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:’ MOYEN BAN1 PLAINS DEVELOPMENT PROGRAMME
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Summarv of the Environmental Imnact Assessment
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INTRODUCTION

For several years Mali’s economy underwent major upheavals stemming from
1.1
the serious droughts it faced. In the process, agricultural production declined considerably
and on reviewing the situation, the Government came to the conclusion that actions aimed
at a reasonable level of food security and the control of water, should be the country’s lead
development priorities. Accordingly, the programme to develop the Moyen Bani Plains is
a response to this long-standing national concern.
.
Indeed, the Moyen Bani, a previously prosperous region was hit hard by the
1.2
droughts which have been raging in the, Sahel for several decades now. Many irrigation
facilities were built on the Plains, during the pre-independence period in 1960, to improve
the yields of rice produced locally, but the water resources could not be put under control.
In the aftermath of the drought, recession crops became increasingly difficult because the
plains were no longer flooded and farmers were often forced to turn to dry farming which
was risky and not very productive.
Consequently, the proposed programme aims at increasing the water level of
1.3
the river Bani so that it dominates the. plains by means of a shelf in Talo. The related
irrigable scheme will help provide sufficient food for a population whose main source of
income is farming.
As this type of facility cannot be implemented without modifying the natural
1.4
and human environment, especially upstream and downstream, an environmental impact
assessment was commissioned in 1995. Its main conclusion was that without a precise
contour alignment of the future barrier lake it would be difficult to quantify the effects that
would necessitate a resettlement of people living on the west bank of the Bani. Therefore,
complementary studies, hydrological, topographic, environmental and socio-economic studies
in particular, were conducted in 1997, to determine the risks of floods and the possible runoff effects. This document summarizes the EIA of 1995 and the above-mentioned
complementary studies.
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2. DESCRIPTION OF THE EXISTING ENVIRONMENT .AND THE PROGRAMME
The programme impact area is in the;;administrative region of Segou in the
.;2.1’
sudano-sahelian belt (the San, Segou and Bia circles), on the banks of the Bani, tributary of
the Niger. In the past, the areas to be managed under the programme, would be flooded
‘. when the Bani rose.
The Moyen Bani area is situated on a Precambrian stand known as the Koutiala
2.2.
sandstone, made up of alluvion deposits (some recent. and others .less so),. It features a subarid sudano-sahelian climate with a long dry season labsting. from October to May, and a rainy
season from June to September. The average t.empe,rature is 28” C with a peak of 32’“. C in
May and a minimum of 23” C in January. ‘5 The avemge annual rainfall is 750 mm-.and
potential evapotranspiration (ETP - Penman) is 2.600 mm.
2.3

‘7;
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The project impact area accounts for .three.main zones:
to the north, the inter&x zone situated between the Niger and
the Bani where the ‘Sai; Wa.$ and Doukouloma forest reserves, he.
.The latter is located, at, .arouti&$O~ km to the .upper end of the site
planned for the Talo shelf which is flooded periodically when the Bani
rises;
between the Bani and the paved road (RN6) ,, mainly to. the west of the
San, is the zone prone to .&$@ng whenthe’Bani rises, .made up of a
succession of shallow basins. ‘- Since the droughts started, floods are
increasingly few and far between; and
further south of the road linkmg the. San to Bla, is a non-floodable
area, favorable to rain-&d. crops (cotton) and endowed’with pastures
where livestock can move fro& Mopti to the regions of Koutiala and
Sikasso.

In the project impact area the, level of underground water is currently about
2.4
15 to 20 m. According to the people sukeyed,: .in --&cent decades, this level has tended to ,.
fall as the flooded areas decreased. The quality of the undergrorrnd water in the a.rea is
satisfactory and so are the waters of the Barri.
The project impact area features long-haired game or carnivores like the jackal
2.5,
and some small rodents, as well as a variety of birds specific to the region: the seed-eaters,
aquatic birds like queleas, wild guinea fowls, black@rtrid.ges, teals, bustards, grey he*rons,
. etc... Their numbers decreased considerably as $$esult of drought, deforestation and
. hunting.
In 1994, the population living in the a,rea i.e.in the town of San and the 43
2.6
villages situated around the schemes, was estimated $63.700 inhabitants. Although the left
bank of the dam is not as densely populated, as the ri&t bank because of its low agricultural
potential, its population, all the villages combined, was 15.500 in 1994. Some of these
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villages, Iocated at 10 to 15 km from the Bani, were flooded naturally in the past when the
Bani rose. These occurrences have become rare in recent years and the last major flood.
dates back to 1967. Hence, the general and continuous deterioration of production and living
‘.
conditions.
kromamme Obiectives and Desim
2.7 :’

The objective of the programme is to contribute to food security and recreate
the natural flooding conditions which prevailed in the pre-drought era. The programme
should also help to restore the environment, rationally manage natural renewable resources,
provide permanent jobs and thus improve significantly, the standard of living in the’ areas
concerned; further the recovery of secular.agricultural activity (flood water rice cultivation)
practiced by farmers on the plains abandoned after decades of dry spells.

2.8

The programme intends to develop two tranches: one of 20 320 ha including
16 030 tonnes of rice, and the other 4 290 ha, with a view to sustaining livestock by sowing
pastures (borgou) and building 490 ha of fish ponds. The expected peak production is
43.200 of paddy rice, 210 tonnes of fish and 1.320 tonnes of meat .(live weight). The first
phase will enable the, development of 7.850 ha, including 4.750 of controlled flooded
cultivation, 250 ha of small schemes and marshlands, .2.470 of “bourgoutieres” and 380 ha
of fish ponds.
The technical design of the programme is based primarily on the
2.9
implementation of a shelf on the Bani in Talo. This structure has a useful discharge crest
of 276 m and a shore crest of 274.35, m. Upstream, protection dikes (Talo-Wori and TaloFani) complete the structure. The controlled flood crop facilities are fed by a main pipe
located on the lower left bank and the regulation structures make it possible to control the
change in the water level of the devices arranged in falls. Facilities for the right bank have
also been identified. The management of such a system is relatively simple and offers the
advantage of enabling farmers to use their traditional rice-growing methods without any
major change in their habits. The main advantage of the facilities being to secure flood crops
which are currently very precarious.
2.10
The specific purpose of the project is to implement the facilities required for
the controlled flooding of the Tounga-Ouest and Tounga-Centre schemes, located
downstream, the Woloni depression, and measures that should lead to the effective
development of schemes and better living conditions for the people.
Project components are:

2.11
A.

Irrigation and Service Roads

Construction of a shelf in reinforced concrete, intake and drainage structures
in concrete and masonry, equipped with metal sluice gates and wooden cofferdams;
construction of protection dikes and separation of the schemes by packs of compact earth,
digging of supply and/or drainage pipes (in the earth) for the schemes; development of the
Cinzana-Katiena-Wori service road; and a 10 m3/s deep valve installed in the shelf, to stand
the flow at low water.
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B.
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.

Helping -more than 1.600 farmers to settle and equipping them, cropping of
around 4759 ha of rice and conducting accommodating -research (experiments on fertilization, .’
varietal tests). This component also aims at securing fodder by cropping and managing 2470
ha of “bourgoutiere” , improving and supervising health, developing and managing 380 ha
of fish ponds and supporting the village in its efforts to develop small irrigated schemes and
marshlands covering an area of over 250 ha.
C.

.

’

Agricultural and Rural Develonment

Farming of Schemes and Accommodating Measures

Under this component, administrative-operating and technical supervision costs
will be defrayed tioughout the project investment: .phase and so will the initial operating
expenses of productive investments. This component will comprise accommodating measures
that should help improve the physical and so&o-economic envizonment of the
.’ project, a
programme to train professionals and. farmers, a health programme and a forestation
:
:
programme.
:
:
:
.‘.’
:
:
Develoument of Women’s Activities ,.
D.
:

:

This component comprises a programme to support the economic activities of
women (market gardening, small-scale processing, micro-credit), as well as literacy, hygiene,
1.
family health and women’s associations.
E.

Administration and Management

..

This component will cover the investments required to manage the entire
project and the financing of the audit, monitoring, evaluation, including the environmental
monitoring activities.
3.

SOCIO-ECONOMIC AND ENVIRONMENTAL IMPACT

3.1

Positive Effects

The main positive effect expected of the programme is an increase’ in the
3.1.1
region’s food production, particularly that of rice and .meat, which will step up the people’s
calory intake and health. Crop residues, large quantities of straw in particular, and the
development of fodder crops will help meet the requirements of livestock without additional
strain on the: natural pastures of the project impact area.
Recreating natural flood conditions as planned under the project, will favour
3.1.2
the regeneration of the plant cover and therefore of the soils, in the long term. The deposit
of sediment in the floodable areas and the use of appropriate cropping techniques will help
improve the productivity of cultivated soils.
The facilities will offset in part, the effects of drought and will have a positive
3.1.3
impact on the refill of the underground water tables, the resettling of aquatic fauna and the
development of fishing and fish breeding.

..
.,
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Ofi the economic front, the major effects expected include an additional 10.000
3.1.4
tunhes of rice, an increase in the intake of animal protein thanks to an increased production
,.‘of meat and fish, and the creation of 5.000 more jobs in the fields of agriculture and
livestock. In addition, the large-scale facilities to be implemented will mean non-agri@ural
jobs and sustainable infrastructure for the most underprivileged and isolated.
Project implementation will further the organization and socialization of the
3.1.5
people who until then, will be isolated in their villages. The gradual installation of these
facilities will help address the issue of land management and set in motion development at
local level.
3.2

Negative Effects

The EIA carried out in 1995 did not state precisely how the increase in the
3.2.1
level of the river bank to meet the level of the Talo shelf, will lead to flooding, especially
of the villages downstream. These doubts prompted complementary studies especially in
reply to the basic qtiestion of accurately evaluating the risks of flooding downstream after the
construction of the shelf.
3.2.2
On reviewing the historic data available and given the levels of water and
flows expected during the period of operation, the shelf in Talo (down spout shore crest of
274.35 m), will lead to a major increase in the water level to meet the shelf. This will also
induce,an hydraulic axis upstream, increase the. water line upstream, the effects of which will
attenuate as the structure is left behind. More precisely, the complementary studies and the
irrigation model used show that this increase in the water line upstream will be negligible,
20 to 30 km away from the structure. The only village located in the area is the Wori. The
villages located further upstream should not be affected by the shelf. The risks the people
run .are similar to those of the past. Topographic inspection and survey reveal that the
villages located on the left bank are at a higher altitude. Moreover, the fold in the natural
bank runs along the Bani, over most of its course and the floodable areas are formed slowly
from a complex network of canals.
The risks of soil and water pollution stemming from a more intensive use of
3.2.3
inputs would be greater. In the programme impact area, chemicals are currently being used
mainly by seed producers to treat seeds and control red-tailed queleas and locusts. In the
@vent of very high dosage or limited absorption by the soil or the plants, a large amount of
these products may be found in the shallow waters of the drainage ponds upstream. A high
concentration could mean the proliferation of algae, a high consumption of oxygen and thus
a decrease in the clarity and transparency of the water. This would affect the breeding of
some species, especially fish and predators which need to see their prey. Visits to the rice
plots in the programme area revealed the presence of algae on various plots following a poor
. spread of fertilizers before watering. Moreover, an abusive use of pesticides and fertilizers
-could have adverse effects on the people’s health.
3.2.4
The quality the river Bani’s water upstream could be affected by the
programme and so could aquatic life over a long distance downstream. Similarly, it could
have significant effects on the people’s health in so far as surface water is still largely used
for household chores and cooking in the villages close to the Bani and ponds.

6
.Thechanges in the flow upstream could be major especially in the dry season.
3.2.5
Downstream, the impact will be negligible asthe river flows across the shelf with the same
intensity and frequency as before. The transport of solid matter would be slowed down by
the shelf and a6 a. result, there is a possibility of erosion downstream. Nevertheless, the
situation is not a threat for two reasons: (i) sed&neFt, movement is limited and, occurs only
part of the year; and (ii) the bed of the Bani is made up of sand deposits and cemented gravel
highly resistant to erosion.
The controlled flooding facilities will limit the free passage of livestock and
3.2.6
could increase the pressure on poor soils and to a lesser extent, on the regularly flooded
areas. However; the presence of crop residues after the rainy season, of grazing lands&and
water points around the reservoir in sufficient quantities should help secure good reserves of
animal fodder. On the lower left bank the pastures situation will remain unchanged.
.3.2.7
: From the standpoint of health, the facilities will not lead to new causes of
morbidity but will have either a positive or negative impact on the develo.pment of already
existing endemics and epidemics. As a consequence whereof, there could be an increase. in
diseases. such as bilharziosis and malaria. On a ,more positive note, the expected
impro.vement of the economic level of the recipients -needs to be pointed out. ‘A better food
intake. will enable resistance to diseases especially among the young,. pregnant women and
the
old.
The construction of the shelf, structures and dikes will mean removing a
3.2.8
large volume of material from the programme area. The opening of quarries would mean
destroying the plant cover where it exists. Pits opened in the context of the programme may
become major breeding grounds for vectors of malaria and bilharziosis.
4.

CORRECTIVE MEASURES

4.1
The corrective measures related to the use of inputs will address the negative
effects. caused by the foreseeable use of fertilizers and pesticides. Although in the
programme area and in the neighbouring rice fields pesticides are rarely used, the EIA
recommends the necessary precautions be taken. To. control the quality of the soils and
waters, strict conditions for the use of fertilizers and pesticides must be laid down. With
regard to the management of pesticides, the EIA indicated that a new Malian law is expected
to be passed on the regulation of the authorization and control: of agro-pharmaceutical
products. Mali will adopt the FAO code regulati~ng the supply and use<of pesticides and the
regulations governing pesticides common to member states of the Inter-State Committee for
the Drought Control in the Sahel (CILSS). The programme should also adopt the Integrated
Pest Management System by combining chemical and biological control, so as to reduce the
cost of insect control. A proposal has been made to incorporate corrective measures into the
programme and promote fertilizer spreading. Thi& is indispensable as most farmers
practicing traditional millet farming are not used to using fertilizers.
4.2
In order to avoid the problems of sedimentation at the mouth of the canal, a
precise alignment of the tap and a settling pit .is recdmmendad. The deposits in the ma.in
canal will be removed every five years and the bank of.the canal and dikes repaired if they

.

.

.
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show signs of erosion. It will be necessary to state clearly whether it is the agency in charge
of managing the equipment or the farmers who will be responsible for maintaining the canals
.I. and the structures.
The’ EIA recommends a proper promotion of the treatment and storage of
4.3
residues which, if properly stored and kept, will not only be used when pastures disappear
and are replaced by rice, but will also relieve the pressure, on the intermediate grazing areas.
.Concerning the access of the livestock to the plots and dikes in the programme area, relevant
rules will have to be defined and implemented. These rules should pinpoint the rights and
duties of herdsmen and farmers, in the movement of livestock, in order to protect the
facilities, cultivated plots, pastures and trees. These rules, in line with those in force
nationwide, should be drawn in concert with,the people concerned, prior to the take-off of
the programme to develop the Plains.

_’
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Concerning health, the review of the data on the main water-related endemics
4.4
should be updated and disseminated and supplemented by epidemiological studies, to be
undertaken in the context of the project’s health programme. This programme will
:
concentrate specifically on the most vulnerable villages.
:
With regard to the removal of materials, specific and strict provisions will
4.5
have to be made and brought to the notice of enterprises involved in the works.
Specifications should demand the refilling of pits at,.the end of works and clearly state the
locations of quarries and other installations likely to modify the plant cover, soils and waters,
following the justified opinion of the departments responsible for protecting nature: in
particular, the forest, fishing and fauna subdivisions, as well as the health division. Plant
losses due to the works will be replaced by windbreaks and shrubs planted along : the dikes
and canals.
Measures for monitoring among others, the quality of the waters, soils and
4.6
natural vegetation and fauna will be the responsibility of the National Environmental Action
Plan (NEAP), which will be provided with resources under the project to carry them out.
Samples will be taken before project start-up. With regard to economic activities, livestock
in particular will be monitored since their development may be conditioned by the increase
in fodder and they may have considerable effects on the facilities. Wild life may be
threatened but the appropriate measures and actions will be identified under the project with
the assistance of the NEAP.
4.7
Concerning the risks of flooding of the Wori village, a Fani-Talo-Wori
protection dike will be built to prevent the diversion of the shelf and protect those areas most
exposed to floods. Provisions will also be made to extend the dike over 3 km in order to
protect dwellings of .the Wori-Fomana and for the satisfactory link-up with the existing
stretch of Katiena-Wori road. In so far as the complementary studies have shown that the
villages located to the upper west bank. should not be resettled, no related provisions have
been made.
4.8
There will also be an environmental follow-up at regional and national levels.
At local level, monitoring will be the responsibility of the Regional Development and
Monitoring Committee in charge of the organization and coordination of actions to develop

8

the Segou region. Established in the context of the.new decentralization policy, one of the
Malian. Government’s current priority, this Committee is made up of all the regional
governmental departments and. representatives of local deve,lopment committees. Its
prerogatives are far-reaching and they involve all areas concerned by the facilities and
development.
The Regional Development Committee of Segou will be required to define the
specific terms for managing the triangle located in the upper west bank, likely to undergo
major floods after the construction of the shelf.
4.9

The. priority .task of the local development committees grouped into the
4.10
Regional Development Committee of Segou, will be to liaise between several producers in
view of a satisfactory watering of the facility, in accordance with the- schedule drawn up by
the technical departments and the farmers. It will act as an interface between the traditional
village organizations, producer associations, decentralized governmental departments and the
: relevant technical departments.
CONSULTATIONS OF THE PARTIES CONCERNED

5.

The population concerned is estimated’:@ around 30.000: half of them were
5.1
contacted during the various meetings, collective a,nd individual surveys conducted. The
survey mission. was conducted in three distinct. phases:

(4

the first consisted in contacting the Segou District Commander and the two
district chiefs of the. study area to explain the technica- and economic
challenges and to organize information~and discubssion sessions involving them,
the two district capital chiefs, the village chiefs and the principle advisers;

00

the second consisted in moderating these meetings and trying to set clear lines
on the changes expected after the construction of the Talo shelf, prom’pting
positive reactions, prior to a debate organized in each village for all
inhabitants; and

(cl

the third consisted in a double enquiry in the villages, one around the village
councils after the meetings, the other involving the people surveyed
individually and in private so as to faci,litate the free expression of women and
the young, who are usually reserved iirpublic meetings.

The dam is likely to facilitate the implementation of some micro-projects.
There are prospects for small-scale market gardening, improving the drinking conditions of
livestock during the dry season and fishing once the .ponds have been stocked with fish.
Other projects, either directly or indirectly linked with ,the dam or independent of it, will be
identified. Since the sessions organized in the villages+women and the youth seem to be the
target groups interested in a micro-development operations. Women seemed rather keen in
activities that would help them improve their calory intake and/or generate some incomes.
5.2.

.
.
0’

9
The. complementary studies recommended that support be given to the
5.3
economic and social development of people living ‘in the direct neighbourhood of the dam,
especially those, on the left bank; for, without extensive marshlands, schemes will be small.
.
Opemng up the area, diversifying incomes and facilitating relations between the rec.ipients
,’
of the Talo programme and the regional capital,. are clear-cut areas which the, sociological
review has highlighted.
6.

.. CONCLUSIONS

The facilities will be built in a drought-strieken environment where the signs
6.1
of deterioration are evident. To a certain extent, the project will enable the partial
restoration of the pre-drought conditions. These new conditions should make it possible to
reverse the deteriorating trend, which in itself is a positive environmental effect.
The project will have a positive impact on the economic and social.
6.2
development of the project area which is currently affected by drought. It might enable a
better use and development of resources to step up food security.
The likely negative effects have been identified and will be kept under control
6.3
and offset by adequate measures provided for under the project.
This .environmental impact assessment summary of the project to develop the Moyen
6.3
Bani Plains and the complementary studies carried out in June 1997 is being submitted to the
Board of Directors for information. The project is scheduled for Board presentation in
December 1997.
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