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Table G.2.8 Task Sharing in Household (2/2)

Task sharing according te crop and sex

Rice

Sowing

[Cleasing ™™
Plowing

| Weeding
Treatment

—- ..__...:!_.._X__
. ,,.,g.._.?_‘..x —f-

!

X

X

1

a|

Harvesting 7| TITRTITRTTTTT X ] X XX
[Threshing T TTXRTUTXTTTN 1 Ty X
[ Winnowing |7 ] XT|TX T T X
Selting X XXl X [X T
Cleaning R G
[Conirel ™ B 1TX IR X -
 Harvest {coflfed) - XX VX TX 177X
[ Tlarvest {cacac) X T X T

R
X

Gathering
[ Cabossage (pour cacao)
Selling '

Coffee and Cacao |

Cleaning
Nursery
Watering ¢

| Transplantation
Preparation de compost
Conirol B
Weeding

Selling

Contractor

Vegetable

Note: X: rcsponsib'leﬁ
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Table G.2.10 Famers in Cile Agricole

as of March.8
Residents in Cité Agricole (Campust 2) In San-Pédro city
code[Farmer's Name Farmer's Name IFarmer‘s Name
TNASSCUO Jean Datiste 47|Mab&a Zoucu Tambert 60| TANT Elice
[ 2[KONE Sctdon Dod@imé 48|Guehi Charles ~ GI|ATAHER Tnamoudou
JISYLLA Mamadou 49| Touré Brahima () GI[ANAN Atino
JADAMACoulibaly | | 30{Kofit Silvanus (1) 1 7 63NOUHOTU Moussa o
| 3|KONE Pohiidita $1|Kofli Bertrand SI[CAMARA Aboulaye
G[DAME Zibo Paul 52{Ouattara Karamoko 65[5ILUE Nawala
TIVABET Sendé ] 33|Doman Prosper 66| KONE Vacouba (No. D) -
F{KpanJean - 1 [ %4[Soro Allassane GTIKETTA Madi
STAMIDOU Sambou 35 5¢econgo Yaya 6B|[BASSABATE Denhé
L TO[BL.E Adama | 56|Péhé Jean ) T8AIVAKIA Touré
ITIYE Gaston 57|BIE Kouassi (Waté) TOHLACINA Sanogo
12|JPENAHOUE Henri 58|Saye Absaham TIMAILGA Djibrilia
13|COULIBALY Kagnidia 5 Guer Gaston T2IBAHA Keita
T4[|SILUE Keléhe 122[Bako Fabezoun 73[BITri€ Christophe
13]SOR0 Zana Sounkalo T123[Koné Adama 74BRABIMA Moussa
16]SORO Madou 124]0suman Mohamed 75| Dckoué Jfacque
17{SORO Al 125]Kobena Etienne 76[N'guetta Mathicu
1§[KRA Konan (I) 127|Brahima Ganamae 77| Daouda Hamidi
15[ZADY Désité 128[Mory Konaté 78| Youssouf Bamba
20]BAMORY Ouatara 129]0uedraogo Salif 79|Minkaila Baraz)
ZIMETOUEU Pavl 66 famities B0]KONE Yacouba (No.2)
22|DOLE Joseph B1{hatgaZakaria (intcnviewing his mother)
Z3|NATHOUO Coulibaly , : _ §2|Coulibaly Kalina
24]GBOGBO Fmmanuel GVG Lycéé Professionnel §3[Gnagna Alphonse
25]GONSAN Gueu Etienne 120]Koné Fongulola 841Boukary Taranda
26]TOURE Mamadou I21]KEfl Youssoul 85)Touré Alpha
27ISORO Zie - 98[Blor-Eleine &6]Sahi Bonl
28|50R0 Zana 39l Womdorogo Boukary 87|Bamba Brahima
29 Konakou Désiré 160]Ouedrago Noaga §3{MADJOU Kourouma
JOIMAHAN N'eada Gilbert 101]Boga An¥éii 97]8¢eh Soro
FTPOUAKDOU Kenan (D 1021Savadogo Mamade 130|Moussa Traoré
I2[KCUAKOU Wzud (D 103[Diomandé Mariama 131|Kané Sébé
33[SFOULOU Alanase 104|Waongo Ganda 133[{Gouanou Pauletie
J4[SORO Lelourou Blas 105|Poly Vicior 134fAlbachar Abdoulaye
JIS{DIE Richepin 106{Sissacgo Bouréima [35]|Doué Bar Charles
36]KONAN Brunot (1} 1071Zambsonré Lassina t36]Tia Etienne
3¥1{Soro Logenan 108JAnmadou Talssolo ‘ 36 tamilies
38|Kassogné Antiné 109]5¢kongo Ferla S
33[Ohy Bamba 110 Momaolou Dagnogo Autres / Other place
["30[Lah Bbasson Ludovic 11| Toily Fuzone Tn the Pricrity Arca
A1) B31é Raphal 112{Goubo Douhouré 90K ouamé Badiou Beajan {chekin farm)
42[Tiéhi Anicet 113]S¢kongo Bitou 91[Sawadogo Salifou (Garage)
43|Gueun Albert 114[|Koné Adama 92{Zokoya Laurant {Pump Station)
44|Koffi kan Martin 115]Savadogo Seydou 96 [#rancois Wampeu (his campement)
45|Gb& Manto Léonard 16} Yamba Lokeé 126]Abdoutaye Dion (Small pump station}
46} can Bamba T17[Djiomande Mohamed Other _ R -
Notes: - . 1t8|Kassogue Amadou . 89]Saye Isac (Grand Bérébi)
(I} : inhabitants of Campus 119]Garibou Gindo - 93[Kobany André (Blhaou)
C 24 famiies 53| Bekou Antoine (his Campement)
GVC Members who passed away . : 35| Moussa Hamadou (S2bo)
Kouassi Nzian Fils (vacant ) | No intention of participating 132} Albachar Abdoulaye ( au Mati }
Sia Mamadou (to his wife) . 137[Dacuda Sideye {au Mal)
Tahe Iné (vacam ) 11 famifies
S&kouKéita (1
Ngbani Kouakou Luc (vacany) - ‘ [ Total 137 familles 1
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Table G.2.11

New Setliers and Youth living in the Project Area

as of Feh. 8

New Farmers (without experience in irrigated paddy cultivation)

code

Farmer's Name

29

Kouakow ésiré

38

Kassogné Antiné

40

L.ah Bbasson Ludovic

42

Ti¢hi Anicet

43

Gucu Albent

46

Jean Bamba

53

Doman Prosper

54

Soro Allassane

33

Secongo Yaya

56

Péhé Jean

57

Bi¢ Kouasst (Waté)

59

Guei Gaslon

No intention of participating

code |Farmcr's Name

122

Bako Fabezoun

123

Kone Adama

124

Qsuman Mohamed

125

Kobena Etienne

127

Brahima Ganame

128

Mory Konaté

129

Ouedraogo Salif

90

Konamé Badiou Benjan (chekin farm)

ot

Sawadogo Salifou (Garage)

92

Zakoya Laurant (Pump Station)

96

Frangois Wampau (his campement)

126

Abdoulaye Dion (Small pump station)

24 families

Youth having the intention of becoming independent of his family

No.]Young Farmer's Name age | with*] married
T]Meussoleu Aimé il i
2[Soro M&IEh 21 13
3]Yeo Dougnon 29 13 X
4] Secengo Chiélé 29 31
b|Kouamé& Henri Jacques 26 44
6|Soro Madou 22 37 X
7|Coulibaly Bakari 21 4
8|Soro Fougnigud 21 27
Y|Kassogué Amalg Jean 22 38

10|Kassogué Sékou 23 38
11|Sila Mamoudou 18 3
12|Dolé Firmin - 25 22 X
13]|Soro blos Kassoum 19 34
14|Modan Félix 33 1
15| Tiéoule Oulaye Léonard 30 48
16{Soro Soigon Saflif 37 14 X

* Now, ha is living with the family of the code number
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Table G.5.1

Results of SWAP Workshop

SUCCESS FAILURE POTENTIALITIES OBJECTIVES
Natural, |A lo1of rain Lack of rain
Politic San-Pédio river drying-up for second cropping Existence of San-| I’élfru river . -
and B ) “land problem The irigated rice cultivating farmers | To take a census of existing farmars
Human Landownezship was not ensured are available in the area To serle new young farmess
Condition Policy of mono-culture Txpanding famity : '
: Govemnieat subsidies siopped : - . :
thitial Bed developnieals Arex of 3M) ha {irritabke); To develop again the lowlands
State Not well-laveled lands 650ha (deyeloped) To concaete the canals
Not concreted main canal F |r|ds of cassava and vegelable To improve the fand development by leveling
The irrigation water was ensur ed Lack of water To have encuigh water
'Ne\\ Iy dev e]o;}.ed plols S Degradation of plots - e T develop agam the caisting lands
T fingation canats becoming too old for work B h To concrete the imigation canals T
Molopump becoming too ofd for work T .. e T
frrigation by mOIIpumy WS v ery expensive To use dam instead of pump
Lack of fugl ! - )
Bad coordinalion behween water users o . R
Wegligence of wates distributors’ duty To create water management and
Fastors  |Plets in the proximity Depaure of the Taiwanese expens maintenance committee
. of of punping slation Bad organization of favmers for water management To tealize good waler management
Production L . Steating waler To ¢stablish nales for water management
’ Irrigation was suitabbe Impossible Ierigation . AP B
Credit for getting a powertiller Break down of farming matenal To mechanize agriculiure
Obiaining a power tiller No means for plowing : To have individual power tiller
‘Combine-Harvestes was available Ne means for quickly hurvesting : )
: L Problein of hasvest planning and
S . - : utification of harvester - -
| Eneugh input to make g&:;d use of plot Lack of inpui - PFioximity 16 the market for input To supply :Immcal produ?i; -------------- -
Variety 154 of short growing period Appearance of weeds Existing some varicties
o ’ ’ Crop affected by diseases Varicty of short growing peried To train farmers .
T Experience in agricullure Not enough training Experience n paddyculture Fo tratn flﬂﬂtl'! for cooperative &
: with 2 harvests { year The training was not followed up Kaowledge of agiiculra! techniyues T water management
Human : : Knowledge acquired from the training Sénoufo women know well how To he wrll mined
Resourcas " was net put inta prachice : " todotransplanting To visil the other farmers
e i anm trained by their husbands P :
. . . . - - n know irripated padcly FEN s .
Training of farmers for cooperative Undisciplined farmers in GV(s Trammg for cooperative To reorganize existing GVCs
. : . The rules were not applied Constructive / Cooperative |dea To create coeperative with
Organization A Existing GVCs : independent masager
© and Abways in the plol Ehnic groups ‘Two women's GVYCs To nrpmu L] wcll established
Mentality Dishonesty of I':umers . (e Young farmers’ GVC ., (Wpﬂ'lll\'e
Eack of understanding of farmers Many fiiends working in group 'l‘o ereation small \mi\: groups
indiflerence toward the other farmers Couzrageous peeple who like working " {To reach miutual understandmg
T Bad system of supervision Te have good suppomng system
. No participalive management =~ - . To establish ¢ b
Supporting Supervisors were ignorant of the ceality of plois supervisory nrganism and farmers
System Lack of fransparency in supervispry organism S :
Confusion ol soles: both financral management and .
technical support wese done by the same supemsory or_gamsm
No evaluation system on the Project - o o . .
T . L3tk of accommodalion near Tw_pﬁ)ls To constnicl Tarmers' houses -
. _ T |AbundanT harvest wiih enoagh meney | Bad proguciion Totesume hewerk - . . - ]
Direct 18 10 20 tons of paddy on d ha : Crasing completely I‘arm act To realize dowhle sice cropping
Results |2 10ns of paddy per season . Ta produce a lot of rice .
3,5 tha (average) o . s W ;
Construction of houses Too much debis Village exists ‘To organize the paddy marketing
Marriage afier harvesting Bag payers of credits . Semi-modern village To have m11!1ng maching, stosage &
Purchase of a inotorbike Hondz 100, Credit to farmers was not weil rnanaged Village of reception i transport ct"pw d\:ds
a television and many cloths by the supervisory organism ' L L crops
- Creation of Plamation coffee-cocoa No T in financiat 45 houses To create tree crop plantation
Indirect C : No 1eceipt for delivered paddy from the supemsary o1gan|sm Water lour To have drinking water :
Results Lack ef financial autonomy i To have wide stable road 1o the my
No financial seans . - To electrify the wllage
tion 1o build ’ School To take good care of children
& three-rooms school ; N o To dress chtld:cn well
Schaeling our childre Unschooled children ’ )
Taking good tare of Break-up of Families To ensure food 'sell'-sulﬁ(iency
R FRE Lo T : to the family
Stabilizatlen of farmers N T - e . T T
Creation of new cammunifies No inlinmary service Building of inﬁrn{ary : To have an infimmary service
by the farmers (hemselves Hearth problem . : e
Dyramism of farmers’ community life Breath of farmers

To be fnnppy farmers in future
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Table G.5.4

Result of PCM Workshop

[Narrative Summary

Responsible

Important Assumption

Overall Goal
Increasc of rice producing farmers’ income

Project Purpose
The rice production increased

¥ The price of rice must be
remunerative

Outputs

1) Agricultural techniques are applied

2) Good working of cooperative is ensured

3) Sufficient quantity of water in the plots

4) Access to inputs is guaranteed

5) Conditions for buying agricultural machines
are improved

* The settlement conditions for
the new settlers are set up

* Farmers and operators
buy agricultural machines

Actions
1-1 To train the farmers repularly
in agricultural technique

12 To make quakfied agents available to the farmers
1-3 To evaluate regularly the technical

level of the farmers
1-4 To adapt the working load to farmers’ capacity
1-5 To execute the agricultural techniques

2-1 To train the farmers to manage the codbera'tivé
2-2 To apply the management rules of cooperatives
2-3 To apply the operating rules of cooperatives
2-4 To apply the sanctions

2-3 To create the cooperative

2-6 To set up the cooperative management organs

3-1 To construct the Grand Canal
3-2 To establish the irrigation schedule
3-3 To make people respect the irrigation schedule
3-4 To maintain regularly the irvigation system
3-5 To develop the plots
3-8 To involve the canalside population
in the canal water management

4-1 To sﬁppl-y“in'puis to the farmers

4-2 To train the farmers to the principles of cooperative

4-3 To create the cooperative

4-4 To institute a collective supplying system

4-5 To train members of the cooperative management
organs in financial management

4-6 To create a credit system for the access to inputs

4-7 To establish a good information sharing system

4-8 Yo set up saving and credit funds

5-1 To ¢reate the right conditions for b_ﬁying machines

5-2 To train the mechanics

5-3 To train the farmers for using of machines

5-4 To create the right conditions for installing
providers of service

Government

Farmees

Government
Farmees

Government
Faimcrs

"

"

Governmeat

Fanncrs
Government
Farmces

o

Government
"

Farmiers

"

Government

* The trained farmers remain
in the irrigation area

* The water management rules
of Fahe dam are respected

Pre- condition

¥ setting up the counterpart fund
and staff of the lvorien side

¥ The canalside poputation
accept construction of the canal
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Tabte G.6.5 Polential Participants in Study Area

fiving place [ No.of having
{(village or Cpt.) | houschalds intention
Grand Gabo TEEIIr 26| [ Nabjonaliy [ inication %
Petit Pédro 157 32| ilvoiien 1 207 6359
Konankro 39 i9] [Malian TR TR
Cpt. Colonel 66 5 Jurkinabe 50 15.9
Zitékro | 7] — 1 I 16 5.1
Pont Bascul ol 22 o
Kouassikro 32 17 Ethnic groups | intention %
Other in P.P. - 32] [Rrocmen 22 58
I.assinakio 35 16] iBakouéd I3 532
Potit Zuénula iy 18] [Baoulé g0 315
Blzhou 486 i Dioufa 13 5.2
Cpt Bernard 133 90  |Mossi . 23 10
otherin C.B - 7 |Gouto 43 V7.1
San Pédro - ¥ Sénoufo 14 56
olal | I 310) [others a1 163
Indigenous cthnie group

Average Age of household's head 38.7 years old Mazin activity ¥ | intention %
Average No. of Members # 3.4 personshouschold tree crops 206 703
* Family members of more than 13 years 0!8 food crops 30 102
who have intention of participating to the Project market gardening] il 18
other activities { 0.3
nothing 43 154

* prezent £conOmic aciivity done by the bousehotds

wha have jatention of participating

Table G.5.6 Potential Population in Classified Forest by Sampling Survey

as of Feb 6

Ethnic group No. of Baving Intention a'h

or Hamlet houscholds (a) of participating (b) (%)
Kroumen 5 3 100
Village Abion 23 "~ 15 652
Kourémoué Tabana is g 1260
‘Baoulé 52 3 5.4
Hamlet amoudoukr 6% 63 926
Danictkro 12 8 66.7
B [~ Total 175 77 66.3

Number of farmers' households in classified forest (95, SODEFOR)

Estimation:

Indigenous [{Bakoud/ Kourmen) 524
Tmmigrant Baoulé 4608
{Ivorien) " Abron 97
© Odhers ] 1253
Imnugrant Bourkinabé 9340
(Foreigner) Maliens L]
T Others ] TTATT
Tolal 16884

Total households X a/b = 16684 x 66.9/100 = lllﬂi(households)

G-60




e s b e s 3 Ttk Y AT S IR S e i -

G-61

5000—
To Seubre
m m—— Eahnic Group ) Compos tun B}
gakoue LR
Nossd 361
SEAF Dioula 136
Odiznnekan 72 /\/‘\—/\
Tvhaic Groop | Compisiinn § o) Qubeey 58
Mosa ¥y a A T
{herg e
; ; i -| Sc T (7 ~ Thoe 0
.Hafu: l!he .'g‘rr‘g:'srﬂ:.rﬁ.m-_rbc "'h’f’cg M Be;;: *oup f<""‘~1‘*‘:f7'k‘0l. ) “‘\
Dicada: lvotrions, Maliens or Guinen Dila nr
Sossi 23
Havule 3¢ —_
Crwrey 61 3
(nhers faou
—p
1 § L L)
% ——
. v
4955 ] | 1
. y 1
- ! Prit ol
'y B
Fibnic Group | Compositiun (%s)
+, ) Tiosad 376
] ‘-\\ Basut 138
) o Duoula 174
Goury 1
Onhers 5T
Ehave Group | Composilon (Sa) e
Kroumen h0]
Bawle 25
Yacouba ny ~ Fihue Gr . ( L_
Aocsh uhd Croup Supasition (% o)
o . X N T 4
e Maossi ?
Obes ks Bakace 211
Digula iz
. Baoule g7 L]
| & it -
g _-Era F L/
O-p* ‘ v ek .
0 >~ pheis Groip | Conpaition(t) |
y 4 TouEnen
Driguta i3
A Yl Mossi 331
Efnc oup | Compes o 120 N 3 Senoufe 59
Yazouba 275 " Onters 175
Senougo ol
B.mu!: i3 TOernar
Wobe e o Abidj
Ortheis hoirens R
Foreigness 135
b
At
c
1}
L}
Qa=> - - '] -
1°45 ~ ¢ D Eanth-Chiefs’ etinif group
. Sa—
SAN-PEDRO .
_ | Village where earthhief (S}
W is f are livimg
[l |




Annual income(F.CFA)
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M Others.

Fig. G.2.1 Expenditure of Hbusehold in the Study Area, 1997
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Fig. G.2.2  Correlation between Holding Area and Income
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Fig. G.2.7 Decision-making in Family
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Fig. G.2.8 Tasks Sharing in Household
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Fig. G.29 Problems by Types of Villages
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Fig. G.2.13  Crop Cultivation Calendar in 1996/97
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H : RURAL INFRASTRUCTURE

H.1 Existing Rural infrastructure
H.1.1 Infrastructure in the Study Area

Founding of all the important new infrastructures in the region after 1968 was credited through
ARSO. They arc shown in Fig. [1.1.1, and described as follows:

(1) Seapori

Sassandra had been an important trading post along with small frading roadsteads in Grand
Béréby and Boubglé, before a port of international standard was built in San-Pédre. San-Pédro
port was built from nothing starting from March 1968, received the first cargo ship in May 1971,
and the ofticial inauguration ceremony was held in December 1972 at the same time as that of
Kossou dam. Two roadsteads, Sassandra and Grand Béréby, had ccased to function before the
ceremony, then finally Boubélé, the home base of the Krou’s navigation activity, in April 1975,

Around 500 cargo ships of 6,000-ton class in average have been visiting the port per year. Much
of the timber and its products, palm-oil, cacao beans, latex and coffec are exported from here,
and necessary foodstuff like rice and wheat and industrial goods for local market have been
imported. The port has an expansion plan to have 500ha of industrial zone and 200ha of
commercial zone as well as thal of port facilities such as anchoring and quay berths. Some of
these expansion arca overlaps the southern part of Study Area,

(2) Road

Before the ARSO’s presence, the road A-5, from the now defunct Sassandra port to Tengrela, a
border city to Mali, was the only south-north axis in the western part of Céte d’bvoire. The paved
road B-201 from San-Pédre which runs northward to join with National Highway A-5 at
Tapcguia was completed by the initiative of ARSO. This new south-north artery, B-201 + A-5,
had been paved as north as Kani as of 1995. Nationa! Highway A-7, another one from Tabou,
goes up along the western border to Odienne and beyond via Man. The western part of the paved
coast road, ‘la Coti¢re’, between Fresco and Tabou, a westward extension of B-109, is another
achievement of ARSO.

(3) Airport

There is an airport with paved runway in San-Pédro, and with earthen runway at Grand Béréby
and Boubélé. There are two (2) landing strips in Sassandra and Tabou as ARSO visualized a
potential for attracting tourists to the coast. San-Pédro airport has a 1,500 m runway and is
regularly connected with Abidjan by ‘Air Continental’ Airlines. As of July 1998, it was
operating a flight service of four return trips a week by a 16-seater Melan.

(4) Efecmcny

Electrification in thc urban arca is the norm in Céte d’Ivoire, but rare in the rural area. As of the
end of 1997, only 1,760 rural districts out of around 10,000 were connected to the national grid.

- About 700 of these have been connected within the past three years, in which the village, Fahé,

of the Study Area is included. Now, 250 additional districts will be connected in the coming
three years. In and around the Study Area, Petit Pédro is included in the list along with Gabiaji
and Tui on the road to Meaji, which is already connected. Along the coast to Grand Béréby, Baba
and Gikla are in the list. This is the initial plan in the long-term rural clectrification project in
which 1,100 rural districts with 1.8 million people are envisaged to be linked to the grid, at a cost
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of .CFA 50 billion (US$83 million of 1997 price), about US$ 46 per capita,

In Céte d'lvoire, Energic Electrigue du Céte d’lvoire (EECH) installs the facilitics, and
Compagnie Ivoirienne d’Electricité (CIE) maintains them and manages the business of selling
clectricity. The preseat users have been contributing about 2 % of their payment for futvre rural
clectrification. As it costs the consumers I'CFA 80/kwh, only 31.4 % of poputation of San-Pédro
could cnjoy the utility as of 1997, Also in I'ahé, the village which enjoys the benefit of new

clectrification, some of its economically sensitive inhabitants see battery charged 1Vs under
kerosene tamps.

A hydropower station of maximum 1,000 kw x 2 capacity was installed at San-Pédro dam and it
is connected to the national grid. The station is affiliated to Buyo hydropower station.

(5) Water Supply and Sewage

La Sociéte de Distribution d'Ean de Céte d'Ivoire (SODECY) is responsible for supplying
potable watcr. lts San-Pédro branch extracts water from the San-Pédro River at the rate of 6,000
m’ /day at the 15 km point front its river mouth, and supplics with it to 30 % of the residents of
San-Pédro City in 1997(*: 90 lit. (30% leakage of 130 lit.)/capite/ day x 149,300 capita x
29.9%= 5800m’/day = 67 livsec]. The facilities were built by Cempanie General d’Fau
(renamed to VIVENDI) which has built 35 water towers in Cote d’lvoire since 1953, The
customers experienced a supply resiriction in certain period of February and March 1998, when a
spell of exceptionally dry weather reduced the river flow in some parts to nearly zero. SODECI

has a grand project of supplying potable water to 16 villages in the Montagnes Region, the
northwestern neighbor of the Bas-Sassandra Region.

The sewage system originally planned by the ARSO is a simple one. Open channel which flows

through the main strect, coliccting the sewage flow from the both side. In the rest of the area, it is
individually treated.

(6) Communication

Before ARSO, ihen. were only two telephone ceanters in the region, Sassandra and Tabou. The
regional head office of southwest of CI.-TELCOM (Céfe d’lvoire Télécommunication - Cte
d’Ivoire Telecommunication) inherits the area administered by ARSO. In the tetephone directory
of 1997, there were 1,312 listed subscribers in San-Pédro, 240 in Soubré, 168 in Sassandra, 104
in Tabou, 88 in Fresco, and 18 in Grand Béréby excluding those of the governments and the
mayor’s oftice. In the region administered by the regional office there were 2,848 connections in
1995, that had increased to 3,627 in 1998 with an average annual growth rate of 8.4 %. With
installation of an “organe de commande binaire’ with the capacity of 6,400 lines at San-Pédro
Cenler with four satellite stations, it will become the center of the regional telephone networks.

Two cellular telephone services are available in San-Pédro. As of 1997 about 6 % of the cifizens
of San-Pédro have an access to the telephone.

{7 l‘ducatmn

Cote d’Ivoire adopts the 6-4-3 system of education. Almost every vmage has “école pnmalre )
The institutions of the next level, the first cycle of the secondary school, are found in most of the
principal cities of the sub- prcfecturcs Lycée is the institution for the second cycle of the
secondary school level. It is found in the principal cities of the departments except for Tabou.
There is a lycée professional in San-Pédro, where mainly architecture and civil engineering are
taught. The students are accepted only from those who finish the *colleges techniques’ (one in
San-Pédro), which is equivalent to the first cycle of the secondary school. Higher educational
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institutions than the level of ede including teachers’ college (EMI) are onty found cither in
Abidjan or in Yamoussoukro.

{8) Public Heallh

The Regional Directorate of Public Health manages all the clinical wnits in the region including
the central hospital of the Region, which is located in San-Pédro and also administers all the
matters related to public health in the region. There are deparimental administrators under the
regional dircctorate, does the same in the department. In Sub-prefecture of Grand Bérébi, there is
an urban health center with a medical doctor, two nurses, and two midwives in the township of
Grand Bérébi. In the sub-prefecture of San-Pédro, Gabiadji has a rural dispensary with a nurse
and a mid-wife. Seven rural dispensaries are scheduled to build under present development plan
in Sub-prefecture of San-Pédro, onc of which is allocated to Blaou, a village adjacent to the
Study Area. In the rural area of the department of San-Pédro, both companies, SOGB and SAPH,
which run rubber plantation, have a ¢linic with a medical doctor, and HEVEGO has a dispensary
with a nurse.

The Regional Agencies for Public Hygiene depend on the Ministry of Health but are directly
joined to the National Institute of Hygicene, and not to the Sanitary Districts. These agencies are
responsible for vaccination of children at school, but also deal with satubrity problems. They
participate to the National Program of Fight against Malaria within the ficld of anti-vectors
actions. Public awareness actions as regards to the hygicne and sanitation matters are also
initiated by these agencies. [t is worthwhile 1o note that the human resources of the Regional
Agency 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.

H.1.2 Rural R'oad

Rural roads in the Study Arca are gravel roads and basically they ar¢ maintained by farmers
themselves. The Ministry of Economic Infrastructure maintains the road betwecen Gabiadji and
Tai, under the Tai National Park Project of GTZ. Other roads have never maintained these
several years because of financial difficulties.

Most of road in the Study Area are poorly maintained and they are always submerged at the

drainage crossing in lower areas during the rainy season. Their net works are tabulated as
follows:
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H.1.3 Community Water Supply
Most of households have their own wells, but they dry up during the dry scason.

There exist 31 tubewells constructed in 23 villages scattered in and around the Study Area under
the rural water supply schemes of the Ministry of Economic Infrastructure as shown in Fig.
A.6.2 in this report. These wells are constructed to utilize the fissure water in the granite zone
extending widely in the area, and their target fractures are suited from 20 to 40m deep. The
depths of these wells vary from 36 to 88m with an average depth of about 59m.

H.2 Rural Infrastructure Improvement
H.2.1 Rural Road

The inspection road along the Grand Canal is considered as the main rural road penetrating the
Study Area. Other O&M and farm roads along irrigation canals in the Project Area have
functions as the rural and community roads. They necd rehabilitation such as leveling the
undulated road surface and grave! pavement. On the other hand, community and access roads in
the settlement areas required to be constructed by the Project.

H.2.2 Community Water Supply

Existing viltages in the Project Area have no rural water supply system. There is a tubewell and a
water lank constructed by CIDV but not watered yet in Campus i of Cné Agncolc These
facilities are to be devcloped by the villagers.

B.23 Com munity Infrastructure in the Settlement Area

(1) Selection ofNew Sf.illcment Area

Area for the new settlers is pmpos;d at the non- :mgablt. gentle hxll areas adjacem to lhc p".dd)r
field as shown in Fig. 5.7.1. Based on the average arca of 1,300 m’ per house in Campus 11 of
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Cite Agricole, including the community facilitics such as school, new setttement area totating 35
ha can absorb 292 houscholders and together with cxisting houscholders, in total 38
houscholders can live in the Project Arca.

. \. s } 2
Category Village or Area | Arca (') ':;f{;ili;’;a IImEf‘)f'u?’ll ders Remarks
7 | Grand Gabo R o e
txisting | Campusi | P
Villages | Campusii 7 7779,000 ) TTU300
CSub-total |
Settement (1) |~ 204,000
Setilement 20000 ARARARL
Arca o000 1000 40 ) Southwestern extension of Campus i
(proposcd) Seitlement (4) 39,600 0 64 |Southcrnout-skin
Total 350,000 292
Total T i 385 T

(2) New Community Infrastructure and Facilitics

1) Community roads

Comnunity road with side ditches shall be of 3 m width, simple gravel paved, shall be
constructed in new settlement area connecting with existing rural/farm roads.

2) Community water supply
Totally 4 tubewells for the rural water supply shall be provided in the settlement area at 500
persons/well. At the initial stage of the Project, the minimum 2 wells shall be constructed by the

Project, and the remaining shall be installed by villagers applying the AMDB Rural Water Supply
Project and FIAU.

3) Communily center

In the new settlement arcas where more than 50 houscholds are expected, the site for community
center will be reserved near the crossroads at the planing stage. The community center will be as
simple as one in traditional village and built by the villagers.
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| Environment

1.1 Environmental Protection

1.1.1

Legislative and Regulatory Network for the Protection of the Environment
in Cote d'lvoire  (1/2)

[tems

Laws, decrees, orders

Comments

tlunting rules and
protection of fauna

Law 65-255 of 4/8/65 regulating the
protection of fauna and practice of
hunting

This law defines 3 classes for the protection status
of fauna species and hunting rules. Hunting permits
are divided into 4 categories. Traditional hunting
outside protected arcas and for non protected
animals is permitted without hunting permit, but is
submitted to the rule of opening / closing of hunting
period;

[Order 1712 AGRI-EFC of 29712768
establishing  the  conditions  of
elimination or eradication of pest
animals

Specific hunting authorization are issued in case of
animals causing a serious degradation to crops,
authorization is issued by the Minister of
Agriculture for strictly protected animals, or by the
prefect in ¢case of urgency;

Eaw 66-424 of 15/9/66 about rules of
hunting permits and conditions of
aftribution

X

Order 1068-AGRI of 22/9/67
regulating the commercial hunting of
crocodiles and varanus

Special permit is delivered for hunting of crocodiles
and varanus in view of commercialization of skin;

Order 3 of 20/2¢74 about closing of
hunting

X

Law 94-442 of 16/8/91 amending the
Law 65-255 of 4/8/65 about the
protection of fauna and practice of
hunting

5 categories of hunting permits arc established. The
list of species with protection rules are attached in
appendix of the law; crocodiles are classified as
strictly protected species;

Forestry rules and
protection of trees

Law 65-425 of 20/12/65 on forestry
{forestry code)

Classification of State foresl into 4 types and
corresponding use rights; definition of nfes for
forestry and to use trees spocies that are protected
species;

Decree 66-122 of 3173766 about
determination of the  so-called
protected forestry species

Listing of tree species that are protected. These
species cannot be used excepted in specific cases
under special authorization;

Source: MLCVE
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1.1.1 Legistative and Regulatory Network for the Protection of the  Environment in

Céte d'tvoire (2/2)

ltems

Laws, decrees, orders Commients
law 66-433 of 15/0766 stating and regulating the
procedure of classification of natural, integral or partial X
resceves and natienal parks
System of Decree ?7-34_8 of 3!?/?7 rcdcﬁnilfg.g, the limits of the T
national park of Tai and cstablishing a protection X
protected arcas peripheral zone
Order 9 MINEFOR/DPN/DCDE of 11/5/83 about
definition of a protected arca between the national park X
of Tat the paper-maker area
Dzcree 66-122 of 15/9/66 establishing a state company
called the Socicty for Development of Forestry X
Plantations (SODEFOR)
Decree 75-385 of 6/6/75 establishing the preserved area .
Classified forest |of Rapides Grah forest in view of a paper-maker arca X
of Rapide Grah Dectee 77-15 of WITT establishing ™ extension of the <
paper-maker area and delining its new limits )
Decree  85-132  {1985) about transformation of
SODEFOR in a public establishment with industrial and X
commercial character
Decree 74-338 of 7/8/74 about the agreement of ]
pesticides _ X
Law 64-150 of 217/12/64 about the protection of vegetal X 7]
Order 654 AGRI'MRS of 23/5/79 establishing the
Pesticides /| conditions of application of Decree 74-388 of 7/8/74 X
Pollution about the agreement of pesticides
Decree 89-02 of 471782 aboul the agreement, _
production, sale and use of pesticides x
Decree 91-662 0f 2072/91 establishing the anti-pollution
{CIAPOL) and its attributions, organization and activity X
Continental f ¢ 478 about fishery (1986) X
fishery
Cultural Law 87-807 about the protection of cultural patrimony X
patrimony (1987)

Source: MLCVE
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1.1.2  Environmental Policy and Institutions in Cole d’lvoire
(1) National Action Plan for Environment (PNAE)

The National Action Plan for Environment (PNAE 1996-2000) has been established in order to set up
the environmental policy of Céte d'Ivoire. This PNAE is the result of the report on national state of the
cnvironment for Cote d’Ivoire, which has been based on the orientation given in Agenda 21. The PNAE
has been adopted by the Council of Ministers in 1995, The PNAL has identified 3 general objectives,
which are:

- Promotion of sustainable development and improvement of the management of natural resources,
- Protection of the biodiversity;
- Improvement of the living conditions.

A set of priorily actions has been defined, arranged according to 10 basic programs:

- Sustainable agricultural development

- Conservation of biodiversity

- Management of human scttlements

- Contro! of industrial pollution and nuisances

- Management of the coastal area

- Integrated management of water

- Improvement of the management of energy sources

- Research, education, training, and public awareness

- Integrated management of the environmental information

- Improvement of the institutional and regulatory framework

{2) National Agency of Environment (ANDE)

Attributions of the ANDE have been defined by decree in 1997, The ANDE is in charge of following up
the proper execution of the objectives of the PNAE. Ii is the executive agency of the environmental
projects that have been defined within the scope of the PNAE, and the co-ordinating agency of those
environmental actions that have been defined by sector based policies. Moreover, the ANDE makes also
a linkage between the NGOs and the international aid agencies, and il execules the international
conventions in the ficld of environment.

Missions of the ANDE include the supervision of the EIA and the elaboration of environmental
standards and criteria. Since the EIA procedure has been settled before establishment of the ANDE, the
EIA is actually supervised by the BEIE, which belongs to the DE.

(3) Anti-poliution Center of Cote d’Ivoire (CIAPOL)

CIAPOL is under the administrative and technical tutelage of MLLCVE. lts financing sources however
depend on the state subsidies and endowment, cnvironmental taxes and remuneration of study and
consulting services.



CIAPOL, works as a laboratory of analysis of water, air and soil. Its purpose is to follow up pollution
and nunisance, to create quantitative data, to analyze and diffuse information, especially for the
environmental agencies. Its action comes within the scope of the classificd installations system {(analysis
of discharges) and that of keeping up with the quality of cnvironment, specially the marine and coastal
environment. The execution of urgency action plans in case of accidental marine or coastal pollution is
also an important prerogative of CIAPOLL.

The Central Laboratory of LEnvironment (L.CE)}, which is a sub-dircction of CIAPOL, is more
specificatly dealing with data, studies and information. Among its objectives are the following tasks:

- to colleet various environmental data with the objective of improving the water quality and the
quality of the livelihood;

- toensure the management and interpretation of analytic data of the state of environment;

- 1o make recomumendations about quality objectives;

- to participate in the environmental impact assessment studies of development projects.

Concerning the follow-up of environmental quality, CIAPOL manages about 20 monitoring sites, with
mecasurements taken once per month for marine and fagoon water, and once per semester or yearly for
continental water. The later measurements are operational for the Komoud, Bandara, et Sassandra rivers.
The results are transmitted to the DE, first in the purpose of storing useful data within the framework of
the evaluation of environmental standards, or in view of heightening awareness actions. Furthermore,
these data arce directly usable for eventually taking actions once they have been compared with

international criteria, especially those of the EU. However, CIAPOL has no enforcement jurisdiction for
control of pollhution.
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The priority Actions and Projects of the Government

for Achieving the Objectives of the PNAE

Basic programs

Priority actions

Sustainable

Current projects

- Education of farmers

|- National project of supporting to agricultural

human settiements

agricultural - Agricultural intensification services PNASA
development |- Promotion  of  sustainable  agricultural - GEPRENAF project
development - National program of counicrmeasures against
- Strengthening land tenure bush fires
- Agro-forestty projects
- Foresiry project
. - Conservation of biodiversity |- GEPRENAT project
Conservation . ;
o - Protection of forest - Network project of management of protected
of biediversity
areas
Management - Urban environment - Project of management of the urban environment
of

- Project of municipal development
- Project of urban development

Control of industrial
pollution and
nuisances

X

X

Management of
the coastal area

- Quality of Tagoon watcr

Water and sewerage project
Project of countermeasures against prelifecation
of aquatic plants

Integrated - Reduction of water borne diseases - Water and sewerage project
management of - Project of countermeasures against proliferation
waler

of aquatic plants

Improvement of
the management of
enCTY SOUrces

- Measures against greenhouse effect gas
substances that decrease the ozone layer
- Economy of energy

- Project of inventory
- Project of reduction of greenhouse effect gas

Research, education,
training, and
public awareness

- Enforcement of capacilies

- National plan of management of the environment
and natural resources

Integrated - Streagthening land tenure - National project of fand managznient
management of the | - Management of environmental information
Environmental
information
Improvement of the| - Support to environmental NGOs - National plan of management of the environment
institutional and ' and natural resources
repulatory - Program of micro-financing of NGOs projects
framework

Source: PNAE, Progress Report 11 - Study by PNAE
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.1.3  Water Management Policy in Cote d'lvoire
(1) Statement

A Water Policy Project Document has been prepared by the High Commission for Hydraulics in
1997. The High Commission for Hydraulics is in charge of setting up the institational framework for
water management and sewerage. The new water policy is focusing on the integrated management of
water resources, and stands on the reform of the institutional framewerk on the one hand, and of the
juridical and regulatory framework on the other hand.

(2) Tnstitutional Reform

The institutional framework will be composed of several agencies, firstly a National Obscrvatory of
Water, itself chaired by the National Committee of Water, consultative agency that provides advice
and recommendations. Planning and execution of the decennial programs will be assumed by a
National Agency of Water. The national policy will be cxecuted at watcrshed level through water
management plans that will have been approved by the Watershed Commissions. These
commissions will be in charge of co-ordination at the watershed level, of arbitration about water use
conflicts, of approval of the rate for water use related fees and of the multi-annual programs
proposcd by the exccutive agencies.

The objectives of the National Agency of Water as they have been proposed by the High
Commission for Hydraulics, and that are pertinent within the scope of this study, are the following:

- Scitling process of agriculture, promotion of irrigation and drainage;

- Better use of water resources (fishery development, self-sufficiency of food by irrigation);

- Development of potable water supply systems in rural area;

- Protection of watersheds and wetlands;

- Execution of the master plans for water management and development once approved by the
basin commissions, the users and other partics involved.

Among these objectives, it is worthwhile to note that there is one of them pertaining to the villages
hydraulics for potable water supply. The general orientation is to withdraw groundwater in priority,
and use criteria such as the supply of 15 to 20 Vday/capita of potable water on average, the
establishment of one water supply site for 100 inhabitants, with an additional one for a unit ratio of
400 inhabitants. Villages of 100 inhabitants and more should be alt equipped with pumps that can be

moved by the people. Villages of 1000 to 3000 inhabitants should be equipped with simple supply
networks. '

(3) lJundical and Regulatory Reform

turidicat and Regulatory Reform stands on the Water Law Project. The main objectives of the Water
Law Project are: To manage water resources and water works in an integrated manner; To plan water
use at the watershed level; To improve living conditions in an environment fricndly manner; To

implement sustainability; To manage the protection of water environment; To set up the new
institutional framework. '
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The integrated water management issuc is based on certain priorities, namely:

- Preservation of the aqualic ccosysteims, sites and wetlands;

- Environmental protection against pollution;

- Development and protection of water works;

- ¥nphancing the value of water as cconomic resource, through the satisfaction of all types of
uscs: potable water, salubrity, maintenance of the base flow, agriculture, fishing and others.

Few additional aspects of the Water Law Project need to be considered in this study:

- Hydraulic devetopment and water works arc submitled to an environmental impact study; a
future decree will be launched by the Council of Ministers to establish the list of such
projects;

- Ttis the role of the government to take care that prevention of and countermeastives against the
water borne diseases are implemented;

- potable water supply is the first priority for the use of water resources.

.1.4 Biodiversity and Fauna

Fauna Species in Cote d’Ivoire and their Ecological Importance According to the Red List of [IUCN

- .
‘Total number of spec humb?; ?;;:réj:;:;z:pc Number of threatened spec| Naming of cortain species among
pe ot according to the IUCN lis]  thosethat are threatencd (IUCN)
Banded Duiker
Jentink’s Duiker
' Pygmy Hippopotamus
Mammals 232 Wild Dog
. Chimpanzee
Primates 17, | 400125 25 Diana Monkey
Antelopes 19,
Bats 12 Red Colobus
White-colfared Mangabey
Other mammals 184
Johnson Genet
Leighton Genet
Liberia Mangoose
Birds 756 7
Reptiles and 8 Amphibian species Nil Crocodile .
amphibians 6 Reptile species Long Face Crocodile
Forest Crocodile
Source: Livre Blanc de

"Environnement, and Guide de Ta diversité biologique de Céte d'Ivoire (GEMS, 1991)




Fauna Species (mammals and reptiles) and their Protection Status in Cote d'lvoire, according o

the Attached List of the Hunting Law of 1994 (List under aclualisation}

T T D Class b @ Class (3)Class
strict protection Partial protection almost no protection
| Mammals Royal Antelope “Flosser Flying Squirél -~ [ Brush Tailed Porcupine
Bongo Bubal Hartebeest Canc Rat
Yellow Backed Duiker Buflalo Black Striped Dutker
Jentink Duiker Black Duiker Red-flanked Duiker
Banded Duiker Side Striped fackal Grimm’s Duiker
Diana Monkey Defassa Waterbuck Blue Duiker
Water Cheveotain Roan Antelope Golden Cat
Chimpanzee Spotted Hyaena African Vild Cat
Western Red Colobus Cape Clawless Olter Afiican Civel
Westemn Black and White Colobus Wild Dog Kob
Elephant Mona Monkey Tree Dassie
Dwaerf Galago Two-Spoited Palm Civet | Genet
Giant Forest Hog Treg Pangolin Bushbuck
African Manatee lL.ong Tailed Pangolin Hedgehog
[.éopard Bush Pig Greater White-nosed Monkey
Lion Honey Badger Squirrel
Antbear Segval Hare
Giant Pangolin Green Monkey Dark Mangoose
Bosman’s Potto Striped Polecat Egyptian Mangoosc
Pygmy Hippopotamus Slender Mangoose
Shrew (Micropotamogale Lamoltel) Banded Mangoose
Oribi
Red Monkey
Warthog
African Linsang
Pocupire
Otter Shrew
Bohor Reedbuck
Reptiles Nil Crocodile S¢ba Python Turtles
Long Face crocodile Royal Python Varanus
Forest crocodile
Marine Turtles

Source: Altached Tist of the Hunling Law of 16/8/94 amending the Law of 478765 about the protection of fauna and

practice of hunting



1.1.5 Environmental lmpact Assessment Requirement {EIA)

The requirement of an cnvironmental impact assessment of development prejects has been
stated in the environmental law of 1996. The rules regarding the environmental impact studies
procedures are presented in the application decree n°96-894 (8/11/1996). There is no decrec or
guideline for sector based EIA. Tt is planned that guidelines will be prepared for cach
development sector, of which the hydro-agrieultural developments sector.

The status of a project as regards to the regulatory obligation of an EIA is first determined by
the type of activity to which it belongs and to the seale and characteristics of this activity.

Within the range of hydraulic projects, to which this project belongs, the decree provides that
an EIA is required if the project consists in land reclamation for 1000ha or more and with rural
land regrouping. The land sutface concerned by the development project is planned for about
1000ha, but there is basically no rural land regrouping neither land reclamation. Half of the
cultivation land which will be developed by the project is concerned by rehabilitation of the
existing irrigation perimeter. Land extension will be made almost on the already cultivated
lowland.

The appendix If of the decree also stipulates that for infrastructure projects, water canalisation
and regulation works requite an EIA. Although the project under study is not properly
speaking an infrastructure project, it will however induce some infrastructure components for
irrigation and for rural improvement. Basically, the project will consist in rehabilitating the
already cxisting hydraulic facilities. However, there will be as well new hydraulic facilitics in
addition to those already existing, like canalisation works of the Grand Canal. In that case,
they would be components of the project that should need a specific attention from the
environmental point of view, during the feasibility study.

Finally, the decree also stipulates that those projects that are implemented in sensitive sites
should require an EIA. Sensitive sites as defined by the decree are protected arcas, wettands
and mangroves, sites with scientific, cultural or tourism interest, arcas defined as being
ecologically sensitive, protection perimeter of potable water intake, and maritime areas. None
of the mentioned sensitive sites of the decree can be found on the project site. The San Pédro
river has been designated as a protected area by SODLFOR in its management plan, but as this
has been underlined above, this statement has no jurisdictional value. Moreover, the classified
forest, which lies on the right bank of the river, cannot be assimilated to a protected area, but
need careful institutional coordination in order that the effects of the project on the classified
forest if any are not going against the management objectives of SODEFOR.

In conclusion, the conditions of the project are not potentially those that require launching an
EiA. However, the project has components that can be considered as being potential sources of
impacts, namely hydraulic facilities, and as such should be the object of an environmental
evaluation, even in the absence of EIA. The analysis of environmental conditions and the

- screening of potential impacts of the project are performed within the scope of this report
study. They will help to clarify the needs for further environmental study at the stage of the
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feasibility study, from the point of view of the possible effcets of the project on the
cavironiment. Whether an EIA is required or not depends on the conclusion of the
environmental evaluation on the one hand, and on the decision of the Impact Studics Burean
on the other hand. As cstablished in the decree, an EIA can be required by the Direction of
Environment on a case by casce basis without consideration of the requirements put in the
appendix of the decree.

1.2 Environmental Conditions

2.1 Classified Forest of Rapides Grah
{1) The System of Classified Forest in Céte d’Yvoire

Classificd forests belong with the protected arcas of the so-called permanent state forestry donain.
In total, classified forests cover 2,300,000ha, which are 41% of the total state forestry domain (5.6
millions ha). The rate of illegal occupation of the forestry domain by plantations and crops is
between 30 and 60% of surface area. It is estimated that about 450,000 persons arc established inside
the classified forests (72,000 houscholds) for 650,000ha of plantations (coffec and cocoa). This is
the background of the development policy of classified forests that has been initiated by the
government starting in 1990. The development of classified forests is based upon the objectives of
rehabilitating the forest following priorities sct according to local conditions, These priorities are
classified into geographical arcas called serics: Series of production (reforestation and natural forest),
series of proteciion, and agricultural series. The later had initially the purpose of providing time to
the people for their resettlement in the rural domain. It was unexpected that this system would on the
contrary lead to a kind of demographic overflow and continuous land clearing in other series.

It scems that the present policy of classified forests is to follow the following principles:
- Stopping the current land clearance;
- Destroying all the non productive plantations;
- Providing a transitory period in order to make feasible the resettlement of people outside the
forest, while agricultural serics are maintained for the time being;
Resettling the cultivators on sites developed outside the forest;
Reforestation of the recovered land.

The concept of agricultural series is changing and is going to result into the new concept of enclave,

with the idea that population settled in such enclaves could definitively stay there in compensation
of the evacuation from the series.

) Descnptmn of the Class;ﬁcd Forest of Rapides Grah

'The Rapid Grah classified forest lies between the San Pédro plain and the Nauonal Park of Tai,
which is classifted as world natural patrimony by UNESCO since 1982. The forest of Taf is the last
example of natural tropical forest covering an important surface area in West Africa, and it is a
refuge for scveral endemic species of fauna and flora that are specific to the Guinean forest domain.
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‘The Rapides Grah forest is separated from the Tai forest by a protection buffer zone since 1977, with

a speeial status of partial reserve of fauna. Important speeies of fauna are still living in some parts of
the Rapides Grah forest.

The forest has been classified in 1973, with successive extensions to reach a total surface area of
315,000ha, which is 13.6% of the total surface arca of classified forest in Coie d’Ivoire. The Rapides
Grah forest is the largest classified forest of the country, far beyend the average surface arca. The

SODEFOR center of Gagnoa and more specifically its division of San Pédro is in charge of its
manageinent.

(3) Environmental Conditions

The forest of Rapides Grah betongs to the swampy forest sector, but is seriously degraded by human
occupation and cultivation. A total of 18 villages and about a thousand of dispersed camps can be
found there. The population reaches about 145,000 persons. The cultivated area is about 160,000ha
(half the total forest cover), with 10% only in feod crops (paddy, maize, manioc, banana, yam, laro),
and 10% in fallow land. The remaining 80% are agro-industrial production, especially cocoa
cultivation. Gne third of the settled population is native, and cultivates only 4% of the cultivated
land, mainly following the method of shifting cultivation with fallow land.

This intense demographic pressure inside the forest has been induced as soon as in 1975 with the
establishment of the San Pédro port and development of the wood preduction industry. People
previously employed in this industry have settled first and have favoured an immigration movement
of population from center and north regions of Céte d’Ivoire between 1983 and 1987, within a
context of climatic drought.

{4) Development Plan

In order to rehabilitate the forest, SODEFOR has started studies in 1993 and presented a
management plan in 1996, which was adopted in 1997 by ministerial decision. However, this plan is
presently under review by MINAGRA.

The decision stipulates that objectives of the development plan are:
- Production of timber within the limits of the capacity of rencwal;
- Establishment of plantations for production of paper paste

- Protection of the buffer zone of the national park of Taf.

Any modification of the plan must be done with authorization of the minister in charge of water and
forest under proposition of SODEFOR ard with consultation of the DGEF,

The plan has defined several objectives with the following distribution: Protection (61,386ha),

reforestation for production (118,440ha), natural forest for production (86,675ha), and cultivated
land (48,500ha). The protection areas have been defined as being:

- abuffer zone all along the national park of Tay;
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- @ 300m large zone of riverside along the San Pédro river and the Nero river;
- a200m large zone of riverside along other rivers (1ana, Kré, Go rivers).

SODEFOR has estimated that there are about 16,000 houscholds illegally settled in the forest,
employing more than 20,000 persons. In total, (his represents 145,000 persons to rclocate. Among
them, there are a lot of people (hat are native. The application of the objectives of the development
plan is intertwined with the execution of national objectives such as a clear definition of land
ownership and the setting of a policy of intensive agricultural development.

(5) Resettlement of People

Since 1993, the management of classified forest has been based on the idea of co-management with
the local population through the so-called farmers - forests comunissions (CPF). However, the
present situation is that deforestation has still progressed during this period, while the objective of
resetilement of people has almost not been executed, The present approach of the problem of
resettling people is indicated by the various forms of human occupation inside the classificd forests:

- People who have been affected by public development projects in their own area and have been
relocated in the classificd;
- People who have occupied the land before establishment of the classified forest status;

- Hlicit settlers who, according to the forestry law, should be rescttled outside the classified
forest.

All these typical cases can be found in the classified forest of Rapides Grah.

(6) Present Performances in Exccuting the Plan

The management plan provides several kinds of rehabilitation measures, mainly reforestation and
resettlement the people illegally setiled in the protection series. However, reforestation program is
beyond the capacity of SODEFOR, as SODEFOR itsclf recognises (annual reforestation is about
500ha while the plan requires 5000ha).

Implementation of the plan has started in 1997 but it found so much opposition of the settlers that it
was neccssary (o stop its exccution. In addition, the plan docs not provide clear measures for
rescitlement. Some people have been however relocated during this time, generally in the cultivation
series, like in Kremoué or Quaté for example. In that case, cultivators move their homes but they
keep the use of the plantations outside. People complain that SODEFOR actions are not made in due
coordination with the people involved, and without information or public awareness. Morcover,

villagers that have been resetiled in the enclaves did not receive any kind of compensation or
arrangement. : :

.f\ctuaily, SODEFOR maintains pressure on the illegal settlers to avoid a probable further extcnsibn
of land clearance in the forest. Progress in the execution of the development plan is now determined
by the process of revising and agrecment of the plan by MINAGRA.
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1.2.2 Hunting and Cynegetic Resources
(1) Background

In Céte d’'lvoire, the consuwmption of bush meat in 1996, has been estimated to reach the amount of
35.5 million heads, for a value of about 80 billion FCFA (production price). If the marketed voluime
of these products is intcgrated in the cstimates, the total value reaches 100 billion FCFA. The
consumption average is 8kg/year/inhabitant. In terms of cconomic value, the most important specics
are Cane Rats, Duikers, Autclopes, and also Porcupines. These estimates do not include birds and
reptiles, neither the collection of snails. Only the later was however representing an amount of about
8000 tons in 1986, and it is considered to be similar today.

There is no ¢lear estimate of the use of hunted animals, but self-consumption could be about §0%,
the remaining going to supply restaurants specialized in bush meat {called maquis). The most
preferred bush meat in maquis, is supplicd by hunting of the follewing animals: Cane Rat, Brush
Tailed Porcupine, Long Tailed Pangolin, Giant Rat of Emin, and Blue Duiker.

{2) iuonting Activity

Hunting is a common activity in the Study Arca. The hunting techniques use mainly the snare and
the hunting gun. In the villages, it may be possible to find a cultivator-hunter in each houschold.
However, there are also cases of houscholds with no hunter, and cases of hunters with experience.
Experienced hunters are cultivators spending time for hunting and having their hunting territories
sometimes far away from their habitation. Basically, the hunting territory is all around the village.
Accordingly, the hunting game specics generally correspond to those animal species that can casily
adapt to an environment modified by people. Hunting is practised all round the year, with a peak of
activity in the rainy scason.

Hunting is obviously an important activity for people living in the Study Arca. Hunting games, as
well as products like snails for example, are a major source of proteins in the daily diet of people.
The catch of a Varanus can provide protein food for the family during three days. One Cane Rat,
putting aside its gastronomic aspect, can supply a household in meat food for ene weck. Small
catches like rats or squirrels can be used as ingredicnts for the cooking of sauce.

Hunting seems 10 be also not negligible in terms of additional revenue by the sale of hunting game.
However, the number of hunters who can get such revenue seems limited because self-consumption
is the first priority. The sale of hunting games gencrally involves that several preliminary conditions
that can hardly be met by the hunters of the Study Area have been gathered:

- Having a large hunting territory, and generally including the Monogaga forest;

- Having satisfied its own needs in bush meat;

- Having the financial capacity to buy the necessary gun cartridge for hunting, and which costs
~ about F.CFA 500 each.

The pﬁce value of hunﬁng game as ﬁractiscd by the hunters is presented in the table below. The
source of information is given by the hunters of Petit Pédro village. These values are higher than
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those estimated by the preliminary study report of DPN on hunting in Céte d’Ivoire. This can be duc

to local factors like the high price of the San Pédro market, and possibly to the under-estimates in
the DPN study.

‘The hunting activity is then variable according to the households in the same village, and according
to the villages in the same Study Arca. Villages that are lying along the national road on the castern
side of the Study Arca have an casicr access to the Monogaga forest, which could explain the
presence of expericnced hunters there.  Villages lying in the northern part of the Stady Area are
more dependent on hunting than those in the south. This difference can be partly explained by the
morc or less availavility of hunting game within the territory of the village. For example, at
Lassinakro there is no fish, and bush meat is a subsistence food for the inhabitants.

Estimated Price by Head of Hunting Game at Pelit Pédro Village

Animal specics Estimated unit price

{(hunting game) (FCFA)
crocodile 3,500
yvaranus 5,000
cancrat 9,000
hedgechog 3,000
rat 500
monkey 6,000
squirrel 300
civet 12,000
duiker 8,000
chimpanzee 15,000

Source: HCA study team

(3} tlunting Territories

Hunting territories can be distinguished according to the categories of hunters:

- Hunting around the villages by villagers themselves, mainly for self-consumption.

- Hunting by villagers of the Study Area in the territory of Monogaga forest. This forest is still a
refuge for several species that are appreciated as hunting game. The Study Area cannot ensure
the supply of hunting game for commercial purpose, excepted for species like the Cane Rat.

- Hunting by people living in San Pédro within the tewritory of the Study Area. Hunters come |
or 2 times per 15 days in the Cité Agricole Rice Project Arca for hunting cane rats. They are
organized in-groups of § to 10 persons with dogs. Local culiivators find it rather convenient
since Cane Rat is a harmful species causing damages in the paddy fields. Peoplc also come
from San Pédro to fish crawfish in the San Pédro river.

- Scasonal hunlmg by outside hunters: There are groups of c\pcnmq,ntt.d huntue; hkc Liberian
hunters, who come in the Cité Agricole Rice Project Area to hunt ducks.

Surprisingly, the classificd forest of Rapides Grah docs not appear as a territory more \aluablc lhan ,

that of the Study Area for hunting game. ilunters of the Scaf village, which belongs both to the
Study Arca and the classificd forest, is apparently more dependents on the cynegetic resources of the
Study Area than those of the classified forest itself. There are 3 reasons that could be given here:
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First, because humting game is present enough in the Study Arca; second, because hunting is more
subject to supervision by the authorities in the classificd forest than it can be in the rural domain;
finally, because there is already a hunting population established in the classified forest.

{4) Fauna and Hunting Game

The general observation is that villages are more or less depending on fishes or meat for the dict,
hunting game is more or less abundant, and the frequency of species difter according to arcas, These
differences are both cultural and geographical, In the consumption of meat, there are also various
behaviour depending on religion, taboo, customs and availability of hunting game, or personal
rcasons. However most of the species are generally consumed. All the animals present in the Study
Arca have adapted to the cultivation mixed enviconment. ‘The crocodile moves between the river

and the swamps during the rainy scason. The Cane Rat lives moving between paddy fields and forest
or bush.

Bulfalo can cause damages in the paddy ficlds and the banana ficlds. Such damages have been cited
at Cité Agricole, Lassinakro, and Cpt Bernard. It scems that such damages are net very important,
but farmers do not reccive any compensation. Buflale is not hunted becausc it is a protected specics
and because its hunting necessitates a special experience.

The table below shows the fauna specics that provide hunting game in the villages of the Study Arca.
This information has been collected through interviews in the villages of the Study Arca, gencerally
with the chiefs of the villages and hunters. Only 4 villages are represented in this table, In this table,
occasicnal catches mean approximately | to 5 catches per year. Hunters have frequently mentioned
docs and gazelles as hunting game. These species have been interpreted as Duiker species. It is
possible however that they inctude the Water Chevrotain or other species not identified.

{5) Example of Cité Agricole Village

At Cité Agricole village, fish and crawfish could constitute approximately 90% of the average daily
diet in wild animal products during the rainy season. Within 10 houscholds, maybe 8 practice
fishing, mainly in fowland swamps or irrigation drains, and rarely at the San Pédro river.

From the point of view of the importance of wild animal products in the diet, fish is followed by
Varanus and Cane Rat (about 15%) and then Snails (5%). Other products are small Monkeys for
example, but they remain special meals. Qccasional bush meat (1 time or more per year) is supplied
by animals like Swarmp Crocodiles, Porcupines that look for food in manioc ficlds, and Hedgehogs.
Python is eaten 2 or 3 times per year. Birds and especially pigeons are killed to protect the crops and
for their meat. Frogs and Squirrels are also an imporlant source of food in this village. There are also
hunting and poaching catches from larger hunting territorics that provide other kinds of bush meat
like meat of Bushbuck, Duikers, and even possibly Chimpanzee for example.

o



Checklist of Species Hunted in Cité Agricole, Petit Pédro, Grand Gabo,
Lassinakro and Polo Villages

| Caiches hunting game, fishing caiches, colleclionof | —— I
B8 snai‘|gg ' ) ° l Comments 1

Frequent catches: ' -

o . Fish is impoitant in the daily diet; huniing]
Cité Apgricole P . . .
= cane rat, varanus, crawtish, lvog, fish, snails (Campus I} | game remains secondary; there are ontside
{Campus 1 and . .
n Occasional catches: groups of hunters for hunting Cane Rat and
duiker, civet, python, porcuping, hedgehog, squirrel ducks. There is no snail in Campus 1L
Mosi Trequeni catches nclude canc rat, hedgchog. | Since there are hunters going to Monogaga,
squirrel, porcupine, snail hunting game seems to include also specics
Petit Pédro Less frequent are duiker,varanus, civet, monkey, viper, |like chimpanzee, bush pig, pangolin, and
R python, crocodite probably giant forest hog.
Frequent birds catches are kalao, hornbill, toukan,
pigeon

canc sal, monkey, ral, duiker, squirrel, crocodile, | Caiman is also mentioned, but it could be
Grand Gabo | varanus species of crocadile.

Canc tat, monkey, rat, porcupine, squirrel, mangoose, | Villagers  of  Lassinakro  are strongly
. duiker, pangolin, crocodile, varanus, hedgehog, snails dependent of hunting game for protein food;
ILassinakro P . .

Birds include kalao, toukan, pigcons bush pig is not hunted because of Mostem
customs.
TEe river is rich in fishery resources, There

Fish and crawfish
Polo

is no hunting at Polo.

Souece: JICA Study Team

1.2.3 Fishing and Fishery Resources
(1) Subsistence Fishing

Subsistence fishing is practised by villagers in small rivers and swamps. They rarely go to fish in the
San Pédro river. The people established in the Study Arca, even including most of the Kroumen who
were known for their tradition of navigators, have not the necessary know-how for fishing. Itis then

a paradox to sce that these people living near the San Pédro river do not take advantage of its fish
FESOURCES.

Subsistence fishing can be classified in 3 types:

- Fishing in swamps and small rivers, especially after flooding (Cpt Bemard, Cité Agricole)
- Fishing in irrigation drains (Cit¢ Agricole);
- Fishing in the San Pédro river (mainly Polo).

At Grand Gabo, fishing is an ac\livily,yvhiéh only aims é;'sclf-ccmsumption. At _Pdlo. fishing is
practised both for self-consumption and for sale too. The fishermen of Polo take advantage of having

a rich and diversified fish resource during the rainy season. Fishermen scll the fish thal they have
caught on the local San Pédro market. ' '

Fishing techniques include fillet fishing, hook fishing, hoop net fishing, and hand._ﬁshing. Hand
fishing is generally practised by children or women. ' '
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{2) Conunercial Fishing

Commercial fishing is practised in the Fahé dam reservoir and the San Pédro river by several Malien
cthnic groups permancntly or temporarily established in San Pédro and Fahé. The fishing territory of
the fishermen of Fahé is the dam reservoir of Fahé. The fishing territory of the Matien fishermen ol
San Pédro includes the San Pédro river and the lake of San Pédro city, although fishing in this lake
has been prohibited by the municipality. Prohibition is a sanitary measure because of contamination
by the wastewater of the San-Pédro hospital that is discharged into the lake without treatment. There
are about 100 fishermen in Fahé, of which 45 are permanent, and who exclusively live of their
fishing activity.

There is a permanent potential conflict between these Malien fishermen and the inhabitants, who
have no fishing tradition. It scems that the fishing catches are often made without consideration of
the requirement 1o meet the size criteria of fishes, which constitutes a cavse of degradation of the
available resource. 1t is probable that this practice is largely accentuated by the scasonal fisheraen,
who do not care about the sustainability of their practice.

There is no recorded data about fishing in the San Pédro river. Existing data pertains to the dam
reservoir of Fahé only (sec Table below).

Data of Fishing Activity in Fahé

Year 1996 1697
Number of tisherinen 161 99
Number of pirogues 88 76
Number of filets 186 189

Source: San Pedro Office of Pisciculture and Fishing

{3) Fishery Resource

The economic value and quantity of fishing catches in Fahé have been recorded for 1997 as it is
shown in the Table below. There is no estimate for the fishing catches made in the San Pédro river,
but they are certainly below those made at Fahé. In addition, the fishermen who operate in the San
Pédro river are not organized, and their number is limited.

Annuat Calches of Fish in Fahé in 1997

Fish Tons FCFA (unit: thousand)

Tilapia 5.6 3is02
Chryshistis 75,9 37991

apyroceanus afer 03 151
Heterobrancus 0,18 55
Eutropus 0,5 261
Gnatonelrus 0,4 121
Crawfish 44 4427
Varsious species 33,7 11955
Total _ 115,38 92763

Source: San Pédro Ofﬁcé of Pisciculture and Fishing
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{4) Issues

The relative importance of fishing in the Study Arca can be characterised as follows:

- It is a source of revenue for permanent and temporary fishermen;

- It is a subsistence activily for the people who depend on it for their daily diet;

- 1t provides fresh fish on the local markets of isolated villages like Fahé for example;

- 1t is an activity that supplics people with continental water fishes that arc apparently more
appreciated than sca fishes. Crawfish is a favourite dish in the San Pédro restaurants. This confers
a specific value to continental fishing, although it is quantitatively negligible in comparison with
sca fishing.

The practice of fishing raises also issucs like the depletion of the fishery resources and the trends
toward gencration of social conflicts. Provided that in a context of depletion of the fishery resource,
a lot of villagers have to buy the fish on the local markets, the overfishing practice made by the
Malicn fishermen is increasingly pereeived as an unacceplable activity. Most of the Malien
fishermen have a temporary activity, which strengthen the fecling of despoilment of the resource,

Basically, the problems to be solved are:

- Secasonal fishermen do not care about the sustainability of the resources, at the difference of
the permanent fishermen, who can manage the activity in a sustainable manner. Then, the
fishing rights of the permancnt professional fishermen should be given priorily about those of
the seasanal professional fishenmen;

- The eflective enforcement of the fishing law is necessary in order to preserve the regional
halieutic resources.

2.4 Water Borne Diseases
(1) Water Borne Diseases
Those diseases that cause scrious threat in the Study Area are the malaria and the Buruli Ulcer. Both

these diseases are in principle related to the presence of water in the living environment.

The Sanitary District of San Pédro has summarised the available data about water borne diseases at
the hospital center of San Pédro. These data have been summarised in the following table.

Number of patients having received health care in the District of San Pédro and by type of disease:
Diarrhea, Guinean worm, Malaria (1985/1996), and Schistosomiasis (1996/1997)

Total population | Diarrhea | Guinean worm | Malaria | Schistosomiasis

Number of cases 146,952 3,405 6 17,103 63

% of total cases at the

San Pédro hospital :
Source: Direction Bépartementale de San Pédro, District Sanitaire

41% 50% 30% 57% 63%
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{2) Ulcer of Buruh

the Ulcer of Buruli discasc belongs to the tropical discases that have recently emerged (about 15
years ago) and seems to be associated with tropical humid environment. According to the present
knowledge, the discasc could be caused by a bacterium lurking mainly in hot and humid forest soil
and developing well near dams and irrigated land, in the areas threatened by deforestation.  The
bacterium develops by destroying the skin and flesh of limbs.

It scems that the bug has infected 6000 people in Codte d’Ivoire. WIHO set up a Global Buruli
Initiative in 1998 in order to better ight with the disease. The Yamoussoukro conference held on
July 7th, 1998 has resulted in the Yamoussoukro Declaration, which is targeting the identification
and treatment of the discase as soon as it appears, at the earliest nodular stage, and specifically
through awareness campaigns.

An investigation has been launched by the Sanitary District of San Pédro about the Buruli Ulcer in
November 1997, This investigation has concerned 397 villages (274 villages, 123 camps), and 2
towns, mainly in the San Pédro department. The table below shows the results of this investigation
for localitics lying in the Study Arca. The investigation has shown the following points:

A total of 386 cases have been declared for the localitics under investigation within the
depariment of San Pédro;

- Inabout 79% of the cases, contact with water has been confirmed;

- The occurrence of the disease started in 1976 for San Pédro, but exploded in 1992 with an

optimum in 1996 and 1997, During a 10 ycars pertod, about 60% of the cases have been recorded
for the last 2 years only.

- Mortality rate for those with the disease is about 7,7%.

- The patients who recovered but remained with handicapping after effects of the discase represent
20% of their total number.

During the interviews made by the JCA Study Team in villages in August 1998, some additional
data have been collected aboul the Buruli Ulcer. 1t appears that the number of declared cases of the
disease at the Cité Agricole has reached 56 persons, of which 11 died, which is meore than the
estimate of the Sanitary District. Furthermore, in Cité Agricole, the disease, which emerged first in
1989, has not been recorded since 1996, without understanding the reason of such change. The Cité
Agricole village has been obviously more concerned with this disease, in comparison with the

population. At Lassinakro, there could have been 6 cases starting in 1997, one in grand Gabo, and
two in Campement Colonel.
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Number of Recorded Cases of Ulcer of Buruli Disease in the Sludy Area Until 1997

] (1) Total number of cascs (sanitation study) [ (2) number of cascs for (housand persons
San Pédro city - Tty - 0.1

B B e . . - - ,

tCité Agricole T 41 ’ TG o
Campement Bernard 33 T |
Petit Pédro 7 T 4 7
Tahé M - Ty

data of the JICA Study Tcam

1.3 Environmental Assessment
1.3.1 Project Components and Site Description

Description of the Project components and of the site of the Project is the first steps of evaluation of
the effects of the Project on the environment as shown in the following four tables:

- Review of the Project Components;

- Davironmental Conditions According to the Geographical Components of the Project;
- Environmental Conditions According to the Main Environmental Components of the Study
Arca;

- Summary of the Environmental Conditions and their Relevance for the Project.

The last Table is a summary of the environmental conditions in relationship with the components
that do or do not belong to the Project definition. This review is useful in order to make clear that
there are environmental components of the environmental study of the Project that belong to the
Study Area but are outside the Project Arca itsclf, while there are environmental componenis that are
not induced by the Project itself but are taken into account as components of the Master plan siudy.
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Review of the Project Components

Project Component

Study Area (rural development project)

Project area (Components specific (o the |
rehabilitation project)

Agricullural dovelopment by a)
irrigated paddy land, b) intensificd
and more appropriatc vse of upland
crops

Iscigation area of Fah¢ {(430ha)
[rrigation area of Cpt. Coloncl (130ha)
Trrigation area of Cilé Agricole (928ha}

[reigation area of Cité Agricole (920ha) |

Drainage system

Cross drainage struclures (o ¢nsure  water
runoff on both sides of the Grand Canal
between San Pédro river and watersheds;

facilitics to protect irrigation arca against flood

Drainage system to confain high water
runof¥ of the Gonou watershed outside the
irrigation area through establishment of 4
dikes and several flap gates;

Grand Canal
Access / maintenance read

North-south irrigation walcr canal together

with rural road{ 19km)

Norih-soulh ircigation water canal and
rural road (19km)

Population settlement

Expected popufation of more than 3000
persons  in total at the stage of full
implementation of the project;

Expected population of more than 2000
persons at the stage of implemcentation of
the Project;

Human  settlements  to
established near Cité Agricole
Transfer of population from surrounding
area and from the Rapides Grah forest

be  newly

Social development

not specified

Rural watcr supply
Social and sanitary improventent

Environmental Conditions According to the Geographical Components of the Project

iProject.
component;
Grand canal
lying area

[Natorai environment
‘Along its 19km Tength, the Grand canal
cuts through crop fields, pieces of forest,
swamps, Large ¢xtension of flood prone
areas;

Moslt significant natural areas lie between
Grand Gabo and Campement colonel.
Existence of isolated big kapok trees en
the line of planned Grand canal

[Socialenvironment
Scattered setifements, crop fields

Project Area:
Irrigation area of
¢ | Cité Agricole

Irrigation area of
Cpt Colone!

[ Study Area: |

Fhis area has already been developed for
prior irrigation project;

Forest is 0% of the area; no natural
environment is drains which are partly
natural and the San Pédro river

59 established houscholds ™~
Livelihood partly based on wild
resources hke fuelwood and bush
meat, but actually more dependant
on the San Pédro market;

General low level of quality of life
and revenue;

Large extension of unused lowland
inherited from the previous paddy
project

| Presence of Torest (42% of the area, 55ha)
which is a refuge for species, especially
the forest unit of 26ha on norih

Major settlement
Livelihood strongly dependant on
wild resources

Study Area:
Trrigation area of
Fahé

Fhis arca is aimost culiivated, but there are
14 small picces of forest totalling 62ha (=
14% of the arca), all related to
watercourses or stagnant water; the larger
forest area is 13,8ha, while the smatlest is

[Tmportant population at Scaf and|
Fahé

Actual extension of the
plantations in the plain area;

rubber
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“lland  clearance

| Environmental stress” |

[illegal hunting
toss of natural habitats
loss of animal species

laad  clearance  for
crops
Bad quality of well
water;

Health damages due to
Ulcer of Buruli and
mataria, and others;
Shortage of fuelwood;
shortage of traditional
resources due o the
loss of wildlife habitat

for |
Crops;

loss of natural habitats
Mfegal  hunting and |
poaching;

Loss of animal species




Environmental Conditions According to the Main Environmental Components
of the Sludy Area {1/2)

Natural lowlands

San Pédro niver

Idefor Forest

Wildlife

Present conditions

Varions states of degradation of
swamps, but average size of
swampy forest is larger than
upland forest average (60ha once
{defor forest has been considered
apart); remains along San Pédro

river;

by the upstream dam

| River hydrotogy is determined
and

changing land use conditions of
watershed; There is a dynamic of

water exchange between
river and  swanps
nalural channels;

the
through

Stagnant water pattern during
diought scason downstream dug

to the sand al the estuary;

Characterized by its’ large

extenston  (abowt
contrast  with

600ha)
the

in

general

landscape of the study area,
which is made of very small
picces of woods; is made of

swampy and  hilly  forest
together;
“1Various species of  wildlife

nvironmental vatue
Refuge for wildlife

Habitat for valuable species
Fishing resource for local
consumption of fish

Impoverished fishery due (0
overcateh; role of refuge of
the river banks because
geacrally  lying outside the
traffic zone and presence of
forest picces; San Pédro river
zong  scems to be more
valuable for wildlife than
outside zones, specially for
species like monkeys and
chimpanzce that are sensitive
to disturbance;

TLowlands  are actually

Issucs

reconsidered by the people
as suitable places for paddy
cultivation and pisciculture;
they arc also sites having an
environmental value within
the Stedy area;

Ovetfishing ~ without |
coniro]; already advanced
clearance of river banks for
crop felds; erosion  of
banks;

The forest'is not primary, but
there are wild animal species
that find refupe here, of
which valuable ones like
chimpanzee.

Land
people;
Intensive hunting;

Forest development policy
of IDESSA

clearance by the

remain of which very valuable

ones  (see  below) but

only

species able to adapt to the rural

environment are still common;

Thete are species belonging
to the first and second
priority classes of protection
according to the hunting law
(s¢e below);

Wildlife contributes to the
livelihood of people and
local economy (bush meat);
Local fisheries of swamps
contribute to supply food for
the villagers;

Trends of extinction of|
species within the area due
to human pressures (land
clearance, noise, hunting
and poaching);

Also  conflicling  aspects
between  farmers  and
animals that feed the crops
(cane rat ‘and duiker,
bushduck, buffalo);
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Human scttiements

Environmental Conditions According to the Main Environmentat Components

Present conditions
1 Overall” U presence
scattercd traditionat
human setitements;
modesn  viltage of Cité
Agricole with 59
houscholds  living there,
and 26 houscholds having
only the fields;

of

of the Study Area (2/2)

Environmental value

Low availability of local
natural resources that arg
traditionally  used  for
sustaining livelihood, in
the willage of Cité
Agricole,
Unproductive and
impoverished Jand as a
result of failure of the
previous paddy irrigation
project;

Issues
Health problems: Ulcer of iuruli; endemic
malaria with treads of increased serious
£ases;
Extensive use of pesticides for cocoa and
paddy, and cases of intoxication because of
inappropriate handling;
Pateatial friction for the use or ownership
of fand in relationship with new wvalucs
induced by the project  like intreducing
REWCOmMErS, developing lowlands,
intensifying kand use;

Potential shortage of resources;

Summary of the Environmental Conditions and their Relevance for the Project

Relation to
the Project

Project Componeats

Study Area

Project Arca

[rrigation arca of Cité
Agricole {The Project)

health conditions

potable water quality

agricultural practice

lack of fuelwood and tradifional
TCSOUICES

contaminated water

The Project . - L . N
(of rehabilitation ;;S:fr:;[em sanitary infrastructure
culﬁi';??oﬁas:o?ect Grand Canal Swamp forest lying between Grand
of San Pédro) Gabo  and ) Campeinent  Colonel
Water runoft
San Pédro river bank
illegal hunting
loss of natural kabitats
loss of animal species
land clearance for crops
Outside the Imigation arcas of Cpt.[Plain forest lying Southwest of Cpt.
Project Colonel and Fahé Colonel

{but inside the
whole project area
as given in the
Master plan)
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1.3.2  Natural conditions of the Study and Project Areas

Description of the present conditions of the environment in the Study and Project arcas aim at
defining the quality level of the existing enviromnent, which is a basic condition for understanding
the relative importance of the effects induced by the project. Such description has already been
provided within the scope of the Master plan study. The following is more specifically focusing on
the most relevant aspects, those components of the natural environment that are bath valuable and

liable to possible effects of the project of rural development. They are the lowland forest (swamps),
the San Pédro river, and wildlife,

(1) f.owland forest

Description of the upland and lowland forest arca in the Study area is provided in the Table below.
In this Table, lowland forest is divided into plain forest and swampy forest in order to make a
distinction between large arcas of swamps in morphological depressions and isolated roparian forest
remaining generally along the water. In this table, the San Pedro riverside forest is any forest area
that has one of its sides lying along the San P&dro river. Idefor forest is considered scparately first
because it is the only remaining large forest in this arca, including both upland and swamp forest,
and second because this forest is property of the ex-1DEFOR (actually IDESSA). The location and

extension of the 1defor forest block as it is defined for this study is put on the Map Figure attached
below,

The table betow shows that:

- Forest cover is about 25% of the Surly area, the remaining 75% being almost cultivated. If the
Idefor forest area is put aside from this calculation, the rate is less than 20%.

- San Pédro riverside forest is 9% of the total forest cover, which is relatively low;

- Lowland forest is less extensive than upland forest in total.

However, while picces of upland forest are on average very small (mosaic forest), those of lowland
forest, especially swamps, are larger (more than 60ha on average). This means that lowland forest is
more liable to have environmental value since exlension area is a condition to preserve wildlife
habitats, Furthermore, while upland forest is in an irreversible process of extinction for cultivation of
upland, lowland forest is more liable to remain outside such influence. However, lowland forest has
been also strongly affected by human pressure, which explains that only narrow corridors remain
along watercourses, while in larger swamps there are various disturbances lfike hunting and buming.
Swamps have more or less remained in the landscape outside the land clearance dynamics that
presently works in the area for all uplands. Lowland forest is in most cases a reconstituted or
depraded forest, as shows the presence of Raphia trees.

Swampy forest is constituted of typlcal (ree spcc:cs with predominantly Raphla species, Mitragyna
ciliata, and Symphonia g!obuhfcra Vegetation cover is an indication of the ecological quality of
swamps. Swamps are supposed to be exclusively 0mbr0ph1le swampy forest in this arca under

natural conditions, but the humans have influenced so much the landscape dunng the last 3 decades
that several kirds of inherited swamps can be distinguished:



- Grassy or bushy land in morphological depression, generally with small trees and periedical
flooding; this type is the most degraded form of swamp, and alimost conceras lowlands that
have been used for pluvial paddy cultivation

-~ Inundated Raphia trees forest, where Raphia trees took benefit of light after land clearance to
recolonize the depression. In this category can be found various situations, from the
reconstituted forest to the forest regularly destroyed by fire.

- The inundated swampy mixed forest, constituted of Raphia for the lower canopy and
Mytragina species for the higher canopy. This type is the best condition of swampy forest in
the area, but there are 2 sub-categories: large morphological depressions where water is
stagnant, on the one hand, and lincar water courses preserved from land clearance, where
water is stagnant or slowly flowing to the San Pédro river.

Description of forest conditions in the Study Area

Upland Idefor forest Plam forest Mosalc i Swampy | San P&dro r_n.erz.ld-. Total
forest mosalc Block ~ Forest forest
174
Surface area (ha) 1139 607 {of which 34 ha are 415 241 2539
also riverside fore st)
‘E"OT_olal Torestarea | 45 | 24 | T 6 16 | 9 l1ee
% of total Sludy area | l_],'f% """"" """_6"'_'"'_"""' Ly 'W"El"‘i" _'""“"_71!—'_' o _"2—5‘3"'"'

can bc considered <ep1rately because it occupies a large !LITIT.OI‘} and includes mgelhcr upland and lm\land
forest. Limits of the so-called Idefor forest are given in the Map Figure attached.

‘The large towland forest lying in morphological depressions represents the best conditions of natural
forest remaining in the Study area, since land clearance has gencrally not been intensive. They are
described in the Table below. However, there are several forms of human degradation: Farmers go
inside for hunting, poaching and stubble burning of shifting cultivation has often caused forest fire
outside of control.

The San Pédro river, plain forest and swampy forest are all belonging to the same system of aquatic
environment. For example the largest swamp in the area, lying in the north east side at Lassinakro, is
connected with'the San Pédro river through an almost permanent water course where lies a corridor
type plain forest. The swamp of Escabé south, which is on the left bank of the San Pédro river, is
connected with the river through 2 natural channels, one of them being specially important
considering its size. It is about 3 meters entailed in the soil and its bottom is 2 meters higher than the
San Pédro river flow when it runs into the San Pedro river, during the drought season. This channel
typically ensurcs the exchange of water between river and swamp, mainly from the river to the
swamp as shows the morphelogical context, and secondarily from swamp 1o the river. There are
cases where the hydrological lmk between San Pedro river and swamp is not clear it any, like for the
swamp of Zilekro.

Swamps need special consideration since they might have various environmental functions:

- Stagnant water and absence of sun light under canopy brovidc very specific 'Iiving conditions
for the aquatic species, which are typically represcnted by the species of “black fishes”
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‘Designation and area | Total surface (ha) and water runofT

(Polyptérus, Parophioccphalus Obscurus). These fishes are not very appreciated by the people
as food, and consequently have a low cconomic value. However they have the advantage of
being locally available fisheries for villagers who generally have no experience of fishery in
river. These specics of fish provide scasonal food (drought scason). From ccological viewpoint,
these species are those adapted to the specific ccological conditions swamps, characterized by
the tow oxygen waters,

- There are valuable species that largely depend on such habitat for survival, like swamps

crocodiles (first class protection), pythons (sccond class protection), and Nil varanus. However,
due to the combined cffects of hunting and firing, these specics are no more commot;

- Well preserved swampy forest with full canopy are habitats for a large variety of local birds.

However, these swamps do not appear as having a priority valuc for the avifaune, as this is
often considered to be the case for wetlands.

- Swamps scem to be also a pool of erganic matter that will feed fishes during high water in

rainy season. This function is more likely to occur for swamps directly linked with the San
Pédro river. From this point of view, the aquatic life of the San Pedro river could be in high
dependency of swamps. Then it seems that swamps are supplying plancionic food to the fish
species of the San Pédro river through its water with very high concentration of organic matters,
and then play a major role in the whole food chain of the San Pédro aqualic life.

- Swamps have also several additional functions like absorption and regulation of flooding,

maintenance of a minimum flow in San Pédro river, supply of fish food during the drought

season, supply of papo leaves for housing, capacity of assimilating agro-chemicals that are used
uplands before discharge into the San Pédro river.

Description of the Swampy Forest Conditions in the Study Area

Environmental State

in ha characteristics conditions
"I Tassinakro | Water runoft toward the San Pédro | Mixed rapbia (fow canopy) { Tiabitat Tor birds and wildhife; refuge |
148ha river and mitragyna for species; pool of nutriments for
the San Pédro fisheries;
T2 7ikekr0T [Waterrunoffpattern” " [Mainly Raphia | Devastated by Tire 2 times during the
132ha unknown . 3 last years; landscape of dead
raphia trees mixed with new small
trees; poor witdlife;
" 3. Tscabésouth | Afternatively: water runoff toward | Mainly Raphia [ Tlabitat for wildlife; refuge for
26ha San Pédro river {small calchment species; pool of nutriments for the
area) and fleoding from San Pédro San Pédro fisheries;
river through 2 natural chanels; D
"d.Escabémorth | Same as above Mainly miiragyna ~ { Wildlife habitat; S
10ha : ' ' ‘
U5, Central swamps | Waterrunofipattern’ | The  “smallest one  is | Habifat for bieds; o

16ha and 73ha

" TGrand Gabo [ This swamp TTies on east of the|Large area of grassy land|This swamp has been entirely
70ha Project area in the Gonouland raphia forest with|cleared of in the 80ties for pluvial
watershed; permanent water along the | paddy cultivation and bumed

unknown

predominantly raphia forest
The biggest is mixed forest;

Partly degraded into bushy land
{flooding area), '

Regularly flooded during the rainy

SCaAs0n

hills

several times;




(2} San Pédro River

The environmentally significant features of the San Pédro river are:

- The presence of meanders that work as swamps during the dry scason; It is obscrved that these
meanders have functions similar to other swamps as habitats and production of nutriments for
aquatic life. There is a punctual invasion of water lettuce in these habitats;

- The double dynamics of sedimentation / crosion in convex / concave banks respectively: It is
obscrved that land ¢learance for crops on riverbanks is accentuating this dynamics;

- The regular natural closing of the river mouth by sea silting, which give to the San Pédro river
some lake like conditions; This situation results of local conditions: the occanic current of
Guinca involves the transfer of sand from west (o cast, and the present river mouth is directly
exposed to silling action; The extraction of sand is accentuating this process of crosion,
sedimentation all along the coast according to occan current; the tand clearance of watershed
and the new patterns of hydraulics are factors of regular closing of river mouth,

- Most significant consequences of the later are: a) Flooding of the downsteeam arca during dry
season, lcading to scveral types of nuisances: Rising of wastewater in latrines of urbanized
lowland (Sewcke and Bardot); Damage 1o crops riverside, increasing the risk of malaria and
mosquitoe nuisance. b) Higher sensitivity to pollution discharge up-stream (pesticides,

fertilizets) during dry season. There is no indication that this process could reach the site of
municipal water withdrawal.

Since the downstream area of the San Pédro river belongs to the jurisdiction of the Autonomous Port,
managing such problems should be done by this agency together with the municipality. However,
there is no significant action taken. The Port agency has forbidden the extraction of sand at river
mouth but there is no enforcement tool. Opening of the river mouth against flooding damages is
entirely based on the spontancous and voluntary action of the farmers.

(3) Wildlife

a) Statement of the Local Conditions
The following table is an attempt of classification of the valuable wildlife species that are or could

be present in the Study Area. This table has been formulated based on the information obtained from
the farmers and hunters crossed with the zoological conditions.

Local wildlife has dramatjcally decreased during the last decades with deforestation and increasing
density of population. While there is a potential diversity of wildlife, specially mammals and reptiles,
actual trends show the extinction of species within the Study Area. Monkeys and chimpanzee find
refuge in the sites that still remain forested and outside human pressure, like the Idefor forest and the
area lying along the San Pédro river, like the Cpt. Colonel forest. However, these places are now
threatened by land clearance and hunting practice, and such animal species are not comimon. Specics
like Forest crocodile, Python, Varanus, Bongo, Civel arc more specific to the presence of swamps
and still live in the swampy forest, although this habitat is generally in various statcs of degradation.

Forest crocodiles are now rare animals because of intensive hunting. Python is catched in order to

protect domestic cattle and to provide valuable skin (which commerce is however restricted by
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Washington convention) and cven meat for the farmers. The builalo is also strongly dependent on
water, for drinking, and has a faculty to adapt to the rural environment. Then, farmers of villages
along the San Pédro rivers often meation the occasional presence of buffalo, generally. Finally,
specics like Duikers, Bushduck, Cane rat arc species that have a capacity to adapt to the rural
cnvironment and live in the Study area finding refuge in the mosaic forest and bush land.

As a result, once can say that the local wildlife species are strongly aftected by the toss of forest
habitat, the fand use and human presence, together with uncontrolled hunting and poaching by the
farmers. Present wildlife shows several signs of extinction, at the exception of specics that have a
capacily to adapt to the rural environment.

Wildlife survival actually depends on the presence of remaining forest refuges, which are very fow,
and strict control of the hunting practice. The remaining potential refuges are bushy land, uptand and
lowland forest. For species that do not strongly depend on water and easily adapt to the rural
environment, upland forest can still provide refuge. On a whole, wildlife survival depends first on
the swampy forest, and second on the site of Idefor forest as the ultimate refuge when swamp has
been destroyed by fire, as this commonly occurs. This means that basically, present wildlife survival
of the arca almost depend on both the preservation of swampy forest and ldefor site forest.

Since wildlife has no more its own habitat for survival, it overlaps with human vse of tand and can
appear as harmful species, leading to potential conflicts between farmers and animals, Examples are

monkeys and squirrels looking for cocoa plantation, Bufialo for maize or paddy, Python for small
cattle, Cane rat for paddy, and others.

b} Fish Species in the San Pédro River o

The following table has been made from local information source (ANADER) and resuits of an
inventory mentioned below. This inventory has tdentified 480 species among 528 that are known
for the investigated rivers to which the San Pédro river belongs. M appears that 31 species are present
in the San Pédro river compared with the 480 species mentioned in the inventory study. This number
reaches 53 species when local information is added like shown in the Table. However, a certain
number of species like Tilapia Nilotis, Labeo, Eutropius Mentalis, all Mormyrops, Synodontis
Occidentalis, and Auchenoglanis Occidentalis have almost disappeared, according to ANADER.
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Fauna Species (mammals and repliles) in the Study Area According to the Classes of Protection

set in the Appendix of the Hunting Law of Cote d'lvoire

1 ()
Class |
strict protection

@
Class Il
Paitial protection

Ty
Class 1§t

almost no profection

Jenuiak Duiker

Two-Spotted Palm Civet

1Golden Cat

Chimpanzee
Western Red Colobus

Bush Pig
Honey Badger
Seba Python
Royal Python

presence is possible but Banded Duiker African Wild Cat

improbable within the Study Greater White-nosed
Area Monkey
Valuable species which | Royal Antelope Tesser Flying Squirrel Canc Rat

presence has been confirmed | Bongo Ruflato Black Striped Duiker

or is probable within the | Yellow Backed Duiker Mouna Monkey Red-flanked Duiker

Study Area Diana Monkey Tree Pangolin African Civet
Water Chevrotain L.ong Tailed Pangolin Tree Dassie

Genet

Bushbuck

Dark Mangoose
Egyptian Mangoose
Slender Mangoose
Banded Mangoose
Pocupine

Land turtles

Valuable species which
presence has been confirmed
or is probable in the Study
Area but have not been
mentioned in the hunting law

Spot nosed monkey

N1l varanus

Source: Attached Iist of the Hunting Law of 16/8/94 amending the Law of 4/8/65 about the profection of fauna and

practice of hunting
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Checklist of the Fish Species of the San Pédro River (1/2)

Fish Speceies

{AY accerding to
local source

{B) according to the
inventory study

Alestes

X

Aphyosemion Watkeri

Aplocheilichthys Normani

Aplocheilichihys Rancurelli

Aplocheilichthys Spilauchen

o] A

Auchenoglanis Occidentalis

Barbus Ablabes

f3arbus Bigomei

Barbus Macrops

Brycious Imberi

Brycinus Longipinnis

Brycinus Macrolepidotus

Chorophorus Laterisiriga

Chromidotitapia Guntheri

Chrysichihys Maurus

IR AR AR I A

Chrysichthys Velifer

Chrysichthys Walkeri

Chrysichthys Nigrodigitatus

Clarias Ebriensis

Clarias Lazera

Clarias Senegalensis

Ctenoponta Kingsleyae

Elecotris Viltata

-

Epiplatys Dageti

Cutreptus Mentahis

Gnatonemes

Hémichromis Bimaculatus

Hemichromis Fasciatus

Hétérobranchus Isopternss

Hétérobranchus Longifilis

AR B B

Labéo

Lepidarchus Adonis




Checklist of the Fish Sper:les of the San Pédro River (2/2)

Spccus

“{A) according to (B} according to the
loca1 SOUTCe m\ entory s!ud)

Molapterurus Electricus x |
Micralestes Occidentalis e S
Momyrops Deliciosus I R
Mormyrops Elongatus
Mormyrops Longicep
Mormyrops Rume
Papyrocranus Afer D
Parophiocephalus Obseurus
Parachanna Obscura
Pellonulla Leonensis D
Pellonulla Vorax SD
Pctrocephalus Bovei X
Sarotherodon Melanotheron SD X
Schilbe Mandibularis X
Schilbe Mystus X
Synodontis
THapia Zillii X X
Tilapia Galilea f
Tilapia Mariae X
Tifapia Melanopleusra X
Tilapia Nilotis X

Source: (A) ANADER; (13) Article entilled Faune ichtyelogique

des eaux douces de I’ Afrique de I'Ouest, Didier Paugy, Kassam,

Traoré, Papa Samba Diouf, 1994 (symposium Paradi, Sénégal 1993);

AR IR AR AR

¢} Discussion

The importance of wildlife in the Study Area is ambiguous. On one side, one can say that wildlife
should not be seen as being important from the viewpoint of biodiversity because of the advanced
degradation and loss of natural habitats and species. On the other side, there are 2 reasons to
underline the importance of this wildlife: One is the function of supplying the traditional needs of
bush meat to the people, should it be directly (villagers) or indirectly (sold to the « maquis » of San
Pédro city). The other is that there are quite valuable species from the standpoint of biodiversity,
without consideration of the scarcity of these species in the arca.

Both sides are seriously threatened because of human pressure. Then, the Project alone cannot be
held responsible for the splitting up of the natural habitats, However, complete negligence of this
wildlife issue would be in contradiction with the essential purpose of the project, which is upgrading
people’s quality of life and improving livelihood, which is also the final objective of the
sustainabilily principle. Accordingly, the project should be at least an opportunity to improve the
situation as regards to the wildlife preservation. There is a need to manage wildlife as a natural

resource in balance with agricultural development, so that intensified agriculture should not be
counteracting with the durable activity of hunting. There are 2 sides: a) Protection of habitats useful

as refuges and also for species that depend on such habitats. This approach is almost impossible in

. the Study area but there is however potential for the large swampy forest that must be considered. b)
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Protection of wildlife through control of hunting and poaching, and total protection of important
specics. This approach is quite possible for species adapted to rural environment and often providing
bush meat, and could be usclul for ecologically valuable species if the later condition of habitat
preservation is effective. Implementation is however determined by the capacily to enforce the
nature protection Jaw in Cote d’Ivoire.

1.3.3 Main Sources of Impacts

Taking into account the components of the Project as well as the state of cnvironmental quality as
described above, it is possible to identily a set of major possible sources of impacts as related to the
implemeatation of the Project. The following issues are possible sources of impacts considered for
the study. They are relevant for the Study Arca and the Project Arca as well.

- Increased population established for paddy cultivation; Direet eftects of such inceease are higher
pressure on local resources, shortage of Jocally available free resources like fuelwood, hunting
products, fishing products, forest products, ete. Final effects are quality of tife, life style pattern,
and social cohesion. Pressure on land is also liable to occur leading to increased crosion, loss of
biodiversity value, change of runoff pattern on the long term;

- Increased exposure 1o water borne discases as a result of increased population, extensive use of
water for paddy, existing endemism of malaria and presence of Ulcer of Buruli discasc;

- New paltern of water availability and water allocation, new pattern of water flowing. Direct
effects arc water allocation conflicts at watershed level, and new pattern of flooding during
rainy season, leading to final cffects like crops damages, degradation of existing access;

- Use of pesticides;

- Discharge of used irrigation dramagc water into river downstrcam, with organic matter and
agrochemical substances;

- Social organising for water usc and paddy production;

- Reelamation of forest and swamp forest,

- Construction of the Grand Canal and access road, and tand levelling for the irrigation area;

- New pattern of access along the San Pédro river through the new road.

Among these issues, some are dircetly linked with the conditions of technical execution of the
Project, like water allocation, appropriate drainage, social organization for paddy producing society
etc. Others are more strictly relevant in terms of effects of the Project on the environment while not
being necessary conditions for the technical execution of the Project. ‘These are the use of pesticides,
the use of local common resources, and the conditions of health. These sources of impacts are

enlightened below, showing present conditions, potential change, capacity to manage, expectcd
CONSCQUENCeEs.

1) Use of Pesticides
a) Present Use of Pesticides

Pesticides are used for cocoa plantations upland ancl paddy cultivation lowland The main problems
in relationship with pesticides are:



Pesticides are often used without conformity with regulations. The case of Furadan, which is the
most commonly used insecticide for paddy in the area (average use of 20kg per ha), is typical.
The use of Furadan has been agreed as a soil disinfectant product in banana crops, with
insecticide and nematicide actions. Furadan did not receive agreement for use in paddy
cultivation.

Recommended quantitics are not respected due to the lack of awareness. Pesticides are also used
for target crops different of those that justified agreement of the product, like for example the
Cypercal product, agreed for coton but also used by farmers for vegetables.

Furadan is also commonly used for unacceptable purpose like poisoning of Cane rat, which is a
potential way of intoxication to people who conswme cane rat for food;

There are also pesticides that did not receive any agreement but are still used for crops, caused
by the absence of effective control of pesticides products available on the market.

Application of pesticides is made without respecting the security conditions, which leads to
common intoxication of people by inhalation, specially in the case of cocoa crops;

In the case of paddy cullivation, the following products are used in Cote d’Ivoire. Furadan is the
most common product in the Study arca for paddy. Furadan and Diazinon arc examples of products
used for paddy but not agreed for this purpose.

List of Insecticides and Herbicides Often Used for Paddy Cultivation in Céte d'lvoire

b) [Institutional Framework ‘
Institutional organization for the protection of crops is organized in two jurisdictions, which ate the
Control of Imports and Exports on the one hand and the Protection of Crops on the other hand. The
latcr dcals with lhu policy of protccllon of crops ang also with the control of products.
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 Substance  [Designation of Producis ~ Substance Dcsxgnauon of producis
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The San Pédro Office of control of pesticides is under jurisdiction of the Sub- directory of Control of
Imports-Exports, this activity being induced by the port function of San Pédro. It employs 9 persons
and 1 director. This office has no responsibility for the control ‘of pesticides distributed on the
market and their use. This responsibility is attributed to the Office of Protection of Crops.
Unfortunately, while this office is officially present at San Pédro, it is not operational since there is
no staff to fulfil its functions. Only the marketing side of the activities of this office, and more
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specially the import-export of cocon, is partly taken in charge by one person who belongs to the
Sub-directory of Control of Imports-Iixports. This person has very few opportunitics to also deal
with the control of products, since this responsibility covers all the territory of the department and
needs specialized staft. It seems that there has been however few cases of seizure of nor-authorised
products and also withdrawal of the agreement for sale. There is never control as regards to the
application of praducts on crops.

‘the institutional situation can be summarized as follows:

- There is no effective supervision of the agrochemical used in the area of San Pédro. It is the
Oftice of Protection of Crops, within the Regional Directory of Agriculture, that should control
the agrochemical products available on the market and their use. However, this office is not
operational, because of lack of human resources,

- there is no guidelines about the use of pesticides that could be helpful for users. The JICA
study team itself could not get any list of pesticides that have received agreement for the
cultivation of paddy.

- On a whole, it can be said that while there is a good system of agreement of products, there is
no measure taken in practice to respect and control use of pesticides. In such a context, the use

of pesticides and specially an intensified agriculture appears as a major potential problem for the
durability of the project.

¢) Projects dealing with Pesticides Management

There is a project to improve the control of pesticides in Cote d’lvoire with guidance of German
experts. This project is however focusing on the eftects of pesticides and on integrated pest
management. These objectives are important and will provide solutions like:

- Financing the activities of follow-up and control of the eflects of pesticides, based on the fiscal
income;

- Establishing a national committee for integrated pest management, with objectives like
coordination of various activities like planning, agricultural development, education, and follow-
up;

- Establishing a national network of information about the follow-up of the cffects (case of
intoxication, analysis of residue in water, food).

The Integrated Pest Management Project has been launched in 1996 in Céte d’Ivoire for paddy
cultivation at Sakasou, under guidance of the FAQ. This program involves 17 technicians and 75
paddy producing farmers, for training in 8 paddy fields. The objectives of this project are: a)
Promoting a sustainable agriculture with prescrvation of natural resources; b) Reducing the use of
pesticides; ¢) Improving the yields of irrigated paddy. It is desirable that the experience done at
Sakasou will be extended and improved in other areas like the Project Arca. However, this approach

should follow a more basic set of actions amnng al the management of presently used pesticides, as
those dcscnbed betow.
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d) Actions to be Taken

Large quantities of insccticides and herbicides are expected to be used for paddy production, which
will put a potential threat on water quality during drought period or at beginning of the rainy scason
if not done properly. Then, measures to effectively apply existing regulations and to enforce the
control of products used shoutd be established in the area of San Pédro as background conditions for

the implementation of the project. The principle of precaution should be applicd ta minimise such
risk through the following measures:

- Use of pesticides in strict accordance with the agreement rules; this primarily means a drastic
shift from Furadan product to paddy adapted products.

- Setting up the minimum institutional organization that can deal with guidance and control of
agrochemical use; institwtional needs are improving the coordination between the Direction of
Agriculture and the ANADER, enforcing the actions of the Directory of Agriculture as regards
to the pesticides matters, rehabilitating the Office of Protection of Crops together with the
supervision stafl.

- Observation and follow up of pesticides use, pesticides refated health damages, and ultimaiely
cxisting damages on water and aguatic lifc.

A basic requirement is the cstablishment of guidelines, with the following information for cach
product. In the absence of such guidelines at national level, the Direction of Agriculture should take
initiative for regional purpose, in co-ordination with related agencies through the Project commitice.
Guideline must include the following information, especially those relating to the characterisation of
products.

Information Needs for Pesticides Use Guidelines

Characterization of the Products Use Conditions
Designation of preducts Present use {quantity)
Chemical composition Agreed quantity
Products characteristics and properties Agreed lype of use

OMS classification by danger (5 groups of danger)
Ecelogical propeities

{biodegradable, toxicity

Risk for health and wildlife

Existing evaluation of effects in Cl

(2) Use of Natural Resources

a) Free Use of Natural Resources ‘

Traditional resources include fuclwood, bush meat and fishery producls g'}lhcrmg (sm:ls plants},
housing wood products (papo). These resources are far from being negligible and often constitute
basic requirements for daily life while human pressure has gencrally resulted into mere or less
shortage of them. The question that is raised within the context of implementation of the project is to
know if the area can sustain the new coming population or not for the daily needs of the established
population, like those for fuclwood, bush meat, and even upland crops, which are not classified as
natural resources but belong to the same kind of problematic.



Among these resources, fuctwood is the most basic one since it satisfics essential needs like cooking,
heating and lighting, production of hot water for hygiene, and smoking of fish, which is an
important activity of houscholds for scif-consumption.

Bush meat, including alse fish, snails and crawfish, is the next type of resource in terms of priority
needs. The supply of wood materials for housing (construction, regular maintenance of roof} is
mainly ensured by Raphia trees of the swampy forest.

Wild plants collected for medical use are also important within the set of livelihood supporting
resources, but the area of gathering plants for specific discases is so large that this activity is no
more related to the local conditions of cnvironment. Accordingly, there is no perception of shortage
cven if this is the case. Medical plants arc mainly used for malaria, cough, and « women discases »
{as called by the villagers), and atso for the various children and babies’ discases. The use of plants
for medical purposc is common. However, only few people at Cité Agricole have the necessary
knowledge of plants. Only plants used for common discases and available around the village are
known by all villagers.

b) Natural Resources of the Project Arca

In the Project arca, the present and coming availability of natural resources is limited by the
intensive agricultural development and population increase. Lowlands have been extensively
developed for paddy production, and fraditional resources generally supplied by forest are
insufticicnt. In the other planned arcas for paddy cultivation within the scope of the Master plan,
traditional resourees remain an important input of daily life and there is no acute shortage as this can
be observed in Cité Agricole.

‘the Project Area raises specific problems as far as natural resources are of concern because the
implementation of the project will provide confrontation of 3 types of population:

- Present inhabitants of Cité Agricole who will get paddy ficlds while keeping the presently
cultivated food providing ficlds; ‘

- New settlers coming from surrounding villages who will get paddy ficlds without complete loss
of previously cultivated ficlds for food;

- New setllers of Rapides Grah forest who will have in principle to live upon paddy production
without possibility of having rcasonably food providing crops.

What is sure is that farmers having received irrigation plots would not easily move to accept buying
basic products like manioc or maize. The fact that consumption products are specially expensive in
the area of San Pédro strengthens the will for self-sufficiency. However, land compcetition is such
that the advantage of buying thesc produets could appear, as there are favourable conditions like the
locally developed market cconemy and the capacity to pay for them. Since the allocation of 1,5ha
should be largely enough to ensure income of the family, it wilt allow for spending a part of income
for schooling of children or using comfortable cocking fuel, and then start a long term process of
cconomic conversion. ' :



Then people will have several constraints to deal with the new rules of land tenure, which leave no
possibility of land clearance or [ree settlement for cultivation:

- Social rule for paddy production;
- Environmental constraint of land shortage

The Project provides good conditions for equitable income. However the shift in mentality will be
more necessary for the newcomers who will completely depend on paddy production than for the
present inhabitants who already benefit of housing and upland crops.

¢} Discussion

Then, while land usc is saturated and impairs the possibility of further land ¢learance, resources use
should be eritical and perceived by the farmers as a loss compared with what they could expect.
Farmers must understand that the aceeptance of such a loss in natural resources is in fact a change in
mentality and consumption patterns that is required for the achicvement of beiter standards of living.

Overcoming the problem of land and common resources shortage will imply a set of preventive
measures together with awareness strengthening of the need 1o operate a radical change in life style.
Prevention deals with the sclection of young people that are able to keep with the intensive meono-
activity of paddy cultivation, otherwise it would result into frustration and difficulty to adapt. There
arc also possible protection nicasures, like preservation of a minimum sustainable size of local
resources. However, focusing on paddy production will progressively relegate these resources to a
position of secondary importance, due to the increased difliculty to get such resources, together with
higher revenue and more market dependant behaviour.

‘This change in mentality is also consubstantial with the cultivation of paddy, which requires strong
commumty organization to cope with agricultural works and irrigation water use. Then, it scems that
preparation to such change in life style and mentality is a priority for enhancing acceptance of the
new environmiental constraints by the newcomers. This point should be considered within the set
conditions for selecting people who wilt benefit from the paddy plots cultivation.

(3) Case of Fuelwood at Cité Agricole

a) Conditions of Use

According to a small investigation made with 6 households of Cité Agricole chosen at random, use
of fuelwood can be described as follows:

- Fuelwood is collected by women eventually together with children. The number of trips to
collect fuelwood for equivalent number of family members is variable, certainly because of use
patterns and availability. Trips might be done almost daily, and sometimes weekly, according to
the case.

- Collection and transport requires on average 3 hours per family per day (April is assumed to be
10 hours per day, May to July is free, and others are normal, gencratly 3 hours per bundle,

- On average, one bundle is used per family and per week or 10 days period. The rate of use of
fuelwood is largely varying according to the cases: Standards of living (use of hot water for
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hygicne scems to be a sign of high welfare), quality of the wood, number of persons in the
family. The most common quantity of fuelwood, which is required weekly per person, is a
quarier of a bundle.

- Pcople of Cité Agricole gencerally do not use charcoal, excepted in urgent cases like during the
rainy scason, which is known as a season with acute shortage. It secems that one bag of charcaol
is cquivalent to onc bundle of fuchwood in terms of duration of energy use. Once bag of charcoal
provides the necessary energy for 10 days in a family of 8 persons. Such a family should then
pay more than 300000FCFA per year if charcoal was substituted to fuclwoed. This is almost
cquivalent to the average annual revenue per family at Cité Agricole,

- The main sources of fuchvood are the newly established crop ficlds, atter forest burning. Such
ficlds are still available near the San Pédro river or far from the village upland. In the ficlds,
fuelwood belongs to the farmer who cultivates the field. However, there is a redistribution of the
guantitics avatlable since farmers who have no more fuelwood on their ficlds can be authorized
to get it where it is available. There are also common resources for fuelwood, like the woody
meanders of the San Pédro during the drought scason.

- The lack of fuclwood is strongly felt, but this shortage induces different situations: In most cases,
collection is done far away from home; In special cases, distance problem has been resolved by

the use of motorized cultivator; There is no case of regutar use of charcoal duc to the tack of
money to buy il;

b) Supply Sources of Fuchwood

Supply sources of fuelwood around Cité Agricole are basically the cultivation fields and forest.
Pcople are authorized to collect in their own fields or in other fields under permission. Since a newly
established ficld provides large amounts of wood, those who lack it in their own field can ask to
others for collection. There are also the cases of woods that are attributed to somebody for clearance
and establishment of fields, but have the aspect of forest because clearance is under process. There
are also land owned by San Pédro citizens where fuelwood collection could be possible but is not
practised because of the tack of relations with these new urban tand «owners». Free collection of
fuchwood in community land is almost limited to some places of the San Pédro river banks,
corresponding to the meanders liable to flooding.

What can be said is that the collection places are generally far from the village: In the south-west

along the San Pédro, or the north-cast hills upland. In both cases, flooding of land durmg the rainy
season is an additional limiting factor for collection.

Presently, fuelwood is collected by sharing available woed in the ficlds. However, share with the
newcomers would be more diflicult so that distance for collection will still increase for them,

involving a progressive shift to charcoal, or the supply of fuelw ood through market exchange, or
conflicting with already cstablished population.

¢} Shortage Conditions

Shortage of fuelwood in this arca is a relative phenomena wh:ch means that people feel its
collection as an increasingly time consuming constraint, which finally is perceived as a factors that

affects the quality of life of the households, direcily for the women who collect fuelwood and
indirectly for the houschold welfare.
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There are specific conditions at Cité Agricole, which explain the gencral shortage of fuchwood: The
village is surrounded by the irrigation arca, while ficlds and forests that can provide fuclwood are
beyond the perimcter. There are several factors that make sometimes difficult the access to the
surrounding upland for fuclwood collection. Those are the new trends of appropriation by San Pédro
citizens, the regular floading of low areas between the village and the upland areas during the rainy
scason and the increasing distance from the village to the fuclwood resousces.

Fuclwood problem at Cité Agricole is typically a factor that will more or less allect the quality of
life of the people. On a whole, shortage of fuchwood can induce several possible effects. There are
undesirable effects like more tree cutting along the San Pédro river for the short teym, conflicts for
collection cristalized around cthnic or population differences (local people and newcomers for
example), and increasing time conswing trips to colleet the wood. All these undesirable effects
finally induce a loss in the quality of life, which can be interpreted as a failure within the process of
achicving the Project, since the final objective of the project is to enhance the quality of life and
living standards. There are also long-term effects that can be regarded as being positive within a
context of cconomic and social development, and eventually enviconmental conservation, amd are
linked with the successful achievement of paddy production. Those are the shift from the use of
fuelwood toward the usc of charcoal or gas combustibie, which are supplied on the San Pédro
market. This change should be considered as an indicator of the successiul shift of mentality from
traditionat to modern life style.

1.3.4 Mitigation and Improvement Measures

'The main issues that have been raised in the environmental assessment of the Project belong to onc
or several of the following items:

- Usc of agro-chemicals;

- Degradation of certain resource base (hunting),

- Conservation of swampy forest and certain fauna species;
- Sustainable use of water resources;

- Prevention of water-borne diseases.

Mitigating or improving measurcs have been proposed, as those listed below, each of them being
representative of an impact issue and type of approach (tool) for environmental planning, as
described in the Table below.

1) Institutional enforcement for the purpose of nature conservation (wildlife);

2) Follow up of the state of environment in the study Area;

3} Follow-up of the occurrence of water borne diseases;

4y Education and public awareness strengthening in health and sanitation;

5) Appropriate use of agrochemicals, by the farmers under guidance of ANADER;
6) Follow-up of the use and application of pesticides on crops;

7) Development of human resources for pest and pesticides management;

8) Education program for the appropriate use of pesticides;
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9) Coordination for resettlement of peoples according to the policy objectives of SODEFOR;
10) Public awarcacss and community pasticipation for the harmonious settlement of people;

11} Preventive measures for successful integration of people in the paddy producing socicty;
12) Protection measuges during the construction works.

Measures Needed for the Environmental Management of the Project

“Conservation of | Conteol of water | Contrelof 7| ™ Conditions of | Constructi

natural resources borne discascs posticides | resellling people | on Works
frstitutional  strengthening  and | R R "5' I 9 R
coordination
Follow-up: monitoring, obscrvation, | 2 3 6 I
evaluation
Human resources, training | 0 TR0 Ty - -
Improvement of public awareness| T '4 N 8 _10 O
and participation
Preventive  measwres  and| T VT i ) T
compensatory or mitigating H 12

ICAsUFes
Note: numbers refer to the above Hisi' of measures ' )

Within the field of social environmem, the question of settlement of newcomers in the Project Arca
and their good and long-term integration in the local society is a basic one, which explains the set of
3 measures (from 9 to 11). However, they largely depend on the SODEFOR actions in the Rapides
Grah forest (community participation to join the Project and leave the fields that should be returned
to the SODEFORY), together with those of the Project office (strict application of paddy production

quota, which is one preventive measure for the successful integration of the newcomers in their new
saciety).

The basic problem as regards to the implementation of the project in view of sustainability is the
poor institutional organization for the protection of the environment in this arca. Problems related to
the use of agrochemical products, fishing, hunting, contro! of flooding, silting, control of water
quality, arc all examples of important issucs that are lying outside the clear allocation of
responsibilitics between agencics involved, including the Regional Direction of Environment which
should however be the co-ordinating agency.

As a matter of fact, improving the institutional conditions should be the first priority for setting the
necessary conditions toward the sustainability of the project: First to avoid potlution by pesticides,

second to protect remaining vatuable wildlife speeies against disappearance, third to protect aquatic
systems {fish resource) against degradation and depletion, and finally to avoid unacceplable levels of
water borne discases. While the management of wildland does not directly serve the project, it does

improve the socio-cconomic benefits in the area since wildlife contributes to the llvel!hood of the
people.
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