4.6 Implementation Schedule and Construction Plan

4,6.1 Construction Plan and Schedule

The implementation'schedﬁle for the whole prbject is'given in
Fig. 4.6. The implementation of the whole projeét is divided into
four phases. Phase 2 is Turther subdivided into two stagés. The

area to be developed in each phase is summarized as shown below:

Schedule of Construction

Area From To

Phase — 1 3,000 ha ( 7,143 fedds)  Apr. 1980  Dec. 1981
Phase - 2 _

Stage - 1 3,200 ha { 7,619 fedds) Apr. 1981 Jun. 1983

Stage - 2 3,200 ha ( 7,619 fedds) Apr. 1982  Jun. 1984

Sub-total 6,400 ha (15,238 fedds)
Phase - 3 3,000 ha ( 7,143 fedds)  Apr. 1983  Jun. 1986
Phase - 4 3,200 ha ( 7,619 Tedds) Apr. 1984 Jun. 1986

Whole project 15,600 ha (37,143 fedds)

The time required for all constfuction work of ﬁhé ﬁroject is esti-
.matéd at around eight (8) years including the time necessary for the. pre-
‘paratory works. The consgtruction of the whole works could be comple ted
by the end of June 1986.  About time schedule was prepared based on;the

following assumption,

The number of workable days in a year for the earth-embankment is
liﬁited to only aboul 100 days dué to rising waté: level of the White
Nile (See Table 11.1 in ANNEX XI1}. About 320 days are assumed o be
workable for the earth-moving work inside the polder, according to the
rainfall data covering the period of past ten years. (See Table 11.2
in ANNEX XI) The workable days for concrete work are limited to about
260 days, excluding two months during the hottest season (April to May).
One month is excluded from the workable days on account of the Ramadon

every year.
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i) Preparatory works

Prior to the commencement of the main construction works, it is
necessary to complete such preparatory works as aerial photo mapping,
detailed design, procurement of construction equipment and materials,
land acquisition and buildings, etc., The topographic maps of 1/50,000
scale with 0.5-m contour lines reviszed in the feasibility stage are
still not accurate to proceed the detailed design. Aerial shootiﬁg
and subsequent mapping of the project area on a scale of 1/5,000 are
required to be carried out before the commencement of. the detailed '
design. Provided th&t the shooting is commenced in June 1978, the
mapping will be completed in March 1979. Detailed design works in-
ciuding canal and road alignment survey as well as the preparation of
tender documents will be commeﬁced immediately upon completion of the
mapping. The design work will be carried out stagewise. It i3z planned
that administrafive fécilities such as the office, quarters and labora-

tories will be constructed in parallel with the engineering works.

The procurement of construction machinery, pump equipment and
construction materials for the first phase will be started in August
1979 in due consideration of the anticipated'manufactufing and delivery
terms. Land acguisition should be made befofe the commencement of the |

main civil works.

ii) Major construction works

The construction of polder dike, mqin_drainage canal and feeder
¢hannels for Phase~l will be initiated cbncurrently in the middle of
April 1980 when the area is free from flooding. ¥mbankment materials
for the polder dike will mdinly be obtained from the excavated materials
6f the ‘drainage canals and feeder channels. The dike will be completed
W1th1n 5 months. The earthwork will be carried out malnly by bulldozers,

backhoes, and excavatbors.

As soon as the major works of polder dike are completed, the con-
struction of the main irrigation canal and main drainage canal will be

commenced, and the construction of the drainage laterals, main roads and
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farm roads will be Carried out thereafter. The works for main irrigation
canal and laterals for the first phase_will be completed by the end of
February and March 1981 respeétively, those for the drainage laterals

by the end of August 1981 and those for the main and farm roads by the
end of April 1981. '

Foundation work for the pumping station for the first phase scheme
will be commenced in May 1980 and followed by the construction work.
Installation of pump equipment will be carried out after they are deliv-

ered, and will be compleled by the end of June 1981,

Phases 2, 3 and 4 will follow upon completion of Phase-1 under a

similar schedule as shown in Fig. 4.7 (1)-(4).

iii} Onfarm development works

Onfarm works including ﬁhe ¢onstruction of onfarm irrigation ditéhes,
_draihs, and onfarm roads as well as land preparation will take critical
pass for the imﬁlementation so that the construction work will be cafried
out continuously from.the'beginning of May 1980 to June.1986. Onfarm
~works for.the first phase will be completed by the end of December 1981.

Upon completion of the mﬁjor civil works most of the earth moving
equipment will be transferred for use in the-congtruétion of onfarm
facilities for both Phases 3 and 4 which will be.compieted”by the end
of June 1986 accordingly. | i

iv} Processing and storagé Pacilities

The consiruction of buildings for rice'Processing plant and storage
for the first phase scheme will be started in September 1980. Installa-
tion of rice mill equipment and other facilitiés will be carried out
after the completion of the buildings and will be completed by the end
of August 1981. Those of Phases 2, 3 and 4 will be installed stagewise

according to the'progress of the major civil works.






4.6.2 Consbruction Quantities, Materials and Equipment

The volume of major construction work and the quantity of materials
required for the construction work and summarized in Tables 4.2 and 4.3,
The number of major construction machinery required by the contractors

is roughly estimated as listed in Table 4.4,
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V. COST ESTIMATE

5.1 Project Cost Estimates

The total project cost, including physical and price contingencies

is estimated at £5.82.65 million, US$ 210.76 million equivalent at the

official conversion rate. It includes the initial farm investment com-

prising the procurement cost’ of farm machinery and farming inputs re-

guired for the initial operation of the'project. The foreign currency

component among the total cost is estimated at 65 percent.

The item-wise costs invested are brokendown as below.

Description
(1) Base Cost
i) Civil Works

ii} Processing, Storage
and Office Facilities

iii) Initial Farm Inveéfmeht
(Sﬁb—total)
(2) Contingehcies
i) Physical contingency
ii) Price contjﬁgeﬁéy
(Sub-total)

Total

(Unit: &5 10°)

Foreign Local

Component Compoenent Total
20,170 12,414 32,584
9,240 4,951 14,191
- 4,633 39 4,672

(34,043) (17,404)  (51,447)
4,416 2,364 6,780
15,461 8,962 24,423

(19,877) {11,326) (31,203)
53,920 28,730 82,650
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5.2 Production Cost

The production cost comprisés tﬁe foilowing four categories;
i) farming expenditure, such as cost for farm inputs, 0 & M cost of farm
machinery and depreciation cost of farm machinery, ii) O & M cost of
irrigation & drainage facilities, i1ii) O & M cost of processing facilities,

iv) administration cost.

The -production cost at the full operation stage of the'project is

swmmarized as below:

{Unit: &s 103)

Foreign Local

Description Component Componeht Toﬁal
1. Farming expenditures
i} Farm inputs 3,881 - 3,881
ii) 0 & M cost of :
farm machinery - 1,337 1,337
iii) ;Depfeciation cost of ‘
farm machinery 979 10 989 -
(Sub~total)  (4,860) - (1,347) (6,207)
2. :O & M cost of 1rr1gat10n and
drainage facilities : - 2,439 2,439
3. 0 &M cost of rice mill - 485 2,349 2,834
4.  Administration cost - 422 422
Tatal 5,345 6,557 11,902

The total production cost for whole project is estimated at £s.11.902
million, US$ 30.35 million equivalent; the cost on a per ha basis amounts
to £s.763, USH 1,946.equivélent. The local and. foreign currency com-
ponents among the cost is estimated at 55%, 45%, respecti#ely.
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Vi, ORGANIZATION AND MANAGEMENT

6,1 General

Present irrigation projects in the Sudan are operated and main-
tained by various kinds of organizations and systems under the control

of the Ministry of Irrigation and H.E.E. as follows:

i} Individual farmers produce crops using mainly his family

labour,

ii) Landowners manage irrigation farming as private pump scheme

owners using hired labourers.

iii) Mechanized estate farms manage irrigation farming using hired

labourers,

iv) Public corporation manages irrigation farming in which tenants

share the prodhets in certain portion.

v) Agriculbural cooperdtives manage irrigation farming themselves,

Extension services are provided by the Department'bf Agricultural
Extension of.MAFN. Agriculfural credit is provided by the Eank of
Sudan and agricultural inputs afe distributéd through the Sudaﬁ Gezira
Board, . Although some coopefation exists between the repfeSentatives
of the various organizations involved, the functionaries are directly;
responsiblé to their dep&rfmeﬁtal supefiors. _No timely'aecisidns éan_
be made ‘'on the spot resulting in seriéus damage in crop pfoduction

sometbimes.

In order tg ascertain the résponsibilities fér thé'maﬁagement of
the Project, it is propbsed that an efficient organization is estab-
lislied for the construction of the project, operation and maintenance

of irrigation and drainage system, rice cultivation, rice processing,

" and the sale of agricultural products. The propoéed organization is

outlined in the organization chart in Annex XV and summarized below.
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6.2 IProject Organizatidn

i§l ~ The project would be administered by a semi-autonomous projeck organ-
ization (Project E;ecuting-Organization) which will be controlled and
supervised by the Project Coordination Committee. The Project Executing
Organization will be responsible for the construction of thé project'as
well as the operation and maintenance of the project. The functions of

the Organization will be as follows: (see details in Annex XV)

i} Supervision of the construction of the irrigation and drainage
facilities, road netlwork, protection dike, rice mills and their

related facilities, and offices and quarters.
ii) Procurement of machinery.and equi pment required for the project.

iii) Operation and maintendnée of the irrigation and drainage faci-

lities, road network and dike.
iv) Operation and maintenance of farm machinery and equipment.
v) Operation of farming including ihpubs supply.

vi) Operation and maintenance of the rice mills and related

facilities,

vii) Opera%ion and maintenance of the workshops and related

facilities.
viii) Procurement of the farm inputs.
ix) Stdrage, processing und'marketing of the products.

'x) Accounting and administrative affairs.

For executing the ﬁroject, the Organization will‘consiSf.of.four
departments and two units, namely Department of Personnel and General
- Affairs, bepartment of Finance and Commerciél Affairs, Departméh£ of -
Agricultural Production, Department of Engineering, Planning Unit and

Advisory Unit under the management of the project manager (see Fig. 6.1).

For.the efficient management of +the project area of 15,600 ha,
the project area will be divided into five schemes with an average
area of 3,100 ha. A scheme manager will be assigned for the management

of each scheme. Each scheme is subdivided into several field operation
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units af 400 ha. each, A field operation master is dsgigned for each
field operation unit., He manages all the production process from land

preparation through harvesting in the field operation unit.

6.2.1 Department of Engineering

This department will be divided into three sections, Construction,
0 & M and Mechanical Engineering sections. The Construction section
will be abolishéd after the completion of the construction works. TFunc-

tions and staffs required for each section are summarized as follows:
i) Function
Construction Section

—~ Design and supervision of construction works of irrigation and
drainage facilities, on-farm facilities, road network and pro-
tection dike.

- Supervision of comstruction of.processing'facjlities

- Supervision of construction of offices, workshops and quarters

0 & M Section

-~ 0 &M of irrigation and drainagé system

Control of irrvigation water supply

— Maintenance works on buildings

Mechanical Engineering Section

- Management of workshops
- Repair and maintenance of farm machinery and processing
facilities

ii) Staff required-—

Profession Required Number

Director
Irrigation Engineer
‘Civil Engineer

Architect

B T L e

Construction Méchinery Enginecer

/1 The numbers of staffs given here are the maximum numbers required
during construction and full operation stage.
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Assisbant Engineer 10

Field Overseer for Construction 36
Canal Rider 44
Surveyor 20
Mechanie of Construction Machinery 5
Mechanic 5
Elecfricign 5
Regular Employee for Repair 62
Others 1

Total 205

6.2.2 Department of Agricultural Production

This department will be divided into two sections, Agricultural
Operation and Processing sections. Functions and staffs required for

each section are summarized as follows:

i)  Agricultural Operation Section

This section. will carry out all farming opératiéns from land prepa-—

ration to harvesting by machinery, plant proteciion, fertilizer apw

plication and seed wultiplication. This section will alsa hahdle
" research work for rice and training of the farming staff at the
‘pilot farm which will be established near the project area in the
" near fubure.
ii) Processing Section
This section will haﬁdle_the opefation and managemeht‘of rice mill
and the storage of paddy and milled rice.
iii) Staffs
Staffs required at the full operation stage are as Follows:

Profession ' Required Number

Director ]

(Agricﬁltural Operation Section)

Field Agricullturist 65
Farm Machinery Engineer 15
" Operator : 234
" Assigtant Operator 468
Field Truck Driver 156
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Farm labor ' : 156
Others 1

(Processing Section)

Pilant Manager 5
Foreman 5
Engineer _ 5
Operators of Rice Mill 60
Mechanic 15
Labor | 130
Others 1

Total 1,368

"6.2.3 Depariment of Finance and Commercial Affairs

This department will be divided inte three sections, Finance, Ac-
counting and Logistic & Marketing sections. Finance section will be
responsible for financing and repayment of the loan. Accounting section
will be in chafge of all money affairs asscciated with the project con-~
struction, operation and maintenance works of the ﬁhole.project. Logistic

and Marketing section will be responsible for the procurement of all in-

puts inciuding farm madhihery,_storage.and supply of farm inputs, pur-
chasing spare parts, etc. and will be engaged in the mérketing activities
of rice including transporting the rice from the project site to Port Sudan.

The staffs required for this departmcht are as follows:

Finance Accounting Logistic &

Profession section section . Markebing seclion Total
Direclor ' 1
Accountant’ | 3 8 4 15
Administrative Officer _ - 6 6
Agro-economist B - : 1 1
Clerk 2 2 12 16
briver - - 36 36
Others 1 2 3 6

Total (6) (12) (62) 81

(80)
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6.2.4 Department of Persomnel and General Affairs

?%‘ This departmenl will be responsible for the general affairs and the
administrative work of the project, Welfare services for all employces
will also be provided by this department. The staff requirement at the

full development stage is as follows:

TProfession _ Regquired Number
~ Director : 1
Administrative Officer 14
Driver 5
Others 11
Total 31

6.2.5 Plapning Unit
This unit will be respoﬁsible for the following functions.
i) Formulation of overall yearly plan for the whole arca.

ii) Formulation of overall budget plan for the whole area.

iii) Studies for finding out the best way of controlling the

production cost. _
iv) Evaluation and follow-up of the project.

v). Economic and social studies about the effect of the projéct.
Staff required for this unit would be as follows:

Profession : Required'Number

Agro—economiét 3
Statistician _ 1
Others 1

Total 5

£.2.6 Staffing and Expatiate Assistance

Many large scaled infrastructures will he constructed in the.project.
A gqualified foréign consultant firm will have to be employed on the stage
of detailed design and construction supervision to carry out smooth im-

plementation of the prbject. The consultant will be employed from stage

to stage, according to the conmstruction schedule.
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N Because of the shortage of the personnel experienced in rice culti-

iﬁ? vation, some specialists will have to be recruited from abroad for the
assistance and guidance'for_the purposé of successful implementation of
the project. They will work for the pfbject from the commencement of
partial operation (1981) to the atbainment of proposed target yield
(1990). Afterwards, they will be replace'by'lbéal adfisory stafls.

The experts to be recruited in the project are as follows,

Speciality No,- of persbnnel

Irrigation Fngineering
Civil Engineering
Construction Machinery
Iarm Machinery

Rice Mill

e S

Rice Agronomy

Total 15

They belong to the advisory unit.

i

&
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VIT. MARKET AND PRICE

7.1 Marketing

Domestic demand for rice in 1976/77 was 23,000 tons of milled rice,
while its total producﬂion was 12,000 tons. According to the Six-Year
Deﬁelopment Plan, total production of rice will be increased to aboutl.
57,000 tons in 1982/83, while domestic demand would be about 43,000 téns
in the same year. Self-sufficiency in rice would be attained in 1981/82

(see details in Annex XVT).

- Production of rice of about 110,000 tong from the broject at the
full development stage (year of 1990) would then find outlebs within
the Arab countries.. ImpOrt of rice in the Arab countries has steadily
increased recently, which totaled about 550,000 tons in 1975. Accord--
ing to the population forecast in those countriés, the total population -
in 1987 will increase to 1.4 times of the 1976 level. Provided_that
the import of rice increases in proportion to the population increase,
the total amount of rice to be imported would be more than 770,000 tons

in those countries (see details in Annex XVI),

7.2 Price

The prices of rice have substantially Fluctuated in recent years.
The price in 1977 shows a slightly downward trend in the world market.
Forecasted prices of rice in 1977 constant dollars and in current

dollars in the international market projected by IBRD are given in

Table 7.1, respectively together with actual data in the past.

The economic.and financial mill gate pribe-of rice which will be
produced by the Gasaba Project will be estimated to be £3.176.0/ton and
£5.233.1/%on, respectively on the‘basis of the international market
prices projected hy the_iBRD, taking associated costs such as loading
and port charges, storage and insurance costs, and transportation costs
from the project area to Port Sudan into consideration. The details

are given in Table 7.2.
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ViII. PROJECT BEVALUATION

8.1 Beonomic Evaluation

Beonomic feasibility of the projéct is analized by calculating
internal rate of return on the basis of Lhe estimated economic costs
required for the implementation of the project and_economic benefits
derived from the project. Sensitivity analysis is also madé in regards
to the changes in the project cost, production of rice and price of rice
for testing'thé sensitivity of the project feasibility. For the economic
analysis,.the project life_is'assuméd to be 50 years after the pfoject

enters into the full operation stage.

8.1.1 ZEconomic Project Cost and Production Cost

" Tor the estimation of the economic project cost and production cost, .
the.following adjustment are made to the assumptions made for the esti-—

mation of the financial cosbs of the project.

a) Compensation costs for land acquisition are excluded
k) Price contingency is excluded
¢) Shadow exchange rate of £s. 1=US$2.0 is applied

d) TImport taxes on the imported maﬁerials are excluded

BEconomic project cost is cstimated to be £s. 61.170 million which
consists of £s. 41,400 million of the foreign currency component and

£s. 19,770 million of the local currency component as shown below.

(Unit: &s. 10°)

TForeign - Local

Discriﬁtion component component Total
Civil Works 20,581 12,414 32,995

EroceSSing, Storage :
and Office TFacilities 11,035 4,951 15,986
and Workshops

Tnitial Farm Inverstment 5,076 39 5,115
(Sub~total) (36,692) (17,404) (54,096)
Physical Contingency . 4,708 2,366 7,074
Total 41,400 19,770 61,170
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The annual disbursement schedule of the project cost is given in Table

3.1.

The economic production cost includes all the annual expenses
required for the rice production namely,

i} Farming expenditures

- Cost for fertilizers and agro-chemicals,
- 0 & M cost of Tarm machinery,

~ Depreciation cost of farm machinery,
it} 0 & M cost of rice mills,
iii) 0 &'M cost of irrigation and draindge fFacilities, and
iv). administratién cost
The said cost at tﬁe full ofération staée is estimated Lo be £s.5.612
million which consists of £5.2.800 million bf the foreign currency

compenent -and £5.2.812 miliion of the local currency component. The

details of the production cost are shown in Annex XVIII.

8.1.2 Net Incremental Value of the Pfojecb

(1} Net value without the project

Out of 20,000 ha of the project area, about 250 ha is cultivated
by manual labor at present. Vegetables and fruits are grown in about
210 ha and rice is grown in about 40 ha. The gross value and production
cost of these crops are estimated to be about £s5.61,000 and £s5.48,000,
respectively, through farm survey. The net valve without the project is
estimated_to be about £s.13,000, by deducting the production cost from

the gross value.

The area of the cultivated land in the projecl area has remained
almost constant for a,gesZl mainly because the land is cultivable only

for 1imited périod of time, April through June. The produébivity of

the land aiso has not changed significantly in recent years.

It is most likely that the total production of the land will remain

/1 Obtained through the farm survey done by the JICA Survey Team.
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unchanged in the future. The net value withoul the project, therefore,

is likely to vemain constant.

Animal production forms another important cash source for the
farmers and nomadic grazers in the project area, As mentioned in the
Chapter 3.6.2, the number of animals owned by the farmers is estimated
at aboul 140,000 heads through farm survey, while the number owned by

nomads is not confirmed.

The acfédge of wild grass land which is available for grazing in
the project area is about 9,000 ha or 45 % of the project area. After
the project implementation, the project area will be changed into paddy
field of 15,600 ha. The amount of rice straws will considerably exceed
that of wild grass through twlce rice cultlvatlon proposed in the project
area, The nutrient compositions of wild grass and straw are very close

each other (see Annek~XVIII).

The grazing sector in the project area will be completely compen-—
sated by substituting wild grass by rice strow The produétion'value_
without the project, which will be derlved from the graz1ng in the .

pro;ect area, will not be taken into account for economic evaluation,

(2} Net value with the prO]ect

At the full operatlon stage, 156 000 tons of ‘paddy or 109,200 tonsél
of milled rice will be produced by the project. The gross value of the
production is estimated to be £5.19.219 m11110nZg The net vaiue of the
progect is- estlmated to be £5.13.607 mllllOﬂ by deducting the- productlon

cost from the gross value.

{3) Net incremental value of Lhe projecth

Net incremental value of the project is obtained'by deducting the
net value without the project from the net value of the project. Net

incremental value of the projebt.is estimated to be £3.13.594 million.

/1 Milling rate is 0.7.
/2 109,200 tons x £s5.176/ton
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The value and production cost mentioned above are summarized as

follows,
. : 3
(Unit: £s5.107)
with project  without project Incremental
i) Gross value 19,219 61 | 19,158
ii) Production cost 5,612 48 - 5,564
iii} Net wvalue 13,607 13 13,594

8.1.3 Economic Feasibility and Sensitivity Analysis

(1) Internal rate of return (IRR) and Benefit Cost Ratio

As shown in Table 8.2, an ecohomic cash flow statement is prepared
- 'to calculate TRR based on the economic annual disbursement schedule
(Table 8.1). The useful life of 50 years for the project is assumed
from the year when the projeét_enters the full operation stage. IRR
is estimated at 17.6 %. The figure indicates thatl the project is

economically. feasible. The benefit cost ratio (B/C) under various

discount rates are as follows,

Discount Rate

4 % 2.1
6 % 1.9
1.6

8 %

The-évaluation is also.made‘subject to the condition that rice
produced in ‘the prpject'will be 1ééally consiumed and non parboiling mill
'sysfeh be subsequently introduced. Then TRR is calculated at 25;3 %
(see ANNEX XVIII). 1In this case, the project is economicélly mdre'feasi_

ble than in case of the export, which is a basic Strategy of the projeét.

{2) Sensitivily analysis

As shown in "the following table, sensitivity test is made in re-
gards to the project cost, productivity of rice and the price of rice.

The details of the analysis are shown in Fig. 8.1. The results of the
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_ analysis indicate that the econonmy of the project'is equally sensible
351 to the decrease in the productivity and to the price descent of rice.
. The economy of the project is slightly less feasible to the increase

in the project cost than the other two factors,

Change in the Change in the Change in the IRR

project cost production of rice price of rice {5%)
1) 0 0 ) 17.6
2) 410 % 0 0 15.4
3) +20 % 0 0 13.7
4) 0 -10 % 0 15.5
5) 0 ~20 % 0 13.0
6) 0 0 -10 % 15.5
7) 0 0 | ~20 % 13.0
3) '+1o % -10 % ¢] 13.2
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8.2 Financial Evaluation

Financial evaluation of the pfoject is made from the viewpoint of
the project executing.organization which is responsible both for the
construction and the operation and maintenance of the projéct. Loan
repayability of the project is analyzed for the loans under specific

conditions.

8.2.1 Net income
(1) Gross income

The gross income of the project executing organization is derived
from exporting milled rice abroad. The total production'of paddy by
the project at the full operation stage will 156,000 tons or 109,200

tons of milled ricell. The gross income is estimated to be Ls. 25.455

2

million™—,

(2) -Production cost

Production cost consists of farmiﬁg éxpeﬁdituresél, operation and
maintenance cost of irrigation and drainage facilities, operation and
maintenance cost of rice mills and administration cost. The estimated
‘production cost of the project at the full operation stage is £s. 11.902

million.

(3) Net income

Net annual income of the project is obtained by deducting produé—
tion cosi from gross income i.e., (&s. 25.455 million — &£s. 11.902 million).

Tt is estimated to be £ . 13.553 million.

8.2.2 Cash Flow Statement and Anticipated Loan

As shown in Table 8.3, cash flow statement of the projecf is preparéd
on the basis of the project cost and its annual disbursement schedule

{see Table 17.10 in ANNEX XVII).

/1 Milling rate is 0.7.
/2 109,200 tons x £s. 233.1/ton

/3 Include the cost for farm inputs, operation and maintenance cost of
farm machinery and depreciation cost of farm machinery.
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To cover the deficits of the project cost during the construction
period, the amount of £s. 64.985 million must be made a loan from inter-
national monetary fund. The repayment capability of the.project is
analyzed for the loans with assumed conditions. The'following two cases
are assumed to cover the deficits in the net balance of the project

during the construction period.

Case A Ten percent of interest rate and 30 years of repayment

period including 8 years of grace period.

Case B FEleven percent of interest rate and 40 years of repayment

period including 8 years of grace period,

Cash flow statements for above two cases are given in Table 8.4
and in Table 8.5. As seen in the Tables, the project is capable of
repayiﬁg the loans in both cases. Hence, the project is sound from

the financial viewpoint as well as the economic viewpoint.

Furthevmore, the loan repayability of the project is also compara-
tively tested in the case of the local consumpfion of produced ricé iﬁ.
the project area. In this case, the pfoject is capable of repaying the

loans in the_following cases and financiaily more feasible.

Case a 12 percent of interest rate and 20 yeafs.of repaying

period including 8 years of grace period, and

Case b 15 peréehf of interest rate and 40 ‘years of repaying.

period ihcluding 3 years of grace period,
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8.3 Socio-economic and Macro—economic Aspect

8.3.1 Socio-economic Aspect

Besides the direct effects of the project evaluated iﬁ the preceding
sections, favourable Sdcio—economic effects can be expected from the
realigation of the project. Employment opportunity in the region will
be increased through the project implementation both during construction .
stage and operation stage. Considerable number of construclion workers
and machine operators will be employed during the construction of the
project. In the operation stage, about 1,500 regular staffs and la-
bourers and about 900 man-months of seasonal labourers will be employed.
dince unemployment and underemployment are prevalent in “the region,
ereation of the employment opportunity through the project will contri-
bufe to the welfare of the people in the region. Additional income
gained through the increased employment opportuniby by the projeet will
increase the aggregate demand in the regional economy and will stimulate

the economy.

A great number of animals are grazing in the project area during
the low water season of the White Nile. Some of them are.owned'by.the
farmers in the surrounding area of the prbject area. - Others are owned
by ﬁomads'who seasohally stay in the project area. The number of the
animals owned by the farmers around the project area is about 140,000

and that animals owned by nomads is not obtainable.

. The gross.acreage of the projeét'land_is about 20,000 ha. The
acreage of wild grass land which is available for grazing in the

project area is about 9,000 ha, or about 45% of the project area.

After the project implementation, the projcct'area will be changed
into paddy field of 15,600 ha. The total production of rice straw would
be about 94,000 tons from the first crop and about 140,000 tons from the
second crop,'réspectively. Total digestive nutrient of wild grass which
is the key factor of nutfient_composition is 40.6% and that of ri#e straw
is 37.8%. They are very close to each other. TFigures for other'comﬁongnts

are also about the same. The total amount of the straw produced through

twice rice cultivation will substantially exceed that of wild grdsses
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é% grown in the project area. Aboul 20% of the straw produced from the
whole projéct area would be returned to the soil to increase the ferﬁility
of the land. Total amount of.rice straw available for animals would be
about 190,000 tons annually which can be made available throughout the
year by pro#iding some simple storage facilities. The amount of rice
straw which will be produced as by-product in the project area excéeds
the amount of wild grass which grows in the flood land only during the
non-flood spring season. If rice straw is used to feed the animals,
the supply of feed for the animals will be much improved and fattening

elfect can be expected.

In the Gasaba rice ﬁfoduction project a considerable amount of
insecticides will be used every year for the production of rice. It
is expected that the applicétion of insecticides for the production
of rice will be very helpful in'ﬁiping out the anopheles mosquite to

reduce the cases of malaria in and around the project area,

8.3.2 Macro-Economic Aspect

The Six-Year Plan.intends to stimalate the.agricultural séctor
furthér by aiming at the full éxploitation of the huge agricdltural
potential of theICOﬁntry. One of the basie strategies of the Six-Year
Plan f0r the agficultural sector_ié to attain selfnsufficiency in these
prbduc{s in the first stage and to expori such producté.by incféésing
the production in the sécoﬁd'stagef flice is considered as oﬁe of these
items. AcCoraihg to the Plan; self—sufficieﬁcy of rice will be attained

in 1981/1982 fiscal year. After that year, the surplus will be exported.

_ The construction of the Gasaba Projecf will be started in 1979 and
completed in 1986, The rice production will partially be commenced in
1981 and expanded later. The production in:1987_will reach the level of
about 142,000.t0ﬁé of paddy or 99,000't0us of milled rice, which will
fully satisfy the local demand. Surﬁlus rice produced thereafter will

be exported abroad and will coniribute to the foreign exchange earnings.

The Gasaba Project is.characterized as a pioneer scheme for the

expansion of rice production in the Sudan. Though rice is produced
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domestically at.preseht in the.Sudan, total production and the yield
is very low. While, by the Gasaba Project, about 100,000 tons of
milled rice will be produced. The productibn level and the yiéld will
be raised sharply. Transfer of knowlédge of rice production and the
improvement of agyiculbural system for rice are essential. Once the
Gasaba Project is implemented sucbessfully, it would be casier to

implement similar rice production projects successfully,

Expansion of the asgricultural preduction iﬁcluding rice production
in the Sudan will help the neighbouring Arab countries which do not
possess enough agricultural potentital to cover the domestic demand for

agricultural products.
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Table Member List of Japanese Feasibility Study Team

Advigory Committee, JYCA:

Mr, T. Tauchi Chief of the Committee

Ministry of Agriculture and Forestry

Mr, K. Kamijoh Irrigation Advisor

Ministry of Agriculture and Forestry

Mr, K. Kurosawa Agrononw*Adviéor

Ministry of Agriculture and TForestry

Consultants (Nippon Koei Co., Lid.):

Mr, H. Yamawoto Team Leader

Mr, 8. Matsuhima Agromony

Mr, 8. Yano Irrigation and Drinage Planning
Mr, K. Kobayashi Agro-machinery

Mr, I. Akizuki ' Drainage Design
Mr. K. Goto Trrigation Design
Mr. 8. Homma Pedology

Mr, M. Akagawa Agro—economy

Mr, K. Minagaws Soil Mechanic

Mr. S. Shindo Topographic Survey
Mr. K. Wakatsuki Architecture






~Table 3.1 Soil Groups in HWigher Categories

{GROUP)  ORDER - SUB-ORDER GREAT SOIL GROUY ~ SUB-GROUP
1 Vertisols Torrerts 1) Typic Torrerts Peleustﬁllic—Torrerts
Ix Do " Do Do : _ ‘Do
TiT Entisols Aquents 2) F]ﬁvaquents Vertic—FluV5quents

v Do " Fluvents 3} Udifluvents Vertic-Udifluvents

Note: 1) Torrerts are the Vertisols which develop under the arid
and/or semi-arid climatic conditions. They are classified
into Grumasols defined by the U.S.D.A. standard in 1938 and
modified in 1951, :

2) Aquenﬁs are the wet Entisols. They are considered Low Humic
Gley soils in the 1938 U.3.D.A. classification and modified
in 1949, :

3} Fluvents are the Entisols formed in recent waterdeposited
sediments. They were called Alluvial seils in the 1938
classification defined by U.S.D.A.

Table 3.2 S0il Groups in Lower Categories

{GROUP) SUB GROUP - SOTL FAMILY _ EXTENT AREA (ha) -
I Peleustollic - Very fine clayey, mixed, 5,240 (26,24}
Torrerts hyperthermic, deeply cracked
" soils
11 Do ~ Very fine clayey, mixed, 9,640 (48,2%)
' thermic, shallowly cracked
‘soils
Iix Yertic ~ Very fine clayey, mixed, -3,920 (19.6%)
Fluvaquents thermic soils
v Vertic 2 Very fine clayey, mixed, 1,200 ( 6.0%)
Udifluvents thermic soils '
TOTAL 20,000 (100'¢ o)

Note: 1)} Cracking conditions are tentatively classified into {a}
7%% deeply cracked — cracking depth deeper than 60 cm and (b)
= shallowly cracked -- cracking depth shallower than 60 em.
2) Earth-temperature regime is assumed on the basis of the
air temperature at Kosti Station, 50 km far from the Gasaba
plain.
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Table 3.3 Land Classes and Their Proportional Extent

Proportional
Land class Area extent
T LLLL
{(ha) (%)
Clasgs 82: Moderately suitable land ' 13,180 65.9
Class 83: Margihally suitable land ‘ 3,920 19.6
Class Se: Conditionally suibable land . 1,200 6.0
€lass Ny:  Currently uﬁsuitable land 1,700 8.5
Total _ 20,000 100.0
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Table 4.2 Volume of Construction Work

Works

Clearing and siripping

Excavation common

_Embankment

Bacﬁfillihg

Concrete for structﬁre
Concrete pipe

Gate and hoist
Reinforcing bhar
Laterite pavement
Land levelling
Installation of pump

Unit

ha
3

Table 4.3 Construction Materials

ITtem

Portland cement
Reinforcing bar
Structural steel

Gate and hoise

Gravel for cbncréte
Sand for concrete
Laterite waterials for
Fuel

Lubricant

road

- 93 _

Unit

Quantity
4,600
14,047,000
13,538,000
54,000
19,900
13,720
360
1,530
551,000
3,900,000
14

- Quantity

P.C.S.(50kg/p.c.s) 131,600

ton

ton

1,530
110

360
17,900
9,000
551,000
26,000
740






Table 4.4 Construction Machinery

P No Machinery _ Description Required Number
: 1. Bulldozer 21 ton 20
2. " 15 10
3. wo 15 v 2
4. Rake dozer 22 0 3
5. Backhoe 1.2 m3 18
6. ] 0.6 " 12
7. Tractor shovel 2.2 10
8. " 1.4 " 8
9. Dragline 0.8 " 20
10, " .6 " 10
11, Clamshell 0.8 " 1
12. Motor scrapexr 21
3. " IR 10
14, Motor grader 11 ton )
15, h 7o 10
16, Tyre roller 200 8
17. " : 14 n 5
18, Crawler crane o 25 » 1
19. Diesel hammer 2,5 " 1
20, Truck crane 10 " 1
21. 0 o 5 » 2
22, Concfeteuplaht 30 mB/hour 1
23. Aggregate. plant 1
24, Screéuing plant 1
25. Agitator truck 6 P
26. " 3" 2
27, | Dunmp  truck 11 ton 30
28. Ordinary truck 11 10
29. " : 6 " 5
30. Fuel tanker 10 kf 4
31. Grease car 6 ton 2
32, Water tanker 2
33, Generator with diesel engine 5
34, Drainage.pump 10
35. Miscellaneous equipment ' L.5.

(Welder, Concrete mixer, Concrete vibrator,
Compresser, etc.)
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Table 7.2 Price of Rice {Export)

{(I) Economic Price

International Market Price

Applying Shadow Exchange Rate
£5- 1 = USH 2

Loading, Port Charge
Storage and Insurance Costs

Transportation Cost from 1
Mill Gate to Port Sudan

Feonomic Price of Rice at Mill Gafe

US$390.1/4

£s195.1/4

£s3.8/+

£52.6/+

£s12.7/t

£s176.0/1

/2

(IT) Financial Price

International Market Pfice

Applying Effective Exchange Hale
£s 1 = US$ 2.55

Loading, Port Charge
Storage and Insurance Costs

Transportétion Cost from
Mill Gate to Port Sudan

Financial Price-of-Rice at Mill Gate

UsS$TT8.5/%

£5305.3/4
£sl4.4/£
£S‘9- S/t

£548.0/t

£5233.1/¢

/1 From project arca to Khartoum by trailer

From Khartoum to Port Sudan by train
/2 At full operation stage
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Table A,2 Economic Cash Flov Statement

{univ;  £s.10Y

Cash inflov Cush oulflow

Tear o Project Benolit _Project Cost
fear in Sales of Rice Benelil of Total ieflow Irrigation Proceasing, Warkshop, Production Total wulilow
order without project Pacililies Office & felaled cost
Focilities.
_ Farz Machinery

1975 1 - - - - - - -
19 2 - . n 13 a4 4 129, T
:5) 3 - 1 ’ -13 5,507 4,179 147 9,83}
81 ¢ 1,164 13 1,151 6,771 567 79 8,157
82 5 2,933 3] 2,920 6,568 4,115 1,149 12,432
[:3} [ 5,714 13 3,10} 6,151 4,179 2,096 12,426
84 7 8,225 13 8,212 6,081 1,945 2,90 12,340
[H 8 10,756 1 10,743 4,779 5,099 7,601 13,481
86 [ 15,683 13 15,670 1,669 o ' 4,874 6,543
87 1w 17,535 11 17,523 - @ 5,071 3,071
8B 1 18,264 j¥] 8,251 - 68 5,07t 5,736
a9 12 18,818 1 18,805 . - 393 5,07T% 5,464
K0 IS 19,219 i3 19,206 - 1,581 4,972 6,053
41 s 19,219 13 19,206 - 664 4,972 5,640
92 15 19,219, 13 19,206 - 658 4,972 5,640
93 16 19,219 1 19,204 - 1,737 1,972 6,539
91 17 19,219 t3 9,206 ) - o 1,972 4,972
95 18 19,219 13 19,206 - 1 4,972 4,990
96 .19 19,219 13 19,206 - &68 1,972 5,640
i 2 19,219 13 19,206 - 451 4,972 5,423
98 21 19,219 1 19,206 - 1,099 4,972 6,471
99 22 19,219 13 19,206 - 686 4,922 5,640

2000 22 19,219 13 19,206 - 2,872 4,972 7.844
o1 24 19,219 3 +0,206 - 1,17 . 4,972 6,689
Q1 25 0,219 13 19,206 - 2,184 4,972 7,138

)] 25 ©§9,2% 11 19,206 - 2,186 4,972 T.53
01 27 19,219 13 19,296 ' - 2,854 1,972 7.8%
03 2 . 49,219 8} 19,205 - 2,579 1,9§2 1,351
o6 TR 39,286 15 19,206 TS 1,081 : 1,972 6,758

2007 0 19,219 13 19,206 - 663 4,972 C 5,640
o8 n 19,219 1 w206 1,265 GOB 4,972 6,095
o7 32 19,219 1 19,206 - 77 . 4,972 6,687
10 33 19,219 0 19,200 763 18 a,072 5,695
1t 34 19,118 ¥ 19,206 as56 o 1,972 " 5,828
)2 5 19,219 13 19, 204 = 7258 1,972 5,697
13 30 19,219 13 15, 206 ehLcY 51 5,6‘.19
11 37 19,219 13 19,205 13! i,u83 5,104
13 3R 19,359 (5 [ 634G 3,800
113 : )u. 19,219 1% 122 hEG 5,780
17 LA 19,289 11 - 1,TIT 6,689
18 £1 19,219 3 - o &7
19 42 19,2149 1 - L +, 972
20 43 19,219 Y - 7,82
2 141 yu. 20 1 - 5,365
ar 45 LI : 13 - 8,239
2 T ERTRIT 15 \ - 1,854 7,826

T n i DT 1 9, 206 - 2,854 1,326
24 13 1,240 1 206 - yua 8,893
20 49 10,249 1y 19,2 - ) 4,972
7 50 12,219 1 - 19,206 - 54 5,030
4 51 19,219 3 - 634 5,638
o) 52 1w, 219 5 19,206 - 1kl 4,972 5,353
0 L3 19,219 11 19, 204 - 1,090 5,972 6,671
1 s4 19,219 1n 19,30 - 66% 4,972 5,640
32 55 9,219 13 19,206 - 6l 4,972 5,640
W 56 19,219 13 1,206 - 1,717 4,972 4,689
1 57 19,219 ) 1 19,200 - [} 4,972 4,072
3% 58 19,219 12 1, 206 - o 4,072 4,972
st 59 12,09 [} 19,206 - H68 4,972 5,640
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Table B,3  Cash Flow Stateament {Finencial]

(Unit: &5 107)

-Cash [nflov . Cash Outflow -
Proi:oct ﬁenpi‘il, Projoct Cost
Year o Total Enpioell trrigation brocessing, ¥orkshop, Production Cast Total Quilflow ¥ot Halance
Pacilities Pacilitios and Farm
Machineyy
197% 1 - 3,578 bYid .45 4,100 -4,100
80 2 - 12,908 1,367 178 17,453 ~17,453
3] 3 1,148 : 9,635 88 823 11,336 -10,178
82 a 3,032 6,621 5,709 1,543 13,875 -10,813
83 5 6,225 6,782 5,641 2,965 15,68 -9,163
B4 6 9,431 7,022 5,638 4,687 17,347 ~7,916
85 7 12,963 4,291 7,596 6,408 18,295 ~5,332
‘88 8 19,827 1,043 574 - 9,198 18,815 9,012
87 9 23,226 - - 11,519 11,119 12,107
88 10 24,190 - 1,036 11,119 12,155 12,035
8y 11 24,524 - 609 11,119 11,728 13,196
1990 12 25,455 - 1,686 10,913 12,599 12,856
51 13 " - 1,036 " 11,949 13,506
92 14 " - 1,036 " 15,949 13,506
[5] 15 " - 2,661 " 13,574 11,881
54 16 » - - " 10,913 14,542
95 AT N - 35 » 10,948 14,507
96 18 " - 1,036 " 11,949 13,506 -
97 19 - - T20 n 11,633 13,822
98 20 " - 1,720 " 12,63 12,822
45 21 " - 1,071 " 11,984 13,471
2000 22 . - 1,619 " 15,532 9,923
ol 23 " - 2,461 » 13,574 11,881
a2 24 " - 3,598 N 14,461 10,954
) 25 " - 3,548 " 14,461 10,994
04 26 . " - 4,584 n 15,497 9,958
03 27 " - 2,157 n k5,070 . 10,385
06 . 28 u : 1,347 1,685 " 13,946 11,569
o7 29 " : - 1,036 " 11,549 13,506
08 3 " 2,413 - 1,036 » 14,362 11,093
[iL] 3 - B 2,661 " 13,571 1,881
2010 32 : - £.347 3F " L, 485 13,160
11 33 " 1,663 - " 12,376 12,879
[ 34 " - 147 " £2.060 13,393
13 33 . 484 [ g 12,048 13,114
14 36 . » 149 1,720 » 12,782 12.673
18 37 N a4 1,071 i 1E2TR 13,157
16 e - 113 1,04 - 12,00 13,173
17 .30 " - RS - 13,574 i1.581
15 10 . - - - " 10,93 (TR
19 I » = - " 10,913 15,513
2030y 12 " - B PR3 - 15,997 9,938
n ay " - ] » 11,522 13,933
22 11 d - 5,232 " 16,143 9,310
a3 15 " - L, “ T19,497 4,058
21 15 Lo - " 4,584 . " 15,197 3,938
k5] 17 * - 6,243 “ 17,156 . 8,299
16 I " - - v 410,913 14,542
7 i " - 11 "o ) 11,024 . 14,431
k0] 50 " - £,071 " S 11,984 13,17}
0 51 " - G v 11,557 13,898
0% 52 i - 1,720 " 12,633 12,822
3 51 n - 1,036 4 11,949 13,506
32 54 " - 1,036 _ n 11,949 13,506
3 5% " - 2,661 " . 13,574 11,881
3" 56 " - - " 10,913 14,542
35 57 " - - " 10,913 14,542
W 58 . " - 1,036 - " - 13,949 13,506

J1. The inflov iz derived by the sale of rice.
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Table 8,4 £ash Flow Statemend I'vr Loan Repsyment (Cousp A)

(Unit: £a 107

fone Ygi:r . Cash Inflow . . Cash Outflow . , Cosh Serplus Aecumulated
Geder Sales of Rice LoanZl Total Pm;ﬁgi;:“ COBLEQI'::EEDE Tota} o - Surples
79 t ’ - 4,100 4,100 4,100 4,100 0
1080 2 - 17,453 17,453 17,453 17,4513 o
81 3 1,148 10,178 11,326 11,326 11,326 Q
82 4 3,002 10,843 11,875 12,875 11,875 o
83 5 6,225 9,163 13,388 15,3688 15,388 G
84 [ 9,431 7,916 17,347 17, 347 17,347 O
85 7 12,963 5,332 18,295 8,295 18,295 .
86 8 9,827 19,827 10,815 10,815 9,012 9,002
87 9 23,226 23,226 131,119 11,267 22,180 840 9,852
85 10 24,190 24,190 12,155 " 23,422 168 10,620
i1 11 24,924 24,924 13,728 " 22,993 1,929 12,549
1990 12 25,455 25,15% 12,599 " 23,866 11,589 14,138
[ 13 " - By, 915 " 23,216 2,219 : 16,371
92 14 " - 11,949 - 23,216 2,239 i8,616
93 15 " " £3,57 " 24,841 614 19,230
94 15 . " 0,910 » 22,180 3,215 22,565
95 17 » " . 10,948 " 22,215 3,240 25,745
14 18 " . " 11,9¢ * 2_3,2i6 2,23 27,984
97 19 v - 11,47) " 22,900 2,555 10,539
98 20 ) " " 12,633 » 23,900 1,55% 32,094
99 B - " 11,954 u 23,251 2,204 34,298
2000 22 - - 15,532 - 26,799 ~1,344 32,954
o H " M 13,574 " 24,841 614 33,568
02 24 | " 14,461 " 25,728 -273 33,295
03 25 " " 14,461 - 25,728 273 33,022
[in 26 " - 15,497 " 26,764 —t,309 3,713
[E5) 27 M " " . 15,070 . 26,]’)7 . =882 30,811
0 28 - " 13,946 “ 23,213 242 30,073
o7 29 " . " ' 11,949 n 23,216 2,219 13,312
£ W - - 14,362 23,629 ~t74 33,138
ag 11 " K 13,574 L8, 574 11,881 45,019
2010 32 - " 12,295 ) 12,295 13,160 58,179
11 13 " » 12,576 53,576 ) 12,879 71,058
12 31 " " 12,000 12,060 13,395 84,455
11 35 " . " 12,041 12,041 13,444 ST, BOT
i 6 " . 12,782 12,782 12,073 S 1, 540
15 Y - - 12,275 £2,278 RNt 123,717
14 18 " " 12,182 12,282 13,172 136,890
iT ¥ " . 13,574 13,571 11,3384 118,771
15 0 " 1,93 10,918 14,352 163,11)
1 11 i . 10,413 10,911 1,542 77,855
220 [ " - 13,17 15,197 "),933 18'{,81_3 :
n. 0 - " 11,522 1,500 11,933 01,716
22 41 " ' 6,115 5,013 9,710 211,056
A3} a3 " - 15,497 5,197 5,958 221,013
2 23 - - 15,497 15,197 7,958 230,472
25 i - - 17,156 . 17,156 8,299 279,271
kI3 P - - 10,913 T, 14,592 253,813
27 19 - " 11,64 1%,024 U - 208,200
ax 50 - - o 11,984 13,931 11,471 281,715
29 A1 v N 11,557 11,557 13608 293,611
2000 32 - " 12,63} 12,610 1i,8:3 © 108,435
N G " M ©o11,949 11,949 u,wé 321,941
32 54 - " 11,149 11,939 131,506 335,447
1 35 N - 15,574 13,574 11,881 147,328
3 6 - " 10,513 0,910 14,342 361,870
53 57 " N 10,413 10,911 14,512 376,412
o SH - - 11,949 ) 11,949 13,500 V89,918

1. Anmunl iltl,{-r.r‘:lt cate: 10 % , Hepayment period: 30 years, Grace period: 3 years.
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Table g,5 . Cush Plov Statement fur Loan Repayment {Cass B)

[thit: £5 107}

fear ‘!::r Cash Inflow . Cash Qutflow Cash Surplus z\l:c‘umulated
Order Sales ol Rice I,rmn[l Tetal Pro;:‘:::xn&(}us_t_ uel:;&;h Total_ bul'])h‘ﬁ__
19 1 - 4,100 4,100 4,100 4,100 |
1980 2 - 17,453 17,353 17,453 17,453 [
81 3 1,148 10,175 11,326 11,326 11,326 [\
82 3 3,832 10,843 13,875 13,5875 11,875 0
83 5 6,225 9,163 15,788 15,388 15,388 9
84 6 9,431 7,916 17,347 7,347 17,347 v
85 T 12,963 5,V 18,295 18,293 - 18,295
86 8 19,827 19,827 10,815 10,815 9,012 9,012
87 ] 23,226 23,226 11,11% 11,724 22,861 365 9,377
88 10 24,150 24,150 12,155 " 23,897 293 9,670
89 11 24,924 24,924 11,728 " 23,470 E,451 1,124
] 12 25,455 25,453 12,599 " 25,311 1,114 12,238
91 13 " " 11,949 " 23,691 1,764 14,002
92 14 " v 13,919 " 23,691 1,764 15,765
93 15 " " 11,574 " 25,1186 139 15,905
94 16 " " 10,913 » 22,655 2,800 18,705
95 17 » . " 10,948 v 22,690 2,769 21,470
96 1] " ’ " 11,949 " 23,691 1,764 23,234
97 9 T . " 11,633 " 23,375 2,080 25,314
98 20 " " 12,613 " 24,375 1,080 26,304
99 21 " " 11,989 n " om,re8 1,729 28,123
2000 22 - N 15,532 " 27,274 -1,81% 26,104
Ot 23 “ " 13,574 " 25,316 13% 26,143
0z 24 " " 14,461 " 206,203 -748 ' 25,695
03 25 " ) n 14,461 " 26,203 -748 24,947
o4 26 " " 15,497 u 27,239 ~b, 784 23,163
133 ¥ - " 15,070 " 26,812 -2,357° 21,806
"ok 28 " " 13,946 " 25, h8% -233 21,573
7 29 " " 11,949 " 23,691 1,764 . 23,337
08 10 " " 4,362 " 26,104 649 " 22,688
oy N o " 3,574 v 25,316 e 22,827
o 1z » v 12,095 L 21,037 ' 1,418 j-' 24,245
11 33 " " 12,576 N 24,318 1137 123,382
P2 X " ’ ” 12,060 " 23,802 E, 633 .j7,GJ$
Ls 15 " . » S k208 . " 23,783 1,672 28,707
1 1% " " ; . 931 29,638
5 a7 - " - o L4 C3LL0TY
16 S " n i 2,029 1,431 32,50
15 0] " " 13,574 " 25, 316 - 139 32,643
1 10 " - 10,51 . 22,653 3,800 15,143
149 AL : - " 10,913 10,013 14,742 4,005
200 - " N 5,49 13,197 G.958 39,041
21 3. " " [TRCRAN 11,522 13,93 73,876
12 19 " - 5,143 . 16,145 e ®),186
ay a5 i . 15,197 15,497 9,938 93,144
2 16 - . 15,957 . BER L C9,75R 103,162
25 17 " 17,150 17, 56 . 5,29v 111,401
4 18 o " 10,911 10,913 B4, 542 125,943
7 19 " - LE,024 11,024 i4,431 140,374
2 50 - : " E1, 984 11,984 11,471 151,845 -
i 51 " - 1,557 11,557 13,898 67,743
W 52 “ . 2003 12,031 52,822 160,565
13 51 " - 11,939 11,949 . i1,506 194,071
[ 59 " - 11,944 : 11,949 13,366 207,577
5 55 " " 13,574 11,574 11,881 219,438
‘ M 36 " - 10,911 W,911 t4,542 234,000
1% 57 " " C041) W, 14,542 248,512
16 58 . " 11,949 LE, 949 15,500 262,018

C1. awmal interest rate: Ll I, Repeyment perivd: 40 years, Grace perind: B wears.
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Organization Structure for Cooperative Unions

[W?EGIGNAL COOPERATIVE UNION FOR THEL WHITE NILE PROVINCE

[m;SSISTANT COMMISSIONER FOR COOPERATTVES

.ntddy,yw”’/ﬂflf

Shabasha Bl Giteina Tl Lawa Kosti

Liocal Local Local Local

Cooperative Cooperative Cooperative Cooperative

Union Union "Union Union

Local Loeal Local Local

Coopéiatives Coeperatives - Cooperatives Cooperatives
Source: Provincial Headquarters in Ed Dueim.
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% Fig. 3.1 Water Level of the White Nile
| Station @ Ed Dueim

~———  After Jebel Aulia Dam Constructed

——=- Before Jebel Aulia Dam Constructed

379.0

3780 - —

3770

376.0 : |

e e o e ]

375.0

SO

TR

374.0 : i S

A e |

373.0 -

_"'_‘_] S

A e

3720

3710

Jon  Feb. Mar. Apr May Jun. Jul. Aug. Sep, Oct Nov. Dec.

- 103 -






Fig 4.1 Meteorological Conditions and Cropping Pattern
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Fig. 4 .5 Typical Layout of Farm Unit
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Whole Froject

Fig 4.6 Implementation Schedule for
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