § 1200 m3/km
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Tableau 5-g

Table 5-g
MATT

BESOINS EN REHABILITATION
REHABILITATION REQUIREMENTS

T

Désignation blasse- Jongueur lclasse | EstimetioniO FM Notes
Route -ment (km) [Hrafic | TTC HT devise
Name of road felassifi| length |moyen w/th w/0 foreign
/ . cation v/? ADT | taxe taxe
NALZE - KAYES RN 1 106 10 -~ 30 | 1138,5 853,87 683,41
MAHINA-SATADOU-
~GOU | RN 2 178 10 1911,8 1433,86] 1147,08
BAMARQ-~-RKOUREMA-]
, -LE | RN § 122 80 1310,35 982,76} 786,21
BOUGOTUN I -SUET,E-
-NEKOURQ | RN 8 113 30 1213,68 910,26 | 728,21
BOUGOUNT —MANAN- -
-KORO RN 9 123 20 1321,09 990,82 792,65
JIKASSO-HAUTE
. VOLTA | RN10 44 10 472,58 354,44 '283,E500mp?age
YIORO-TAQTOMO | BN 3 269 10 | 2889,21 2166,91 | 1733,53{ 00 rLeTS
FAO-~LABBEZANGA | RN17 212 10 2277,- 1707,75| 1366,2 [fectués
en 1976
TOTAL 1 167 1253421 9400,67 | 7520,53
Nota : a) 1l'estimation des cofits est basée sur les conditions économi-

ques connues au jer Janvier 1977

b)

tenu des capacités actuslles des Travaux Publics

c)

‘ B2, RN5, EN8

RN10, RN3,EN17

a)

e)

—_ .

les routes sont classées en deux urgences : premiére

denxidme

le coGt HT a été prix égal & 0,75 TTC
la part en devises étrangdres a été estimée & 0,60 TTC

1

les travaux sont supposés réalisés & 1'Entreprise, compte

RN 1,
RN9,




Tablean 5-h

Table 5-h
MALT

BESOINS EN ENTRETIEN
MATWTENANCE REQUIREMENTS

r o . } . . .
Designation clagse— | longueur| classe’ Estimation 1O6F.M. Ref
Project pame ~ment (km)} de ¥ TTC HT MNevises
classifii length | trafid w/taxe |w/0 tax [Foreign
. cation Exch,
Frais fonetion- ]
nement matériel 2 505,25115039151503,15
Formation du !
perscnnel - 150 ! 11%,5 90
Entretien pério- ;
digque routes !
bitumées !
Periodique main.
tenance on paved
roads y,
3EGOU — MOPTI RN6 401 100-150 10025 518,75 | 6015
BOUGOUNT -
ZEGOUA RN7T 306 100-~-150 | 7650 5737,5 4 530
BAMAKO - KOULI- '
KORO BRN14 23 200-250 | 575 | 431,200 345
I { -
COTAL 730 @0905,25lﬁ303,15;12198ﬂ5
Nota : a) les frais de fonctiommement du matériel comporte 1 piéces
détachées, carburant et ingrédients, amortissement HT 0,6072C,
devises = 0,60 TTC
b) pour la formztion du perscunnel HT = 0,75 TTC¢, devises 0,60 TTC
¢) les cofits sont basés sur les conditions dconomiques prévalent

an Jer janvier 1977
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Table
Table

au 5=1
S=i

AT.T

MALL

Proposition Budget Minimum d'Entretien
Proposed Minimum Maintenance Budget
(en millions de F.M, base 1977 ~ in millions of F.M.)

Wb | Total/ax M.O. ‘Foncta Fonct, Materioux
N Annuzl {Avtre qug Mat ¥/¢ | Burcaux |Materiala | Hotes
Total  D.Y.) Amortist,] Ateliers
Parsonnel EBquipment | lMagazins
(Except [Operation | Office,
for M,D.) {Including | Shop &
Depree, Stores
op. costs
section Entrefien
Routier = Road : ’
Maintenance 1 66,634* Seidh* T 12,734% 1 53,900% EC.Rel.
subdivisions 15| 242,263 97,k5 be,75 101,063 EC
Secteurs Rie en . : }
T/earth ») 121 35,327 11413 25,497 EC
Ate Bitumee =
paved road 2 8,332 24782 5,50 - EC
Lutte Anti Tole :
Anti-corrug. 15} 337,2 42,00 295,2 - - EC
foint A Temps
Bitume = as-
phalt patehs 4 | 231,48 10,00 101,48 - 120% EC
«roupe Lour Ene -
tretien®**
**Heavy maint. :
gZroup 4 11394,8 56,00 {1338,8 - Rehab.
Entretien Accot
Route bitu~
. mine. - shoul-
der maint,
paved rds. 2 17,88 b bk 13,44 - BC**
Bacs ~ Ferries 2 19,52 4,88 4,6k - EC
Reprofilage - :
Reshaping, 8 | 870,4 Lh 16 826,24 - EC
Direction et -
+ Bervices
Fonctionne-
ment - Direct-
orate & Ser-
vices Corp. 19,326 1,003 2,547 15,686
TOTAL 324%,161 | 239,349 {2683,588 | 170,649 120
] Arrondi a
Round Total [3243,5 = | 239,5 + (2684 + ! 191 + | 120

* Source.; Entretien des routes au Mali 1975

* Source :

F*¥* Travaux en régie

%k

Entretien courant - current maintenance

** Y compris

Budget Prévisionnel Entretien Routier au Mali 1977 (Pet.Ch)
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1A)

B)

Tableau 5-]

Table

5-3

Proposition D'Exouition du Budget Minimum

Forecast Minimum Budget Requirement (1977-1982)

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

1977 1978

Budger Minimum Total

Entretien courant

et periodige
Routine.and periodic.:
maintenance

9937 9937

Rehabilitation (+) 6267,10 6267,10

» Amortinement

Dapreciation 440 540

En F.M. Constant

in constant prices
since 1977 16647,10 15547,10

Augnentation cout k

10%/ar

Inflated by 10% per year

Budget Reel Mini

En F.M. constant 16647,10 18211,81

Renouveuement du
Materiel non Finance
(F.M. Constant 1977)
Equipment replacement
Financed (1977)

1579

1136

4296,2

464

5896,2

7134,40

Bejories budgetaises pour 1'achat
Budget requirements for egquipment

300

Travaux prices forus else exceuls 1 1'Eutocporte

L'amortisement a itc jons en compte dous le cada tes foaes de

inclus daut "ENTRETIEN COURANT'

————

1980 1981 1982
1296 1440 1584
4296,2 4296,2 4296,2
504 560 616
6096,2 6296,2  6496,2
8107,95 9192,45 10458,82
de materiel
purchases
500 350 200

fouctioueisment de materiel
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TABLEAU - 5 -k
TABLE — 5 - k

MAL T

FROPOSITION PROGRAMMES INVESTISSENE NTS

Froposed Investment Prograng

~ REHABILITATTION
~ ENTRETIEN (Maintenance)
~ PORVMATION (Training)

{en nillions de P, M, ~ in millions of H¥F)

FRATS FOWCTTONNE-

MENT MATERLEL

TR T

PORMATION PROPESS.

(training)

ENTRETIEN PERICD,
{Périodic maint.)

REHABILITATION

w917 Y t9t8 Y 1919 % qe80 f 0 qget P qge2 G TOPAUR
oec twr Y ogrc | mr Y omee |me P oeec jmr Fowre | mr Yoo | omr
= f =. i ‘:’ 5 T | m
$617 | 370 : 1252 370 635 | 370 : : 2505,25 | 1503,15
275 56 ¢ 75| 56 ¢ : : : : 150 112,5
4500 | 3375 : 9125|6815, 75 4625 |3470 : : : 18250 | 13691,5
16267,10{ 4700,3:6267,1|4700,3:4296 25222, 214295 ,2 (5222,2:4296 ,2|5202,2:4206,2|5222,2: 20119 | 22289,4 -




Tableau 5-k (suite)

Table 5-k (continued)

1( s/Total 111459 | 8,501 (16.719]12.40319.556 [7.062 f4296,2 [3202,214296,2| 3222, 2742%,2 [3222,2} 50 624,2 3759%,56
E Augnentation colit : : . : :
€ Cos; :/Lnfla,tion 1,00 1,10 0 12 C1,33 L 1,46 L 1,61 . en nillions

10%/ an : . . : : f
( ; ; : ) . : F. I, U.S. dollax
( H : H H : H
( Minirmn e T T - 1114560 :5113,9 16272,5 16916,9 + 30 463 61,2
E " : * - 3 8.545 4285,5: 4704, 47" 5187,7: 22 722 45,6
( ; ; : : ' —: ;
( Inmédiat  TTC 111,459 118,391 Lt - : - - - : 29 850 59,9
E BHE 8.501 13640 s -t - - - 122 144 44,5
( : e : : :
( Bstination du nom- : : : ! : : :
E tant devises en F.H:6.875 $11.035 16,936 25,428,7 ¢3763,5 24150, 14 1 38 187 76,7
( : : : ' ; : ,
( Bstipmated Foreign H : : : : :
( oxchenge component : 13,8 : 22,2 s 13,9 : 6,86 t 7,53 : 8,30 :
E US dollars (nilliong : : : : :

* Pour la période 1977 - 78, le budget immédiast = budget ninimun

Por the first 2 years of the plan périod 1577 - 82, the imnédiste and minimun

budgets are ¢ (uals

-
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MAURITANTA

6-10 Smgg

Road maintenance in the Tslanic Republic of Mauritania
is presently cérried out an approximately 25 % (1500 KM3) of
the network for which the Ministry of Construction is nomlnally
responsible~-a total of 5085 IMS, This low coverasge is the

result of two principal constraints 1

1) Voefully inadequate budgetary rescurces,

2) Severe shortaée‘of gualified personnel,

The present atudy proposes z siz-year "Mininum Program"
to bring the Ministry's maintenance coverage up to 7O %
(3500 KMS) of the assigned network, The program includes 370 KMS

of réhabilitation works.

As part of the proposed program, three immediate actionne

are required :
Total Cost
(in million MNU)

1) Purchase of heavy equipment and spare

parts, 185

2) Technical assistance, 78
3) Urgent réhabilitation and periodic

maintenance projects. 1734

Tmmediste Needs - TOTAL 1897

In addition, the implenentation of the proposed mininum
progran will require & rscurrent budget in 1977 prices of
241 millions MU- by 1982 (excluding dgpreciation), or thre times
the 1977 budget (78 millicns). -

6.2+ Road Network and Traffic

6.2. -1 Situation in 1977

Table 6 —-g— presents the 1977 breskdown by traffic

and road type of the Mauritaniar road network, as classified in

19%38,
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The 1977 traffic levels were estimated from 1972 and 1974
traffic counts with a derived average annual growth rate up
through 1977 of 4%, '

6.2.2 Situvation in 1982
The developnent of the road network by type of road for

the period 1977-82 is based con assumed project/program imple-
mentation werked out with Ministry of Construction officials.
Traffic growth over the same period of S5%/year has been used
to forecast 1982 levels. The forecast 1982 network and traifie
is presented in Table 6-b.

" In terms of network nodernization, the Government attaches
particular importance to an investment program which will im=
prove access to the northern part of the country. The initial

stage involves:

1) Pavemen: of ATAR-CHINGHETTI {completed)

2) Pavement of AKFOUJT-CHOUM (to be undertaken aftar
completion of the rehabilitation works presently
underway)

- .

Present Maintenance —~ Organization, Means and Methods

6.3.1 Organization and Personnel

The Ministry of Construction is presently being reorgan-
ized along the lines presented in Table 6~¢c. In the proposed
new organizatic1 one service is responsible for the planning,
execution and control of road maintenance as well as with the
maintenance and repair of equipment. _

In 1976, the Ministry included the following line person-

nel?

Number of staff

Road Cawps 160
Mechanical Division 89
Subdivisions ’ 187
Ferries 22
Total (not including the administration) 421

The detailed breakdown is provided in Table 6-d.
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Be3+2 Workshop and Egquipment

There is presently a central workshop in Nouskchott 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 equlpment
At the End :0f 1977 addltlonal equipment ‘total~ "uERi Cuitile
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 capacity to an average of 20% for resur-

facing and materials transporta.

£.3.3 Present Maintenance 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). Eowever, by 1977 the
network on which any routine maintenance was being carried oug
had fallen to an estimated 1500 kms or 29% of the Ministry's
regponsibilities. WNo 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 viriually static {(in
current prices) over the last three years (77 million MU in
1974 and 79 in 1976). The personnel ccmponent has grown 46%
of the total budget to 65% during the same period, with a con-
sequeﬁt reduction in operating fundes (see Table 6-e),

Under these conditions, the equipment has been poorly
maintained and repairs meglected-—-to the obviocus 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
equipnent fleet brought into the central workshop for complete
repair. However, the degree to which this action can succeed
ip severely limited by budget, qualified staff and organizational

constraints.

—
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G4 Unit Costs

In order to establish the maintenance budget, a series of
annual costs for maintenance operations have been establishedas
These costs are summarized in Table 6-f. - In caleulating unit costs
for both rehabilitation and periodie mé;ntenance operations, con-
tractors' prices were used., For those operations carried out by
force accoun%, a coefficient of 0,66 was derived and applied to
contractors! prices. The economic cost of operations (without tax)
was calculated at 75% of the financial cost (with tax).

The unit costs in Mauritania are obviously much higher than
those which apply in neighboring countries. This is due to superior
salary levels, difficulties in obtaining road materials (high trans-~

port and extraciion costs) and long lines of supply over bad roads,.

6.5 Rehabilitation Requirements

Present road rehabilitation needs are hased on:

1} The linking of Nouakchott with the railroad to Nouadhibou
(deepwater port and economic capital) through the rehabil~
itation of the road Akjoujt-Atar-Choum (railroad station},
to be followed by opehing vp the northern part of the
country.

2) The linking of the agricultural zones to the south
{(Boghe-Kaedi) and East (Kaedi-Kiffa).

%) The opening up of isolated zones: TidjJikja, Tamchakett®
and Selibaby.

Details of the total rehabilitation program (733 kms and 806
miliion MU} are presented in Teble &9.. The part remaining to be

financed totals approximately 200 kms.

6.6 Maintenance Requirements

6.6.1 Immediate

Tomediate maintenance needs begin with the repair of 50%
of the equipment fleet, without which no serious maintenance
vrogram can be contemplated. This action implies two impor-

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-Jjob iraining 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 ims of road by 1982, of
which over 800 kms will be paved.

2) Periodic maintenance~~periodic maintenance is begin-
ning to become neccessary on the paved roads NOUAKCHOTITe
ROSS0 and NOUAKCHOTT~AKJOUJT. It will soon be urgently
needed., The date when the surface coat ghould be re-
newed and the shoulders regraveled is reached in 1977,
In order to aveoid thes necessity later on of partial
reconstruction of the roads, periodic maintenance
should be carried out now. Details are given in
Table 6-h.

6.7 Recommended Programs and Resources

6.7.17 Immediate action program

The needs and zctions giving rise to this program can be

summarized as follows:

Proposed Proposed
Needs Priorities Actions
Rehabilitation of equipment fleet. I purchase spare paris
Rehabilitatiorn of equipment and technical apssistance
planning, implementation, con- I (complementary and
trol of road naintenance supplementary)
Rehabilitation of ATAR-AKJOUJT IT (PM)
ATAR~AGUT
AGUI-~-CHOUM
Periodic maintenance of
NOUAKCHOTT-ROSSO . 11 resealing of road
NOUAKCHOTIT~-AKJOUJT surface and resurfacing
of shoulders
Rehabilitation BOGHE-KAEDI -
KAEDT-KIFFA Iz ()
Rehabilitation MBOUT~SELIBABY
MOUDIERIA-TIDJIIKJA Iv
KIFFA-TAMCHACHETT

PM=pour memoire: already financed 60% by IDA + Kuwait and 40% by
the Mauritanian Budget.
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6.7.2 Minimum program 1977-82

The "Mirimum Program" proposed zims in 1982 at a full
utilization of existing equipment plus that arriving at the
end of 1977 under Canadian {(CIDA) financing. That level of
“equipment utilization provides for the routine and periodic
maintenance of 3500 kms of éoad (70% of the total assigned
network), 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 includes all current expendi=-

tures for routine and pericdic maintenance plus those for

rehabilitation. The breakdown of this budget wazs estab-

lished based upon work group unit costs and is shown in
Table 6-i. The budget, including depreciation, totals
302 million MU compared with the 1977 total of 79 milliom
MJ (no depreciztion).

Budget and works programming between 1977 and 1982
has been carried out assuming that the required routine
maintenance budget (129 MMU in 1977 prices) would be
attained in 1980, and that including full depreciation by
1682, Table-s—j'shOWS the proposed budget evolutiomn,
taking into account foreign financing and an annual cost
escalation assumed to average 10%. While it is assumed
that Mauritania will be able to underwrite full deprecia-
tion be 1982, other financing must be found for the inter-
vening veriod. TFigure 6~1 depicts both budgetary develop-
ment (including partial depreciation) and that part of the
budget for which a need for external financing is forecast
{equipment renewal)., This need totala 122 MMU during 1978~
1982,
b. investmentsg

The supplementary (not yet financed) investnents
within the scope of the Minimum Program are shown for the

1977-82 period ir Table 6-k. This program totals 1964 MMU
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(finaneial cost in current prices) with taxes and 1406 MMU

without (economic cost). The "program” can be broken

downt
MU
with taxes %
contracted works 1734 88
technical assistgnce 78 L
equipment and spare parts _152 _8
Total © 196k 100

Urgent programs represent nearly 60% of proposed invest-
ments: fimancial cost = 1168 MMU and economic cost = 887 MMU.

6.8 Training and Technical Assistance

Present Ministry of Construction persomnel have not benefited
from counterpart or "on the job'" fraining to assist them in the
normal execution of their work. This lack of technieczl knowledge
or experience to apply technical knovwledge appropriately has severely
hampered public works administration.

The IDA, Kuwait Development Fund and Mawritanian Budget are
presently financing a technical assistance program in which one
goal is to train Mechanical Division and subdivision personnel.
Consultants BCEOM ~ Lamarre Valois have in place a %eam of edight
persons, including:

1 highway enginecr

2 technical assistants

2 equipment inspectors

2 mechanics

1 training specilalist
This team has recently been directed by the Minister to recrganize
the Mechanical Division.

Taking into account the immediate needs of equipment repair,
the severe lack of gqualified personnel and the imminent arrival of
a large gquantity of new equipment (CIDA), the need of complementary

technical assistance for on-the~job training is evident. Table 6-ha
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describes the qualifications and number of personnel to be trained,
The proposed complementary program would consist of:

2 heavy equipment mechanies

1 storeskeeper for the M.D.

2 supervisors for the road betterment brigades

1 highway engineer for the training of subdivision
chiefs

In order to assure coordinated and concerted action, this complemen=-
tary persomnel should be integrated with the existing team under the
Directorate of Public Works., The program would initially run for
two years and focus on on-the-job training through "atelier-ecoles!
and Ybrigade-ecolesi,

To properly mesh with the complementary program proposed, an
extension of the existing technical assistance program vould be
required. Table 6-m provides the details.

Although included in the budget section, a breakdown of tech=

nical assistance costs is provided here:

complementary progran

120 person-months 45,5 million MU
supplementary program (BCEOM-TVI)
64 person-months 2h,2 millicn MU

Total 69,7 nillion MU



Tableau &6 a

Table

6 a

MAURITANIE

SITUATION DU RESEAU ROUTIER EN JANVIER 1977 (kilométres)

ROAD NETWORK AS OF JLNUARY 1997 (kilomdtres)

Type de Houte -  Road Type
lLassement terre amé- [terre or- |piste amé-|piste exis-|total
liorée dinaire liorée tante Ipar
tassification improved J|ordinary |improved |existing classe
earth ecarth track track total
' by class
ational Roads .
outes Natio-
ales 433 1821 a4.5 1041 4705
egional Roads
ountes Regio=
ales - 120 - 1450 1730
econdary Roads
outes Secon—
aires - 125 140 390 655
otaux par ]
ype/totals
v type 437 2065 1085 ! 2891 - 7090
ffecté |
ort.Resp. 1341 3279 5085
ntretenu
aintsined 994 1070 2529
sur +total
u réseau
I network
otal 6 % 29 % 15 % 41 % 100 %
o 36 56 %
rafic moyen % du
curnalier részau
véh/3)
verage Dai- % of
v traffic Network
véh/d) .
QA LA20  f o4F4  f 805 | 2265 1. 6%2% |
0 =30 B s 382 1 _210_ 1 52 [ 5% .
0.=60 C. .. ._ _33 0 . Ass T 70 L T8 %
0 -100 D 215 | Ay 7%
20=-200 F _ __ . Y
JO-400 F o {0 7% ]
oo - S RN 2 SRR
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Table

6D

MAURTITANIE

SITUATION DU RESEAU ROUTIER EN 1982 (kilométres)

ROAD NETWORE AS OF 1982 (kilométres)

1 of non classified roads

Type de Routbe = _Road Twpe i
lassement bitumée [terre amé~ {terre or- [piste amé- jpiste exis~{total
liorée dinaire [liorée tante pour
lassification fpaved {improved jozdinary |[improved [|existing classe
eaxrth earth track track total
by clasg
ational Roads
outes Nation-
ales 1708 750 1189 70 1025 A7h2
legional Roads
outes Régio- :
12lesg 547 120 1063 1730
iecondary Roadd
outes Becon-
aires 125 140 390 655
lotaux par
'ype/Totals 1
vy type 2255 870 1314 210 2178 7127 (1]
Ffectsa
;ort.Resp.
ntretenu
lainteined
/ sur total
*éseau
»f Network
;otal
‘rafic moyen % du
journalier régseau
vét S 3)
werage Dai- % of
vy Traffic Wetwork
véh/1) ]
{10 A - 1370 1514 140 2145 56 %
10 <307 B’ 1207 - - . S 1% .
0. ~60 "¢ _.875.. 160 e 333 19 %
50 =100 D G455 340 70 . o 15 3’
00-200 B _ A5 v ST
’OO—#OO F 25 i - L %
> 400 G 209 3 %
T
1) 7127 km = 7090 m + 37 k¥m de route non classée
1



TABLEAU 6C
TABLE 6-C

MAURITANIE

PROJET ORGANIGRAMME DU MINISTERE DE LA CONSTRUCTION
PROPOSED ORGANIZATION.CHART OF MINISTRY OF CONSTRUCTION

MINISTERE CONSTRUCTION

SECRETARIAT GENERAL
(GENERAL SECRETARIAT)

l I

DIRECTION ADMINISTRATIVE DIRECTION DES TRAVAUX
ET FINANCIERE PUBLICS {DIRECTORATE
{DIRECTORATE OF ADMINIS- OF PUBLIC WORKS}
TRATION AND FINANCE}

DIRECTION ETUDES ET
CONTROLE TECHNIQUE
{DIRECTORATE OF EN-
GINEERING AND CONTROL

I

DIVISIONS SERVICE ROUTES SERVICE DES TRAVAUX SERVICE HABITAT DIVISIONS
(3) i—t ET AERODROMES 1 PUBLICS (PUBLIC WORKS) [ URBANISME (5]

{ROADS AND AIR- {(HOUSING AND
FORTS) CITY PLANNING)
DIVISION TRAVAUX DIVISION PDRTS DIVISION

— ROUTIERS NEUES (—1 VOIES NAVIGABLES M HABITAT
(NEW CONSTRUCTION) (PORTS AND RIVERS) {HOUSING}

711 DIVISION MATERIEL GIVISION BATIMENTS DIVISION URBANISME
—| ENTRETIEN ROUTIER 1 (BUILDINGS} 1 (CITY PLANNING)

{ROAD MAINT. EQUIPT.}

1
I
]
|
! DIVISION AERODROMES DIVISION EAU DIVISION PERSONNEL
: | (AIRPORTS) | ASSAINISSEMENT ] COMPTABILITE
| - {WATER AND SEWAGE) {ACCOUNTING)
1
|
i DIVISION PERSONNEL DIVISION PEFSCNNEL ET BUREAU DESSIMS
I coMPTABILITE | COMPTABILITE | ET PROJETS
! {ACCOUNTING) | | {(ACCOUNTING) : (DRAFTING}
1
[ _lL__ e |
. i

y |
LT\ sriGADE MOBILE . | suspivistons
1 1 NoRD i_| {DISTRICTS) ||
1 (MOBILE UNIT} (14)
|
I -
1Y BRIGADE MOBILE

= sup

{MOBILE UNLT)

SOURCE: Enguato de la Mission d'étude du Diagnostie, Mars 1977,
{Interview with Ministry Officials by the Diagnostic Study Team, March 1977).




Tableau 6-d
Table Gmd

MATRTTANTE

ENTRETTEN ROUTTFR - FERSONNEL EXISTANT 5171/76;

ROAD MAINTENANCE ~ EXISTING PERSONNEL (1-1-76
Bases Roubieres Chief of | i Equipment | ; . g
Road Bases Base Foremen | Mechanics Operators | Drivers i Clerks i Tobal H
Chefs de Chefs ! Mecaniciens Conducteurs | Chauffeurs | Commis
e e+ e e m _Base | d'Equipe . de Chanbier dlengin |
Effeotifs Tobaux i TR
_Total Personnel | L 7 f 11 2l 39 I 3 88
“"dont = of which ' T i
Devisionnaires BE L - I - 1 - - Po- L
(Supervisors) TR - 1 t "1 ! o P 7
Journaliers’ (daily}) L - 6 | 0 i 23 e 35 .3 77
Aide, manosuvre, gardiens, planton’ {assistants, workers, watchmen, janitors) . f' (72)
Division Materiel mechanics gkilled 1
Mnchanical Division R mécaniciens . laborers stores drivers
I shop maintenance CUVIieyE maga~ chauf-~
e .t cadres atelier dienbretien aide sxaeclallsés sinier fevre commis | Total |
" Effectifs Tobaux _ 5 B 5 .8 10, b 53 |
" ‘donts )
Decisionnaires BE ! 1 - " - - - - - R
" R 3 ' 2 2 - - 1 - 1 9
Journgliers ' ‘FR | 1 " - & 3 8 | 10 b b 1 L3 |
Manoeuvre, gardiens, divers (workers, watchmen, others) (36)

(continued)



Tablean 6-d

Table Gwd
convinue
Subdivisions (9) mec. ‘ ‘
- i chantier ! _ sonduc-
Chefs de | et chef ! mee, !maga- chefs teurs chanf- | cuvrier com,
. subdiv. abelier ! spec, . sinier | dlequipe |dlengin | feurs gpecial, admin Total
" Effectifs Totaux 10 - N A - R 28 ) 168
dontz ; ™ N
Decisiomnaires BE 10 1 bl | L 1 - - | 2 © 10 P 26
' n TR - f g P5 o1 6 - ‘ 8 15 i 1 - S
{ __Journmaliers - FR ! =~ - 16 l__ 1 | 3 L L6 13 i 5 I3 Lo
{ Aide, manoeuvres, gardiens, plantons (72
. Personnel BAC (Betterment Brigade Personnel) (3%)
-
i Totals Bases Division Sub-~
- ___FRortiers tlateriel divisions Total ‘% e,
TR e T iy Y- e OBk 2y 1907 R
aungi ‘ : e e
Decisionnaires BE Ly 1 26 | 3l 12
" FR \ 7 9 b1l | 57 23
Journaliers R 77 N L3 b1 | 161 68
BE = Budgét de 1tatat

National Budget

FR = Fonds Routier
Road Fund

# Ia direction nonecompris (not including the administration.
## BAC, alde, manceuvres, gordiens, plantons, ete, non-ccmpris.



Tablean 6 ~e
Table 6 - a

MAORITANTE

EVOLUTION DU FONDS RUUTIER
EVOLUTION OF ROAD FUND

_ (1974 - 1975)
DEPENSES -. exprimées en millions UM
EXPENDITURES - expressed in millions of UM

‘Mhh“““f-ﬁﬁﬁﬁnnée - Year

Jorigue — Item \ 1974 1975 1976

[ Personnel (z) A 35,8 5153 48,2

I Ponctionnement (b) 30,1 23,0 27,0
operating expenses

IL Etudes et travaux

Weufs - Studies and Wew Cons- 65 251 2,6
tructicon
V Renouvellement du matérisl i 2.5 0,8 l 0,9
Equipment replacement i
Divers et imprévus 2,5 0,8 , 0,6
Miseellaneous ‘ i 3
TOTAL Tls4 } 78,0 3 79,2

surce : Direction Infrastructure, Ministre de la Construction
Director of Infrastructure, Ministry of Construction

) Les frais de personnel comportent les salaires, charges et déplacements

pour les Subdivisions,; la Division du Matériel, des Bases routiéres,
les Bacs et la Division Routes et Adrodromes.

Persomnel expenditures include salaries, social charges, and allowan-
ces for the subdivisions, the Mechanical Division, the road camps,
ferries and the Divigion of Roads and Airports.

) Ces dépenses concernent le fonctionnement du bureau, du matériel
"~ (carburant, ingrédients et réparation) pour la Subdivision, la
Division du matériel et les Bacs.

These expenses include the operating costs of aquipment (fuel, 1gbri—
cants, and repairs), offices, subdivisions, the mechenical division
and ferrisas. '



Tablean 6-~F
Table 6~

MAURITANIE

COUTS UNITAIRES D!'ENTRETTEN ROUTLIER
Unit costs of road maintenshce
(prix 1977 - 1977 prices)

Aetivite

Collt/km en milliers UM — Cost/km in thousands MU,
Jperetion

route bitumée ! Route en terré . Autres - others .
paved road earth,road ! : ]

L el
.

. iFlnancler Eoonomlqbeflnan01er econommyxéFlnalcler GCOPOE1QUL

flnan01a1 écononmid financial economlciflnan01al econom103
: i ;

8,470 6, 440

i H

1. Point &
temps

bl 2

z. Reproflla
ze 1lég \ : i
nght gradm%g 10,270 7,160 i
3. Iutte anti ! , ; :
tole ondulds 3,700 2,720 {
Anti corruga
tion i

4. Rechargeé '
ment 57250 i 382,000
graveling :

Y PR

..............
v ih M e ot nrs 8 o A ke panenonn

5. Point & 1
Temps 24,300 14,860
patching

~r—

6. Entretien P ;
accotements | 69,230 i 48,250 ;
maintenance : ; :
of shoulders : ' | !

———
]
3

T. Subd1v1n' i 2
sion’ 4+ entré . i i
tien cowran¥ 9,030 8,630 12,030 11, 500 :
Routine mairn ; i
tenance f

8., Bac Fer- :

ries ++ . . ) 5000,0 ¢ 4240,0
9., Division =
entretients
routier e% . i
matériel 9080,0 ! 8176 ,0
Road of e~
guipment
maintenance
div.,. }i ‘ E

+ * subdivision gére moyenne 300 kms de routes en terre et certaines




Tableau 6-g
Table 6-g

MAURITANI T

BESOINS EN REEABILITATION
REHABILITATION REQUIREMENTS

ssignation route |classe|longueur|classe [ESTIMATION 106UM WOTES

ame of road -ment| length |trafic | TTC HT Devise

- classi| (km moyen Wwith w/o |[Foreign

fication V/J Allfbaxe taxes
ZJOUJT ATAR RN 1 45 30 - 60 40 30 24 programme IDA
: - KOWEBLT

PAR AGUI RN 1 102 {10 - 30 73 55 44 tréalisé en rd
gie par T.P.

JULI CHOUM NG 16 10 - 300 18 14 11 104 + Kuwald

T financed pro
grammne execu
ted by force
aceount

JGHE KAEDT RN 2 100 130 - 60 62 46 37 |[Pinancement

: en place -

finencing ac
corded

"EDI KIFFA RN 2 100 |30 - 60 95 T 57 ng

'BOUT SELIBABY RN 5 120 130 - 64 1997141 | 119" |programme

JUDSERIA TIDITKIA| RN 3 130 10 15771111 | g4t [UNSO non.

P + |encore finan
IFFA TANMOHAXKETT {RR Q 120 10 1627115 97 —~cé not yet
? financed '

. Prix & 1L'ENTREPRISE - pour obtenir 1'dquilence du cofit des mBnmes
avaux réalisés en REGIE i1 faubt muldiplier les collts Entreprise par
366 (Scurce Raprort LVI sur Etude Pigtes Sécheresse — Mauritanie
ta 2) L'estimation du cofit est basée sur les conditions édconcmiques
dnnues au ler janvier 1977

b) Te coflt HT 2 4té prix dgal & 0,75 TTC

¢) La part en Devises dtrangéres a été estimée & 0,60 TTC ou 0,80
s pour les travaux en Régle et Entreprise

4} En annexe, détail des estimations .

e} Pour le Programme UNSO, la décision du mode de réalisation n'est
as encore Adéfini, 11 2 été retenu dans le tablean que les travaux

sraient réalisds & 1'Entreprise.

——



Tablean 6-g suite
Table 6~g continued
+ Contractors prices. To obtzin <he eguivelent cost for the same work
by force accaount; the contractor's price muat be mulbiplied by 0,65
(Source : Report of LVI on the Drought zones roads in Mauritanie, 1976).
Note : a) The estimate of coata is based upon economic conditions pre-
vailing on 1.1.77 ;
) . b) The without tax cost has beén defined as 0,75 of the tax inelu-
' sive price
¢) The foreign exphange 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. i
e) No decision on the mode of‘execution of +the UNSC program has
yet been made. The table thus assumes that the work will be contracted

out,



Tableaun 6-h

Pahle 6~ h
MATTRITANIE
BESOINS ENTRETIEN
MAINTENANCE REQUIREMENTS
———— , t
Désignations pro|classe jlongueur; classe | ESTIMATION 106 UM Ref,
Ject nanmes ment length de tra -
Besoins needs classi | (km) ~fic | TTC | HT |Devises
- ficafion . w/tax w/o |foreign
-~ i tax - exch, — j
PIECES RECHANGES| . b | .
Spare parts : - - - 30 | 18 18 Estimation
. . ‘g - . {Ministre
. % Construc-
I 1 b Y%don ]
ASSISTANCE TECH- ;
NIQUE : ;
Technical assis- | i
tance - - - 70 | 56 Par -8
) - _ L : _mﬁm formation '
|ENTRETIEN PERTO- ; |
DIQUE ROUTES ;
BITUMEES i
Perindic mainte~ !
nance on paved . : i
roads ' i | |
NOUARCHOTT-ROSS0O | RN 2 203 20G-400 376 282 1 254 !
NOUAKGHOTT-AKJOUJE“HN 1 | 256 p00-400 | 493370 {333 %
: : i
i

4+ pour les piéces détachées HT = 0,60 TTC et devises = 0,60 TTC
and foreign exchange = 0,60 TTC
++ pour l'assistance technique HT =-0,80 TIC

for spare parts

for technicgl assisbtance

—4

Nota

The costs are based on prices prevailing in January? 1977.

Les collts sont basés sur la condition économique du ler janv. 1977



TABIEAU 641

TARLE 6-i
MAVRITANIE

FROPOSITION BUDGET MINIMUM DE ROUTINE
PROPOSED MINIMUM MAINTENANCE BUDGET

(1977 in millions of UM , en millions UM : base I97T7)
: : H M. 0, : Fonct,Mat - s Fonct, Bureaux:': H '
: ¥b : Total/an :(autre que D.M): v/c Amort: .Atellers,Magas :Mabériancs :
+ N, :Annual totzl: personnel  :Equip, operation:0ffice, shop and: Material: Notesx :
: : :{except for M,D:Including deprec: Stores op,costis: : t
~ DIVISTON ENTRETIEN ROUTIER t---mireo—mme—m——m e b o o o e (e
ET MATERIEL - Road Maintenance: I 9,080 + 5,500 : 2,380 :  I,200 : : EC+Reh :
& equipment : : ) : ' H : s : s :
~ SUBDIVISTONS : 9 ¢ 32,490 & 23,400 ; 3,690 : 5,L00 ¥ : EC
- SECTEURS Rte en T(emrth rg- 9 .« 22,860 : 8,400 : Ilh,hoo : - : : E3 ¢
Rte bitumee - paved road : 2 5,080 : T, 1880 : 3,200 : - : : EC s
~ REPROFILAGE - Reshaplng 9 @ 27,720 5 625 : 22,095 : - : : I
« IUTTE ANTI TOLE H : H : H : H
Anti-corrugation 172 s 7,920  :  2,U4Q0 : 5,520 : - : : TC
~ FOINT A TEMPS BITUME : : : : H H :

ASphalt patching 2+ I7,000 : 2,600 : 4,880 : - : 9,520 : B @
-GROUPE LOURD ENTRETIEN : : : ; : : 3 :
Heavy maintenance group : 2 « Irh,hoo ¢ Ih,ho0O r 100,000 - : :Rehab,
- ENTRETINE ACCOTEME'TS Rte : : : : H : :
Bitumee ~ Shoulder Mainte- : 2 ¢ 55,400 : TI,200 : Il 200 : - : 3 G
nance paved roads - : : : : b t :
~ BACS -~ Ferries : I 5,000 s 3,000 ; 2,000 - : EC :
- DYTRECTION ET SERVICES : : ’ : : : . : 3 :
Fonctionnement ~ Directorate: : 5,000 :  I,000 : 2,C00 . 2,000 H :Directio:
& Sertices coperation e Tt T - +- : —— e i § e e 3
TOTAL : + 30T, 950 : 79,405 + 200,365 :+ 8,600 : 9,250
Total arrondi : : : K : g s 5 s

Round total : : 302 = Bo : 20+ s 8+ : 9 : :
b Affectatlon —Breakdown operatlon ++ Ventilation Brute - (Gross Breakdown
« ENTRETIEN COURANT {(S/Amort) ~ Fonctionnement Materiel : Amortissement 61
Current Maint, (no dspreciat,) 129

- REHABILITATION (s/Amort)(no depr,) II2

- AMORTTSSEMENT MATERTEL
Eguipment Depreciation

———

# EC ¢ Entretien couramt - purrent Maintenance

Carburant 37 - P, Rechange 65 - Personnal 29
' Gestion adm, I2 = 204
- Personrel antre TM 80
- Materiaux 9
« Fonet, Administrat., ¢

e ao o

302



Tableau 6-J
Table 6-3J

MAURITANTE

PROPOSITION IMEVOLUTION TU BUDGET MINTIMUM
FORECAST MINIMUM BUDGET REQUIREMENTS 1977-~1982
(en millions UM)

4) BUDGET MINTMIM 1977 [1978 {1979 1980 | 1981 |1982

TOTAL
ENTRETTEN COURANT 57 | 93% | 103" | 129 |129 | 129
Curent maintenance

e
REHABILITATION 21 Q0 112 112 112 142

AMORTISSEMENT J 1 21 31 41 51 51
Depreciation

+ 103 =

0,8x129

93~0,90x
103

++ 112x

0,80

TN Ui. CONSTANT 79 204 246 282 | 292 302

in constant prices
1977

SUGMENTATION COUT X

10 % Jan 1,0 1,10 1,21 1,33 { 1,46 1561
Inflated by 10 % par .
Year

EN UM COURANT 9 224 258 375 426 486

—————— e e

B) PARTICIPATION EXTE-
LEURE
Poreign Finoneing

Ibs KOWEIT :
60 %/an sur UM 187 L
34 4 ans sur réhabi
litation Tk {20 {37 37 18
60%/an of UM 187
avec 4 years for
rehebilitation

ACDI 15 % P.Rech.
UM 180 3 ans Entre
tien courant . 9 9 9
CIDA 15 % spare parbs
in UM 180 gver 3
years for current
maintenance

PARTICIPATION TO-
TALE 3 5 , |

29 46 46 18 -




TABLEAU 6=k
Teble 6-k

PROPOSITION PROGRAMMES INVESTISSEMENES
Proposed Investment Programs ,
~ REHABTILITATION
=~ ENTRETIEN - Maintenance .’
~ FORMATION - Training ’

(en miliions UM)

ACTIONS A FINANCER 1977 1978 1979} 1980} 1981 1982 ‘TOTAUX %
PTC LBT:TC| HT:TRC| HP:TTC|{ HP4PTC| HT,TTC| HPs. o .-
Achat pidces rechange : : : H : : )
Purchzse of spare parts : 30 ] 18: : : : H : 30 18
Assistance Technique : SR : ;ﬂ : : :
Technical assistance | 14 |11 35{ 287 21| 175 N ) . 70 56
Ent. Périd. MKC-ROSSO  © 38| 28°338[2547 : : ool D378 em2
Péricdic maintenance : : ) . .
T NKC-4KJOUJT . D46 |185°24T{185. : ) D495 3P
Réhabilitation : : : : :
- HM'BOUT SELIBABY : : 119911417 : S 199 14
- MOUDJERIA TIDJIKFA . : : 5T D157 111
- KIFFA TAMCHAKETE : : : o 1162{1157 162 115
Renouvellement matériel f i ' i E f . f
Equipnent replacment L 271297 404 24" 30} 18] 20} 127 101 &% - o100 60
S/ TOTAL 1 :109 | 84:659 {491 :298{240:219|153:16T [117:162}115:1587
Aungnentation cofits 10%/éé f f f f . f : i 100
Cost inflation S o1,00% 1,10 P2t P 1,35 0 1,46 Y 1,61 Lons Ut
Minimum TTC “og | iras| Tser|  eor) fzaa| G261 1964 - 43
HT I - 5407|2507 12037 WTi] 18571406 31
Irrédiat TTC a5 ciras ) fzerf : : “1168 25%
BT : 84’ 540° 250° . 847 )
Bstimation montant en : i . : . : %
devises M, UM S T6 435 S217 175 1146 157 1179 )
Estimated Foretgnt ex- : . f f 3 f f %
change component M § 1,1} ‘9,6 ‘4,8 3,91 °'3,3] ’3,5| 2,2y

Achet de 15 canions neufs (6 M3)

St St N e S N e e Yt et N Nt Sttt St St St ittt Nttt N Vsl Nt J\JVVV\—/V

!

|



Tableau 6-k guite
Table. 6-k continue

d

AUGMENTATION 10 %/an :
DES COUTS 4 <, 32 56 61 26 -
Budget réel minimum 1 i
True minimum budget needs
2 - £4 79 192 1202 1313 | 400 486

C) Renouvellement du maté
riel non financé (UM cons
tants 1977)

Equipment replacement not
financed {in 1977 UM) |

Besgsoins budgét

aires pour 1'achat

matériel - Budget requirements for

equipment purcha

l 30

Sed

20 ! 10 l 0

|

Impasse budgétaire = I du graphique 6-K

Budgetary impess = I of figure 6-K



Tableau 6“12 }
Table 61
MAURITAN IR

FORMATION POUR
L'ENTRETIEN ROUTIER ET IE MATERIEL
PROPCSED ROAD AND EQUIPKENT MAINTENANCE TRAINING PROGRAM

ot et e b i e s e et e e i e g e . i et it B P b O ay man o o ALt et s et T byt e -} S I sk S A i S Y P PO T Poe s g ST i b o e e

Kb :Direction/Service: Durée Formation s Date : :

POSTE No Service : Training Period :Disponibi : :

H 0 e o e e e bt e e 11ité-Date ¢ Notes :

. isur le tas:A l'extérieur:iavailable : :

E ! on thejob: overseas . : :

Directeur des —————— e ——— H -l e e § e e e e o e e e s s

Traveux Publies
Director of Public
works

TNirection TP t 2 ans Toen eours

years : underway s works with advisor :

[
a -

ew ®6 as e ay

Ingénieur routier 1 Service Ent.Rout: 2 ans T e cours 8/77 1 cbté Chef Mission :
Highway Engineer tRoed Maint. Serv : : underway : :Consultant ~ With :
: .o H H ! head of mission :
Ingénieur Mécenicien 1 : Divieion Matér., @ 2 ans : 2 ansg : 9,79 s cf6té Chef Wigsion
Mechanican Engineer : Mechanican Divi.: H : 1 works with head of

Division Matér, : 1 an

c ot miscion

Inspecteur Matériel an : 8/78

s ew wa
¥ #¢ ow gn wo
—

2
1049 '+ DM et Sb divis,

40 ®h W4 FE Fe gy 4b de P

Mécaniciens ! 2 ans : - ¢ de suite :

Mechanics ¢ VMDp4g-Subdivis. H : lmmediate:

Magasiniexr 4+10 + TM + Subdiv+bases 2 ans s - : " 1

Storekeeper * MD = subdiv+base? : : : :
Conducteurs Travaux & t Subdivision : 2 ans K - : " : :
Subdivisionaires 14 : Serv,Entr.Rout. : 2 ans ; - : n : :
Subdivision Heads H H : : H :
PERSONNEL EN FORMATION A L 'EXTERIEUR ~ Persomel presently being trained overseas

3 Cadres dans la branche Travaux Publics (& affecter dans des Services d&s leur retour pour une formation-
adaptation au poste).

3 persons in publiec works engineering (to be allocated to the appropriate service upon return amd 1o
. undergo a period of on-the-jot training for their new posts).



Tamlean 6-m
Table G-m .o -
MAURITANTE

PROGRAMME ASSISTANCE TECHNIQUE COMPLEMENTALRE
COMPLEMENTARY TECHNICAL ASSISTANCE PROGRAIL

 Arrivée Mat ACDI (arrival of CIDA equipment)

IDA-Kuwait financed f' 1223 ___Hf__________f?f?__ﬂ_n____f__________igzgmnﬁ______‘E':E_i
s ToA-KoWETy ¢ ITHAMJT JASONDI FPHANJI JASONDIJFMNAUT J A SOND: i :
e . T T,
1 INGENIEUR ROUTIER : e e = = = o T 10
2 INSPECTEUR MATERTEL T =m0 e = = e m = : 31103
3 INSPECTBUR MATERIEL IT : ceeeeeee e SRS : 1 5z
4 ADJOINT TECHNIQUE I  t——————m—m - e e e - - : 110
5 ADJOINT TECHNIQUE II : = —e—ee —_— e e e - = : @ g3
6 MECANICIEN T R e e e e e e = = i+ :10:
7 MECANICIEN IT e e e et = e e o : :9:
8 SPECIADISTE PORMATEUR  tmm—mmm————— o m e mm e = o — = o = o e : :10:
Training specialis® : K : T ot
Complementary reguirements: : : T B
_ Besoins complémentaires ' : ;
WECANICIEN : e e e e e —— - —— — 120:  :
NMECANICIEN H —— e e e e sl e s e e e e e e 120 @
WAGASIRIER H e e e e e e e e e e e e 190:  :
Storekeeper : , TR S
CONDUCTEIJR TRAVAUX : e e e e i e — — —— — —— — :00: =
Forman ; 3 LI |
CONDUCTEUR TRAVAUX ' —— e e mm e e e e e e e s e e e e 1208 @
i INGENIEUR ROUTIER : e emm e e dmme e e e e e e e e e L (G
_Highway Bngimeer et e e et b i e - ALY
1 ¢ Programme complémentaire
Complementary.Program
2 t Programme supplémentaire au contrat 8/76 CC-MF -IDA + Koweit + BN
Program supplementary to the existing contract of 8/76 CC-MP-IDA + Kuwait + BN



NIGER

7=1 Summary

The Central Service of Roads and New Construction presently
maintains, through its three divisiona and nine subdivisions, 64%
(4492 km) of the network which is normally assigned to it {7051 km)j
This notwork will expand by 400 km prior to 1982, according to tha
Governmentts foreiasti

Maintenanee of this network is adeguate except for periodie
maintenanee which is only one half the level of nminimum maintenanee,
which will result in a deterioration of the network in the future,
if complementary budget funds are not available to restore this
maintenance,

In order to improve this situationy a minimum six-year maine
tenance program (1977-1982) is proposed which would inereass the
naintained networlk by 9% and would include rchabilitation of 1077 km,
including 438 in an immediate program. This requires an investment
in the short term, and an operating budget which is three times the
present budget in future FCFA,

The investments are composed of: 363% m FCFA for the purchase
of equipment and spare parts, and 2257 ﬁ FCFA for rehabilitation
(in 1977 prices). The minimum maintenance program will require 4428
® FCFL (in 1982 prices) for annual operations (without including
depreciation). A small contribution of technical assistance is also
forecast to help with receiving and initial usage of new equipment

and to reactivate the training center over a three-year perioda



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
MTPE/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. To update these figures a 67 annual

growth rate was used.

7.2.2 The network and traffic - 1982

An annual traffic growth rate between 1977 and 1982 of
67 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 - Qrganization, Resources, and Methods

7.3.1 Organization and personnel

The organization of the Public Works serxvices is shown in
the following organization diagram (Table 7-c¢).

The Central Service of Roads and Mew 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 ecquipment inspectorate in Niamey, Maradi and Zinder

L) An administrative and accounting section
4s for the equipment, there exists: (see Table 7~e)

1) 80 machines in working order (19 to be junked in 1977)
2) 120 vehicles in working order (118 to be junked)

3) misc. equipment (storage areas, electrical equipment,
mobile cranes, quarry equipment, compressors, pumps,
welding sets, cement mixers, ete.)

743.3 Present paintenance levels

Higer has 7057 km of roads (see Table 7-f) which include:

a2 - 3980 ki repularly maintained (56%)
b - 1077 km partially maintained (15%)
¢ - 2016 kn unmaintsined (29%)

Maintenance is carried out in the following manner:

1) wmanual maintenance throughout the year.
2) 1light reshaping 250 days by dragging.
3) resghaping and compactihg ~ average twice a year.

4) resurfacing ~ localized and limited. It is especially
periodic maintenance which is not satisfying minimum
maintenance.

7«3, Budget and censtraints

TUp 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
which they need for their azsigned work., Starting in 1977 the
Government has decided to take these personnel in charge in
the general budget. In prinecixr.?, this change will increase the
available budget which is estimated at 40-60% of normal for the
present network. Nevertheless the present budget is growing at
a rate of 8% per year which is almost enough to compensate for

inflgtion, but in real tnrms it has staghated since 1973.



Begy

7.4 Unit Costs

The minimum budget will be calculated on the basis of unit
costs for road maintenance which have been derived from the activity
reports of the dirision 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 calculated by taking into account an in-
flaticon rate of 10% per yeer., The elements talken from the Niamey-~
Dosse report have been reduced by 10% in order to estimate the aver-

aga matinnal costs in each category. For rehabilitation by contrac-
.y 1973 cnnte sramzs wndotad,

7.5 Rehabilitation Recvrizements

The immedizte wveguirements and those for the minimum maintenance

vrogram are based on the aim of increasing the viability of 438 km

oF earth roads and 639 km of improved track, including: (see Tables 7-h&7-1)

~ Wiamey ~ Tillqbhery ~ Mali border
= My=igh ~ & 13 « on the Natiounal Road

~ Agader « Arromono

7.6 Maintenance Ragui=a=

Vith the knowicdgs thatv 24% of the machines and 99% of the
vehicles for road maintenance are ready to be written off, road
maintenance must be started wzth the purchase of eguipment and spare
parts which smaunt to 33}gm_FCFA° This amount is bhased on the needs

of the crews %o be Sormed, {sec Table 73 )

-

B R




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 %151 km of
improved earth roads and the 63%9 km of improved track giving
a total of 876 m FCFA per year in 1977 prices.

.?.6.2 Periocdic maintenance requirements

The annual budget is broken down as follows:

Paved Roade 2850 um,. 2852 n FOFA
Earth Roads 3151 km 583 m FCFA
Improved Tracks 639 km 26 m FCF4

Por detzils see Table 7-k and 7-1.

Recommended Minimum Program

7e7-1 Ixmediate requirements

It is essential +to realize that machines and vehicles
vhich are written off are sold at auction and damaged vehicles
are canmnibalized 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 of paved and improved
roads and finally the rehgbilitation of 639 km of improved
tracks

7.7.2 Operating budgst

This budget was. caleulated for the six years from 1977
to 1982, It covers routine and pericdic maintenance, rehabili- -
tation and will grow ta 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 respectively was caleulated by assuming that
80% of rehabilitation and periodic paved road maintenance costs

would be financed by donors.

7«73 Investment
The amount of supplementary investment included in the

program framework amounts to:

Contract Rehabilitation 2257 m FCFA
Fguipment and Spare parts 3602 m FCFA
Improvement of Agadez-Arlit
Division . 50 m FCra
unéer the assumption that rehabilitation will be earried out

by a contractor. (Tables 7-n and 7-0)

7e7.4 Training and technical assistance

Niger presently employs 17 engineers and 14 technical
assistants in the PWD. TFrom existing training programs 16
engineers aﬁd 12 technical assistants will return in 1977
from other countries, Niger also has 1332 administrators and
employees. Therefore the Consultant believes it would be most
useful to reactivate the training center created by the BCEOY
through formation of a brigade for on~the-job training, and
by the provision of missing resources, including two qualified
training exXperts. In addition two mechanical engineers are
foreseen to ald in the reception and initial usage of equipment

acquired during the first three vears of the program,
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RESEAU ROUTIER ET SON TRAFT 1077
ROAD NETWORKX AND TRAFFIC 167

(en kilomdtres)
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Ascement/iype de noute Bitumee [En terre werre-uf&inairei N
assificaticn and Type of Road{Paved jaméliorée Ordinary Iarth iImproved Tracks}Ordinary Trac,
,,,,, ' Improved Earth c :
seau . Hval 1889 2 1195 639 2000 Ty 8y
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10 - 30 652 150 802
50 - €0 607 288 472 4367
50 -100 480 732 1212
100 -200 614 100 e
200 400 345 z05
400 -
utes Nationzles - -
tional Roads 1867 2091 438 639 2016 705
ntes non classées I
o olassified Roads 22 49 3 826
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a ~  Good 17%6 909 66 2711
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yen - Average 55 6% 28 39 R
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Tableau-

. Table

b

7-b

NIGH

R

RESEAU ROUTIER ET SON TRAFIC 1982

ROAD NETWORK AND TRAFFIC

1082

{(en kilométres)

CIassement/Tﬁpe de Route Bitumée E;rre Tsrre—Ordinaiie Dlste=-Amglioree |Piste—Ordinaire [ lotay o
Classification and Typs of Road|Paved &liorée T T a
Improved-Earth Ordinary-Earth [maroved Track Earth Track
Résenu Total 2750 2u27 2% £39 2046 8556
Réseau-Affecté aux autorités 2716 1915 142 639 5016 7425 o
Réseau-Entreteu en % 100 % 100 % 100 % 100 % s %1
Trafic - Traffic
(véhicules/jour (véhicles/day
10 :
10 - #C 2016 2014
30 - &0 428 639 1067
60 — 1C0 652 140 799
100 -~ 200 480 1263 1743
200 - 400 1453 1463
400 345 245
Routes Nationales 2716 1915 140 639 2016 nu4.25)
Routes Non Classées 34 512 585 1134




e

Tablean 7-c
Table T-c

NIGER
PERSONNEL - 1977

désignation
‘category.

T P

SCRTN | DND MT DZAD Mt

TOTAL

L. Ingénieurs
administr,
Engineers +
Administrators

B. Techniciens

C. Agent de
maitrise person
nel gqualifié
Supervigors angd
foremesn

D. Personnel
spécialisé
B¥killed labor

F. Manoeuvres
Iaborers

r

5 95 €3 I 53 281

- 343 172 280 3

12
30

30

502

798

TOTAL GENERAL

8 -

11 452 246 350 305

1372

DTP = Direction des Travaux Publies
Directorate of Public Works

Service central des Roubtes et Pravaux neufs

Central service of roads and new construction

SCRTN =

DD = Divigion
DT = Diviesion
‘DZAD = Division

DMTP = Division

de Niamey - DOSS0
de MARADI - TAHCUR
de Zinder -~ AGADEZ - DIFFA

du Matériel des Travaux Publics
Mechamial Divisision of Public Works

Source ! Enquéte du Consultant




Tablean

7-4

Table 7-4
NIGER

MOYENS ACTUELS

DE FORMATION

PRESENT TRAINING RESCURCES .

INSTITUTION

Type de formation
Type of training

Effectifs
Nomber

Observations

ollege et lycée

BAC et CAP

Variables guivants

Zinder (Niger)

echnique France C8%e 4'I-~
joptions éléves ad-|voire Sémnégal
Imis de 10 & 27 Bamako Tchad
. " Niveau supérieur
: et adjinints tech-
niques
FPP Technicien du ni~ [Variable de 2 & 10 |CERFER Lomé (8te
veau O (CAP) 4'Ivoire Chef
équipe et atelieam
FPP Perfectionnement [Nombre variable de |[Ce centre dois
CEOMN nivean 4e catégo- |15 & 20/ans 2tre résnimé par
rie (recyclage formateur
43h level and :
retraining

CF PP = Centre

=

Source

de formation professionnelle ot de perfectionnement

rapport TP 1973 et adjoint chef DMTP




Tablesu 7 - e
Table T -

- dhpEr R

INVENTAIRE DU MATERIEL
EQUIPMENT INVENTORY

DeSHignation Duantite | Aonce de mise | Arnee de { Renouvellement
e of Equipment (Quantity) {en cireulation reforme  } (Replacement )
terb-up Year .T%ij n ] ]
8 up ) e = —a-;':% 5
FEngin chargeur sur Pneux 4 1970 1978 | 4
Loader - on tires 2 19774 1982
4 1 I 1977 1985
E
Engin Scraper - Tracte 1 1968 . 1978 3
! ‘Seraper on tracks t 2 | 9711 1981
] | ]
- E
LI Traeteur Achenille/l60/l&Oc.L. 4 1970 1977 4
“Tractor on tracks ] j
' 1
~racteur A. Chenille/ 110/120cv 4 1970 1977 7
"Tractor on tracks ] 2 1974 1981
J 1 1976 1984
- Tingins Niveleuse 2 1964 1977 8
Greder 12 1970 1978
1 1977 1585
Tracteurs a Balai 3L 1570 1979
Sweeper 8 1971 1980
1 1972 | 1982
Compacteur Antomoteur 1 1971 1981 . 2
Compactor 1 1974 1984
Compacteur Tracte 0 6
Compactor ]
Cylindre - Vibrant 2 1870 1980 2
Vibrating Roller 1 1974 11984
Rouleau Pied de Mouton | ) 4
Sheeps-foot roller
Rouleau llsse 1 0 ] 4
Finishing roller |




Tableau 7 - e (suite)

Designation Guantite Annee de mire Annee do Renouvellement
en circulation Reforme (replacement)
_(startip year) (Jumiking year)
Cemicn - Atelier 0 4
Mobile workshop
Canmion -~ Benne 3 1973 1978
Dumptruck 7 - 197 1979 56
16 "1975 .. 1980
19 1976 1941
4 1977 1382
Camion ~ Citerne 1 1971 1979 6
Tanker Truck 2 1966 1984
arion Oraissage 1 1974 1979 4
Lubrication Truck
Camion platean - Flatbed 1 1o72 1977 3
Vehicule Peoint axTemp 2 .
Sprayer 3 1970 1980 3
Vehicylie Tractsur Selle ttc 2 1971 1979 1
Vehicule Tout Terrain i 1976 1981 33
All Terrain Vehicle
Vehicules Semi - Remorques 1 1871 1981 3
porte char 10 ans
Vehicule remorque 2 c¢ssieux 0 1975 1982 1
" " 0 1952 1972 7
Vehicule Paugeot Break 1 1975 - 1978 i2
Vehicule Peugect camionette 7 1975 1978 40
750 ke
Pickup Trucks 9 1976 1979
Vehicule Pick-Up 4 1975 1979 21
2 1976 1980
Voricule de Liaison Divers 2 1973 1978 2

CGeneral Purpose Vehicles

4 L9735 1979 4
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Tableau 7 - T
Table 7 - F

NIGER

Entretien Routier Effactué Actuellement
Road Maintenance Presently carried out

DESIGMATIH Réseau reguliere | Néseau partiellement Réseau non entretanu
ment entratenu entretenu (partially (un-maintained network
(regularly maint {maint. network
nebuork
fHombre da km
} (nunber of km) 3980 L 1077 2016
Pour centage du 56% 15% 29%
reseau {of network
Type d'entrztien
Type maintenance 1
1. manuel {manual)] sur 85% sur  30% sur 3%
2. reprofilage 2 campagnes an | 1 fois an (balisage) (markers)
Compa (2 traitements
{grading - year)
compating)
3. reprofilage 250 balais ansf 2 campagnas an -
Teger
{dry 3rﬂd1ng)
3 4. rachargemsnt tocalises et
i (resurfacing) faibles (few
1 and localized)
Jepanses par km routes Routes
(expenditures par | bitumdes en terre
kem) paved Earth
prix 1975(prices) roads roads ;
1 . b35000 226000 158000 4600
% des depenses 3
{normates**(of nor- |
mal expenditures) 60% 60% 40% : 0,5%
Evoiution du bud-
get {change in 1973 1974 1975 1976 1977
budget) |
niition FCFA
Francs courants® 1041 1100 1200 1300 1400
Budget demande F 1047
requested budget) Chiffres non disponibles, mais un croissance de 20% est
du budget demande § souhaitde (fiqures not ava1TabTe but a 20% growth is
rof requestad) 100% desired)

Source: Rapport TP 1973
* croissance estimee a 8% par an {(growth astimated at 8% per year)
** appraciation travaux publics (estimaze by Public works)

-1




. Tableau 7-g
Table g

NIGER e e

COUTS UNITAIRES DES TACHES D'ENTRETIEN ROUTIER |
UNIT COSTS FOR ROAD MATWTFNANCE TASKS
(en prix 1977 avec T.T.C. -~ 1997 puices with tax)

Tache Cbservations T {Colt anmuel par km
I ROUTES BITUMEES

a) Points & temps et entretien des 60,000 BFG
. accotements 65,000 APG
) dutres t8ches -~ périodigques (I/II=cadence actuecl de 569,000 BFG

réfection dont le chiffre -
: est 2xcolit actuel) . 514,000 AFG

¢} Entretien - Quvrages et signa-
lisation divers 9,0CC 3SrG
10,000 AFG
Toubes téches 6%8,000 BTG
685,000 APG
II BOUTES EN TERRE applicable & toutes les
a) Point & temps routes aménagées 88,000 SFG
05.000 ARG
b) Drainage de la chaussée Routes en terre et pistes 8.000 S¥G
améliorées 9,000 AFG
c) Tatte anti-t6le ondulée - Toutes les routes en 31.000 SFG
Reprofilage latérite : 33,000 AFG
d) Entretien des ouvrages d'art Tcutes les routes 21.000 BFG
23,000 AFG
e) Entretien améliorant Routes en texrre et niste 115,000 SFG
améliorédes 16.000 APG
f) Signalisation et divers Toutes les routes en terre ° 5.000 BFG
6,000 APG
g) Rechargement sur 15 cm d'épaip. |Routes en terre moderne 1/ © 108.00C 3FG
- (1/5) (Zxfréquenca actuslle) | . 116.000 ARG
Toutes tHches o ] 2/6.000 BFG
: TRORLOC0 AR T

B.¥7.G, ¢ Sans Frals Généraux
AeF.G. : Avec Frais Généraux

T
P~

- °



Tableaun 7-h
Table 7-h

BESOINS EN REHABILITATION ROUTIERE
RCOD REHABILITATION REQUIREMENTS

(2 ltentreprise - by contra&tor)

- A
longusur | Cofit/km | Cout total TTC
(length) | (cost/km¢) | (total cost)
(km) (CFA) (with taxe)
I. Besoins immédiats
(Immediate needs)
Routes en terre som. L38 . 2,600.000 1.Z38.800.000
(Partially improved earth
road)
2., Besoins minimum
P
Pistes ameliordes 639 1.250.000 | 1.118.250.000
{(improved tracks)
_ S S S
3. Total 1077 | 2.257.050,000

Source : Rapport Annuel TP, 1973, et le Rapport d'Activiﬁg T.P. Division
Niamey - Dosso, I975.

A
# Cout de rechangement plus 20% (Cost of resurfacing + 20 %)


http:1.118.20.oo

-

1. Besoins irmediats
(immediate needs)

Routes en terre sommaire
{partially improved
earth roads)

?, Besoins wminimum

Pistes ameliorees
(improved tracks)

3. Total

BESOINS EN REHABILYTATION ROUTTERE
ROAD REHABTLITATION REQUIREMENTS

Tableaun & 7-1
Table 7-1i

NIGER

A
(a 1tentreprise - by contractor)

e A b L et ity 2w

Gont tobal

Total cost

(TTC-with
tax)

1.138,80

1- i;llﬂ,zs

-2.257,05

e g S g s 000 . it i S gk T R Gk g P P ek e e e i A ik ol o B R sy S A B S R i

Amor;;;SEmegz- Piéc;;_ag%achées
(depreciation} (Spare parts)
287 26
318,86 296,09
313,11 290,74
631,97 586,83

227,76

223,65

L5, WL

Carburant et huile
(fuel and o0il)

i e s g Yo e o e P P

Main dloeuvre
(labor)

pr - crw ok ey O O LS A N ) T (0 PO S e A (e e A v e i e P )

v -

Sources : Tablean 7-1 et pourcentages de composants de ltanalyse du Consultant
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Tableau 7-J
Table 7-1
NIGER
INVESTISSEMENT MINIMUM EN MATERIEL MEUF
HINIﬂUW INVESTIMENT IN NEW EQUIPMENT
(miilion de FCFA)
Prix Unitaire : - i Cout Total
Unit Price AQuantite Total cost
HT{w/o Tax)iTTC{w/Tax) HT(w/o Tax | TTC{w/ Taxi
-3ulldozer D8 : 44,425 50,945 3 133,275 {152,935 ]
- Bulldozer D7 | 30,975 $3,475 1 10 309,°t 5 <] 366,750
- Bulldozer D& 20,569 23,588 f 14 287,968 330,222
B 43,075 ] 50,830 o | 387,675 457,470
~ *"=Teuse (Grader) 16,580 19,570 { 13 215,540 254,419
- Chargaur: 930 1 14,300 ] 17,200 i 8 114,400 137,300
- Coanacteur Automoteur | 15,530 17,828 |1 6 93,180 1 107,568
i ~ Rouieauy Vibrant i 22,060 ' 26,605 6 138,360 | 159,630
' ~=~ion Benne 47 3,365 4,157 ] 122 109,310 | 507,154
§ - Cemion Benne 10T 7,090 8,825 a6 | 311,960 | 388,300
. Cocmion citerna eau 7
222 Titres 5,295 7,950 9 47,655 71 ,58C
- Comioy ceterns carburant
(70.000 1) : 7,9129 11,194 6 47,477 67,164
Vehicile Tout Terrain |
3/10T x4 7.710 10,971 ‘ 9 69,329 98,739
Crmion Porte Char 14,712 18,325 3 44,135 54,975
327367
Paugeot Break 1,430 1 2,320 12 17,160 27,830
P~i=aot Bachea 750kg 1,225 1,800 49 49,000 76,000
; Y-hicula - Pickup | 2,346 3,728 21 49,266 78,288
j
P Total 2725,500  13334,505




Tableau'?~k
TPable 7k

NIGER

BESOINS MINIMUM EN ENTRETIEN ROUTIER EN 1982
MINIMUM ROAD MAINTENANCE REQUIREMENTS IN 1982

Longueur { Colt/km Collt total
(length) (cost/km! (Total cost)
(in FCFAL)

1. Entretien courant

(Routine Maintenance) X 1
a) routes bitumdes

{paved roads) 2.850 75,000 213,75
b) routes en terre 1

(earth roads) %.151 182.000 573,48
¢) pistes améliorées

(improved tracks 639 140,000 89,46

Total 6,640 876,69

2. Entretien périodique

(periode Maintenancel
a) routes bitumées

(paved roads) 2,850 6839.000 | 1.963,65
b) routes en terre

(earth roads) % .15 115.000 265,52
c) pistes améliorées

(improved track) 539 25,000 16,14

Total 5.240 2.345,31

1. Prix unitaires du tableau 7-h (unit prices from table 7-9)

* 30 % de la longueur recharge x 1,10 aug. en prix unitaires +
.07 largeur par rapport au cofit de rechargement sur les ToubL..
en terre,



Tableau 7-1
Tabhle -1

NIGER

COMPORSANTS D'ENTRETIEN ROUTIER MINIMUM
MIEIMUM ROAD MAINTENANCGE COMPONENTS
(millions de FCOFA TTC with taxes)

Colit total rAmortissement'fPiéces detachees{Carh t : t
Désignation Total cost*](depreciation){ (spare parts) lubrg§§2n§s~ gi;ﬁ ¢ oen-
{(MPCFL) (fuel and oils)| (Labor)
1. Entretien courant
{(routine maintenance)
a) Routes bitumées (paved roads) 181,68 45,42 38,15 39,97 5814
b) Routes en terre (earth roads) 487 46 124,87 102,37 107,24 155,98
¢) Pistes améliorées .
(improved tracks) 76,04 19,01 15,97 16,7% 24 33 |
Total 745,18 186,30 156,49 163,94 238,45 |
2. Entretien périodique ]
(periodic maint@nance)
a) Routes bitumées (paved roads) | 1.669,10 8%,00 8% ,00 1.420,10%* 83 .00
b) Routes en terre (earth roads) 310,69 87,00 80,78 62,13 80,78
¢) Pistes améliorées 13,72 3,04 3,57 2, 74 3'5?
A , —l 2l
Total 1.993,5% 173,84 167,35 1o 484,97 167 ,%5
. T
%. Frais généraux (15 %) 410,80 .
4, Total généraux %.149,49

2Y 5 % Amort.,

* Coflts du tableau 7~k réduit.de 15 % des frais généraix
** ¥ gompris les coflits de matériaux
1} 25 % Amort., 21 % pidces dét., 22 %

carb,, 32 % M.0.
S % piéces dét., 85 % matériaux et carb., 5 .5 M.U.

%) 28 % Amort., 26 % pidces dét., 20 % carb., 26 % M.O,




BUDGET DE FONCTIONNEMENT MINIMUM 1977-1982

Tableau 7-m

Table

HIGER

B ——

“7m

MINIMUM PROGRAM QPERATING BUDGET
(miIiions FCFA)

. 1977 19781 1979 | 1980 1981 1982
1. Budget Minimum ]

a, Entretien Courant at 3
Periodique {roqtine 1200 1430 186D 1890 21201 2350 )
and periodic maint.) i

b. Rehabilitation* 250 500 500 500 .500 500

c. Frais Généraux £ 200 240{ 280 | 320 | 360] 200
{overhead)

d. Amortissement ‘ § 310 320 330 340 350 3R/0
(Depraciation) s
Total{FCFA constant) 1960 5 2490 | 2770 3050 3330 } 3510
Facteur d'inflation 1.0 1 1o 1.21d 1.33] 1.l t.e
(inflation factor) : . ?
Total {FCFA courant) 1960 3 2739 1 3352 | 4057 | 4815 {5812 |
(inflated FCFA) -

2. Participation Exterieure
{Foraign Financing) { i
a. 80% Rehabilitation 200 } 400 { 400 400 400 | 490
% 3 b

b. 80% Entret. Périodique { 400 | 590 | 780 { 970 { T1s0 ]1350
des Routes Bifumees
(Periodic Maint. on 1
paved Roads)

Total (FCFA constant) 6500 290 ] 1180 1370 | 15680 $1750
t Total (FCFA courant) . -
{inflated FCFA) 600 1089 § 1428 [1822 2192 12818
3 :
3. Budaget éelle Mi 3690 50 1 1924 2235 2623 {2994
T#%e ﬁ%n Budgeé} ! ie ]

* A\ 1'Entreprise - {by contractor)



Tableau 7 - n

Table 7 - n
Nigar
( Besoins en Investissaement

(Investissement requirements)
{mi1lions FCFA)

Designation Prix TTC {1 Taxes Devises ¥ Monnais Locale

Price with (foreign (Local currency)
Taxes -_exchange)

1. Amenagement
{Improvement)
Subdivision Arlit ¢
et la division

d'Agader 50,00 9,00 11,00 39,00
2. Achat matériel :

{Equip. Purchase) {3334,505 |609,005 2725,500 Q0
3. Pidces detachbes | 266,760 | 48,017 | 218,743 12,00

{spare parts})

Total 3651,265 665,022 2955,243 51,00

Source: Tableau organigue matéfieT, TP 1975
Inventaire materiel .
(Equipment Inventory) P
Prix achat matériel et materiaux Niamey
(Purchase price Niamey for materials and equipment}
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Tablean T-o
Table T-0
NIGER

Programme minimum d4'investissement
Minimim investment progran
, (zillions FCFA) TPC-with taxes

Lype | 1977 | 1978 | 1979 | 1980 | 1981 1982 | TOTAL
1. Aménagement : 7 .
Division Aga- - 25 25 - - - 50
dez (improve— ’
ment)
2. Matériel 3335 e - - - - 3335
{equipment) , ]
3. Pieces @déta-
chées .
;spareiparts) 267 - - - - - 267
4, Asgigtance
technique ‘ 6 6 & - - - 18
POTAT, 3608 31 31 - | - - 3670

(en prix constant — in constant prices 1977)
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Co1 Summary

From 1S71/72 to 1874/95 the size of the road network
to be naintained in Senerzl developest as fellows:

1974 /72 A978/75 chaneme
Paved Roads C 2468 3130 IR [
Darth Joads 65286 6582 ~5,8¢!

Over €the saus meriod, lfunds accordec. by the Government Ioi
rosd maintonance represented only 345 of the amount

roquirced by the Dircctorate of Public JJorks., In fact, since

19€5 the dudget Tor road maintencnce hos gheadily
declined in real terus, while the volume of rmaintensnce
responsibility has groun.

The sibtuvotion ig8 of couwrse oxacevrbated by the norwal
aging and irear~and-tear on the network. In addifion, th.e
budget does not talve vhe denveciction of Fublic Uorvks

equinment into accomi.
j.aintenance reshonsibilitics during 1975/76 am
obtained fxor. the Four-Year [.aintenance Prorcrarms concorn-
the follouing:

S g

24C5 kms of navoed road
3307 kn

411

ol eart road

In order to maintain this ncetuwork most offcctively &uvring
the 1977/78 financial yeor, the following Irmediate
Actions must he undertalken:

1) achdeve the forcecast budrebary level for routine
nainbencnce durine 1977/70 (therc is still far
to 0 1JSlee of a 15../vesr incrense betveen

1575 /77
2) rehabilitate certain links which hove not been
naintained for sonietiie or vhich r-ve heen
seriously damneged during successive rainy seasond.
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The cost estirste for t".ose nctions is:

Dudgetary supplcment for road
naintondnee ccceseoccessccscvesvees 76,0 :million FOFA

linjor mehabilitetion works sevee. 108.5 million FUFa

Total 655.5 T, TCOEH

8.2 Doad Fatuork and Traffie

Ge2e1 Tetwork and traffic 1977

The semeralese road network is clagesified as
follovs:

~ National Loads 35CC kms
- Rernional loads G300 kns
-~ Deopmrtnenteal Roads 5202 ks

Table &-a nresents the salient feabtures of the neluork.
Traffic levele vers cutablished based on counts oxeeuvtod
boteen 1571 and €76 - - particulerly oa those of
1975 end 1975. The averzre annual growbth rate was

computed at G.7%.

~

C.2.2 Hebvork and treffic 1802

The size and conposition of the road netuork
C2 was Torccast based uvpon projections by the
sty of Public Vorks, Urbanis: and Trapsport
I2JUT as well as on specifiic projocts aclresady
wnderiay or duc to costwencce soon, includings:

—— Lepair of rural roads for develorpiient and
"digenclavenent" vithin the francworl of th-
Urront ndid to the Lalel project (financed
by fhe WDF).

—-= Locond Iirfear nrojeck of the IDRD concerning
rehebhilitetcion and improvement of 1,207 lms
0f rural feeder roads. '

[N

Table C-b provides the

2. o

foreeast, includin- treifi

_—

eteils of the 1932 road netiork
¢, tmich has becn assumed to
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Presgent [.aintenance - Crranization, l.eans and ..otods

3.1 Crranization and nersonnel

The Decree 1975829 of July, 1975 concerning
the reorponization of BIF.UR, »nrovided for the
creation of a load i.ainkcnance Divigiom (DIR).
This division is accovnbeble To the Dirccetorate
of Xublic
and gupervision of road neintenance. ITs role batieon

orizs and is res—ensible Lfor theo orrenization

the Dircctorate and the arr0ndlssohen$s is still
being defincd, Table &-¢ sketehas its nrincinal
activities.

There crmisvs a hierarchy of maintenance teans:

1) Qegional Peams (12): attachcd to the Iublic
Uorks aprondisscenent offices to carry out
0. tine nointensnce and any wmiorcseen tasks

Interrerional Toans (12): "attached termo-
rarily to I’ crroandissementc {for comnle-
rontar routine maintenance activity.

3) DER Teang (O)

It should be a dded that 3 supplementary regional teams are en
visioned in the TBERD sponsored rural feeder roads project,

k%)
~—r

C.5.2 llozlighows and equipnent

1) whe “erlofuancc-of the Central Ziquipnent
Unit (FCL) is not et catisfactory and thicre
ig also a Jack of 0u9111100 weenanics. 2he
efficiency of the ©Cli could be :-uch ivmmrovaed
throurh batver ormunizntion aiuel at ronid
and syste.etic execubion nf repair and
gservicing tasks.

2) Repair and maintenance of eguipment:

Equipment managed by the PGM is listed in Tables

8-d to 8-f. Its condition is in part due to

the lack of gualified personnel which inhibits rapld

reparis. In addition, urgent work orders frequently

result in the prolonged stoppage of normal repairs.

The situation is better in the arrondissements.
Ilohile secxvice stations, operated by

the BICl. are operating satis factorily and

their effect can be seen in the reduction

of major breakdowns. The traianing of

personael for these stations wust be con-

tinued,.
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2) sauipment overhaut takes placc in avxiliary
vorkchops a2t TH1ub, S5T. LOUIL and TABAUGUNDA
The first lacks tool“ and thz lagt two lacl:
supoervisory psrscnnel,

4) Bervice stations and ravaces consist of
1mosrle (see above) and Iisied. Both are
oncrating satisfacterily.

5) Supply svatem is not functioning effi-
Ciently. Thore are serious delAy in resis~
LT

terlat arhs on arrival in the gtoreroom
and in their dis pateh to arrondissoments.

5) Cost accountine system: for the TGl have
Just Jcerl estanlished vitnin The S2CE
(Cffice of Studies, Coordination and lLethods)
and till nermit:
-~ The cstablisizrent of equipment
wtilization costs
-~ a ccherent vorl: oxder system.

Fresent neintenance levels

Ca
o
o
0
N

Routine maintenance onerations carrieé out in
1675/76 concerned 2495 Ims of paved roads and 337C lms
of earth roads. liaintenance wobl by the mobile teais
- has iunroved year after year due to particular bHud-
gebary euphagis on these waits and a reduction in the
fraquency of couipnent “reakdovms. However, the level
of wmainvenonce carried out is lirited by budgcbary
constrainhits.

H.5.4 Financial resources end constraints

The fonds voted for raintenance of the naticnal

road netvork(ercludings feedor roads, structurcs, and
maintenance and opermtion of ferries) as well as the
budret forccests prensped by the Directorate of IFublic
Yorl:s for the period 1$70/71 - 199Y6/77 are presentcd
in Table 8-g. Translating thr figures indicatcc in the
columm “"erédits votds" into constant Tramcs, roveals
that in 1€563, for 2 paved moad nemork approxinctely
onc-half of th. nresent,: the fumds available were
nearly 6oublc tiose alloecated in 1676/97. The consteunt
decline in ri~intenance budeet is 21l the more seriouvs
in vicw of the prorrecsively heavier use of the road
netvorik,
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Table &-h presecnts the cost of :icintensnce in
1675 nrices for the neriod 1963/75 by kilometer of
paved road.

€.4 Unit Costs

Unit maintenance costs per km were established in
1577 prices. These wnernditted the annually asintenancs
budget reguirasenis to be estineted for each succceding
fiscal year. Teble C-1 presents the average direct
naintenance costs per 1=z for 1875/76 by maintenance toanc
( resurfacing, patching, ditching, ebtec.). Per Xilonetoer
averase maintenance cos's for naved and earth roads tere
ctlevlated for both contractor and force account components:

-- paved roads 161,445 ¥CFA
-~ garth roads €6,289 TFCTFA

fnalysis of the budpget reveals that the funds alloccated

in 1$75/76 vecre not cufficient to cover the rental costs
of eguipment and vehicles eshablished by the o,

Co5 Rehabilitation Reauircments

Present needs are restricted Lo the imnediate rchaw-
bilitation of important road links the nor:;al maintecnance
of which has long been nezglected or thiech have been
severely dewaned during successive rainy scasons. The
progran concerns the following links:

FLTTICE ~ FACL.CK
I0UG.. - IL50HA - COLCBAITS

as well as several other roads, the rehabilibtation of vhich
has been requested by povernment authorities. The total
cost is estirated at 109.5 million FCOFA,

The paved road reinforcement nrograns currently
vndervay should be nmentioned:

- 892 million CFX over tiuo years on 10S kns and
will be completed in June, 1¢77 (IDA financed).

- 221 s for vhich the engluneering stucy hos
Trecently teen commleted.,
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8.0 liaintenance Requirements

6.6,.1 Tnnediste

Thesc ‘concern rouvitine mainbtenance over the
nebvork and the quality e visioned in the Foure
Year l.aintenance Plan presently being exscuted,

£.6,.2 'ininrun

Hinimun paintenance of the road netuork is %o
be ensurcd by an inecreased budpret (sec Section &.7
which follows).

5.7 Recomended Pro~rams and Resources

Co7.1 Timediate needs gnd sctions

The itmediste prograz actions and the neecds
givinge rise Lo them can be brieflly listed:

Tleeds Actions
1-- Atvainrcent of mainte- Achieve Dudmet level
nance level targeted in requested each yecor.

the Tour-Year iiaintenance
Brosram (underway),

2= Rehabilitation: Chtrin financing oubside
PATTCK -~ KOTLAC of the present nainte-
L{TUGL - THOTA nance budpst,

L..0l4A - CCLOBAW:

5~ Reinforcenent -~ 109 lms F.l.o Froject uvndervay

1
I
N
-
]
ot

{~ Reinforcenent Study comnpleted
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0.7.2. Linimwa ¥rorram 1677 - 1982

1) Iiceurrent budeeb: The recurrcnt expenditure .

to take into account must cover routine and
periodic road maintenance requirenents.

Table C~J provides a hreakdown of Senegal's
naintenance budget for the period 1S70/71 -
1676/77, vwhile Table &~k gives the brea:dovm

of the forscast budget which the Consulbtant
recomniends. Yhe transfer of mainvenance SICNSEs
associated with the end of the IDA-financed
second iighway Project will have o be taken
into account in the 1982/53 budget.

Seneral umust wake a significont effort to
overcere thry forecast budget shortfzll which
obsaing throuri: 1081/E2 if no iumprovenent is
nade. The Torsecast shortfall is nresented
in Table 0-1. An equally disturbihg aspect
of this situotion jig that equipwent, presently
in worizing condibion, will not ™e, able %o be
renlaced 25 limited resources pervit no .doprce
ciation to bec set aside for replacemont

TDUTPOSES.

2) Investnent. The only investment necessary
if the buvdpge™ gap is allowed to renain :-ould

be that for cyuivpment riplacenent.

Troinine and Technical Assistance

€.Co1 Iviining

iom 1875 to 1976, training activities wene
linited 77 lack of vvipnimumn budgebtary resovrcess; a
consequx .ce of the budpet gap discussed previously.
Lowever, in general, the ninisterial nersonnel oS
receivid adequate woper level traininc commensucate
with €7 ¢ reguirerpents of their daily work,
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A specialist in trainipg took up his post in
1676, Training prograns and senminars have been held
for the folloving personnel;

regional yorkshon vanagers
service stotion chiefs
mparage chiefls

LI L IR LAY

supnly/procurenent specialists, drivers znd
eguipiient operateirs.

IMinally, an effort has been orpanized to identify
yorkshop porsenncl with good wechanical aptitude.

.2 Technical asgistance

Lad

[ SLEN ¢
Lat

The technical assistance presently posted to
the Public 'lovks iz sufficient.



Tableau 8 - a

Le Reseau Routier et son Trafic (1977)

Classification | Routes [Routes en Terre Routes en terrd Route er| Route en Total
Revetuesla caracterist™ . Ameliores Terre {Terre ou
tique~definitives sable
Routes NationMv. { 1961 : 461 1158 0 0 3580 |
ﬁoutes Regicnales 370 0 450 110 g 930 |
Routes Depart. 165 0 3.420 625 - | o 5210 |
Routes Identifices| 0 0 0 p2a0 - h290 3530 |
Total 2496 461 5028 3975 11290 13.250 T
ffrafic Journalier ' Routes en Terre
Moven ‘ fmalicree ou non
£ 10 - - 7185 1290 8475
10 - 30 - - I 260 260
30 - 80 - - 420 420
60 - 100 20 - 540 560
100 - 200 90 261 310 | 861
200 - 400 1368 - 288 1655
;> 400 1018 - ' - 1018

Total 2436 461 . 9003 1290 13250



i

Tableau

8 -b

Le Res=zau Routjer et Son Trafic (1982)

Classifieation } Routas Route an Routes en] Routes en! Pistes en| Total
E Terre a terre Tarres { terre ou
Revetues { caracteristiqueq Amilioree sable
definitives
Route Mationalez| 2484 - 11096 - - 3580
Routes Regionalel 502 - 428 - - a30
Routes Departe- | 228 - 4526 456 - 5210
Imentales -
Routes Identifi.. 0 - - 257 2283 390 3539
1Total 3214 0 6307 2739 990 13.250
Trafic Journalier Routes en terre
Moyen A Ameliorgz ou non
< 10 - . 5030 950 5020
10 - 30 - - 2585 - 2585
30 - 60 - = 270 - 270
60 - 100 - - 415 - £15
Joo - 200 228 - 529 - 757
P00 - 400 892 - 186 - 1078
7 400 2094 .o 31 - 2125
Total 3214 0 9044 13250




Tableau 8-¢
Tetle 8~c

SENEGAT

ORGANIGRANMME TE L'ENTRETIEN ROUTIER - SCHEMA (GENERAL
Organigefion diacram of road maintenance — general form

Jrecteur
des TP
Directeur
Adjoint
TP
Scerétariat
Division Division "PaTC Ceonw
des P et C entretien tral du
routier metériel
12 7 8 eguipes Comptablls
Bgui~| {Arrondisse—||DER progran té analyhi
pes |—iments régio ~mes ~que
e . -naux
12 ]
équi
pes 14 Exdeution Achat du
Int. subdivisiorng jecontrflie natériel
- des travaux
Comptabilitél Ateliers
analytique annexes
& eguipes ervice
DER des bacs

Trispectiorn

o SRR L LI ddsa




{Continued)

Tavlean 8-c

Table B8-c¢
SENEGAL

Divigion Entretien Routier -~ Schéma Général des Taches

Road Maintenance Division - General Task Description

MBureau dos

D.E.R.

Drogrammes
program
office

Contrdle des
Eravaux
twork supervi

gion)

Burean diex—
loitation
%operations

ofTice)

Comptabilit
analybvique
{cost accoun-
ting )

Equipes tra-
vaux {(work
teans )

~Proposition pour l'établissement du bud-
get annuel de l'entretien - Formulation
of annuel maintenance budget.

~Etablissement du programme annuel de
L'entretien routier - Formulstion of
annuel road maintenance progran.

~Préparation des appels d'offres pour
fourniture et transport des matériaux et
marché d'entreprises pour entretien

-Contrfle et établissement des décompthes
Preparation of tender documents and their
evaluation for materials transport con-
tract awords

~iigsion sur les lieux des travaux - Job
site inspections

~Qrganisation et exploitation des Résul-
tats des comptages -~ Gtraffic counts and
data processing

Recueil -et eoxploitation des rapports
mensuels des arrondissements - collection
and analyses of monthy reporis from
arrondissements

—-Etablissenment des rendements et coflits -
Establishment of costs and productivitiss

-6 équipes DER - 6 teams -road maintenance
division



{Continued}

Tableau B-c Bis
Table 8-¢ Bis

DIVISION P ET O

SENEGAL

Schéma général {general form)

Divigion |
P et C

ARRONDISSEMRENTS

Division | Division
DBE.R. PUC‘M.

Arrondig.t jArrondis.t |Arrondis. Ji{Arrondis.d|Arrondiss{Arrondiss . j{irronT.
CAP VERT| {CASAMANCE| | DIOURBEL || FIEUVE STNEGAT SINE THI ES
i ORIEBNTAL SATOUM }

Subdiv. sSubdiv. iv. Subdiwv. Subdiv. Subdiv. Subdiv
DAKAR ZIGUINCHOR}|{ DIOURBEL | { 8+t LOUTS { [T .MB.CCDal| ELOLACK || THIES
RUFISQUR BIGNONA TOUGA MATAM

KOLDA LINGUERE

SEDIOU

l

Taches -
(tasks)

LI I I

. - ’ oL, .
Etablissement des schémes 1inéaires des travaux des roubes en

terre devant servir & la programmation des éguipes de 1z DER
(drawing up the liveor plan for earth roads for the programming
of erews by the DER)

Elaboration des marchés de transport de latirite

(drawing up contracts for the transporit of laterite)
Enqudte trefie routier {recad traffic suweys) ‘

regional meintensnce plan)

Déroulement de 1'inventaire roubier (road inventory)
Détermination des priorités (determination of priorities)
Etablissement du plan de campagne régionale

(drawing np the
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“Pable 8-c
SENEGAT,

Nombre Type et Activité des Equipes d'Entretien - 1977
Nomhre, Type and Operations of Maintenance Groups -1977

Nb d'Equipes Zone géorfanhigue Activitées

N® of Groups Geographic zones Operation
7 Régzionales Travaux géndraux -~ General
work !
6 Régionales Reprofilage et rechargement

Regrading and resurfacing
Partiel - Partial

3 Rééionales Reprofilage - regrading

6 Régionales Buttage

6 Régionales Point 2 tempé - patehing
B Irterégicnales . | Reprofilage — regrading

2 . Interégionales Favchage mécanigune — grass

cutting
2 Interdégionales Rechargement - resurfacing
2 Inte®égionales Signalisation horizontale

signalization

b . i o




Tablean §-4

Table £d
SENEGAT

LISTE DU MATERIEL AU PARC CENTRAL DES TRAVAUX FUBLICS

AU jer MARS 1977

Equipment inventory for public works fleet
As of 1 march 1977

CATEGORIES {Nombre de machines{Plus de des 10 jde 4 Weuves
considérées comme 10 ans |2 4 ans|& 1 an
opérationnelles

julldozers & che-
1nlle-de 200 OV 33 16 7 2 8
‘hargeurs & che-
illes de 180 ¢V 13 8 5
‘hargeuses sur pneus
ie 80 ¢V 26 3 17 6
Tiveleuses TOTAL 82 21 12 2 29
TO CV 9 4 5
100 CV 19 1 18
130 CV 54. ¥ 6 2 29
jerapers tractés T
*elles hydrauligques
0 CV 4 4
Jompaciteurs automo-
seurs- 70 CV 5 5
ouleanux cylindres
_isses 16 4 4 8
touleaux vibrants ér
azin 23 13 10
louleaux & pneux
sractds 31 5 6 15 3
y
racteurs agricoled
0/80 GV 44 32 4 8
‘avcheuses & lanmes ? 5 i3 2
thariot dldvateurs I 5 3 2
rives automotrices 2 1 1
farqueur de lignes 6 2




Table 8-d

Continued
CATEGORIES Nombre de machines Plus de de 10 de 4 Neuves
congidérées comme 10 ang & 4 ang & | a2n
opérationnelles
Jompresseurs 6 2 4
Bétonniéres 13 10 3
Jrovpes moto-pompes 56 14 26 16
lamions benne 6 M5 92 4 43 18 26
Jemions cilternes
0 000 42 17 16 9
Tracveurs routiers
ivec remorgue porte
mgins 10 4 5 1
samions point & temps 18 12 6
jamions station
jorvice 13 2 7 4
samiong de servitude
» T, 5 & benne 46 23 7 16
‘€éhicules de liaison
ijous ‘berrains 33 15 7 11
‘amionnettes légéres
00 & BOO kgs C.U 57 34 13 10
ghicules breaks 30 18 12
éhicule berline 18 17 1




fab1eau 8-e

Table

8-p

——r

SENEGAL

Effectifs du Matariel - Effectif du Personngl

Units of Equipment - Number of Personnel

D.E.R. ~ R.M.D.

Total

278 {Tixe)+

Materiel Total Materiel | Materiel Appoint Total
Equipment Equip. | des Arrondissements|Materiel Engage
Equip (Groups) | Arrondissements Equip. Allocated
MG 100-120cv 3 9 31
MG 70cv 4 0 4
Camion Citernes 19 3 22
Tanker Trucks
Camion Benne 12 7 26
Dumptruck .
Tracteurs 17 pt 20
Tractor -
i Camions Pouit a Temps 6 6 1 7+§(Temporaires)ly
Patching truck :
Camions de Servitude 23 0 23
Service truck
Chargeurs. | 8 i 8+1{Temporaire)?
Loadar : . .
‘Bulldozer . 8 i 2 9+1(Temporaire}10
Rouleau & Pneus Tracte |15 3 g 18
Rollers
Rouleau Vibrant 600kg 6 6 7+5{Temporaires}12
Vibrating Raller
Rouleau Cylindre 6 1 7
Cylindrical Roller
Fauche = Mecanique 2 0
Grass cutter
Marg © -jkaude 2 0 2 1
Line painter
Betonniere 0 7 7
Ciment mixer
Compresseurs avac equip
complet 0 7 7
Compressors complete
with assessories
Personnel Chef d'Equipe 35
Crew Chief
Pointeurs 8
Inspactors
Maconk occasionnel 21
Menuisiers .
Peintres
Manoeuvre specialites 76
Manoeuvre Ordinaires 160

21 (cccasionnel)=239



Tableau

8-f

Table 8-f.
SENEGAT

SOMPOSITIONS DES EQUIPES D'ENTRETIEN
Compoaition of maintenence groups

B

Matériel
Fguipment

NG 100-1720 CV
MG 70 CV
Cemion citerne
tanker tracks
Camion benne
Dump truck
Tracteur
Tractor
Point & tempe
Pafiching unit
famion servitude
service truck
Chargeur
Loader

Bull

Bulldozer
Rouleau tracté
Tracked roller

Rowleaa vibrent 500H -

Vibrating roller
Rouleau cylindre
Cylindre

Fauchage méeenique
Grass cutter
Margueur bande
Line painter

Travaunx Reprofileg#Repnfﬂagéguttage { Point | Fauchage Recharge~ Signalisa-
généraux | ey rechar~| Grading|Ripping |2 temps |mnécanigudresurfacimg tion
o eneral grading ad Patching] ditchinggraveling horizon-
partial fale l
graveling
1 2 2 - - - 2 -
- - 1 - - - - -
1 1 - - - - 3 -
1 2 - ~ - - - -
1 1 - - - 1 1 -
- - - - 1 - - -
1 - 1 - 1 1 1 1
- 1 - - - - 1 -
- - - 1 - - 1 -
1 1 - - - - 1 -
- — - 1 - - -—
- - - - 1 - - -
- - - - - 1 - -
- - - - - - - 1
]



Tableau 8~g
Table 8-g

SENEGAL

OREDITS VOTES 1963/%977 AVEC KITOMETRAGE DE ROUTES CORRESPONDANTES
‘Funds‘voted for road maintenance compared with kms of network 1963/1977

4

Année Kilométrage |kilométrage |Crédits votésPrévision Louis
Budgétaire routes revihedroutes en Funds voted |Berger ou Projet
Fiscal year | paved roads }terre - earth| (millions de jde budget pré-

: {kms) roads (knms) . FCFA) -senté
1963 1 260 7 798 800 Louis Berger ,
) {Budget (forecast
for submitied
, budget)
1965 / 1966 761 -

1966 / 1967 635 -

1968 / 1969 630 -

1969 / 1970 645 -

1970 / 1971 2 130 6 928 710 1 303

1971. ¥/ 1972 726 1 471

1872 / 1973 686 1 755
1973 / 1974 776 1 880
' 1974 / 1975 2 496 6 562 891 1 160

1975 / 1976 ] 1 025 1 490
1976 / 1977 1179 1 840

1977 / 1978 2 591 6 467 - 1 594

(1 831)




Tabilezu 3-h |
Table 8-h

SENEGAL

REGRESSION DU BUDGET D'ENTRETIEN 1963~1975
\ Decline of Maintenance Budget

Année Kilométrage|— kilomdters| Montant Montant actualisé

-budgétaire Routes revéwmesiRoubes en Amount par km de route
Finanecial peved roads |earth roads |(millions de lrev&tue - amount
year : F CF4) in current prices

per km paved road
(millions PCPA/km

1963 1 260 7 798 800 [ 0,288
‘ (voté ~voted)}

1973 S 776
. (voté)

1974 2 496 6 562 89
: (voté)

1975 2 496 6 562 1 490 ) 0,255
(demanad
reguest)

F

Les calculs -ont été fait en admettant gue l'entretien d'une route
‘revBtue cofibe environ 2 fois plus qu'une route en terre. Lie km route
revétue = 0,255

- Le km route
en terre = 0,127

, ;
The calculations were made on the basis of paved road maintenance
being twice &s expensive as earth road maintenance. Paved = 0,255 mil-
lion/kn

. Barth = 0,127 mil-
lion/km



Tableau
Table

8-1i

8-1

SENEGAL
COUTS DIRECTS UNITAIRES - 1976

Unit direc

+ costs

Rechargement Point & temps Fauchage mécanique
(resurfacing) {(patching) (mechanical ditching)
Salaires eb indemnités | Epaissevur 4,56 cm {width)
de 1z wain d'oeuvre 15 380 10 310 445
(labor costs)
Fourniture matériaux - 64 T45 -
(naterials)
Transport ae natériaux
(5 kms) (materials) 36 940 4 325 ~
+ Location de matériel
& la %ournée ¢ 'utilisa~
tion {prix PCE 1975/1976 141 140 21 220 4 105
(daily evuipment rental
Totel cofit/km avec amor- 193 460 100 600 4 550
tigsement (cost/km with
depreciation) TTC
++ Coflt de forctionne—
mert du matiriel 90 050 13 540 2 620
(equipnent operating
cost)
Tobal coflt/km sans amor-
tissement TTC¢ (cost 142 370 g2 920 3 065
without depreciation)

+ location amertissement compris
++ location sens amorbissement

Scurce @ Etude d'Bntretien Routier, ILouis Berger, avec prix actualisés




Tablean 8-}
Table 8-}

SENEGATL

BUDGET D'ENTRETIEN ROUTIER DU SENEGAL
Road Maintenance Budget of Senegal

i

Années BUDGET PARTIEL BUDGET COMPLET Prévision
(years) (sens ouvrages, bacs et fonc- Etudes
ticnnement des arrt.) Budget Créidits yotés - furnds voted Berger
{(without bridges ferries, and|{ demandé Régia | Entreprise|Cuvrages |Potalliug® |(forecost
cperaticn of arrt. Reguested {{foreeoc| (contract)|bacs,arrt * [{er of Berger
Régie | Dnbreprise]  Total budget count) ébrldges %) studies)
(foreeoc | (contract) ‘ erﬁlgs,
count) arrt.
1970~-1971 - - - 710 | 100 1 303°
1971-1872 - - - 726 | 102 1 474°
1972-1973 - - - 686 o7 1 T755%°
1973-1974 - - - 316 243 217 776 | 109 1 880"
1974-19751  344++ 269 6134+ 1160 358 330 203 891 11251 1 160
1975-1376 3724+ 340 T 24+ 1 800 455 349 231 1025 | 144 1 490
550++ 340 890+ - - - z ~ - -
19761377 €75 385 1 060 1 710°° 390 1179 | 165{ 1 540

. Compris les frais d'assistance bechnique et la partie des travaux de réhabilitation principaux
{including technical dssistance costs and part of rehabilita-

qui ne

gont pas encore terminés

tion works which havenot been finished)
.. Répartition entretien en Régie 675 - Entreprise 730 - Bacs 70 - fonotlonnement arrt. 145

(breakdowg of maintenance - Foreeoccount 6/5 - Contract 720 - Ferries 70 - operating costs of
arrt. 145

+ le salwire des temporaires n'est pas compris (salaries of temporary employees not ineluded)

e

operating cost for equipment without depreciation or wages of tempory employees

rix dz fonctionnement du matériel sans amortissement - salaires des temporaires non compris
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Table 8 = k
SENESAL

PROPOSITION DE PROJECTIOM DU BUDGET DE L'ENTRETI:M RCUTIER
Proposed forecast of road maintenance budjet
DANS LE CADRE DU PLAN QUADRIEMNAL - 1976/77 - 13181/82
(In 5 vear plan framework)
{(million de FCFA)

finition 1976-~1977  1977-1978 19781879 1975-1980 1980-1981 1981-1982
rigie* 675 a15 1185 1460 1708 1894
by force account) :

r entreprise¥** 720 763 808 856 806 958
by contract) .

- encadrement 145 183 162 172 83 195
2t arrondissements

F arrondissements)

setien) (maintenance) 1540 1831 2155 2488 737 3047

»t (drainage structures) 100 106 112 119 126 133

it bacs (ferries) 70 74 78 83 48 . 93

170 180 190 202 214 228
1710 2011 2345 2690 3M7 3273

'OJect10n tiet compte dans 1'esfimation ¢z T entrctIen
criel) en € jyins routiers et

enance progr ﬂ,

S PLJBLLTS rolx 1°76/77 entratien en rigie 77000 i SFA e km.
5 o reveti 3 (0moaved roads)

en régie de T accr01°s=m01t progressit du parc PCH (Parc Central

vehicules juscu'a 1'affectif tatal nrevu a 1'Et:de du orogramne quadriennal d'entretien
er. (The fc *Cﬂgt takes into account incraases ir the equinmant Tleet up to e tocal forecast in the 4 yeav

Vo

149000 FCFA Te k-

(Pavad roads costs of maintanance by ferce account)

3opavetues 1 1005, 77 entresion csjrepr1se 282G Y FCFA Ye i (paved iCnu; ci5ts of maint: snance hy contract)
3oEMheEy © 0 TATLLE 128 PYIR CRl 1LY calewial ¢ nSfon dhea Sy d'incin fon oe i gl T'{volution du riiomat: ‘ane
AT 2,



Tableau 8-1
Table 8~1

SENEGAT

EVOLUTION DE L'TMPASSE BUDGEPATRE
. (Growth of ‘the budget gap)

Ir million Totael 1977 — 41981 =« 3 194 M F CPA comcmcmmm——— Budget & prévoir
de FCFA (recommended budgetb)

————— Budget voté
(voted budget)
Impasse (gop

3000 - ' .
e == _'f‘kn
- T . ) w0
— - .—-- - s ™ oo D
- .- _—'...,—'-d‘ . g] o - _“.—
200N - - T T g e -
W N - - ,_F;:,f—-"' -
: J— -“‘__""—:.—-'—"'#-— -
1000 . -
. 1977 1978 1979 1980 1981 Anndes

Le budget voté a €té calculé en prenant une augmentation de 15 % par an

(the voted budget was calculated by using a growth of 15 % per yeer

en coaformité avec 1'aceroiscement de ce budget pendant les anndes 1974~1976
(in conformité with the growth of the budget during 1974-71976)
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UPPER VOLTA

¢t Summary

The Upper Volta road network.is not expected to expand from iﬁs.
present size of 8700 ko, Howeve», the paved xoad clement will ine
ereasa by 150% to 2000 km by 1982,  This network is meintained by
tyo asenaiea§: %he SERN for 4460 km of national roads and the SERS
for the seeondary road naswork,

Pregent naintenanee of national roads is operating at 50% of
ifs nor@al,leval ’aﬁd the iﬁdget has not increased in real terms
since 19?3!-altﬂgugh 1+ inereased to a high of 650 million FCFA in
1977« BSeccondary read maintenanae under the SERS will start in 1977,

The proposed winimum mzintenance program includes rehabilitaw
tion of mbout 2000 km of earth roads, and an inecrease in the annual
operating budget of 306% o 1265 MFCFA in 1977 prices, This would
increase the total wmaintalned network to 59% of the total ineluding
al) improved paadsy. A total investment of 800 MFCFA is reguired Lpw
givding spare papts, and equipment for tuwo SERS units of yheoh ond
is already finanoedé apd 2 propgeed paved road resurfacing mnifs

9.2 The Network and Its Traffio

Q42,7 HNetwork and traffie in 1977

The prinecipal netwoxk {see Table 9~a) is composed of
8702 km whieh ineludes L4460 km (54%) rnational roads with HB5Z km
(19%) paved rozds, 919 km oF maderp earth rozds (21%)¢ 1390 kn
of improved track, {31%) 4283 ku ¢f ordinary earth trach nmd
4242 ¥m of sesondary reads (79% urdinary track).

The numben of‘kilomggers of road by tyaffic level is also

shown in Table Sw-a.


http:network.is

9.3

2.2 Network and Traffic in 1982
The total road network 1n.U§@e; Volta is pot cohﬁdnled
to expand in the period 1977-1982. A 150% increase in the

number of paved rxoads is expected, however, as well as an inw

¢rease in the total km of ordinary roads. (Table Gub)
The forecast traffic levels are for 1982 by road type

are also shown.

Present Meintenanee ~ Organization, Respurces, Methods

9.3.1 Organization

The nmaintenance of national roads is the responsibility
of the SEBRN and secondary roads are the responsibililty of Lbhe
SERS as shown'in Figure 9-e,

§§§§ The SERN is financed by the Road Fund which was
established in 1972, The SERN presently improves 150 km of
road per year as well as maintaining 4310 km,; using two cone
struction units and four subdivisions with ten districta,

The present insufficient budget reduces the dmprovementi
from a desired level of 250 km/year, (Second Bguipment Plan
1972-1976)

At the end of 19?7, 1280 ¥m of the unlmDrOVed network was
inproved or resurfaced or 65%. The rate of reshaping was about
6000 km/yr in light reshaping and 2700 km in heavy reshaping,
for a total of 8700 km (51% of forecast)

Road paving and construction arc contracted ithrough the
New Works Arrondissement.

It should be noted that a specific paving unit will be
created which would handle patching, levelling, local reinforée=

ment and periodic maintenanccea.



SERS The maintenance of secondary roads will be handled
by the SERS. This service has started to function under IBRD
Tinanocing. It is being initially constituted from two road
brigades which were working on Cotton road and ORD road projects.
These are being conmplemented by additionel equipment and two
other brigades jancluding:
~~ 1 for SERS proper

-~ under SERS' authority, but initially allocated
to an 1BRD-gponsored rural development project
where farm-market roads must be improved.

The program for these brigades includes for three years:

Maintenance 1200 km
Improvement 2300 kn
3500 km

9¢3.142 Personnel .
The SERN personnel includes 79 Agents Techniques, while
54 are tc be posted to the SERS. ’
. The distribution of this personnel is given in Table 9-d
including those of the Directorate of Public Vorks, the Toolas
and Bquipment Division and the Subdivisions for a total of

918 persons.

Q.%.2 Present naintenanqg

The maintenance of national roads has declined im the
total number of kilometers maintained in each type of opera-
tion between 1977 and 1976. In 1977 these operations came back
to the 1973 level, The effects of this lack of budget were
felt in the level of deterioration of the network, in the reg=-
duction of periodic maintenance and by the immobilization of e
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 Works.
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The =2intorenca of soo0Rdmme $oads Dy the SERS Ips net yof
stavted and deterioration of these roads govtinyse.

9¢3¢3 Workshop and equipment

Upper Volta's mechanienl and equipment management and
repair Tesponsibilities rest with the Mechanieal Division (DOM)
of the Public Works Directorate, The DOM possesses the systcms
and ecapacity for sound equipment management planning, Ibs record-
keeping is rewmarkable., However, the effective operation of the
DOM and its annex workshops is hindered by both budget and
personnel constraints,

The equipment fleet comsists of some 450 units

with a relatively high degree of standardizationemthereby
simplifying the stores (spare parts) supply system., The present
value of the flest is estimated at 3,3 wmillion CFA, However,
the volume eof spares required faor exc¢eed supply, as detarmined
by budgetary constraints. The annual spares purchgse budget
is zbout 3.1% (102 m CFA) of gquipnent seguisition cost versus
the necessary 10% €330 w CFA). This parts shortage results in
a dcadlined fleet of about 40%.

If the spare parts budget can be incressed to the requirnd
10% Level, fleet availability could app»oach the desired 80%.
In 1977, taking existing paris inventowny iuto sooount, a budget

supplement of 160 million FCFA is reguired.

Unit Costs

Unit coats for the various tasks of road maintenance were

caleculated from a detailed breakdown of cost elements, personnel,

equipment and materials costs., The results are summarized in
Table QGwe.



9.2 Rehabilitation Reguirements

0¢5¢1 Immediate requirements

These are shown in Tahles 9~f., They are those.roads which
have deteriorated to a state of seasonsl trask. The program of
the SERN and the SERS in the next few years hes not tgiten thenm
into account. The quantity of work is 628 km for national

roads and 400 km of sceondary roadsas

9.5.2 HMinimum program
This is also shown in Table 9-f, The breakdown is 580 km

for national roads and 434 km for secondary roads. The prog-
ramning is for the rehabilitation of an annual average of 250 km
per year for both categories of road., However, the resources

of the SERS will be suffiecient for the rehabilitation of 700 km
per year in 1979. Therefore, a greater production rate was
forecast for the years 1979 aznd 1980. Then the assumption wyas
made that the SERS c¢rews would be assigned the construction of

new roadSe

9.6 Maintenance Requirements

9.6.7 Immediate maintenance

This category is essentially couprised of spare parts
to put the existing egquipment baek in working order, This
applies particulariy to the SERN, Clearly an increase in the
road maintenance budget is required as well to meet immediate

naintenance requirements, including periedic mainterance.

9.6.2 Hinimun program

In addition to a budget increase the Upper Volta govern-~

ment has programmed the operation of four secondary road
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9.8

teans which will both improve and maintain the sccondary roads.
Thig program will start in 1977.

For national roads the SERN has also forecast the creation
of a paving unit to handle periodic paved rcad maintenance.

The basic minimum budget shown in Table ¢w-g- was caloulated
from the length of network to be maintained as shown and a cost

per km without taxes and depreciation.

Proposed Minimum Maintenanee Program

9.7«1 Operating budget

Thz operating budget was caleculated starting from the
present budget (600 million FCFA), increasing in a linear
manner to the 1982 budget level. Rehabilitation is programmed
to peak in 1979 and 1980 az shown in Table 9-h.

Foreign financing vas 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 shown in
Teble 9-i. The paving unit is programmed for 1978, wherecas

the SERS units are already supplied in the 1977 invegtwment plan:

Training and Techniczl Assistance

A training program is described in Table 9-j which complements

the present personnel resources.



The present level of technical assistence would also be in-
ercased by four additional experts to aid in the operation of the

new unitse.



HAUTE VOTLTA

Tablean C-a

Table G-a

RESEAU ROUTIER ET SON TRAFIC 1977

Roz2d nstwork and traffic 1977

{en kilomeétres)

; Classement/type de }Bitumée; terre derre | piste-; piste - total
i route ' paved . modernejordinaifamélio—: ordinaif
} Classification and i t improved ordina- rée . ordina~—;
i Tyre of road ;  earth éryeart%improwi.ry i
f “d : ] 5 }tracks tracks;
| Résean total 857 | - 11205 | 2864 111 536 i 16 462
; botal network : ! ; } :
Régean affecté aux : : i f i ;
autorités » 857 - i 1205 1988 4 652 1 8 702
network under ministry’ ; ! i i
Résean entretenu en % : 100 % ; - 100 % % 52 % 12 % f 42 %
% of network maintai- | ; : : :
ned ; ! § ;
1 £ }
Prafic - traffic ; i : § :
véhicules/jour ; i ' i i
vehicka:day ! . : i : ' ;
10 ; 's ; 407 1 3594 | 4001]
10 - 30 ! L 522 1+ 1 071;
0 - 60 : § 250 347 200 807 ;
60 - 100 i | 76 | 489 92 ; 657 |
100" - 200 482 | - 1 617 1 196 . 1295
200 - 400 . 375 - 252 ! ;627
- 400 % d i { i
Routes nationales - 857 - 919 | 1396 | 1 288 | 4 460
national roads | : i
Routes départementales; - - P60 210 1 550 1920,
Departmental roads ' j 1
Routes régiomales Po- - 1 126 382 1 814 2 322!
Regional roads [ | :
Routes non classées + - ~ - 876 6 884 T 760§
, |non classified roads :
Source : 1 rapport BCEOM 1975-76
1 consultation aux services des TF.



Tableau 9-b
Table 9-Db

HAUTE VOLTA

RESEAU ROUTIER ET SON TRAFIC 1982
Road network znd traffic 1982
{en kilometres)

- - v —p—
Classement/%ype de route:Bitumée'!terre terre -piste piste TOTAL{
clasgification and type 'paved Imoderne ordinai amélio bprdinaimt i
. Jimprovedordinzy —rée ordinary i

,earth earth  improved tracks ;

*track i i

Réseau botal - 2089 - 195 - 2741 | 11137 | 16462 °
total network P : l
; > — e NP s S g - " A w
Réseau affecté aux zutoe : ) : : o)
rités (ngtwork under 2089 © - 495 i 1865 4253 | 8702
ministry) : ; . 3
Résean entretenu 100% - 100% ; 69% | 30% .‘_51 558 |
(maintained network) ' o i ;
: W ———— B el
Trafic - veh/jour (ADI) | . i
10 174 1 2913 @ 2287 |

10 - 30 407 : 880 ; 1287

30 -~ 60 929 i 874 i 1803 |

60 - 100 251 204 294 ., 749
100 - 200 - 847 - 76 115 1 g2 1130

200 =~ 400 1011 - 98 36 . 1125

£00 231 - 70 ; , 301 !

Routes nationales . 2089 - 209 874 ; 1288 ~{ 4460 ?
national roads : i : !
Routes départementales -~ - 160 359 1401 : 1920 E
departmental roads i : ;
Routes régionales - - 126 632 { 1564 -+ 2322
regional roads . : :
Routes non classées - - - 876 5884 7760

non clagsification roads




Tableau 9-¢
Table 9~c

HAUTE VOLTA

ORGANIGRAMME DE LA DIRECTION DES TRAVAUX PUBLICS

Directeur des Travaux Publics

Bureau Central

Personnel

Directeur adjoint -
des T.P,

“ﬁETUDES
Service des étﬁdes
et travaux neufs
(SN )
Burean TavoTatoire Arrondisse—
dtétudes LNBT?P ment des ]
B E Trav,. neufs

Pureau de planifi-
cetion et de program

~mation

Division de 1'outil-
~lage mécanique

(Gomptabilité général o

EXECUTION

Service de 1l'entretien

des routes nationales
SERN

4 subdivision

1 sectlion grands
travaux

18 districts

Centre de formation
professionnelle

Service de l'entre-
tien des routes
secondaires

1 section entretien

1 section améliora-
—~tion




ENTRETIEN ROUTIER

ROAD MAINTENANCE - EXISTING PERSONNEL

Tableau 9 - d
Table

HAUTE VOLTA
— PERSONMEL EXISTANT (1/2-1977}

9 -d

(1/2-1977)

signation DTP SERS SERN SUBDIV QUAGA | SUBDIV BOBO SUBDIV 1 SUBDIVY CoM TOTAL
tegory QUAHIG FADA‘ )
Ingenieurs & Adming. . .- 1
istrateurs 4 2 i 1 0 1 U 12
Engr. & Administrators
Techniciens 5 4 2 0 1 1 ] 5 19
Acents de maitrise .
et personnel qualite 5 4 G 4 7 3 4 32 65
Supervisors and
Foreman
Personnel specia]isé 26 34 64 64 78 69 o8 132 570
Skilled Labor .
Manoeuvres 5 3 A3 LY. . B4 51 17 252
Laborers
Total Géneral 44 54 79 132 14 127 154 187 918

- [irection des Travaux Publics

S - Service d'Entretien Routes Secondaires

N o H n

"Nationales

- Civision de T'outillage mecanique



Tableau 9-e

Y'a) entretien winimum : ;

Tahle G-—e
HAUTE VOLTA o
RESUKE DES COUTS UNITATRES MOYENS
- SBummary of auverasge unit costs -
(F CFA/Km)
1 TAche ;routes hitumées’routes en terré pisies'amélio—g
: Task t (paved roads)1 |(improvedeaxth } —rées (improved
| { b2 % tracks) 3.
: £oIre | oHT TTC HT ¢ ITC HT
; twith taqw]b tax|with txw/o tax'with wxw/o tex -
H : i s ;

(minimum maintenance)

. : i ) ' :
: le cantonnage . 80,200 72,900 ! 72,200 65,500 41,200 37,200

(manuel maintenance)
.2,
(Light reshaping)

P 3.

(heavy reshaping)

4.

(resurfacing earth)

5.

(paved patching) ‘

’6-:

(pavéd resurfacing)

i

i

Reprofilage léger = - | - 1 65,5001 5,300 6,500 5,300

1
i

L - 1
; i

4

f
: H i i
Reprofilage lourd L= T . 38,6001 31,400 -

f , i :
Rechargement Co- - 310,100 252,700 62,00? 50 ; 600"

e

i H !

Reflachage+ 61,0001 47,000, ~ { - - = | =

]

Revétement” (bitume) 420,000 315,000 ~ § -

b)

{ .
i 1
4
i

H
i
1
i

réhabilitation ++ ‘ !

1. routes en terre Lo - " 4,00M | 3,00 2,60 1,95

hypothdse trafio go véh/jour (ADT)

n H O 114 it

n i1 2 50 1 T
estimé & partir des cofits pour une unité de bitumage (estimated from
paving unit costs) '
estimation égale a:1/4 Au colt de terrassement dans le cofit de la
construction (estimate égual to 1/4 of the earth works cost for
construction)
localisée (localised)



Tablean 9-f
Table 9-f

HAUTE VOLTA

BESOINS EN REHABILITATION
Rehabilitation Reguirments

+ en raison du nombre élevé des routes secondaires, elles ne sont pas
présentées ici en détail.,

- le colt de réhabilitation par km cet estimé
ectuellement en cours en Haute Volta (1/4 des coftbs de terrassements)

é partir de travaux

4 000 000 F CFA le RN 2 600 000 F CFA pour les.pistes secondaires
- 1e coflt HT a été pris égal & 0,75 TIC .
- la part en devises éirangdres a été estimée & 0,60 TTC

Désignation route : Classe- longueud Trafic| Colt/ [ Cofit total
Wame of road ;  ment : kn v/3 Km | 7TC (MPCFL) HT
. Classifi. length (ADT) |cost/km with - WO
| cation (MPCFA )] taxe Yaxe
s o w— - w — —r

. i I —~ BESQINS DIATS ¢+ Immediate needd

TOUGOURI -~ Fr NIGER | RE3 145 30~40 4400 580, 435

ORODARA -~ GAOUA ) RN 1 233 40 "o} 93z, €93

SEGUENEGA - KAYA - RN15 112§ 40 ‘o 448, 336
TADA - Fr. BENIN. ' EN18 138 ! 20 | m 552y 414 |
PISTES SECONDAIRES+ BRD-RR 400 20 i 2460 .1 1040 780 i

{secondary tracks) - i o ] :
TOTAL 1028 3552 2664 1
! |
- i
IT - BESOINS MINIMUM Winimun peeds |
DIEEQUGOU - LEO R6 135 1 10~30 4,00 D40 405 1
NAMOUNOU ~ TINDANGOU RN19 129 | 10 v | 516 387
 NOUNA ~ MALI RN14 84 i 10 i 336 252 ¢
YARD - Fr GHANA RI13 242 1 30-200 " 396 T4T
PISTES SECONDAIRES-+ RD-RR 434 20 " -2,60 {1128 846 i
(secondary tracks) ! L [
TOTAL 1028 g 3516 2637 |
— . o pm—



Tableau 9 -8

Tabie

9 -8

HADTE-VOLTA

BULGET MIWIMUM DE FOUCTIOHNEMENT — 1982
MINIMUIM OPERATING BUDGET - 1982

Lrongueur Colit/um Coflit Total
{length) (Cost/kcm) Totel Cost)
(xm) (rord) m FCTA )
1. SERN
2) Routes bitumées
(paved roads) 2 089
* 1) Entret. courant 51.800 108.2
(routine maint. )
ii) Entret, périodique 252,000 526.4
(Periodic Maint,)
b) Routes en terre
{eaxrth roads) 495
i) Bntret. courant
(routine maint.) 50.300 24.9
ii) Entretien périodique
{pericdic maint.) 179, 4C0 88.8
¢} Pistes améliordes
(improved tracks) 1 876
i) Entret, courant
{routine maint, ) 30,200 56.7
ii) Entretien périodique
{pericdic maint, } 36.000 67.5
TOTAL SIERN 4 460 872.5
2. SERS {entretien) 3 300
a) Lniretien courant
(routine meintenance) %0, 200 10849
b) Entretien périodique
(periodic Mint.) 36.000 118,8
Vo e
Total SERS _ 2277 |
Frais Géndraux.(15. ) {cverhead) 165.0 |
%, TOTAL GENERAL 1 265.2 i

* Cotit AT sans amor

r
[

ti gsement - Costs witbout tax or depreciation (20~29%)



Tableau 9 - h

Table g - h,
RAUSCE-VOLTA

PROGRATHME LINEAOM D!'ENTRETLIEN
MINIMUM MATIXNTENANCE PROGRAMT

(millions FQF4)

(Tase— - - g
19771 1978 | 1979 | 1980 | 1981 | 1582
1. Entretien courant et
périodique
{Routine and periodic
Faint.,) 600 730 860| 995 | 1130 | 1265
2, Rehabilitation T p60{ 1440 { 2520 | 2520} 720| -~
3. Amortimsement
(Depreciation) . 250 6101 940! 950 460 | 290
Potal (FCFA constant) 1110 2780 | 4330 | 4465 | 2570 | 1555
Facteur dtinflation
(inflation factor) 10 % 1.0} 1,10} 1.21 1,330 1.46 1.61
Total sFCE& courant)
inflated FCFA) 1110 | 3058 15227 {5938 |3373 1 2504
4. Participation Exhérieure
2) 100 % des coli¥s de
réhabilitation HT 260 | 1440 {2520 | 2520 { 720 -
b) 50 % dfamortissement
(50 @ of depreciation) 125 [ 305 | 470 | 475 | 230 | 145
rerem IS - - ]
F Total (FCRL Constant) 385 | 1745 {2990 {2995 | 950 | 145
Total (TCFA Courant) 385 | 1920 [3618 {3963 {1367 | 233
P . 1l et s e
5. Budget Réel Minimum
(True Min, Budget) 725 | 1138 |1702 L1955 1986 | 2271

* Bagé sur un échellommement de km
(Based on a staging of)

-
B

100-1977, 400-1978, 700-1975/80,
2001981
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TABLBAU 9 - i

Table 9 = 4.

HAUTE-VOLTA

PROGRAMNE D' INVESTISSEHENT
TVESTMENT FROGRAM

{MILLIONS FCF4)

E 1977 * 1978 F 1979 F 1980 ¥ 198 P 1982 | moman
( : H M : : :

1) Achat de pidces { : : H H : :
detachées (Spgve ¢ 1 1Tt t
farts purchose) ( 160 : - : - ¢ -~ ¢ - ¢ = ¢ {60

( : : : H : :

2} Unité SERS ( : : : : : :

(SERS Unit) E 500 ° - f - P L . Pos00

3) Unité débitumage g : : : ) ) :
(Paving Unit) {( w : 209: ~ ¢ = 3 = : = : 209

% (- : t : : : :
4) Assistance Tcéhe ( : : : : : :
nique o3 6 3t ot
( H H H H H H -
( : : : : : :
TOTAL { 660 : 25 : 3 : -~ 1+ - 1 - 1 8%
{ : : : : : :

N T T T e s P T A P o

* 1 conducteur de travaux et 1 chef mécanicien mr unitd.

(1 crew supervisor and 1 chef méchanic per unit).-



TABLEAU 9 - i,

FORMATTON PQUR _L'ENTRETIEN ROUTTER BT LE MATERIEL - (EW GOURS)

EQUIPEMENT AND ROAD MAINTENANCE TRAINING - (IN_PROGRESS)

E POSTES POSITION | _ QuALTRTOATION ’ - B s | NOWBRE NUMBER Lol

E Directeur T P + Ingénicux TP : FRANCE : 1 . 1918

E Chef Subdivision | Ingénieur TP FRANCE 1 1977

{ DOM : Ingénieur mécanicien : URSS : 1 : 1977

é Adjoint DOM | Ingénieur mécanicien FRANCE 1 - 1978

( sERN : Ingénieur TP : CANADA : 3 : 1977

% Service Topogrephie . Ingénieur Géomdire _ FRANCE ° 1 : 1977

( Arron. Trevaux Neufs : Ingénieur TP 1 TRANCE & MALX : 2 : 1978
Bureau Btudes et progr.f Ingénieur TP FRANCE ' 2 ‘ 1978
Contréle Travaux rout.i Ingénieur TP ; C.E.E. : 1 : 1882
DOM Technicien supéricur FRANCE 3 1978 & 1981
Contrdle travaux ; Technicien TP ; C.E.E. : 2 : 1980 & 1982

Chef &quipe DOM ' Ouvrier qualifié ’ NIGER . . 1977

Chef antenne DOM : Ouvrier qualifié  : AFCOPA FRANCE &SULSSE : 2 : 1977 & 1978

(TN T L BT Y

’rl’\r-\/-\.“-s.-—s,-—-.f‘\ﬁr—\r\f-\
.
»
-




TABLEAU _9 - 3, (suite)
TATLE 9 - j, (continued)

E POSTES ! QUALTFICATION ' L1IsU DE FoRMa?ION NOHBRE { _ANNEE DE SORTIE ;
( H H : : )
(-Electricien DOM : Ouvrier quelifid ! AFCOPA FRANCE : 1 : 1977 )
E Menuisier DOM " Ouvrier qualifié ; ALLEMAGNE : 1 ' 1978 g
( Mécanicien DO ¢ Oyvrier 3 & 59 catég.: CERTER L.OME : 5 : 1977 )
E Chef antenne DOM f Cuvrier principal f Promotion C.P.F, f 2 f 1977 g
( Spécialiste injectim Ouvrier gqualifié B QUAGADOUGOT H 1 : 1977 )
E Mécenicien et side . Ouvrier quelifié ; QUAGADOUGOU : 2 : 1977 g
( Chef antenne : Ouvrier gqualifisg : Propotion C.F.P. B 2 : 1978 )
E Mécanicien ' Ouvrier qualifié * QUAGADOUGU : 2 : 1978 g
( Aide-Mécanicien : Quvrier gualifig : QUAGADQUGOU : 2 : 1978 )
( TOTAJ‘J-o---co-o-- . . : 37 : )

Total 3

Ingénievms TP et mécanique 11

Techniciens supérieurs 5

Quvriers qualifiés 21

C.F.P. = Centre de formation professionnelle des TP, QUAGA
CERFER =« Centre de perfectionnement de LOME - TOGO
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