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EXECUTIVE SUMMARY

This report was prepared by the Vicksburg District, U.S.
Army Corps of Engineers (COE) at the request ¢f the United States

Agency for International Development (USAID). It reflects the

COE's response to the Participating Agency Service Agreement
(PASA) executed by the CGE and USAID in connection with the Niger
River Planning Project initially undertaken in 1982. Report
preparation was necessitated by the project termination action
taken by USAID, and acceptance of this document completes the.
COE's responsibilities in connection with the aforementioned
PASA.

The report summarizes the COE's experience in West Africa,
addresses current and future uses of the Niger River, and
provides the principles for continuation of water resources

planning in the Niger River Basin. Information presented is

limited to that which was readily available to the COE,
Conclusions/recommendations reflect the COE's general experience
in planning, development, and management ~f water resources |
tailored to the unique problems encountered in the Niger River
Basin. The planning principles and guidelines presented herein
may be applied by anyone wishing to pursue comprehensive water
resource planning in the Niger River Basin. They would be most
effective if emplovyed by a regional organization such as the
Niger Basin Authority (NBA) assisted by substantial and firmliy
committed international donor support.

This

=

eport was solely prepared by the Vicksburg District

COE. 1I1ts appliiceability to the situation in the Niger River Basin




is strengthened by our experiences in West Africa and the COE’'s
professional qualificaticns to address water resources
development issues.

Planning for the development of the Niger River Basin 1is
challenging, and the Niger Basin member countries should be
encouraged to continue to make every effort to build a.succgssfﬁl
Executive Secretariat to meet the needs and demands of the
countries. Given experience elsewhere in the world, it is not
difficult to envision a Niger River System which provides the
population within its basin houndaries, within the mext 50 yeafs,
such benefits as:

— hydroelectric power dams providing inexpensive electricity

for industry and various human energy needs;

_ irrigation; food self sufficiency through irrigated
agriculture production even in drought years;j;

- navigation; barges of various sizes transporting
merchandise, agricultural products, equipment, etc. from
the Gulf of Guinea through the Inland Delta in Mali into
Guinea providing outlets to the sea for inland countries:

- water supply; for the populations engaged in productive
enterpriée along the river;

- recreation; for the population of the basin as well as

inpcreased fisheries production.




A, PHASE II. PROJECT SUMMARY

1. Project Design

The United States Agency for Internationai Developﬁent
(USAID) Phase II Project 625-0944, Niger.River'Basin Planning
Project, was designed in support of the Niger Basin Authority
(NBA) as a coﬁtinuation of the work performed under Phase I USAID'
Project 625-0915. The stated objectives of the Niger River Basinm
Planning Project were to formulate an Integrated Niger Basin |
Develospment Plan and during this process to develop the capébility  
within the NBA to perform river basin planning.

To achieve these objectives the project contained'threé
major components.

* 4 River Systems Analysis was to be performed by the Cofps
of Engineers (COE) working under a Participating Agéncy
Service Agreement (PASA) with USAID.

%* A socio-economic survey was to be performed. This effort
was to be accomplished under contract through USAID.

% Apn environmental survey was the third component of the
project. This work was tentatively scheduled to be
accomplished under the responsibility of the Corps of
Engineers.

The River Systems Analysis was a continuation of the COE
work begun under project 625-09:15. Two components of this work were
directed toward the further development of the data base required in
the engineering analysis of development alternatives. A hydrographic

survey contract was planned to further define the geometry of the

river. Additionally, a sediment data collection program was scheduled




_ovef a two year perlod to establish the baseline sediment
_oharacteristics of the river system. A water sedlment routlng model
was to be developed in conjunction with these study activ1t1es; _Thls 
rodel was to be capable 60f using the Data Storage and Retrieval¢System;ff'“:
(DSRS), developed under Phase I, in mathematlcally modellng the nger
River and its ma jor tributaries. The model would have'been caﬁable of;.
projocting long term effects on the river system which resulted from |
proposéo interventions. The COE PASA called for the analysis of six
develorment sceparios using this medel. |

The project was scheduled to be implemented in two phaseso 'The
first, a study phase, would produce the baseline data references and
the mathematical model. The second, a planning phase, would utilize
the products of the first phase with the end result being an.
Integrated Niger Development Plan (INDP). 1Incorporated into both
phases was extensive counterpart training programs oriented toward
developing the planning capability of the NBA. Two primary outputs
were anticipated from this project. A functional NBA Planning Unit
was foreseen as emerging as a result of the active planning proecss
and the extensive training program. Also, an Integrated Niger
Development Plan would result. The responsibility for formulaticn of
this plan was to be under the scope of work of the socio—econonic
contractor.

The socio-economic and environmental studies would have provided
references of basline data to be used in the basin planning process,
As a result of the project revision 1In September 1985, both studies
were limited to collecting data from existing sources and presenting

the data in a form which could be efficiently utilized by basin

resource planners.




2. Evolution cf Project
The following is a summary of the major events/milestones

reached during the implementation of the Phase II project.

August 1682 -

Phase II Project Agreement signed between USAID and

the NBA.

September 1984

Phase II PASA signed between USAID and COE.
Selection procedures initiated by Vicksburg COE for

Hydrographic Survey and Modelling contracts.

November 1984

Evaluation of Phase II performed in conjunction with
Phase I Evaluation. An evaluation report was published
summarizing the findiﬁgs of the evaluation team and
previding recommendations for changes in the implemen-
tation of the Phase II Project.

December 1984

The first longterm COE representative under Phase
IT arrives in Niamey.

January 1985

Counternart Computer Technician hir=4 under Phase I
funding to assist im DSPS operation and mainﬁenance.
Funding for this position was eventually transferred to
the Phase II project.

March 1985

The second longterm COE representative under Phase

TI arrives in Niamey.




April 1985

Trip conducted te member states of the NBA to
coordinate implementation of the sediment data collecfiﬁn'
program. Secretary/Translator and projecﬁ driver hiféa
in support of the Phase 11 project.

May 1985
| Sediment data collection program revised by COE #nd
approfed by the NBA and USAID. |
July 1985

Sediment data collection training for six member
country representatives conducted in Vicksburg, MS. The
trainees returned to their respective countries after "the
training and began preparations for implementing the

sediment data collection program.

July-September 1985
First NBA director trained in Vicksburg in project
management.

August 1985

Vicksburg COE initiated purchasiag of commodities
and equipment for sediment data collection prcgraﬁ and
laboratory analysis. The equipment purchased supported
the collection of data in Nigeria, Benin, Niger, Mali,
and Guinea.

September 1985

First shipments of eguipment sent to Niamey.

September—October 1985

Phase II project revision conducted in Niamey based
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on recommendatidns of November 1984 evéluation Eeaﬁ.
Proposals were made to continue the River Systems
Analyéis as originally designed and to continue
socio-economic and environmental stulies with reduced
scopes. An institutional analysis cf the NBA was
conducted as a part of this revisioﬁ and was published as
a part of the revision report.

October 1985

PIO/T (Project Implementation Order for Technical
Services) Amendment submitted te USAID Washington
requesting changes te COE PASA to provide additional
resources for implementing sediment data collection
program.

November 1985

Office facilities rented under the Phase II project
to house COE staff, socio-economic staff, environmental
staff, and NBA planning unit personnel. USAID Niamey
cabled USAID Washington proposiag elimination of
socio—-econcmic and environmental studies from project and
to continue COE River systems Analysis.

Lbecember 1G85

USAID Washington cabled recommendation to terminate
all project activities., Additional computer cemmodities
received in Niamey. The NBA computer system was expanded
to accommodate improvements in the DSRS and develepment
of the water sediment routing model.

January 1986

USAID Niamey proposed to retain COE River Systems




“Analysis. USAID Washlqgton recommended "phaée—out" of:'-f

project.act1v1t1es. Counterpart Hydrologist hlred under
Phase Il project to direct sdeiment collection program'

and assist in engineering analysis.

" February 1986

Counterpar: Water Resources Plénner hired under
.projec; to assist in model development and engineering:'
anaiysis. Counterpart laboratory and computer room
assistant hired under project to assist in sedimenf
sample analysis and data entry on the DSRS. Assembly of
the COE in-country technical staff was Completed'and
ready to begin the River Systems Analysis. All required';
technical equipment for sediment data collection proé?aﬁ'
received and assembled in Niamey. All survey equipmenf
was received and assembled in Niamey. All laborafcry
equipment purchased and prepired for shipument from

Vicksburg.

March 1986

Decision made by USAID to cancel all components of
the project. Alternatives for “phase cut™ of project
were discussed within USAID. A1l subcomntractor
negotiations were suspended by USAID. Shipment of all
additional equipment purchased by Vicksburg under the
project was suspended. COE was directed to only engage
in maintenance activities. A 12-16 moanth phase out plan

was proposad by USAID Niamey subject to the "litmus test"

of member country payment of dues to NBA by 30 June 1986.




April'1986

COE Vicksburg prepared a detailed phase out plan
based upon USAID guidance and restrictiomns. The plan wasi
oriented on transfer of commodities and essential
training activities with a completion date of 31 August
1687.

June 1986
COE prepared for a rapid phase out of the project.
July 1986

COE informed by USAID Niamey to terminate all
project activities not later than 31 August 1986.
In-Africa project participation by COE was terminated.
All COE in-country staff terminated and paid salaries
through August 1987 (end of contract). Project equipment
and commodities purciased under both phases of the

project were transferred from USAID to the NBA.

~i




Project Problems and Resolutions

Problem 1

The ability to easily communicate and coordinate on a
regional scope 1is anm indispensable prerequisite for a regional
organization such as the NBA and for a regional project such as
the Niger Basin Planning Project. This prerequisite was not
fulfilled withim the NBA or the project organization. The NBA had
no telex facilities due to lack of funding. Written communication
proved to be extremely slow and uncertain. Personal travel was
the only sure means of direct and responsibe coordination, but was
difficult to coeordinate, was not economically justifiable, and
required excessive time.

Primarily as a response to the requirements of the sediment
data collection program, the COE developed the plans and budget to.
establish regional offices. They were to be completely staffed
and funded from the project with the objective of assisting in the
implementation of the sediment collection program. It was
foreseen that these offices would be of immense value to the COE
and the NBA in other ways. They would have had the capability of
coordinating with government services in their respective regions
nn a regular basis. They could have assisted in the regular
collection and transmission of hydrologic data to update the DSRS.
They could have obtained reports and publications from member
countries concerning water Tresgources development. In summary they
would have had the ability to act as amn extension of the NBA and

COE organizations based in Niamey.

Cnordination with NBA member countries would have been




greatly facilitated with the establishment of regional offices.
The regional offices were planned to be located in Lokoja,

Nigeria and Bamako, Mali. These locations were chosen based on
the requirements of the sediment collection program. Two
jndividuals would staff each office with one being a mid-level
technician. Recruiting was to be performed through the NBA. It
was anticipated that the regional manager for Nigeria would be one
of the individuals trained under the Phase I project. This was
another benefit of the program. All recurrent costs of the

regional offices were to be paid from project funds.

Problem 2

The base document which guided the Niger Basin Planning
Project was the Project Paper. This document was prepared and
assemblaed through laborious efforts by USAID, the NBA, and the
COE. Tt outlined administrative and technical guidelines for
project implementation in support of the mission of the Niger
Basin Authority. The Project Agreement between USAID and the NBA
signified formal acceptance of the project as described in the
Project Paper. The technical components of the project were
formally agreed to in this document. The project PASA was signed
between USAID and the COE after lengthy negotiatioms. This
document delineated the technical scope of work of the COE and
signified acceptance by the COE for the responsibility of
implementing the River Systems Analysis portion of the project.

These documents outlined technical activities of the project and

represented acceptance by all organizations.




After formal acceptance of the project by all parties and
initiation of activities according to the signed agreements, USATID
continued to question major technical aspects of the prouject in
relation to the current condition of the NBA. This condition
basically remained unchanged from the signing of the PASA to
project cancellation. During Phase II, a series of discussions
proceeded within USAID regarding the utility and value of
proceeding on the technical work as agreed to. These discussions
arose because of doubts related to the NBA's institutional ability
to use the outputs of the project. The evident political and
economic weakness of demonstrated member country support of the
NBA cast doubt on any future utility of current or planned study
effort and thus of the value of coatinued U.S. support.

The factors and delicate negotiatlons that led to the
cancellation of the project are matters within the purview of
USAID, the NBA, and its member countries. However, theilr effects
on the technical objectives of the project are addressed here.
Their continued occurrence created an environment which made
technical progress difficult to achieve. Continuing the
conditions which existed during the first year of the project into
later years could conceivably have caused the technical components
of the project to fail or at least to lessen their benefits to the
NBA.

The effects of this process were strongly felt at the
technical level. These conditions made concrete technical
management and planning difficult to achieve. As a resuolt of
the final decision to termipate the Phase II project, based

principally on institutional rather than techmnical issues, a vast




majority of the techmnical progress made under the project could
result in being essentially lost. Projects of this nature require
a2 much broader base of institutional support and concom®tant donor
commitment to be effective. Without this, valuable gains are

lost.

Problem 3

The expenditure of funds retained by USAID under the PASA was
a problem during the Phase Il project unforeseen during project
design. Subsequent to project design, financial management
problems at the NBA Executive Secretariat made it impossible for
USAID to certify, as required by U.S. Congress, that the NBA had
an adequate accounting system to manage g.S. funds. Thus a system
of managing local cost financial transactions in Niger had to be
established. Initially under the project, the COE Team was re-
quired to expend funds chrough the USAID system of purchase
orders. This system, which was used to purchase commodities,
equipment, and services required to implement the project and
support the NBA, was identified as being unresponsive to the needs
of project implementation. The following areas would have been
difficult or impossible to accomplish under thils systen.

*# The hiring and paying of salaries and associated costs to
local COE employees in support of the sediment collection
program, the computer center, and model development.

% Rental of additional office space and payment of
recurring costs associated with the leased building.

% Payment of staff and costs associated with the proposed

11




regional offices.

* Payment of non-recurring costs associated with the

sediment data collection program.

Efforts were made to utilize funds transferred to the COE under
the PASA to pay for these expenses. However, mno workable solution
could be found to disburse funds respomsively from Vicksburg to
the COE staff in Niamey. The COE system of financial control was
not flexible enough to meet project requirements under the
existing circumstances.

To remedy this problem, the COE staff developed an advance
account system following USAID guidelines. This system allowed
the expenditure of local currency funds by the COE Team. A
complete budget, a computerized accounting system, and operating
guidelines were developed by the COE Team and approved by the
USAID Comptroller. Advance operating funds were requested and
accounted for on a bi-monthly basis. Control of the fund was the
responsibility of the COE Team. Approval by USAID for
expenditures was not required prior to disbursement by the COE
staff.

It was planned to incorporate components of this system into
the NBA's accounting procedures. Although it was nc¢t implemented,
+the structure and procedures of the advance account were designed
so that they could be easily transferred and implemented by the
NBA. The system had the potential to assist the NBA in addressiag
its continuing problems with budgetary planning and financial
control. It would have placed no additional recurring costs on

the NBA, and all requirements for its implementation were

12




available within the Phase Il project.

Problem 4

The sediment data collection program outlined in the project paper
was exceedingly difficult to implement. The original design for the
program included the cellection of 10 samples from 50 sites throughout
the basin over a one year period. Basic assumptions were that data
collection was to be performed by existing hydrologic data collection
teams supplied by the member states. The COE was to provide initial
training and necessary technical equipment required for sediment
sampling. In addition, they were to furnish technical advice and to
monitor collection activities as they progressed. All work performed
in collecting sediment samples by member country teams was to be
accomplished in conjunction with their normal workload. Therefore, it
was felt that this activity would not cause increased internal costs
nor create the need for additional member country staff.

As =

"

esult of an initial coordination trip in April 1985 by the
NBA/COE, this program was found to contain major flaws., Difficult
logistic problems prohibited the collection of samples from such a
wide range of sites in the basin, The member countries strongly
supported the program and understood its value; however, they were
unable to meet the basic assumptions in the project paper. Hydrolegic
data collection teams could not be transported to sites nor could they
be paid per diem and other associated costs. Teams normally did not
operate in the manner required for sediment data collection. The
primary contribution of the member countries was providing field

personnel to accomplish the data collection.

13




Solutions to the above problems regquired the NBA and COE to
assume larger roles both in the program’'s management and its
financial suport. As a result, a progranm revision placed more
responsibility on the COE to accomplish the program and supply
additional financial resources. The revised program assumed all
increased internal costs for the member countries involved. The
program was reduced to data collection at 12 sites over a two year
period. The first year would have allowed the development of
expertise in sediment data collection techniques with the second
year providing the bulk of quality data. Sites were selected to
ease logistics problems, satisfy projected data needs of model
development and calibration, and to satisfy projected data needs of
the member states. Management of the program was to be accompiished
by a full-time COE employee stationed in Niamey. Two regional
offices, staffed by COE employees, were to be established in Lokoja,
Nigeria and Bamako, Mali to provide management and support by the
COE in support of the program to include vehicles, boats, motors,
trailers, and data collection equipment. Training of collection
team chiefs was scheduled to occur in Vicksburg, MS. Additional
training for member country data collection teams was scheduled at
each data collection site prier to initiation of the program.
Technical advisors from Vicksburg and the Niamey COE staff were
scheduled to accompany teams 1O each site for their initial sampling
effort. Analysis of sediment samples was to be performed in Niamey
under the control of the NBA and CQOE. The laboratory was to be

established by the COE and staffed by personnel hired under the

14




preject.

The revised sediment collection program, if implemented, had the
potential to provide many benefits. Its primary stated objective of
producing basin-wide sediment data would have been accomplished.

The revised plan provided sufficient equipment, personnel, and
management capability to insure the collection of quality se&iment
data. Additional benefits would have also been realized. The
program would have been & valuable training vehicle for NBA and
member country technical personnel. It would have provided the
opportunity to manage a technical program that was implemented
basin-wide. It provided the opportunity for the NBA to interact on
a technical level with the member countries over anm extended period
with a highly defined set of objectives. It would have established
technical expertise within the NBA in a specific technical area.
The program would have beern of great use in promoting the

institutional development of the NBA.

Problem 5

The Niger Basin Planning Project was to consist of three
components; a River Systems Analysis under the responsibility of the
COE, an environmental assessment tentatively to be accomplished
under COE responsibility, and a socio-economic study to be performed
under contract through USAID. The design of the project proposed
+hat these three components progress indepeandently through their
respective study and planning stages. In later stages of the
project the socio-econcomic effort would be responsible for the

formulation of the Integrated Niger Development Plan. This project
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design had two major flaws, the first being that overall project
coordination was not explicitly stated nor planned for.

Development of an intégrated plan required a well-defined,
integrated effort under the overall control of one jndividual, This
integration of effort should have begun in the early stages of the
study phase so that the work in any one component complemented,
guided, and supported the eiforts of other components. This led to
the second flaw in project design. There was no provision for
iteration. The final integrated development plan was to be
formulated based on the results of the three studies. Each study
was to be conducted as a farallel effort producing an independent
result. There was no provision to formulate a plan and modify it
responding to unwanted or unacceptable impacts in other areas.

The COE River Systems Analysis and probably the studies in the
other components of the project could have been accomplished within
this context. However, it would wave been unlikely that a viable
and technically supportable plan for the integrated development of
the Niger River Basin could have been formulated with the study
approach set forth in the project paper. The final plan would not
have fully analyzed the effects resulting from proposed
interventions in the three major study areas. Complete integration
of work effort within an iterative process and overall control of
the three components would have insured that the final plan
reflected a complete technical analysis of the proposed
interventions.

The same organizational concepts formulated to enhance the
functional capability of the NBA Planning Unit should have been

utilized to structure aa integrated planning effort for an
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individual project. First, explicit organizational structure must
be established between the various components or study areas.
Secondly, someone must be im a position to maintain overall
direction and control of all components throughout their study and
planning stages. This will insure that the maximum potential will
be obtained from the planning effort and that the final product

reflects a complete and supportable analysis of the systen.

Problem 6

Problems relating to the utility and availability of the Data
Storage and Retrieval Systenm (DSRS) and the Water Sedimeant Routing
Model were addressed during both the Phase I and II projects. These
cutputs from the COE River Systems Analysis represented two valuaﬁle
and longlasting tools that would be of long term benefit to the NEA.
Their existence, however, presented problems which were not
correctly addressed in the original project paper.

Original project design called for the basing of both the data
base and the model in the U.S. Availability and utility to the NBA
would have been greatly lessened. DBased on overhead budgated for
computer runs, the original intention was to design the systenms to
operate on mainframe type computers. This further lessened their
value to the NBA because of the costs associated with mainframe
computer time.

Coordinated efforts by USAID and the COE during Phase I of the
project resulted in the establishment of the DSRS in the NBA
technical annex in Niamey. Two IBM PC's with hard disks were

purchased under the Phase I project. The DSRS was installed on the
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micro-computers in November 1984. This action resulted in a number
of benefits. The NBA had unhindered access to the database with a
minimum of overhead cost. The NBA physically possessed a te;hnical
tool which had tremendous value to NBA member countries and other
international organizations. Data, which was much more easily
cbtainable in West Africa than the U.S., could be entered on the
systeu and provide an up to date source of information. As 2
result of the decision to base the system in Niamey, numerous other
issues surfaced which were not recognized in project design. The
NBA had no personnel to properly operate, maintain, or support the
system., With the basing of the system with the NBA, the requirement
to update and improve the data bank became a responsibility aof the
NBA in Niamey. No system to accomplish this was established in the
NBA structure or the project organization when the DSRS was
instalied. Proper facilities to house the system were subject to
rhe same constraints as the other technical components of the NBA.
Compatability with other existing computer systems in the basin and
rhe maintenance of the system became important concerns. These same
concerns impacted the establishment of the model which was to be
developed under Phase II.

Several corrective actions were taken by the NBA, USAID, and the
COE to address these problems. A computer center manager was hired
under the Phase II project by the COE Team to operate and maintain
the NBA Computer Center. This individual was used extensively to
train NBA personnel in the use of the system and to demonstrate its
use to numerous member country personnel and other international
organizations. Although no formal system was established to update

the database, the NBA and the COE Team established this as a
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priority effort. As a result, a fulltime assistant was hired to
enter and verify data in the database. This effort resulted in
constant updating of the system especially for critical locations 1in
the fiver system., It was also planned to utilize the regional
.offices in obtaining and transmitting up to date hydrologic data to
Niamey where it would be entered on the system. New and expapded
facilities for the computer center were leased, and additional
equipment and commodities were purchased in order to expand the
computer system to allow the basing of the water sediment routing
model in Niamey. A hydrologist and water resources planner were
hired under the project and were trained in the use of the DSRS and
were to take an active role in the development and use of the model
under Phase II. Provisions were made for a direct linking of the
NBA computer system with the planned systems at Hydroniger and
Aghrymet. This would have facilitated the exchange of data and the

expansion of capabilities in the NBA system,

Problem 7

The NBA technical branches were notl staffed with mid-level
technicians, engineers, or other staff technical specialties. This
directly impacted the NBA's ability to accomplish its overall
mission. At the project level there were insufficient counterparts

to take an active role in project implementation. The NBA failed to
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meetf conditi the project =agreement by not hiring

three project trained perscnnel to work in the planning unit as
permanent staff. This hampered project progress by limiting the

number of counterparts available in project implementation and made
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the transfer of technology and technical capabilities very difficult

to achieve. These individuals would have been critical to the

eventual success of the project in the areas of support and
management of the Data Storage and Retrieval System (DSRS),
implementation and management of the sediment data collection
program, development of the Water Sediment Routing Model, analysis
of "evelopment alternatives, and development of the Integrated Niger
Development Plan.

To assist in meeting project requirements and to assist the NBA
in developing a mid-level technical staff, the COE Team hired four
mid—level technicians. The planned terms of service for these
individuals were until end of project. They would have been trained
in critical technical areas required by the NBA and at the same time
would have made positive contribucions toward achieving project |
objectives. It was hoped that by the time the project ended, the
NBA would have developed the means to permanently employ these
individuals. The NBA ciearly recognized the need for these
individuals and was actively pursuing tie means Lo employ them.

The four technical positions were a hydrologist, water resources
planner, computer center manager, and a laboratory assistant. The
first two positions were filled by individuals who had received
degrees financed by Phase 1 of the project. These two positions
were approved by the NBA Council of Ministers, but were not yet
funded under the current NBA budget. The computer center manager
position was not an approved positiom by the NBA, but this
requirement was being addressed by the NBA Executive Secretary. The

laboratory assistant position was created specifically to £ill the
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need to maintain, operate, and manage the laboratory established

under the project.

Problem B

During the Phase II project, three organizations we.s:2 directly
involved with the implementation process; the NBA, USAID, and the
COE. The COE was primarily respomnsible for the technical work under
the project as defined by its scope of work outlined in the
Participating Agency Service Agreement (PASA). There was a tendency
to limit the role of the NBA to administrative areas. It was

clearly evident that the NBA could greatly benefit frem an

institutional point of view by taking an active role in project
implementation especially coacerning technical matters. There was a
tendency for the NBA to migrate toward the administrative areas of
project implementation due to its liritations as a technical
organization.

Several methods were utilized to integrate the NBA into a more
active role. The in-country COE Team adopted the perspective that
its technical work under the project wes not COE or USAID work, but
work performed by the NBA. Any output from the project was an NBA
output; and as a result, 1t required full coordination with and
approval of the NBA. Weekly project coordination meetings were
conducted. These were chaired by the NBA Deputy Executive Secretary
with attendance by the technical directors, the COE staff, and the
USATID project officer. Project issues and implementation
requirements were fully coordinated and resolved. Meeting

memorandums were prepared and distributed to record the issues

discussed and to aid in preventing communication problens.
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The NBA was fully integrated into all project coordination
activities. All cocordination trips to member countries were
presented as NBA coordination trips with NBA representatives as
primary spokesmen. The COE staff were introduced as technical
advisors. All requests for member country support to the project
were directed and staffed through the NBA structure. These requests
included data required to update the DSRS and member country
technical personnel necessary to support project activities.

The NBA was placed in the forefront of the project's technical
activities. Institutrinnal problems limited their capability and
success in performing this role plus added to the difficulty of
implementing the project. However, it was felt that the benefits,
voth real and potential, far outweighed the short term difficulties.
It was very important that the NBA be included in all technical
issues and be seen as a technical organization by the donors and

especially the member countries of the NBA.

Problem 9

As the USAID 1984 project evaluation report correctly pointed
out, the technical offices of the NBA Executive Secretariat were
physically inadequate for current low levels of technical activity
and were inadequate to support Phase II activities. The offices did
pot provide an atmosphere conducive to high level technical planning
functions of the NBA and COE staff. Adegquate office space was
severely limited for current staff levels and would have been
completely aunsatisfactory for any staff expansion.

To address this problem, the COE staff located and rented an

office building in the vicinity of the current NBA technical anneX.




This building was primarily obtained to satisfy the space
requirements of the Phase II project. However, additional space was
also obtained to provide office space for the additional
representatives from other donors being nrovided to the NBA Planning
Unit. This new facility greatly enhanced the technical facilities
available to the NBA and the COE staff.

The Phase II project paid for all costs associatedrwith the
ieased structure to include rent, electricity, water, guard
services, air conditioning, and general maintenance. Negotiations
were underway with other donors occupying the facility to share

these costs.
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4. End of Project Status

The following section describes the accomplishments of

the Phase I and Phase II projects at the time of project
termination.
a. Phase I

Efforts under the Phase I project were directed toward laying
the groundwork for activities to be conducted im Phase II of the
River Systems Analysis. The two primary outputs of Phase II were
the Geomorphic Report and the Data Storage and Retrieval System.
The Geomorphic Report was published and distributed throughout the
member countries of the Niger Basin Authority. Its development was
a valuable aid to the NBA and the COE in understanding the physical
complexities of the Niger River Basin. It will be a valuable tool

in the study and analysis of the basin as a whele or on & regional

bhagis. It is a basic document required in any future river basin
planning effort.

The Data Storage and Retrieval System represents the first step g}
in the process to develop rhe water sediment routing model of the
Niger River. It was installed in Niamey in November 1984. The
database contains daily hydrologic and precipitation data from
hundreds of stations throughout the basin over many years of record.
A set of users manuals was published for the system and is readily
available to the NBA and its nember countries. Besides its support
o the future modeling effort, it has tremendous value as a source
of vast quantities of historical data describing the entire river
basin. It has the capability te analyze and plot stored data. Its
existence represents 2 significant step forward in the technical

. capability of the Niger Basin Authority.
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b. Phase II

At project cancellation, no activities under Phase II had been
complefed. All activities under the COE River Systems Analysis had
been initiated and were at various stages of progress. The socio-
economic and environmental components of the project had been
informally terminated in November 1985 by USAID. The following is a
description of the status of the activities under the River Systems
Analysis at project termination in July 1986.

The Corps of Engineers' contracting procedures were nearing
completion on the modeling contract under Phase II. The A-E
contractor had been selected, and a proposal had been received.
Negotiations were ready to proceed with the contractor. In addition
to effort directly related to development of the model, the
contractor planned considerable effort in data verification and
system improvement of the Data Storage and Retrieval System. In
preparation for the model development effort, the COE staff in
Niamey had employed a water resources planner, computer technician
and computer assistant to actively assist in model development.
These individuals were to be trained during all phases of model
development. Extensive training was scheduled in the U.S. with the
contractor during model development and calibration. After
installation of the model, they were to actively participate in the
use of the model in the analysis phase. Considerable quantities of
equipment and commodities had been purchased and delivered to Niamey
to allow for the establishment of the model in the NBA technical
annex.

The contracting process for the hydrographic survey effort was

also nearing completion at project termination, The A-E contractor
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had been selected and a proposal received. An audit of the proposal
‘would have preceded final negotiations with the contractor. NBA
counterpart training was planned in conjunction with the survey
field work in Africa. Equipment comparable to that used by the
contractor had been purchased for the NBA and trainees identified.
The training was to be oriented on horizontal and vertical river
surveying techniques. The survey equipment is curreatly locaﬁed in
the NBA technical annex in Niamey.

The sediment data collection plan had progressed to the point of
initiation of sample collection at twelve locations throughout the
basin. Technical advisors from the Vicksburg District scheduled to
assist in implementation of the program were within two days of
arriving in Niamey when the decislon was made to halt project
activities in March 1986, The following major activities had been
accomplished prior to the termination decisios.

*# The program had been developed and fully coordinated with

the NBA and its member countries.

* A11 eguipment to be used im the program had been
purchased and jelivered to =he NBA technical annex in
Niamey. This included four Toyota Landcruisers, six
aluminum boats with trailers, eight outboard motors,
eleven sets of sediment collection equipment, flow
measurement equipment, and tools and commodities.

* Six member country personnel had been trained in

Vicksburg, MS during a one month period on sediment datz
collection, sediment sample analysis techniques, and

egulipment maintenance. These individuals had returned to
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their respective countries and had formed their data
collection teams.

* A program manager had been hired under contract by the
COF Team and was stationed in Niamey.

: % A1l laboratory equipment required for sediment sample

E analysis had been purchased and was prepared for shipment

! from Vicksburg.

* Storage and maintenance facilities had been prepared in
Niamey to support the program. Laboratory facilities had
been prepared to imstall the sediment laboratory.

* Yater quality test kits had been purchased and shipped to

Niamey to begin developing baseline water quality data in

the basin in conjunction with sediment data collection.

% An advance account had been established and was operating
to fund the program.

% Four technicians from Vicksburg were identified and
prepared to arrive in Africa to assist in progranm
initiation.

% Personnel to staff the regional offices had been
identified through the NBA. Establishment of regional
offices was scheduled to take place in conjunction with

training activities.

The planning staff required under the River Systems Analysis
was in place in Niamey at project termination. Two longterm COE
representatives had been in Niamey for a year and a half prior to
termination., Three counterpart trainees were hired under contract

to actively take part in the enginecering analysis. These
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individuals were to become part of the permanent staff of the NBA
Pianning Unit after:completion ¢f the project.

Many of the facilities and commodities required by the NBA
technical staff were being furnished through the Phase IT project. at
the time of project termination. The building leased under the
project was being used to house the NBA Deputy Executive Secretary
(Chief of the Planning Unit), the three NBA technical directors, the
NBA computer center, and technical representatives from the UNDP and
FAO projects. This building was almost entirely furnished with
office equipment using project funds. It also contained space for
administrative personnel, equipment, and a large conference room.
All recurring costs associated with this building (e.g.,

electricity, water, telephones) were being paid with project funds.
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5. Recommendations to Preserve Project Objectives and Conserve
Resources
The decision to terminate the project had irreversible effects
on the utility of the technical resources supplied to the NBA under
Phase I and II. Notification to terminate the project was received
by the COE in July 1986. Corps personnel departed Niamey in mid
August 1986. The sudden cancellation decision did not allow for
efficient transfer of technical equipment to the NBA, This short
term project closedown primarily allowed for the administrative
elements of the project to be addressed such as close out of the
advance account, an inventory of Phase II commodities, and
termination of employee contracts. All resources of the project
were transferred from USAID to NBA.
The following resulted from the decision to rapidly shut down
the project.
* Contracting procedures were cancelled for the survey and
modeling contracts.
%* Contracts for in-country personnel hired under the
project were cancelled as of 31 August 1986. These
positions were the hydroleogist, water resources planner,
computer center manager, laboratory assistant, and three
administrative positions. Obligations under these
contracts were paid through 31 August 1987 for all
contracts. This payment totalled 19.0 million CFA (app.
$54,000).
# A1l leased facilities provided to the NBA under the

project ended as of October 1986, Water, electricity,
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and other support for this facility under the project
ended in July 1986.

The NBA computer center ceased operation in July 1986.
Personnel to operate and maintain the computer center and
the DSRS departed the NBA at project termination. The
computer center hardware has been transferred to Hydr0~_
Niger, is installed and available for use. TInitiative

to maintain the DSRS as a part of the system will be
necessary.

Survey equipment purchased under the project for use by
NBA personnel working with the survey contractor has been
turned over to the NBA. It is of limited use in its
present condition because no NBA personnel have been
trained in its use and there is no ongoling or current
survey work which requires its use.

All equipment purchased in conjunction with the sediment
collection program has been transferred by USAID to the
NBA. The NBA staff is not trained in its use or even
familiar enough with the equipment to identify the
various components. Member country personnel trained in
usage of this equipment do not presently have access to
it. Anticipated beneficial returns from these resources
are minimal due to the techmical nature of the equipment,

overhead associated with its use, and the absence of need
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for the data it can provide due to the cancellation of
the modeling effort.

* All laborntory equipment purchased under the project is
presently in storage imn Vicksburg awaiting disposition
jnstructions from USAID in Niamey. Without the
laboratory equipment, any sediment samples taken cannbt
be analyzed which further negates the utility of the
sediment collection equipment.

* Water quality analysis equipment purchased under the
project has been transferred to the NBA., Anticipated
benefits from this ecuipment are minimal.

From a technical point of view, the primary output surviving

project cancellation is the Geomorphic Report published under Phase
I. TIts utility is long term, and it stands alone. The DSRS and

computer center have been transferred to Hydro-Niger and are

available for use. Benefits from other technical equipment
purchased under the project will not be realized unless resources
are provided for the training and use of the equipment. Also
resources must be provided to fund the overhead associated with its
use.

The major, irretrievable loss associated with the cancellation
of the project is the in-country personnel who were trained during
the project. These mid—-level technicians were a valuable resource
critically needed by the NBA, The skills which they possessed as a
result of their trainiang and experience were vital to the future of

+he NBA. No benefits will be derived by the NBA from these

individuals unless the means are found to employ them in the future.




The following recommendations are made to preserve project
resources and to derive the maximum amount of benefit possible from
the resources committed under the project to the NBA. These
recommendations are made assuming that the NBA will be the
institution to utilize these resources in the future. Transfer of
these resources to other institutions or organizations is not
considered as a possible alternative.

% The NBA must either internally or through donor support
fund the personnel and facilities required to operate and
maintain the computer system and DSRS. After funding is
found, personnel hired, and facilities established,
training support should be requested through USAID to
again establish a functional system.

% The NBA must either internally or through donor support
employ the techniclans trained under the project.

Without these technicians there will be no personnel
available to the NBA to use or manage the use of the

g technical equipment purchased under the project.

* Technical egquipment purchased under the project and under
the control of the NBA should be consolidated and
maintained in Niamey by the NBA. Distribution of this
aquipment without associated training in its use and
maintenance and funding of overhead associated with its
use will not result in benefits from the equipment,

Until a project exists that can effectively manage and
fund the use of this eguipment, the eguipment should
remain consolidated in the NBA technical annex in Niamey.

Degradation of components cf the egquipment will occur,

32




but the majority of the equipment will remain operational

over an extended period of time with little or =no

maintenance, if properly stored.
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B. Water Resources Planning Strategy

Based on experience gained in completing Phase I and initiating
the impleﬁentation of Phase II, the balance of this report will
provide commentary and recommendations to the NBA on continuing iﬁs'
planning efforts in the future once its institutional suppert issues:
are resolved.

1. Goals

a. Short Term Goals

The NBA Executive Secretariat should immediately direct its
efforts toward technical institutional development utilizing
existing staff, and, in this endeavor, strive to enhance its role as
technical advisor to member countries. JImmediate actions from a
technical point of view which should be taken (using available data)
include developing a water balance within the basin. Specific tasks
required are:

(1) Division of basin into hydrologic units. The initial
effort should concentrate on the main stem of the Niger River and
the arluvial area adjacemt to the river.

(2) Computation of runoff, Flements include:

*# Rainfall

# Evapotranspiration

* Groundwater recharge
* Stream flow

(3) Computation of demand. Elements include:

¥ TIrrigation
* Navigation
* Municipal and industrial

* Power Production




* QOther

{4) Computation of consumption {losses). Elements include:
# TIrrigation
* Mynicipal

(5) Computation of return flow.

(6) Computation of stream flow to next hydrologic unit.

b. Intermediate Goals
Efforts should be directed toward establishing a system for

allocating the existing resource (stream flow) to each member

country. The water balance will serve as the basis for initiating
resource allocation, but results caan vary widely depending on
approach selectea. Suggested coansiderations include contributing
drainage area, average rainfall, total drainage area, gquantification
of needs, population, potential for development, and prior use.
After establishing a system, the next step is developing a strategy
which could be pursued by the NBA member countries, the NBA, and
interested donors. Major steps include:

% Division of basin (hydrolegically and politically).

* Development of a water balance.

% Allogcation of resource.

* Tdentification of existing and future needs.

¥ (Computing shortfalls/surpluses
¥ Developing strategies/plans for meeting needs.
2. Establishing Planning Objectives

In the broadest sense, the NBA should have as a long term

objective the development and management of existing water resources




of the Niger River. More specific objectives could be postulated,
but until basin water resources development needs are better

defined, it would possibly be misleading and non-productive during

(i

initial study stages. Specific objectives can be formulated later
in the planning process as basin needs and their relationships are
more clearly defined, It is important to note that the NBA mission
(to be discussed later) must be considered when formulating
objectives. Short and intermediate term objectives should address
planning needs with long term objectives addressing the more general
water resource development needs,
3. NBA/Donor/Member Country Roles

Simply stated, the NBA serves as a technical advisor to donors
and member countries and is responsible for the comprehensive
planning and evaluation of improvements being considered for the
Niger River Basin. Donors serve as partners with member countries
providing financial and technical assistance. Member countries are
the focal point for initiating specific actions and work directly
with donors when implementing projects. Improvements undertaken
within this context can be accomplished in a bilateral fashion,
provided a comprehensive impartial evaluation has been completed and
findings/recommendations have been incorporated. Preceding
discussions are based on the continued existence of the NBA. Should
other regional organizations exist, their role would remain
essentially the same as the NBA. The most important consideration
is the continued existence and participation of an entity having
technical expertise serving as an impartial advisor to donors and
member countries on matters relating to multi-lateral or

international water resources development.
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4. The Role of Modeling

Comprehensive basin planning requires an intuitive
understanding of many physical characteristics of a very complex
system. Baseline information is required and the planning process
must integrate analysis of the river system, environment, and socio-
economic factors in order to develop the available resources.

Mathematical modeling techniques currently availab}e can serve
as a valuable tool in this integrated approach. Models, such as the
Corps of Engineers water sediment routing model, can predict the
effects of considered projects/interventioms. This predictive
capability is central to the integration of environmental and socio-
economic concerns in the planning process., The impacts associated
with a single iutervention or a comprehensive develcopment plan can
be superirposed on baseline environmental or socio—economic. data and
then analyzed. Depending on their acceptability and desirability,
the intervention can then be modified to achieve the desired result.
Using a mathematical model, the planner can accomplish several
iteraticone of this process, maximizing/minimizing economic returns
and/or impacts in an economical and efficient manner. Many
different types of models are currently available with a wide
variety of applications. A forecasting model, such as the one
prepared for use by HYDRONIGER, allows the prediction of downstrean
flows based on upstream conditions. The basic concept predicting
extreme flows has great short term planning potential for
navigation, irrigation, and water supply.

Ano~her model currently under development is the SOGREAH model.

Tt can be used to analyze short term future flows and water levels
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from upstream rainfall or flow data. It has the capability to
analyze performance of specific interventions. The proposed Corps
of Engineers water and sediment routing model will provide the
capability of developing basin wide strategies in the areas of
agriculture, hydropower, navigation, irrigation, water supply, and
flow regulation. In addition to water routing, changes in sediment
transport characteristics can be analyzed. Its intended use is in
the optimization of water use within the basin.
5. Plan of Study

The plan of study presented in this section is a series of
steps directed toward formul=ztion of alternative plans. Each plan
would address water and related land resource problems identified
within the designated study area. Following evaluation of these
alternative plans, it would be possible to select a recommended plan
which addresses, in the best possible manner, the concerns of those
involved. The process provides an orderly approach so that tnose
interested or affected can consider the factors included in plan
formulation and evaluation. Application of this procedure will be
accomplished in three stages. The first stage will be an inventory
during which water resource related problems will be identified,
resource capacity will be determined, and base conditions
established. Stage two consists of plan formulation, evaluation,
and selection. The third stage involves acceptance of a development
plan by those concerned and the actual implementation/construction
of individual projects or interventions. Fach stage as it relates

to the NBA and the Niger River Basin is defined in more detail.
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a. Stage 1

The physical area to be studied is defined and water resource
related problems within the selected areas are identified. This
effort should require about one year to accomplish after the
planning organization is fully functional. Imitially, the
geographic scope should be limited to the main stem of the Nigpr-
River and the adjacent alluvial area. Xnown major water resource
related problems/needs which exist in this area include irrigation,
pavigation, municipal water supply, vector control, and hydropower
production. Initially, member countries within which portions of
the study area exist, will be consulted and the problems/needs to be
addressed will be selected and quantified. They must then be
analyzed to determine if any can be achieved by water and related
land resource management. When a tentative list of needs to be
addressed has been generated, it should be refined and clarified
through analysis and interaction with the countries affected.
Current needs would then be projected into the future taking into
consideration growth factors such as population, agricultural
development, income, life expectancy, and other factors which would
impact water use or demand. Completion of these activities would
establish base conditions, both existing and future. The next step
would be to quantify the capacity of the resource to meet the needs
(existing and future) previously identified. Resource capacity is
then compared to needs to determine if water availability is
sufficient to meet demand and, if not, to what extent do existing
supplies need augmentation., It should be noted that this type
analysis is undertaken on the smallest feasible separable

hydrolegical unit, and it is likely that regional supplies/needs
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would be quantified by combinirz the hydrclogical untis found in the
region being analyzed. As this step nears completion, specific
planning objectives may be established. Some specific examples for
purposes of illustration are:

# Provide sufficient water storage at Niamey to meet
municipal water supply needs during one month of "zero"
flow on the Niger River. (The need has already been
identified.)

* Increase power production in Mali sufficiently enough to
allow exportation within 20 years. (This need has not been
established.)

* Improve the channel between Bamako and Mopti to provide
for a minimum of 1 meter depth 11 months out of the
year. (This need has not been established.)

# Provide sufficient low flow augmentation at
Gourma—-Rharous to increase withdrawals for the purpose of
irrigation of 5000 hectares of rice to be put in
production, 500 hectares each year over a period of 10
years. The first year of production is scheduled to be
2010. (This need has not been established.)

* Provide and maintain sufficient channel markers to permit
the movement of vessels between the Gulf of Guinea and
Kainji Dam on the Niger River. (This need has not been
established.)

These examples only demomstrate the form and content of

possible plamning objectives and are not recessarily valid. None of

rhese should be adopted without substantiating that a need exists.
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It should also be noted that objectives presented at this point
reflect needs or desires only and should not imply feasibility. As
the planning process continues through successive stages, various
plans of improvement addressing study objectives will be formulated
and evaluated to determine degrees of engineering and economic
feasibility.

b. Stage II

The first step in Stage II is to develop a full range of
alternative plans which address the planning objectives identified
in the previous stage. The Stage II effort can be accomplished in
3-4 years after completion of Stage I. Tt is important to limit the
plans to a manageable number, but sufficiently diverse enough to

give the decision maker a full range of alternatives from which to

choose. During this study stage the water resources planner begins
to consider multiple use interventions. This point can be clearly
iliustrated by considering some of the objectives previocusly
discussed. For example, increased power production in Mali,
irrigation water for Ghourma-Rharous, and improved water supply at
Niamey, could possibly be achieved by constructing a dam near
Tossaye. Another possible effect of a dam at that location would be
the inundation of the farm land which was to be placed into rice
production resulting in conflicting rather than complimentary
resource development. It must be understood that this example is
hypothetical, but it does illustrate real life choices which the
planner/decision maker must face when considering water resources
development. An unbiased interdisciplinary approach during this
step will result in detailed consideration of only those

alternatives addressing the critical issues and needs. The second
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step in this stage involves the identification, description, and
measurement of likely economic, social, and environmental impacts
expected to result from implementing the alternative plans. This
analysis determines the expected changes that would occur when
measured againet the "without project conditions" whbich is the
detailed specification of conditions which would most likely prevail
over the planning period in the absence of a water resource
management or development plan. The impacts are the differences in
each parameter considered.

The following list represents some of the parameters that woﬁld
be analyzed in the Niger River Basin.

* Villages/people displaced

*¥ Cultivated aresa

# Electricity generated

* River commerce

* Fishery production

* Evaporation losses

* Low flow augmentation

% Sediment production/transport
¥ Wild 1ife habitat

* Desertification

* Livestock production

* Mining

* Manufacturing

3*

Imports/exports
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The next step in the plan formulation stage is plan comparison,
and the principal evaluation criteria arei

* Acceptability by affected countries/people

% Certainty or the likelihood that planning objectives

can be met.
* Completeness of available investments and action
to insure plan realization.

* Effectiveness

# Costs

¥ Feasibility

* Equity to those affected

* Environmental impacts

* Stability/maintenance requirements

* Reversibility

* Monetary returmns

The last step in plan formulation is plan
selection/recommendation. The alternative considered to respond
best to the planning objectives is usually designated as the
recemmended plan. It must be noted that the recommended or selected
plan at this stage of the planning process reflects decisions which
are primarily technical in nature and are appropriate in terms of
what the NBA's mission shoulé be.

The third and final stage of the planniang process initiates and
integrates the political and non—technical concerns. This stage can
+o some extent overlap Stage Il but must not preclude techmical work

in Stage IT.
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¢. Stage IIX

Stage III is directed towards plan realization. The first step

is seeking plan acceptance by those concerned. During this stage,
it is critical for the NBA Executive Secretariat (or any other
regional organization) to remain politically neutral. Political
factors must be considered, and plan revisions reflecting political

concerns can be accommodated. The NBA Executive Secretariat role

1
1
should remain as technical advisors. It would be its respcnéibilipy . _w
to quantify in technical terms the impacts of politically motivaﬁed'
revisions, but the final decision must remain with political !
interests. Once a politically acceptable plan is established, the
NBA Executive Secretariat would assist in its implementation, but
only in an advisory capacity.

Implementation of the overall plan could be accomplished in a .
bilateral fashion provided the individual components being
considered fit within the context of the master planm for the basin
wide development. The NBA Secretariat must remain politically

neutral and limit its role to technical concerns. NBA Secretariat

credibility im this regard is absolutely mandatory.

d. Water Apportionment

A component of water resources plamning strategy is the
apportionment of water among competing needs. This is best
accomplished by assigning priorities to the various need categories,
The first category in terms of priority includes water set aside for
human consumption and food production. The second category includes
navigation, hydropower, and manufacturing/industrial uses. The

final category includes environmental and recreatiomnal uses. Any
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apportionment must consider both the real and perceived needs of
both upsiream and dewnstream users as well as financial cozmitments
already made for water resource use even if of lower prioritv for
use.
(1) Category 1
Water needs in this category are municipal water
supplies, irrigation, fisheries, and livestock water.
Associated needs are addressed first and the resource
(water) is allocated to this category and, assuming
sufficient supplies remain, needs in the next highest
category are considered.

(2} Category 2

7ok

These uses are not critical to sustaining life, baut

“ many times are critical to the economic development of

the country invoived. It may be desirable to further
- prioritize within this category depending upon the needs
- and conditions encountered, It is alsc important to note
- that uses in this category are not necessarily exclusive.
Hydropower and navigation are almost zlways complimentary,
and manufacturing/industrial water uses are many times
. non—-ceonsumptive.
. {(2) Category 3
. Environmental/recreaticnal uses are the lowest

priority, primarily because they are not critical to

»~

sustaining life or essential to economic development.
One cannot conclude that environmental/recreational needs

T%.' are not important, but at this time in the development of
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the Niger River Basin, Category I and II needs are more

important.

e. Fiscal Allocation

Fiscal allocations should be directed toward the use of donor
or member state resources in an efficient manner resulting in an
effective, respected Executive Secretariat in the context of
development of mid and long term plans for use of the Niger Basin
water resources. The initiatives in this regard should be directed

toward NBA Secretariat imstitution puilding. One effective way to

begin this effort is to create a donor financial activity
paralleling the actions previously discussed in connection with
short and intermediate term goals, Longer term donor involvement
could be undertaken in the context of a comprehensive planning
effort outlined in the Plan of Study section of this report.
BHowever, it would be necessary to address more definitively the NBA-
institutions requiring substantial investments of funds, manpower,
and time. The institutional efforts to be undertaken are addressed

in the following sectionm.
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C. NBA INSTITUTION BUILDING
1. Definition of the Mission of the NBA

Historically the mission of the Niger Basin Authority (and the
Niger River Commission) has been defined so that the ingtitution was
responsible for a wide range of basin development activities. These
activities included both planning and implementatiocn processes. The
mission extended in many ways, well beyond the boundaries of water
reosources development. This broad mission reflected the multitude
of development needs within the basin encompassing development
activities ranging from land use management to infrastructure
planning. The importance of the NBA in basin activities was a
result of this mission. The expectations cf the member states were
based on the wide range of responsibilities assigned to the NBA.

The mission assigned to the NBA covers the development needs
within the basin both now and in the future. It is a collection of
activities and makes no attempt to prioritize immediate needs that
must be addressed before other activities can be successfully
addressed. As a resulit, the NBA has attempted to address the entire
scope of its mission without a priority of tasks.

The mission of the NBA must be limited to current needs within
the basin as a whole and needs which must be met within the
immediate future. First the mission should focus on the collection,
analysis, and distribution of data and informaticn required in the
basin. The types of data should be limited by needs defined in the
water resources planning process. Secoud, the KBA must develop the
capability to administer effort for or perform water resources
planning and analysis throughout the basin. This involves the

ability toc analyze interventions in order to clarify and quantify

47




their impacts, both positive and negative, on the river system.
This definitiom of the NBA mission is the first step in establishing
the structure and the resources required to accomplish its missioﬁa
Limiting the role of the NBA in this manner may appear to be
reducing the importance of the NBA in basin activities. The NBA
could continue to possess a much wider role im the basin as
represented by the current mandate assigned to it. The role defined
here is considered as the starting point at which resources can
realistically be obtained to support the anticipated level of
activities. This reduced role also requires am institutiogal
structure which is much more simple to define than that required.by
the present mission of the NBA. The establishment of a simple,.
functioning NBA capable of performing its defined mission will SR
satisfy the expectations of the member states, This is essential in

developing firm future support for the institution.
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2. Organization to Accomplish Technical Actions

a. General Discussion

The structure of the NBA is defined by the objectives of the
organizatior and the process it must follow in reaching these
objectives., Since the NBA is a regional organization with regional
responsibilities, the structure must also reflect these demaﬁds.
Clear lines of communication and the ability to actively coordinate
between the NBA Secretariat in Niamey and the member countries is
absolutely required. The NBA must also be capable of satisfying
specialized water resource needs within the basin, These needs are
more efficiently and economically addressed basin wide rather than
by regions, sub-regions, or by individual member countries.

The NBA should provide the following types of services to the
member countries,

(1) The NBA should be a source of baseline data for the

enptire basin addressing the entire spectrum of

gpecialized fields of water resources development. The

baseline data should be available in a format which can

be easily reproduced and readily accessible. The data

‘should be general in nature without attempting to produce

site specific studies for all potential interventions.

The baseline data is to be used for planning, not design,

(2) The NBA must be capable of analyzing the data in all
areas or regions within tixe basin. It should develop and
answer technical questions concerning the state of the
basin in each field. The ability to identify existing

data gaps and to take corrective action is critical.
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{(3) The NBA must generate and analyze basin wide and
regional development scenarios/interventions. Proposed
interventions must be studied from all aspects and the
analysis presented in a quantified ferm with technical
recommendations. This is directly related to the
pianning process discussed at length earlier in the
report. The technical analysis must reflect political
concerns, but only after optimal technical solutions are
developed. Effects resulting from political concerns can

in this maaner be clearly identified and quantified.

(4) They should be capable of providing specialized
technical support to member countries and other regiornal
organizations with emphasis on data generation and
collection. This includes, but is not limited to,
sediment data collection and analysis, cartegraphic
support, hydrologic data collection and evaluation, and
hydrographic surveying. This capability should be
primarily related to general studies, but cam be site

specific where the need is critical.

(5) The NBA must be capable of training member country
personnel in all areas of its expertise. This training
should be oriented on improving member couatry staffs
which directly support the NBA such as in the collection

and processing of hydrologic data.
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E)

The basic structure of the NBA discussed in this report is the
minimum required in order to begin basin wate: resources planning 
and othgr technical support activities. This structure reflects the
reduced mission of the NBA, Ia the future, as the NBA mission
changes, so will its structure. The initial structure is critical
because the NBA must be initially successful if it is to grow and
strengthen itself in the future. The NBA must be able to specialize
and develop its expertise in a limited role related to the basin as
s whole. Future broadening of the mission and roles the NBA can
play in basin development can stilize the credibility gained as a
result of the expertise developed in this more limited role.

Some key elements of the proposed structure of the NBA are:

(1) A clear division of responsibility between the

technical and administrative areas.

(2) Coordination and control in the technical elements of
the organization. At the wupper level there is & planning
cell which guides overall technical activities and

institutional development. At the lower level, there is
direct control over short range activities and day to day

activities.

(3) Clear, distinct lines of communication both internally

and with member countries organizations.

(4) Complete integration of NBA staff with expatriate

staff. Expatriate staff responds to directives and
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guidance established by the planning cell under the

Deputy Executive Secretary (DES). A strong counterpart

program is built into the structure to aid in institution

building.

{5) The donor structure mirrors the NBA structure. The
donors and the NBA work within overlapping organizations

with common direction, The goals of each are the same.

Internally the proposed structure has the capability to fully.
utilize all the planning and technical tools available to it. The
presence of mid-level technical personnel is the most critical
element within the structure. These positions should be filled by
quality individuals, trained in their respective areas. They must
deal exclusively with technical issues and not be used to perform
administrative work. Also, the organization has the capability to
asnalyze technical and administrative needs and to coordinate and
plan for solutions to remedy these needs. The structure offers the
opportunity for ogpen, constructive discussion of technical issues
and problems with input from all technical areas and a base of
readily available information to input into these discussions. The
organization is capable of assimilating national views and goals
into the discussions through regional offices aand the Executive

Secretary.
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b. Member Country Role in the Techmnical Structure
The NBA must have technical roots in the member countries of
the NBA. It should receive data of all types from the member
countries through an established system on a regular basis. Some
of this data is listed below:
* Daily discharge and stage data for active stations on
the mainstem river and major tributaries
* Daily precipitation data at existing rainfall stations
* Updated rating carves
* Updated cross sectional data
* Operating rules for dams and other applicadble control
structures
The member countries support and help coordinate this process of
providing technical data. The NBA needs to be provided with

nat-onal studies in the various areas of concern in the water

resources planning process. These studies must be made available to

assist in establishing and updating the baseline data used by the
NBA. Current national development policies, goals, and objectives
need to be made available to the NBA Secretariat. Member countries
should provide qualified personnel to staff the NBA Secretariat.
Finally, member countries should assist the NBA in coordinating in-
country technical activities to include administrative support.

The structure to accomplish these activities should be
formalized under the control and direction of NBA. Member country
NBA offires would serve this purpose. They would be staffed
permanently by qualified member country personnel whese salaries

would be paid by the NBA. The personnel would work fulltime under
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NBA control. The offices must be specifically established in the
countries of Nigeria, Benin, Niger, Mali, and Guinea.

The regional offices would provide the means to communicate
effectively between the NBA and the member countries. Standard
points of contact would be established within each member state for
matters relating to the NBA. Coordination could be conducted and
issues addressed with the regional personnel acting under the
general guidance of the Executive Secretary. Crucial issues would
still be addressed directly between the Executive Secretary and the
governments of the member states, but many other issues could be

handled on a routine basis under this systemn.

c. Donors Role in the Technical Structure

Based on the current support provided by the member countries
and the likelihood that it will not change in the fcreseeable
future, the donors will have To assume a much larger financial and
technical role in the NBA. The limited support provided by the
member countries does not allow the NBA to perform its functions.
Complete payment of dues and arrears by member country governments
will only ease the situation. The current budget does not permit
the NBA to provide the facilities, egquipment, ROTU staff required for
rhem to function at an acceptable technical level,

The solutions to this problem are to increase the budget,
authorize additional positions, and seek additional member country
financial support. If member countries are unable to provide the
required support an alternative is to acceplt 2 larger role by

donors. From a technical viewpoint, if a basin planning
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organization is truly needed and that need is accepted by the member
countries and the donors, then perhaps the most plausible means of
financially supporting it lies with the donors.

The donors must be willing to commit themselves to long term
support of the NBA., This alternative is not a short term effort
which will produce concrete immediate results. The evolution.
process should be directed toward turning over control of the NBA to
the member countries gradually as their means develop. If the need
for the organization is clear and accepted, then this process should
be adopted. If not, the possibility for the NBA achieving any
goals, or even continuing its existence, is very remote.

If the donors are going to play a larger role in the NBA's
operation, their efforts must be coordinated not only among
themselves, but as a technical group within the NBA. The donor
group must be organized more along technical lines than in the past
and reflect the structure of the NBA. These donor groups must be
capable of supporting the NBA until it is able to operate
independently. JInstitutional development of the NBA Secretariat can
only take place within the framework of a well-structured, organized
program of meaningful activity oriented toward establishing the NBA
in fulfilling its role in basin development. Simply stated, the
donors must be a part of the NBA, not outside agencies working with

separate and different agendas.
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d. Coordination of Activities

The focal point of the NBA's activities is the Executive
Secretary. The Executive Secretary has many roles he must fulfill
to promote the NBA's capabilities. He is the essential link that
ties the NBA's activities to the expectations of member countries.
The importance of the position cannot be minimized during the
selection process. During this process, every attempt should be
made to select an individual who possesses the organizational,
management, and communication skills required of the job. Peolitical
factors should not be the determining factors in selection of the
Executive Secretary.

The Executive Secretary must:

(1) Provide the interface or buffer between the political

and technical aspects of water resources planning. He must

insure that politics do not enter inte technical

planning. He must insure that technical planning remains

competent and the results high quality. He should be able

to understand the technical 1ssues involved in the planning

process and be able to clearly communicate these to the

mepber states. He must assure that political factors which

can affect technical results are considered separately and

are clearly identified.

(2) Respond to the technical demands of the Committee of
Experts and the Council of Ministers. He must be able to

integrate these demands into the activicies of the NBA in

an anpropriate and productive manner.




(3) Actively seek support from donors. He must identify

and communicate the financial and technical needs of the NBA to
donors. Programs or projects to address these needs must be
formulated and integrated into the future activities of the

NBA.

(4) Actively promote the concept of the NBA vis a vis the
member states and other international organizationms. The
NBA must demonstrate its value in basin development
activities. The Executive Secretary must clearly define
the capabilities of the NBA and publicize its
accomplishments., Supporters of the organization must see

the technical returns from their support.

(5) Balance the technical role and influence of the
donors. The Executive Secretary must insure that donor
support is integrated into NBA activities in an
appropriate manner. This integration must reflect

general agreements reached between donors and the NBA.

{6) Coordinate inputs into the NBA from donors, member
states, and other international organizations. He must
actively seek support based on the mission and structure

of the NBA,

{7) Be the spokezman for the NBA in all technical matters;

clearly presenting the issues, steps taken during

analysis, and the positiocn recommended by the NBA.
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e. Proposed Structure to Perform Work
The proposed structure of the NBA is presented on the
preceding pages. This structure allows the NBA to address its
propcsed objectives and at the same time to expand in the future as
its mission does. The critical component is the mid-level technical
staff required to accomplish the NBA's mission. Although important,
the various control and organizational relationships depicted oﬁ the
charts are substantially less important than the establishment. of
the permanent techmical staff. Additionally, the organizationai
charts illustrate a complete integration of denor support into the
structure of the NBA. This integration is necessary to avoid
parallel, ncen-complementary efforts by donors. The entire structure
i of the NBA, including donors and member country regional offices,
must be fully integrated.
The following are the organizational responsibilities for each
: major technical position.

(1) EXECUTIVE SECRETARY

3

Acts as the point of separation between

technical and administrative/political areas.

* Has overall responsibility for the NBA with
assistance from the Deputy Executive Secretary
in technical areas.

# Is the focal point of all activities invelving
the NBA.

# Directs and coordinates the work of NBA member
country regional offices.

* Responsible for the flow of all information

external to the NBA.
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(2)

(3)

DEPUTY EXECUTIVE SECRETARY

* Responsible for all technical areas within the
NBA.

¥ Acts as the Chief of the Planning Cell.

* Ts focal point of all projects performed under
the auspices of the NBA. Responsible for their
coordination and implementation.

¥ Directs and coordinates activities of all
technical departments. Integrates technical
work being performed under active projects into
the current NBA structure,.

* Sets future activities for the NBA relating to
Donor support and Planning/Analysis.

* Tdentifies NBA technical needs to Executive
Secretary for donor and member country
coordination.

* Establishes and enforces planning unit policy.

DIRECTOR OF WATER RESOURCES

* Coordinates and directs daily planning
activities for the NBA. Coordinates work
between various study areas.

* Coordinates support for planning activities.

# Advises DES concerning direction and progress
of planning activities. Coordinates planning
strategy between elements of planning staff.

* Responsible for monitoring and coordinating

training for planning staff.
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(43 DIRECTOR QF TECHNICAL SERVICES
* Provides support/technical services to the NBA
member countries and other international
organizations as directed.
% Coordinates technical support for planning
activities.
* Advises DES concerning direction, future needs,
and capabilities of the technical services
directien.
* Tdentifies donor support required in his area
to the DES.
* Directs day to day operations of technical
support staff.
* Responsible for the flow of information within
the NBA.
(5) GENERAL DESCRIPTION OF ACTIVITIES/RESPONSIBILITIES
The DES, as chief of the planning cell, is the overall
technical coordinator for the NPA. He is respensible for
overall planning strategy and data acquisition, analysis, and
dissemination. These are functions which are directly related
to successful accomplishment of the NBA's mission. Future
technical directions for the NBA are also within his realm of
regponsibility.
mhe Water Resources Planning Unit is the planning eatity
of the NBA. It has the responsibility for performing all water
resources pianning and analysis. The technical services unit

acts as the support unit of the NBA. It has the capability of

acquiring, storing, and presenting data. It also has the




capability toc provide services to member states. These
services, such as sediment data collection and analysis and
hydrographic surveying, are specialized in nature. The
technical services unit also has the capability to continuously
update c¢ritical baseline items. This can be accomplished
through coordination with member country regional offices or

directly acquired if member country governmental services are

not capable of providing the information. Also, the technical
services unit can assist in data acguisition to support member
ccuntry needs.

The basic assumption made here is the NBA cannot perform
its technical responsibilities by itself under current
conditions. To accomplish this, the donors will need to
finance studies, assist in the planning process, and provide
+he technical and administrative suppert necessary to the NBA's
growth. It is imperative the NBA possess the minimum means
necessary to begin meeting its regponsibiiities.

Denor support to the NBA must fit the structure of the
NBA. Within this framework there are three primary functions
that the donors must perform. First, the donors must finance
and train the technical staffs of both the NBA planning group
and member country regional offices. These intermediate levels
must exist before planning can begin, Initially, individuals
will be hired under ongoing donor projects. Counterpart
training will be accomplished under these projects and will
continue during basin water resources planning. The
establishment of regional offices is critical to the long term

success -’ the NBA.
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Second, the donors will be responsible for producing the
baseline data recuired te begin the planning process. This
will be done through active projects under the direction and
management of project program managers. These program managérs
will initially be active participants in the NBA Planning Cell.
Their input will be utilized in current planning activities and
identifying future strategies and requirements for the NBAf

Third, the donors, together with the NBA, must cooperate
in establishing the framework and overall direction the
planning process will take. Throughout its existence, the NBA
has failed to accomplish this. Tt has lacked staff, resourceé,
but most importantly, direction. The donors must agree 6n the
roles each will assume during the planning process. For
example, one donor must accept responsibility for planning
strategy and providing 2 technical advisor to the DES. Another
must accept responsibility for direct plan formulation and
providing a technical advisor to the Director of Water
Resources. Other donors must accept roles directly involved
with active planning and assume responsibility in various areas
of data needs. Parallel efforts oriented on independent donor
goals outside the context of the NBA institution cannot be seen
as supporting that imstitution. Without agreement by donors
concerning the planning process, no real forward success will
take place. The NBA will once again be left with many tools,
equipment, and supplies to perform their mission; but with very
little real capability to actually perform their

responsibilities. For NBA institutional development %o take
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place, the donors must be fully involved and actively
participating.

This role by the donors cannot and should not be expected
to last forever. However, to expect it to last for less than
10-15 years is not realistic. The member countries must assume
more responsibility, especially financial support. In the
short term they must supply qualified personnel to take part in
the activities of the NBA. They must wheleheartedly endofse
the need which the institution of the NBA represents. They
must improve their management and coordination of NBA
activities. They must provide cooperation and support to NBA
regional offices, active studies concerning baseline data, and
identification of national needs concerning the development of

water resources planning.
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3. ACCOMMODATIONS REQUIRED TC PERFORM TECHNICAL TASKS
a. Personnel
(1) NBA/Member States
* Executive Secretary
% Deputy Executive Secretary

# Director of Water Resources

3

Director of Technical Services
* Director of Hydromniger
% Counterpart trainees for positions omn the
planning staff
* Counterpart trainees for positions omn the
technical services staff
* Counterpart trainees for positions on the
regional office staffs
% Administration and support staffs at all levels
* Documentation Center Staff
(2) Donor
% Technical advisor to the Deputy Executive Secretary
# Technical advisor to the Director of Water
Resources
# Project stafis
5. Physical Facilities and Equipment
The following facilities are required to perform technical
activities:
* Office space to house all the technical
components of the NBA
, * pdequate facilities for the Documentation

Center
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* Office space for the Executive Secretary and
the administrative elements of the NBA
% Cffice facilities for the member country
regioral offices
The following guidelines should be followed in establishing the

physical facilities for the NBA.

* The existing structure used for the Secretariat

shouls continue to be used. It should Le
completely supported through member country
contributions.

. * Current facilities for technical work in the
NBA are totally inadequate. Office space for
all rechnical components should be ce~located.

;. In addition, the documentation center should be

1ocated with the technical branches of the NBA.

The long range goal of constructing adeguate

rechnical facilities should be adopt=d by both
donors and NBA member ccuntries.

3 * Member country regional offices should be

rented by domors or provided by member country
governments.

Currently the NBA has far more office equipment than it
requires. In the future, this eguipment should be used by donors
and NBA technical personnel. Technical eguipment or equipment to be
wtilized in support of technical activities should be identified and
purchased under future project needs. A portiom of future project
expenditurez should be aliocated directly toward the maintenance of

technical equipment currently owned by the NBA,
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D. Current Use of Niger River Basin Resources
1. Summary of Current and Planned Projects

a. Plate 1 shows the drainage limits of the Niger Basin and the
member states of the Niger Basin Authority. The existing and
planned water resources development works of the basin are described

by country in the following paragraphs.
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b. GUINEA. The locations of the projects are shown on
Plate 2.

(1) The Dabola Hydropower Plant, a major existing dam, 1is used
for hydropower and flood control. A concrete sill submerges an
intake to a 1.4 meter diameter penstock which feeds three
Francis turbines 58 meters below the Tinkissc Falls on the
Tinkisso River near Dabola. The total installed capacity is
1.5 MW providing an average annual guaranteed puwer of 6 fwh.

- Service began in 1974, but one turbine has been cut of service
since 1980. The dam has flood control as a dual purpose.and
the reservoir volume is a modest 350,000 cubic meters.

(2) The Foungonia Banko Dam, a proposed feature, is located on
the Tinkisso. The dam's purpose will be hydropower. The
proposed installed power will be 5 MW, proposed head is 30
meters, and the estimated reservoir volume 1is 500,000,000 cubic
meters, .

(3) The Diarouguela Dam, a proposed hydropower plant located on -
the Niger River, is to have an installed power of 56 MW. The
proposed head is 25 meters and the estimated reservoir volume

is 6,200,000,000 cubic meters.

(4) The Fomi Dam, a proposed site on the Niandan River, 1is to

be used for navigation, irrigation, flood control, and
hydropower. The dam has an estimated reservoir volume of.
5,300,000,000 cubic meters. The proposed installed power is 85 -
MW. '

(5) The Farankonedou Dam, a proposed hydropower plant located
on the Milo River, has a proposed head of 15 meters and
estimated reservoir volume of 1,500,000,000 cubic meters. The
anticipated installed power is 21 MW.

(6) The Kamarato Dam at a site on the Baoule River is to be a
hydropower plant with a proposed installed power of 17 MW.

(7) The Morisanako Dam, a proposed hydropower plant on the
Sankarani River, has a head of 25 meters, an estimated
reservoir volume of 6,500,000,000 cubic meters, and a propoused
installed power of 70 MW.
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c. IVORY COAST. The locations of the projects are shown on

Plate 3. Numbers 1, 2, 3, 4, anc¢ 5 are minor existing dams.

(6) Damsite #6 north of Odienne on the Bacoule has been
preliminarily identified for the purpose of regulating the
Baoule for irrigation. UEstimates of reservoir capacity are
between 100 million and 500 million cubic meters. '

(7) Damsite #7 north of Odienne on the Banifing Tributary of
the Baoule has been preliminarily identified to provide for
the regulation of the Baoule River for irrigation. Estimates
of reservoir capacity are between 100 million and 500 millien
cubic meters.

{(8) A damsite northwest of Boundiali on the Pale River has. been . .
identified. Its main purpose would be for the regulation of :
the Bagoe River for irrigation and the possible generation of
hydroelectric power. Estimates of reservoir capacity are

between 100 million and 500 million cubic meters. '

(9) A damsite west of Boundiali on the Bagoe River has been
ijdentified for the purpose of regulating the Bagoe River for
irrigation. Estimates of reservoir capacity are between 100
million and 500 million cubic meters. : '
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d. MALI. The locations of the projects =re shown
on Plate 4.

(1) The Selingue, a major dam, 3is used for hydropower, _

_ irrigation, navigation, and fishing. The dam was recently

I constructed on the Sankarani River 60 km above the confluence

' with the Niger and 140 km above Bamako. The reservoir volunme
is 2.25 billion cubic meters. The project comnsists of a 16
meter high earthen dam including a concrete spililway and a
hydroplant. Four Kaplan turbines with an installed capacity of
45.6 MW provide a guaranteed power of 25 MW for 213 GWh per
year, An irrigation intake on the right bank will eventually
irrigate as much as 60,000 hectares of arable land. A fisbd
passage 1s incorporated into the left bank. The storage
capacity of the project is expected to sufficieantly augment low:
flows permitting year round navigation by vesseis with Z0 ¢m
draft from Koulikoro to Markala on the Niger River.

(2) The Sotuba Hydropower project is used for hydropower and
irrigation. The Aigrettes Dam traverses part of the Niger
River raising the water level to feed the 2.9 km Baguineda
Canal. The canal delivers water to the Sotuba Hydropower
Project constructed in 1966 on the right bank of the Niger, 7
km downstream of Bamako. The Baguineda Canal continues past
the plant to provide irrigation for 3,000 hectares. Total head
varies between 3 and 7 meters. The hydroplant has two Xaplan
turbines with an installed capacity of 5.2 MW providing an
average guaranteed power of 32.7 GWh.

(3-4) Three and four are minor existing dams.

(5) A feasibility study for a dam or dams at Kenie located
between Bamako and Koulikoro on the Niger River is under
consideration. The construction of Selingue Dam and
consequently the partial regulation of the Niger River has made
the construction of dams upstream and downstream of Xenie a
more attractive proposition.

(6) A damsite at Katioroniba will be investigated to irrigate
the proposed 3,000 hectare perimeter of Katioroniba for the
cultivation of sugar cane. Reservolr capacity has been
estimated at approximately 60 million cubic meters.

(7) The feasibility study of a dam at Tossaye for single or
multiple purposes (irrigation, power, navigation, etc.) is
nresently underway. A site on the Niger River is under
investigation.

(8) A damsite exists on the Niger River at Labezenga. A study
of this site is not known to have been conducted.







e. BURKINA FASD, NORTHEAST. The locations of the

B projects are shewn on Plate 5.
[
| (1-27) Numbers 1 through 27 are minor existing dams.

. (28) Tin-Akof Dam, a proposed dam at Bambakari on the Beli

: River, would be a reservoir with a capacity of 10,135,000 cubic
' meters. A canal 2.5 meters in depth and 31.4 km long would
supply water to the proposed mining operation at Tambao and Tin
Hrassan. o

{29) Dablo Dam, a proposed earthen structure, will have a .
maximum height of 6 meters, a capacity of 9.7 million cubic
meters, and an embankment 1,255 meters long. The reservoir
will supply water for domestic, pastoral, and agricultural
uses.

(30) The proposed Sitenga Dam is expected to have a capacity of’
9 million cubic meters. The dam will be earthen construction,
5.4 meters in height and includes a dike of 530 meters. Its
purposes would be for domestic and pastoral water supply.
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f. BURKINA FASC, SOUTHWEST. The locations of the

projects are shown on Plate 6.
(1) Site #1 is a minor existing dam.

_ (23 Dingaéso Dam is a proposed 11.34 million cubic meter _
K _ reservoir with a dam 1,733 meters X 7.2 meters located en the
' Donga.

{3) The Kuo Dam consists of a proposed 12.9 miliion cubic meter:
reservoir with a dam 1,720 meters X 6.5 meters iocated on the
Kuo. :

(4) Kouerendeni Dam consists of a proposed 5.7 millioen cdbic
. meter reservoir with a dam 850 meters long and 6 meters high .
£ located on the Ouzou. :
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g. BENIN. The locations of the projects are shown on FPlate 7.

(1) In March 1975, the Government of Niger received a
preliminary draft for determining a suitable hydroelectric dam
site on one of the left bank tributaries of the Niger River. A
site at Dyodyonga on the Mekrou was selected from among three
possible sites and a preliminary evaluation of the site
conducted. This site is on a common border between Niger and
Benin. The principal characteristics of the Proposed concrete
arch structure are the following: : '

Total Storage 1.04 billion cubic meters
Total Usable Storage 0.84 billion cubic meters
Head 26 to 43 meters

Power at Turbines 26 MW

(2) The Gaya-Malanville Bridge has been constructed over-a -
portion of the Niger River which forms a common border beétween-
Niger and Benin. The bridge is now the .object of studies being .
endertaken by the Republic of Niger with a view toward raising .

it and thus Ffacilitating transportation on the Niger River.

(3) Site #3 is the Kandi-Segbana Dam. The Government of Benin
has identified a possible damsite in the Niger Basin, The '
information received from the Direction de 1'Hydrauligue et de
1'Energie indicates that the site is on the Sota River located’
on the Kandi-Segbana Recad. The purpocses of the dam would be
hydroelectric power generation and irrigation.







h. NIGERTA. The locations of the projects are shown on
..Plate 8.

(1) The Kainji Dam on the Niger River is used for hydropower,
navigation, irrigation, recreation, and fishing. The dam was
completed in 1968 and is the largest in the Niger River Basin..
The dam has a 550 meter long concrete center section with a
rockfill dam on either side, The maximum dam height is 65.5
meters. ‘Fight 8.55 meter diameter penstocks feed four 80
'MW Kaplan turbines, two 100 MW Kaplan turbines, and two 120
MW fixed blade propeller turbines, providing 2,225 GWh of
firm energy. Four additional penstocks are available for - .
further expansion. The maximum head is 42.2 meters and the
average head is 35 meters. The reservoir has a total _
storage of 15 billion cubic meters of which 11.5 billion are
usable. Two locks measuring 12 X 195 meters on a 2,400

meter canal are provided for navigation. Awuru Lock, _
1ocated downstream of Kainji Dam, has a 1ift of 7.7 meters

. and measures 12 X 112 meters. Irrigation schemes have only
recently been incorporated into the project. :

(2) The Jebba Dam will be used for hydropower, navigation, and
other purposes. 1t is expected to provide 300 MW of capacity
and 1,865 GWh of firm energy. The project has a total live
storage of 1.1 billion cubic meters and a 29 meter average
head.

(3) The Goronyo Dam will be used for irrigation on the Rima
River. This project is under construction and will have a
storage capacity of 946 million cubic meters and irrigate
32,000 hectares.

(4) The Bakolori Dam will be used for hydropower and
irrigation. This multipurpose project is under construction on

L the uvpper Sokoto River and will have a storage capacity of 450
million cubic meters, 3 MW of installed hydropower generating
capacity, and irrigate 23,000 hectares.

(5) The Dadin-Xowa Dam is a multipurpose project to be used for
hydropower, irrigation, water supply, and recreation. 