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CHAD STRENGTHENING ROAD MAINTENANCE PROJECT

WORK PLAN
APRIL, 1991 TO MARCH 31, 1992

AA. General : Project Management

The purpose of this document is to describe in detail the principal

tasks and maasunnhlgjmilestones outlined in the Work Plan covering
the period from April 1st, 1991 to March 31, 1992.

The elaboration of this Work Plan is essentially based on
assessment of the tasks that can be realistically accomplished in
the remaining portion of the present contract N° 677-0050.

The overall objective of this project is to assist the Government
of chad (GOC) in developing a technically competent and financially
responsible organization for the maintenance of the Chadian highway
network, The N’'Djamena Agency is the pilot project for the design,
testing and initial implementation of a comprehensive road
maintenance system.

BB. Key objectives include:

1. Conducting a condition survey of the N'Djamena Agency road
network,

2. Reviewing and determining road service levels and planning
criteria,

3. Developing appropriate performance standards and preparing
annual work programs and budgets,

4. Establishing labor, equipment and material resource
requirements to carry out the program,

5. Asgsisting in analysis of current in-house and private
contract performance to identify opportunities for
improvement,

6. Analyzing scheduling practices and implementing a systems
approach to road maintenance management,

7. Conducting training for system users to give them
confidence and a thorough understanding of the use and
benefits of the system,

8. Proviaing guidance, information and support to select and
implement the necessary computer software for the system,

9. Preparing system manuals and assisting in the updating of
the system; and

10. Documenting and analyzing the effectiveness of the
OFNAR/BCEOM current system.
Upon completion, the N’'Djamena Agency will have implemented a
comprehensive and integrated system which will enhance the
abilities of staff to effectively manage their resources and
operations.
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1. Road Maintenance System_at _N'Djamena_Agency
The Agency presently has elements of a maintenance system (sub-
system tasks and reports) but has nothing yet in-piace which would
constitute a functional maintenance management system. The LBII
Work Plan through March 31, 1992 will be dedicated to this end. A
number of discrete tasks,i.e. road inventory, etc. must be refined
or brought current as a basis for planning and budgeting, and
refinements to standards for work activities, performance and work
quality properly defined.

The concept of road Level of Service must be introduced and defined
as the basis for planning and budgeting. Over-refinement of the
management system is not warranted at this time, considering
limitation in equipment and levels of personnel skills, therefore
the objective of this work plan is to put all of the maintenance
systems elements in place and to inteqrate the sub-systems into a
whole. The process will involve training, training and more
training at all levels until it is clear to senior management staff
that the system is valid and the only rational method for managing
t.he resources of the Agency for effective and cost efficient
maintenance.

I.1. Road Inventory

Two teams will have to be fielded to inventory the Agencies road
network in a reasonable time period and define ite present
condition as a perquisite Tor determining (quantifying) maintenance
to be performed to bring the network up to a defined Level of
Service for the various classes of roads. It is not enough to say
that "all roads need maintenance”. The initial or up-dated
inventory leads to quantification of network requirements and
determination of the resources and budget required on a planned
basis with established objectives and priorities, rather than on
an ad hoc basis of "lelts see what we can do with what we presently
have available”. The essence of systems management is quantifying
requirements for desired Levels of Service from which following
essentials depend:

- resource requirement

- budget requirement

- analysis of shortfalls
- annual program.

I.2. Development of Activities Standards

Actiivities Standards will be developed for relatively simple, and
separable maintenance tasks for various classes of roads and their
type of surfacing. For example, the standards to which ditches and
shoulders are to be maintained. As newly asphalt surfaced roads re-
enter the Agency’'s road inventory the requirement for appropriate
Activity Standards for their maintenance must also be defined.

I1.3. Performance and Quantity Standards
Performance Standards must be developed to indicate the estimated
average productivity for a Standard Activity utilizing a standard
work crew, be it a mechanized brigade or a labor gang cleaning
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culverts. The daily anticipated accomplishment per activity and per
crew with defined equipment and work methods will be estimated and
reviewed periodically for refinement. These standards will describe
to the work foreman:

- crew size

- equipment assignment

- materials requirement

- daily anticipated production.

I.4. Work Planning and_Scheduling

The annual Work Plan (Program) is the sum of maintenance
requirements determined from the Road Condition Survey and defined
Level of Service to be sustained. Work requirements will be planned
according to frequency of operations, which may be described as
follows:

1. Routine Operations in:luding drain clearance, ditch
cutting, brush cutting, etc. which are 1ikely requirements
regardless of class of road or traffic density, hence,
routine or "fixed cost” activities.

2. Recurrent Operations including pothole repair, road and
shoulder grading, and asphalt surface maintehance.
Depending on many variables these operations may reoccur
eseveral times a year to sustain a defined Level of Service
for a particular section of road.

3. Periodic Operations which take place at longer intervals
include recharging earth or gravel road surfaces,
and the resealing of paved surfaces at intervals ranging
from three, five or seven years. Periodic Road Condition
Surveys “"predict” the intervention interval to maintain a
defined Level of Service for a road segment.

4. Extraordinary Operations are those not foreseeable but
which can be anticipated and must be carried out on urgent
basis to restore service, or for safety reasons. These may
consume as much a 20% of an annual budget and must be
allocated for in the an Annual Work Program.

I.5. Annual_ Budget o

The is sum of the requirements to produce and sustain defined
lLevels of Service for the road neltwork assigned to the Agency. 1t
must be produced in time for review, modification, and approval for
rach fiscal year.” As previousTy noted, approval of work ptan and
budget constitute the Agency's authorization Lo execute the work.

1.6. Work Accomplishment, Control_and_Reporting

These are the “feedbacks” required to complete systematic
management. of road maintenance and are quantified and summarized
on a series of standards forms and reporting methods.

Accomplishment, as verified by inspection (Control), is summarized
for annual reporting purposes to OFNAR. Crucial to this process are
Lthorough periodic inspection by the Maintenance Engineer to review
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thorough periodic inspection by the Maintenance Engineer to review
effectiveness of planning and scheduling, work quality, and the
extent to which instructions have been understood and carried out.
During these inspections the Level of Service being provided by
current maintenance operations is determined and compared the
defined Level of Service to:

- improve work methods and proceduras and
- adjust work quantity planning values to sustain the defined
Level of Service, or to define a new Level of Service.

Inspection by the Maintenance Engineer will also provide the basis
for progress reports to OFNAR.

I.7. Equipment Maintenance_at_N'Djamena

The basic reporting forms for planned equipment maintenance and
condition equipment reports are in place but not yet fully
effective. This work plan incorporates the necessary indoctrination
Lo implement Equipment Inspeclion and Condition Survey to provide
a basis for scheduled repair and overhaul as a critical element of
the annual road maintenance program and budget. The need for
emphasis on this aspect of Management System cannot be overstated
owing to the depleted condition of more than half of ' the Agencies
assigned fleet. Motor graders and some of the rubber tire rollers
presently cannot be reliably programmed owing to uncertain past
history and present mechanical condition. These units are essential
to the maintenance of earth surface roads which form the largest
part of the Agency network.

The detailed aloments of the Eaquipment Maintenance Plan are
dancribed 1n Section 2 of this Work Plan.

I.7.1. Equipment_Deployment_ Plan

A Deployment Plan for programmable equipment is derivative from
equipment survey and condition reports. These reports not only
schedule repairs, they also inform the maintenance Engineer which
units can "Programmed”, i.e., are capable of sustained service, and
when to anticipate withdrawal from program for scheduled repair.
The Equipment Deployment Plan allocates present or anticipated
programmable equipment in the accomplishment of an annual work
Plan. The consultants work plan anticipates formulation of an
Fquipment Deployment Plan for the Agency by mid-June. The results
of this will assist in planning requirements for private sector
intervention in road maintenance and may lead to the temporary
contraction of the two mechanized brigades presently fielded by the
Agency into one brigade while scheduled repairs are being carried
out.. The objective being to arrive at two fully programmable
hrigades by March, 1992, plus sufficient private sector road
maintenance contracts to fulfill current and subsequent annual road
maintenance program.

I1I- Central Workshop

IL.1. Repair_Shop_Production Control
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Shop production control procedures are being introduced into the
OFNAR equipment management process. These procedures aim at using
preventive and scheduled maintenance inspection to reduce the
number and intensity of unscheduled repairs. Properly implemented,
theses procedures result in a more efficient public works operation
due to:

- fewer breakdowns,

- reduced downtime,

- longer equipment service life, and,

- lower maintenance and operation costs,
- more efficient road maintenance.

Production and control procedures can be manually operated by using
a standard repair order form to diagnose required repairs and to
record material and labor costs. A single LBII standard form is
completed by a mechanic, lessening the paperwork and leaving more
time free for maintenance of the fleet. The elements of an
equipment, maintenance management system and techniques to be
implemented with close cooperation of OFNAR/BCEOM are described
below:

Step 1. Formulate management goals and objectives for
mechanical maintenance and deployment 6f equipment.
Set basic policy to introduce scheduled repairz and
preventive maintenance practices.

Step 2. Define mechanical maintenance activities and establish
work units appropriate to measure quantities of work
for each activity.

Step 3. Compile an oquipmont invontory and condition survey
to quantify and quality for maintenance, repairs, and
scraping

Step 4. Develop work performance standards for each activity
and of equipment. Define proper crew size and person
hours for each activity.

Step 5. Establish average annual quantity planning values for
each type of equipment by maintenance activity

Step 6. Define and implement procedure for work reporting and
performance using standard daily maintenance and
repair reporting forms

Step 7. Participate in Developing an Equipment Deployment and
+Mechanical Maintenance Work Program on the basis of
the equipment. condition survey and road maintenance
annual work ptan

Step 8. Develop a program for major repairs and scraping

Step 9. Participate in developing a performance-based budget.

The completion of Lhese sleps will result in the introduction of
a basic equipment fleet management system.

5
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11.2. Inspection_of Equipment
An Equipment. Inspection will be implemented at the Agency. This
will provide a permanent inventory of equipment condition,
including a record of current and past assignments for each unit
in the highway fleet. A listing of all units will be maintained,
recording assigned equipment control numbers, temporary transfers,
new purchases; and permanent reassignments, A master listing of all
equipment. currently in the inventory, with their assignment as well
as general mechanical condition, will updated periodically on
standard forms, i.e. Equipment, Inspection Form and Equipment
Control Record already introduced by LLBII1/BCEOM. Methodology is
anticipatory in that progressive deterioration i1s monitored for
repair scheduling and work load forecasts,

I11. Finance_And Procurement
ITI.1. Finance

1. Implementation of Accounting System at the N'Djamena Agency

In reviewing the N'djamena Agency existing accounting records, we
found the following documents in use:

- cash disbursement journal
~- register for OFNAR nayments
- order forms.

Although these records provide some basic accounting data, we are
in the process initiating new records and procedures, based on the
"OCAM" aystem of nccounting records/documents which is currently
being use by OFNAR. cCurrent OFNAR  nccount numbers and OCAM
procedures will remain the same. This manual system will include
the following:

a. Accounting System
a.!. Accounting Records

- Cash disbursement journal
~ Check register

- Payable register

- Allowance register

- Asset register

a.2. Accounting Procedures

[}

. - Internal control
~ Petly Cash
- Depreciation
- Inventory
b. Budget,
b.1. General

b.2. Budget performance
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C. Reports .
Once the manual system is functioning effectively and OFNAR is
ready to implement the SARRI (Software General Accounting) Program,
plans will be made to implement the automated system at the
H'Djamena Agency. 1L is anticipated that the implementation of the
"SARRL”" Program will begin in approximately 12 months.

2. Monilor Project_Inventory Records_at_N'Djamena_Agency

The parts inventory system will provide a permanent record of
insues and procurement. of all spare parts stocked. The reports
ptoduced by Lhis system shoutd include a periodic listing of parts
and inventory on-hand and unit prices. Determining and maintaining
an economic inventory level for spare parts and ensuring their
replenishmeant. are integral parts of the inventory system. In order
Lo maintain and update Lhe inventory, the issues and incoming stock
will be systematically recorded.
May 28
3. Supervise Maintenance of Lhe OFNAR Project Related Accounts
Procedures will be implemented to insure that OFNAR receives and
records in a tLimely manner copies of all Project transactions
including disbursements made direct.ly by USAID. Currently, some of
the direct. USAID payments are not being properly recorded and
therelfore increase suporvision will be necessary to insure proper
recording of these Lransactions.

4. Prepare Project Disbur sements

A revined procadure in baing avaluataed Lo inaure a more rapid and
aefficiant. disbursemoant, procedure for the Project. funds. With the
recent, disbanding of Lhe Control d'Etat, the elapsed time required
for approving disbursements as well as receiving and paying for
purchases has been gqreatly 1 odnced. A key factor in the procedure
is to insure that Lke disbursements, including documentation is
being tracked and recorded/maintained by OI'NAR.

b. Prepare Projecl Financial Reports
The following reporls are bheing prepared and submit.ted to USAID
- Blankel, order purchaseas
= Financial reporl on OFNAR USAID Project fund disbursements
- Status of Recurrent, Costs
An attempt will be made Lo update the OFNAR/USAID Project Fund
disbursements‘rnr Lthose made by Gannett Fileming between April and
July 1990 but, not submitbted Lo USAID. Fulure reports will include
H'Djamena Agency Financial Heports Lo OFMAR.
111.2. Procurement

I. MoniLtor Procurement of Parls, Tools elc. for Project

Procuremanl. of parls, tools, equipmenl. etc. are being closely
moniLored and made using the fallowing methods of payment:

!
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- Blanket Orders
Direct, USAID Payments
- OFNAR/USAID Project Funds.

An additional method of payment. through the Technical Assistance
Contract, will be initiated in tLhe next thirty to sixty days.

2. Advise OFNAR on Procurement Procedures

Revicad procurement, procedurns are being implemented. The recent
disbanding of Lhe Control d'Ftat has significantly simplified the
procurement, process. This Government, of Chad entity was directly
involved in approving at, various stages of the procurement process
All purchases. A major effort will be placed on improving the
tracking and control of the documents throughout, the procurement
process.

3. Implement Hew Procedures for Hand]ing Project Procurement
Funds through the Technical Assistance Contract

May 28
The Amendment, to Lhe Technical Assistance Contract approving
additional funding for Project Procurement, has not been formally
npproved as of May 23, 1991. Once approved, procedures will be
implemanted to insure rapid, efficient purchase of parts, tools,
equipment. eb.c. within USAID regulal.ions. This procurement procedure
will replace the Blanket Orders.

IV - Promotion_of Local Privale Seclor Mainlenance

Promotion of privala sector inbnrest. and capability is a specific
objeclive of Lhe SLiengthening Rond Malntanance Project. Reasona

for this acknowledge that the deteriorated state of the Chad road
nelwork exceeds Lhe remndial resources of the Ministry of the
Public Works and Transports, Lhe OFNAR, and specifically the
In'Djamena Agency in any reasonahle time frame. Within the N'Djamena
Ageney alone Lhere are some 3,000 kms roads and tracks (400 kms of
which precently designated primary roads) for which there is
equipment, capahility to field only two mechanized maintenance
htigndn;. Brigade aefficiency is constrained owing to necessity to
miv¥ relativity new heavy equipment with seriously overaged and worn
oul, units in order to field oach brigade with the minimum balance
of dozars,” loaders, dump trucks, graders, rollers, fuel and water
Lrucks, Supplemental renlal of private seclor watering equipment
is already hecessary and Lhe Agency is critically short of motor
graders, rollers and Lransporl. equipment. capable of sustained
nange,

[V.1. Private Seclor Speocianlist
the consultant. is scheduling Lhe arrival of tLhe Private Sector
Speacialist, during Lhe month of Seoplember for the a three month

study. The study will includn

- analysis of the existing situation and regularity of
Lhe road maintenance markel,,
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- analysis of administrative and financial procedures,
regulations, and modalities,

- strategy and promotional action program.
Iv.2. Immediate Private Sector Objectives

In view of the present. maintenance equipment constraints, the
consultant will concentrate on the following near-term objectives:

1. execule at least one private sector road maintenance
contract,.

2. investigate possibilities for supplemental equipment rental
of :

- motor graders

- potable water Lrailers
- equipment Lransporters
- others as required.

V. Institutional b

avelopment/Milestons

V.1. Development_progroess

The consultant has stressed the necessity to test not only the road
Maintenance Management System as a part of the organizational
development. process but points out the fact that the Equipment
Haintenance HManagement. System should also be tested from an
operational management. stand point in order determine optimum
rquipment. Fleet.. The description of the components of a simple
performance budgolary road maintenance management system is shown
in the general work plan.

Each, step of the implementation phase has been designed to provide
rtopid and useful results at, cach test site. This means reporting
real data and analyzing the feedback as shown in the road
inventory condition survey steap of the system. The impact of this
operation has enhanced the perception of the quality of the road
nelwogk. Thus distinguishing from routine, and periodic road
mainterfance as well as consbruchion. As soon as the results are
thainéq from the test sile Lhe Agency's Engineers will be called
in  to review the inventory and budgetary process recommended by
IBIT/BCEOM,  in  order to identify problem areas and make
modifications' in view of a tLotal system implementation.

V.2. Management Training

A large measure of Lhe success or failure of road maintenance
mantgement, projects can be altributed to the actions of field
operations personnnl and Lheir understanding of the new concepts
invelved in performance budgeting. OFNAR Engineers will be involved
in Lhe dovalopment. of the initial procedural manual and the
establishment, of vork standards. This will be accomplished through
organized managemenl, workshops to be held periodically, such as :

Hanagement. Workshop;
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. Road Maintenance Management;
. Equipment Maintenance Management..

The importance of adequale management training becomes the bottom-
line of the road maintenance and equipment fleet management
concepl.. Experience has shown that failure to implement totally
modern management concepls can be attributed to inadequate training
and .o weak management support. Introduction of these concepts will
be accomplished through :

1) Extensive participation of key personnel
during the early period of development of the systems.

2) Development. of practical and understandable management
guide manuals that define the components elements of road
maintenance namely

. Road Maintenance Management Manual
. Equipment. maintenance management manual
. Organization guide manual.

The consultant considers the organization development milestones
mentioned essential to implementation and continuatiqn of an

o May 28
adequate road mainlenance systlem. However, 1in view of the time
remain in the contract, it's beyond the scope of the present work
plan.

YI. Development_of a Management Information System

Thn objectives of the LBII technical assistance Management
Informat.ion Specialist are to be concontrated in the inttial phase

of computerization study on:

~ Assessing Lhe present stale of the existing system

= Prosprclting the local availability of suitable computer
software packages

- Recommending an appropriate course of action for the
compulerizabion of existing OFNAR systems.

P

The imﬁﬁomenhation of the [|BII/BCEOM management systems is
cnnsiderpd: to be a straight. forward task but requires the
assistance of a specialist if approached in stages, 1.e. using
H'Djamenn Agency as a pilot test site. 1t is important to note that
this system 'development process has nothing to do with
computerization per se, but. is a question of well-defined
functional organization and sound management practices, 1{.e.
concerns  Lhe. training of people and their interactions. The
compulter can neilher create Lhis necessary framework nor operate
Lhe system. What the computer can do is simplify the routine
operational tasks and in general help realize the full benefits of
an already operational management, system. A computer is only a
tool, albeil a very powerful one. Conversely, a computer is of no
nse whatsoever if a funclional well-defined system does not exist.
The confusion botween means and end as regards to the role of
compul.er has been a major factor in many unsuccessful attempts at
introducing management. systems.

10
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It is useful to list the various stages that go into the system

development, process: .
( t. Feasibility - research into the
( possibility of developing
( a solution to a problem
( 2. Object, - definition of objectives of
( news OFNAR system
Functional ( 3.Information - analysis of information
( requirements of the system
( 4. Processing - study of the flow and
analysis ( processing of data
( 5. System study ~ provides sources information
( to enable choice between
( alternative system solutions
( 6. detailed - provide source information
( system study to enable detailed system

—

design component design.

saoparately ( 7. system component. - detailed design of routines
for ( design and procedures.
each sub-sys-( 8. system - installation of new system
L.em of ( implementation and start of production.
module ( 9. post- - monitors effects of newly

( implementation implemented sy$tem and

( study prepares modifications.

The introduction of microcomputers into Lhe N'Djamena Agency would
have a significant impacl. on the modernization of Agency
operat.ions, particularly the management of decentralized
acltivities. Payroll, personnel, accounting, and other
administrative activities are made more efficient through
microcomputers in each phase of the road developmant process - in
policy and systems planning, programming, location, design,
lLendering, construction and maintenance.

Vil. Tra ining_and Personnel Management
VII.1 - Training

Followifig the basic model used for road maintenance, a planning,
programming, and report.ing systemwill be introduced by a personnel
Hanagemant Specialist. for Lhe Management Training. Again, this
system is divided into five phases, or work modules, which are
interconnected, task flow and syst.em feedback. Included are:

- 8Skill Assesasmend,

- Training Assessment,
- Program Dave lopmoent,
- Training Scheduling
- Training Monitoring.

These phases are relatively self-explanatory following the
discuassion in Lthe proceeding saction for road maintenance planning.
Nriefly, the training planner matches an analysis of required
skills to qualily standards, and then the work method and other
requirements are dele.mined on the basis of established training
sLandards.
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The process continues with the development of the training plan,
scheduling and finally, monitoring and evaluating the actual
instruction. Unit costs for training are obtained in a matter
similar to that used for road maintenance, but the process is
somewhat simplified in the case of class-room training. On-the-job
Lraining is more complicated to cost; it must take into account a
discount for productivity of the trainees. Atternate methods and

approaches Lo training, including the feasibility of introducing
certain new methods or proposals, can also be determined on the
hasis of cost and effecliveness, but there is always potential for
subjectivily in Lhe evaluation of training.

VI1.2. Personnel Management

The activities that. comprise the personnel management system of the
OFNAR can be divided for the purpuse of examination and analysis
into the following components:

1. Determination of manpower needs,

2. Recruitment. and selection from among available candidates
for appointment,

3. Placement. of appointees and employees in spécific jobs
(including initial assignment, promotion, and transfer),

4. Provision of a salary and other benefits in exchange for
the employee’s services,

5. Inslruction and on-thn-job experiences that complement
prior education and enable employee to perform assigned
Lasks more effectively; or prepare them to carry out more
difficult and complex duties; and,

6. Definition and enforcement. of employee duties and
obligations.

Complementary Lo these six fundamental functions are two other
mallees_of concern. The first is the assignment of responsibiiity
for the above activilies wilhin the operat.ional unit and amonqg the
ministéqidl or agency personnel units and the central personnel
offices amtd, finance authoritics. The second is the fact that each
of Lhe six aclivities involves the creation and maintenance of an
efficient, personnel informalion system. Files and reports are
nearded so Lhat personnel decisions can be based upon information
regarding Lhe employee’s characteristics and employment history.
The Ltraining expert Lo carry out. Lthe above activities is programmed
Lo intervenc for three month starting 1 September 1991. A
improvement, in genaral personnel polices will be formulated with
the appropriate changes in administrative regulations.

VITI. Work Reporting

The "Work Reporting”, is primary to the entire feedback mechanism
and provides the basis of a management information system. It

12
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requires the preparation on the basis of a standardized system
quantification of:

i

the type of work performed

how much work was performed

identification of the personnel involved in the work

the amount. of time provides by each person per type of work
Lhe type and amount, of equipment used

the type and amount of material used

the unit total cost of resources used.

Usually there is also a monthly summary prepared which includes:

the total daily accomplishment of all crews
daily resources costs

daily units costs

daily sums expended by road

monthly summaries of tLhe above.

Information extracted from these summaries provides a basis for

assisls

the adjustment. of quality and production standards when

they have been unrealistic or inaccurate.






