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1 INTRODUCTION

11 GENERAL

Nearly the entire territory of the Republic of Niger is located in the Sahel-Sahara Zone, which is
characterised by a very low precipitation and frequent drought periods. Three large natura regions
can be distinguished (see Figure 1-1):

1. Inthe north the Sehara Zone, a desert area with a precipitation hardly attaining 20 mm per year,
which covers gpproximately haf of the territory of Niger;

2. In the centre the Sahel Zone with an annua rainfdl of 350 to 500 mm, that conditutes the
principa zone of anima husbandry;

3. Inthe south, the Sudanese Zone with an annua precipitation of 500 to 850 mm, taking up about
10% of Niger'stota surface and including the principa agriculturd areasin the country.

Due to its geographicd situation in the Sahel Zone, the Republic of Niger suffers from severe drought
snce 1970. The lands classified as arable (12% of the total surface) and those presently cultivated
(2.5%) are continuoudy decreasing and their fertility declining due to water shortage, wind erosion,
disappearance of vegetation, and demographic growth.

The only important water resource of the Republic of Niger is the River Niger, ranked third in Africa
by its length of 4,200 km, which flows through Guinea, Mdi, Niger, Benin and Nigeria (see Figure
1-2). The river firgt takes a north-east direction towards the fringes of the Sahara, on the way it
traverses an inner deltawhere it looses an important part of its discharge by evaporation, then it turns
back forming alarge bend and flowing south-east to the Gulf of Guinea

The surface of its catchment area is shared by nine countries (Guineg, Ivory Coast, Mdi, Niger,
Burkina Faso, Benin, Cameroon, Chad, and Nigeria) and can be divided into four main sections with
different physical and geographica characterigtics.

1. The Upper Niger from its source in Guinea to Ségou, 200 km downstream of Bamako. The
upper basin covers a surface of approximately 240,000 kn.

2. The Lake Basin or Inner Delta from Ségou to Tossaye at the Niger bend, with an area of some
80,000 knr.

3. The Middle Niger between Tossaye and Maanville. Its basn covers a surface of around
900,000 knt including "theoretica” catchment aress a the left bank, which are practicaly
without discharge.

4. The Lower Niger from Mdanville to the mouth in the Gulf of Guinea with a catchment area of
720,000 kn, induding Benue River.

Along 550 km the River Niger traverses the south-western part of the Republic of Niger from the
Mdi border until the frontier with Nigeria. In the downstream part the river forms Niger's border
with Benin.
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Paralle to the catastrophic deterioration of soils, the surface water resource of the River Niger is
strongly affected by the drought that has been striking the Sahel Zone since 1970 (see Figure
1-3):

Since 1970, the average annud discharge of the Niger River has dropped by more than 30%
compared to previous times. The mean flow of the Niger a Niamey, measured over a long
period, now amounts to 696 m3/s (period after 1970), wheress it attained formerly 1035 md/s
(period before 1970).

The changes in the flow regime during the low flow season are dill more severe. Formerly the
low flow just occurred during the months of May and June, but snce 1970 it is observed that the
low flow season extends over a period of nearly four months, from April until July.

At the same time the minimum flow during the low flow season has srongly decreased. The
discharges during the driest month in an average year formerly amounted to 70 m¥/s, but since
1970 do not reach more than 20 m?/s. In exceptionally dry years, hardly any more flow can be
measured. In May 1985, for the first time in living memory, the River Niger at Niamey stopped
to run.

This dragtic change in the flow regime, the future development of which is unpredicteble, implies
more and more detriments to the fluvia ecosystems, the perennidity of theirrigation, the public health
and the water supply for human consumption, livestock and industry.

As the Republic of Niger does not dispose of aternative water resources of sufficient capacity apart
from River Niger, the only possihility to remedy this Stuation condgsts in congructing a dam to cregte
aufficient storage capacity to ensure a systematic augmentetion of the river's low flow regime, thus
sopping further degradation.

12 PROJECT HISTORY

The "Minigtry of Public Works' (Ministére des Travaux Publics), and later the "High Commission of
Kandadji Dam" (Haut Commissariat au Barrage de Kandadji - HC/BK) initiated severa studies
since 1976. These studies have convincingly shown that Kandadji is the most favourable site for the
congruction of a dam aong the Niger River reach within the Republic of Niger. The reasons
therefore are:

At the site of Kandadii, the hill of Ourouba with a height & more than 100 m is located at the
right bank near to the riverbed and causes an exceptiona narrowing of the Niger Vdley. The
dam can be connected with the hill so that the structure will have the shortest possible length,
thus minimising quantitiesand cost.

A few kilometres upsiream from this dte the tributary Gorouol joins the Niger. It widens the
valey consderably and provides the potentia for areservoir of large capacity.

Moreover, this Site has the advantage of being located far upstream within the country, thus being
able to supply dl irrigable lands dong the valey. This permits to achieve the highest possble
benefit from the low flow augmentation.
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The previous studies comprised in particular:

An 'Etude de Factibilité du Barrage de Kandadji", carried out between 1976 and 1980 by
Sofrelec: This study investigated an ambitious multi-purpose project with the objective to satisfy
the long-term energy demands of Niger, to secure the water demands for human consumption,
livestock, irrigation and industry, and to improve the navigaion on the river. The sudy
recommended a dam with areservoir capacity of some 14 billion m3, a maximum reservoir water
level of 239 m and a crest devation of 242 m. The reservoir surface would have extended far
on the territory of neighbouring Mdlii.

Between 1981 and 1982 Sofrelec, Electricité de France and Sir Alexander Gibb & Partners
prepared some complementary studies, aiming a optimising the Kandadji Dam and investigating
the part it could play in the development programme of the Middle Niger Basin. In 1982 Sir
Alexander Gibb & Partners and Electricité de France were the authors of the study "Extension
des Etudes complémentaires’ that examined the ste of "W"at Gambou in more detail. These
complementary studies presented as best and least- cost dternative amodified Kandadji Dam
with a crest evation of 228 m, that could be raised in alater, second stage to an eevation of
241 m.In amaster plan study of the Niger River stretch Timbuktu- Gaya in the Liptako-Gourma
region, carried out by Electrowatt in 1983, the dam site of Kandadiji was taken into
consderation together with the Sites of Tossayein Mai and Gambou in Niger.

In 1985 and 1986, Lavdin International recommended in its "Etude du Dével oppement along
Terme du Sous-secteur de I’ Electricité au Niger" from an energetic point of view to abandon
the Kandadji Dam in favour of Gambou, a recommendation that was followed by the
government at thetime.

In spite of dl these Sudies no structure for flow regulation was built up to now on the Niger, and the
fluvid ecosysystem continued to degradate due to decreasing discharges severe drought in the Niger
Badin, and hydraulic and eolian erosion. The consegquences of thissituation are now as follows

The supply with irrigation water becomes more and more difficult and cos-intensive.

The water supply of Niamey is ensured by the condruction of a sl Structure a Goudd,
however, Sltation menaces its functioning.

From the point of view of public hedth, wastewater flowing into the river combined with low
flow and standing weters have led to an increase of diseases connected with water pollution.

The fish resources of the river decrease and the markets traditionaly supplied by Niger more and
more change to importation from Burkina Faso and Madli.

River navigation traffic becomes less and is interrupted due to low water levels during the dry
Season.

The surface of "Bourgou” cultivation is decreasing due to water shortage and siltation, entailing
difficultiesin fodder availability for livestock and endangering the surviva of hippopotamus.

Thelow water levelsfadilitate the spreading of water hyacinths, which dso invade the rice fids.
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13 OBJECTIVES OF THE PRESENT STUDY

The severity of the present Stuation has moved the authorities of Niger to revive former plansfor the
congruction of a dam at Kandadji. However, the project should be less ambitious than in the past
and have the primary purpose to regulate the flow of Niger River. This has led to a re-definition of
the priorities assgned to the project, namely:

Asauring low flow augmentetion to atenuate the degradetion of the environment and other
problems resulting from water shortage and low water levels,
Securing the perennidity of irrigation,
Satidfying the water demands for human consumption, livestock and industry dong the valley,
Generating hydrodlectric energy as a sub-purpose to vaorise the investment, if economicaly
judtified.
It was left to a new study to trandate these modified objectives into a new project concept, more
modest in its dimensions, and to andyse its technicd, environmenta, socio-economic and financia
feeshility.

14 STRUCTURE OF THE STUDY

The Government of the Republic of Niger, represented by the Haut Commissariat au Barrage de
Kandadji (HC/BK), awarded this new Feashility Study for Kandadji Dam to a Joint Venture
consgting of the Consultants Lahmeyer Internationd GmbH (Germany) and Dar Al-Handasah
(Egypt). Financing was secured by the African Development Fund (Fonds African de
Développement - FAD). The Contract No. 001/99/CAB/PM/HCBK was signed by the two
parties on 12 March 1999 and the commencement date of services was fixed for 01 May 1999.

The study programme was divided into two Phases asfollows:

Phese | Socid, Economic and Environmental Diagnods and Definition of the Reservoir
Characterigtics (Diagnogtic socid, économique et environnementa et Dé&ermination
des Caractéristiques de la Retenue),

Phasell:  Feaeshility Sudy (Etude de Faisahilité).
The study results are documented in 8 individua reports for Phase | and 5 reports for Phase 1l

Phasel: Vol.1 - Updaing of Climatologica, Hydrologicd and Sedimentologicad Studies
(Actudistion des FEtudes climaologiques, hydrologiques et
sédimentologiques)

Vol. 2 - Review of Geologica, Geotechnical and Geomorphologica Studies (Revue
des Etudes géologiques, géotechniques et géomorphol ogiques)

Vol.3 - Diagnossof Irrigable Lands (Diagnogtic des Terres irrigables)

Vol.4 - Socid and Environmentd Diagnoss
(Diagnogtic environnementa et socid)

Vol.5 - Diagnoss of Water and Electricity Demand
(Diagnogtic des Besoins en Eau et en Electricité)
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Vol.6 - Moddling and Optimisation of Reservoir Operation
(Moddisation et Optimisation de la Gestion de la Retenue)
Vol. 7 - Diagnoss of Socio-economic Data
(Diagnostic des Données socio- économiques)
Vol. 8 - Définition of Unit Prices
(Détermination des Prix unitaires).

Phasell: Vol.1 - Dam Concept (Conception du Barrage)
Vol.2 - Concept of Hydropower Plant
(Conception de la Centrde Hydrod ectrique)
Vol.3 - Study on Hydro-agricultura Developments
(Etude des Aménagements Hydro- agricoles)
Vol.4 - Environmenta Impact Study (Etude dimpact sur I'Environnement)
Vol.5 - Cos/Benefit Analyss and Project Judtification
(Anayse Colts/Avantages et Jugtification du Projet)

Annex: Set of Drawings (Cahier des Plans).

The present "Summary Report” was prepared in French and English and provides a synopsis of al
important findings and conclusons. For more detailed information, reference should be made to the
individua reports.

15 OVERVIEW OF SIMILAR PROJECTS EXISTING IN THE SUB-REGION

Climaticdly large parts of the Sahel and centrd parts of Africaare characterised by along annud dry
season and arainy season concentrated on severd months. The more moving to the north towards
the fringes of the Sahara, the lower becomes the rainfall and the shorter the rainy season. Lifein this
region thus depends to a large extent on the management of the existing water resources, among
which the surface water is of vitd importance for al agriculturd and pastord development. Since
more than fifty years, the congtruction of dams has become a widdy applied solution to ease the
severe problems resulting from weter shortage.

In the West- African sub-region a large number of dams are in operation sSince many years. A lot of
them are located in the catchment area of the River Niger. Thesedams have successtully contributed
to development and their benefits were congderable. Mosily they are multipurpose projects (low
flow augmentation, drinking water supply, irrigation, hydropower), smilar to Kandadji Dam, which
will be the first project of thiskind in the Republic of Niger.

Thefollowing ligt gives an overview of the existing large damsin the region, however making no daim
to be exhaudtive:

Mali: - Markala Dam: The Markala Dam is located on the River Niger, some 40
km downstream of the city of Ségou. The dam has been commissioned in
1947. Like Kandadji, the principd structure is an earth dam with a length of
1.8 km and a height of 8 m. A concrete weir with a length of 818 m
accommodates 14 bays, each equipped with 35 flaps. Since more than 50
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years, the project fulfils its purpose remarkably, i.e. it assures by gravitationa
force the irrigation of 60,000 ha on the right bank of the river. A
rehabilitation program for the civil structures and the mechanica equipment
was carried out between 1995 and 1998.

- Sdingué Dam:  The multipurpose project of Sdingué is on the River
Sankarani, 60 km upstream of its confluence with the Niger. Commissioned
in 1984, the dam sarves for the irrigation of agriculturd perimeters, energy
generation, flood protection, increese of fishery potentia, and the
improvement of navigation on the Niger by flow regularisation. The project
congsts of a central concrete gravity dam with spillway (capecity: 3,500
md¥/s) and hydropower plant (installed capacity: 48 MW), and two laterad
eathfill dams of 16 m height and 2.3 km length. The Storage covers a
surface of 430 km? and its active capacity amountsto 1.93 billion ma.

- Manantali Dam: The project of Manantdi on the River Bafing isanintegral
part of the "River Senegd Project” (Projet du Fleuve Sénégd), planned for
irrigetion and energy production. Although the dam itself is completed since
long, the congtruction of the hydropower plant underwent long delays. Once
the plant will be completed, the scheme will dispose of a capacity of 200
MW and supply dectricity to Mai (52%), Senegd (33%) and Mauritania
(15%).

BurkinaFaso. - BagréDam: The dam of Bagré on the River Nakanbé, in the catchment
area of the Valta, is a multipurpose project comprising azoned earthfill dam
with a height of 30 m and a Storage capacity of 1.7 billion m3. The project
sarves for irrigation, energy production (16 MW), and the improvement of
pisciculture. Bagré Dam was commissioned in the year 1992.

- Ziga Dam Ziga Dam, dso located on the River Nakanbé, secures the
water supply for the city of Ouagadougou. The project isin operation sSince
1998 and condgts of a homogeneous earth dam with alength of 3.5 km and
aheight of 14 m. Itsreservoir cgpacity amounts to 207 million m?.

Nigeria: - Kainji Dam: The Kainji Dam on the River Niger, 102 km to the north of
Jebba, is also a multipurpose project. 1t produces hydroelectric energy and
serves for irrigation, flood protection, and for the improvement of the
navigation on the Niger.

Commissioned in 1968, the Kainji Project consists of three parts.

(1) a550 m long concrete gravity dam, which incorporates the spillway and
the hydropower plant,

(2) a7,8kmlong rockfill dam at the right bank,

(3) an additiona saddle dam to close the reservoir.

The gravity dam section has a maximum height of 64 m. The reservoir
extends over alength of 136 km and disposes of atotal capacity of 15
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billion m3. The project caused the resettlement of 44,000 people.

The spillway is equipped with 4 radia gates (15,3 m x 15,3 m) having atotd
spilling capecity of 7,900 m?/s.

Two shiplocks with an intermediate pond secure the maintenance of
navigation.

Eight units with a total installed capacity of 760 MW (4 x 80 MW, 2 x 100
MW, 2 x 120 MW) generate hydrodectric energy. In combination with
other projects, Nigeria produces 43% of its energy by hydropower. An
average annua energy of 6,990 GWh was generated between 1988 and
1998 for the domestic supply aswell asfor export to Benin and Niger.

Apart from the projects described above, it must be noted that in dl these countries alot of other
smal multipurpose dam projects are in operation, which have considerably contributed to the
nationa economic development and have become indispensable.

Many additiond projects are at present in different stages of planning.
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2 THE SECTORS AND SUB-SECTORS AFFECTED

The "Haut Commissariat au Barage de Kandadji”, assigned to the Prime Minigter, will be charged
with the implementation of the project which - redefined in function of its new priorities - is a
multipurpose structure and thus concerns different important sectors of the Republic of Niger.

This chapter gives an overview of the following most relevant sectors and sub-sectors affected by the
project:

Water Resources,

Environment,

Agriculture,

Livestock,

FHdhing,

Public Hedth,

Energy.

The preservation of water resources and environment is assigned to the Ministére de I'Hydraulique
et de I'Environnement and the Ministere de I'Environnement et de la Lutte Contre la
Désertification. The irrigation of agricultura land dong the valey of River Niger is under the
repongbility of the Direction du Génie Rural and the Office des Aménagements Hydro-
Agricoles which is part of the Ministéere de I'Agriculture. The project aso concerns the Ministére
de la Santé with regard to epidemic water-related diseases. Due to the project's generation of
hydrodectricity as a sub-purpose, the energy sector is aso affected, of which the Société
Nigérienne d'Electricité (NIGELEC) takes charge of. The NIGELEC is assigned to the Ministére
des Mines et de I'Energie.

21 WATER RESOURCES

The River Niger and its right bank tributaries represent the country's only mgjor surface water
resource. The river's mean annud flow a Niamey amounts to approximatdly 22 billion m3. As
dready mentioned in the Introduction (Chapter 1), the problem does not lie in the quantity, but in the
irregular flow regime and the low flow season during the months of May and June, when the
discharge drops to a few m?/s only. Due to climatic changes this phenomenon has intensified over
the last three decades and condtitutes now a serious danger jeopardisng human, wildlife and
environmental conditions.

Apart from Niger River, surface water is only available in smal quantities in some southern parts of
Niger, eg. in the regions of Ader-Doutchi Maggia, Maradi and in the Komadougou Valey.

In Niger, artificia reservoirs represent a very important water resource. Nevertheless, there are only
around 20 of them, al with limited volumes, providing atotal storage capacity of around 100 million
m?3. Some twenty new reservoirs are presently in the planning stage.

Renewable underground water resources are less important compared to surface water. They come
up to 2.5 hillion m?, less than 20% among them are exploited by villagers, herdsmen, city dwellers or
are used for smdll irrigation. To this potentid have to be added the non-renewable underground
water resources in the desert areas in the north of the country, estimated at around 2,000 billion m?3,
from which just atiny part is exploited by the mines.
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22 ENVIRONMENT

Scientific knowledge as wdl as the various environmenta diagnostics carried out in Niger agree in
the existence of a relationship between dimatic change, desartification and the sustainability of the
exisging production systems. In this context, the present consensus of opinion is that there is an
increasing tendency towards drought and desartification (which is continuoudy gaining ground) and
that the west of Niger should experience more frequent drought periods. Hence, it is expected that
water becomes an increasingly rare resource in the Niger basin.

From the biological diversity point of view, the Niger presents alarge flord, fauna and fish wedth, in
addition to numerous terestrid as wel as semi-aquatic ecosystems. However, this wedth in
biodivergty is subject to a progressive degradation, in spite of the conservation efforts deployed by
the authorities through political and strategic measures. The particular case of the forest resourcesis
aarming with around 100,000 ha of forest area lost annudly under the combined effects of
uncontrolled timber cutting, bush fires, overgrazing, expanson of cultivated areas and recurrent
droughts.

In fact, a severe reduction is expected in the future in the surface area and productivity of the natural
ecosystems that support the mgjority of these speciesin dl their diversities and that provide a wide
range of goods and services to the community.

In the specific case of the Niger River Vdley, this later fosters large areas of humid zones on ether
Sde of the river offering enormous potentids for naturd reproduction and multitudes of habitats and
biotopes following their marling. Currently we are observing their continuous degradation mainly due
to severe drought periods, which are occurring earlier and for longer duraions putting their
sudtainability in danger.

Therefore, the biggest chdlenges to overcome remain:

The preservation of the environment, which is subject to drought and desertification.
The establishment of a sustainable management system of the natural resources.

Asto the legidative and indtitutiona framework, the judicid setting of the environment management in
Niger is characterised by awell -integrated plan with principdly:
The enactment on 29 December 1998 of Law 98-56 about the environmental management
regulations, the text of which is being elaborated.

The cregtion of a "Nationd Council for the Environment for a Sustainable Development”
(NCSD).

The eaboration of a"National Plan of the Environment for Sustainable Development” (NPESD).
The eaboration of a programme to fight againgt poverty.
The implementation of the "Programme for Economic Recovery” (PRE).

The creation of a minigtry responsble for the preservation of the environment and the fight
againg desertification, including the BEEEI.

The Prime Minister’ s political declaration.
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A part from the conventions and agreements dedling exclusvely with environment, Niger participated
as well in conventions that led to the cregtion of the "Authority for the Niger Basin" (ABN), the
"Authority of Liptako Gourma' (ALG) and the "Mixed Commisson for Nigero-Nigerian Co
operation”. Certain provisionsin these conventions concern the Kandadji dam as well as the control
and preservation of the environment through the establishment of standards and measures gpplicable
to the member countries for water use in the basin, preservation and reduction of water pollution and
the preservation of public health and genetic resources (fauna and flora).

23 AGRICULTURE

Climate remains the most important factor influencing agricultural production in Niger. It was noticed
that the growth of the agriculturd sector has been restrained by various factors (including weter)

resulting particulaly from the combined effects of the extensve production systems in an
unfavourable physical environment, a high demographic growth rate and economic factors of which

the terms of trade are most outstanding. Hence, the development tendencies in the rurd sector have
mogtly been negative.

The economic damages caused by drought periods can be important as experienced during the 1968
— 1973 period, which caused the loss of 600,000 tons of ceredls in the Sahelian countries, which
corresponds to around 15 % of the average annua revenue.

Moreover, it isinevitable that the congtruction of new irrigation developments in a Stugtion of limited
natural resources coupled with the growth of the rura population and the herds sze generates
conflicts between the different land and water users, especidly between livestock raisers and
famers.

It isdso evident that in the long-term the sector will not be able to escape the harmful consequences
of climatic changes. Hence:

Intengfying the exploitation of the large potentid of irrigable lands in the Niger Vdley (122,000
ha) will be compromised by the drastic reduction of the river flow, epecidly during dry season,
which corresponds to the period of high crop water requirements.

Intensfying the production will lead to the increase n use of fertilisers and pedticides, with
potentidly negetive effects on the environmen.

The decrease of the river water level will lead as well to an incresse in cost of water resources
mohilisation and pumping and measures needed to fight soil degradation, which will render some
developments non-viable from financia perspectives.

The food insecurity will become an ever-increasing problem even in aress reaively rich in
resources. Land degradation and desertification will be linked to poverty, migration and food
insecurity, generating different conflicts.

In conclusion, it is expected that dl other condraints that restrain the development of the agriculture
sector can be mitigated by implementing various strategies and nationa policies by the Government
of Niger. However, without a pardle water resources management and control palitic, especidly
with regards to climatic hazards and increasing tendencies of droughts, the agriculture sector
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development and the sustainable improvement of the populations food security will be doomed to
fal.

24  LIVESTOCK

Niger is a country with an vocation for pastoral production. However, fodder availability isthe main
condraint. Indeed, the nutritive needs for the upkeep of the livestock are not available dl year
round. Thisis mainly observed in the agriculturd arees, particularly dong the riverbanks. The grazing
aress are decreasing and degrading. There is an increasing reduction in grazing areas due to ether
overgrazing or water deficit.

In the pagt, the long-term exponentid growth of the number of herds had aways been impeded by
catastrophic events (droughts or epizootic diseases such as the plague). If for the years to come the
sanitary Stuation could be controlled, the sub-region countries Hill live under the fear of the
recurrence of droughts, and its particular consequences related to the complete loss or decrease in
the number of livestock.

Nowadays as well, a strong increase in the numbers of heeds is improbable consdering the
important decrease in the potentid land for grazing. On the other hand, livestock raising could be
subject to an important increase with the increasing raise in demand. It is believed that the number of
heads will be subject to a decrease following extensve exploiteation, important migration or drought.
The traditiond and extensve method of livestock breeding with poor livestock productivity will

adwaysremain to dominate.

Hence and in view of the importance of livestock breeding and its socio-economic functions a the
regiond and netiond levels, namely that

Livestock breeding occupies the 4th rank in the components of the GDP and the 2nd rank after
uranium in export products,

Livestock breeding concerns a large portion of the rurad populaion (more than 80% of the
families are livestock owners),

Livestock isamain congtituent of capita and savings. The livestock capitd of the study zone was
estimated at around 83 billion FCFA in 1998,

For the producers, breading has an importance that exceeds its economic vaue,

it is necessary that a baance between numbers, nutrition availability, socia peace and environment
preservetion be sought and that a breeding system less dependent on climatic hazards be envisaged,
which is dmost impossible to realise with the present trends.

25  FISHING

The adversity of the Sahelian climate recorded during the last 30 years and the consecutive
degradation of the agquatic ecosystems have condderably affected the biologica diversity and the
fisheries productivity. To these natura causes are added the environmental effects of the sector
programmes for hydro-agricultural developments on the flood plains that condtitute the main grounds
for fish production and spawning.
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Hence, the fish production, which was estimated in 1969 at around 7,177 tons has recorded afall of
approximately 6,277 tons, i.e. 88% in 17 years. Although this drop was éttributed to an
overexplaitation of the fish stock, it is dso recognised that fish production in ariver is directly related
to the variahility of the flow, which determines the flooded area of the dluvid plain.

The pisciculture potentid of the Niger River Valley is of two sorts: the fishery stesin ponds and the
fishery dtes in floating cages. Pumping, used for the water supply, congtitutes a mgjor constraint for
the development of the pisciculture in ponds due the large variability in flow of the Niger River.

In conclusion, the fishing sector has experienced a severe degradation during the last 30 years of
drought. Emergency measures, such as a regulaion of theriver flow, are necessary to safeguard the
abundance and sugtainability of the fishing resources in the Niger River.

26 PUBLIC HEALTH

The Niger River is presently used to discharge alarge portion of the liquid wastes of the communities
dong the riverbanks, particularly the city of Niamey. To the ecologica consequences linked to the
water pollution, especidly in dry season, is added the risk of a severe deterioration in public hedlth
and life expectancy. The contamination of the river and consequently the water tables and food
products (especidly during cultivation, harvesting, treatment, stocking, transport and find
preparation) by the different faeca germs will increase the risk of exposure to infectious diseases
(cholera, dysentery, diarrhoea, leprosy, scabies, hepdtitis, etc.)

To these risks linked to the deterioration in water quality are added the serious health problems with
which Niger is confronted: wesk public hedth cover, insufficient hedth infrastructure, wesk human
health resources, etc.

The deterioration of the environmenta qudity, in particular, will become an increasingly important
factor negatively influencing the public health conditions of the concerned population, reducing their
qudlity of life and compromising a sustainable devel opment.

27 ENERGY

Traditiondly, wood and cod are the principa energy sources in more than 90% of the households.
With an increase of energy consumption proportiond to the demographic growth rate of 3,2% per
year, a srong degradation of vegetation in the surroundings of settlements can be observed. Electric
energy does not make up more than 2% of the energy balance of the Republic of Niger.

The supply with dectric energy is mainly secured by the "Société Nigérienne d Electricité
(NIGELEC)", a mixed company with 95% of its shares hold by the government. Founded in 1968
with its headquarter in Niamey, NIGELEC is responsble for al activities concerning production,
purchase, transport and distribution of electric energy on the territory of the Republic of Niger. The
transfer of the present responsibilities of NIGELEC to a private company is being consdered.

Since 1976 NIGELEC has reduced its own production and is concentrating on energy purchase,
trangport and distribution.  Presently more than 80% of the electric energy distributed by NIGELEC
is imported from Nigeria (2 lines of 132 kV from Birnin Kebbi to the zone "Heuve', 2 lines of 123
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kV from Katsna to the zone "Centre EXt") (see Figure 2-1). Tariffsarerevised each 3yearsand are
negotiated on aUSS$ basis. The eectricity system of the Republic of Niger is thus characterised by a
strong dependency on imports from abroad.

Since 1975 the company "Société Nigérienne de Charbon (SONICHAR)" is working as a new
utility on the dectricity sub-sector to supply the mining companies and the cities of Agadez, Arlit and
Tchirozérine. SONICHAR has constructed a thermal power plant with a net capacity of 2 x 16
MW which isfired by cod from amine a Anou Araren, which is exploited by SONICHAR.

Sixty communities in Niger are presently eectrified. Twenty-three of them are connected to the
digribution system in the zone "Feuve', deven to the system in the zone "Centre E", and twenty-Sx
dispose of independent thermd plants. The systems connected to the transmission lines or fed by
diesd plants do not supply more than 6% of the nationad population. Less than 40% of the
inhabitants of the capital Niamey, presently numbering 627,000, are connected to the grid. The tota
eectricity consumption in Niger amounts to about 250 GWhlyesr, i.e. 25 kWh/year per capita

To initiate a process of economic development on a long-term basis, Niger has defined the following
drategic gods within its " Programme for Economic Recovery” (Programme de Relance Economique
— PRE):

Boogting the country's dectrification by increasing the connecting rate and securing access to
dectricity for dl inhabitants in order to promote socio-economic development, especidly in the
industrial and commercid sector,

Reduction of dependence on energy imports by promoting national resources,
Incentives for the efficient use of energy,
Egtablishment of an gppropriate energy planning system.
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