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PREFACE

In response to a request from the Government of Republic of Céte d'lvoire, the
Government of Japan decided to conduct a development study on the Integrated Rural
Development in the San-Pédro Plain, and eatrusted the study to Japan International
Cooperation Agency (JICA).

JCA seant 1o Céte d’lvoire a study team headed by Mr. Masahito YAMANAKA, Pacific

Consultants International, Japan, tour times between February 1998 and July 1999,

The team held discussions with the officials concerned of the Government of Cote
d’lvoire, and conducted ficld surveys at the study arca. After the team returned to Japan,

tl i FCTE 1N ¢ . { Carea,
further studies were made and the present report was prepared

[ hope that this report will contribute to the promotion of the project and to the

enhancement of fricndly relations between our two countrics.

I wish to express my sincere appreciation to the officials concerned of the Governiment

of Republic of Céte d’Ivoire for their close cooperation extended to the team.

August 1999

. C:ji [ (S,
&WP—LS(—JQ P2y /’/Z‘ -
Kimio FUIITA
President,
Japan International Cooperation Agency






Mr, Kimio FUJITA
President
Yapan International Cooperation Agency

Dear Sir,
LETTER OF TRANSMITTAL

We arc pleased to submit the final report entitled  the Study on the Integrated Rural
development in the San-Pédro Plain”. The report contains the formulation of the
Integrated Rural Development Project in the San-Péidro Plain, as well as the advice and
suggestions of the anthoritics concerned of the Government of Japan and your agency.
The comments made by the officials concerned of the Government of Cote d’Ivoire
during the discussion on the draft final report are also included in this report.

The study formulated the master plan of the Integrated Rural Development of the study
arca aiming the improvement of the farmers’ standard of living based on the present
situation and development potential. Among the projects/programs in the master plan,
the San-Pédro Paddy Project Rehabilitation was sclected as a high priority project. And
the feasibility study was conducted on this San-Pédro Paddy Project Rehabilitation. The
methodology of formulation and prioritization of projects for master plan are suggested
in this report. We recommend, at first, the high priority project will be implemented as a
model and pioneer project of the rural development of the study area based on the
methodotogy suggested in this report. Also the projects/programs of the master plan will
be followed so that improve the farmers’ standard of living will be achieved in the study
arca and contribute the economic development in Céte d’Ivoire.

We wish to make this opportunity to express our sincere gratitude to your Agency, the
Ministry of Foreign Aflaires, the Ministry of Agriculture, Forestry and Fisheries and
Embassy of Japan in Céte d’Ivoire. We also wish to express our deep gratitude to the
officials concermned of the Government of Céte d’lvoire for their close cooperation and
assistance extended to us during cur field survey.

Very truly yours,

August 1999
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EXECUTIVE SUMMARY

1 INTRODUCTION
1.1 Qutline of the Study

In Céte d’lvoire, the average production growth of main staple foods, roots and tubers, cassava
and rice between 1976 and 1995 was cstimated at 1.8 %, 2.8 %, and 4.6 %, respectively.
Comparing lo the estimated annual population growth of 4.0 %, production of staple foods
except rice could not meet the requirement. Recently, rice consamption is increasing rapidly
especially in urban area. Then imported rice counted 50% of total domestic products and shared
5% of total import value in 1998, Under thesc conditions, the Government of Cdte d’Ivoire
(GOCH) gives the effort to improve the sclf-sufficiency of food under the Agricultural
Development Master Plan (1992-2015) and Rice Development Plan (1996-2003). In the Study
Arca, anirrigated paddy project covering about 350 ha was implemented by pumping trrigation
water from the San-Pédro river by ARSO/SODERIZ in 1972 Trrigated rice cultivation was
started by about 200 migrated farmers under the government subsidics. It had been stopped

because of interruption in govemment subsidies and difficulty in pump operation due to high
operation and repair costs.

Under the above-mentioned circumstances, GOCI made a request to the Government of Japan
(GOJ) to extend its technical cooperation for formulating a master plan for the integrated rural
development in the San-Pédro Plain and to conduct feasibilily studies in the priority project
arca(s) in May 1996. Accordingly, Japan Infernational Cooperation Agency (JICA), the official
agency responsible for the implementation of technical cooperation programs of GOJ
dispatched a team to conduct the Study from February 1998 to March 1999,

1.2 Objectives of the Study
The objectives of the Study are:

- to formufate master plan of the integrated rural development project in the San-Pédro Plain,

placing particular emphasis on the paddy-ficld agricultural development and improvement
of rural infrastructures;

- to conduct feasnblhty study for the priority project area(s) setecled through the master plan
study; and

- 1o carry out, in the course of the Study, technology transfer to the counterpart personnel of
Cote d’ h oire. '

- The Study Areais locéted in Depét_r_hnént (Déparjtemem) of San-Pédro of Bas-Sassandra Region
(Région), covers approximately 10,000 ha of San-Pédro Plain along the San-Pédro River from
the San-Pédro Dam to San-Pédro city, the capital of Bas-Sassandra Region.

2 BACKGROUND OF THE STUDY
2.1 Brief Description of the Republic of Céte d'ivoire

The Republic of Céte d’Ivoire is located in the central part of the coastal West Africa facing the
Guif of Guinea. The agricultural land is limited to only 11.6% of the total land area of 322,500

5-1



kny’. The cstimated total population was 14.23 willion in 1995 with 5.2 million cconomically
aclive population, 36.4% of the total, There are four principal ethnic groups viz., 1) Akan, 2)
Krou 3) Voltaic and 4) Mandé. Cdle d’Ivoire is divided into 16 regions (Régions); which are
sub-divided into departments (Départmentsy and then further to sub-prefectures (Sows-
préfectures). The Seventh Medium Term Economic Development Plan was initiated in 1984
with a focus on stabilization of national cconomy by introducing restruciuring measure. Since
then a positive annual real GDP growth rates have been observed and in 1997 the per capita
GDP was estimated to reach F.CFA 434,000,

On agriculture, major perennial cash crop in Cote d’lvoire are cacao (31 % of the total
cultivated area, 1,800,000 ha), coftee (24 %) and oil palm (3 %). Main food CIOps are maize
(12 %), paddy (10 %), yam (5 %), cassava (4 %), taro (4 %), plantain banana (2 %), groundnut
(2 %) and sorghum/millet (1 %). The remainder are industrial crops of cotton {0.4 %) and
sugarcane (0.3 %). Among the 73,000 ha of the irrigated area, paddy accounts for about 40 %.
‘The sclf-sufficiency ratio of rice is cstimated at 58 % with the domestic prodtxction' ol 455,650
tons. In order to achicve self-reliance in rice production, the Government has made the 10-year
plan ‘Plan de Relance de la Riziculture, 1995-2005" with a target growth rate of 9 %,

In the marketing network of food crops, middlemen play important role. However, in recent
times, the farmers have been (rying to make the situalion more bargains by organizing
themselves into “Groupement Informel (G1)” or “Groupement & Vocation Coopérative (GVC)”
with the help of government agencies. In addition, “Office d’Aide pour Commercialization des
Produits Vivriers (OCPV)” was cstablished to increase efficiency of the marketing system of

the food crops by supporting commercial transactions among producers, wholesalers
transporters, retailers and consumers.

Technology development for agriculture is carried out by eight (8) institutes; namely IDEFOR,
(Institut des Foréts), IDESSA (Institut des Savanes), CIRT (Ivorian Center for Technological
Research), CIRES, 12T, LANADA, SODEXAN and WARDA (West Africa Rice Development

Association). ‘The technology extension support services is admmlstrated by ANADER
{Agence National d’Appui au Dév e:'oppmem Rural).

There are around 169 classified forests in Cote &’Ivoire. The conservatmn management ofthe
living species and bio-diversity are shared by Direction of Environment and Direction of the
Natural Protection. In Céte & Ivoire, about 4,500 tons and 6,000 tons of pesticides were used in
1995 and 1996, respectively, 63% of which were insecticides. Beside the integrated pest
managenment, the biological pest management approach has been applied through several
projects in Cote d’lvoire. The environmental law stipulates that those projects that are
implemented in sensitive areas should require an environmental impact assessment (EFA) and
that EIA repont has to be subm;lted to MOE for the authonzatmn of the pmject

22 Bnef Descnpt:on of the Regaon

Bas- Sassandra Region, which ‘v\as renamed from the Sud-Ouest Region, consists of four
Departmems Sassandra, Soubré, San-Pédro and Tabou. The San-Pédro Department consists of
two sub-prefectures; Grand Béréby and San-Pédro. The total population of the region was 1.4
million in 1988. The Gross Regional Product (GRP) of San-Pédro Region in 1996 was F.CFA



139.6 billion. The average farm houschold size in the region is 6.4 members with 3.9
econemicatly active persons. The per capita GRP of San-Pédro is estimated at F.CFA 840,000,
twice as much as the national average.

The total land area of the region is 26,417 km?, cultivate land of which occupy 24%, followed
by classified forests 22%, Tai National Park 10%, Buyo Lake 19 and others 43%. Average
farm size in the region is 6.9 ha. The major food crops in the departments of Sassandra and
Soubré are Paddy (production 45,000 ton in 1992), maize (52,250 ton), yam (70 ton), cassava
(10 ton). 81 % of the farm holding grow four cash crops; cacao, coflee, oil palm and coco-palm.

3 THE STUDY AREA
3.1 Physiography

The Study Area is located at the lefl bank of the lower reaches of the San-Pédro River
comprising ten villages. The total population in the Study Arca was 12,800 in 1997. The
average annual growth rate of population in San-Pédro Municipality is 7.6%. The arca can be
generally divided into two topographical categories; hilly arcas with small and low valleys and
low-lying flat arcas. Three flat plains of around 1,200 ha are identified in the Study Area.

3.2 . Natural Conditions

The Study Area belongs (o the tropical rain forest climate zone. The annual rainfall is measured
to be 1,379 mm with two distinctive rainy seasons viz., April to July (62% of total rainfall) and
October to November (18%). The mean monthly temperature remains at around 26.4°C
throughout the year. The San-Pédro river flows about 150 km in tength and runs into the Study
Area. It has a catchment area of about 3,340 km®. The capacity of the multipurpose San-Pédro
dam reservoir is 56.97 MCM. The annual specific discharges of the river are calcutated to be
0.010m*s/km? and 0.011m¥s/km? at Fahé and SODECI Pumping Station, respectively. The
recorded maximum flood discharges are 252 m¥/s at Fahé and 443 ms at the municipal water
pump station. The annual runoff of 1,143 MCM seems to be enough to fuifiil the demands of
the municipal and the irrigation water supplies on the monthly average basis. The dam reservoir
capacity of 24.96 MCM at the crest elevation of the dam spillway is considered enough to
provide water for the irrigation and the municipal water demand even during the dry season.
River mouth clogging and consequent inundation are the frequent occurrence from December
to March in the down stream of San-Pédro river. The San-Pédro river water is of a little bit
~ acidic and contains many general bacteria and iron ion, but is considered to be of acceptable
quality for domestic and irrigation water supplies.

The vegetation in the Study Area is classified to be tropical lowland rain forest. 300 ha of
natural forest, 155 ha of grasstands and 600 ha of tidal swainp areas are found in the Study Area.
The soils of the Study Area can be divided mainly into 1) ferratic soils on hills, 2) hydromorphic
collvium soils in lowland area lying on the foot of the hills and 3) alluvial soils in the plain of
San-Pédro and its tributary. '

3.3 Social Conditions

The Study Area has the diversified social structures characterized by "mulli-elhniciiy“
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(Kourmen, Bakoué, Wané, Baoulé, Gouro, Yacouba, Diola, Sénoufo, Lobi, Mossi, Songhai,
Dogon) and “multi-religion”, (Christian, Mustim, Animist). Today in the Study Arca, the
immigrant population (from Buwikina Faso, Mali, Guinea) is far larger than indigenous
population, and cspecially Buikinabé people are more in number than whole Ivorian nationals.

In the Study Arca, public primary schools, private primary schools, Koranic schools are
providing education to children. As the Arca has no secondary school, the village chitdren have
to go to San-Pedro, Sassandra or other big cities tor attending junior high school. The most
serious problem for the schools is shortage of teachers sent by the government against the
number of classes.

The “obscure™ property situation of customary land right and modern land right has been
hindering agricultural development in rural areas. These land right problems are characterized
by the influx of immigrants, the increase of population pressure along with the decrease in
virgin forests, and cause some disputes between canth-chicfs of different cthnic groups or
between indigenous people and immigrants.

Total length of the main rural roads in the Study Area is 29 km. The rural electrification has
been completed only in the Fahé village. There is no piped water supply system in the Study
Area except for San-Pédro city.

34 Agricuiture
(1) Production

The total cullivated area in the Sludy Area is 5 458 ha. 1he number of farm household is
cshmatcd al 912. The average land holdmg per farm houschold is 6.0 ha, ranging from 0.3 hain
minimum to 48 ha in maximum. Major crops are cacao (47.2% of the total cuhwated area),
coffee (19.7%), rice (14.4%), maize {7.1%) and cassava {4.1%). In recent years, the areas of
rubber and coftee are increasing. The average yield of major crops remain'l'ow and it was 1,178
kg/ha for lowland paddy, 866 kg/ha for maize, 2,314 kg/ha for cassava, 343 kg/ha for cacao and
447 kg/ha for coffee in 1997. Recently, the low productivity of cacao in the Study Area become -
the problem, 35 % of cacao producers’ balance sheels are estimated to be minus, :

The most popular farmiing type is mixed crop farming of lowland crop, upland crop and tree
crop, which shared 67.1 % of the total area and practiced by 48.7 % of the total farmers. Single
farming type such as lowland farmmg, upland farming and tree crop farming accounts for only
1.1 % of the gross cultivated area. Around 75% of the labor input is allotted to the land
preparation, seeding and harvesting. Among the crops, the production cost is the highest for
lowland paddy (F.CFA 163 '66l/ha) followed by upland paddy (F.CFA 157,869/ha),
vegetables (F.CFA 137.295/ha), maize (F.CFA 99,829/ha), cacao (F.CFA 67,377/ha) and
coffee (l LCFA 48,454/ha).

(2) Lwestock and Aquaculture

In the Study Area, a poultry is the most common livestock, which are raised by 60 % of the
farmers. Sheep, goat and pig are bred by 8 %, 8 % and 5 % of the farmers, respectively. Besides
commercial production of tilapia and carp, small-scale pisciculture is found in three
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campements of I'etit Pédro village; Konan Kro, Pont Bascute and Zilé Kro.

{3) Agro-industry and Agricultural Marketing

In the Study Area, there used to be a rice mill with a stock capacity of 10,000 tons but no more
in use mainfy because of lack of modem transportation and partly because of insufficient
running costs. A weekly village market opens on Fridays at Petit Pédro and on Sundays at
Blaou and Cpt. Colonel, where mini-scale agricultural marketing activitics take place. They are
no so active because of small amount of agricultural production in the Study Arca.

(4) Agricuitural Supporting Services

The new technologies and varicties developed by the institutes/organizations are handed aver to
ANADER zone offices after adaptability tests. Then the techrologies are diffused to the farmers
by the extension workers. At present, ning extension workers and one supervisor are assigned in
the San-Pédro zone unit in which the Study Area is included. Lach extension worker takes care

of 274 farmers on average. The urgent and biggest problem in the extension activities is the
insufticient budget for visiting farmers.

For the development of rural social infrastructures such as school buildings, rurat roads and
other agricultural production facilitics, Fonds Regionaux d'Aménagement Rural (FRAR) has
been allocated in the national development budget. On the other hand, for the individual farmers
and OPAs, only two savings and credit cooperatives have been available nationwide.

(5) Farmers' Organizatibn

In the Study Area, there are 24 officially recognized Groupemenis & Vocation Coopérative’
(GVC) 18 GVCs of which for tree crop marketing and 6 for food crop production and marketing.
The problems common to both lypes of GVCs are 1) unfair money management by the
administrative committees of GVCs due (o lack of their abilities in financial affairs and 2) slow
payment procedure due to lack of liquid funds in GVCs. In addition to these two factors,
another problem is organizing the immigrant farming society due to its ethnic diversity and
economic disparity. There are other Organisation Professionelle Agricole (OPA)s such as
various technology transfer contact groups, water committees for management of drinking

water wells, young farmers’ organizations and other organizations for maintaining primary
schools and religious services.

3.5 Irrigation and Dramage _
(1) San- Pédro Paddy Project Area

The project was started in 1970s for 650 ha of paddy field with 200 fannen. After 13 years il
decreased to 330 ha. The project area is divided into four blocks irrigated by individual main
canals with a total canal length of 20.5 km and 9.5 km for main and secondary canals,
- respectively. The project area is protected by tlood dykes from the San-Pédro and Gonourivers.
There are many drains in the area with gentle slope without any dykes. Instalted drainage
culverts mostly have small capacity. Therefore, the large area becomes the retarding basin, and
drainage canal areas occupy large portion of the cultivable arca.



In the project arca, 13 GVCs were created one after another with the expansion of the project
arca and the operation and maintenance of the irrigation system was carricd out by these GVCs,
Even during the initial period, there were many water troubles/conflicts among the fanmers,
which could not be solved by the farmers organizations. Throughout the period of the project
aperation, the pump O&M and other agricultural activities were conducted by the governmental
organization giving little opportunity to the farmers to develop their required skills.

The reasons of the failure of the San-Pédro Paddy Project can be classified into engineering
aspects and social aspects. The enginecring deficiencies are; 1) insufficiency of irrigation water,
2) inadequate land leveling of ficld lots and 3) poor drainage as a result of inadequate drainage
planning. The social limiting factors arc; 1) lack of precedent projects to gain experience, 2)

diversity in participants, 3) young age of participants, 4) intervention and over dependence on’

Government and 3) land problems. The correlative ¢ffects on the project failure are summarized
as shown below:;

Black
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FAILURE OF SAN-PECRO PADOY PROJECT

(2) Small Scale lrrigation Afeas and Dramage

The following small-scale lrrlgatnon arcas were also developed in the same period; 1) Grand
Gabo Paddy Project Area - 10 ha 2) Right Bank Paddy Area - 10 ha, 3) Cpt. Bernard ARSO
Pond Area and 4) Northern Lycée Professional Valley. Because of inefficiency of pump and
difficulty of extension of cultivation land, they were either stopped their operation or being
operated below the planned potential.

Aninﬁal flood volume is estimated to be more than 200m*/sec in the Study Area. Many seasonal
ponds are found along the San-Pédro river in ils southern part during the wet season. Drainage
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culverts under the highway are constructed using corrugated stcel pipes. Some of them are
deteriorated and partially collapsed and upstream arcas of them become swampy.

3.6 Rural Society and Household Economy
(1) Rural Society

In the Study Arca, most of the villages are composed of several ethnic groups and each of them
has its own residential area. The key members of the village are Village chicf, Secretary,
Harth-chicf, Doyens, Ethnic community chicf and Religious chiefs. Additionally, the villagers’
committee members and representatives of the other official groups can be also considered as
notables of the village. Villages in the Study Area can be classified into cither Type 1 or Type 2.
In the type 1 villages (Cpt.Bernard, Blahou, Grand Gabo, Fahé), an carth-chicf with his descent
group and some immigrant ethnic groups that form numerical majority coexist. Meanwhile, the
type 2 villages (Cité Agricole, Pont Bascule, Petit Pédro, Scaf} consist of only immigrant

ethnic groups and usually there is no superordinate-subordinate type of relationship among
them.

Average family size is 8.6 members with economically active population of 3.6 persons per
family. Villagers make the best use of mouth-to-mouth communication within the ethnic or
religious communities covering whole village. But information is not conveyed easily between
different ethnic communities due to language barriers and lack of will to communicate with the
other ethnic people.

Genérally speaking, the tree crop production is regarded as the field of men and women
concentrate their efforts on the production of food crops such as rice, maize, cassava, yam and

vegetables. The market gardening of eggplanls okras, chilics, tomatoes, is also developed
among women.

(2} Household Economy

The crop produchon constitutes the most important income source for more than 70% of the
households. The sources of average annual income of a houschold are agriculture including
livestock and fishing; F.CFA 990,000 and non-agriculture; F.CFA 302,000. Most of the
households in the villages have second income source other than agriculture, which varies
between 17% to 100% of the total income.

‘(3) Problems and Solutions Proposé& b} Férrﬁers

The common problems as expressed by the farmers are drinking water, health and children’s
education in addition to lack of transportation facilities and electricity supply. The problems
related to agriculture and the countermeasures taken by the farmers are summarizes as follows.



Problem\ Measures taken of proposed by Farmers
T | Damages caused by insects (ermites. especially) | Contedl withinsesticide Tttt/ T T
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& 'Damat.,cs raused h) msecl’c pcﬂ! and ammal o 7 7 Comrb!_\f\_qh_Ecg:fnggeﬁcnimdg-(\_l;_\\_at_cﬁ_ ) )
Weed Control with herbicide or manval weeding
o | Damages causcd by insecls, post, andsnaifs [ Controb with pestfinsesticide T
2 Suecessive inc case of rent (l’or immigrant women) 1. Lease by agroup, 2. 1. ejissqf the tand away from village
B Shoriage ‘of wateri in dry season _ S _Duggmo “e_l_ls ngarplots - B
?4: Flood in fow land in r2iny season Cultivation in upland durmg rAny season
}:: Difficuit access 1o market (for the women living in villages Transport of products on their head as far as;o ;h; gl;;n;()a:ii : -
g remote from the main road) O O B S U USRS
i Low price of products imposed by pur»has'.rs 1L Acquisition of fixed customers, 2 Trying production during dry season

3.7 Environmental Conditions

(1) Enwronmenta! Resources

The natural habitats of the Study Area can be charactcn?ed as the lowland swampy forest, [hb
upland forest and the San-Pédro river and its banks. In the Study Area, the main species that are
hunted and consumed by the villagers are the Cane Rat, Squirrel, Hedgehog, Rat, Snail, Dulker,
Varanus, Frog, Crawfish, Porcupine, Python, Crocodite and several common birds. Fishing is
clearly divided into unorganized subsistence level fishing and organized commercial fishing
done by experienced fishermen in the San-Pédro river and the dam reservoir. There could be 31
fish species in the river, but certain of these species have been proliferating while others have
reached extinction. Species like Tilapia Nilotis, Labeo, Eutropius Mentalis, all the Mormyrops,
Synodontis Occidentalis and Auchenoglanis Occidentalis are no more presents in the river. The
population of crawfishes has considerably decreased. Tortoises that were in high number 10
years ago in the San-Pédro rlvcr cannot be observed now.

Fuclwood is generally extracted from the rc.mammg woody h:lls but is increasingly shtﬁmg to
the plantations like rubber trees, because of deforestation. The vd!agers are aware of the quick -

depletion of the fuelwood resources, but they are unable to stop it. A lot of plants are collected
around the villages for cooking and medical treatment. Other supplying functions of plants are

the production of bangui drink from the palm trees, the supply of papo leaves by the rafia trees
in the swamps for roofing and wood materials for housing. Inherited elements of the original
habitats like isolated frees, woody hills partially preserved and a few forest swamps can be
found in the Study Areca. The species still observed in some parts of the Rapide Grah Forest like
buffalo chimpanzee and elephants were also living in the Study Area more than 10 years ago.
Crocodiles are found in swampy forest. It scems that they are a very few and move between the
San Pedro river and the swampy forest according to seasons. Animals parily protected and
certainly present in the area include pythons, pangolin and possibly certain species of monkeys.



(2) Environmenlal Diseases

Watcr-born / water-related discases, specially diarchea, mataria, bilharziose, and Guinean wonm
ar¢ wide spread in the Study Area. More than 17,000 cases of malaria were reported in 1996/97,
in which San-Pédro arca represented 57 % of the cases. During the same period, more than 3000
cascs of diarrhea were met with 50 % of the cases in San-Pédro only. Control of malaria discase
has been given priority at national level through the national program of fight against malaria,
The main measures for prevention are chemoprophylaxis, fight against vectors and information
feducation activities. The human resources of the Regional Ageney for Public Hygiene in San-

Pédro is constituted of nine persons in total, of which only one technician for all the District,
and no laboratory infrastructure.

4 MASTER PLAN OF INTEGRATED RURAL DEVELOPMENT
4.1 De\kélopment Potential and Constraints
&) Deve!opment Potential

Annual incomes of farm houschold in the Study Area show 90 % of San-Pédro Sub-prefecture’s.
Most of the farmers in the Study Area have to refay upon non-agricultural sectors. As stated in
previous chapter, the farmers can not concentrate agriculture under the high risk of production,

and they are living at the low level. Natural conditions such as soil and climate have the high
development potential for agriculture. Therefore, after the installation of agricultural
infrastructure under the due consideration of regional characteristics, farmers can concentrate
agriculture wiihout risks and they can improve lheir living standard.

Bascd on the morpho pedological justification, a total net irrigable arca of 965 ha are identified
as having agricultural development potential; Fahé (300 ha), Cpt. Colonel {90 ha) and San-
Pédro Paddy Project Area (575 ha). The estimated irrigation water demand for this area will be
28.7 MCM. Considering total run-off volume of 527.2 MCM, municipal water demand of 1}
MCM and evaporation loss of 4.5 MCM, hydrological water balance is calculated as 483.0
MCM. Although enough water will be available for irrigation on the monthly basis, extremely
low discharge may occur in the daily variation. It is, therefore, important to prepare proper rules
of water allocation among the water users in order to provide for such urgent cases.

Regarding the social development potential, the existing traditional communitics can lay the
foundation of modern and official units. The women in the Study Area seem to show more

potential for being orgamzcd to form associations well, because of their experience of having
more constraints which can’t individually cope with.

(2) Constraints on Rural Develbpnient

The following factors have been identified as constraints in achieving the agricultural and rural
development in the Study Area: 1) Physical Constraints : erratic rainfall and resultant flooding
in the wet season and drought in the dry season 2) Agricultural and Agro-economic
Constraints © traditional shifting cultivation, unfavorable natural conditions for cacao
production, underdevelopment of modern irigation farming, lack of agricultural
equipment/machinery, low accessibility to agricultural market and non-availability of
agricultural crediv/loan. 3) Social and Human Resources Constraints : ethnic diversity, frequent
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land disputes, poor management of farmers® organizations, inadequate extension service, fow
accessibilily to basic social facilities, limited accessibility to information and dependence on
assistance.

4.2 Objectives of Integrated Rural Development

Under the duc consideration of the development polential and constraints in the Study Arca as
mentioned above, the objectives of the master plan of the integrated development of the Study
Arca is sct to improve or install the agricultural infrastructure, mainly for irrigated paddy
cultivation, so that increase the agricultural production, then finally achicve the improvement of

farmers lving standard. Iis results can contribute the regional and national economic
development.

43 Basic Concepts and Components of Integrated Rural Development
(1) Basic Concepts

The strategy on the agriculiural development is set to increase the farming income by effective
use of land, increase of yield and introduction of promising crops. To realize the strategy,
farmers’ organization, technology on extension activitics and the marketing system shall be
strengthened. The proposed agricultural development shalt be formulated for the following 3
zones; 1) Undulated hilt-top and their slope, 2) Valley of hills called “bas fonts” and 3) San-
Pédro river left bank alluvial plain. From the social viewpoint, the development concept shall
conform to the following principles viz.; helping the members to get out of present difficulties,
maaking best use of existing farmers groups and promising to the members equity, benefit and

empowerment. The concept of the proposed integrated rural development in the Study Area is
shown in the following figure. '
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Integrated Rural Development

The target year of the proposed master plan for the San-Pédro Plain Integrated Rural
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Development is set in two stages; the year of 2005 for the medium term plan and 2015 for the
long term plan. The following process shall be adopted; 1) Farmers/villagers are targeled to
improve their living standard through the agricultural and social development, 2)
Farmers/villagers shall be involved in the development schenie from the planning stage and
share the responsibility for implementation of the Master Plan and 3) After empowerment of the
farmers/villagers, they are expected to maintain the sustainable development by themselves.

(2) Master Pian Components

Master plan components of integrated rural development in San-Pédro Plain are summarized in

the table below:
Seclor ProjectProgram Activitics
Famiers® Yormufatonof OPAs 1 Formulate OPAs based residential area, rization block and wltages groupsat it
Org;gl;’?::;\')ni Improvement of OPA Management Maintain independence of treasury section
L Lowland Paddy Development Mechanized irrigated paddy double copping and irrigated vegeleble culfivation
Agricutural R e T S S Dl 1 R S : -
. Upland Agmullura] Dev dopmenl |ntrodu»!10n of cowpea for thc mamta:mno sm'l ﬁ ﬂ!lllus and suz.!amahh pmdmtmn
Development e R e e L e
Tree Crop l')uelopmml L “§_Px|jiln_g_ £acao 10 coffee
) g ovemem of Extension Services Improvemeat of technical Tevel of extension offices thiough the demanstration farm
Agricultural o T | activitics and training )
Supporting [mptowmgng pfgx)il_]lan cst Valuc-:_\_n;d_ N Instal[ahqggﬁfrdrglng )ﬁard:.! rice m:llmg cqulpmmt and sloragc by OP:"LS fc~r \aluL—ﬁdd _
System Impro_\e_t_!]@t_gf_h};rhtmg o | Improve accessibitity to agncunural m"wrmauon

Agricultural Ceedit

lmpro\cmcnlofascess to the e-ustmo loan'credin facilities fand p[OJE\.L lannmg, rund) _

Irrigation and

Rehabilitaticon of San-Pédro Paddy Project
Arca {Cité Agricole)

Options for irrigation wates source (Dpump rehabilitation and operated with elutnuly

Oroinage Lite A ZHeadworks at g__:t_(_‘ql_qge_l__(;_(imnd Canat from San-Pédro Dam
Dc\'elopr;ent lmgal)on Dq.\elopmenl in Fahé & Cpt. “Gravi ity imigation with Grand Canal from San-Pddro Dam {or pumping for Cpt. Colonsl
Colonel area w2
Rural Rural Road Improvement | Main rural _rggq improvemeat by the farmers w :_l]_\_l!j.; raaterial provided by govemment
Infrastructure Improvement of Rural Water Supply By bz on-going rural water supply project of AfDEB etc.
1l ! .
g‘::ﬂ; ation and Re_mrohem"m of Women's Betterment of women’s emnomsc situation threugh group pioduction of vegetable etc.
Sociat Formulation of School Bodicsand | Formulate the sehood bodics for the production of canteen materials and for the porchase
Development Diversification of their Activities | of educational eqmpnwnb’faum:es . L )
Formulation qfr\gnc‘ﬂ tural _\_’_QgL[)__C !_v._lb _Formulation of educational faci! lllis.que_lfa_t_ed by parmt:./\ oluntezis for the education
Improvement of Access to ‘the Rural Facilities | Tmpeovement ofaccess to educational and medical fat;y '_‘55 by uaftu. means and facilities
Prote‘,non of nateral Resources Conseevation of forest habitats.
Achievement of Favironmental S)nerg) ‘Balance tetween Rapide Geah classifisd forest conservation and the developmment,
e | tooperation in orpanizations and institations -
Favironmental - | Improvement of conlrol system of pesticide, “enlightenment of Farmers, improving of
Conservalion Use of Agro-chemicals Ap;_ar_o;inate o transmission of information, establishment o of pest controd system ete
Conhol of Water-bome DMascs Eradication ormalana, enlightenment of
o e , "V Emprovement of function of iigh-Commissi '()'i'ﬁ'c'clf('\'frllj‘d'réu!ic. establishmentof
Integrated Management of “ ater Rewumes cooperation system between Project Oftice and SODETOR o ;
44 Formulation of Master Plan

(1) Formulation and Remforcement of OPAICOOP

The farmers’ organization is the base of the proposed rural dev. etopmem as shown in the figure.

A unit COOP shall be organized by farmérs based the residential area, irrigation block and
villages, then gradually a union of COOP shall be induced at the village level. At the initial
stage, the scope of works shall be as narrow as possible so that even the uninitiated members
could easily fathom the meaning of the work, in which the activities are mostly limited to
transporting and selling of the produce. Then attention shall be directed to the division of
members in an organization, duge to poor management and unctear cash transaction. In order to
solve this problem, scope of work of respective positions shall be made clear and accounting
section shall be independent from the general administration. Training of accountants shall be



made with the assistance and central of ANADER.
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{2) Lowland Agricultural Development Programs

It is proposed to introduce rice double cropping programs in 1,326 ha of the imigation
development areas. However, to secure the best farming income and the more effective use of
irigation water, rice double cropping programs combined with vegetables are also proposed. In
order to implement the proposed farming programs successfully, the following agricultural
infrastructure improvement measures are required: 1) Stabilization of irrigation water, 2)
Development of drainage canal and 3) Land leveling.

‘Two type of rice double cropping programs; transplanting culture and direct sowing culture, arc
proposed in consideration of the present habitual rice cultivation practice. The salient features of -
the program are 1) Short duration variety - WIiTA 7, WITA 8, WITA 9 and B-189, 2) Two
cropping schedules for transplanting culture and direct sowing, 3) Mechanized land preparation
with pawer tiller, 4) Improved cultivation method for transplanting method and dlrect-sowmg
method and 5) Increased average annual net income of F.CFA 773 ,960/ha.

Two types of rice and vegelable croppmg programs, viz. Rice and Tomato cropping program
and Rice and Lettuce cropping program are proposed. In order to implement the rice double
cropping program, the following activities are required; 1) Water users’ association and
grq\i'ers’ association for group purchase of input materials and group forwarding of products, 2)
Stabilized marketing system with reasonable price and 3) Technology support system.

The minimum farmland requirement is estimated at 1.5 ha, based on the desired annual income
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and the potential income obtainable from rice double cropping. The target annual paddy
production, cultivated area, and number of farms in the proposed areas are 1) Fahé: 3,000 tons
from 300 ha with 200 farmers, 2) Cpt. Coloncl: 900 tons from 90 ha with 60 farmers and 3)
San-Pedro Paddy Area: 5,750 tons from 575 ha with 383 farmers.

(3) Upland Agricultural Development Programs

To increasc net income level, cropping programs combined with upland paddy, maize and high
drought tolerant crops/varietics of cowpea or groundnut in dry-scason arc proposed. Alley
cropping food production method, in which maize or upland rice is grown in alleys formed by

hedgerows of trees or shrubs of leguminous species planted along contour lines, is also
proposed.

As a result of this, the following income increase is projected. Upland rice: F.CFA 293,425/ha,
Maize. F.CFA 193,400/ha and Cowpea: F.CI'A 147,500. The net incomes are guite high than
that of the preseat farming. Moreover, the cowpeas and groundnut may contribute for
maintaining the soil fertility through nitrogen fixation and the prevention of soil erosion by
covering the soil.

{4) Tree Crops Development Program

The target of tree crop development program is to increase the financial returns from cacao
farming. In the low produciive cacao farming areas, change of crop from cacao to coffee is

proposed in three phases. In total 2,577 ha of land and to be transferred from cacao land to
~ coffee one, involving 618 farmers.

(5) Agriculturat Supporting Syétem Improvement Program

The demonstration of the intensive upland cropping system viz.; [upland ricel-
[cowpea!gfouhdnut}w[maize] {cowpea/groundnut], with the alley cropping and the improved
fertilizer application in 0.1 ha ficld lots is proposed. Supporting system for tree cropping
comprises identification of the low yield cacao farm (yield iess than 270 kg/ha) and improving
the propagation and supply of seedling of coffee trec. The requirements of quality scedling for
implementing the dev elopment plan are estimated at 78,000 kg/year.

in order to improve the post-harvest system, it is proposed to establish the following facilities
in San-Pedro Paddy Area; 1) Concrete drying yard: 2,000 m’, 2) Storage: 2,530 ton of paddy
and 3) Rice milling machine: 2 units with a capacity of 1 ton paddy/hour. Belter marketing plan
shall also be conceptualized based on cropping pattemn, climate changes and seasonal price
fluctuations. The Caisse Rurals d’ Epargne et de Préis/ Cooperarne d’Epargne et de Crédit
and several NGOs shalt serve rural customers by providing micro credits.

(6) Irrigation and Drainage Development Programs

1) Re-functioning of San-Pédro Paddy Project

‘The most favorable irrigation system is gravity one from the viewpoint of farmers’ burden and
technical operation and maintenance of facilities and considering causes of failure of pump
irrigation system adopted in the San-Pédro Paddy Project. The smallest investment on the
rehabilitation of this project arca may be realized by repairing the existing pump facitities
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without causing adverse cuvironmental effects. Carcful comparison has been done in
consideration of the sustainable operation of the facilities. Three altemative plans were
considered; Alternative 1 : Pump rehabilitation and its operation with electricity, Altemative 2 ;
Weir at south of Cpt. Colonel and Alternative 3 : Construction of the Grand Canal from the
San-Pédro dam.

As a result of the alternative study, Alternative 1; as the project cost with F.CFA 3,529 million
(where the rehabilitation cost of the pump: F.CFA 140 miltion.) is the lowest, its EIRR of
15.5 % is the highest among the three alternatives. Alternative 2; as the project cost of F.CFA
6,704 mitlion is the highest, its FIRR of 10.0 % is found to be the lowest. Also Alternative 2
still have possibility to cause inundation in the classified forest area during the flooding peried.
Alternative 3; despite its long distance for water conveyance, the construction is not so complex,
resulting ina rather low construction cost of F.CFA 6,358 miltion and its EIRR of 11.3 %. From
the national economic viewpoint for project implementation, It is possible to say that
Alternative | is the best opportunity for investment. The operation and maintenance costs per ha
including replacement cost for t;ach alternative have also been calculated. The operation and
maintenance costs of Alternative 1 will be F.CFA 207,910 or 2.1 times thosc of Alternative 3 of
I*.CFA 98,790. Under the ptanned irrigated paddy development plan, Alternative 3 can reduce
the production cost at 11.5% and increase the net income at 14.0¢ % comparing with Alternative
I. For making no pressure on farmers’ living conditions as well as for improving their living
standards, Alternative 3 is considered as the best one. Therefore, the irrigation water for the area
will be taken at the existing intake on the San-Pédro dam providing a new conveyance canal
{Grand Canal) of 18.2 ki for conveying the irrigation water.

Rehabilitation of other related items comprise 1) Rehabilitation of imigation facilities -
irrigation canal lining, reconsiruction of imigation facilities including gates and checks,
improvement of Q&M and inspection roads, improvement of tertiary irrigation canal, 2) Land
leveling - securing of uniform water ponding in each plot, confirmation of equalized water
distribution, down-sizing of plots by bunds and land consolldatlon or redistribution and 3)
Drainage improvement - maximization of cultivable land, rearrangement of drainage system,

proper drainage management, installation of retarding basin and increasing road crossing
culverts. :

It is estimated that 5.7 km of main canal and 7.5 km of secondary canal are required to be
concrete lined, and 20.1 km of teriiary canal needed to rehabilitate. 13.7 km of drainage canals
in total are to be modernized/constructed, 575 ha of farmlands are to be leveled and 46.0 km of
farm roads are to be improved.

2) Fahé Areca lmgauon Development _

Fah¢ irrigation area is located in the down stream of San-Pedro dam and has a potential gross
area of 430 ha. Major \\or_ks of the irrigation and drainage facilities of this area are summarized
as 1) Irrigation facilities: primary canals of 6 km (concrete lining), secondary canals of 6 km,
tertiary canals of 18 km, 2) Farmland leveling of 300 ha, 3) Drainage facilities: primary drains
of 7.5 km, secondary drains of 12 km and 4) Road works of 21 km (grading).
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3) Cpt. Colanel Area Iirigation Development

Cpt. Colonel irrigation arca is focated about 1.5 km south from Cpt. Colonel village having a
flat altuvial plain area of 130 ha. Major works for the paddy imigation development in this arca
are

1) Irrigation facilitics: primary canal of 1.8 km {concrete lining), secondary canals of 1.8 km,
tertiary canal of 5.4 kin, 2) Farmland leveling of 90 ha, 3) Drainage facilities: primary drains of
2.3 km, secondary drains of 3.6 km and 4} Road works of 6.3 ki (grading).

(7) Rural Infrastructures

Totally about 20 km of road in the Study Arca shall be improved and maintained by the
vilagers/farmers with technical assistance from the government and labor provided by the
villagers/farmers themselves. Considering the scale of villages in the Study Arca, the
groundwaler is the most easily accessible source of the drinking water. Deep tube wells are
favorable instead of shallow open wells on their safety against the contamination of wastewater.
Minimum nine tube wells are expected to be installed among 15 villages in the Study Area.

(8) Social Devetopmént

The following social development programs arc proposed as a holistic approach to the
integrated rural development.

1) Reinforcement of Women’s Groups

The program shall be carried out in the following four stages; 1)} Acquisition of suitable land
and permanent water intake points and creation of mutual aid fund, 2) Promotion of collective
purchase and use of agricultural inputs, 3) Promotion of collective selling of outputs and 4)
Introduction of simplc food processing technology. In addition, children’s day-care facilitics
shall be created.

2) Formulation of Pupils’ Committee and Diversification of its Activitics

This program shall have the following activitics; 1) Introduction of small-scale agricultural
activities, 2} Creation of partnership between the pupils’ committee and villagers® groups and 3)
Realization of scheol lunch based on the products and benefits generated by themselves and
supporters

3) Fonnulal:on of Young Parmer s Clubs

The following activitics are proposed in this program: 1) Orgamﬂng v:!hgers collective work
to build a club cabin and equip it with minimum furniture, 2) Programming courses in reading,
writing and calculation given to children by volunteers and 3) Organizing children’s practical
farming work in group with ANADER’s or parents’ assistance in technique or material.

4) Improvement of Accessibility to Soc&al Facilities :

The following improvement measures are proposed: 1) Improvement of access to basic
education - acceptance of private school established by the villagers themselves as public
school, improvement of road condition and transportation means and increase of families’
financial ability and 2) Improvement of access to medical facilities - ensured access to
dispensaries in Gabiadji and Blahou and public and private medical facilities in San-Pédro.



(9) Environmental Conservalion

Actions described below will ensure that the imptementation of the proposed integrated rurat

development will not impair the existing potential of natural resources and will not induce
negative and unacceptable effects.

1) Protection of Natural Resources

Finding an acceptable balance between the intensified agriculture and conservation of hunting
and fishery resources, ensuring the conservation of certain forest habitats, the river environment
and its fauna species by control of fishing and conservation of the fishery resources.

2) Achievement of Environmental Synergy

This witl be achieved by harmonizing the implementation of thc project with protccuon of the
Rapides Grah classified forest. Taking opportunity of this synergy for progressing toward a
water basin wide institutional coordination for integrated management of water. The project
will contribute to the rescttlement plan of people from the Rapide Grah classified forest as well

as the forest recovery plan either directly (resctilement of people) or indirectly (demonstration
value of the project).

3} Approprlatc Use of Agro-chemicals

Use and control of pesticides shoutd be done with focus on 1) Improvement of the control
system of pesticides, 2) Development of information and training, and enhancmg farmers’
awareness about the environmental issues of pesticides use, and improving the commumcatmn

between institutions and farmers and 3) Planing of an integrated pest management in paddy
cultivation. '

4) Control of Water-Borne Diseases

Measures of prevention and control of water-borne dlseases will be mlegrated in an
improvement plan of hygiene and sanitation. Basically, the following measures should be
performed; 1) Anti-malarial measures, 2) Follow-up of the health conditions related to
cnvironmental conditions, 3) Launching of awareness campaigns for farmers engaged in
irrigation works, first to protect themselves, second to fight against malaria and schistosomiasis

vectors, 4) Assisting the farmers to develop anti-vectors technigues and 5) Enhancing the

awareness and self-care levels for health care, especially for early diagnosis and treatment,

5) Integrated Managcmcnt of Water Resources :

Apart from the responsibilitics of the government agencies, the concrete 1mplementalion of a
more integrated approach is determined by the role of communities and institutions within the
scope of the project by organizing the groups of farmers to find an equitable allocation of water

resources and coardinating between the Project Office and SODEFOR as a preliminary step to
selting up a water basin wide approach.
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4.5 Implementation of Master Plan
(1) Prioritization of Project and Program

[n order to determine the implementation schedule, the prioritization of the prajects or programs
has been made based the criteria of (i) urgency, (ii) reatization, (iii) adaptability, (iv) fanmers’
need, (v) sustainabitity, {vi} socio-cconomic impact, {vii) demonstrative modet, {viii} project
benefits, and {ix) synergelic effects. The prioritization was stedicd considering the
characteristics of the following three areas; 1) Hilly sloped area spreading in the eastern part of

the Study Area, 2) Valley arca surrounded by hills and 3) Low plain arca along the San-Pédro
river,

The low plain paddy development project/program is considered to have the highest priority for
the integrated rural development in the Study Area. And as the base for agricultural
development, the formulation and reinforcement of farmers” organization shall be started not
later than the low plain paddy development prOJCCt/progra|11 It is considered that the cconomic
advantage of the domestic rice has been much improved. Therefore, the priority and viability of
the irrigated paddy cullivation is considered higher comparing with those of the failed San-
Pédro Paddy Project because of improvement of cconomic situation of rice cultivation,
increasing rice consumption and improvement of profitability of rice production.

(2) Implementation Plan

Executing agency of the Integrated Rural Development in the Study Area shatl be MINAGRA.
At the central govemmcnt level, Project Coordination Board shall be formulated for the
budgetary preparation and political coordmauon among government agencies concerned. The
Project Office shall be established in San-Pédro to make the preparation work for the
implementation, discussion and explanation to the farmers, and implementation of construction
works. Project Manger shall be responsible for the implementation of the project and discussion
and negotiation with the farmers for the participation to the project implementation. Also a
regional coordination committee shall be formulated with the Project Manager as the chairman
and reglonal reprnsentatlves as its members

At the i_nitial Slage of the project implcmenlation, the Project Office shall explain the project
oulling o organizations and farmers concemed to obtain their full understanding and
willingness of participation to the Pro_lect It includes 1) Obtaining agreement of the farmers
involved in the project implementation, 2) Sclection of participating farmers and establishing
farmess’ organizations, 3) Encouraging the farmers to participate in farm construction works
~ and to help them raise farming fund and 4) Implementing technical extension and training of
farming and water management for participating farmers. The conceplts of the implementation
schedule together with other activities and implementation schedule are shown in the figure
presented below: '
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Master Plan Implementation Concept

Basically, ali the project/program shall be operated and maintained by the farmers’ or villagers’
organizations and with farmers’ participation. All the farmers” organizations {(OPAs) in the
irrigation command areas shall establish water users” organizations for O&M of irrigation and
drainage facilittes and shall be responsible for 1) Collection of information on water
requirement from farmers and to decide the water distribution plan and water supply plan after
adjusting water amount and period, 2) Opcration of the imrigation facilities based on the water
supply plan, 3) Observation of the water use condition with a periodical patrol, 4) Inspection of
water leakage, facility injury, etc. and to make repair plan of facilities, 5) Repairing the facilities
based on the repair plan and 6) Deciding the water fee with a consideration of required fund for
O&M cost and farmers’ payment capacity an to collect the water fee.

Demonstration of farming practice and trial shall be made based on the contract with the
farmers using, input materials and equipment supplied by ANADER. Referring with the
situation of quatity and quantity of present extension services, foreign experts for modern paddy
cultivation are dcﬁmhvely needed to support the development of the pmposed farmmg

(3) Cost Estimate

The project cost for the entire Master Plan project components has been cstimated based on'the
follawing: within the medium term, San-Pédro Paddy Arca (575 ha) shall be déveloped through
the construction of the Grand Canal, then remaining irrigation potential areas of Fahé (300 ha)
and Cpt. Colonel (90 ha) shall be developed within the long term. As a result, the total project

cost (for 965 ha irrigation development) has been gslimated at F.CFA 8,806 million. and annual
O&M cost at F.CFA 65 million.
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4.6 Evaluation of Master Plan
(1) Economic Evaluation

In the evaluation the following assumptions are made: Project life is set at 50 years and social
discount rate as 6.25%. The net incremental benefit due to implementing the irrigation
development of 965 ha has been estimated on the assumption that the value of present tree
crops is equivalent to the produce from 50 ha single crop paddy cultivation. In the conversion
of financial price to cconomic one, the following conditions are adopted: 1) economic farm
gate price of paddy is set at F.CFA 147/kg and 2) the standard conversion factor (SCF) is sct at
0.87. As aresult, the economic indicators are EB3/C= 5.0, EIRR=13.0% and ENPV at 6.25% of
social discount rate = F.CFA 6.5 billion.

(2) Financial Evaluation

The results of the financial evalvation are FB/C= 3.8, FIRR=9.7% and FNI'V at 6.25% of
social discount rate = F.CFA 3.8 billion. Annual net income of the standard farmers with 1.5 ha
land holding siz¢ by paddy growing with two crops a year is cstimated at abount F.CFA 1.2
million, three times the present net income of F.CFA 0.4 miillion of a singlc crop in a year.

(3) Synergetic Effects

Synergetic effects expcc'lcd from the implementation of the Master Plan will culminate in the
betterment of overall rural economy and life of the Study Arca. Intensification of agricultural
usage in irrigated paddy production will attract more agricultural laborers into the Sindy Area.
And in the level of national economy, rice produced from the irrigated paddy field, which will
be rehabilitated on newly created by the plan, will contribute both to the goal of self-sufliciency
of food crops and economy in terms of forcign reserve of the country.

(4) Initial Environmental Examination

Initial screening of the environmental effects of the Project shows that the impacts on the
natural environment will be generally limited, while the main issucs will be mostly related to
the social environment. Main issues to be considered for further study of the possible negative
cflects of the project and measures needed to maintain the environmental quality are 1) Use of
agro-chemicals, 2) Degradation of hunting and fishing resources, 3) Conservation of swampy
forest and certain fauna specics, 4} Sustainable use of water resources, 5) Prevention of water-
born diseases and 6) Settling conditions of the newcomers. The study of the local conditions
and the examination of the potentiat effects of the project on environment suggest that a
targeted environmental assessment study will be appropriate and that an EIA may not be
necessary.

4.7 - Selection of High Priority Project Area for Feasibility Study

Through the evdluétion of the priority projects, the lowland paddy c_lcvel'opment program has

- been selected as the most c.ffcct_ivc one urgently required to implement. Then herein, the priority
~ project areas of paddy development for the feasibility study in the Study Area are considered

among 1) San-Pédro Paddy Project Area, 2) Cpt. Colonel Area and 3) Fahé Area. Through the
comparison of these three areas based on several circumstances of project implementation, the
highest priority project site for the feasibility study has been selected accordingly.
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The San-Pédro Paddy Development Arca has a high IRR of 15.0 % and a highest beneficiary
population of 383 familics. As this arca has been equipped with irrigation facilities, the
rehabilitation of these facilitics will offer high positive impacts to the project. Besides, as the
farmers presently living in this arca have experiences on paddy cultivation, the effectiveness
from extension of farming techniques, therefore, can be expected. From these viewpoints and
based on socio-cconomic conditions, the arca of San-Pédro Paddy Project has been evaluated as
the most suitable site for priority projeet. Considering the above contexts, the San-Pédro Paddy
Project Area has been selected as the priority area for the further feasibility study, and the
irrigation water for the area will be taken at the existing intake on the San-Pédro dam providing
a new conveyance canal (Grand Canal) of 18.2 km.

5 FEASIBILITY STUDY ON THE HIGH PRIORITY PROJECT
5.1 Characteristics of the Project Area
(1) Natural Conditions

The Project, Rehabilitation of San-Pédro Paddy Development Project, is situated in the
southem part of Study Area, covering a net irrigation area of 575 ha of alluvial plain. There are
three settlements in and adjacent to the Project Area apart from a several scattered houses. The
vegetation of the Project Area is class:ﬁed to be tropical lowland rain forest, and was covered
by the tropical rain forest as same as Rapide Grah Classified Forest and Tai National Park.
According to the morpho-pedological survey the soil in the Project Area is classified as UC-22
-Alluvial fat lowland. The soil is of hydromorphic silty clay to sandy silt deep soil, with hea\'
texture. Agricultural value is limited to cultures of tolcraimg water clogging, and this means
that seil is suitable for rice cullivation. On the other hand, the soil in hilly area is classified as
UC-27C - slope of convex. The soil in this area is deep red-yellowish sandy clay modal or
altered ferrallitic, and it is suitable for perenniat and traditional agricutture. The run-off water
from the hilly areas flows into the irrigation areas through the drainage channels running in and
around the Project Area, and causes inundation in the areas during the wet season. The Gonou
river flowing along the northern edge of the area in the southeast direction collects most of such
run-oft from the northern hilly arca near the Cpt. Bernard. There are, however, some efﬂuenls
from the Gonou river flowing into the irrigation areas.

{2) Social Condltlons

Cité Agricole, the only village in the Priority Arca haa unique characteristics, dlfferenl l"rom
that of other villages in the Study Arca as shown below. '



fem [ | Characteristies

" Vitlage chiel Elected by the vitlagers o - R
Villagers' commitice Separated from the basic supporting organization to the keading party
Main activity Food crop cultivation
Major cthnic groups Sénoufo, Yacouba
Acquisition of land Given 1o sclected farmers andfor applicants by the goverament or GVCs
Dwelling demarcation | Mixed ethnic groups in the same arca
Housing | Conerele walls with tin roofing subsidized by governnwny

The size of the family in the Project Area is summarized in the following table:

_ Family Characteristics

" Total No. of members per family D R X T
In which living together 6.3
Potential work force @ over 15 years old (men) 16(2.0)

No. of children per couple - 5.3
Average age of family heads ( their spousas) 44.7(36.9)
Literacy rate of Family heads (spouses) {34) 55.9{21.5)

Rain-fed paddy cultivation during wel season is the main source of income for about 30% of the
houscholds in the Project Area. For 17 % of the houscholds, vegetable cultivation in dry scason
is the main source of income. Maize cultivation and contract farmy work also is other income
sources. More than half of the farmers have their own plantations of tree crops with an average
size 0f 3.2 ha.

In the Project Area, there are five GVCs, entrusted with the land management by the
government. After the end of the operation of irrigation system, the farmers in the Project Arca
have started renting the land suitable for rain-fed paddy cultivation within themselves or to
“outsiders”. Dug to coexistence of customary and legal land rights, tand disputes are occurring
between farmers of Cité Agricole and Kroumen or others who have bought land from Kroumen,
resulling in some troubles, which include threatening and a legal case.

(3) Ag_ricu‘ltu're

In the Project Area, 62% of the totat farming land are classified as lowlang followed by upland

_ (20 0 %) and tree crop land (17.6 %). The average land holding size per farmer is 6.7 ha in the

Pzoject Area slightly larger than that of the Study Area. The major crop in the Project Area was
lowland paddy sharing 36.7 % of the total cropped area, followed by maize (22.6 %), cassava
(16.3 %) and tree crops such as coffee (13.6 %) and cacao (5.1 %) in 1998. The average yicld of
major crops are 1,118 kg/ha for lowland nce 701 kg/ha for maue, 4,222 kg/ha for cassava, 494
kg/ha for coftee and 250 kg/ha for cacao.

In the Project Area, the most popular farmmg type is mixed crop farming of Lowtand + Upland
+ Tree crop, which shares 59.4 % of the tofal farming land and 43.0 % of the total farmus,
foltlowed by Lowland + Upland farming sharing 22% of the land and 31.0% of the f: Armers,
Lowland farming sharing 17.4% of the cultivated arca and 23.0% of the farmers and Lowland +
Tree crop farming shares 2.9 % of the land and 3.0% of the farmers. The net income is F.CFA
110,542 with F.CFA 43,084 /ha. The production cost is the highest for vegetables (F.CFA
350,743 /ha), followed by rainfed lowland paddy (F.CFA 174,180/ha).



In the cultivation of annual crops, around 80% of the total labor input are allotted to the land
preparation, sceding and harvesting, which are the minimum requirements indispensable for
cultivation. The remainders arc allotted for weeding, application of fertilizer and discase and
pest control, except bird control for paddy. In the lowland paddy cultivation, total labor input
including bird conirol is cstimated at 217 man-day/ha.

More than three fourth of the farmers practice dircct-sowing by broad casting, while others
follow hill sowing method. The commen machinery and agricultural tools used for rice
cultivation are power tiller, draft animal, manual power sprayer, motor pump. But most of the
power tillers and sprayers are in non- usable condition now. In most paddy ficlds, sowing is
made from March to June with the peak in May, and harvesting is done four months later,
starting from August and uniil to September. Short duration BUAKE-189, WITA-9 and SC-!
are most common varieties. The average sced rate is 71 kg/ha for direct sowing culture and 45
kg/ha for transplanting culture. About half of the transplanted farmers adopt upland nursery and
others prefer submerged nursery, with the nursery peried ranging from 14 days to 30 days.

(4) Agro-industry and Marketing

There are neither agro-industry nor specific commercial activities. During the dry season, a few

immigrants grow vegetables along the network of drains in the arca, and se!l the produce at the
necarby local markets.

{b) Farmers' Organization

In 1992, 12 GVCs in San-Pédro Paddy Development Project Area were unified into four GVCs
based on the irrigation blocks. Thereaficr these four GVCs formed a union in an effott to raise
fund for pump operation but it faited. Though joint marketing has not been carried out since the
stop of operation of water pumps, members are carrying out rain-fed paddy cultivation with
their own planting schedule, using jointly owned tractors. The first of¥icially recognized
women’s farmer-organization GVC-FCA was founded in Cité Agricole in 1995,

52  Analysis of Farmers' Problem and Their Intention to the Development

All of the farmers attributed the failure of the previous project primarily to “deficit of water in

the plots”. They mentioned other factors such as collapse of organizations, farmers’ indiscipline,

and low yield as a secondary one. The farmers cited the foltowing factors as causes of watcr
deficit: 1) No prompt pump repair works, 2) Expensive operation of new pumps, 3) Damages of
irrigation canals and resultant water losses, and 4) Imperfect leveling and land development.
‘the farmers also pointed out that insuflicient communication between farmers their GVCs and

supervising organizations as well as unclear iack sharmg as troubles that led to the failure of the
Projcct.

I'armers in the Project Area are dcﬁned as the ones who are lwmg in the Project Area or having
agricultural activities in the Project Area and have intention to take part in the future project.

Most of the farmers cite 1.5 ha per household as the appropriate farming size. However, some of
them complain that 1.5 ha are not enough to earn for their family. Regarding crop
diversification, a half of the farmers have started tree crop plantation and about 70 % of the rest
have intention to start a plantation. In addition, over 70 % of them intend to introduce vegetable
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cultivation into their farming and 50 % stock or fish raising. As for the training, 80 % of scnior
farmers hope to be trained again on irrigated paddy cultivation. 30% and 25 % of them also
desire the training on vegetable cultivation and animatl husbandry respectively,

AR of the farmers express their desire to have some training on cooperative in order to leam
about their new organization. Morcaver, the farmers hope to establish the system to check the
work done by the administrators and the accountants. In Cité Agricole, roughly 20 % of
households consist of old people without young generations, or have disabled or sickly heads of
houschold or spouse and are anxious that they can not be allowed to participate in the future
project. They also emphasize the government to recognize officially the rights of ownership
and/or cultivation of the land. Desirable annual income per farmer’s houschold is estimated at
F.CFA 1,285,300 and per member of household at F.CFA 230,400. In the Project Area, all the
houscholds except one, experienced or not, have intention to participate in the Project. However,
about 40 % of them are lacking in work forces. According to the Farm houschold survey, the
number of farmers who intend to participate in the Project is estimated to be 136 in the Project
Area, 314 in the Study Arca and 117 among sampled farmers in Rapide Grah Classified Forest.

53 Agricultural Development
(1) Proposed Cropping Calendar and Target Yield

The proposed cropping calendar, shown in the figure below, is determined based on the
foltowing: 1) Evasion of harvesting in rainfall period, 2} Selting of staggering period for 45
days, and 3) Introduction of high yielding varietics with tolerance to RYMV. The target yield of
rice is'set at 5,500 keg/ha for the transplanting culturc and 4,500 kg/ha for the direct sowing
culture. The key points for accomplishment of the target yields are assured supply of irrigation
water, complete fand preparation (leveling and puddling) and weed control.

Schedule of Rice Double Cropping

{In case of lransplanting cullure )
] 1
Ind Cropping
{120days V))
Zad Cropping
{130days V)

Isi Cropping
{120 days Varrery

1st Cropping
130 days Variely

[]

PVieisl
(Harvesting} : {Sowing)

Rice + Lettuce Cropping Schedule
: i

l5°'“‘“911 {Harvesting)
1

i i
Paddy / Lettuce /
tSowing) {Hatvesting) (Sowing) | {Harvesting)

Mar. | Apr § May | Jun Jul § Aug | Sep | Oect | Nov | Bec | Jan. | Feb
Proposed Cropping Calendar .

For making the rice cultivation plan, Special considerations are paid on the following points; 1)
Amount of nitrogen to be applied is 66 kg/ha, 2) Synthetic weed control countermeasure is
introduced, 3) Control methods against RYMV are employed and 4) Preventive control

measures are employed against rice disease and pest due to the reason of economic point of
view.



Morcover, in order to increase the farming income, combined cropping of rice zil_ul vcgctablcs is
praposcd. In the scenario, the target yicld of the paddy and vegetables eropping is set at 5,600

kg/ha for the average of fransplanting and direct-sowing rice cultivation and 20,000 kg/ha for
both tomato and lettuce.

In the rice double cropping plan, rice is cultivated twice a year. The paddy production is
cslimated at 15,000 kg/year per farmer, which is equivalent to 13 times the present production
level. The net income is estimated at F.CAF 1,160,940 /farmer. In the casc of rice + vegetable
cropping, tomato crop is to be infroduced in an area of 0.1 ha of the 1* cropping, resulting ina

total net incomic of F.CAF 2,426,162 /ycar. If lettuce is introduced, the net income per framer is
estimated to be F.CFA 1,2603,852/year.

(2) Labour Requirements, Mechanization and Appropriate Scale of Cultivation Aféa

In the labor requirement for the proposed rice cultivation, the largest labor foree is required for
transplanting and harvesting; 40 man-day/ha during transplanting and 50 man-days/ha during
harvesting including threshing. To complete these farm works in a day, around 5 times the
family tabor is required. However, the Jabor shortages for these farm works can be solved by
mutual usc of family labor in the Project Area in staggered cropping for 45 days.

Appropriate scale of land holding has been decided at 1.5 ha per farm household based on the
net income to be obtained from the rice double cropping and labor requirement.

(3) Farm Household Economy

With the holding of 1.5 ha and two crops a year, an average net farm income of the majority
houscholds will reach F.CFA 1.6 million of 1998 price by selling paddy to their cooperative at
the price of F.CFA 157 /kg. Afler paying the annual debt of housing loan of F.CFA 234
thousand and deducting 10% saving, disposable income will become 1.4 miflion F.CFA.
Assuming that most of the basic foodstuf¥ be self-sufficient, the disposable income will become
28 % more than that of the average residents of San-Pédio city. O&M of the canals require wage
labor, which will be filled by some memberb famll) ¥abor

54 Irrigation and Drainage Development
{1) lrrigation Plan '

The proposed irrigation method for the 575 ha irrigable area is the flooding one bounded by the
ticld levee. The irrigation water supply is made for 24 hour a day continuously when it is
required. Trrigation area is divided into four biocks based on the canal alignment and water
distribution being done in 10 days rotatlon The size of field lot is determined as 30 m x 100 m
(0.3 ha), considering the minimum area required for land leveling and crop diversification. In
principle, a field lot is the unit of irrigation 1o be made in a day. As individual farmers ar¢
provided with 1.5 ha ficld basically, one field block is divided into 20 field lots and it can be
irrigated within 5 days. The estimated crop water requirement varies between 3.2 mm/day in
August to 4.4 mm/day in March. Percolation loss is calculated at § mm/day considering the soil
types and topographic conditions of the Project Area. The puddling water requirement needed
before sowing paddy is set at 150mm. The estimated effective monthly rainfall fluctuates
between 137.3 mm in May and 14.5 mm in January. A continuaus water ponding of 75 mm

S-24



during paddy growing period is considered and an irrigation efficiency of 65% is assumed. Asa
result of the above considerations and cropping calendar, the unit irrigation water requirement
is sct at 1.62 lit/sce/ha.

(2) Drainage Plan

The drainage condition of the Project Avea is generally characterized by the flood prone nature
and poor drainage capacity due to low elevation. Considering the present situation, the
proposed drainage system shall include 1) Provision of flood protection dikes along the
northern side of the Project Arca to prevent the intrusion of the floodwater and the run-off, 2)
Installation of drainage sluices at the drainage outlets in order to facilitate the drainage effects
by gravity and to prevent the intrusion of stagnated water, 3) hiprovement of existing drainage
canals by dredging, straightening and widening and 4) Reducing the drainage load in
downstream of the drainage system especially in the southern part of the arca and north
extension arca. The unit drainage requirements for the paddy fields and the other areas are
proposed to be 7.75 lit/sec/ha and 33.53 V/sec/ha, respectively.

(3) San-Pédro Dam Intake and Grand Canal

Two existing old manual operation intake ates on the Dam with dimension 1.6 x 1.3 m shall be
replaced by new one. The conduits shatl be extended from the existing conduit end. A butterily
valve with box shall be installed to control intake water discharge. Discharge measurement
devices such as Parshall flume shall be installed at the beginning point of the Grand Canal.

Considering the operation and maintenance, the Grand Canal of 18.2 km shall be of concrete
lining. Inspection road for the operation and maintenance of irrigation canal shall be provided
along the Canal. The required canal capacity of each section are estimated as follows: 1) Intake
up to main diversion for Fahé Area — 1.56 m*/sce, 2) Fahé main diversion to Cpt. Colonel - 1.08
m’/scc and 3) Cpt. Colonel to the San-Pédro Paddy Project Arca - 0.93 m¥/sec. In total, eight
siphons, thirteen box culverts, sixteen drainpipes and two drops are to be installed.

(4) Imgauon and Dramage Facilities

Net irigation area of 575 ha will be divided into four blocks: Northern Block 64 ha, Central
Block - 194 ha, Eastern Block - 227 ha, Western Block - 89 ha. Total lengths of the canals are
estimated as 5.7 km of the primary canal, 7.5 km of the secondary canals and 26.1 km of the
tertiary canals. It is planned in such a way that almost all the primary and secondary canals shall
be aligned along the existing canal route. Primary and sccondary canals are of concrete tining
and tertiary canals are earth canal. Canal design capacily shall be 1.62 lit/sec/ha. Most of the
existing structures such as diversion works with the steel gates, check structures, turnouts,
measurement devices, spillways, concrete pipe culverts crossing under the roads nceds their
replacement. O&M roads of primary and secondary canals are planned to be the gravel roads.

The present complicated drainage network should be simplified by either constructing new
canals or improving the existing drains to enable cifective drainage. The length of the proposed
drainage canals are: 1) Main Drainage Canals - 3.4 km, 2) Secondary Drainage Canals -- 10.3
km, and 3) Lateral Drainage Canals — 20.1 km. Drainage culverts — 14 units shall be provided.
To prevent flood water intrusion, in addition to repairing and heightening of present dykes, itis
proposed to provide about 670 m long additional dikes, especially along the Gonou river. Ten
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drainage sluices (2 shuice gates and 8 flap gates) are also proposcd to be installed.

(5) On-Farm Development

Considering group cultivation especially tand preparation by power tiller and standard holding
arca of the farmers, the standard size of tertiary block is designed as 15 ha. Taking into account
the mechanized farming, the standard lot of paddy ficld shall be of 0.3 ha (100m x 30m). The
leveling shall be implemented afler ficld survey in each lot to avoid uncven growth of rice. The
leveling accuracy of plots arc sct as 7 ¢m, considering factors such as weed control and
ponding water depth. The planned tertiary irrigation and drainage canals and related structures
in one ha of command area are irrigation canal —~ 35 m, drainage canal - 35 m.

(8) Operation and Mamtenance Plan

All the farmers’ organwauons (COOPS) in the Grand Canal command area Sh’l" formulate a
Water Users” Association (WUA) for the O&M of imigation and drainage. Considering the
extension of irrigation area at Fahé and Cpt. Colonel, the O&M of Grand Canal shall be made
by the farmers employed and controlled by the WUA. Required subordinate staff shall be hired
and ¢quipment shall be purchasui O&M works for irrigalion system consist of 1) Water
management, 2) Tacility maintenance and 3) Administration . with the following
responsibilitics: a) Collection of information on water requirement from farmers and to decide
the water distribution plan and water supply plan after adjustment of water amount and period,
b) Operation of the irrigation facilitics based on the water supply plan, ¢) Observing the water
use condition by a periodical patrol, d) Inspecting the water leakage, facility injury, etc. and to
make repair plan of facitities, €) Repairing the facilities based on the repair plan, and f} Fixing
the water fee in consideration of required cost for O&M and farmers’ payment capacity.

55 Agricultura!Supponing
(1) Agricultural Supporting Services

The number of power tiller required for the Project Area of 575 ha is around 60 units of 14 CV
power tiller as one unit for cach 10 ha. [t is essential for mechamzed farming to properly
maintain machinery and train the operators. The cost of the power tiller is F.CAT 3 million per
unit. It is, therefore, necessary to prepare an initial fund of F.CAF 180 million for the purchase
of 60 units of power tiller. The following agricultural equipment with spare parts and inputs
shall be purchased as the 1st year materials for cultivation: 1) Power tiller (14 CV) : 60 units and

spare parts, 2) Sprayer: 366 units, 3) Fertilizer: NPK (1052'0:2_(}): 120 tons, Urea : 60 tons, 4) -

Herbicide: 5,750 lit,, 5) Sceds: WITA 7: 9.6 tons, WITA 8: 9.6 tons, and WITA 9: 9.6 tons.
These agricultural inputs can be purchased through KR-IT under PNR.

The following training will be enforced: 1) Training of extension workers at CFMAG, 2)
Training of machine operators at CFMAG and 3) Training of farmers in the Project Area.
ANADER is expected to take responsibility on the technology extension services to the farmers.
Prior to enforcement of the Project, a farming fund of F.CA 260.31 million shall be arranged.
Through the demonstration of high-yielding crop situations and best farm management
practices such as land preparation and weed control by the establishment of demonstration plots,

1ppropriatn technology shall be transferred to the farmers with the effective support of foreign
rice e\perls and ANADER extension workers.
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(2) Farmers’ Organizalion COUNCHL OF ADVMNISTRATION = DIRECTORS BOARD [14°1.°2)
Taking the cxpected 383 E{f} —- o osidine ] vt
houscholds in the Projeet, the size b scemmine
favorable to negotiate a loan witha “Em_nuerI.}.(J_ ----\l&;-— ke [—;1.;;_—-] | ma]]
third party or to be the guarantor of Creves [.‘i‘f:‘f‘ﬂ.][ﬂ".‘*i”f‘ﬂj pmm L [raing]
the members into account, a single Tr'_"{ﬂ Df oty etecred b e goneral asscribly 4

COOP covering the entire Project e \;L

Arca shall be formed with cvery E]ﬂ[i“J

participant of the Project as its

member. The proposed [[Seceuing [ secvctin
organization of the¢ COOP in the =«
Project Arca as shown in the
figure.

i twtiile 32 €0 g ey

Frarmers' Organization

The entirety of the COOP shall consist of four basic functional units, which are formed by 60 -
90 owners of paddy fields. Six committees arc proposed to deal with affairs on irrigation, paddy
farming, machinery, agricultural inputs, marketing and arbitration. Each committec elects
chairman to represent itselfin the directors’ board and deal with daily aftairs which arc under its
jurisdiction approved in the gencral assembly. In addition, through voluntary groups’ activitics,
it is hoped to increase the feeling of amenity in the village life and mitigate the teasion in a
multi-ethnic socicty.

The Council of Administration (COA) consists of the representatives of four blocks, the
executives, chairmen of six committees, representatives from the voluntary groups and the
auditor cum legal advisor. The functions, duty and corresponding power of the board is ¢lear-
cut as prescribed in the COOP Jaw. Matters of utmost concern of the Preparatory Commiltee of
Foundmg COOP(PCEC) include the formulation of a Water Users Association (WUA) of the
Grand Canal with the oiher interested partics along it under the supervision of the government
concerned. The WUA will provide the legal foundation to define the rights and duties of the
partics concerned on which collaboration and cost sharing with each other on the O&M of the
Grand Canal will be negotiated.

(3) Agncu!tura! F:nancmg

Construction works for the Project are estimated to involve about 83 lhousand unskilled labor
during the period of two years. A net daily wage is estimated at I.CFA 2,850. if one saves two
thirds of one’s daily wage, an accumulated amount of saving would reach I'.CFA 300,000 after
158 days of labor, which will turn to be required capital for farming in the future. COOP shall
actasa guarantor to its members who want to get loans for their basic capital requirements in
the new life with the Project in Cité Agricole. The main share of COOP’s initial base fund will
be the contribution of the members. All the selected new settlers’ households are to be provided
with the leveled housing tot of some 600 m? by GOCI. If a farm house costs F.CFA 3 million, a
one-time down payment will be F.CFA 300 thousand at the beginning, then amortization
F,CFA 180 thousand, and interest payment F.CFA 54 thousand at the end of the first ycar.
Morcover, one in seven houscholds is required to have a cultivator. The majority will need fund -



to buy them. PNR which has been managing the process of distribution could be of instrumental
to their negotiation. By rendering scrvice of plowing to six satellite farmers, the owner can
claim F.CFA 1.08 million a year. In the initial periods of the Project, agricultural input will have
to be bought cither on credit or using a low-interest input loan. As major part of input can be
bought through the arrangement of the KR-I1.

(4) Agro-industry and Agricultural Mark:eting

Agro-industry in relation with paddy fanming includes rice milling and polishing. Both
activities in the context of local market area arc within the reach of small enterprises, and any
private initiative is welcome. The proposed COOQP in its initial stage will have to be
preoccupied in selling the harvested paddy, prior to contemplate further means of adding value
to its produce. As the commodity of the sale being paddy in bulk, probable strategy may be to
approach big-scale buyers on blanket contract with as much volume as possible. Its contract had
better be pre-arranged by assessing the quality at the paddy field when it is ripen. Meanwhile,

small-scale local mill operators can meet the demand for threshing and polishing for domestic
use.

(5) Training Plan

The farmer’s training is basically ficld practice, and the operator’s and extension worker’s
training is lecture and practice carried out al CFMAG. Training of farmers / new sctilers - 383
persons, is to be carried out in a 30 ha mini-project-ficld. Training consists of field practice and
brief site lecture. The main practices of training are 1} Preparation of quality seed, 2)
Establishment of nursery, 3) Raising of scedling, 4) Land preparation, 5) Transplanting, 6)
Application of fertilizer 7) Weed control and diseasc and pest control, 8) Ficld water
management, and 9) Harvesting, threshing and drying of harvested grains. The main lectures
will cover 1) Knowledge of scheduled rice double cropping, 2) Mutual use of agncullura! labor,
3) Irrigation system in the Project Area, and 4) Scientific explanation of each farm practice.
Prior to the above farmers /new seltlers training, two extension workers shall be sclected and
specially trained on theoretical and practical aspeets of mechanized irrigated rice cultivation.
Demonstration shall be done on rice double cropping and vegetable farming in 0.3 ha of
farmer’s field plot. The demonstration activities for vegetable cultivation have to be carried out
carefully with technical support of CNRA.

Considering the limited period of sich training, the minimum extent of repairing shall be made
for the existing pumping unit. Irrigation canals and relatcd'facilit_ies shall be constructed for
irrigating 30 ha farm lands by rehabilitating the existing irrigation canals and about 2 km length
of tertiary level irrigation canals shall be newly constructed. Perfect land leveling shall be
conducted for each farm tot of 0.3 ha with the same preciseness as that of full-scale operation.

Roads and drainage canals shall also be constructed so as to provide a situation compatible to
the farming in {ull-scale operation after the complelion of the Project. The demonstration of
farming after such training is proposed to be conducted in the farmers’ lands of 30 ha within the
Project Arca for 1) Double cropping paddy cultivation by transplanting, 2) Double cropping

paddy cultivation by direct sawing paddy and 3) Double cropping paddy with the combination
of vegetables such as tomato and lettuce.



55 Setﬂement‘Plan
{1} Selection of New Selilers

Total 291 farmers in addition to present 92 low land farmers arc to be received in the Project
Arca as new selllers, In the selection process of new settlers, the 1¥ priority shall be given to the
farmers presently holding lowland in the Project Area and the 2 priority is to be those whose
family has more than three cconomically active agricultural labors. Preferences shall also be
given to the groups compesed of three volitional young men/women for rice farming in this area.
All the new scitters are obligated to produce mininmm yicld of 4.0 tons in paddy per ha per
SCAson,

{2) Development of New Settlement Area

Based on the average arca of 1,300 m? per house in Campus I of Cité Agricole including the
community facilities such as school, new sctiiement arca of total 35 ha can absorb 291
houscholders, and together with existing houscholders total 383 houscholder can live in the
Project Area. The new scitlement shall consist of four villages with following propositions:
Settlement 1 to 20.4 ha with 162 houscholds, Scttlement 2 to 2.6 ha with 26 houscholds,
Seltlement 3 to 4.0 ha with 40 households, and Settlement 4 to 8.0 ha with 63 households.

Important consideralions to be made while developing new settlement areas arc 1) Residential
lots shall be distributed to each villager by drawing lots regardless of nationality, ethnic group
and home village, 2) The transmission of official information should be well systematized both
in an area and among areas, 3) The events which can involve all the villagers shall be held by
the villages in cooperation with the Project office in the beginning, and 4) Big trecs as
recreational places should be left for the community, remaining intact at he time of the site
preparation. Community roads, community water supply from four tube wells and community
center shall be provided as the rural infrastructures.

56  Social Development
(1) Women s Paddy Cultivation Support Program

In this program women’s work shall be organized in order 1o establish a systemt of carning
income through their work. Organization of Women in rural communities shall be carried out in
the following three stages: 1) Formation of women’s working groups in each irrigation block
and creation of source ofmcomc by conlraclmg farm work, 2) Promo‘:mg the joint management
~of upland fietd by \\Grkmg groups and diversilying the source of women’s income, and 3)
Implementing the joint management of irrigated plot. -

(2) School Lunch Assistance Program |

With the aim of lightening the burdens of mothers who had to go home to prepare hinch for their
school children by stopping their farm work, this program shall be carried out in partnership
with related organizations. The following four actions shall be undertaken gradually to
complete self-management: 1) Establishment of sclf-management system within PTA
{reinforcement of existing committee), 2) Complete supply of paddy at a modest price by
cooperative (about 9 tons/year), 3) Supply of cheaper materials for lunch (through vegelables
cultivation in upland ficlds by the women's groups and the pupils’ association, or at irrigated '
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liclds by cooperative and contractual farmers), and 4) Supply of protein souvrces (through
peultry and/or fish raising by PTA, women’s groups and the pupils’ association).

(3) Pupils’ Activity Support Program

The program proposes the following plans as extracurricular activitics to improve children’s
knowledge and skills in farming, thus revitalizing the pupils® association: 1) Providing

guidance in paddy planting techniques, 2) Establishing pupils” garden, and 3) Formation of
paddy planting children’s groups.

(4) Educational Facilities improvement Program

A new school with six classrooms shall be opened in the new settlement arca. Construction of
the school facilities shall be requested to FIAU by village committce through municipality
oflicc. Maintenance and management of school facilities at the new school are to be carried out
by PTA like that of existing school.

{5) Clinic Rehabilitation Program

‘The existing old dispensary facilities in Campus 11 shall be renovated. Houses for nurses shall
be constructed. 27.5 % of the required ¢osts have to be born by the villagers.

5.7 implementation Plan
(1) Implementation Organization

As the Project is the component of the proposed projects/program of the Master Plan, the
Project shall be implemented under the same organization and procedure. The executing agency
of the Project shail be Ministry of Agriculture and Animal Resources (MINAGRA). The Pro;ect
management commitiee in central government level and Project office in San-Pédro shall be
cstablished. ‘The Project Office in San-Pédro shall manage the implementation of the following
componeits: 1) Preparation of construction of the Grand Canal and rehabilitation of the
irrigation and drainage facilitics, 2) Setttement of dispute on land in the Project Area, 3)
Selection of new settlers, 4) Assistance for formulation of farmers’ organization, 5) Guarantor
for the credit of initial agricultural fund, 6) Coordinating on the San-Pédro Dam _watef use, 7)
Management of construction tendering and execution of contractor’s works, and 8) Operation
and maintenance of the Project.

(2) Implementation Schedule

The Project shall be lmplememed by the farmers parumpatmn The most lmporlant factor for
the successiul Project implementation is animation of the participating farmers, which includes
the following items: 1) Obtaining agreement of the farmers involved in the Project, 2) Selection
of participating farmers and establishing farmers’ organizations, 3) Engaging the participantsin
construction werks and to help them raise farming fund, and 4) Conducting technical extension
and training on farming and water management for participating farmers. The Project
implementation is planned to complete in 2 years of construction of irrigation and drainage
system. At the initial stage of the construction, the fraining/demonstration farm shall be
constructed so as to start the training of farmers immediately. Participation of foreign experts
for modern irrigated rice cultivation are indispensable for the success of the Project in terms of

5-30



introduction of modern irrigated rice cultivation and also O&M teclnique to the farmers. In this
case the foreign experts should lead the farmers with their strong teadership.

58 Project Cost

Based on the prcréquisilcs and regular calculation methods, the total Project cost has been
cstimated as F.CFA 6,765 million with the following breakdowns: 1) lirigation and Drainage
Facilitics — F.CFA 4,817 million, 2) Post-harvest Facilities -- F.CFA 159 million, 3) Land
Devetopment for Settlement Avea - F.CFA 61 million, 4) Rural Water Supply — .CEFA 25
million, 5) Community Facilities -- F.CFA 60.5 million, 6) Detailed Design and Supervision —
¥.CFA 512 million, 7) Project Administration and Supporting Services -- F.CFA 516 million
and 8) Physical Contingency - F.CFA 615 million. The annual costs for operation and

maintenance of irrigation and drainage facilitics of the Projeet is estimated as I.CFA 70,501
million.

59 Project Evaluation
(1) Importance of the Project

The distinctive features of the Project can be summarized as 1) Maximum use of potential water
capacity of the San-Pédro dam, 2) Reconstruction of an abandoned irrigated paddy field, 3)
Technical transfer to new seltlers, 4) Boosting paddy production, 5} Capital formation utilizing
unskilled labor quota required during the construction period, 6) Maintenance of an ccological
cquilibrium in the present environment, 7) Improvement of the classified forest on the right
bank of the San-Pédro river, 8) Opening of rural road using the right of way of the proposed
Grand Canal, etc.

Morecover, the following syncrgetic effects are expected from the Project: 1) Increase of
domestic paddy production wilt contribute for reducing the amount of import of rice, and
decrease in use of foreign exchange, 2} Income from paddy production will have a stabilizing
effect against vicissitudes of economy based on cacao and coftee preduction, 3) Intensification
of irrigated paddy production will cventually atiract same more seasonal operators to the arca,
~4) Paddy production will attract a few small-scale rice-mills, mechanics and, probably and
eventually, transporters to the arca, and 5) Creating a hormonious multicthnic farming society.

{(2) Economic and Financial Evaluation
The economic evaluation is r_hddc based on the assumptions of Construction period - 2 years,

Project life - 50 years, Social discount rate - 6,25 % and Standard Conversion Factor - 0.87.
*xchangc rales are set at F Ch\ 1.00 =¥ 0.20, and Y 120.35 = US$ 1.00 as of April 30, 1999,

The wonom:c cvaluanon results in FB/C =3.7, HRR—IO 4 %, ENPV=F, CFA 3,150 million.
Sensuwn) analysw is carried out for three altemative cases of 1) increase of costs by 10 %, 2)
decrease of benefits by 10 % and 3) comblnahun of the case 1) and 2). They ar¢ 9.3 %, 9.2 %
and 8.3 %, respectively.

The results of the financial evaluation are FB/C=2.8, FIRR=74, FNPV “F.CFA 1,040 million.



Sensitivity Analysis is carried out for three alternative cascs of 1) increase of costs by 10 %, 2)
decrease of benefits by 10 % and 3) combination of the case 1) and 2). They are 6.6 %, 6.5 %
and 5.7%, respectively.

From the results of economic and financial evaluation, the Project implementation has been
judged to be feasible,

(3) Environmental Assessment

The comprehensive review of the effects of the Pro;ccl on the natural environment and their

acceptability has been conducted, Also the effects on social environment are reviewed. These -
reviews show that effects in the field of social life is mainly in the Cité Agricole arca: This '
constraint is acceptable in a context of developmient policy, and there are no specific measures

to be taken. In the ficld of health and sanitation, acceptability of the Project is strongly
determined by the adoption of basic préventive measures, Three-scale environmental

acceptability of the Project including results of the sustainability review shows that the Project

has definitively good level of acceptability from the environmental point of view.

6. Recommendatuons

The Priority Pro_lect was selec!ed among the prqeclsfpmgrams of the Master Plan of the Study
Area. Therefore, the project shall be implemented as a pioneer and model of the Master Plan
implementation so that accelerates the implementation of other proposed project/programs, On
the implementation of the Project, the following points shall be assured.

1) The participatory approach shall be expanded to the slages of preparatory and
implementation of the Project based on the activity made during the Study. _

2) Land disputes shall be settled with the traditional fand owners of the Project Area and
setite the land ownership of previously seftled farmers® before the construction and
setilement of new farmers.

3) Training of the extension workers for irrigated rice cultwation shall be staned before the
training cultivation of farmers under the existing training facilities or introduction of
foreign experts on paddy cultivation and irrigation.

4) - Formulate the San-Pédro dam water operation regulation by the technical committee on
water use of the dam under the High Commissioner’s Office of Hydraulics.
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