LEGEND

Recent aliuviue:Includes all '’
acf[ve: or recent|y active

. alluvial waterial parts of
Sudd swamps and scme wadi
deposits.

w1 lder all:wiun::;aiscd terraces.
abandaned distributary canals

Lacustrine deposits:evaporites,
sarls, suds,silts,and fll)ge san-
dstones.

. 0ld, ofeRes[ahilised_dunes at or

I | heyond the cucreat iimils of fr-
ve desert copdilions. Berbed ]i-
nes show position and elengation .
of seif dunes.

Uea Ruwaha nepésits:(:enozo‘c ar-
avels, sannds, silts and clays.

Tertiary gabbroic intrusive rocks.

‘Quaternary

'CEROZ0IC

Kst Undifferentiated fluviatile sand-

stones, silistones,and minor con-
glomerates of presused Cretaceous
age.. Analysis of paraeoflora ind-
icates Late Cretaceous age and
unit may ingiude Lower Tertiary
sediments /

HESOZOIC

Acid voicanics : rhyolite Yavas
. and pyrocjasts with sose inlerme-
. diate varietjes found in dated
Permo-Triassic ring complexes.

Perao-Tri] Cretaceous |Tertiary

PALAE-
0z01C

logicai hotndary: observed or distinct on imagery

dorizontal bedding --w-eev e e
Undifferentiated linear feature: major --=-w-r-wercmmeeeess
tndifferentiated linear feature: mIREr --o-r-oomemessnns

Irrigatien canals

Scale 1:§0400 000

DINDERJ'(

Essuki

D

p Undated Phanerozoic
T4 | anorogenic granitic
FOCKs.

e deel? LR R 2 i 10 B0 30 300 kitamecers KHARTOWR 9, RESE
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AVERAGE 10-DAY MEAN LATER LEVEL
RECESSING ORDER, WAD EL NAU .

35
6 8 1o 12 14 16 18 20 22 24 26 28 39 32 34 36

18-DAY PERLIOD/YEAR

| — 195865 - 1966-74 -

1975-82 -- 1985-99

AVERAGE 10-DAY MEAN WATER LEVEL
. RIVER DATUM (RECESSING ORDER)

10-PAY 1958-65 66-74 75-82 85-90

1 400.06 399,45 399.23 398.77
2 399,82 399.03 399.00 398.30
3 399,64 398.62 398.52 397.80
4 399.22 398.07 398.00 397,14
o 398.61 397.55 397.58 336.82
6 398.31 396.76 396.97 395.96
T 397.85 396,19 396,36 395.27
8 397.39 395.65 395.57 394.88
9 396.90 395.11 395.03 324.42
10. 395.79 394.36 394.35 393,86
11 395.14 393.81 393.94 393.32
12 394.28 393.29 393,31 392.41
13 393.66 392.93 392.96 392.00
14 393.34 392.62 392.52 391,80
15 393.12 392.34 392.24 391,058
16 392.88 362,21 392.03 391.37
17 392.66 391.95 391,89 381.03
18 392. 42 391,84 391,71 390.81
19 392.16 391.70 391.58 390.53

111133

10-DAY 1958-65 66-74 75-82 85-90

20 391.83 391.60 391.47 390.51
21 391.84 391.50 391.37 380.45
22 391.45 391.36 391.29 390.35
23 391.34 391,22 391,23 390.23.
24 391.20 391.16 391.18 390.20
25 391,11 391.07 391.14 390.11
26 391.08 390.99 381.12 330.05
27 391.03 390.93 391.10 389.99
28 390.97 390.87 391.02 389.97
29 390.92 390.85 390.99 389.95
30 390.84 390.79 390.95 389.92
31 390.76 390.76 390.93 389. 90
32 390.65 390.70 390.89 389,86
33 390.61 390.67 390.86 389,82
- 34 390.54 390.61 390.84 389.65
35 390.44 390.51 390.80 389.61
36 390.34 390.40 390.78 389.61

AVERAGE393. 61 393.04 393.08 392.18

Note:‘Based on Irrigation Datum

Wad El Nau f2CHT 10 1 -8k 467
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Conceivable Plans for Each Component

Prime Mover o o
. Al; Existing diesel engine

A2; New diesel engine

A3; Diesel-electric motor

Ad; Electric motor

Pumps
E[; Vertical shaft volute pump
' B2; Vertical shaft mixed-flow pump

Pump house
Cl; Existing Eump house

C2; Individual new pump house
C3; Integrated new pump house

YV

First

Screening for Each of Components

Prime Mover Punps Pump house
AR *AM%T "“"ECT#*“_

Ad B2 3

V

{3)

{4)-

(5)

(6)

Formu

lation of Alternative Plans
Alt-1d; AZ+B1+C1 Alt-le; A4+B14Cl
Alt-2d; AZ+Bl1+C3 Alt-2e; A44BI+C3
Alt-3d; AZ+B2+C3 Alt-3e; A4+B24C3

driven and electric motor driven.

Vv

Selection of Prime Mover

4/ Electric motor

Selection of Promising Alternative Plan

Alt-le; Ad+B14C1
Alt-2e; A4+B1+C3
Alt-3e; A4+BZ24C3

g U

Cost

The suffixes "d" and "e" mean diesel engine

Evaluation (7) Technical Evaluation

L ]
Y

(8) Selection of Most Preferable Plan

Alt-2e; A4+B1+C3

W41 By TEARK R ORI
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1. INTRODUCTION

[n response ta the reavest of Lhe Government of the Republic of the Swilan

{hereinafter referred to as “the Gnvernﬁent of.Sudan ").the Government of
Japan decided to conduct the feasibilily sﬁudy on Nurga and Nur EP Din
Pump Scheme Rehabilitation Project {hereinafter raferred to as”the Study”)
in accordance with the relevant levs and regulations in force in Japan.
Accordingly, the Japan Internatioﬁal Cooperation Agency (hereinafter
referred to as"JICA™ }, the official asgency responsible for the
implementation of the technical cooperation programmes of the Government
of Japan, will undertake the Study in close'booperation with the
authorities concerned of the Government of Sudan .

The present document sets forth the scope of work with regard to the

Study,

I. OBJECTIVE OF THE STUDY

The objective of the study is to conduct the feasibility study on Hurga

and Nur El Din Pump Scheme Rehabilitation Project.
ot . OUTLINE OF THE STUDY

l.. Study Area

The study acea shall cover the Hurga- and Nur El Din Pump Scﬁeme
Rehabilitation Project area of about 9400ha which is loﬁated to the right
.bank of the Blue Nile about 30 km Southeast of Wad Medani in Central
Province. ‘

2. Scope of the Study
1

321(7 N,
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The Study will be divided intn Lhe Tollowing two works.
Work- [ : Data collection,survey,investigalion ond
foraulation of basic concept of the project
Work- Il : Formulation of a rehabilitation plan
Major work items of each works arc;
1. York- } { WYork in Sudan )
(1}. Data collection and field survey
To collect and re;iew data sad information relevant La the Study
and to carry out field'survey on the followipg items:
A) Natural conditian
a. Topography
b. Meteorclogy
C. Hydrologzy -
ﬁ. Geology
e, Soil
f. Vegétation
g. Water quality
Bl Irrigation and drainage system
a. Existing pump facilities
b. Irrigation and drainage system
¢. Operation and maintenance System
d. ¥ater reguirement |
e. Power subply
C} Agriculture
a. Land use
b. Land holding
c¢. Farming

d. Cropping pattern

Ny Ny
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e. Yie}d
f. Agricultu;al support system
D) Agro-economy
o. Farmers’ income and producktivity
b. Harketing
c. Regional econoay’
d; Social and institutional aspect
£) Program&s
a. Regional and national development plans relevant to the
project
'F} Others
a. Construction cost
b. Operation and maintenance cost
{2} Formulate basic concept of the project
.a} Réhébilitation plan
b). lrrigation and drainage plan
c} Basic layout of major facilities
d} Power supply
2.9ork- O { ¥York in Japan )

(1) Fermulate the rehabilitation plan of the project on the basis
of the results of the study on data and information collected
through field survey and investigation,as follows;

A} Formulation of the fellowing plans

v a} Land use and classification

v+~ b)) Selecticn of crops,cropping pattecrn and farming
v ¢} Pump facilities

o d) Power supply

e} Agricultural infrastructure

> ' g
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v,

V.

8)
)

D}

E)

F)

-Irrigation and drainage facilities
~farm road

f} ¥ater management
g} Others

Preliminary design of the major structure
Implementétion schedule of the pfoject

Organization and institutional plan for opetration and
maintenance

Estimation of the project cost and benefit

Project evaluation

STUDY SCHEDULE

The Study shall be executed in accordance with the attached tentative work

schedule.

REPORTS

JICA will prepace and submit the following reports in English to the

Governmént of Sudan,

{t} Inception Rebort

(2]

{3}

Twenty {20} copies at the commencement of the field work in the

York-

I

Interim Report

Twenty (20} copies at the end of the Work-1

Ppraft Final Report

Twenty (20) copies at the end of the Work-1I

The Government of Sudan

>
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Draft Final Report throeugh the Embassy of Japan within one [l)month
atter the receipt of the Draft Final Report

{4) Final Repoct
Fifty (50) copies within two (2) months after receiving the comments

on the Draft Final Report.

vl . UNDERTAXING OF THE GOVERNMERT OF SUDARN

1.

To facilitate smooth conduct of the Study. the Government of Sudan

wili‘take necessary measures;

{1} to secure the safety of Lhe Study tean,

{2) to permit the members of the Japanese study team to enter, leave
and sojourn in Sudan for the duration of their assignment therein,
and assist them in alien registration requirements during the
period of the study and consular fees,

{3} to exempt the members of the Japénese study team from taxes,
duties, fees and other charges on equipment, machinery and other
materials brought into Sudan for the conduct of the Stﬁdy.in this
case those equipment and etc. will be re-exported to Japan,

{4} to exempt the members of the Japanese study team from income tax
and charges of any kind imposed on or in connection with any
em¢luments or allowvances paid to the members of the Japanese study
team for their servicés inm connection with the impIEmenEation of
the Study,

(5) to provide necessary facilities to the Japanese study team for
remittances as well as utilization of the funds introduced into

Sudan from Japan ip connection with the implementation of the

Study,

> N5
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“
(6] to secure permission for cnlcy inte private prupertices or

restricted areas for the conduct of the Study,

(7} to secure permission for the Japanese study team to take all data

documents related to the Study including photographs out of Sudan

ta Japan, and

{8) to provide medical services as needed. Its expenses will be

chargeable to members of the Japanese study team.

The Government of Sudan shall bear claims, if any arises agatnst the

"members of the Japanese study team resulting from, occuring in the

course of, or otherwise connected with the discharge of their duties
in the impleméntatiun of the Study, except when such claims arise from

gross negligence or wilful miscunduct on the part of the members of

“the Japanese study team.

Ministry of irrigationion (heréinafter referréd to as"MOI") shall act
as coupnterpart agéncy to the Japanese study team and also as
coordinatien body in relation with other governmental and non-
governmental arganization concerned for smooth implementation of the
Study.
M0l shall, at its own expense, provide the Japanese study leam wilh
the following in cooperation with other.agehcies concerned;
(1) available data and information related to the Study,
(2) additional survey related Lo'the.Stqdy,if necessary,
{3) counterpart persannel to participate in the various activities
for the Study,
{4) suitable office space with necessary equipment and furniture in
Khartoum and the Project site,
{(5) appropriate number of vehicles with drivers wnd fucl.and
{6) credentials or identification cards to the members of Lhe study

team.

Noo NG
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V. UNDERTAKING OF JICA

_Far the implementation of the Study, JICA shall take the follovwing
measures;

1. to dispatch, at its own expense, study team to Sqdan.and'

2, to pﬁrsue teéhnology'transfer to Lhé Sudanese counterparl persnnnél

in the course of the Study.

Y. OTHERS

JICA and MOT will consult with each other in.respect of any mattec that

may arise from or in connection with . the Study.

I-8



APPENDIX

TENTATIVE XORK SCHEBDULE

MONTH

DESCRIFTION

1. Bork —1 @

1. York — 1
Ill. Explanati f
Drofe Final Report =
[v. Reparts H Fa) 7a Fa
1C/R TR DF/R F/R
i

1C/R: Inception Report . P/R : Progress Report
DF/R : Draft Final Report IT/R : Interim Report

F/R : Final Report

e==3 VYork in Sudan ) York in Japan

I-9



MINUTES OF MEETING

ON
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MINUTES OF MEETING

The Japanese Preliminary Study Team (hereinafter referred to as "The Team™)
sent by the Japan International Cpupcration Agency [hereinaflor referred to
as "JICA")headed by Y.SAKAMOTO visited the Republic of The Sudan from
December 10 to 18,1989 for the purpase of discussion on the scope of wark
for the Feasibility Study on the Hurga and Nur El' Din Pump Scheme

Rehabilitation Project (hereinafter referred to as "The study”™).

The Team had a series of discussions with representabives from Ministcy of
Irrigation (hereinafter referred to as "the KO!") and the Ministries
concerned, and cartied out field_survey of the study area.

The list of attendants of the meeting is shown in Appendix.

The main items of mutual understanding are as follows:

!. The study area shall cover the existing Kurga and Nur El Din Pump

Irrigation area of about 9400ha.

2. The team was requested and promised to convey the following te JICA
headquarters for consideration;
1) to provide necessary equipment for the study,
2) to provide additiqmal vehicles,as MOl is limitted in providing two
vehicles only to the study team,
[t is requested thét thése vehicles and equipment will be handed
over to MOI at the completion of the study,and

3} to accept a few counterpart personnel for lraining in Japaa.



~APPENDIX~ |
LIST OF ATTENDANTS

SUDANESE SIDE

WINISTRY OF FINANCE & ECONOMIC PLANNING (MOFTP)

Dr. Mohamed Kheir El-Zubear First Undersecretary for Planning
Mr. Hashim Hohamed Zain ~ Assistant Undersecretary

M. Mohamed Saeid Abdalla " Inspector

Mr. Dabikir Abi Abdalla Agricultural Section

MINISTRY OF IRRIGATION{HOE)

Mr. Tagel Sir Ahmed First Underseéretary

Mr. Issam Mustafa Acting First Undersecretary

Mr. Osman Mohamed Kheir Undersecretary for Projects

Hr. Gafar Mahgoub indersecretary for Irrigation Services
Mr. Ahamed Mohamed Bashir Undersecretary for Mechanic & Electric
‘Dr. Siddig Hussein.hbbo Deputy Director of Planning

JAPANESE SIDE

JICA Preliminary Survey Team

Mr. Yuji Sakamoto Team Leader
Mr. Shirou Hirabayashi Member of Team
¥r. Yoshinobu Matsuo ' »

Hr. Yasuhiro Fujita ”

Mr. Shigemitsu Tsukamoto y

Embassy of Japan

Mr. Keiji Tomoi Third Secretary
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