{3) Cross drain

The previous feasibility study proposes the rehabilitation of 21
cross drains., In the present study, construction of 12 additional
drains is proposed owing to the provision of a new embankment on the

right bank of the canal.

(4) Spillway

The previous feasibility study proposes 5 neﬁ spillways in addition
to the existing 9 spiliways with the aim to supplement the discharge
capacity of the cross drains. However, in the.present.study,'new
construction is discarded for reason that, as a rulé, the inflow of
drainage water to the irrigatioh canal is prevented with the
construction of the right bank embankment and drainage water is
evacuated throﬁgh an adequate number of cross drains to be provided

additionally.

{5) Bridge

The previous feasibility study proposes to use the ‘existing l4
bridges after repajir and rehabilitation. However, gince moét-have
deteriorated, the present study proposes to replace all of them with new
ones, which are to be made of pre-cast concrete beams supported by

concrete gravity abutwents and piers.

4.5.4 Secondary irrigation canal

Neither modification nor revision is needed for the secondary
canals except in the change of the number and lengith of the canals to 54
and 62.6 km in total length respectlvely. As 1egard5 the related
structures, modifications are pr0p0"ed for turnouts and cr0531ng
structure of the canal. The previous plan proposes & masonry type -
tufnout. However, for the convenience in constructlon, the present
study proposes to change it to a pre-cast concrete type and, besides, to

equip it with a discharge measuring device. In additiom, to facilitate
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crossing of the canal, 1t is proposed to install a culvert type

structure across the canal at appropriate intervals of about 600 m,
£.5.5 Main and secoundary draius

No modification 1s needed for both main and secondary drains.

4.5.6 Tertlary canals and farm plot layout'

Following the layout shown in Fig. 4.2, all the tertiary irrigation
and drainage canals will be constructed newly together with the farm

plot layout works.

| Related tb the farm plot layout works, reclamation works inclusive
of land clearing and rough levelling will have to be executed for the
area of 1,784 ha which now remain as grass land or upland field,
Clea?ing works consist of removal of grass and shrubs, while the rougﬁ
I1eve11iﬁg works are to make the land surface almost level with a
aécuracy of + 10 cm. Minute levelling will be entrusted to farmers

together with provision of plot borders and ridges.
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5. PROJECT ORGANIZATION AND MANAGEMENT
5.1 Organization at-the_Project Implementation Stage

At the prpj&ct implementation stage, the main duty of the brganization
would be to control'the_execution of the construction works. In view of
1ts.pté5eﬂt activities in the‘area,fthe Baguineda Operation should need
adﬁiﬁiéttativé_cbbperation from the Directorate of Rural Engineering,
Dirgctoratq_bf Agricuiture and Rural Economy Institute. Furthermore, it
is proposed to créafe_a-Prpject Coordination Committee consisting of

“experts from these directorates and institute.

" The proposed'organiiation at the project implementation stage is
presented in Fig.5.1. ' The actual project construction works would be
controlled by the Construction ‘and Inspection Dlvision which would be
established by extendlng the existing Rural Engineering Div1sionf In
view of the importance of accounting operations durimg the constructlon
stage,[the‘ﬁresent Accounting Section in the Administration and Finance
Division would.be_tﬁanéformed into Finance Division. Besides, it would
be necessary to add a Resettlement Section in the Administration

" Division.

5.2 Organization after Completion of the Coustruction Works

Uponfcqmpietion of the project construction works, the Project
Coordination Commi ttee would be dissolved. The project operation and
management would then be controlled by Directorate of Agriculture. The
ofgan;zation chart is preseﬁted in Fig.5.2. The organization of the
Béguinedé Operation after completion of construction works should be a

reinforced organization based on the present structure.

The Construction and Inspection Division would be transformed into
Operation and Ma1nte1ance Division which will undertake all maintenance
_and repalr works for the irrlgatlon system, structures, infrastructure,

farm machinery, operatlonal equipment, etc.
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For smooih operation and éommeréiéliiétion of:milk; a'Livestoék
Section, under the Production Division would be prombtéd to Division
status. In addition, the procurement of farm inputs and '
commercialization of agriculfutal products would be undertaken by thé

Procurement and Commercialization Division.

The Adninisttation Division and Finance Division would be combined
again into one Admiunistration and Finance ﬁiyisidn ags before. The
Piviston, however, would comprise two sectiohs,‘i.e. Resettlement and

Cooperative Section and Accounting and Loan Collection Section.

As stated in 4.3.4, in or&er'to encourage incentives of'farmers.
roward implementétion'of the Frojeét, it is'prop08ed:to_6rgéni29
farmers’ aésociétion'at'the level of éach.village and let it be invelved
in operation and maintenance of irrigation facilities, espeéialiy those

below the tertiary level, and in pre:parati.on of animal farming schedule.

- 59 .



6. Project Implementation Schedule
6.1 Basic Consideration

The previoué féasibility study pfoposes to implement the whole
construction works in three years dividing the works into three stages
i.e. the first stége for main canals, the second stage for secondary
canals ahd development of Koba and Upper Baguineda areas of 1,112 ha and
the third stage for the same kind of works for Lower Baguineda, Tanima
and Sienkoro areas of 1,888 ha. The plan aims at the realization of all
the major ﬁroject works at fifst and then, ?foceediﬁg to the mwinor works

from the upstream to the downstream areas. It took a rather orthodox way
of approéch and assumes that all the.fund requirement will be available
from. one foreign Iending égency, suppiemented'by local'finance-from the
Government, énd that all the works aie'executed in .one stroke under ome

package of contract.

The abovewmentloned previous plan is rather difficult to follow at
present- in view of the current financial s1tuat10n of the Malian
Government and avallab1lity of financial assistance sources from abroad.
The fund requirement is too big to be appropriated from a sole flnanCLal'
agency and, besides, it is concentrated overwhelmingly in the first
stage. The plan needs modification with a view ﬁc decrease the fund
requirement in the first stage, limiting the initial werks .to those of
utmost importance and of urgent need. In addition, the following hasic

concepts should be applied:

{1) Top priority should be accorded to the rehabilitatidn of the
main 1rr1ga:1on canal egpeclally to prevention works of the

severe 1eakage portions of about 10 km.

(2) Among the five sub~areas i.e. Koba 557 ha, Upper Baguineda
535 ha, Lower'Baguinéda 1,424 ha, Tanima 304 ha and Sienkoro

160 ha, priority inm development should be glven at first to
Koba and Upper Baguineda of 1,112 ha. Development of other

areas are put in second‘or third priorities because of their
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locations, less soclo-economic and agricultural activities and

much higher per unit construction cost (see Table 6.1).

6.2 Implementation Schedule

Based on the above consideration, the implemehtation'schedule of
the Project is'prépared as shown in Fig. 6.1. 1t aims basically at the
earliest solution of the most serious problem of water shortage and -
ﬁroposes to execute ieakége prevéntion works for the main canal in the
first stage. The second stage works w111 involve rehabilitation of the
remaining prthﬁ of the wain canal for Koba. and Upper Bagalneda
together . with development of ‘these areas. The works necessary for Lower
Baguineda, Tanima and Sienkoro will be carried over to the f£inal aad
third stage. Since the leakage'in the main canal is a problem of uﬁmoét
importance and needing urgent treétment' the above development plan is

e%pecfed Lo brlng about the highest direct return to the project area.

More specifically, each of the stages will comprise the following
works, for which it is to be noted that the development of a small part
of the Upper Baguineda afea,,CSB—5 of 8% ha located neavest to the
Baguineda Camp, is includéd in.the first stage works for the purpose to
demonstrate the comstruction and rehabilitation of secondary and
tertiary facilities as well as practices of waﬁer managemént from the

main to the termioal facilities.
Stage-1

(i) Construction of a siphon across the Koba river (L = 91 m)
{11} Canal liuiﬂg works (L = 7.3 km)

(i11) Right bank embackment at the Koba river crossing pertion
(L =1.7 km}

(iv} Consolidation of farmland of 88 ha

(v) Rehabilitation of major structures along the heavy leakage



(vi)

Stage-11

(i)

(ii)
(iii)

(iv)

Stage-I111

(i)
'(ii)
(111)

(iv)

(v

portion and the upstream reach of the Sotuba canal

Rehabilitation of a connection road from the highway RN-& to

Baguineda Camp (L = 4,3 km)

Rehabilitation of main canal from the head of the Sotuba to
the end of the Lower Eaguineda, excluding the heavy lesakage

porticn constructed in the first stage (L = 29.3 km)

Construction and rehabilitation of secondary irrigation

canals for Koba and Upper Baguineda (L = 22.7 km)

Construction and rehabilitation of secondary drainage

canals for the above areas (L =31.9 km}

On~farm development including tertiary canals for the above
areas, excluding the partially developed area in the first

stage (1,026 ha).

Construction of the new Tanimz main canal (L = 4.4 km)

Construction and rehabilitatien of secondary irrigation

canals for Lower Baguineda, Tanima and Sienkoro

{1 = 42.2 km)

-Conétruction and rehabilitation of main and catch drains

(L = 14 km)

Construction and rehabilitation of secondary drainage canals

for the above areas (L = £4.8 km)

On-farm development including tertiary canals for the above

areas (1,888 ha)

The wholée works will be executed in 55 months or about four and a

half yedars including 6 months for the detail design and tender and

awarding peried.
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The first s stage works will be executed in 20 months-in'sﬁccessioﬁ
to the design and contract perviod utilizing two dry seasons each
spanning over a period of about’ 6 monthq. Ma jor works such as the Koba
river crossing siphon and the relaLed canal 11n1ng and rlght ‘bank
embankment will be executed in the first dry season, whereas partial
land consolidation works and the remaining canal lining works will be
carried out in the next dry seasén. Réhabilitation of the structures
will be continued even in the ralny seasons. Lt is‘éxpected that the
effect of the f1rst stage works is felt immediately after its.

completion,

The second stage works will be carried out in 21 months involving 2
dry seaééns. The works consist malnly of earthworkb for canals and wiil
be executed. concentratedly in the dry seasons. On—farm works are '
proposed to be executed mainly by manpower ‘and will be continued in Both
dry and raihy seasons, together with the structural works related to

main and secondary canals.

The third btage works w111 be executed in 24 months intervened also
by two dry seasons. Construction of Lhe new Tanlma canal will be malnly
executed in the first dry season, while secondary canal counstruction and

rehabilitation will be executed in two dry seasons.
As stated above, as a principle, construction works will be

executed mainly dufing the dry season lest supply of itrigation waté:

should be suspended during the rainy season.
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7. COST ESTIMATE
7.1 General

The Pfdje¢t cost consists broadly of (i) ecivil works cost for the
rehabilitatlon’works:ahd (i1) initial farm investment. These costs are
estimated based on the preliminary design of the facilities and

depending on'the following'conditions.

(1) All the construction works are proposed to be executed by
contractor{s) who are selected through international

'competitive biddings.

(2) Construction equipment and materials, except those locally
available, are imported by contractor(s) with exemption of
any impprt duties and taxes. The equipment cost is estimated

on a depreciation basis.

{(3) Locally'available materials consist of cement, sand, gravel,

stone, fuel and lubricant, ete,

(4) Land necessary for construction is made available free of

charge.

(3) workabie days are 213 days/year'for earth works and

: 267'days/year'for other structural works, while workable hourg

are 8 hours/fday.
(6) -Physicéi contingency is 10% of the direct construction cost,
whereas. the annual escalation rate is 3% for the foreign

curreacy portion and 10% for the local currency portion.

(7) 'The estimate is made at the pfice level in October 1985 with
the then exchange rate of US$ 1.0 = F CFA 426,
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7.2 Civil Works Cost

The total cost for the civil works is estimated at US$ 32.7 million
including the forelgn currency portiom of US$ 15.0 million and the local
currency portion of F CFA 7,561 million. The breakdown of the

estimation is shown in Table 7.1 and a'summary is given'as below:.

Stage Foreign Curvency _.Loéal'Currency Total

us§ 103 - 106 F CFA Us$ 103

1 : 2,139 o 1,272 5,126

11 3,898 - 1,547 7,530

111 : 4,883 1,591 8,618
Physical Contingency 1,092 . Yy 2,127
Engineefiné'Service. 1,441 : 582 ' 2,808
Price Contingency o 1,527 ' 2,128 © 6,520
Total 14,980 7,561 32,730

7.3 Initial Farm Investment

The initial farm investment coters_such'cdét and expenses as; (i)
construction of facilities for'livestock-development, (ii) procurement
of agricultural machihery for fodder Crbpé,:(iii):purchase of milk cow,
and (iv) construction of rice miils. It is estimated at ss 4.2 million

in total comprising the followings:
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e ke e e

Foreign Local ToLal
Item Currency  Currency

Us$ 103 106 F CFA US§ 103

(i) FPacilities for livestock breeding 1,446 180 1,869
(ii) Agritdltﬁral machinery ' 428 0 | 428
(iii) Milk cow . 1,267 0 1,267
(iv) Rice mills _ 160 8 176
(v) Price contingency o 347 63 497
Total | | 3,648 251 4,237

7.4 Total Project Cost and Annual Fund Requirement

The total cost amounts to HS$ 37.0 million consistlng of the
'foreign currency portlon of US$ 18.6 million and the local currency

portion of F CFA 7,812 million.

Item ' Foreign Local Total
Currency Currency o

Us$ 103 106 ¥ CFA  US$ 103

(i) Civil works 14,980 7,561 32,730

{ii) Initial farm investment 3,648 251 4,237

Total | - 18,628 - 7,812 36,967

Per ha cost is estimated at US§ 8,715 , while based on the
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implementation schedule the annual fund requirement is estimated as

below:

. .Foreign - Local _Total

Year © Currency © - Currency
Us$ 103 106 F CFA  US$ 103
lst 264 168 659
20d 2,780 1,363 - - 5,942
3rd - 5,113 2,225 - 10,336
hth 6,518 , 2,447 12,264
5th - - 3,991 _ 1,607 7,764
Total 18,628 - ' 7,812 36,967
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8. PROJECT EVALUATION
8.1 Econowic Evaluation

"~ The econcmic feasibility_of the Project is evaluated in terms of
the Inteérnal Rate of Return (IRR) applYing the sensibility analysis with
regard to such items as ¢ost increase and production decrease. The
economic cost is obtained by deductlng the provision for price
escalation from the financial cost, while the economic benefit is
éstinated on the cqﬁdition'that: (i) the build-up period is 5 years,
(ii) for products available in internaticnal markét, the prices forecast
by-the-WDtld:Béﬁk‘fdr 1995 is referred to, and (iii) for agricultural
'iﬁbutﬁ;'cuétéﬁ duty and import tax of 13% are éxempted. The economic

benefit is summarized in Table 8.1.

. From the cost-benefit flow giﬁen in Table 8.2, the IRR is estimated
at 13.5% , which shows a rather high ecouonic viability of the Project.

It. is confirmed by the result of the sensibility analysis.

{(Unit: %)
Benefit Decrease
Cost Increase 1 Year
S Delay
0O 20 :
0 £3.5 il.g 12.1
10 12.4 16,6 11.2

8.2 ¥inancial Evaluation

The fi nancial evaluation is wade from the viewpoints of farmers and
tne Gpnration,‘rabing into aCCOUﬂL the farmers” caparlty to pay for the
'operation and maiﬂtenance a?p?ﬂSES fcr the former and the repayment

capacity of tne inVestmenL for the lattpr.

- 68 -~



.Table 8.3 shows a farm budget of the typical farmer holdiné a land
of 1.2 ha. The annual gross income is 05s 3,560 -, equivalent to about
2.2 times of that of the without-Project condition. The'aﬁnual outgo is
US$ 2,900, cosisting of the farm expenses of US$ 670 and the living
expenses of US$ 2,230 ., _Accofdingly, the farmer can reserve US$ 660 as
the capacity to pay. . Since the farmers are.living at é.Subsistence _
level at present, these estimates demonstrate the attractiveness of the

Project seen from the farmers’ viewpoint.

The capacity of.fépayment of investment fund is studied by means'of
a cash flow which would be distpunted on the basis of énticipated income
and fund requirement of the Project.i'The net revenue would comprise
water charge (or, in other words, O&M and replacement costs) and net

income from milk production.

For the purpose of analysis of the repayment capacity, it is
assumed that the investment fund required for'project realization is

provided under the following conditions:

{1y The foreign currency.component will Be financed by a bilateral
or international agency in the form of a loan with the
following conditions: Service charge will be 0.75% per annum
and repayment period will be 50 yedrs iﬁéluding a 10-year

grace period (Loan'condition of African Development Bank)

(2) The local currrency component will be allocated from the

naticnal budget.

As shown in Table'S.ﬁ, the large portion of loan amount would be
repaid by the Baguineﬂa Operation in and after 1990, Only the service
fee during the initial 5 years, when milk cow productibn has not started
yet, has to be borne by the Government, Since the annual income of
dairy products is estimated to be US$ 934,000 at the'fﬁll.developed
stage Iin 1997, the Baguineda'Operation could make an anndél;net reserve
of US$ 240,000 to US$ 578,000. Therefore the Project will have the

repayment capacity to cover all thé_local currency component.
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8.3 Soclo-economic Impact

_In addition to the direct benefit stipulated in the economic
evaluation, favourable but intéhgible socio~economic benefits are

expected from the implementation of the Project.

(1 Ekpénsion of commerce and foreign trade

Considerable increase in rice prodﬁction and other cereals as a
result Qf the project realization would not only enable the Baguineda
Perimeter to be self-sufficient {n cereals but will also partly meet the
regional food crops demand. Consequently, trade in cereal products in
thé country would be developed leading to the saving of foreign currency

for imports of these products,

On the other hand, increase in vegetables and milk production upon
completion of the Project would help expand both home business and
foreign trade and would also stimulate agro-industrial development in

the project area as well as in its vicinity.

(2) Socio economic impact

Owing to the incrazase in agricultural production, the net income of
farm households would augment considerably, enabling them to improve
their living standard, Moreover, this fact would have favourable

‘effects on agricultural activities, and stabilize the rural economy and

gener&l welfare as a whole.

Development of road network under the Project would improve
domestic transportation and communication means, thus facilitating

agro—economic and rural development activities,

The realization of the Project would create empioyment
opportunities both in construction vorks and in O&M of project
‘facilities. Employment opportunities would also increase in the
agro-industrial sector, in particulaf in farm products processing.plants

such as SUCAM, ULB, =tec.
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It should be mentioned also that in participatiﬂg_Ln{cdnstruétion
and operation and maintenance of the Project, 10ca1_inhabitant§;#oﬁ1d
gain wmore experience, technical knowledgeé and capability in undettaking
the works in various sectors. They wduid cdnétitﬂte-an éxperienced and
skillful man-power which will be useful for development of'Méli in’

future.
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Table 3.1

(1) Main Canal

PRESENT CONDITION OF MAIN, SECONDARY
IRRIGATION AND DRAINAGE CANALS

e Lengt“}i Long- Calculated " Numper of Structures T
Name tudinal  Discharge Turn- Cross Box Gate Side ] T
o {km) Gradient (m3/sec) out: brain Culvert Spillway Spillway Ga}.Le Brld_({i
sotuba 19.0  1/20,000 10.4 1n 12 Y s 1 ] 4
Main Canal
Baguineda 17.0 1/27,300 6.6 13 8 ¢ 1 1 2 10
Main Canal
ran ina 6.1 1/5,600 2.1 3 2 0 ] 0 0 1
Main Canal
‘rotal’ 43.0 27 22 1 7 2 3 15
(2} Secondary Canal
No. of Length Longi- Calculated Humber of Structures “—
Soctor Secondary vengt tudinal Discharge Turn- Division Check Dt Cross
: Canal {km) Gradient (m3/sec) out  Bos w/drop ec 9P brain
¥oba 1l 8.9 1/150 - 1/%,000 0.6-0.7 130 0 43 2
_ Baguineda 14 19.9 1/220-1/2,000 6.7-0.9 43 12 1 i
Tanima 5 5.8 1/270 - 1/480 0.2- 0.6 12 [¢] g 0
Total 29 34.6 185 12 44 1 L
{3} Koba Eiver, Fara River and Tanima Main Drain )
. Calcylated - 4
Sector Length Logggggiizal pischarge Structures
(k) e twise ~
Hoba River - - 130 Bridge
Fara River - - 23 -
Tanima Main Drain 72 1/750~1/1,000 2-~5 Turnout and culvert
{4) Secondary Drain
HNo. of ' . th Longi- Calculated Number of Structuresg;‘ T
— .engt . o ~ - TR
Sector Seconda;:y tudl.r:zal pi1scharge Drop AgQue Siphon Bridge Check Turn
prain _ (km) Gradient {m3/s5cc) ¥ duct ) N out
Koba i1l 14.9 17200~ 17360 1.2-4.0 o o G 2 v
Baguineda 13 26.4 1/130 - £/45%0 2.2-5.0 & 2 22 g
Tanima 6 7.2 1/220- 17660 1.0- 2.0 0 4] 8} 0 G
Total 30 4R.5 6 6 3 2 24 5
Remarks: /1l: OQut of six, two spillways are installed at the XKoba crossing point of
the Sotuba canal. )
/2 This structure is provided to the Sotuba canal at the above-menticned point.
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Pable 7.1 SUMMARY OF CONSTRUCTION COS?T

WIS UPPER KOBA  A=383ha LOVER KOBA  A=17dha

LA F/C Total L./C Fre Total
TOMEFCFA USS 103 USE 103 1DEFCFA. USH 10+3  UST 1083
1 TENPCRARY WORKS - 15 a7 83 11 g 5
IT. -MATN IRRIGATION CANAL 239 794 1,354 763 1,760 3,060
TII SECONDARY . TRRIGATION CANAL 109 armg 634 42 157 . 255
IV ON-FARM WORKS 119 326 605 85 150 273
WL MAIN DRATNAGE CANALS ] 0 )] 0 ) D
VI SECORMDARY DRATNAGE CANALS a4 14 179 30 44 115
yIr m\N«:BTIm ROAD 0 ] 0 ] ] 0
. Sub-total ;. 526 1, 620 2, 855 a02 1, 667 3. 784
I¥ . PHYSTCAL CONTINGENCY 53 1862 285 an 167 are

Total Construstion Cost 57 1782 3,140 92 LB 4,162
X OGINEERING SERVICES - :

WORKS UPPER BAGUINEDA A=555ha LOWER BAGUINEDA A=1424ha

LG FO - . Total L/C 0 FAC Total
106FCFA USS 10M3 LSS 10%3  10%6FCFA us& o3RS %3
I TENPCRARY BORKS 33 50 137 39 1g 2
II HAIN IRRIGATION CANAL : 724 880 2579 221 600 1,202
1T SECONDARY  IRRIGATION CANGL 18 - 500 624 31 1, 134 1, 664
W ON-FARH WORKS ' 165 437 &4 505 1,503 2,607
¥ MAIN DRAINAGE CANALS 7 5 g 147 365 73
VI SECOMDARY DRAINGGE CANALS 71 124 730 125 7 535
YIL OONECTION ROAD 1" 78 54 o o )
-Sub-total 1, 144 2,034 4,718 1,350 4,124 7293
IX  PHYSTOAL OONTINGENGY 114 2m 472 135 412 729
Total Construction Cpst 1,258 2. 237 5,180 1, 485 4, 536 g, ez

¥ ERINERDNG SERVICES :
TOTAL 1,258 2 237 5,790 1, 485 4 556 8. 022
TANEMA & SIENCRD TOTA.  A=3000ha
WORKS A=4B4ha '

LA F/C Totsl Le Fre Total
TOHEFCFA USE 10%3 1SS 10%3  10<EFCFA USS 103 LSS 103
I TENPORARY BORKS . Mo 3 75 113 317 aay
I1  HaIN JRRIGATION CANAL 85 186 340 zmz 3,819 8. 542
©ITL SEOONDRRY IRRIGATION CANAL 161 568 245 161 2,737 4,523
SV ON-FARM BORKGS : 178 ‘510 900 1,015 2,975 5,308
V . FRIN CRAINAGE CANALS - 39 1 208 187 506 546
VI SECONDARY DRAINAGE CANALS 20 . 4. g7 291 83 1,466
VIT GRRECTION ROAD o ] 0 11 28 54
: Sub-total A3 1,471 2.572 4,330 10,915 21,7227
IX  PRYSICAL CONTINGENCY | a7 147 257 439 ), 092 2122
Tatsl Constfuction Cost ;. 5iB Lews | 2873 4,879 - 12,007 23,343
% BGEINEERING SERVICES B 530 1, 441 2,801
TOTAL 516 1,618 2,829 5400 13,448 76 145
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Table 8.3  TYPICAL FARM BUDGET UNDER
WITH PROJECT CONDITION

Planted Unit Produc-

. 3 P T
Ttem Area Yield tion Price otal
o B _ (ha) (t/ha) {t) (F_CFA/t) (103 FCFR)
{1) Income
1) Agricultural production , _
- Rice 1.11 2.6 2.89 170 401
~ Maize 0.74 3.0 2.22 55 111
-~ Sorghum & Millet 0.09 2.0 0.18 55 10
- French beans 0.05 2.0 0.10 190 19
. = TPomato 0.16 25.0 4.00 75 _ 300
- Watermelon - 0.04 20.0 0.80 110 88
- Onion '0.06 25.0 1.50 . lese 252
- Potato : 0.06 8.0 0.48 - 150 72
- Okra 0.06 4.0 0.24 L0 17
- Groundnuts 0704 1.5 T 0.06 100 60
- Mango 0.37 3. 1.11 70 _ . .78
- Meat (kg) _ 80 kg 220 -~ 18
Total : ' 1,516
2, Outgo
1) Crop production cost
- Seed o ' 27
~ Pertilizer B C
Urea _ 610 kg ' _ ' 79
. TSP _ 440 kq - Bl
- KC1 310 kg 27
~ Agro-chemicals ' '
Insecticide ©5.0 i, . 7
.+ Fungicide 2.8 lit. _ : 6
- -Farm machinery 7 ) 62
- Milling charge of paddy {4.44 t x F CFA3,000) 13
~ Others (5% of direct cost) 1
2) Living expense ' ' 950
Total o - . 1,235
3. Net Reserve . : o 281

- 12



Table 8.4 FINANCIAL CASHFLOW STATEMENT

(Upit:  Us5103)

[

. Cash Outflow - Cash Inflow
- Capital Cost Loan Repayment/L Project Revenue -
¥ear -y - - Do d Ry TE¥EIE
fear in Initial ; . OsM Govern- Bal-
order civil Farm . Sub- Princi- Service Cost Total Loan Farm- Baguineda ment Total ance
wWorks Invest- total pal Fee ers Operation Subsidy

[ ment . .
1986 1 256 - . 256 - 2 - 258 256 - - 2 258 -
1987 2 1,872 755 2,627 - 22 12 2,661 2,627 10 - 23 2,660 -
1988 3 3,603 1,176.4,779 . 57 100 4,936 4,779 87 - 71 4,937 -
1988 4 4,700 1,228 5,928 - 102 247 6,277 5,928 214 - 135 6,277 -
1990 5 3,021 489 3,510 - 128 417 4,055 3,510 361 149 35 4,055 -
1991 & - e = - 128 524 652 - 454 275 - 729 77
1992 7 - - - - 128 524 652 -~ 454 369 - 823 171
1993 8 - - - - 128 524 652 ~ 454 334 - 788 1lie
1994 9 - . - - 128 524 652 -~ 454 413 - 867 215
1995. 10 - - - - - 128 524 652 ~ 454 600 - 1,054 402
1996 11 - - - 171 127 524 822 ~ 454 898 - 1,352 530
1997 12 - - - 1M " 126 524 821 ~ 454 934 - 1,388 567
1998 13 - - - 1 124 524 819 -~ 454 934 - 1,388 569
1999 14 - - - 171 123 524 818 ~ 454 934 - 1,388 570
2000 15 - - - 17I 122 524 817 - 454 923 - 1,388 571
2001 16 - - - 171 121 524 816 - 4%4 934 - 1,388 573
2002 17 - - - 171 119 524 814 - 454 934 - 13388 574
2003 18 - - - 171 118 524 B13 -~ 454 934 - 1,388 575
2004 19 - - - 17 2117 524 812 -~ 454 934 - 1,388 576
2005 - 20 - - - 1imn 115 524 810 - 454 9134 - 1,388 578
2006 21 - - - 513 112 524 1,149 - 454 934 - 1,388 240
2007 22 - - - 513 108 524 1,145 - 454 934 - 1,388 243
2008 23 -~ - - 513 104 . 524 1,141 - 454 934 - - 1,388 247
2003 24 - - -, 513 100 524 1,137 - 454 934 - 1,388 251
2010 25 - - - 513 96 524 1,133 - 454 934 - . 1,388 255
2011 .26 - - - . 513 92 524 1,129 - 454 .. 934 - 1,388 259
2 27 - - - 513 88 524 1,125 -~ -, 454 934 - 1,388 283
2013 28 - - - 513 85 524 1,122 - 454 934 - 1,388 266
2014 29 - - - 513 81 524 1,118 - 454 ‘934 - 1,388 270
2015, 30 - - - -~ 513 771 524 i,114 - 454 934 - 1,388 274
2016 31 - - - 513 73 524 1,110 - 454 934 - 1,388 278
2017 . 32 - - © - 513 69 524 1,106 - 454 934 - 1,388 282
2018 33 - - - 513 65 524 1,102 - 454 9134 - 1,328 286
2019 34 - - - 513 62 524 1,009 - 454 934 - 1,388 290
2020 35 T - - 513 58 524, 1,095 ~ 454 934 - 1,388 293
2021 36 - - - 513 54 524 1,001 - 454 934 . - 1,388 297
2022 37 - - - 513 50 524 1,087 - 454 934 - 1,388 301
2023 38 - - © - 513 46 524 1,083 ~ 454 934 -~ 1,383 305
2024 39 - - - 513 42. 524 1,079 - 454 - 934 - 1,388 309
2025 40 - -~ - 513 38 524 1,075 - 454 934 - 1,388 313
2026 41 - - 513 35 524 1,073 - 454 93 - 1,388 317
2027 42 - ~ -~ 513 31 524 . 1,068 - 454 914 . - 1,388 320
- 2028 a3 - ~ - 513 27 524 1,064 ~ 454 934 - 1,388 324
2029 44 - - - 513 23 524 1,060 - 454 934 - 1,388 328
2030 45 - -~ - 513 19 - 524 1,056 - 454 934 - 1,388 332
2031 46 - - - 513 15 524 1,052 - 454 934 - 1,388 133G
2032 47 - ~ - 513 12 524 1,049 ~ 454 934 - 1,388 340
2033 48 - - - 513 8 524 1,045 ~- 454 934 - 1,388 343
2034 49 - - - 513 4 524 1,041 - 454 934 - 1,389 347

2035 50 - - - 513 - 524 1,037 -~ 454 934 - 1,388 351

Remarks: /1: Service Fee; 0.75% of loan amcunt
T . Repayment Pericd; 50 years including 10 years of grace period
Repayment Schedule; 1% of the total lean amount per year during first 10 years
and 3% during last 30 years

T 13
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FIGURE 2.1 LOCATION MAP OF MALI
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FIGURE 4.1 PROPOSED CROPPING PATTERN'

J F M A M [ J J . A S, N D
French beans
{150.ha)
Onfon {100hQ)
Tomato \
350 he \ \
_— — — -
Sorghum ard Millet |
: (200ha)
Paddy
{ 2,400 ha)
Maize.
{ 1,600ha)
1
|
.Other Vegetables (200 hg )
Fodder Crops{400ha)
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FIGURE 4.2  IRRIGATION UNIT
1. Secondary Unit
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FIGURE 4.3 COMPARATIVE STUDY OF TURNOUT
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ATTACHMENT

ATTACHMENT 1 SCOPE OF WORX
FOR.
UPDATING FEASTBILITY STUDY
Qdf
BAGUINEDA AGRICULTURAL DEVELOPMEMT PROJEGCT

1. INTRODUCTION

In respoasa ta the requesc of the Governmenc or the Repudlic of Hali,
the CGoverament of Japan, in accacdange %ich the ralevaat laws aed regzulation
in force in Jagan, bas decided to conduct the updacing feasibility study
ou the Banguineda Agricultural Development Project in the Repuolic of Mali

(hareinafcar recervad to as "the Scudy").

The Jspzn Inctermational Cooperation Agency (herzinzfrer referred to
as "“the JICA"), the officizl agsncy respousible for the implementziicn of
the tachnical cooperation programs of the Government of Jspan, will carry
out the Study in close cooperatiocu wich the Govermment aad the auchorities

coucarned of the Republic of HMsli.

The presant document sats forcth the Scope of Hock far the Study.

II. OBJECTIVES OF THE S5TUDY

The objeccives of the study are

i) to review and update the technical snd ecoucwmic feasibpility of

the project on the basis of curraat sicuatioa io Malij

ii) to formulata stepwise development plzny aand
iii) to undercake va-che—job trainingef Lhe counczrpari perscanel

‘in the course of the Study,



LI, STUDY AREA

The ‘study area is locatad at about 30 to 40 kam east of Bamako, capical
or Mali, and covers Baguineda Agricultural Development araz of 4,500 ha in
grass under the mandgdmenc of Baguineds Integrated Development Operxatioan,

slenderly excending aloug the right bank of the Niger river.

IV. S§COPT COF TEE S1UDY

The activicies to be undertaken by the Japanese S5tudy Team (hereinafrer

refexred to as "the Study Team") will be brozdly dividedinto two categuries as

‘shown, belosw,

. . . had
Work~I 1 Addiciodal data collectiou, supplemental field survey and

(¥ork in Mali) investigation, and review of the basic concept of the projecc

Work—IX ¢ Review of the previous development plan of the project and

(¥ark in Japan}preparacion of updsting feasibility scudy repore
Each Work cousists of the follwoing work icess.

Hotk I (Wozrlk inlﬂali)”
(L) To collect and review the additional data and informatiou relevant
ta the scudy oa the following items,
i) E&taogolcgy
ii) Hydrology
ii) Irrigation and drainage
iv) Agricultyre
v) Agro and regioual ecoucwy and institutica
vi) Tarrastructure

vii) Ochers

(2) To execute the sugglézéucal field survey and investigatiou on
the following icems, |
1) Irrigacion 2ad drainage sucvey
ii) Loagicudinal and cross sectional survey of the existing wmain
canal to be included in the firsc stage.develcpment

of the projecc

A—-2
D3



iii) Agriculeursl survey
iv) Couscrucsion eacerial aﬁd CUSL SULTRY
v) Other surveys
(3)  To review the praviousLy establisied basic coucepc of the projuct
i} Delineacion of the projescz arez |
ii) Agricultursl developrent plan
iii) _Baslc layout of irrigacion and drafnage faciliciaes

iv) PFormulation of siaspwise development ylan

York—IT (¥erix in Japan)

) To review znd update, if pecessary, developwenc plan of the projess
formulatad in the prerious feasibility sctudy, basad ou the resules
of'suuulemectﬁl'field sutvey.and invescigatiou,

i} Fiomal de?lneaclcn of the pr01PQt ares

ii) Agricultural development plan lncluding Lzud ysa, cropgin
pattarn, farming practice, input and cutput, farm sectiement,
livastock, ecc. '

$ii) Estimate of irrigaciou and drainsge water requirement
iv) Layvout sud feasibility scudy level design of the progossd

faciliries
v) Organizatioun plan for 6pe:acion and maiprenance
vi) Imglementarica plaa and schedule
vii) Benefic and cost estipate

viii) Ecouowic azud financial snalysas

(2} To earry out preliminary desiga of the proposed facilicies to be

included in the firset stage development.

—r—.

(3) To prepare the feasibility re;étt,

V. RETORT

The Study Taam will prapare the following reporis zg:;;iiiij wlCh

French summary and submit thex to the Government of H?ll.
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(1)

(2}

(3

(4)

YI.

the

Tweaty (20) copies at the begianing of

Plan of Operzcion
field wori in Mali

Twancy (Zd) copies ac the end of field

re

Incerim Rapor:

work ig Mali

Drafe Final Reporc : Twemty (20) copies at the end of home
office work in Japan

es within two (2) mouchs afcer

Final Reporc ¢ Fifcy (30) covi

STUDY SCEI=nULE

The study, in principle, «ill be carried out inm accovdance with

actzched Tenrztive Work Schedule.

VIL. UVDERTAKING OF THE GOVERMMENT QF THE REZUSLIC OF MALT

i.

To facilitace the smooth implementation of che Study, the Government
ef the Regublic of Mali shall taﬁa'uecessar? meisures.
(1) to sacure the safaty of the Stu&ylta;a,_
(2) to permit the members of the Study Team to‘énter, leave and
sojourn in Mzli for duration of their assigniment therein,
and exempt them from alien registratiou raquiraments and consular
feas, .
(3) to exemnc the members of the Study Team from tzxes, duéies
and other charges an equipmenc;‘machiﬁéry aund ocher macerials
brought inco Mali for the implemencacion of the Study,
(4) to exempt the mempers of the Study Team from income tzx and:
ocher charges irvgsed ou or in_conne:tiou wich any emolument
or allowance p#id to the me=bers of the Studv Team for their

services in connection wich the iuplementacion of the Study.



(5) to provide nezsssary facilicies to the Study Team for renic-
tancs as gell as ucilizacion of Fuuds incroduced ince Mali
from Japan in conneczicoa wich the ieplemancivion of the Study,

. (6) to secura_pa:misSion for the scudy Tezm to tike all dacs and
docimencs (including paocaographs) relaced to the Study,

(7) to lec the Study Tezm recaive medical care wichoue zany hindraice
as nessssary, provided thae amy expansas shall be borne by

the Study Tezm, and

(8) to sacura perzissica for the eatyy into privace proparcies
or rastriccad arez, if any, for the couduct of the Study.
2. The Miniszzy of. Agziculturz, the Rapublic of Mali (hgrainaf:e:

cefervad to as "MOA") shall szct as couyntarpart body Lo the Study

‘Tezm and also 1s coordinacing body to ochex relevant ocrganiracicas

for the swooth implementstion o¢f the study.

3. MOA shall, at its owvn expeuse, provide the sruuy Teaw wich ohe
fallouing, im- coope*atloa wich ather relevant organizacious:

(1) availzble daca and informatiou relaced to the Study,

(2) <ounterpart persoapel Lo assisc the Study Team and parcicipate

in the varicus activicies fov the study,
(3) suitzble office space with wecessary equipment {n Hawako,

{4} credencials or {dentificakion cards to the mewbers of che

" Study Ieam} aad

(5) =pyropriate numoex of venicles wich drives
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4., Tihe Goverumeat of the Republic of Mzli shail bezr elaims, if any
arisas againsc the members of the Study Team-resulting from,
occuring in the course af, or ochersisa cbnne;:éd wich the dischargs
0f cheir ducies in the imolemencztioun of the study, excegt when
such claims arisa from gross negligence or willful wiscanducs on

the part of the membars of the Study Team,

. YLIT. | UNDERTAXING OF JICA

For the icplezescacion of the study, JICA shall take the following wezsures:

(1) to send, at ics owu expense, the study Team to the-Republid

af Mali,

(2) to perform tachnalogy transfar to the counterpart persounel

in the course of the Study in Mali, and

{3) to arrauge, ac ics oun expense, equipueat and mschinery necessary

for the Study.
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ATTACHMENT 2

LIST OF COUNTERPART, MALT GOVERNMENT OFFICIALS CONCERNED
AND JICA SURVEY TEAM ‘

COUNTERPART AND MALI GOVERNMENT OFFICIALS CONCERNED

1. EL BASSAN DRAVE Technical Councililer; Ministry of
Agriculture
2. CHEICK B. BATHILY : Director of Rural Engineering, Ministry
’ of Agriculture
3. ALIOU BAMBA : Rural Engineering, Ministry of Agriculture
4, OUARAZON DEMBELLE : Rural Engineering, MLnlstry of Agriculture
5. SAMBALLA DIALLC Natlonal Directorate of agriculture,
: : Mlnlstry of Agriculture
6. N'FALY DEMBELLE Institute of Rural Economy, Ministry of
Agrlculture _
7. GAGNY TIMBO State Ministry of Natural Resources and
_ Animal Husbandry
8. SORY XAMISSOKO : ‘Division Chief, State Ministry of Planning
9. ZEINI MOULAYE :  Chief of Bilateral Cooﬁeration, Ministry
of Foreign Affairs and International
Cooperation
10. AMADAGA DJIMDE : - Chief of Baguineda Operation
11. AMADOU DIAKITE : Production Division Chief, Baguineda .
Operation
12, ABDOULAYE KOUYATE Rural Engineering, Baguineda Operation =
13. KOUNTOUN CISSE : Rural Engineefing; Béguineda Operation
14. ALY W. DEMBELLE :  State Ministry of Industrial Development

JICA SURVEY TEAM

+

1
2
3
4.
5
o

TETSUOQ YAGUCHI

TOSHINORI KAWAMURA

ETSUJT YAMAUCHI
CHIXASHI ODA

‘MASAYUKI KOHYAMA

KIYOSHI KIMURA

and Tourlam

Team Leader

Irrigation, Drainage and Water Management
Plannlng and Design of Fa01lltles
Agricultural Economy

Agriculture and Agrondmy

Survey and Design
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