a4 Avittils

FEOTIT TR Rt Lt a0 1959,

(If there are more than one request, it is kindly ~requésted
to preparé answers by each project).

1. Details of the requést for the Japanese gfant__aid.

1. HName of the ‘project to which Japénese' gféﬁt: aid

is requested,

Hurga and MNur El din Pumped Xrrigation Schemes

Purpose of the project,

Feasibility study for Crouping and Extension of
Hurga and Nur El Din  Schemes.

Details of the project.

a} grouping and moderning two schemes, totéliing
21,800 feddans.

b) Installation of one pumping station (Electrical}

¢) Extension into new area; totalling 18000 feddans.
Total amsunt required for the project.. {Xf possible
it. is kindly requested to explain the details or the

basis of the estimated amount Th irty NHile million U.S
aillion.

a) Rehabilitation and grouping of existiﬁg schemer:  at
the rate of U.S.$ 800 per feddaan = 17,440 mill &

b} Extension at the rate of $ 1200 per feddan = 21.600
Total R e L I R I L T R T 390t4 !‘li-l].

+ Cost of study two millfon U.S dollars i.e 0. 5¢ of
total cost.

Name of authorities in charge of requesting the Japanese
grant aid,

Ministry of Irrigation.

flame of authorities which operates the project after the
implementation of the grant aid.
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10.

1.

12.

13.

14.

Effect of the project on populatlon stratum - of society
and area. ' = SO ‘

Restoration of abondaned agrlcultural ‘lands increase of -
nuwber  of farmnls, incresse or farners 1ncome:- impbpvement
of social 1nfrastmctures. : '

Effect of the project on  the “dwellers in  the repion.
prqv1sion “of farning employment staff employment, Reh-
abitation of Smmi igrants  from the region.

Time = denired for executing the grant aidfor the project.

Oct. 1988 to March 1990.

Existence . of aid for the project by other countries
international organizations. {In case such request is  made,
it is kindly xequested to explain  its outline).

Nil

Prioﬁity of the project among the projects listed in the

“priority lidt for Japanese grant aid.

Progress  of preparatory work necessary for the implementation
of the project such as construction site and so on.

Existlng purmp sites could be wutilized for preparatocy
activities. '

Prospect of the project management after +the implementarion
of the grant aid (It is kindly reqguested to mentioned the
measures necessary for the project management such as the
staff, budget and so on).

Available Linistry of IXrrigation and Sudan GCezira Board's
staff ' will manage the project. Apprapriate budget for running
will be made available by G.0.S

Past records of the aid by other countries/international
organizations to the similar projects. Existence of duplica-—

tion or supplementary relations bebtween the project and th e
ald by othér countries/international organizations to the similar
projects,



' Neceésity of ' the Japanese _technical cooperation to the
project. (¥n case it is necessary; it is kindly requesnted
to explaln its outllne } ' . :

:Enabllng evaluatxbn of thef prOJects 'economic viability and
preparing. necessary appraxsa}e fér procurement of finance.

Other 1nformat10n such “as  maps; reference raterial.
Available  detailed topgraphical maps for existing schemes,.
Available detaileds topographzcal maps and 5011 data for
new area. .

Bact: ground infotmation of the project. P :
In case the project composes part of the plans such  as
the national development plan, It is klndly requested to
answer to the following questlons. .

1. RName of the development piah. .
Nile Waters Study ; Mastee plan;  1979.

2. Purpose and details of the development plan.
Planning  the future devéIOpment of the HNile and its
tributanes for | irrigation, water storage, hydro-electric

power and water <dconsérvation projects.

3. Expected time and the term for executing the develop-
ment  plan.

Years 1990 te 2010
4. Position of the project in the development plan.

First programme of development i.e rehabilitation
projects.

5. Existence of ald, including technical cooperation and
80 on; by other countries/intecnational organizations
to the development plan. (In case such aid is made;
it is kindly requestedd to explain its outline).

Nill

G. Qther . information.

«../Fathia
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Yth, January 1988 _ S : . ‘ e JL‘J:‘“

Ehartounr © Do L : o e i e s . SN

MFEP/Janan/T,Af3T - S SROEPRORE B Ut

Exbassy of Japan
Xhaeartewun

“Deaxr Sir,

Subjecti~ Jayan's Develepment Survey
for 193Y9/90.

With xreférence 1o yeur Emdassy's lettcr- Ne; JE-264-83
cencerning the adeve mentiened sudbject, please Tind enclesed
hérewith the prepesales fer the;

1. New White-Nile BRBridge,

2., Industry Develspnent Swrvey {(cement industry).
4. Ressurces survey {Iren eré cepesit).

4, Burgz =and KNur El-Din Punp-Irrigation Schexes,
Y+ Semi-Arid Ferest Management Plan,

b. Shelter~-Balt Preject fer Rzilread in Central
: Sudan,

Thaonk yeu very much fer Yyeur cesperatien,

Best regzaxds.,..

Sincerely yours,

¥ S
’—Zi‘d

Mehaned Satid” Abdalla :
Fer/ First Undersccrelary for Planning
Minietry sef Financé & Ecenenie Plunning

ees/Fathia
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1)

3)

4)

5)

6)

1)

Haae of Project

Secter of the Project

Nawe of Coavdinn ing

Organlzatfoo

Mane of lmpleaentavion
Qrganization

Requestiog Agency

riéposad Source of

Assistnace

Total Amount of Request

SUMMARY

Cezira Rehabliitation Project ag part
1n fmpediate stage HURGA and NUR-ED-DIN

" Punsing Statfoas

Ir;igatlon

: Cezlgg Rehabg1itation Piojéct
Management Uatt (RPHU)

Hinlﬁlry of Jrrigdtluq

Hinlatyy of Firance, Econonic apd
Plaanlng

: Govevhnent of Japaan

: ¥ 1.5 Billlien
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1. BACKCROUND AND OBJECTIVES OF PROJECT

Agricultute is the prlncipal sectar supporting Sudanese ecouomy.
'-Agriéulture accounts Eor about 40% of GDP and nearly 951 ‘of ‘the totil
value’ of all cOmmodity exports vewe fron agriculture. '

The Governpeat of the Desacratlc aeﬁﬁbllt'of‘thézsﬁﬂéa has 1auachef
the Third Three Years ‘Iavestueat Pcogranm (83/84 - 85/86) alnfog it
reCQVBring recent recesiloa aod matntaining stable gtowth OF ‘the
. uatlonal-economy. Ihe.sectorlal prdgram in agricultfe'gives priority ‘o
{1) fehabllltatiqn'of extstiag profects, (i1) completfon of onzolng
projects aud (1i1) implenentatlicn of new projects.

The Hugra - Nur ed Din Grouptng Irrigation Pofject s one 6f the
mala componeuta of the Gezira Reﬁabilltation aud Hodernizatlon Pfoject
- which is deflned as one of the top priority rehabixlcauion projects.

The Hugra pumplog Ixrigatlon scheme and Nur ed Din punplng
itrigaticn scheme wére separately established in the early 1950s as
pri*até cotton growlng schedes with net irrigation areas of about 12,301
feddaas (about4,900 ha) and about 9,500 feddans (about 3,800 ha),
respectively. In 1960s, a1l puaplng ixrigatfon schemes with pump
dizaeters bigger thaan & faches os the White Nile aod the Blue Nile weve
catisnalized Lfacludiop these two schaes, aad came under the direct
adainistaration of the Agrarian Refrom Cérpo;qtion-on the Blue Ni}e.
Later, %n 1970s nanaéement of these twoe schemes were further transferred
to Sudan Gezira Boaré{ngi)’with a view to modernlzing the punp
frrigation systems and Introduclog moderc management'techuiques. At the
same tine, pumping stations of these schemes became under coatrol of

Hintstry of Ivrigation.’

Currently, the puaplog facliitfes, coastructed in early 19503, have
been completely deﬁgriorated, so thet crop irrigation stapped from
L]
1985, Local fammers_ hve no¥ lost thelr source of cash crops guch as

¢otton and groundnuts and only ;igggmgggghggugg@g;_ggig[gg_ggndjtiog.

To solve these problems drastically by xeanovation of puaping
facility, the Coverumept has taken up the Pfoject as one of the top
priocity projecta of rehabilitatfon of existing project.



2. PROJECT AREA

IHe‘Prdjgct diéa ls_idcated'fo the right bank of the Blue Nile about
30 khﬂsouﬁheast of Wad NHedari in Ceatral Prbvihce, and extends between
the Dihder fiver and the Rahad tiver which are tributarfes of the Blue
Nlle.. The exi{sting Hurga and Nat ed Dlu puzing stations are attuated oc
the rlght bank of the Blue Nile. "

Cliuate of the project area 13 defined as the northern |
light*rainfall zone with an average annuai rainfall varyiug.D g to 400
pa. It is braodly divided 1nto three season ’ t“e dry Hinter, dty
sunnar aod wet 3susaer. The dry wiater lasts three nouths froa Decemher
to February which is cha:acterized by Low tenperature aad low humldity.
Yhe wet sufmer, fron July te Septemver vhere mace than 801 of the aonual
.rqinjall oceurs with high tenpgra;ure acd relatfvely high humidity, .
wﬁi1a the‘dr7 sunnet frou Hatch:td Noyémher‘(éicludlng July, August and
Septenber) ts characterized by high teéberature and low hunidity.

The soils in the, project area are ¢lassified fato Pellic Verisols
wbich are stdely koowm as black coltoa sofls in Sudan., The solls are
suitable for many kinds of crops but needs fertilizatfion egpecially with

nitrogen aod phosphorous.

JIrrigarion water will bé taken from the Blue Nile. Jhe water level
of the Blue Nlle flucuates seasonally raaging about 10a at existing.
Huiga prapfog statldd site.

3. REHABILITATION PLAN

In order to achieve stable production of exportable crops aad
‘iucrease offara facome by facreasing crop yleld, the following should
.béaqdnsidertd for project formulation,

3%, £) Ig s fnevitable for the Project to reaovate existiog pusplag
aka ~ statfons.

— T



ii)'?he‘naxluunjﬁse of existing canal networks 13 esseatfal with

maintenancc work.

"iQ)'The iy aed ‘oajor canals ShOuid_bé aodifled for continugus
- frrigacloa with olght aterage fn minot caopals,

v} The use of electrically delven motors would save both the

capital and the operatton cost of pujoping facilitles.

The basic fdea of rehabilitaiton punp station is shewn in folloviag
attachfaent 3) - 6).



4. REQUIRED FACILITY AND EQUIRYE'

PUMPING STATION.

™ FOR REMABILITATION OF THE EXISTING

EQUIPMENT LLiT (PUMPING STATION)

Equipnent/Punpleg staglon

1. Matn Punmp
Type

Q ty

2. Maia Hotor .
Rating

Startiag Hethod
Q'ey

3. Suctfon Valve

Homiwal Pla.
Q'ey

4. Discharge Valve

Nowinal Bia

¢'ty

HURCA TNPING STATION
Vertizal type double
Suctinn Yolute -Puap

90aldfrle x 23,52

x 75inid x 450ky.
3 sets

Vertica) Wouad Rotor

Ioductina Motor

450xw x BP,
3300V < 50Hz

Startiop Reslster
3 sets

Manvally Oparated

Battcrfly Valve
£00 an
1 sets

Macuelly Operated
Butterfly Valve

700

J setrs

NUR EODIH PUMPING STAT
Vertic¢al type Doudl .
" Suction Volute Puap

6053/u1n x 24n
x 1000mia’ x 310kw

3 sets

Verpical'ﬁound Rotc~
Induction Hotor

310kw x 62,
3300V x 50Kz

Cen\,
Startiang Resistor

J sets

Maoually Operated

Batterfly Valve
600 oo
J aets

Haoually Operated
Butterfly Valve

500 aa

3 sgets



EquipmedtIPquing station

5. Chack Yalva
Honleal Dia.

Q'ty

6. Auxiliary Equlpmeat

7. Plple
Material

Nooinal Dla

8. Switchgearc
Type

8. Power and Coatrol
Cables

HQKG& LRPING STATION ~ NUR EDDIN ?UHPING STATIOU

50 oo
J sets

Vacuua Pun§ ‘x 1 set

Seaking Punmp x 1 set
Sump Pump x 2 sets

Other Materlals x L lot

STEEL PIPE

800ua 71000a

Indoor Jse Heﬁal
Enclosed Self Standing

High Teasion Iacoaiog
Panel x 1 cubicle
High Teoston Stacter
"Pancl x 3 cubicles
Low teasioa TR & Low
Voltage Panel’

x 1 cubicle
P.Cs Pavel x 1 cubicle
Aux.Relay Paael

“x % .cublcles

1 lot

500 aa

3 gets
Vacuua Puwmp x 1 st
Sealiag Puap x L 3¢t
Sump Puop’ ¥ 2 sel:

Other materials x 1 ict

STEEL PIPE

600ua 5000a

Indoer Use Metal
Eaclosed Self Standiag

High ieosion Iacomin:;
Paael x 1 cublc e
High Tensioa Starter
Panel x 3 cubic e3
Low tensica Power
Supply Pagel

‘x 1 cublc e
D.C, Padel x 1 cublcle
Aux, Relay Panel

x 2 cublc. e

1L lot



5.

EQUIPMENT LIST (SUBSTATION)

. 220 SWITCHGEAR

Type : Odt@qéf:Use &etdl Eaclosed Self Spénding_
Ingconfog Scctfoa Panel x lzéubidle ' '
Regelving Section Pamel x 1 cubfele

. Main Traosformer

Capaclty: -4,000 KVA, 3 2 22/3.3 v
. ————
Q'ey : 1 uoit
xv Switchgear _ .
Type :  Outdoor Use Hetal Enclosed $elf Standiag
Iocoolog Section Pamel x 1 cudbicle

RgceLving Section Paael x 1 cubicle

. Cables

Power Traasuisslon Line betwcen Substation acd Punpiog Statiloans

{1) conductor
{2) Coacrete Pole
12a x 190 @ —— 45 sets

— 82
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6. rko;zct COST SStIHAribw

_ The cost estimacion for the Required cacility apd Equipuenc Iucluding
teplacement of the extating equipment, zod{Eication of the clvil work and
* the erection and installation'af the new equipnent fa order to impleuént the -
;'Cetlta Rehabilication Pgoject as part 11 inncdiate stage HURGA and '
VHUR-ED DIN pusplng atatlan™ is as follows;

1.KUGRA PUHPIHC.STATION |
1) Requite Facilitj and Equlpment CQJL ¥ 450 Milllen
2) Placement of the eIlstlng equipment
and « Iustallation cost

k) Hodiflcatlon of the civil work and

the erectlion ¢ost

2

¥ 50 Million-

5 ¥ 170 ¥ilifon
Ites 1. Total, ¥ 670 Hilldon

o

2. NUR-ED-DIM PUMPING STATION

¥ 310 Miilfon

1) Require Facflity and Equipmeat cost
2) Placement of the existing equipaent
acd Ingtallation cost ;7 ¥ 30 Killion
3) Modificatlea of the civil work arnd
the erection cost ¥ 150 Milifon

Iten 2. Total, ¥ 480 Killion

3. SUBSTATION

¥ 100 Millioca
¥ 30 Hillien
3) Civil'work aod ecection cost ¥ 100 Million -
Itea 3. Total ¥ 230 Million

1) Require Facility acd Equipment cost

-e

2) Iostallatfén cost

hes

4. ENGINEERING FEE 3 ¥ 120 Hillfea

GRAND TOTAL (ITEM 1+2+43+4) ¥ 1.5 bidifan,

Remarks; Kaport duty and any taxes in Sudon 1s not included
above estimation. B '
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WURDA & WUR BD DEIN DLOCKS

GEZIRA SOMGEE.
i RENOVATICHN I:S“‘I FATES .

L 106, ¢

)

ITEHS WHIT CQUANTITC . RACE 1 AOUNT & A
EE 1 ; H H : ll‘s H L.S .:_ L-g
1. ¢ Prediniraries, ? Sum ot Prov, - ot 1 200,000 - : 200,50
2+ t Field survoyo and.Design ¢ F : /0,000 : 2.9 : 100,000 : 103,00
3ot EARTHHORK:- : : : : :
1Goastruct now Fecder : : : s :
.Cr.mal to pick wp exdsting : 3 : : s
tpain ozhals. 1 H : H ]
1a) Fily by Sereper. i M3 11,000,000: 6,00 @ 6,000,000:
sb) Bxoavation by Drag 1 : S : :
: lipe. By 11,500,000 2,00 3,000,000:
10} ‘Remodelling of cvmtxng, : e : :
t  oenado. ¢ 790,000: 2.5  : 1,875,000: 10,875,050}
Av ¢ WATER COMTROL STRUCIURES i : : : :
 ta) Remodelling of oxipting: : : : : :
t Btmommar%.imr} t Ho. : D : 15000 600 ,000;
1b} Conctiuction of ney s : : : :
:  otructures { Minor ) it NWo. : 45. : 15000 :  675,000¢
1¢} Troffio bridgoes. s los 1 4 t 200,000 @ 00,000: 2,075,0 %
Sa %  FIELD CHANNELS ; 1 : :
1a) Hew AfXX : No. t 290 r 1% 0 107,50
:b) Re-:ode'xlxng of existing: : : -_ H T
: AfXX. : No. 1 100 T 0 @ 150,000: 337,57
=QRADIAGE :-- t H d :
t1- EARTIFORK 1- : : : : :
1a) Excavate Protection - 3 - : : _ i
Drain. : HY @ 790,000 @ 2,00 . 1,5%0,000:
1b) Collector Drains. 1 MY 31,200,000: 0 2.00 ¢ 2,400,000
12~ STRUCTURAES - : : . : : :
:a) Drain crosainzn. s Mo, ¢ 30 110,000 1 00,0008
:b) Drain out~ralla, FHOL 15 2 Q000 i 120,000: 320 X8
s BUILDINGY & R * ¥ _ 1
1 Purp Colony. i Sum § Prove @ $ 1,930,000
§ 7 . .
3_Yator Control l‘3. 4 Hoo 3 &0 : 45,000 : 2,700,000: _
t Management bulldinge ¢ Sum 3 Prove 3 2 1,500,000% 3,700, u"':l“__
t FUUPS AND PUMPING STATION:- : : : :
tl— Electro -- Machanical ¢ 3 : : :
H Equipmont. : 3 : s }
1a) Supply, deliver, ercet 3 : : : :
tand test rive units ocanh : H t :
14,5 U3/ sec. t oo S £2,000,000:10,000,000:
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HURGA % MUR %D _DELI_FOSKS

1TEM) DESCRIPTION PUDLE ¢ QUANTID t MATE -t AW 1 i
H 1 H : _ L;S i H _ lanft ~_=: L-S
3 H : : I3 t
1b) Custons and ‘l‘rcm..port LI L v 3
t  40% of (e) 3 Swm g : 800,000 5 Q0,000
12— Constivot pump_'hcmse t : 1 : :
:to acconodate the above : t : :
tpumping unito, t Sum t H :4,00) 0)0 ¢
iTransmission line and : s : N St
:fab-station t Sum ¢ : 15,000,000 : 19,800, %
: TOVAL s : : s t 43,407, 7
' 104 CONTINGENCIES ' : 3 2 4,340,
: GRAND TOTAL g : : ¢ ' 4'{,-748,
¢ ~(Say Forty Ei'(;ht.lﬂtillion} : : : :
1 . : : : : t
{Only Forty Eight Hillion Sudmnese Poundns) : :

Osn"\an/A‘bu Bakr//
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7. Impleﬁcnting'Urgnnivntidn

Project ihplcménling nguhcy will be the Ministry of'irrigution. ' \ \

coordinatlng by PPNU( Ceziva Rehabilitation Project HnnaLnent Unit) headed by j
the Hinlster of Ahriuu]turu and Matural Resources for (1nunc1ng and relation
vith other governrental organlzacxons concerned. The organization chart  wo— o =

is shoun in attachcmentq 2.



EXECUTIVE SUMMARY

S.1 INTRODUCTION

_ In July 1988, the Ministry of Finance and- Economlc Planning (MFEP) of the
Government of Sudan signéd a Contract Agreement with Sir Alexander Gibb & Padners
{worklng In assoclation with Hunting Technical Services and Newtech) to carry out the
Blue Nite Pump Schemes Modamization study. The commencement of the sludy was
delayed by the sévere flooding In Sudan In August and September 1988 and an Initlal
reconnalssance was eventually carried out in mid Oclober 1988, with the stad of the
soll survey and data collection In' November 1988, The objective of the project Is to
group and modernize some 60 existing lrrigation schemes on the Blue Nile, Including
implementation of; S . ' :

. new electrically drivén pumping stations o :

- new fink canals and lirigation distribution and dralpage systems where
necessary ) ' _

- rehabllitation of the existing ktigatlon and dralnage network to provide
efficlent water distdbition’

- Impioved water management technlques

- revitalised agricultural and cropping systems with increased farmer
Involvement.

The Pioject -Preparation Unlt (PPU) of the MFEP selected four mpreseniatlve
groups fof mote detaled study; Kassab and Busata on the east bank of the Nile and
Wad Hashim and Nayra on the wesl bank.

8.2 THE STUDY AREA
S.21 Physkcal Characteristics

The study atea Is Jocaled In the central clay plaln of Sudan between latitudes
12° 50" and 14° 20 N. On the east bank of the Blue Nile, the area extends from 80 km
noith of Sennar to 130 km south, whilslt on the west bank, thére are no schemes noith
of Sennar, the area extending for about 82 km from Sennar 10 the south. Tha area Is
bounded on the east by the Rahad and Dinder Rivers, whilst o the west of the Blue
Nile, the area generally exiends across the level plain to the more steeply dsing land
beyond.

The climate of the study area Is of troplcal continental type, govemsd by the
movement of tho boundary belween the norherly and southerdy winds. Ralnfall
Increases southwards from about 400 mm per year at Wad Modanl In the north to over
600 mm at the southern extremity.

There are only a few isolaled rock oulcrops In the vichity of the slixly area.
In general, the deep surface solls are pat of the Blue Nile alluvlal fan, which falls at
an average slopa of between 1 In 5000 and 1 in 10000 In the general direction of the
fiver. Away from the rlver, the land Is generally flat but significant level changes
occur as the result of old water courses and ficod channels. Small undralned basins
~occur In some areas within the fatier fands. While the malority of solls are tlays,
areas of sandier sofls are not uncommon. C o
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S22 Bxdsting lnigation
There are 62 Governmont owndd pump lirigatod schemes within the study area,
including some which have been Incorporaled Into adjacont schemes and othars which
have been abandoned. ' The otiginal area of the schemos administerod by tho BNASA Is
262,405 feddans.  Two schemes, Hurga and Nur Ed Din, admlinisterod by the Sudan
Gezira Board, cover some 22,275 feddans, ghing a tolal of 284,680 faddans for the sty
area, o _ : _ _
A thorough suvey of the pumps and pumpstations Indicates that the shuation
bas deterlorated over the years and that a large number of pumps are now either
Inoperative or pedorming very much below thelr deslgn requireménts.  This ks reflectad |
In the net cultivated areas In Table $.1 which Indicate that only 115,000 foddans out of
the 285,000 feddans. of orlginal scheme areas are currenlly culitvaled, a ¢ropping
intensity of 40% compared to the planned ¢tiopplng pattern of 60%. For Individual
schemes, the intensity varles from zero Yo over 70%. : o '

At present, BNASA alins 1o provide all its active tenants, le. those currently
growlng cotton, with necessary mechanisation seivices and farm Inputs for the cotton
crop together with cash advantes to cover the cosls of hlred labour, BNASA also buys
all harvested cotton. . The tenanls on the other hand assume full responsibllity for
growing sorghum, which Is thelr subsistence ctop.  Private sector ‘companles provide

mechanlsation services for land pieparation for the sorghum ¢rop.

Accurale population “figures for the study area are’ not avaiable, but in the 1983
census the population of the Sennar aréa was given as 283,000 with an averagé annual
growth of 3% and an average family slzé of 6 persons. This Is thought fo be an
underestimate. In the four representativa groups of Wad Hashim, Kassab, Busata and
Nayra, the population Is cumently estimated at 47,000 permanent reskients.

The area of the Blue Nie PUmp Schemes Is already substantially electrified with
a significant coverage of the study area by 33kV overhead distribution lines.

5.3 PLANNING CONSIDERATIONS
$3.1  Grouplng of Schemes

One of the principal measures 1o be taken on the Blue Nite Is to reduce the very
large number of schemes by grouping them Into a much smaller number of more easily
administered units.  Apart from the improved administration there would be economies
of scale In Infrastructure.  The land s generally Rat and he. grouplng can be amangoed
by pumplng lrom a very reduced number of stations and by constiucting link canals to
Joln up a number of smaller schemes, each at prosent provided with ts own’ pumpling
statlon, : -

Constructing pump stallons on the Blue Nite, capablé of providing water
throughout the year, Is expensive and even the smaller pump statlons Incur very
considerable costs for dewaterlng durlng construction.  With the vilde varlety of
pumplng duties and varlation In siles, no general rules could be made, but In those
cases where tho oplion of ‘ono or several pumpshes appeared viable, comparsons of
capital and operational costs were cairled out to delermine whether thore were
significant differences.

The location of suitable sltes for pumping presents one of the main problems
along the Blue Nile, particulady since pumplng from Jowest river feved Is necessary In



oider 10 provide an assured waler supply. - The first step to be laken was therefore 10
tocale such sites and a comprehensive survey ol possible sites was carrdod out ‘as pant
“of the fiedd work. In the event, the avallability of suitable sites has boen a limiting
factor in the determination of a number of groups. : C '

The second factor In grouplng the schemes Is the topography. In a number ol
Instances, there are old wver courses, oxbow. lakes and seasonal rlvers (khor} which
‘Influence the grouping either becauss the schemes either skie are physically distant or
because these leatures would be costly to cross with a link canal. This cost, the
additlonal water losses assoclated with long link canals and the waler management
requirements. wete considered In refatlon to the constnction, operation and management
. costs of additional pump stations. : '

' . Exlsling development was a third factor alfecting tha selection of the groups.
The ptesence of the two groups curcently being implemanted, tha Meina canal (feeding
the Rahad: scheme), the Sukl Agricultural Corporallon canal and the Seénnar Sugar
Corporation. Canat . Influenced the ¢holca of the groups, as crosslng those canals would
also be costly and potentlally disruptive. : :

The make up and areas of the gtoups are given In Table S.1 and are shown on
Figure 3.3.

8§32 Bxtension Areas

Thero |Is significant potential for extenslon of the pump schemes in cerain areas,
both between the existing schemes, as Infiling, and outskle them. ' The project's alm Is
to concentrate on modernizing “and rehabllitating the existing schemes. The potentlai
for extenslon has therefore generally been limited to those areas which lie adjacent to
the existing schemes and loglcally could be developed as part of them, rather than
developing large extensions out of all proportlon lo the exlsting schemes. Such
devetopment could possibly prejudice future development plans when more water becomes
available following the heightening of Roseires Dam,

One of two small areas have been Incorporated within the existing proposals as a
ratlonalisation process {most notably in the Wad Hashim area). However, more major
extenslons have been considered based on the soils, lopography and ease of command.
These are possible within the Nayra, Huiga, Kassab, Wad Er Red and Karko] groups.

Potentiat extenslon areas amount fo 63 360 foddans.

$.33 Health Aspects

The main health threats within the liigalion schemes are malaria, schistosomiasls
(bilharzla) and diarchoeal diseases. R s Imporiant that plans for modernization,
rehabilitation and extension of the lilgation areas should take Into account the
potential health hazards in order to minimise any adverse elfects. S
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" Blue Nile Purp Schenes

" OTABLE §.1 - GRCUPING OF $EHEMES

GROUP SCHEMES INCLwED ORIGINAL CULTIVATED  CURRENT
. HAME I S : . SCHERE 0 1987783 DEVELOPED

FEDOANS

. QEST BANK--
CVad Hashim  Vad Kashim Korth snd South, 23590 12535 23200

Mayiroo North, .\w'sla_'t, and South

'Saf.a' S Dar £s S'ﬁi'fa;-_ MKarafs, Safe ;lbdeen, ’ 2420 Sf-ﬂ: 9420
’ ' . Isleh, Abdeen,” Wad €0 abati,
Faltaheen, Um Shoka
Ramash \fad Rabats, Berro, Shallal, 15570 L0353 15570
Huncani, Gakhla, Ramash, babkera,

Kanshia, Wad EL Geroull, Xawkab

Nayra ‘ Kayra, Um Marih, Layouna, Seirc 16800 6152 18700

=~ EAST BANK-:--
Hurgs ' Hurga, Nur E£d Din 22275 7425. 19830
Kassab - Bersi, Gadein, Assar, Waod El Atbas 545675 23025 L8100

Gheresli, Sharbats, Xhairat,
Kassab North, Galein ard South

Susata Amara, Reweina, Abulla North end 59475 28597 59475
’ South, Kegeirat, Un ourraba,
Massars, Bucats, Tereira Koofa

shasheina/suki Suki, Shasheina, Wad Salmon ¥orth 52000 20826 52600
and South
Wad Er Reif * wad Er Relf, Wad EA For, Meina 5650 2055 4720
" Karko] furhans, Abu Usha, Xarko], 10900 1685 6700
' 2unurka '

B R T T AT T R R R tacrssassavess

Separate Shemes (not vieble for gfouping)

Tara - : : 1500 it 1500,

Arsra ' ' 1950 1000 1350
Bunzouga ' ' ' 10875 1780 10875
Totals 264680 1487 270040
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S4  AGRICULTURAL DEVELOPMENT
$4.1  Sols and Land Classification

The soils and land ¢lassilication studiss of the Blué Nile Pump Schemes
Moderntzation study were carried out with the alm .of providing a technical framéework
1o the modernizing and regrouping of the pump’ schemes. - Surveys were conducted
within the existing schemes; in ‘schemes lhal were under conskaration for extenston; In .
areas proposed for new: development, and In former agricultural lands requlring
reciamation. ST _

The Investigations were made al two levels of survéy. The first, along the Blue
Nite from Bunzouga. northwards to near Wad Medanl,- was a reglonal study, examining
the existing pump schemes and the lands around them. Secondly, more detalled
traverses were made In a number of representalive gréups of pump schemes. Al both
levels of suivey, soils were evaluated for thelr fand suitability for. lirigated agriculture,
withln the conditions of the proposed pump scheme. grouplngs, and according to the
United States Bureau of Reclamation (USBR) 1953 system, modified 10 suit Sudanese
conditions. Classes 2,3, 4 and 6 (respectively moderately suiable, marginally suftable,
special use, and pesmanently unsuitable) were identified In the study area.

S42 Crop Oplons

Colton and groundnuts were selected to be the major cash ciops In the ‘with
project’ situation.  These two crops give by far the best economlc returns for crops on
large areas. Vegelables would have a minor tolo to play as cash crops; they would also
be grown to some exient for subsistence. Sorghum would conlinue to ba grown fargely
as a subsistence crop on a significant proporion of the tenants' Jand. It Is believed
that such a mix ol cash and subslstence crops would be altractive to farmers In the
context of thelr belng glven greater freedom to select the crops grown In the haure.

Colton Is the main cash crop grown In the Sudan and colton production
technology Is well known to lrigation schéeme tenants. Modem, adequately financed and
well managed schemes, such as Rahad, have average yield levels of seod cotion of
around 6 or 7 kanlars/fd {850 or 990 kg/id). These have been high enough to suslaln
an acceptable level of financial viability for the tenants. Colton Is a crop that Is well
adapted to the soil and climatic conditions prevailing In the Blue Nie Pump Schemes
area.

Sorghum Is malnly grown In the Sudan as a ralnfed crop, either traditionally on
a subsistence basis around villages or In large government sponsored, machanlsed
schemes. In the Blue Nie Pump Schemes area, hrigated sorghum Is grown primarily for
the subsistence of Inigallon schemé tenants, thelr familles and thelr hired fabour.

Current ylelds for firlgated sorghum are around 450 kg/leddan, refiscting not
only the shortcomings of Inputs and husbandry bul, more Important, the Inadequate
Irsigation, so that a proportion of the area Is effectively only ralnfed. With adequate
Irrlgation and Inputs, ylelds would be expecled 1o rise to more than double this figure,

Groundnuls are grown as a major rotational crop on a number of lrigation
schemss, eg. Gezlra, Managil and Rahad, Yields commonly obtalned of 600 to 1200 kg/!d
{(unshelled welghty are usually high enough to, ghve an adequate retum to tanant farmears
on these schemes. Sale of groundnut hay, a valuable fivestock feedstuff, provides a
useful supplementary Incoma. :
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. Vegelablo crops whould ba Included In the projoct bt only as a minot crop.
Not all vegelables would be marketod fresh, pan of the produce, eg. of tomatoes and
onlonts, would be drled Immediately after barvest pilor to' safe.

543 Crop Rotations

. The present standard Blug Nile rotalion results in a cropping Intensity of
_approximately €6%, with 33% cotlon and 33% sorghum. Given the twin objectives. lor
the - project of inlensificatlon and diversilicatlon, the Consuliants studled different
- rotation oplions that would omh the fallow In order to ralse cropplng Intensity to 100%
and include a malor role for groundnits ‘and a minor rdle for vegelables as additional
_cash ¢yops. The oplions would, however, retaln cotton as the principal cash ¢top and
“sotghum as the farmers' food staple. ' '

From the viewpoint ol maximising returns to new Investment In imigation, it Is
.Clear that a 2 course_rotation, along Rahad lines, or a 3 course tolation along Managi
lines, would yleld the grealest benefits, In terms .6f both financlat retuins to farmers
and foreign exchange earnings for the nallon.  Rotallons with 4 or more courses
Including fodder crops and/for a lallow would yield much lawer benefits,

For the pd;p'o:s'e. df financlal and economic analyses of the project, it was
decided to examine In delad both a 2 course and & 3 course rotation. Thesa rotations
. would be¢ adapled for agroclimatic conditions In the Blue Nie Pumps Schemes area.

- S.44 Cropping Praciices

The cropping practices proposed for fleld crops are based on ARC
recommendations which cover the Blue Nile area and on farming operations currently
undertaken at Rahad. :

~ The number of irrigations applied would be Incteased to 10 for cotton and 4 for
sorghum. For vegeétables and groundnuts, 8 and 6 Iirlgations would be applied
téspectively. In dry periods, {requency of lirigation would normally be once every 2.
weeks, except for vegelable crops In eady slages of gromth which require more frequent
watering, typlcally once or twice per week. Duwing rainy months, some Irrigation would
be needed but inlgation frequency would be extended.

Expecled crop yields with project at full development are:

- cotton (seed ¢otion) 7 kantars/id (990 kg/id)
"« sorghum (threshed grain) 1000 kg/id

- vegetables (fresh produce) 5000 kg/id

- groundnuts (unshelled) 8OO kg/id

To ensure lhat'.h‘ighe: crop ylelds are oblained after modemization of the Blue
Nile Pump schemes, there will be a need for govemment to provide agrcultural support
services In the fields of research, extenslon and crop protection.
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45  ULivestock

ﬁ uvesléc'k-‘pvmer_s' are ‘primarily scheme tenants, cotion pickers and pastorallsts.
Animals are moslly herdod communally, close to villages and graze natural pasture and
crop reskdues. ' ' _

To develop livestock production In the sludy’ area eftectively, the following
general ptoposals would have to be eonsidered: .~

. a proper suey ot livestock popitation, movement and management practice
- within the whole of the sludy area should be carrled out; the authoritles
concerned should cooperate In thls, i P

- the lntﬁrbd;’gg'l"idh' of ,lbdde’:’ crops In limited aroas Wiiﬁln_' tha 's'.chome'_s' would
“have to be considered; these crops could be grown In aréas of low
suitability for lrrigated field crops. | .

- positive - pollcles towards recognition and development of the livestock
seclor In-lhe Study Area should be adopted by the BNASA. and by any
proposed organization which may teplace it. S ' .

- existing veterlnary offices, range and pasture administration offices, and the

Veterinary Research Laboratory should ba strengthened;

- the Livestock and Meat hiark_éling 'Corporal.lon (LMMC) should be provided
with ‘more [acilitles 1o cover all the markels and monitor livestock
movemenls in the study area.

$46 Forestry

There are three maln options possible for forestry development In the study area.
these are: . : '

- partially Irrlgated woodlots In areas unsultable for Iirigated field crop
preduction withln and adjacent to lislgation schemes;

- fully lrrigated plantations for the production of pdles (andfor loddes) on a
commerclal basls on land sukable for lrrigated field crop production;

- shefterbelts, windbreaks and canal side plantations.

Taking & broader view of forestry aclivilles In the Blue. Nie ared as a whole, it
needs to be emphasised thal the better consesvation and effeclive rehablitallon of
remalning sunt forest and dry land forest should play the major role In tha fulure
provision of forest products for the Blue Nils, Gezlra and Kharloum demand area as a
whole. ~ The development of occasionally krigaled woodiols and, even ¥ viable, of fully
Irigated commerclal forests, can at best only play a minor role In meeting the demand

fos forest products In the long term.
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‘8.5 PROJECT WORKS
8§51 Desordpion

. The project works comprise the giouping of the pump schemes Into elght viable
groups wilh one, or sometimés two, pumpstations serving each 'group. The works Include
the construction of storage reservolis ‘close 1o oach pumpstation; link canals to [oln the
maln canals of each scheme In the group: booster pumpstations “where requlred to
achleve command; remodeéliing of the existing canal ‘system,’ Including de-siitation of
canals and dralns and provislon of new control structures; Installation of power lines -
and substatlons to connect the pumpstations 1o the existing grid and Improvement of
communications (the roads and radlo telephone nétwork), :

S$52  Water Dendinds

. Gross water consumption for all groups, including Shashelna/Sukl and Ramash,
‘without  project’ Is estimated at around . 360 milllon r_n3-per year on the present
performance and ciopping patiern.  With the Intensification of ctopping and provision of
pumps . which provide the requlred water, this figure would rise to 960 milion mS per
year without extenslon areas or 1210 milllon m3 per year with extenslons. The
estimated Incrernental monthly water requlrements are ‘given in Table S$.2,

Table S.2 - Incrernental Water Requirements
' {mition mJ)

May Jun Jul Aug Sept Oct Nov Dec Jan Tot

Without exlension _
areas 865 30 74 23 115 126 90 61 52 &61

With extension
areas 106 33 11 39 160 175 127 85 72 914

These figures lte within tha 1140 miltion m3/year allowed for In the Roselres Dam -
Helghtening report for additiona? lirigation on the Blue Nile.

$53 Pumping Stations

~ The new"pumplng' slatlons ‘should be capable of pumping from the lowest river .
levels and should be electrically powered. The area of the Blue Nile pump schemes Is
alieady subslantlally electiified and Is capable with moderale exenslons of providing alt

necessary electrical power for electdcally driven pumpsets at the proposed new river
Intakes and booster pumplng stations. '
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Vatlous types and configurations of pumps have been considered. These efe as
foliows: . ' :

- submersible pumps . -
. Inclined {down the bank) pumps
- ventical wet well pumps '
- Vedical dry well pumps.

~ Having éarelully' consldered the vérlbu_s alternatlves the vertical wet well
Instaliation Is proposed as the most rellable type capable. of being easity malntalned
within the capabilities of tha facilities and stalf likely to be available. o

The most economical form of drive would be by electic molor couplsd direcily
to the pump and led by tha NEC grid supply. The supply voltage lor motors below
375 kW would be 415 V with 3.3 kV for molors above 400 KW. It Is acceptod that
3.3 kY Is not a standard NEC supply voltage and each pumping statlon would be
provided with its own substalion supplied from the NEG 33 kV or 11 kV supply.

$5.4 Lok Canals

A major factor aecling tho lnk canals deslgn was tha limitation of pumping
from the rlver to 18 h'o.urs,’day dus to restrictions In the powet supply from the grid.
An Intermittent watér suppiy to the minor canals would Impose almost- Impossible
management demands on the groups, with thelr much longer lengths of ¢anal between
pumplng slation and-field than on the Individual schemes. Durng thée si hour shut of,
canals would draln down, unless all gales were Immediately closed, and even then canal
losses would be significant. Once pumplig started, there would be a considerable delay
before the furthest canals were operaling -at full supply level,  With storaga In the
majos or minor canals, these dilficullles would be Inherenl. For ease of waler
management therelore, a continuous 24-hour flow to sach scheme Wwithin the group Is
deslrable and there Is a need 10 store 6 hours supply of Irigation water. it was
concluded that the oplimum solution was o provide a storage reservolr at the head of
each fink canal. This minimlses the siza and cost of the link canals and struclures and
also has the Impoitant added advanlage of removal of a large proportion of the st load
before water enters the link canal and lirigation system generally.

Standatd Minislry of lirigation rolfer siulce gated canal control struclures have
been used, as they are proven In use, make good use of local materials and the masonry
structures have a lower forelgn exchange cost.

The seservolrs are located as near as possible to the upstream end of the canal
and designed to be able 1o operate either on or off fine. This will enable them 1o trap
as much silt as possible during the main krigation season. Each reservolr can then be
drained Jor annual desilting when Inlgation demand s low, le. during the first six
months of each year.

$55 Distribution System

The distibution systems ate generally In a vory poor state of tepalr. There Is a
backlog of siit clearance, weed clearance and bank malatenance. Structure controd gates
are usted, bioken and Inoperable and masonry work Is In need of tepalr, road crossing
plpework Is damaged and there are Vidually no water lavol gauges. '
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i ls lherefore plannod 1o remodet all canals and repla(:e ait slruclures as almost
nong are In good working order at present,

856 Bectrﬁcabon

Eleclrica! Ioads al the study pumplng statlons are shovm In Annexe J, tolal peak
_load amounling to approximately 15 MW (excluding extension areas) and 21 Mw
- {including all extenslon areas). Estimates of fulure non-study loads in the area served
by the Sennar, Mina Shatil and Hag Abdulla substatlons for 1998 amount to
approxlmale!y 73 MW againgt a present load of about 30 MW,

$6  INSTITUTIONAL FRAMEWORK
$6.1 Ins!i:woml Options
In:j,l_:‘rtmi(mél bptions that were consl’d_eréd:
1. Mainﬁin and sfrengihen the BNASA - the corporale oplion.

2. Provide central management and se:vlces through a fimited lability
company.

3. Provide management and services through farmer co-operatives al each
gioup - the co-operativa, option.

4. Perovide services through exlsling agencles and the private seclot 1o groups
ol Independent lenant farmers which have flexibility of cholce as to thelr
own ofganisation and Internal management,

S$6.2 PW _lnsﬁtmional Arrangemems

The proposed Inslitutional arrangements Involve a humber of organ!zations
namely the Farmers’ Unlon, the MOI, ABS, MOANR, the Private Seclor and a P:o{ect
Planning Coordination Comrmtlee {and Unit).

Farmers Groups

Individually defined, transferable and asslgnable temancies should be issued to the .
farmess.  The period of the leasa should be not less than 30 years with a sight of
tenewal. Each siiting tenant-al-will would be granted a tenancy over a 15 feddan
holding divided Info thréeé § feddan Irrigated plots (hawasha). If farmers have plots In
three contiguous Abu ishreen, these three krigation units would together constitute a
Group of 18 farmers with a total area of 270 feddan, These Groups would be reglstered
by the Farmers' Unions In the name of a Group Leader, elected by the Group ‘members -
under Unlon supervision. :

The Fanness' Uni(m

No ¢hange In the presenl structure or procedures of the exlsiing Farmers’
Unlons Is envisaged. It Is recommended, however, that the Unlons be encouraged to
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undertake more responsibity In the the aMalrs of thelr members. The Farmers' Unlons -

will be responstble for the general organization and management of the farmers as a
whole. In conjunction with other tino ageéncles, they. wil be Involved In Clop tesouice
ptanning, water supplies, credit, mechanisation, Uansport and matketing and water
charges. : S T .

Water

Thé ‘operation and malntenance’ of the lidgation system from the pumplng $ource
to. the field outlel Into the Abu Ishreen would be the responsibility of tha Minlstry of
frrigation. - MOl should appolnt an lirigation Manager for the Blue Nite Pump Schemes
to whom both the Mechanical and Chvil Divisions would be directlly answerable,  Full
Infrastructural needs and required staff should be supplied, Including housing and

transport, so that such deficlencies may not be cited as reasons for poor performance.

Extenslon services for the modernized Blug Nile Pump Schemes are would be
made avallable by MOANR through the Reglonal Director of Extenslon. - Each Irigation _
- group would be served by one of two Extension Sub Units depending on the number of
tenants In the group. A total of 12 Sub Units ‘would be needed.  These would be
located In large villages and conttolled from 3 Exdenslon Units, In Sennar, Singa and
Suki Towns.

Crop Protettion

The enllre crop protection operallon would be the tesponsibility of the Crop
Prolection Department of MOANR who would appolnt a Project Entomologlst to manage
this aspect. Such supervisory functions as were previously undertaken by the
Corporallon would be transferred to the Department Including such stalf or other
Infrastructure as may be necessary.

Mechanisation

Consideration should be gliven to the possibllity ol a management buy-out of new
- BNASA workshop facilitles with the flnancial support of the Sudan Agrlcultural Bank.

Funds would need to be allocated for Initial technlcal asslstance patticutarly In the field
of financlal conlrol and resource management. ;

Agncutural Research

ARC's Sennar Research Station is well pltaced to support the technical

development of Irrigated cropping In the Blue Nile area, Six key tesearch toplcs for on
farm trials have been Mdentified: : L

- variely tials for selected field ¢rops, la. cotton, groundnuts ard sorghum:
. crop fentiisation requirernents of selected field crops;

< crop waler reulrements and farm lavel water management;

- Insect pest and weed control; :

- crop rotations and Introduction of new field and fodder crops;

< Introduction of expont quality hosticuttural €rops.
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R Cosls are based al January 1989 plrce levels with iorelgn exchange costs
expressed In US $ and local costs In Sudanese pounds Totals are expressod In US. §
- the officlal echange rate of US $ = LS 45,

S.a _ECO&'O'WC __AND FINANC!AL ANALYSIS
81 Economic and Financkl Assumptions
| The analyses have boen caniod out In three stagos.

i ECOnomlc eva!uatlon techniques are used lo compare the ‘Wwith' and ‘without

- project’ case lo rank tha Individual groups In terms of thelr economic rates
of relurn -

"2, The economic rankmg exerclsa Is then used to assist In deﬂntng a spocd‘ ic
_ deVelopmen! plan lor the whole pro]ecl area. The dsvelopmenl plan
provides a phased programme of development for the groups Including
extenslon areas over a period of about 18 years. The most favourable
groups ' In terms of thelr economic rates of retuin, technical suitability and
physicat locatlon are inciuded In the first 5 year period of the development

plan.

3. Finally, an economlc fate Is caleulated for the complete davé!opment plan
which Includes all cosls such as transmisslon and Inslitutional costs which
cannot be convenlently aitributed to individual groups.

The financlal avaluation follows the same procedure and derives financlal rates
of return for the Individual groups and the development plan as a whole.

A revised lorelgn exchange market system was announced in Oclober 1988, Two
main exchanga rate regimes were established; an official rale of exchange at LS 45 =
USS 1.0 and a commerclal markeét rate of Ls 120 = US$ 1.0. The study has assumed a
freo _market equilibrium rate al LS 10.0 = US$ 1.0. This premlum Is refiected In the
economlc pricing of goods and services by mducmg the value of the domestic cunency
component in market prices by a standard conversion faclor {SFC) of 0.45.

Long term commodity piices used In the analysls are shown In Table 8.5, '

Table S5 - Commodity Prices (1935) -

CiF Valuo Faimngate Piice (LS/1)
US. $41) Economic Financlal
Cotton 1833 - 4043 3141
Groundnuts: - 1632 1228
- oil 788
.= meal 92
Sorghum 93 440 7710

Vegelables NA _ 432 960
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Su.-mr'y of Caph'ﬂ_ Costs (Ust x 1,000)

TABLE §.3"

TOTAL

Pirip Lixx IRRICATIOH in;kx-. - _ o
CROUP STATIONS CAMALS. . o & STRUCTURE FOREIGH LOCAL | GRANO °
- - ORAINAGE (L$x1000y -

AD KASHIH 6,895 5,305 267 8 | 1,07 22,030 16,035
SAFA 5,5% 6,600 1o 2 | 9,292 20,585 13,866
NAYRA _— S o o L '
without extension 8,434 7,476 2020 1,057 12,870 27,983 19,038
Vith exteasion 10,502 7,684 3,654 1,238 15,468 31,843 22,478
HUZGA L = .. S
Uithout extensicn 4,306 3,527 2,21 1,710 8,114 18,657 13,814
Vith extension 92,814 5,617 2,892 3,455 19,450 39,278 28,178
XASSAR . ‘ U . ' - ,
Without extension 4,650 15,834 5,242 2,359 | . 20,043 46,270 30,326
Uith extension 7,840 16,423 8,158 3,017 23,476 53,918 35,458
BUSATA 12,059 12,038 6,815 4,47s 2,167 50,630 35,418
VD ER RELF : N . :
Vithout extension 2,615 599 541 255 2,802 5,540 - 4,033
Vith extension 3,246 1,056 261 348 3,908 7,688 5,611
KARKOS ] '
Without extension 4,642 5,198 758 2,035 8,206 19,970 12,644
uith extension 7,076 6,731 4,051 2,699 15,574 31,422 20,557
SEPARATE SCHEKES . . : '
Tams 1,640 594 172 7 1,689 3,756 2,504
Azars 1,651 586 155 90 §,85% 3,726 2,482
Bunzouga 3,795 1,493 1,244 556 926 9,736 7,089
TOIALS : v
Uithout extension 58,515 59,254 23,087 14,445 104,879 226,882 155,208
Vith extension 70,103 43,528 38,260 17,785 128,716 274,319 189,576
W0 STAGE DEVI. OPTION _ .
Kassab - Stage 1 7,058 18,362 5,22 2,359 20,456 47,589 31,032

Stage 2 {1 70 2,916 720 3,048 6,331 4,455
Hurgs - Stage 1 6,189 4,505 2,21 1,710 8,599 18,342 12,473

Stage 2 5,839 628 7,624 1,745 11,822 22,549 16,833

Exchange Rate 1 USS x LS 4.5
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' Three sensitivity tests have been cauted oul to determine i the Inkial ranking
Is aﬂecl(.-d by the ldl(w!ng changes .

(1) decline In the future price of cotton by 25%

(2) docrease In cropprng Intensities 10 66% by omitling groundnut production

(3) slower bu!!d ol bonems over a 6 year poriod

' Even under the pessimistic assumpﬁons concerning reduced cotlon price,
decreased cropping Intensities or slower build up of benefts, the rates of retumn for alt
the groups temain allractive. The decline In the ¢otion price has the most significant

effect on the ERRs. This Is 1o be expected as about 70% of net agrlcullura! benefits
“are demed from cotton. ~

The ﬁn.ancla! evaluallon idlows the same melhodo!ogy and assumptions used for
the économic eévalvation exceptl that the analyses are undertaken ln terms of market
'prlces for project costs and benefils which Include all duties and taxes. The financlal
rates of relurn for the individual groups are sigaificantly fowee than the economic rates
of return. * Yhis' Is mainly due to Inclusion of taxes and duties pald by tho farmers
which teduce thelr crop incomes In the financtal analyses. However, the ranking of the
groups remalns unaffecled.

$.83 Fanin Budgels

An average farm budgel for a 15 faddan holding based on a standard cropplng
pattern Is set oul In Table $5.7. This Indicales thal with the modernlzation programme,
tenants will have a consldetably Increased Income compared with thelr present Income.
For the standard c¢ropping pattern a tenant can expect an avérage net farm income of
over LS 12,600 per 15 feddan holding. This Is after deducting ali crop growing cosls,
water charges, ¢redit costs and other cosls. '

Table $.7 - Net Farmm Incoma from an Average Irngatad Hddmg
At Full Development

With Project: LS

Crop Income (1) : 19778
tess . ' '

Water Charges 1932
Credit Cosls _ : 2343
tabour-hired . 2631
Other Cosls 245
Tolal deductions 7156
Net farm Incorne' ' ' 12622

Withowut Project:
Net Farm income 1319
Net Incremental Income 11303

(1) Net of all Input costs Including taxes etc.
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584

resouices.

59
5.9.1

Based on the profect ranking three optlons have boen cOnsldemd which hava an
aven rate of development, without undue poaks In sliher Hnanclal or constiuction

Optlon A

Option B

Option C

Thess opticns are:

Se?ecting lha alternative within each group of whh‘ or ‘wnhom :
extension’ depending on which has the highest economlc rate of .

-return, and ranking the groups thus selected strictly by highest .

rate of teturn.  This results In a mbdute of groups, some with -

. extenslon areas and others without, and a peak devdopmenl rate

of 15500 feddans per year

Selacling Ihe ‘with extensldn ahematlve th a!l Casos, Whera this
Is available and ranking by highest economic rate of retun. Yhe
development tate peaks at 17,500 !oddans per year,

- As lor Opﬂon B above bul with the Hurga and Kassab groups,

which havé large polentlal extension areas and fall early In tha
programme, developing thelr extenslons after the development of
all otheér areas. There is thus a two slags development for: tha
Hurga and Kassab groups. Some minor adjustment was also made
to the programming of the Karko] group to malntain the peak of
development within th¢ 17,500 feddans per year. This latter
group would be constructed all In one stage as h falis late In the -
development plan,

Economic and financial rates of return haVe been calculaled for each
development plan option assuming a time horlzon of 35 years. Costs ;and - benefils
assoclated with each group ate phased by project year, the last group commencing
construction In Project Year 15 for Options A and C and Year 16 for Option B. The
resulis summarised in Table $.8.

Table 5.8 - Development Plan Options
Economic and Flnanctadl Rates of Relumn

ERR% FRR%

Option A 24 20
Option B 35 20
Option C 33 i8

THE DEVELOPMENT PLAN

Recommended Programmo

The three optlons considered do not tasult In wldeiy different rates of retum.
Oplion A covers a net area of modernlzation, rehablifitation and new development of
almost 229,000 feddans, whilst Optlons B and C cover slighly over 270,000 foddans.
Optlons B and G, as expected, result In slighlly lower rates of return,
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592 instifutional Aspeds

An éﬁec!iv?e:=lnslituiiohal structyre Is a 'fun'dénj.teﬁ!a_l lequ'lr'émem to the success
of the project.  However, whatever solution Is adopted, the foliowlng conclustons will
apply. ' - R

1. The supply of krgation water should rémaln under the contrd of the MOl
for the foreseeable huture and adequate funds should be provkled to enable
them to perform this funclion. Hence the groups will not be entlrsly
privatised. ' : S : R s

2. Changes are necéssary to the ‘exlsting BNASA 6rganl;alion and k must be
assumed that it wil be phased out as the Involvement ol the privale seclor
Increases.  -The question Is at whal rate ‘and In which way this wil be

“achieved. It should be possible 1o re-deploy many of the exisling staff

within the administrative framework of the Proect.

3. Although the new groups are likely 1o be operated by the private sector,
some residual body wil be fequired lo administer the schemes that have not
yet beenn modernized. ' . ' g :

4. A strong and eflective profect plannlng and coordlnation unlt must be
established to oversee the Implementation of the project.

593 Implementation

The sludy 1o date has been underaken generally to. feasibility level, wlih some
additional survey work and Investigations for the four tepresentative groups of Busata,
Kassab, Wad Hashim and Nayra. These groups are the subject of specific, more detailed
repotts {Yolumes 3 and 4).

However, the information available Is not consdersd adequate for the preparation
- of final designs and tender documenls. Additional topographlcal surveys wil be requlred
for all the groups of the development programme, including \he representative areas,
though the surveys of Hurga, Busata and Kassab, with thelr extenslon areas, could bo
completed as a firsl stage. This could be accomplished either by normal ground survey
methods or by aerial survey. In view of the exensive areas lo be coversd the latler
couise would be preferable, :

Once this Information is available, tender documenls can be prepared In the

normal way. It has been assumed thal the survey work and document preparation would
be completed during the fist project year for each group.
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