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Preliminary Report on Elecirification, Groupjng,
Extension and Modificativn of the Pumping
Schemes on the Blue und White Niles

INTRODUCTION

In 1931 the Sudan Government started the development of the
livelihood schemes on Kawa. The main livelihood schemes develop-
ed then were Dueim, Fatisa, Hashaba and Um Gar with a gross
area of nearly 21,000 feddans irrigated by pumps from the White
Nile. Later this was followed by the development of Wad Nimir,
Shabasha, Wakara and Abger pumping schemes with a total area
of 6,700 feddans. The construction of Gebel Aulia Dam in 1937
provided low lifting heads during the period of irrigation of cotton,
dura and wheat, which encouraged the private sector to invest their
capital in development of pumping schemes on the White Nile. All
the livelihood schemes were then administered by the White Nile
Board which was established in 1943 In 1970 the administration of’
these schemes came under the Agrarian Reform C orporation which
was established in 1968. The development on the Blue Nile began
some 20 years after development on the White Nile, partly because
hydrological conditions are not favourable owing to the high and
variable pumping heads on the Blue Nile. The major development
of the pumping schemes took place between 1950 and 1957 when
cotton prices were high. It is now estimated that the total area under
pump irrigation on the Blue Nile is one third of the total area of the
pumping schemes.

In 1964 (October Revolution) the people raised the banner of
nationalization and agrarian reform. Since then, the owners. scared
of their schemes being nationalized. took nointerestin keepingup or
improving the condition of these schemes. When the Government
began the nationalization of pumping schemes on the White and
Blue Niies in 1968, most of the production elements were found to
be in very bad condition. The May Revolutionary Government
nationalized all schemes with pump diameters bigger than 6 inches.
Now the pumping schemes which come under the direct administ-
ration of the Agrarian Reform Corporation on the White and Blue
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Niles are nearhy 250 schemes, ranging in size from as small as 180
feddans net cultivable arca 1o 30.000 feddans. '

| PUMPS AND PUM? SCHEMES

Most of the pump schemes were not designed according 1o
normal engineering practice and were hurriedly constructed. As 4
result of this the foundations of the engines and pumps are badly built
and. consequently. most of the enginesare not properly erccted. A big
number of the engines and pumps are exposed to the sun and dust
with no pump house or shed Lo protect them. In some of the large
«ehemes like £l Ghazala scheme. even the overhead cranes werc not
installed for handling the very heavy engines and pumps which need
repair or overhauling. All the pumps in the existing schemes arc
built in such a way that the water can only be pumped at levels very

much higher than the minimum river levels, and even with the nor--

mal pumping levels the efficiency is very much reduced due to the
positioning of the pumps which are usually built 4 metres or more
above the normal water level. A large number of the engines and
pumps in the schemes are of different make and some of them are now
out of production. The majority of the engines work for 24 hours
during the peak water demand, and in most of the schemes there is
o standby. The diamcter of the cuction and delivery pipes is usu-
ally smaller than the engine power, thus giving less water than ori-
sinally designed for. Not only that but in some of the schemes the
speed of the engines is reduced to cope with the size of the pump.

IT STAFF AND OPERATION

The personnel operating, repairing and overhauling the engines
and pumps are hardly skilled. There are no workshops or equip-
ment for proper maintenance or overhauling of the engines. There
is hardly any service offered to the labourers and mechanics working
in the pumping stations, and most of them are not given housing.
This makes it very diificult for any man, skilled or unskilled, to at-
tend to his engine and detect the faults at the time when they occur.
Therefore, it was incvitable that major defects should have occurred,
and in many engines the crank shafts were broken dueto the negligence
of operating stafl. Spare parts arc only bought whenever any of the
engines or pumps is out of order or broken. All these factors
reduce the lifespan of the engines and pumps, increase the cost of
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repairs and overhauls and also increase the fuel and grease consfump-
tion. There is no record to show the history of the engines or the
consumption of fuel and grease in any of the pumping stafions,
which means that the staff have to be oriented and properly trained
to be able to run the engines efficiently and to keep good records.
There are no stores or storekeepers to control the distribution of
fuel and spare parts. Whenever spare parts arc bought from the
market or ordered from abroad and rcceived by the engineer in-
charge they are handed to the head cngine drivers who take them
straight for the repair or overhaul of the engines and pumps. This
makcs it impossible to control the use ol spare parts. Not only that,
but due to the acute shortage of engineers and efficient mechanics, it
is the head drivers of the engines who decide on whether to change
any part of the engine. Thus the cost of maintenance and overhaul
is further increased.

11 IRRIGATION SYSTEM

There is no system of irrigation, and the pumping hours mainly
depend on the agricultural inspector of the individual scheme. Due
to the lack of personnel and a system of water control in the field,
the irrigation water is misused, thus causing difficulties and a rise
in cost of production. The lack of telephones and efficient communi-
cations makes the water control very difficult and it is normal that
wash-out of canal banks takes place, thus further increasing the
production cost. The canalization of o large number of the schemes
is not executed according to normal cnzineering practice, and what
has been executed is different from the proposed layout of canali-
zation for some schemes. There are no maps for a lot of the schemes,
peither in the offices of the Survey Liepartment nor clsewhere. In
a number of the existing pump schemes only two-t hirds of the arca
is developed, thus upsetting the rofalion,

For the above reasons and factsand 1o avoid collapse of the pump
schemes it has become obvious that a lot of changes and improve-
ments have to take place in the existing pumping schemes. The fol-
lowing reformation and improvements are snggested

| Electrification of the pumping scheiies
The installation of three turbines out of seven as a first stage on
the Roseires Dam, each generating i maximum of 30,000 kilowatts
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will provide electrical energy which has to be utilised either on
agriculture or in industry or both. Since the generation of electricity
from Roseires Dam was started in July 1971 the importance of find-
ing immediate resources for its use has becomea necessity. Itis wiscly
thought to use some of the energy in electrifying the existing pump-
ing schemes on the Blue and White Niles. Besides increasing the
cfficiency and reducing operation costs, the use of electrically-
driven motors will save hard currency, i.c. the cost of fuel and
lubricant. The spare parts used in electrically-driven motor pumps
are less than those used for diesel engines. The total cost of fuel.
lubricants and spare parts now used in the existing pumping schemes
is estimated at a million pounds approximately.

Y Grouping of the schemes

It is also thought that the grouping of the existing schemes ac-
cording to their proximity to one another, will reduce the operation
costs and improve the pumping sites, which will be selected accord-
ing to engineering practice. The grouping will of course reduce the
number of the pumping stations and also the number of stand-by
units. thus reducing the capital cost when changing to electrically-
driven motors.

3 Extension to the existing schemes

There are undeveloped areas, lying in between or adjacent to the
existing schemes which will be developed. The development of such
areas will increase the areas of the grouped schemes so that they will
be of fairly sizable areas, i.e. whenever possible an area of about
30.000 feddans is deemed suitable.

4 Muodification of the available power according to  the actual
requirements

The available power on the existing schemes is usually in excess
of that required for the water duties, Therefore when changing to
elecrically-driven motor pumps, the power required has to be calcu-
lated according to the irrigation factors and duties. The maximum
water use per day on the available cultivable area is known as the
peak gross factor. The highest peak factor for the areas on the Blue
and White Niles is taken as 30 cubic metres per day per cropped
feddan. When considering the electrification it has been considercd
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that two-thirds of the available land is being irrigated. Considera-
tion has also been made for 100 %, irrization. -

5 Maodification of canalization
The main and major canals will be designed and modified for
continuous watering with night storage in minor canals. The canals
and ficld outlet pipes will be designed in accordance with the Minis-
try of Irrigation technical notes and normal engineering practice.
The electrification, grouping and extcnsion of the Blue Nile pum-
ping schemes will be given priority (0 the White Nile pumping

-schemes.

6 Proper location of the pumping stations

The existing pump sites for a large number of the schemes are vul-
nerable to both bank erosion and desilting of the intakes. The inlet
channels of some of the pumping schemes on the White Nile are
objectionably long reaching five kilometres or more. The selection of
these sites was not according to engincering practice and some of the
pumping stations are in danger of being eroded. Some of the pumps
are being repaired very frequently duc to the heavy deposition of
sand. When carrying out the electrification, grouping and extension,
necessary engineering requirements will be satisfied including proper
selection of sites.




Blue Nile Pumping Schemes

LOCATION OF SCHEMES, AREAS AND PUMP DATA

The existing pump schemes on the Blue Nile cover & strip of app-
roximately 40 kilometres north of Sennar and 120 kilometres south
of Sennar. The total number of schemes on both sides of the Blue
Nile which come under the direct administration of the Agrarian
Reform Corporation is 62 with areas ranging from as small as 180
feddans gross 1o 30,000 feddans. The number of schemes on the
cast bank is 32 and that on the west bank is 30. The gross arca ol
the existing schemes is nearly 282,000 feddans, and the proposed
area of extensions is approximately 97,000 feddans.

General information on these schemes is given in the following
tables:

Table 1*: showing all the schemes on the east bank of the Blue
Nile with their respective cotton areas, number and make of engines,
horse-power and the estimated future lifespan of each engine.

Table 11: showing all schemes on the west bank of the Blue
Nile with their respective areas, number and make of engines, h.p.
and the estimated future lifetime of each engine.

Table I11: showing the schemes, with their full supply levels and
the maximum and minimum static heads.

Electrification

In order to draw a suitable plan of electrification of the pumping
schemes that would cope with the Five-Year Plan, we have to give
priority to the schemes lying within the existing 33 kV. overhead
transmission lines between Sennar and Singa and those which will
be constructed for El Suki and Rahad projects.

The survey on the existing pumping stations of the Blue Nile
showed that the engines can be categorized according to their con-
dition into three parts:

(i) Engines which are obsolete and need immediate replacement.
(ii) Engines which cannot be efficiently operated after the end
of the Five-Year Plan (1974/75).

*For all tables see Appendices p. 23
O

(iii) Engines which can be operated economically and effictg..
after the end of the Five-Year Plan (74/75).

Table 1V shows the schemes which lic within the existing 33 kV:
overhead transmission lines and those which will be constructéd on
the east and west banks of the Blue Nile. The scrap and obsolete
engines are also indicated. It is intendcd that the engines and pumps
which are in good condition will be transferred to the pumping sta-
tions according to the plan and priority of electrification. Hence
the good engines and pumps of the Blue Nile will be transferred to
the pumping stations on the White Nile according to a certain prio-
rity. This procedure of work will have the following advantages:

(i) Electrification may be done in «w.ages in phase with the Five-
Year Plan.

(i) The diesel-driven engines and pumps in the existing pumping
stations will be utilized fully, i.c. the engines which are in
good condition will be transferred to the sites on the White
Nile where their diesel engines need replacement, thereby
improving the irrigation conditions of the diesel-driven pump-
ing schemes on the White Nile.

(iii) Besides distributing the capital investment over a number
of years, the planning in such @ manner will increase the
efficiency of the pumping schemes and decrease the cost of
operation, bringing therefore a decrease in the irrigation cost.

The required working power per feddan of cropped area is cal-
culated in accordance with the following formula:

U
75 M

h.p. =

where: “Q" is the discharge in litres per second per cropped feddan:
‘H" is the total head in metres under which the pump will work :
and *M’ is the cfliciency of the electrical motor/pump sets (taken
as 80%).

According to normal engineering practice, the peak crop factor
is taken as 30 cubic metres per cropped feddan per day. Normally
two-thirds of the available area is being irrigated, and the pumps
operate for 18 hours per day. It is cnvisaged that the intensity of
cropping and hence irrigation will be increased to 1007,

-
I




As most of the schemes lie upstream of Sennar Dam, the fluctu-
ation of the river is reduced to a minimum and the total head under
which the pumps will work isestimated as 14 5metres on the average.
According to the above:

0%10 o
Q = mfﬂqﬁ} IIU’L:.;‘:-L"...

Power required per cropped feddan = %ESE = 0.11 h.p.

This figure is considered as an average value and will have to be
adjusted when assessing more closely the required capacity of ihe
individual schemes. Therefore the electrification of the existing diesel-
driven pumps would entail not only the installation of another type
of pump. but a complete revision of the design criteria for each indi-
vidual scheme. with the result of providing the most adequate motor
and pump scts to match the necessary head and discharge require-
ments for the proper irrigation of the associate fields.

Grouping and extension of the schemes

The grouping of the Blue Nile pumping schemes has been pro-
posed in such a way that 56 of the existing schemes are groupad
into 11 schemes. There are another 6isolated schemes that cannot be
grouped (see Table VI), and it is suggested that the extensions to
these schemes be dealt with when preparing the final report. Table V
shows the grouping of the schemes with the proposed extension and
available h.p.

Most of the probable areas proposed for extensions to the exist-
ing schemes were mainly proposed by their owners before nationali-
zation. The total proposed area of extensions is approximately
97,000 feddans.

Considering that the horse-power required per cropped feddan
is 0.110, the total horse-power of each of the electrificd schemes
with their extensions included is tabulated as shown opposite.

Thus the total h.p. required for % cropping is nearly 26,600 and
for 100°, cropping. 39.900 h.p. It is worth noting that the total

Gross Cropped  h.p. cropped

ltem Scheme area area arca x 0.11
I Hurga Group 51570 34380 3781.8
3 Kassab Group 55180 36787 4046 .6
3 El Hegeirat Group 22180 14787 16266
4 Busata Group 47045 31363 34499
5 Shasheina Group 42000 28000 3080.0
& Wad Salam Group 33650 22433 2467.6
7 Karkog Group 9550 6366 700.3
8 El Nayra Group 31440 20960 2305.6
9 El Rammash Group 29070 19380 2131.8

10 El Safa Group 17420 11613 1277.4

11 wad Hashim Group 23589 15726 1729.9

ToTaL 362694 241795 26597.5

power available now on the existing schicies of the Blue Nile is equi-
valent to 31,880 h.p. and the gross area is nearly 282,000

In pump irrigation, the efficient use and number of pumps in each
scheme should be carefully considered. Whenever possible a mini-
mum of four pumps working for 18 hours per day is thought to be
the best arrangement ; because it will'be possible to achieve the same
output from three of the pumps working for 24 hours per day, and
therefore no separate standby is needed.

Suitable sites for pump stations

The requirements which have to be satisfied in the location of a

satisfactory pump station site may be summarized as follows:

(i) There should be sufficient depth of water adjacent to the river
bank at low river so that siltation of the inlet channels is re-
duced to a minimum,

(i) The bank slope should be as steep as possible so as to keep
to a minimum the length of intuke and delivery piping.

(iii) The ground level at the pump stition sites should be as high
as possible so as to minimise the risk of flooding at high river.

The availability of suitable pump siation sites on the Blue Nile

is affected by the following factors:

(a) Meandering of the river channcl: the location of the pump

houses and intakes in relation to the meander pattern is important.
since both desilting of intakes, and the protection of river banks




can becomie expensive items in the operating costs of a pump sta-
tion. While the low rate of lateral erosion taking place at low water
levels ereates the usual zones of crosion, it is the flood crosion which
is the more serious factor. The high river flood erosion operates in
two directions: first the maximum current tends to leave the con-
cave area of meander and the point of maximum crosion moves
downstream causing increased turbulance; secondly the rise in water
levels leads 1o saturation of the river bank. When the flood quickly
subsides, the bank collapscs due to the internal pore waler pressure,
which is no longer balanced by the external hydrostatic pressure.

Hengce the proposed pump station sites will be chosen upstream
of the point of maximum erosion since it may be expecied to shorten
the lenzth of bank protections.

(b) The extent of the eroded lands between the river bank and
the high clay plain is a major factor when considering the capital
cost. A canal embankment is generally limited to two or three metres
above ground level or the irrigation supply has to be conveyed
through a rising main from the pump house on the river bank to the
canal head.

(c) The operation schedule of Sennar Dam greatly afiects the
pump station sites, and the reservoir backwater reduces the lifting
head and increases the depth of water at the pump intakes, thus re-
ducing the risk of drawing sand. The high reservoir level has also
the effect of reducing the length of the inlet channels and in some
cases the inlet channels may be eliminated.

Estimared cost
In order to evaluate the cost of electrification of the existing pump
schemes the following points have to be taken into consideration:
(a) Capital cost invested to install the electrical motor and pump
sets.
(b) Cost of the electrical overhead transmission lines.
(c) Cost of modifying and grouping the existing schemes to be
irrigated from the proposed new electrical pumps.
(d) Cost of developing the areas in between or adjacent to the
existing schemes.
{a) The cost of installation of clectrical motor/pump sets is based
on technical literature, engineering practice and the experience of
the Ministry of Irrigation & E.P.

o

(b) The cost of eléctrical transmission lines is taken from the
C.E.W.C. report in which the cost of trunsmission lines and feeders on
the Blue Nile is estimated as LS.900,000 for an area of 350,000 feddans.
(¢) The cost of modification of the ecxisting schemes to be irriga-
ted by electrically-driven motor/pump scts, consists mainly of prelim-
inary survey, design, setting out and excavation of the main canals
to feed the existing schemes, building of head regulators, modifica-
tion of the existing regulators, excavation of drains, building of
crossings, building of houses and workshops, and establishing tele-
phones and transport. It is also necessary to estimate the cost of the
mechanical equipment and surveying nstruments required for the
clectrified schemes.

Considering the above information. the capital cost required to
irrigate one feddan of the existing arca by electrically-driven motor/
pump sets is estimated as shown i the following table:

Cost of Cost of
feddan % feddan 1007,
Item Description cropping cropping
1 Cost of motor;pump sets including taxcs
freight, erection & testing 3.750 4.250
2 Construction of the pump house inlet ciun-
nel and delivery basin 1.750 2.000
3 Preliminaries, survey, design and setting
out 0.150 0.150
4 Excavation ol main canal to feed the exis-
ting schemes 3.000 3.250
5 Building of cross regulators and head ro-
sulators to feed the existing scheme: 1.250 1.500
f Modification o the existing canals 0.750
7 Modification of the cross regulators across
the existing canals 0,500 1,300
8 Excasation of drains and crossings for il
existing schemes 1. 000 1.000
9 Ruiiding of houses for engineers, sl
vperating the engines and personnel work.-
ing in waler control 2.250 2,500
10 Establishment of telephone system 0.250 0.250
11 Workshops & workshop equipment 0.200 0.200
12 Transport and water supply 0. SO0 | 000
13 Establishment of offices 0.100 0. 100
TotraL 14.700 18.450
Add for contingencies . 300 530
ToraL Cust 15.000 10000
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(d)y The cost of developing the arcas in between or adjacent to
the existing schemes estimates is based on the experience, technical
reports and engineering practice of the Ministry of Irrigation and
E.P. The estimated cost required to irrigate one feddan by elect-

rical motors and pumps is shown in the following table:

Cost of
Cost ol feddan
feddan 4 100 %
ltem Description cropping cropping
1 Cost of motor/pump sets including taxes,
freight, erection & testing 3.750 4.250
R Cost of construction of the pumping sta-
tion 1.750 2,000
3 Preliminacies, survey, design & setting
out 0.550 0.550
4 Excavation of the main canals to feed the
eatension 2,700 3.250
b Butlding of cross regulators and head re-
gulators 1.250 1. 500
O Excavation of minor canal, Abu XXs &
Abu Vs 1.0C0 1.250
i Structures on minor canals 2.000 1.250
8 Excavation of drains & building of cross-
ings 1.000 1.000
9 Building of houses for engineers and other
stafl 2.500 2.500
10 Establishment of telephone system 0.250 0.250
11 Workshops & werkshop equipment 0.200 0.200
12 Transport & water supply 1.000 1.000
13 Establishment of offices 0.100 0.100
ToraL 18.050 20.100
Add for contingencies L350 900
Totar 18.400 21.000
Cost of transmission lines 2,600 2.600
GRAND TOTAL 21.000 23,600

Considering the above facts and figures the total cost of each elec-
trified scheme is tabulated as shown opposite.

It is essential to mention that the present report suggests no fixed
condition of capital investment with respect to phasing and time. A
wide and flexible form is provided in carrying out the electrification,
grouping and extension, whereby any capital investment at any time
may be objectively utilized.
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(A) Fstimated cost fin

L eroninee

Cost of Cost of .
modification developing the
of existing arca extensions Total cost
Item  Scheme LS. mims LS. m/ms LS. m/ms
I El Hurga Group 333,550,000 532,000,000 875,550,000
2 Kassab Group 722,700,000 128,800.000 951,500,000
3 El Hegeirat Group 272,700.000 73,600.000 346,300,000
4 Busata Group 675,675.000 36.800.000 712,474,000
5 Shasheina Group 630,000,000 - 630,000,000
G Wad Salinan Group 234,750.000 331,200.000 565,950,000
7 El Mayra Group 252,000.000 2649,376.000 321.376.000
8 El Ramash Group 233,550,000 248,400,000 451,950,000
9 El Safa Group 141,300,004 147,200,000 288,500,000
10 Wad Hashim Group 353,833.000 353,335.000
1 Karkoug Group 143.250.000 143,250,000
Cost of modilyng
the isolated schemes
(see Table VI 245.925.000 - 245.925.000
ToraL Cosy 4,239 235,000 1,787.376.000 6,00 6,610,000
Say 6,000.000.000
Local currency LS, 3,150,000.030m/ms
Foreign currency LS, 2.520,600.000m/ ms
(B) Estinnted cost for 1005 cropping
Cost of Cost of
modification d:veloping the
of existing arca ¢ densions Total cost
Item Scheme LS. m/ms LS. mims LS, m/ms
I El Hurga Group 409,830,004 620,000,000 1,039,430.C00
2 Kassab Group 915,420,000 147.600.000 1,062,420.000
3 E! Hegeirat Group 345,420,000 24.0C0.000 429,220,000
4 Busaia Group 855,855,000 42,000,000 SYT.833.000
5 Shasheina Group T98,000.000 . TA8.000,000
1 Wad Salman Group 297,350.0C0 372,000,000 675,330,000
7 El Nayra Group 319,200,000 307,420,000 (26,640,000
‘B El Ramash Group 265,830,000 243,500,000 579,330,000
9 El Safa Group 178,930.000 165,000,000 345,950,000
10 Wad Hashim Group 448, 191000 448,191,000
il Karkoug Group 181,450,000 181.4350.000
12 Cost of modifying

the solated schemes

482.505.000

Torar cosa
Say

S.528,031 0081

A82 505,000

239940000

Local currency
[Foreign currency

b
b,

A.030,000,0000; s
3,570,000, O00m 'ms

T.507.971 00
7600000000




White Nile Pumping Schemes

LOCALION OF SCHEMES, AREAS AND PUMP DATA

The existing pump schemes on the White Nile cover a sirip of
approximately 380 kilometres south of Gebel Aulia. The total num-
ber of schemes on both sides of the White Nile which come under
the direct administration of the Agrarian Reform Corporation is
I86 with arcas ranging from as small as 200 feddans gross to 18,600
feddans. The number of schemes on the east bank is 89 and of
those on the west bank 1597, The gross area of the existing schemes
15 nearly 418,900 feddans. and the proposed area of extensions is
approximately 284,000 feddans.

General information on these schemes is given in the following
tables:

Table VII* showing all the schemes in Dueim and Kosti regions
on both east and west banks, with their respective cotton areas,
number and make of engines, horse-power and the estimated life-
span of each engine.

Table VIIT showing the schemes, with their full supply levels,
dand the maximum and minimum static heads,

Eieci rfﬁ(_{”{“”

As previously mentioned the electrification on the Blue Nile sche-
mes wiil precede that of the White Nile schemes and the latter will
make use of the engines released therefrom.

The survey on the existing pumping stations of the White Nile
showed that the engines can be categorized according to their condi-
Lion into three paris, viz:

(1) Engines which are obsolete and need immediate replacement.

(11) Engines which cannot be efiiciently operated after the end of

the Five-Year Plan (1974/75).
(iit) Engines which can be operated economically and efficiently
after the end of the Five-Year Plan (74/75).

The required working power per feddan of cropped area is calcu-
lated in accordance with the following formula:

h.p. = Q—H~
5 M

"Appendicss po 33
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where: *Q’is the discharge in litres per sccond per cropped feddan;
*H’ is the total head in metres under which the pump will work;
and ‘M’ is the efficiency of the electrical motor/pump sets(taken
as 80%). ’

As most of the schemes lic upstream of Gebel Aulia Dam, the
fluctuation of the river is reduced to a minimum and the total hecad
under which the pump will work is estimated as 4.00 metres
The working hours per day per pump are taken as I8 hours.

30x 103 . G
O = Tﬁ?ﬁﬁ,\ém \Jd'ﬁ lllrLf:,lSCC_
; 0.46x4
Power required per cropped feddan - TS5x0 R - 0.031 h.p.

This figure is considered as an averaze value and will have to be
adjusted when assessing more closely the required capacity of the
individual schemes. Thercfore the electrilication of the existing dicsel-
driven pumps would entail not only the installation of another type
of drive but a complete revision of the design criteria for the indivi-
dual schemes, with the result of providing the most adequate motor
and pump sets to match the necessary head and discharge require-
ments for the proper irrigation of the associate fields.

Grouping and extension of the scheriws

The grouping of the White Nile pumping schemes has been pro-
posed in such a way that 169 of the existing schemesare grouped into
29 schemes. There arc another 10 isolatcd schemes that cannot be
grouped (see Table X1), and it is sugecsied that the cxtensions to
these schemes be dealt with when preparing the final report. Table IX
shows the grouping of the schemes with the proposed extension and
available h.p.

The probable areas of extensions to the existing schemes were
mainly proposed by the owners before nationalization. The total
proposed area of extensions is approximately 284,000 feddans.

Considering that the horse-power required per cropped leddan
is 0.031 the total horse-power of each o the electrified schemes with
their extensions included is tabulated as Tollows:




Gross Cropped  h.p. croppe |

liem  Schemye arca arca arca x 0.03!1
[ Nalaha 37,724 25,149 T79.62
2 1 b-irdows 20,0549 20,034 0l 2
S Bahaga 12649 21,760 674,75
4+ Dumoe 7,300 4,867 130,89
5 Nailer 16,784 24,523 T60 K1
6 Goba 24,080 16,053 497 .64
7 Birkat El Agab 23,300 15,533 481.52
h A/Khadra 24 880 16,587 514.20
Y Bandi 10,850 7,233 12472

1t Ll Shur 5927 3935 12243
11 El Sulli €726 4,454 139 00
12 Guh 11,940 7,960 246, TH
I3 El Tagawa R L 32 365 Ho0 .22
I El Garala 9,590 6h393 198 1%
I3 El Enusar 18,583 12,350 384 07
I El Nacim 2h 445 17,630 54653
17 El Rida 42 515 28,343 878,63
13 Um Galala 34,000 22 657 702,68
19 Fl Busham 20,800 13,867 429 BY
20 Wimer I2.855 %570 165.67
2] Abazer RY R ER) 24,762 T767.62
22 Dugim 43,920 29,280 907,68
23 U'm Takal 26,381 17,587 545.20
24 -Fl Fuooh 28.563 19,042 590.30
25 Um Gar 18,845 12,562 189 45
26 Wakam 7.398 11.597 359 51
£y Fatisa 7.744 5,163 160,05
28 A'Habeir 14,635 9,757 02.47
29 Hassan Alob 25,689 17,126 530.91

ToTtar 670,689 447,147 13861.57

Thus the total h.p. required for % cropping is nearly 13,900 and
for 100Y, cropping, 20,850 h.p. It is worth noting that the total
power available now on the existing schemes of the White Nile is
cquivalent to 28,260 h.p. and the gross area is approximately
418,900 feddans.

In pump irrigation, the efficient use and number of pumps in each
scheme should be carefully considered. Whenever possible 2 min-
imum of four pumps working for 18 hours per day is thought to be
the best arrangement; because it will be possible to achieve the same
output from three of the pumps working for 24 hours per day, and
therctore no separate standby is needed.

Lacation of pump sration sites
The same measures that are to be taken for the proper location of
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pump station sites on the Blue Nile will be applied here. Sufficient
depth of water adjacent to the river bank at low level, steepness of
bank slope and high ground level at pump station site, are usually
the main requirements, '

Estimated cost

In order to evaluate the cost of electiilication of the existing pump-
ing schemes the following points have (o be taken into consideration :

(a) Capital cost invested to install the electrical motor and pump

Sets.

(b) Cost of the electrical overhead transmission lines,

(cY Cost of modilying and grouping the existing schemes to be

irrigated from the proposed elzctrical pumps.

(d) Cost of developing the areas in between or adjacent to the

existing schemes.
(a) The cost of installation of electrical motor/pump sets is based
on technical literature, enginecring practice and the experience of
the Ministry of Irrigation & E.P.
(b) The cost of the electrical transmission lines is taken from the
C.E.W.C. report in which the cost of transmission lines and feeders
on the Blue Nile is estimated as LS.900.000 for an area of 350,000
feddans.
(¢) The cost of modification of the existing schemes to be irrigated
by electrically-driven motor/pump scts consists mainly of prelimi-
nary survey, design, sctting out and cxcavation of the main canals
to feed the existing schemes, building of head regulators. modifica-
tion of the existing regulators, excavation of drains, building of cross-
ings, building of houses and workshops, and establishing telephones
and transport. It is also necessary to estimate the cost of the mecha-
nical equipment and surveving instruments required for the electri-
cally-driven pump schemes.

Considering the above information the capital cost required to

irrigate one feddan of the existing arca by electrical pumps is esti-
mated as shown in table (c) on nex! page.
(d)Cost of developing the arcas in between or adjacent to the exist-
ing schemes estimates, is based on the cxperience. technical reports
and engincering practice of the Ministiy of Irrication & E.P. The
estimated cost required to irrigate onc feddan by electrical motor
pumps is summarised in table (d) on next page.
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Cost of Cost of
feddan { feddan 100",
e Droseription cropping cropping
Table (¢)
1 Costad the motor pamp sets including taxcs,
freight, crection and testing 1.300 2000
2 Construction of the pump house inlet channe!
and Jdclivery basin I 000 1 230
3 Prelinmiraries, survey, design and setting out 0. 150 0 150
4 Excavation of main canals to feed the existing
schomes 3 000 3.250
30 Building of cross reeulators and head regulators
1o feed the essting schemes 1,250 I 500
o Sedidicaton of the existing canals 0. 750
7 Aicdification of the cross regulators across the
exsting canals 0500 1500
¥ Exeasation of drams amld crossmgs for the exist-
inz schemes |- 00D (00
4 Boildine of houses for the engineers, staft opera-
ting the engines and personnel working in
water control 2 250 2.M%)
10 Establishinent of wlephone sysiem 0.2350 0,250
Il Workskops & workshop equipmoent 0 200 0. 200
12 Transport and water supply 0 500 1.000
13 Establishment of offices 0. 100 0.100
ToraL 11,700 15.450
Add for coatingencics 0. 200 0.550
ToraL 12. 000 16.000
Cost of transmission lines 1.300 1.300
GrAND TOTAL 13.300 17.3C0
Table (d)
I Costof motor/pump sets including taxes, freight,
crection and testing 1.500 2,000
2 Cost of construction of the pumping staiion 1.000 1.250
3 Praliminaries. survey, design and sstting out 0.550 0.550
4 Excavation of main canals to fecd the extensions 2,700 3.250
5  Building of cross regulators and head regulators ,, 1.250 1.500
& Excavation of main canals, Abu XXs and Abu
Vis 1.000 1.250
T Srructures on minor canals 2.000 2.250
& Excavation of drains & building of crossings 1.000 1.000
9 Buiidings for engineers and other staff 2,500 2.500
10 Esiablishment of telephone system 0.250 0.250
Il Workshops and workshop equipment 0.200 0.200
12 Transport and waier supply 1.000 1.000
13 Establishment of offices 0. 100 0.100
TotaL 15.050 17.100
Add for contingencies 50 .900
ToraL onsT 15.400 18.000
Cost of transmission lines 1.300 1.300
GRAND TOVAL 16.700 19.300

Considering the above lacts the total cost

scheme is tabulated as follows:

(A) For § cropping

of each clectrified

Cost of Cost of
modification developing the
of existing arca extensions ('otal cost
ltem  Scheme LS. m/ms LS. m/ms LS., m/ms
1 El Shor Group 59,124,001) 15,400,000 74,524.000
2 El Sulha Group 26,700,004 69,300,000 96,012.000
3 Gulli Group 125,820,040 23,100,000 148,920,000
4  El Tagwa Group 115,716,000 A65.827.000 421,543,000
5 El Gazala Group 115,080,000 - 115,080,000
6 El intisar Group 79,020.000 134,800,000 263,820,000
7 El Maeim Group 245,340.000 92,400,000 337,740.000
3  El Rida Group 90,180,000 539,000,000 629, 180,000
9  Um Galala Group 288,000,000 154,000.000 442 000,000
10 El Bushara Group 93,600.0u0 200,200.000 293, 800000
11 El Mellaha Group 374,688,000 100, 100000 474 TSRO0
12 El Firdos Group 48,708,000 400,400,000 449 103.000
13 FEl Bahga Group 139,788,000 323,400,000 463,188,000
14 Dimo Group 38,600,000 61,600.000 101,200,000
15  Naifre Group 141,408,000 385,000,000 526,408,000
16 Eoda Group 288,960,000 2HE 960,000
17 Birkat El Agab Group 279,600.000 275,600,000
18 Abu Khadra Group 209,220.01) 114,653,000 323,872,000
19  Bandit Group 73,200,000 73,150,000 146,350.000
20 Nimir Group 132,180.0C0 28,336,000 160316000
i | Abger Group 204, 1 160U 181,720,000 435,826,000
22 Dueim Group 208,020,900 263,509,000 591,929,000
23 Wakara Group 182,252,000 33,110.000 216.0562.000
24  Um Takal Group 160,092,000 200,816.000 260,904,000
25  El Futuh Group 195,264,000 189,231,400 384,545 400
26 Um Garr Group 195,060,000 39,886,000 234.946.000
27  El Fatisa Group Hh 448,000 $.316.000 Qs 76000
28  Abu Hibeira Group 96,420, G0 101,640,000 198,060,000
29 Hassan Aloub 158,268.000) 192,500,000 350,768,000
TOTAL 4642,584.000 4371.844.400 3014.428.400 '

Electrification of
isolated schemes
(see Table X1)

466,776,000

466,776,000

GRAND TOTAL
Say

5109, 360,000

4371844400

9ARL 204,400
9,500,000.000

Local currency LS.

Foreign currency LS.
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(B) For 100%, cropping

Cost of Cost of
modification devcloping
of existing area the extensions Total cost
ltem  Scheme LS. wmfms LS. m/ms LS. m/ms
| El Shor Group 78,832,000 1 8,000,000 96,832,000
2 El Sulha Group 15,616.000 81,000,000 116,616,000
3 Gulli Group 167,760,000 27,000,000 194,760,000
4 El Tagwa Group 154,238,000 427,590,000 551,878,000
5 1 Ghasala Group 153,440,000 153,440,000
o El Intisar Group 105,360,000 216,000,000 321,360,000
T Fl Naeim Group 327,120.000 108,000,000 435,120,000
% El Rida Group 120,240,000 630,000,000 750,240,000
9 U'm Galala Group 384,000,000 180,000,000 564,000,000
1y 4=l Shara Group 124,800,000 234 000,000 358,800,000
11 El Mellaba Group 494,584,000 117,000,000 616,584,000
12 &l Firdos Group 64,944,000 468,000,000 532,944,000
13 El Bahea Group 186,384,000 375,000,000 564,384,000
14 Dimo Group 52,800,000 32,000,000 84,800,000
15 MNaifrz Group 188,544,000 450,000,000 638,544,000
16 Goda Group 385,260,000 — 385,280,000
17 pirkat Bl Azab Group 372,800,000 — 372,800,000
18 Abu Kheodra Group 278,960,000 134,010,000 412,970,000
19 Baudit Group 97,600,000 85,500,000 183,100,000
20 Nimer Group 176,240,000 33,120,000 209,360,000
21 Abger Group 405,438,000 212,400,000 017,883,000
22 Ducim Group 397,360,000 343,530,000 740,590,000
23 Wakara Group 243,936,000 38,700,000 282,636,000
24 Um Takkal Group 213,456,000 234,720,000 448,176,000
25 El Futuh Group 260,352,000 221,238,000 411,590,000
20 U'my Garr Group 260,080,000 46,620,000 106,700,000
27 Ll Fatisa Group 115,264,000 9,720,000 124,984,000
2% Abu Hebetra Group 128,560,000 118,800,000 247,360,000
28 Hassan Aloub Group 211,024,000 225,000,000 436,024,000
0 Elecinification of isolated

schemes 622,368,000 — 622,368,000
GRAND TOTAL 6,812,480,000  5,069.948,000  11,882,428.000
Say 12,000,000,0:00

Lacal currency LS.  6,360,000,000m/ms

Foreign currcncy LS. 5,640,000.000m/ms
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Conclusion

Irrigation is a vital factor for any agricultural scheme and with
out water there is no agriculture. The availability of irrigation water
at all times according to proper scicatific methods will not only give
better and increased production of crops, but also will decrease the
running and operation costs of the schemes. As mentioned at the
beginning of this report, the existing pumping stations are small,
scattered, old and not designed according to normal engineering
practice, thus they are neot satisfying the field water requirements and
hence the efficiency of irrigation is reduced and the cost of opera-
tion and running of the schemes is increased. The proposed clectrifi-
cation, grouping and extension of the existing schemes will definitely
provide the radical solution for the existing everlasting problems
and the irrigation water will then be supplied according to a proper
system based on normal scientific methods. Besides increasing the
efficiency of irrigation, the grouping and electrification will also
increase the cropping area by about 30 9. With the increase in
overall efficiency the running costs will decrease, thus decreasing
the cost of production of crops. The increase in the cropping
area to 30%, will increase the tenancies by the same proportion
thus giving a wider social life to the inhabitants of the area. It
has been proposed to intensify the cultivation in the pumping schemes
on the Blue and White Nile to 1009 cropping, a factor. which if
eftected, will add to the many and preat advantages of the project of
electrification. Besides the economic returns, the intensification will
give chances to more families in the locality to own tenancies. In
a report submitted by an entomoloyist in Kosti regien, it has been
proposed to reduce the tenancy to 9 feddans instead of 15 feddans,
thus increasing the tenancies to more than 607,. He sugeested
that 3 feddans be for cotton. 3 feddans dura and 3 feddans fodder
for animals. By analysing the returis from the 15 feddans with the
existing rotation, and thereturns fron the 9feddans proposed tenancy,
a conclusion may be reached that the income of the tenant will be
nearly doubled. Thus the intensification for the proposed electrically-
driven pump schemes will increasc the national income and give a
better life to more families. If an cconomic appraisal is done. the
benefits and returns of the proposed project of electrification can be
further demonstrated in figures.
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APPENDICES

TABLE |

BLUE NILE—EAST BANIK (Sennar Region)

Life Coton
Engine make and Pump size in area
Item Pumping station type .p. inches years  fds

| Bonzoga Grossley-PCQ8 530 m 7 3625
Grossley-PCQ# 530 27x27 7

2 El Azaza B/Stone-EV35 225 18x16 ¥ 650
Bohn & Kh-XRI&Y 90 14x14 5

3 Tama Deutz-A4M428 - 14x14 5 500
Deutz-A4M428 — — 5

4 Zumorka Skoda-65160 90 14x12 5 400
Deutz-A4M428 97 14x14 5

5 Abu Asha Tangye-LL-10 Q5 f4x12 5 450
Deutz-A6MS517 73 e 3

6 [Farhana Ruston-9XHR 67 Tx7 5 202
Ruston-9XHR 67 ™7 5

7 Wad El Reif Bohn & Kh-KR 153 150 16x16 5 00
B/Stone-EV3 135 14x12 5
MNational-NAY 55 12x10

8 Maina Tangye-KL-9B 42 10x8 5 550
Wilson-MP 11 57/60 12510 5
Deutz-A4M428 99 16x16 5

9 Wad El For B/Stone-EV3 135 16x14 5 400

10 Wad Salman South Deutz-A4M428 135 I4x14 7 400
Bohn & Kh-KRI18Y 90 14x14 7

1T Wad Salman NMorth Crossley-QVDS 400 24x24 7 2800
Crossley-QVDS 500 24x24 7
Tangye-JLDI10O 134 16x14 7
Tangye-JL.D10O 134 16x14 T

12 Shasheina Ruston-6VER and) 24x24 7 TOO0
Ruston-6VER 60 24x24 7
Ruston-6VIEER RITH] 24524 7
Ruston-6VLEB R{tH) 24x24 7

13 El Suki Ruston-6VER 60 26x24 7 TJO)
Ruston-6VED 360 26524 7
Ruston-6VEBR RI] 26x24 7
Ruston-6VEB 60 26x24 7

14 Tireira El Koofa - - .- 00

15 Busata Ruston-5VER 300 30x24 7 4510
Ruston-5VEB 300 30x24 7
Ruston-5VEB 300 0x24 7
Ruston-TVER 1320 3636 7

16 Masarra Keller-S111ba 720 36x36 7 10005
Keller-5111ba 720 36x36 7
Keller-S111ba 720 48x48 7
Ruston-SVEK /3 2610 24x24 7

17 Um Durraba Daorman-61.RITI G 12x12 g 20N

23



TABLE 11
BLUE NILE—WEST BANK (Sennar Region)

Life  Cotton

Engine make and Pump size  in area .
liem  Pumiping station ype h. p. inches  years fds . . .
== = e T e s i - = Life
18 El Hegeirut Ruston-4VEB 240 24x24 i 20 Engine make and Pump size jnL L(::&n
B/Stone-EV3 705 18x18 7 Item Pumping station t h. p. inches years 5
Ruston-4VEB 240 Wx24 7 i L ER ’ s
1Y Abulla South Ruston-3HR 49 10x8 7 240 1 Abdel Kareim Ruston-6XHR 36 Bx& 2 120
Crossley HD10 40 - 2 B/Stone-OP1 24 8x8 2
Ruston-8HR 138 10x8 5 . 2 Kara National-PBSE 30 66 2 120
0 Abulla North L/B.Stone-EV3 135 14x14 'a: 450 Wilson-PM 40 — -
Ruston-6XHR 30 6x6 3 3 Wad Hashim North National-F4A4 342 2424 5 2850
Ruston-9XHR 238 10X i 5 Bohn & Kh.-KR155 180 18x16 5
21 Rewiena Tangye-LL-10 95 18x16 5 (ELN] Bohn & Kh-KRI55 180 18x16 &
Fangye-KL-10 RO 12x12 3 National-F4A4 342 20x18 5
22 Amari Tangye-JL-10 67 12x12 5 400 4  Wad Hashim South Buda-6DC1879 180 16x16 2 1205
Tangye-JL-10 67 12x12 b Buda-6DCI1879 180 16x16 2
National-PBSE 164 oG 5 5 Mayirno North Tangye-KL-10 80 12%10 5 600
23 Kassab South Mational-NAXN 17 800 Tangye-JL-10 67 8x8 h
Tungye-LL-10 174 Tdxld 5 Tangye-LL-10 95 16x16 5
M Rassab Galiyeen Tangye-LL-10 95 12x12 5 450 6  Mayirno(Mid) Allen-Blost Inj 240 20x18 2 2000
Ruston-6HR 16 10x10 5 Tangye-1LD-10 134 lox14 5
Ruston-SXHR 153 X8 5 Tangye-LLL-10 95 16x14 5
25  Kauassab North Ruston-6VERBR 360 24x24 T 5000 7 Mayirno South Tangye-1LD-10 134 l6x16 3 “1200
Ruston-6VEB 360 24x24 7 Tangyve-JLD-10 134 16x16 [
Ruston-6VEB 1080 24x24 7 Allen — 240 20x20 2
26 Grisishy National-R444 223 14x12 - 500 8 El Marafa Bohn & Khl-KBI18Y 40 16x16 5 450
National-R4A4 223 16x14 I Ruston — — l4x14 2
27 Khayrat National-F4A4 342 18x16 7 3840 Allen — — ldx14 5
National-F4A4 342 18x16 7 9 Dar El Shifa Tangye-LL-10 95 16x16 5 HO0
Mirless — 570 26024 T Ruston-6XHR 36 10x8 5
28 Wad El Ahbas Ruston — 500 Mx24 7 2845 National NAN 66 4x12
Ruston-6VEB 360 18x16 7 10 El Safa Abdeen Deutz-A4N517 — Sxs 5 120
Ruston-6VEB 360 18x16 7 Wilson-PM 10 4549 8x8 5
29 Assar MNational-F4A4 325 28x20 1 1500 11 Islah National-MAX T 14x12 ) 3
National-F4A4 380 24x20 5 12 Abdcen Elagouz Ruston-9XHR 67 12x10 5 400
0 Gadeen Ruston-VEB/'X 450 24x22 7 2860 Tangye-LL-10 95 14x12 3
Ruston-VEB/N 450 24522 7 13 Wad EI Abati National-NAN i 12510 400
. o N Ruston-TXHR 42 1088 5
14 El Falaheen Ruston-9XHR 67 14x14 5 420
15 Um Shoka Mirrless-TL4 210 1ox14 s 420
MNational-SB 42 10x8 I
MNational-DNA 28 z
16 Wad Rabaa Wilson-AMI12 164170 10x8 5 250
Tangye-HL-913 42 xS 5
17 El Barno Ruston-9XHR a7 12x12 5 450
Ruston-9XHR 67 12x12 5
18 El Shalal MNational-NAN Ay 10x10 A50
National-NAN 66 10x 10
Dewmz-A6M317 o0 10x 10 5
19 Humrani Deutz-MJIH438 40 - 120
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Life Cotton

Engine make and Pump size  in arca
e Pamping station type h. p. inches  years fds

20 Bl Romash Ruston-SVCBX 210 20520 e 1620
Bohn & Kh-KR123 270 1
Ruston-6VCB 150 20x16 5

21 Fl Dabkora Lister B/S-EV3 125 14x14 5 400
Tangye-JL-9B 67 14x14 5
National-NAY 55 - -

22 El Manshia B/Stone-EV3 135 I4x 14 5 225

23 Wadel Gazoli B/Stone-EV3 135 14x14 5 450

24 El Kawkab Ruston-TXHR 42 10x8 2 400
Mational — 99 14x12 2

25 Fl Naira Ruston-9XHR 67 12x10 5 1000
Ruston-9XHR 66 12510 10
B/Stone-EV4 180 16x14 S

26 U'm Mariin B, Stone-EVé 270 22x22 3 1500
B/Stone-EV4 180 14x12 5

27 Layuna Crossley-QV DS 400 24x24 5 2500
Crossicy-QVDS 330 24x24 5
Crosslev-PC(Q8 530 27x27 5

28  El Tofeikia — — - -

29 El Dakhla Ruston-6VERB 360 18x16 7 120

30 Fl Mageag
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TABLE (1l
BLUE NILE—EAST BANK

River level Statie head
ltem  Scheme F.S.L. Maximum Minimum Maximum  Minimum
1 Bunzuga 415.81 437.83 429 .48 22.33 13.98
2 El Azaza Raway  441.30 421. 90 416.13 25.17 19. 34
3 Tama 440.02 421.94 416.05 23.97 18.08
4 Zumorks 439.86 421 93 416.00 23.86 17.93
5  Abu Asha 437.17 421.¢1 415.96 2121 15.26
6  Furhana 435.10 421.91 415.93 19.17 13.19
7 Wad El Reif 433.26 421.50 415.88 17.38 11.36
8 Maina 433.02 21.90 415.88 17.14 11.12
9 Wad el Fur 431.75 421.89 415.85 15,90 9.86
10 Wad Salman South 431.30 421 .58 415.83 15.47 9,42
11 Wad Salman North 431.58 421 .58 415.83 15.75 4. 70
12 Shasheina 428.50 421,585 415.75 12,75 6.65
13 El Suki 427.22 42182 415.70 11.52 5.40
14  Tircira Al Kofa 42755 421 52 415.69 11.86 5.73
15 Busata 427.55 421 .80 415.63 11.92 5.75
16 Masara 426.035 421 .80 415.63 10.42 4.25
17 Um Doraba 426.35 421 .80 415.63 10.72 4.55
18  El Higeirat 429.35 421.75 415.57 13.78 7.60
19  Abulla South 425,87 421,74 415,56 10.31 4.13
20 Abulla North 426.07 421.73 415,56 10.51 4.34
21 Rewina 425.99 421.72 415.54 10.45 4.27
22  El Amara - 425.17 421.72 415.52 9.65 3.45
23 Kassab South 425,13 421.7 415.51 9.62 3.43
24 Kassab Mid 425.20 421,70 415.51 Y.69 3.50
25  Kassab North 424 61 421.70 415.51 9.10 2.9
26  E! Khayrat 418.34 40854 402.42 15.92 9.30
27 Girisli 417.66 408 .95 402,50 15.16 8.7
28  Wad EI Abbas 417.66 408.74 402,33 15.28 8.87
29 Assar 416.61 408.30 402.00 14,61 §.31
30 Gadeen 416.94 407 .85 401 .61 15.33 9.09
31 El Hurga 411.30 401 .83 395.30 16.00 9.45
32 Nur El Din 411.30 401 .63 395,18 16.18 9 65
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BLUE NILE—WEST BANK

Maximum  Minimum

River level

Static head

Maximum Mininum

ltem Scheme F.5.L.

I Abdel Karim 422 .24 421.70 415.50 6.74 0.54
2 Kara 424.71 421.70 415.50 9.21 3.01
3 Wad Hashim North 428,61 21.7 415.53 13.08 6.90
4 Wad Hashim South 42833 421.71 415.53 12.80 6.22
5 Mayrno North 430.19 421.75 415.57 14.62 8.44
f Mayrno Mid 430.05 421.75 415.57 14.48 8.30
7 Mayrno South 430.89 421.75 415.57 15.32 9.14
s El Marata 431.20 421.77 415.60 15.60 9. 43
9 Dar El Shiffa 425.59 421.77 415,60 9.69 3.82
10 El Safa Abdeen 426.70 421.78 415.63 11.07 4.92
I Islam 426.25 421.79 415.64 10,61 4.46
12 Abdeen El Agos 430.26 421.80 415.64 14.62 8.46
13 Wadel Abban 431.00 421 .81 415.66 15.34 9.19
14 El Falaheen 430.79 421.82 415.68 15.11 89.7
13 L'm Shoka 427.65 421.83 415.69 11.96 5.82
16  Wad Rabaa 427 .67 421.84 415.75 I1.92 5.82
17 El Barno 429.23 421.85 415.75 13.48 T7.38
18 El Shallal 429.10 421.86 415.76 13.34 T.24
19  Humrani 427.97 412.87 415.76 2.21 6.10
20 El Dakhia 428,37 421.92 415.76 12.61 6.45
21 El Ramash 428.75 421 .88 415.76 12.99 6.87
22 El Dabkara 430.82 421.89 415.84 14.98 8.93
23 El Manshia 429.92 421.90 415.84 14 08 8.02
24 Wad El Gozoli 431.36 421.91 415.85 15.51 5.45
25  El Kokab 431.56 421.92 415 85 15.71 9.64
26 El Nyra 441.95 421.93 415.94 16.02 10.03
27 Um Marth 441.98 421.94 415.95 16.03 10.04
28  Ei Layona 437.86 421.95 415.97 11.89 6.91
29 Seiro 434,50 421.96 415.97 18.53 12.54

TABLE IV
Schemes which lic between Sennar and Shashcina and downstream of the Dam
BLUE NILE—EAST BANK "

No. of

Life in

ltem Scheme cngines  Muake & type yoars h.p
1 Kassab North 3 Rusion 6VEB T 1080
2 Kassab Galiyeen 1 Tangye LL-10 5 95
1 Ruston 6HR 5] i6
I Ruston SXHR 5 22
3} Kassab South I Tanzye LI1-10 3 93
4  El Amara | Tangye JL-10 5 134
1 Nauonal PRSE 5 30
5 Rewcina 1 Tangye LL-10 5 95
1 Tangye KL-10 5 S50
7  Abulla Morth 1 Lil}/Stone EV3 T 135
I Rusion 6XHR S kI
I Rusion 9XHR 5 67
7  Abulla South 2 Ruston SHR 6 9R
| Grossley HD-10 2 40
8 E! Hegeirat 2 Ruston 4XEB 7 430
I L/B/Stone EVS 7 225
9 Um Durraba 1 Dorman 6 LBI N 2 96
10 E! Massara 3 Koller SLIBA 7 2160
: 1 Ruston 5 VEBX/(3 7 450
11 El Busata 3 Ruston SYEB T G0
I Rusion 7 VEB T 420

12 Tereiva El Koofa
13 El Suki 4 Ruston 6 VERB T 1440
14 Shasheina 4 Ruston 6 VEB 2 1440
15 Girisly I Natienal R4AY i 223
l6  El Khayrat L National F4A4 3 b
I Marrless Fo 7 570
17 Wl EI Abbuss | Ruston VEBX 3 450
i Ruston VOB 5 [ERIV)
18 Assar | MNatwonal F4A4 | 425
i Maiional FRA4 S 380
19 Gadcen 2 Rusion VEBXN 7T S00
ToraL 13816

50




Scrap and obsolete engines in schemes which lie between Sennar and
Shasheina and downstream of the Dam

No, of
Item Scheme engines  Make & wpe h.p.
1 Kassab South 1 National NAX 17
2 Girisly 1 National R4A4 223
ToraL 2

Serup and obsolete engines in schemes which lie between
Sennar and Singa

| Kara | Wilson PM
2 El Marafa'a 1 Ruston —_
1 Allen -
3 Dar El Shifa 1 National NAW 66
4 El Safa Abdeen | Wilson PMI10 45
5 E! Islah | National MAX i
] Abdeen El Agose 1 Tangye LL-10 95
7 Wad El Abati l MNational NAW B
8§ Um Shoka 1 National DNA 28
] Wad Raba’a 1 Wilson AMI2 64
0 El Shallal 2 National NAW 132
11 Hormrani | Decuts MJH 438 40
12 El Dabkara 1 Mational NAB 55
ToTtaL 14 708

30

Growp |2 Hurga Grouwp

TABLE V
Scheme grouping (Sennar Region)
BLUE NILE—EAST BANK

Exist.  Propd. Total

No. of

Life in
Irem Scheme arca exten,  arca cngines h.p. years
| FlHurga 12555 15000 271555 3 1800 777
2 Naorel Din 9015 15000 24015 i 1350 7-7-7
Growup 2 Kassah Group
| Kassab N, 15000 2500 17500 3 1080 777
2 G_‘irisiy 1500 — 1500 1 223 |
3 El Khayrat 11505 1§505 3 1254 5-5-7
-’! Wad El Abbas 8515 - 8535 4 1080 5-5-5-5
3 Assar 4500 4500 SO00 2 705 I-5
6 Gadeen 7140 —- 7140 2 ] 7-3
ToraL 48180 7000 Ssi80 15 sa2
Group 3: El Hegeirar Group
I El Hegierat 9360 3000 !_‘-Jﬁﬂ—“—”di}ih _;{ﬁ 7-7-17
2 Ahulla South 720 e 720 3 138 7-2-5
i Abulla North 1350 — 1350 R) 238 7-5-3
4 El Amara 1200 - 1200 3 1 6 5-5-5
5 Reweina 1800 - 1800 2 175 5-5
6  KassabSouth 2400 - 2400 2 72 0-5
7 Kassab Gal. 1350 1000 2350 3 153 5-5-5
Torar 18180 4000 27 *;}E e I_‘)_ N IA'J';? -
Group 4: Busata Group
I Tereira Kool 7 9()0 S a0 - o
2 El Busata 13530 — 13330 4 2610 7-7-7-7
3 El Masarra 30015 — R 1 9t 2
4 Um Durraba 600 2000 2600 4 1320 7-1-1=7
TOTAL 45045 2000 47[’.'7.4'.;_ ) —_9— ——-.;{Eﬁﬁv e
Group 5: Shasheina Group
| Bl Suki 21000 — 20000 4 1440 71777
X Shasheina 21000 - 2] 4 1440 7-7-7-7




- " Exist. Propd. Total No. of Life in
ltem Scheme area exten. area engines h.p. years
Growp 6: Wad Salman Group -
B : _ 1nes  1-7-71-1
1 Wad Salman N, 8400 — 8400 4
X Wad Salman S. 1600 5000 G600 2 I‘;IZSI ;—?—?-‘J
3 Wad El For 1600 3000 4600 l 2 s
4 Maina 1650 3000 4650 3 102 5 5—5
5 Wad El Reif 2400 7000 9400 3 340 5-5-
C oraL 1560 18000 33650 13 1838 -
Group 7: Karkog Group
- - 2 187 55
1 Zumorka 1200 — I Zv‘.zﬂ 2 3
2 Abu Asha 1350 - 1350 2 168 5-5
3 Karkog TO00 — TO00 - — —
T o 9550 — 9550 4 355
32

Scheme grouping (Sennar Region)
BLUE NILE—WEST BANK

Group | : El Nayra Group

Exist Propd.
ltem Scheme arca exten,
| Sairo - 1800 —
2 El Layona 7500 7800
i Um Marrib 4500 6840
4 El Nayra 3000 —
ToraL 16800 14640
Group 2: El Ramash Group
| El Kawkab 1200 1000
X Wad El Gezouli 1350 3000
3 El Manashia SO0
4 El Dbakara 1200, . -
5 El Ramash 4860 4500
i El Dakhla 360 —
7 Humran: 450 —_
8 El Shalla: 1950 3000
9 El Barno 1350 —
10 Wad Raba's 1950 —
ToTAL 15570 13500
Group 3: El Safa Group
1 Um Shoka 1350 —
2 El Fallaheen 1260 1000
3 Wad El Abati 1200 2000
4 Abdcen El Agos 1200 2000
5 El Islah 900 1000
6 El Safa Abdcen 360 ==
7 Dar EI Shifa 1800 -
H El Marafa 1350 2000
ToTar ag20 SO00

Group 4; Wad Hashim Group

I Mayirno South 3600 —
2 Mayirno Awsat 6000 -
3 Mayirno North 1800 =
4 Wad Hashim §. 3615 -
5 Wad Hashim N. 83574 -

ToraL 23589

Total No, of Life in

area cngines h.p. vears
1800 P 250 5-5
[ $300 3 X260 5-5-5
11340 2 450 5-5-5
000 3 313 5-10-5
31440 10 2273 -
200 2w 232
4350 1 135 8]
D00 I 135 5
1200 3 247 5-5-0
9360 3 420 2-1-5
360 -
450 | 40 0
4950 i 222 0-0 3
1350 2 134 5-5
1950 2 106 5-5
29070 18 1580
1150 k] 280 5-1-0
2260 | n7 h]
3200 2 108 0-5
3200 2 162 5-0
1200 I 77 0
360 2 49 5-50
1 =00 3 197 5-50
3350 3 90 5-0-0 {
17420 17 1030
3600 3 508 5-x-2
600 4 603 1-5-5-5
1 800 i 242 5 5-3
folS 2 360 3.3
2574 4 1044 5-5-5-5
2180 16 2757

et
L)




TABLE VIl
WHITE NILE—EAST BANK {Kosti Region)

TABLE VI
Cost of electrification of isolated schemes
BL.UE NILE
- - o Cost of medification
ltem Scheme Gross area { cropping 100 %, cropping
- T - -
g }I;:::;oga 10875 163,125,000 206,625,000
4 El Azaza 1950 29,250,000 _3‘1(;%%
5 Tama 1500 22,500,000 :g '650.000
&  Farhana 1350 20,250,000 25,650,
Totar 16395 245925000 311,505,000

Pump Life Cotton

Engine make and size in
ltem Pumping station type h.p. inches years
I Dabat Alali (S.B.) Deutz-A6M517 88 18x16 5

Deutz-A6M517 88 10x8 h

2 Majak Skoda — - 10x8 !

Deutz-MIH436 —  Bx& -

3  Gawandeet B/Stone-R.,P. 37 10xE 2

4 Lalbur Mational-B.S.E. 22 10x8 5

National-B.S.E. 22 10x8 5

Skoda-6x-110 90 1dxl4 &

5 Bandid Tangye-L1G 42/46  10x8 5

B/Stone- S.P. 50 [2x12 5

6 Khor Agayz National-B.S.E. 22 10x8 2

Tangye -E.W.H. 24 Bx8 2

7 Faywar South Mational-R.B. 35 10x8 5

Faywar North National-NAV 55 12x10 -

B/Stone-T.P. 77 16x14 5

8 Abu Khadra Ruston-6VER 360 24x24 5

Ruston-6VEB 360 24x24 3

9 Magara M.W.M. R.H.8526V 105 18x16 2

Robson-C.H.W. 70 14x12 2

Rotson-C.H. W, 40 12x10 2

10 El Geigar S.K.L-4NAD24 77 18xI8 5

National-NAY 63 [2x12 -

Ruston-THXR 42 12x10 3

11 Birkat El Agab Ruston-6VER 360 24x24 5

Ruston-6VED 360 24x24 5

Ruston-6VER 480 36x36 5

12 Tayba B/Stone-EV3 135 20x20 2

Crossley HH10 46 10x8 2

13 El Remeila South B/Stone-EV3 90  16x16 5

Tangye-GL93 34/37 10x8 5

Tangye-JL-10 T3 12xd2 2

14 El Remaila North  S.K.M.-3NVDIS 42 10x8 5

Tangye-GL-9B 34 10x8 2

15 Hamadauk Ruston-9XHR 67 l6xl6 5

Ruston-7XHR 42 12x10 5

16 Goz Fami Ruston-CHT 50 10x10 2

(El Taysha) Skoda-HB6 —  l4x14 P

17 Goda B/Stone-EVS 225 24x24 5

B/Stone-EVS 225 24x24 5

B/Stone-EVS 225 24x24 5

18 El Adl Ruston-8HR 49 10x8 2
19 Muna Deulz-N114438 40 10x10
National-MAK 77 14x14

20 El! Gana'a NLAN-W3IVITS224 T8/85  ldx14 2

Ruston-9XHR 67 14x12 5

35

arca
fds

—

750

685

1000

330



Pump LI Cotton
i i i area
Engine make and size ) in 1I_l
ltem  Pumping station type h.p. inches ycars ds
T ! 3 7 10x8 2 300
3 1 Alegaya langyc-GL-59B 343 ;
o St Ruston-SHR 49 14x14 i -
“I Warr: ational-R.B. 35 10x8
= e l.(i_"{rossk‘y—lHH'JI 43 12x12 5 o
i i . 7 l4x14 - 4
1 abat Bosin MNational-NAX 7
= NS National-NAX 55 10x10 - .
2 3 rabi ! -T.P. 77 16x14 5
A B Mgl gg:gﬂgsp 50 14x12 S
ati 33 Bxd 5 300
25 El Maar National-R.B. R
o e Ruston-TXHR 42 14x14 2 .
{ AN ston-6 X HR R{ HxH 5 15
e AR lr{}:;i?nm AH220 2 Be 2
Tangye-DWH3 20 Bxb 3
X7 Fl Furat B,/Stone-E.H 50 1210 3 _!ﬁ
2% bl Makhalel Ruston-3HR 26 6\15_- :; $
o R/Stone-JP1 14 55 S
National-0.B.S.E. 22 Oxb a .
el 5 " 36 BB I
M Mahd El Sharief Ruston-6MHR 3 .
M Ruston-6XHR 36 S8 10
Ruston-6XHR 49 12x10 15
30 El Gebelein Wilson — 313/36 3'46 ! —
‘ Deutz — 30 S8 - B
" “ _
31 Musran El Sabaha zutz- MAX3I20 2: .—0 ? ‘:;0
32 Musran El Sabaha  Ruston-TXHR 42 1l{1,\1 2 ;50
33 Musran El Taysha  Dewmz-MJH436 30 10x8 . .
33 Aradeeb El Gabelien Skoda-6S-110 G Iahilg-l ;
- Petter-FH 40 10x > ot
33 Naifr Skoda-65-275 390 ;_'41@4 2 2
o Skoda-65-275 390 24x24 5
Skoda-65-275 390 24x324 3
. 5 400
3 Jarwg eurz-Adn 517 58 14x14 3
s Horlord-BS 30 142 S m
S8 14xi4 5 &
37 abss i Deutz-Adn 517 5 .
1 Tbsaboan Deutz-A4M528 . 24x22 10 -
40 10x8 5 3
i at Peit r-FH
T B/Stone-OP1 24 6x6 S .
i dational-NAY 55 10x8
e E'.;I.t:':i.?ﬁ\'l)'.’t!l 65 14x12 5
40 lslah National-NAW 50 12x10 1 jg
41 Sharrad B/Stone-S.P. 50 14x14 5
B/Stone-T.P. 77 16x16 -
42 El Amal Tangye-1L-98 50 12x10 E ;4"
43 El Aradech Tangye-J1-10 67 I4:fl§ < )
S Tangye-1L-98 S0 12xl . -
. -1 Feai Ruston-8HR 49 12x10 3
A e Herford-A/S 30 10x10 ; w
49 14x12
-1 Bahaga Ruston-8HR
A2 R Ruston-TXHR 42 10x8 2

36

) Pump Life  Cotton
Engine make and size in arca
ltern  Pumping station type ) h.p. inches  years. = Ids
46 El Hudaib South Deutz-NAH32D 26 6x6 5 "8
Crossley-HH? 25 6xb 5
47kl Hudaib North Mational-BBRSE: 30 10xE 2 200
48  El Abyad B/Stone-S.P. 50 14x12 5 375
49  El Makh. Abu Zeid Ruston-8HR 49 12x10 2 200
50 Khor Agwal Ruston-8HR 4% l4x14 5 500
51 El Omara B/Stone-R. P, 37 12xi2 2 200
52 Hilat Abbas Ruston-6HE RIS 2 150
B/Stone-0OP| 34 J0x8 i
53 Rabak Deutz-MAH320 26 10x10 7 (1]
Deutz-MAHY16 16 6x6 2
54 Zainooba B/Stone-R.I*, 34 10xy 7 490
Glectric — 80 7
35 EIl Firdos Deutz-A6J517 Y0 1dxid 5 515
Tangye-GLYE 34 - 5
36 Hapar Ass, East Petter-FH 40 12x10 5 348
Crossley-HDil 55 14x12 2
57 Hagar Ass. Wesi Ruston-5WHR 22 - 5 o
Ruston-5WHR 22 6x6 5
58 El Gezira Aba Ruston-9XHR 67 l4x14 1O 2600
Crossley-0123 B0 14x14 7
Ruston-6VCH 150 20x20 7
B/Stone-EVS 225 30x30 5
Lister — 4.4 14x14 A
Deutz-AGMS517 90  14x14 5
Deutz-MJIH436 30 8«8 -
59 El Debeibat Deutz-MAH320 26 12x10 7 400
B/Stone-R._P. 37  Bx8 2
B/Stone-T.P. 77 lexla 2
o0 El Marabee National-NAV 55 12xi12 204
B/Stone-T. P, 70 1212 I
61 Fudat El Garnouk  E/Stone-Q.P. 24 Bx8 I 70
62 El Abassiya B/Stone-0.P.1 24 o 2 &3
BfStone-0.P. 1 24 6x6b 3
BiStone-0.P.| 24 6x6 5
63  Shetkan Ruston-10HRC 136 18x18 2
Ruston-10HRC 156 16518 5
Bohn & Kh-RKR2s 300 24x24 5
64 Um Barad Tangye-GLY3 34 10xs 2
Ruston-THR 10x8 2
65 ElI Malaha Sulzer-Obsolete 150 18x13 6102
Ruston-10HRC 156 18xla 2
Ruston-10HRC 156 18x18 2
66 Sharg El Gasir Ruston-9HRC 767 14x14 5 1000
Ruston-10HRC 156 18x18 2
67 El Tayif Tangye-L1-10 95  20x20 5 1040
68 El Shawal Ruston- 104 R 136 20x18 5 1512
Ruston -10HRC 156 20xi8 2
69 El Dakhla B/Stone-R.P. . 37 12x12 5 300
37




WHITE NILE—WEST BANK (Kosti Region) Prtip 1:i&-‘- ---E_;“m.n

) ) Engine make amd size in v Are:
- Pump  Life  Cotlon Item  Pumping station ype hp. inches  years 1'5:"
Engine make and _size in area - ‘}; - S A i — ot
ltein Pamping station type h.p. inches  years fds = ."\bdsn;ﬁ;.l Fangye-1LYit 50 JOxK 3 —
5 i— !;1 Shor Haif 26 Um Ham Ruston-6VCB 150 24x24 3 000
‘| Shor Haifa 3 - . -
(East Bank)  B'Stonc R.P. 11 :[*h?u 5 400 :}j:g:ggg :;?, 3:\31 :
B/Stone RLP, k 2x 3 Ruston — e z
] > . |
2 FlShor RuslonSER - 685 27 El Regeiga (S.W.)  B/Stone-RP 37 10xx 3 330
Ruston-9HR s§  I6x16 S 3 kI Regeiga South  Bohn & Kh-KR 1. 45 120 5 s
1 L) Shor Goba Petter-FH 40 10x8 5 420 5 il ilson-PM8 3336 8x6 2
- ' Peuter FH 40 10x10 S 29 Gazaly VEB.-8DV136 0. xBE 16 335
4 1) Basaha Ruston-3WHR n2 3xb 2 68 :EE";{JV:M 300 3024 o
at L ~8DVI36 00 30x24 10
5 Rawdat E) Mukhtar Deutz-MAH916 16 oxb i 76 30 Um Hayaya RustonSHR v : .
MAH220 12 ox6 10 n 49 12x10 s 45
Deutz? ) = x Crossley-HH 10 46 12¢10 5
El Genaiga Ruston-7XHR 42 10x10 10 230 ke Crostle S = s
7 Kashoma National-0.B.S.E. ki fixh 2 72 Crossley-QVDS %0 3634 : 3
8 Abu Agarib Slavia — 15 G 10 ] Croessley-QVDS 350 2424 5
9 Fl Sutha Deutz-MIH438 40 14x14 215 - Crossley-QVDS 350 24x24 3
10 ElSalu Wilson-P.M9 40/44 - ! 200 32 EFShawal Crossley-HH 10 75 laxld s il
11 Fl Tagadom Deutz-MAH320 2% 8x8 S 150 “ E: ]Rl'-fﬂh Ruston-7XHR 42 538 s 300
12 Fl Karama H/Stone-EH | 50 I4x14 10 400 3‘ rlﬂlsar Fangye-1L-9B 50/55 12x12 2 350
National-S.P. 42 12x10 10 5 ElSiour Tangye-JL-10 67/73 14xi2 | 300
Deutz-MAH914 1 dxd 5 36 Ll Sa'ada Crossley-HH 10 46 12x12 5 S0
B'Stone - 10 x4 h] ) B/Stone-OPI 24 6x6 3
13 NWad Shamam B/ Stone-OpP2 24 8x8 5 500 37 Jori Ruston-8HR 49 jdx]2 2 445
B 'Stone-EH1 30 l4x14 - J®  Um Habab EK.M.-2NVD 8 25 10x8 5 535
B/Stone-OF1 24 Sx8 5 ELK.M.-2ZNVD2D,2 65 14x14 3 :
4 El Bidaya Deutz -MAH436 30 6x5 - 65 ) wllﬁﬁﬂ-f’M 40 b .
15 Golh Ruston-10HRC 156 Mx22 5 1360 39 Zamzam B/Stone-0P? 24 12x10 5 —
Sulzer-38RP25 150 18x 18 2 Ruston-9XHR 67 14x12 10
I Um Ganesn Ruston-9XHR 67 14x12 2 520 40a El Arak Ruston-9XHR 67 16x14 5 Si5
BiStone-SP. 50 i4x12 3 40b El Nacem Deutz-A6M428 T [0
17 Abu Muhar Ruston-TXHR 42 10x8 5 AGMA28 — 2x36 10 3000
Ruston-9XHR 67 14x12 5 41 Um Dalgam Ruston-5¥VCH 125 13x13 ] 1230
Ruston-TXHR 42 10xK 3 42 El Debeikraya Ruston-8XHR - 12x10 5 300
1% Fl Fashashova EFSL:EE;ESEI-[":UH ;g :%::g I'[‘JI 410 43 El Arar.ic:r.‘l:t Wilson-PM, 40 12x10 2 200
B/Stone-S.P. S0 1x10 S 44 El Resheidi Ruston-9XHR 67 10xi0 s 400
19 El Gabal Ruston-6XHR 36 x2S 215 :z 5‘ Gala'a Deutz-65-110 9% 1dx]4 2 408
20 El Tawech Sulzer-38RK P25 150 18x 18 i 860 m Irig E:s{un-ﬁs}}: A j:} 12x10 5 100
T ston-72 2 1s8 3
Ruston-10HRC 156 18x18 3 ; 3
21 Mahd FI Nimir  Ruston-7XHR 2 o0 5 228 . skt Bl T P CIDe 170 i816 2 1300
N . R . lONe- 4 r T T a
22 Abu Girba Nationai-P.S. 0 S8 2 s 48 El Hida Ruston-9X HIt b :l_;:l' T -
National-P.5. 30 LER 5 49 Dakhia K sneacn ¥ T ) H:
23 FEl Tagwa Ruston-8HR 49 14x14 2 400 S0 Um Gak - J x12 3 W)
o Ruston -6HR 36 &8 10 m Galala Rustoa-4VEI 20 x4 10 5000
24 Fl Salam Deutz-HAHY16 16 frch 2 68 E::::E:ﬁ:’gg E:?} L.::':_I‘: ;g
2 rd -
Deutz-MAH2I0 22 (3§} 5 Ruston4VER w0 s N

38
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Pump Life Cotion
Engine make and 'S'ztfes }-1.:';;5 a;z:.
ltem  Pumping siation type h.p. Inc
stone S0 — 2 —
31  Karshawal B Stone-S.P. , ;
32 Fl Kiwaik Ruston-5VEB 300 31131 ; 3000
- Ruston-SVEB 300 2 o 8 i
7 ldx 3
3 -1 Bir Kadok Ruston-9XHR 6
S Herford-LYM 140 12 -——} ; 000
5 shar: Deutz-4-S110 49  14x12
e B/Stone-EV2 a0 lexl4 .3 i
4 .
3 b B/ Stone-T.P. 77 lexl
i B/'Sione-S.P. 50 12x10 2 050
36 Lilo Amara B/Stone-S.P. 50 10x8 2

Item

4]

18

19

TABLE VI fevntinued )
WHITE NILE -—— WEST BANK {Dueim Region)

Pump Life

Engine make and size in
Pumping station type h.p.  inches  vears
Mabrouka B/Stone-S.p, 37 10x10 2
B/Stone-S.P. 56 12x12 |
B/Stone-S.P. S0 1dxid I
Falha National-NAV 35 l4xlq -
Ruston-HR 35 1212 1o
Um Arda B/Stone-5. 1, 300 Jdx14 10
Glander 10x10 2
Irler Mirless-TL4 210 20520 I
Masohimen-6DV 36 235 242 10
Shatawi Mirless-TL4 210 2020 O
Deutz-MJIH428 40 i0x8
Deutz-MC1H320 26 S8 |
MNimer Muerceics-MI048 10D 14x14 7
Deutz
Bara B/Stone-BI'33333 37 12xi0 1
Skoda-6-5110 93 10x10 7
El Ekhalid Rusion-H.R. 36 1010 z
Petter F.-FH 40 10x10 2
Wasim Demtz-MAHO14 16 6x6 5
Eraifat Herford-A-S 30 10xl0 !
Skoda-48-110 60 10x10 ?
Mabrouk Deuwrz-MAFI320 26 10x10 5
BiStone-R.P. 37 10x10
Khanger Skoda-65110 90 l4axl4 2
Skoda-6S110 60 14x14 2
Deutz-A6M317 Y0 20x20 |0
Khanger Booster Petter F.-FF. 5L 40 12412 1
National-S. 1, 42 Ioale 1
Goz El Baid Skoda-65110 90 l4x14 7
B/Stone-EHI 50 14x12 10
Rahwat B/Stone-EV2 S0 18x16 7
B/Stone-EV2 90 I8xi6 7
Rahawat Booster(A) B/Stone-T.P 70 Ioxi4 i
BfStone-T.P, 70 16x14 I
Rahawat Booster(B) B/Stone-EH I’ 50 14x12 |
B/Stone-0.P, 22 10x8 1
El Watun (will be watered from 1 Gardood)
{onc B/stone enginc transferred to El Ain)
El Citilaf Skoda-45110 60 12x12 5
E.K.M.-3INVD 65 12x12 2
41

.

Cotton
area
fids

S04

420
440
3384

144

340
B
e

88
280

288

1568

496

1536

308

S00




Teem

20

2

15

k13
17

Pumping station

Salau

k!l Ain

Insafl

Rawdan

Ui Takkal

Moagany

A Giomra

Minidreeb

Maiala (Ao
(B3]

Atshan

FFirdos

Rahana tA)
1513}

Gaiver El Gardod

(A
[§:1]
(1%

Hiat

Fioh

Salam

Mona

Gardod FI Hag

Engine make and
type

B Stone-S.P.

B/Stone-S.P.

Tangye-1L-10
L.B/Stone-EvV4
L.B/Stone-EV2

Ruston-H.R.
National-S.P.
Ruston-H.R.
Ruston-H.R.
Ruston-H.R.

National-NAX
National-NAX
Mirless-T14
Nirless-T 14

B/Stone-T.P.

B/Stone-EHI
B/Stone-T.P.
B/Stone-S.P.

L.B/Stone-TVP
B/Sione-EV3

B/Sione-R_P.
3/Stone-R.P.
13 S1one-8.P.

B Stone-T.P.

B, Stone-T.P.
B Stone-R.P.

B Stone-5.P.
Skoda-65110
Skoda-65110
Skoda-65110
P.Ficlding-F.H.
P.Fielding-F.H.
I* Fielding-F.H.2
I Fielding-F.H.2

B/Stone-5.1.,
Ruston -HL.R.

Ruston-H.R.
Skoda-651HI0

B/S1one-S.P.
Crosslev-1HHS

Rouston

B Stone-0P1

42

h.p.

50
50

67
180
90
42
2

42
42
42

17
7
162
210
7
7
50
17
50

154
225

34
34
50
11

17
37

50
50
90
90
40
40
80
80

50
40

40
0

50
35

size
inches

16x16

16x16
10x10

12x12
14x1i4
14x 14
1dx1:4

12x10
12x10
lox1a
16x14

14x14
10x10

10x10
14x14

Taxid
12x12

1010
Bxd

Pump

Life

in

years

[P S R B S R

-
Sh Whh e === a ]

=] LN = -

e )= WALA

—
- A tAth ==l el ==

-_—

Cotton
area
fds

o4

1672

304

496

616

950

1600

400

400

275

1254

820

500

524

kLY

LR
2600

_ Pump Life  Cottor
En - d ! otlon
ltem  Pumping s1ation B ;ﬁt e h.p. mscI;L s 'ar:'jca
Yem' Rumpigsation R P ¢S years 5
I8 Ll Falah B/Stone -OP| 7:74 _ H;S - __-T, e
& o RUSton-2Y WAM K2 35 6x6 5 e
ajo National-R.B. 35 10x8 7 160
40  Tail Ruston-H.R. 40 10x10 3
Ruston-H_.R. 66 14x14 7 0
41 [l Bushara Tangye-JL-10 67 l4x14 5 816
Tangye-JL-10 67 14x14 3
B/Stone-R.P. 37 10x10 5
Tangye-LL93 55 14x1a 2
=] N i B
42 Shabasha West Deutz-MAN320 26 10xI0 2
Ruston-8HR 49 1210 10 e
Ruston-8HR 49 12x10 10
43 El Hilal Ruston-THR 40  [0x8 3 25
Deutz 26 8x8 5 =
44 El Tagwa (All engincs transterred 1o Minidreeb) 620

43
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WHITE NILE- EAST BANK (Ducim Region)

Puinpig station

Wad Diwiw

Hassan Alob

hoonas

Abu Hindi

Mashkor El Kawa

Abu Hibicera

Mazaha

Fauh -

Arkr

Wad El Mogomi (A)

Dorbzs

Mongara

Hasarin

GamalahiA)
(B)
1y

Wi Nimir

Wad Mimir Booster

LAY
(B}

1A
1B

(A}
(B)

4t

Life  Cotton
I ngine make and i area
1ype h.p. years  fds
Tangye-JL-10 67 5 504
Skoda-45-160 g0 2
Tangye 120 1 630
Tangye-LL-10 93 5
Sulzer JERB 25 150 7 1000
Vicker P. 100 l
Crossley-QVD3 1 50 0
Ruston-HRC 155 l 1000
Ruston-HRC 155 7
B/Stone-EHI 50 7 400
Skoda-65-110 90 7
B/Stone-8.P. 50 5 300
Deutz MIH43S 40 5
Crosslex-0120 53 l 412
Ruston-HR 42 7
Deutz MAH320 26 5 208
R.A Lister
Crossley 1
National-POSE 3 | 144
National-PBSE 22 1
Tangve-1L98 50 5 408
Crossley-0120 53 |
P. Fielding-FH2 80 -
Ruston 75 - 420
Skoda 90 7
Crossley (iR 1
Skoda-48-110 80 1 300
B/Stone-OP1 24 5
Skodda-45-110 ol 7
Crossley-1HHT X7 | 120
Skoda 45 5
Ruston-HR (i3] 7 S0
Ruston-HR 60 7
Ruston-HR 6H 7
Ruston-Y DA 32 10 876
Ruston-Y DA 32 10
Ruston-Y DA 32 10
Ruston-6FR6 - 10
Ruston-Lister 10 5
Ruston-Lister 10 5
Ruston-Lister 10 5

Item

17

23

Pumping station

Abger

Shabasha

Wakara

Um Gerr

Dueim

Fatisa

Hashaba

Engine make and

type

Ruston-3VCB

Ruston-3VCB
Ruston-3VCRB
Ruston-3VCRB
Ruston-3VCR

Ruston-5VPH
_Rusmn-SV PH

Ruston-5¥PH
Ruston-5VPH
Ruston-SVPH

Allen-38300
Allen-55308
Allen-3830R
Allen-5830R

Ruston-3VCB
Ruston-3VCR
Ruston-3¥CB

Allen-55308
Allen-5830B
Allen-5530B

Allen-55308
Allen-58308
Allen-55308
Allen-5S30B
Allen-55308

h.p.

75
75
75
75
75
54
54
54
54

195
195
195
193

75
75
73
163
195
193

195
195
195
195
195

WA LA L WA L e

Life

in

G

10
10
10
10

el A A LA sl sl gy

Cotton
- Ares
fds

3348

KR

710

[ 63

45




TABLE V1l )
WHITE NILE ~EAST BANK (Kosti Region)

I-;S_L- Maximum Minimum  Maximum  Minimum

River devel

Sratic head

ltemn Scheme
1 Dabat Allali 38?.-}8
I Gawandi Is6_39
3 L 357.2?
1 Bamdid -: l':
ST N T R AN T 5.80
6 Faywar Seuth 3*)‘:
7 I—n;mu' erth 3. 33
8 Abu Khadra 7.89
& Nagara ;,%i
1y LY Geigar 4
11 Birkat Ll Agab 187 02
12 Abra Ramad iﬁa.bu
13 &l Furar ] 4
14 B sMabkhale %‘U?
15 Meheir Bl Sharil{N) 385.03
16 Mehzir El Sharif (S) 5 11
17 Nait 384.633
18 Marwa 382,55
14 Taksaboon 352.95
200 Yabat 385 43
2 Pame 382 %4
33 fshah 385, 29
23 Shorrat 3185.22
a2 bl Amal 384.70
25 El Arabech 38-1.');0
2 Fl Zeif g4 a;i
27 El Bahga ind 3{
2% ElL Hideids) kT -_"_3
29 2! Hidetb (%) 384 lﬂ
W D Areid 38347
¥ El Makhada 38378
12 Khor Agwal 382 94
A3 LD Uimara I8 68
34 Hillar Abbas 384 25
35 Rabuk 3#4.%5
M Aeinobn sl ?l’_!
3™ Kl Fados iB1.25
3 Hagar AsslayatW) 379,04
39 Hagar AsshayalE) - 381 45
40 11 Geeztra Aba 0 24
41 El Dibeibat 161 41
4 Fi Marab'e 381,19
A% adat Bl Garaoug 379 01
41 Sheikan 18087
43 El Malaha 381.19
46 Sharg El Gasir 380 64
47 FITaif IR0 69
48 1 Shawal

axo 33

379.52
379.42
379,39
3.3
379.33
379.30
A79.27
379.24
379.21
A7y 18
319106
3718.72
37869
37866
378.63
374.60
373 .42
378.39
378,36

'
i i ey et -\.l:'é
o s
ZRuUsG

ad ted el el
—— = ]
(-1

fad L Lt ad
) md e el =
SR8Ew

-1
':‘I‘,CI!U:&MMCI'-M‘LLFF_T'J.

e
) =1

‘.J
g Y
-~
B =
d= =

377.91
377.89
377 8%
ATT.NT
377.85
77 34
77 KA
377 82
377,61
377 8O
377.78
.
377.76
in.is
3717.75

46

377.82
311.75
3717.712
377.71)
3717.69
377.68
377.66
377.65
377.63
177.62
317.59
377.30
377.28
377.26
377.24
377.23
377.12
377.10
77.08
377.06
377.05
377.03
377.01
376.99
3716.97
376.96
376.94
376.92
376.06
376.88
376,56
176,85
37683
3176.82
376.80
3176.80
176.79
376. 77
37676
ITH.75
376.74
376.73
377.80
376.69
376.67
i76.660
376.65
376.65

9.66 7.96
8.64 6.97
9 48 7.48
TS 8.3
8.1l 6.47
8.30 6. 68
3.17 6.56
10.24 8.68
9,85 §.27
9.86 .30
9 43 7.86
§.39 6.97
$.20 6.79
7.81 6.41
7.79 6 40
7.58 6.51
7.50 6.26
5.45 4.16
587 4.59
8.37 7.10
6.29 5.04
.56 7.32
5.21 698
7.%0 6.58
7.93 6.72
7.87 6.68
7.29 6.1l
7.31 6.14
b 22 7 6.17
6. 59 5 44
6.92 5.748
6. 0% &.97
7.85 6.74
7.43 0.3
T.55 6.40
4.76 1.68
4.46 3.38
2.237 119
4.69 l.al
3.79 2.7
4.67 3.59
4.46 3.38
2.30 1.21
4.18 3.0
4.52 3.42
398 2.88
4.04 2.94
3.65 2.58

WHITE NILE-WEST BANIK (Kosti Region)

Rive:

Item  Scheme
I El Rayaha
2 El Gineiga
3} Kisheima
4 Abu Agarib

3 El Sulha
6 Ll Safa
7 El Tagadum
8 El Karama
9 Wad Shamam
10 Fl Bidaya
I Golli
2 Um Gancem
13 Abu Mchhar
14 El Galal
15 El Tawila
16 Mahad el Nimir
17 El Tagwa
18 El Salam
19 El Abasica West
20 Um Hani
2l El Gazala
22 Um Hayaya
23 El Zileit
24 El Shawa
25 El Radeis
26 El Intisar
27 El Sirour
28 El Saada
29 Gori
30 Zamzum
3l El Arak
32 El Naiem
3} Um Dilgam
34 El Dibeikrya
35 El Aracech
36 El Rashidi
37 El Gala’a
38 Um lrig
39 Dabat el Tor
40  El Rida
41 El Dakhla
42  Um Galala
43  El Kiwik
44 El Birkadok
45 El Bushra

379.82
379.30
379.98
379.22
379.35
380.33
379.71
379.71
380.33
379.70
380.70
380.70
38040
J80. 12
381.000
350.92
381.56
381.56
379.19
381.35
380.19
38251
385.40
38280
380 40
379.27
381.38
379.84
379.43
383,84
383,84
383 B4
J831.35
383.15
A82.80
382.58
382,60
384.31
383.85
382.71
380.33
383.58
383.61
382.39
383.49

377.59
377 59
377.60
A77.60
377.60
377.60
377.60
377.60
377.60
377.59
I77.55
7.7
377.79
i77.81
37784
37786
377.88
377.89
378 00
178 .00
378.00
378.12
378.24
377.75
377.97
377.97
377.96
377.97
377.97
378.98
378.98
378.98
378 98
378.98
380,74
379 10
37910
379.13
379.13
379.18
377.60
379.18
179.24
379.24
379.24

47

isveef

376,90
377.40
A76.48
37688
i77.40
177.40
377.30
A77.30
317.30
37620
376.65
376.67
iT6.069
376.73
376.76
376.78
3T6. B0
376.82
37686

Stutic head

FS.L. Maximum Minimum Maximum  Minimum

1.92
190
150
2.34
1.95
2.93
241
2.01
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Scheme

Mabrouwka
Iatha

Limy Arcil
Goz Bl dogara
Shataw i
Nimir

Bars

El Ikhailed
El Waseem
lreifab
Mabrouk
Khanger
Goz ¢l Bad
Rahawat

El Watan
El Etilat’
Salan

El Amin
insaf
Rawda

Lim Takal
El Magam
Abu Gumri
Mineidrib
Mahala
Aishan
Firdos
Rahama

Gammar el Gardod

Hasafa

El Fitoh

El Salam
Munna

Gardod El Hag
Fl Falah

HL‘jd

El Taif

El Bushra
Shabasha (West)
El Tagwa

Um Gur

Abegor
Shabasha
Wakara

El Duzim

F.S.L.

TABLE VI (conrimued)
WHITE NILE—WEST BANK (Dueim Region)

River fevel

179,49 377.3} 375.88
379.24 377.34 176.8Y
i78.68 3T M 376.24
37956 377.24 376.53
A78.79 377.52 374,52

378.42 377.18

380.04 377.15 375.70
378,11 il 3713.76

378.26 377.20 —
378.42 3718 —

378.37 377.18 —

378.68 377.30

17849 377.18 376,48
17929 377.46 —

37940 37754 376.
379.24 377.719 376.
379.27 3.3 375.
279.53 377.25 315.
379.02 377.43 3i6.
379.65 377.48 377.

379.47 3717.49 375.
379.45 a77.29 376.49
379.24 377.41 376.

379.94 377.42 374.
379.70 3717.40 375.

379.28 377.49 375.

379.26 377.42 375.
379.30 37740 376.
379.46 377.54 376.

379.66 377.58 176.65
374 .40 371.57 376.24
178.87 377.54 376.20
379.10 377.52 376.25
379.73 3nT.67 376.82
379.21 377 .65 376.73
379 .09 377 66 377.10
379 42 377.66 376.04

378 80 377 18

377.85 377.35 374.97
379.30 377 40 376.72
379.89 37718 373.78

378.56
379.50
179 61
379.37

48

Sraric head

Maximum  Minimum  Maximum Minimum

2.16
.98
14

[N =
ol Lo i LA =

1.27
1.24
2.89

.11

.06
1.24
19
1232

.31

1.83
1.92
1.45
2.41

2.28
1.59
2.20
1.98
216
1.83
2.52
2.30
1)
1.84
1.90
1.92

-I-l-‘-| — et 1
i de

Ly el

1=

ld twd d b e f 1D e

:-.n—mumuuuww-hhwhlu

Wi 1D

—

3

0%

1.83
1.23
1.5

%
06

1.56
1.43
JTh
1.62

=88

WHITE NILE--EAST BANK {Dueim Region}

Rivesr

feved

Scheme = i .
e I .S.i__.—u\i::ﬂ-.lmum Miimum  Maximum Minimum
Wad Diwiw 378.15  376.77 — T 7
: ::Ell:isgln Allob 379.18 377.34 :?;?E
3 Kinoz 37913 377.47 373.27
: .M_lh;(nu. 31948 37704 173,34
S Mash Kor El Kawa 383.78 380 17 1761
Abu Hibeira 379.86 37610 375 65 12
i Nazaha 384.76  377.24 37642 §~1'
! y s - - ! 5.3
:.;.I.:t:ib'_e!_mgom. 380.64  377.11 ;;1 ;? o
Dubbasi 37957 37732 375 .66 f'-'}"
El Bwtgci a 379.57  377.14 17644 ?1#
5 GammnI : 380.04 37725 372,35 7.69
Fl Gammals 380.04  377.25 372 8% 7.1
3 38016 ) ’ iy
Fl Hashaba 380,32 ' = :
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TABLE IX _
Scheme grouping (Dueim Region)
WHITE NILE—EAST BANK

Growrr Lz B Fadisa Groap

i \ f Life in
Exist. Prop. Total No.o 3 .
Scheme area  exlen. area  cngines h.p.  years
ftemn Scheme _ e
T pate a%es — 4995 3 sgs 555
l i';?lh'[un b 1659 60 2049 1 73 1-5
I e s 180 00 2 72 '
3 R i} . : 3
ToraL 7204 540 7744 3 855 i
DTA =
Group 2: Abu Hibeiva Group - - - —I——_-_—
B - -
! e 12?3 i?g? : 7330 3-11-0-0
whasi 150 000 : 5 o
Tl I?TS 1750 2320 2 52 ; ..;.:ng.n
e 920 1150 2070 3 H\(I] >
1 = M 3 ; i
5 i 1643 $00 2448 2 % 17
6 Abu Hibeira 15 700 2305 2 %0 55
T totat 5035 6600 14635 1S 731 5-5
OTAaL
Geoup 3: Hassan Ao Growup e
o Hindi 3178 2 30 1-7
_ u Hindi 3178 4600 7778 2 3 s
1. Ak 914 3600 10514 3 11?2 :ch;
5 1 l-\-u-quﬂ- b 227 2050 4177 2 215 15
3 Hassan Allou oo 0 2 N i N

Wad Diwviw &
presr 13189 12500 25689 9 1082
OrAL 5 )

Scheme grouping (Ducim Region)
WHITE NILE—WEST BANK .3
Group 1: Nimir Group
Exit.  Propd, ot N, of Life in
ltemn  Scheme arca cxten, o cogines  h.p. yvears
I Ash Shatwi 594 530 1124 3 236 10-1-2-p-0
2 El Ekhaild 975 300 1278 2 6 22
3 El Bara 1500 1500 2 127 1 7
4 El Wascem 2064 204 I o 5
5 Nimir 1401 |01 1 100 7
6 El Ereilab 1057 10106 2067 2 90 17
7 Ll Bushra 4300 ~— 4300 4 226 5-5..5-2
8 El Mabrouk 924 o Y24 2 63 5-%
Torar 11015 1840 12855 17 934
Growp 2: Abger Group
I EI Rahwat T
2 Wad Nimir 4 130 10-10 10- 10
3 Abger 4 360 10-10-10-40
4 Gos El bicd 1607 1607 2 140 7-10
5 El Khanger 4900 9600 14500 3 240 2-2-10
ToraL 25343 11800 37143 15 9w
Group 3: Dueim Group
| Shabsha 4 312 7-7-7-13
2 Gos EI Nagara 4 834 1-10-2-2
3 Shabasha West 3 124 2-10-10
4 Um Arda 2 150 210
5 Talha 2 1o 200-10
6 Mabrouka 3 137 2-1-)
T Dueim k) 2 s S W
ToraL 24835 19085 4390 21l 1912
Group 4: Wakara Group
| El Eititar 1500 — 1500 2 15 5-2
2 Salati 912 350 i2n 2 150 1-1
3 El Aien 7200 1800 GO0y 3 317 7213
4 Insal 940 YU 2 84 11
3 Wakara 4644 — 444 3 162 7-7-7
ToraL 15246 12150 17391 12




Exist, Propd. Total No.of Life in
fresn Scheme area  exten, area engines  h.p.  years
troup 51 Um Fakal Group

| ElRoda 2005 1020 3025 3 126 5-5-5
2 Um Takal 3300 2800 6100 4 526 0-0-5-5
3 El Magam 366 2670 5836 3 204 1-1-1
4 Abu Gimri 970 2200 3170 2 127 5-5
3 Fl Minadrzeb 3000 4350 8250 2 g0 1-7
Teirat 13341 13040 lo3sl 14 1073
Group 62 El Futul Gronp
1 El Mahala 1440 - 1440 3 [1g 1-1-5
2 Elzpshan 1400 2131 3531 1 77 1
3 Fardous 760 1200 1950 i 114 5-5
4 El Rahma 3635 - 3685 4 320 1-7-7-10
3 El Tagwa 1900 - 1900 - ——
&  Gamer El Gardoud 2700 — 2700 4 240 1-1-7-7
7 Havafa 080 77110 9790 2 90 7-7
& E! Futuh 2307
ToraL 16272 12272 28563 18 1059
Groap 7: Um Garr Group
1 Um Gurr 9954 -— 9954 B 780 5-5-5-§
3 Muna 1052 - 1052 1 43 |
3 El Salam 1021 1091 2 85 5-7
4 Gardoud El Hag 1028 - 1028 rd 61 1-1
5 El Fulah 523|800 2323 2 09 55
6 Bogo 530 180 710 1 35 7
7 U Taylv 2077 610 2587 2 106 5-T
ToiaL 16255 2500 18845 14 1188
Graup 8: & Rida Group
1 Dabat El Tour 3900 35000 39000 2 47 22
2 Um lrig 1200 - 1200 2 9] 5-3
3 El Rida 12C0 - 1200 1 67 10
4 ElGala 1213 - 1200 ! 67 10
4 ElGazla 1215 — 1215 [ o0 2
Toral 7515 35000 42515 o 495

w
-2

Exist. Propd. Towal No, of

Life in,

liem  Scheme

iy area exten. area engines. h.p. vears
Gronp 3: Um Galala Gronp
I UmGalala 15000 50 4
! Ga — 15K
5 EfKiwake 2000 10000 13009 3 42 SRR
B £ =)
Group 10: El Bushara Group
1 Bushar;__—m 3 I 5 2 130 59
000 3000 6000 =
s " 2
: 'E:_"l::JdADakona 1650 5000 o650 2 0T
mara 3150 S000 Si1s0 0 2 127 <
IS 2 7 E22
ToTAL 7800 13000 20500 6 e

384



TABLE X Exist,  Propd, Toal No, of Life iy «
Scheme grouping (Kosti Region) Iem  Scheme area exten.  arca engines  hop. years
. - - BANK . i o I
WHITE NILE ~EAST Gronp 4: Dimo Grogp
s 1: E1 Mellaha Group - S I Dimo 1200 4000 S200 2 120 50
e ‘"_ “_—.—r?‘-—_—fT ul  No.of Life in 2 Masran El Sababal 1200 1200 I 42 2
Exist.  Propd. Tota cngines  h.p. years 3 Masran Basalla 1200 1200 I 42 2
lem  Scheme arca  exten. arca st - 4  Masran El Taysha 450 - 450 | 0 Obsolete
S — 2 iz —_——— = SRS
- e — (096 2 3z 52 - -. R T
| Shawal e WS ) 95 5 forw 300 4000 700 s w1
Ll |J|f "’Lu—”-] 3{m 2 223 L%—O D —— B e - B S .
t sl . C-IJU 2 2-2
: ?I?Ij:!llf I IS%U“ Zi‘zgg ; ﬁl} T-2-2 Growp 3: Nuifre Group
S Debaibat " 2 2 135 12 — o —
n Marrabeh 30 — 210 2 48 2-1 I Tabat %00 - Y0 2 o4 5-5
7 Vodat Elgarnok - : 2 Naifre 6120 25000 3120 3 1170 5-5-5
SRS T 7724 15 1405 3 Aradesh El Gab 510 510 sip 2 130 5-5
To1aL A2 0. 3 a— 4 El Morwa 1200 — 1y 3 98 5-5
T e 5 Tackspoon 1630 - 1650 2 38 10-5
6 Mohdi El Sherif 450 - {300 3 121 15-10-10
e 2« El Firdos Group - e — 7 Mohdi El Sherif 750 - Tai =
(! hmn_ i _i__.l_ A ____1__"— . 95 $.2 & El Makhlif 204 — 204 3 62 5-5-2
1 Hagar Assallaya 1044 25000 “1545 2 124 5-5 - S s e
9 Firdos 1470 1000 2470 ToraL 1784 25000 36784 17 1703
J Zﬂﬂubﬂ - I“JU - "lq T T e S — i
B — 26000 59 4 2
Toral 4059 2 A0k — Gronp 6: Goda Group |
R I El Furat 900 oy | 05 |
Group 3 El Baliga Group o ?T :‘ -f}lhxiﬂarg?d I;ﬁ — ;‘ };3?‘ ; ; 2
—— ) o 2 42 72 3 El Magabi — 2 27 5~
1 Rabak jgg 2000 2:;0 2 0 72 ; lF:: {Ld]m' % - E o :—i
2 Hillat Abbas : = | T 2 =I Worag - - & 5-5
ey 600 — o 49 s 6 Dabat Besin 1200 2 122 0.
5 A 1500 2000 3500 ' 49 2 7 El Alasaya 900 2 83 22
4 Khor Agwa ps > | 2 = ANLA) 2 - A
s El Mohada AZ m}j} - g‘.ﬂ ! 50 s 8 El Guna'a 1500 2 145 5.2
& EL Abiad = 800 30 2 9 Muna 990 3 17 0.0
T Bl Hidaih North - ) 04 5 51 5-5 10 El Adl E0O - | 49 2
< ‘Bl HidailsSouth 204 a3 91 50 il Goda 13390 3 675 5-5-5
9 Kl Bahga e = s 3 79 22 12 Goz Fami 1650 — 2 50 2-2
0 EB7er o w2 W33 T e mow W
- - [} . JLE: L8 Bt Wi
1t Ak m oo g ) %2 R M w we
13 Shorat %00 — 900 1 0 Obsolste . -
14 Fl lsiah A N ;I—l = Girowp 72 Bivkar El Apah Groap
S — e s S 5 0 32649 21 ———— e e e PR g o S
Torat R O S e | Hamdouk 60— 60 > 09 5.5
— — e e e 2 El Remila (N) 450 = 450 2 176 5-2
3 El Remila (S) 2250 —_— 2250 3 197 5-5-2
| 4  Tayba 2450 - 2450 2 51 2-2
. 5 Birkat El Agab 12990 — 12699 3 1200 5-5-§5
: 6 FEl Geiger 3000 -— GO0 3 184 5-50
TotAL 23300 — 23300 15

35

1947




e Scheme

ife in
Exist. Propd. Total Nu..ul'_ . l-'cal-r;
area  cxlenl. area  CNgINGs pﬁ ¥ :

Gronn 81 Aba Kuadra 7
| 2 720 5-5
I 12000 6000 12000 2 0 55
1 :‘Iblll's:;:rtndm 2055 1445 4;% 3 _l.}é %4}
Mangri 0 " - 2 5
3 Fawar MNorth hﬂﬁ D l 2
3 r:L\.\dT Suath 2580 - 2 >
S S 73,5 745 24880 8 1w
Bobnan - . sl -
Group Y Bawdit Groap - . o
o - - I 2 6 2-2
| th‘Jl"I\g;l” Egix - i __; Eﬁ 2~5
2 Bandit b : : :
3 Guaandit 00 — ‘fﬂﬂ : o 2 o
T Lt 1200 2000 3200 3 134 52
g :W;I‘I‘:'isii\ln!i 2250 2750 5000 2 5 5-5
- 7!__ o _ — ;'im ﬁ-l?."ﬂ 10800 10 485 o
olad 5 sl

56

Scheme grouping (K o Region)
WHITE NILE -3WEST BANK

Groap 12 Ll Shor Groop

Exist Propd. lowl No.of

ltem  Scheme area  exten.  aea cngines
I El Shur Hvafa 1260 ——— 1200 2
5 El Shur Aba 1935 500 2455 3
3 Ei Shur Goba 1500 300 2oon 2
4 EI Biaba 272 12 !

Toraw 4927 1000 s927 b

Group 2: Silha Group

I El Ginaiga 690 3000 3000 1
2 El Sulha 500 1500 a0 I
3 Abu Agarib 216 - 216 I
4  Kashoma 26 ; 1o 1
5 Abu Hasheim 204 - 2044
ToraL 2226 4300 &6 4

Group 3: Gulli Gronp

El Dakhla

1 1500 200 2000 3
2 Wad Shaman Tag 3345 - 150 4
3 Karama & Bidaya 5
4 Gulli, Figarab 4030 1000 SpE0 2
5 UmGaniem 1560 1500 2

Torac 10485 1500 1790 [

Group 4: El Tagywa Group

I Abu Mohar Fasha
Shoia 3435 3000 ons i
2 El Galal 645 255 Al 1
3 El Tawiyla 2580 G000 830 2
4 Mahd El Nimir 634 — (54 |
5 Abugirba Tagwa 2115 2500 4s5:5 4
6 El Salam 184 12000 121994 2
ToraL 9643 23755 33204 16
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Exist.  Propd. Total No.of .
Sa -lr\cl-: exten. arca  engines  hp. years
Ttem  Sonennw AT Bes  Dig e
Crot 5 Gasada Giveip ) 7 e
. ST S - 3 95 5-5
o 'm Hiyz 0 - 1350 2 5
G s T Goes 3 900 10-10-10
s . L Fs = . a5
3 Rigeiza Gadida 30— sjlég - -
3 Regeiza North 1185 — s 5 =
S Regeiga South 450 - o
_7}—_ﬁ _— 7—7_—‘35“0 G590 7 1073 .
Wl " A
Gron b B Tuioes Groap i o
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1 El Shara 1200 - 12% : il
7 ED Rides ‘;{_K\ —- 1:;:[] i b
‘ El Inisar k(}::l! - fuu : i
4 | Sarour S} - Y . B s
= gl e 1 200 — 1_-{;'][‘} .4 0 3
o 1135 12000 1335 | 2
L4 T & R
T o esss 12000 assss 7 33
Groap 72 Ef Naiem Group .
T ED Nai 12300 000 173000 2 460 10—
o MR HELL] ] =
Famzans, Arak and . " . Sk s
7 Habab 1603 HEL 260. n 0
o “[I):I‘l{g::n 1650 g-ég 1I 125
Lhbhrata 312!{}; = : P ;
e C 3 5
:i;r;:hah‘.}" 00 - 100 1 675
T .1 -xl 7:[14;‘ 7{10(!) 26445 12 PAR) o
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Cost of electriliciation of isol

Itemn Scheme

Baraka

El Birkadok
(&} Arak

El Zelen
L Hani
Rowdat El Mukhtar
El Abbasiya

El Gezira Aba
Asalaya West
Mashker El Kawa

CEEC L —

|

ToTtaL

TABLE X}

ated sehemes
WHITE NILI

Gross area 1 Lropping

430 3,400,000
1,650 159,300,000
1,545 I5,540,000
13,500 162,000,000
12,060 14,000,000
228 2,736,000

225 2,700,000

1,800 493,600,000
300 3,600,000
1,200 14400000
38,895 406,776,600
59

et
1002 cropping

(22,368,000

Cost of electrification
e

7,200,000
26,400,000
24,720,004

21000, GO0
192,000,000
3,648,000
3,600,000
124,800,000
4,500,000
19.200,000



