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Preliminary Report on Electrification, Grouping,
Extension and Modification of the Pumping

Schemes on the Blue mid White Miles

INTRODUCTION
In 1931 the Sudan Government started the development of the

livelihood schemes on Kawa. The man: livelihood schemes develop
ed then were Dueim, Fatisa, Hashaba and Urn 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 Gebcl 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 Corporation 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 arc not favourable owing to the high and
variab!e~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 no interest in keeping up 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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Nik> arc nearly 250 scheme-., ranging in size from as small as
feddans nel cultivable area to 30.000 feddans.

180

I PUMPS AND PUM'.' SI HEMES
Most o\- the pump schemes were not designed according to

normal en-ineerina practice and were hurriedly constructed. As a
result ofthis the foundations ofthe engines and pumps are badly built
and consequently, most of the engines are not properly erected. Abig
number of the eneines and pumps are exposed to the sun and dust
with no pump house ov shed to protect them.. In some ot the large
schemes like El Ghazala scheme, even the overhead cranes were not
installed for handling the very heavy engines and pumps which need
repair or overhauling. All the pumps in the exist.ng schemes are
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 ofdifferent makeand some ofthem 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
no standby. The diameter ofthe suction and delivery pipes is usu
ally smaller than the engine power, thus giving less water than ori
ginally designed for. Not only that but in some oi~ the schemes the
spced'of the engines is reduced to cope with the size of the pump.

11 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 pumpinc stations, and most of them are not given housing.
This makes it very difficult for any man, skilled or unskilled, to at
tend to his encine and detect the faults at the time when they occur.
Therefore, it was inevitable that major defects should have occurred,
and in many engines the crank shafts were broken due to the negligence
of operating staff. Spare parts are 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 ot

repairs and overhauls and also increase the fuel and grease consump
tion. There is no record to show the history of the engines or the
consumption of fuel and grease in any of the pumping stations,
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 are bought from the
market or ordered from abroad and received by the engineer in-
charge they are handed to the head engine drivers who take them
straight for the repair or overhaul of the engines and pumps. This
makes it impossible to control the use of 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 o\' maintenance and overhaul
is further increased.

Ill 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 ofpersonnel and a system of water control in the field,
the irrieation water is misused, thus causing difficulties and a rise
in cost of production. The lack oftelephones 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 a large number of the schemes
is not executed according to normal engineering practice, and what
has been executed is different from the proposed layout ofcanali
zation for some schemes. There are no maps for a lot of the schemes,
neither in the offices of the Survey Department nor elsewhere. In
a number of the existing pump schemes only two-thirds of the area
is developed, thus upsetting the rotation.

For the above reasons and facts and toavoid 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 suggested:
1 Electrification of the pumping schemes

The installation of three turbines out of seven as a fust stage on
the Roseires Dam, each generating a maximum of 30,000 kilowatts

.....



a.ssu.iwir.jiu -A^Za, •QaiMiiakfciiiii:
*"*••** ^«-T..«ftwuuwaj|

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 becomes necessity. It is wisely
thought to use some of the energy in electrifying the existing pump
ing schemes on the Blue and White Niles. Besides increasing the
efficiency and reducing operation costs, the use of electrically-
driven motors will save hard currency, i.e. 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 andspare parts now used in the existing pumping schemes
is estimated at a million pounds approximately.

2 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 ofsuch
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
50,000 feddans is deemed suitable.

4 Modification 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
leddan. When considcrine the electrification it lias been considered
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that two-thirds of the available land is being irrigated. Considera
tion has also been made for 100% irrigation.

5 Modification of canalization
The main and major canals will be designed and modified for

continuous watering with night storage in minor canals. The canals
and field outlet pipes will be designed in accordance with the Minis
try of Irrigation technical notes and normal engineering practice.

The electrification, grouping and extension of the Blue Nile pum
ping schemes will be given priority to the White Nile pumping
schemes.

6 Proper location of the pumping stations
The existing pump sites for a large number ofthe schemes are vul

nerable to both bank erosion and dcsilting of the intakes. The inlet
channels of some of the pumping schemes on the White Nile arc
objectionably long reaching five kilometres or more. The selection of
these sites was not according to engineering practice andsome ofthe
pumping stations are in danger ofbeing eroded. Some ofthe pumps
are being repaired very frequently due 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 Ol SCHEMES, AREAS AND PUMP DATA
The existing pump schemes on the Blue Nile cover a strip of app

roximately 40 kilometres north of Scnnar and 120 kilometres south
of Scnnar. 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 to 30.000 feddans. The number of schemes on the
east bank is 32 and that on the west bank is 30. The gross area of
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 ofengines,
horse-power and the estimated future lifespan ofeach engine.

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

Table 111: showing the schemes, with their full supply levels and
the maximum and minimum static heads.

Electrification
In order to draw a suitable plan ofelectrification 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
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(iii) Engines which can be operated economically and eftic^..
after the end of the Five-Year Plan (74/75).

Table IV shows the schemes which lie within the existing 33_ kV;
overhead transmission lines and those which will be constructed on
the east and west banks of the Blue Nile. The scrap and obsolete
engines are also indicated. It is intended 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 ofthe 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 Mages in phase with the Five-
Year Plan,

(ii) The diesel-driven engines and pumps in the existing pumping
stations will be utilized fully, i.e. 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 ofthe diesel-driven pump
ing schemes on the White Nile.

(iii) Besides distributing the capital investment over a number
of years, the planning in such a manner will increase the
efficiency ofthe 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:

h.p. -
Q H
75 M

where: '0' is the discharge in litres per second per cropped feddan;
'1-T 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%).

According to normal engineering practice, the peak crop lactoi
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 envisaged that the intensity of
cropping and hence irrigation will be increased to 100",,.
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As most ol' the schemes lie upstream ol' 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 14.5 metres on the average.
According to the above:

Q
30x10

18 x 60 x 60

Power required per cropped feddan

0.46 litres/sec.

0.46x14.5

75\0.8
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 the
individual schemes. Therefore the electrificationof 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 sets to match the necessary head and discharge require
ments \'ov 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 grouped
into 11 schemes. There are another 6 isolated 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 electrified schemes
with their extensions included is tabulated as shown opposite.

Thus the total h.p. required for 5 cropping is nearly 26,600 and
for 100°,, cropping. 39,900 h.p. It is worth noting that the total

a^&SMfeE.;. i'.IJiina

Gross Cropped h.p. cropped

Item Sclicme area area area x 0.11

I Hurga Group 51570 34380 3781.8

2 K.assab Group 55180 36787 4046.6

3 El Elegeirat Group 22 ISO 14787 1626.6

4 lUisata Group 47045 31363 3449.9

s Shashcina Group 42000 28000 3080.0

6 Wad Salam Group 33650 22433 2467.6

7 ICarkog Group 9550 6366 700.3

S El Nayra Group 31440 20960 2305.6

9 El Rammash Group 29070 193S0 2131.8

10 El Safa Group 17420 11613 1277.4

11 Wad Hashim Group 23589 15726 1729.9

Total 362694 241795 26597.5

:X"**<Mi*

power available now on the existing schemes 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 ofpumps 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 ofa

satisfactory pump station site may be ->ummarized as follows:
(i) There should be sufficient depth of water adjacent to the river

bank at low river so that station of the inlet channels is re
duced to a minimum,

(ii) The bank slope should be as sleep as possible so as to keep
to a minimum the length of intake and delivery piping,

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

The availability of suitable pump station sites on the Blue Nile
is affected by the following factors:

(a) Meandering of the river channel: 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
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can become expensive items in the operating costs of a pump sta
tion. While the low rate of lateral erosion taking place at low water
levels creates the usual zones of erosion, it is the flood erosion which
is the more serious factor. The high river Hood erosion operates in
two directions: fust the maximum current tends to leave the con

cave area of meander and the point of maximum erosion moves
downstream causing increased turbulancc; secondly the rise in water
levels leads to saturation of the river bank. When the flood quickly
subsides, the bank collapses due to the internal pore water pressure,
which is no longer balanced by the external hydrostatic pressure.

Hence the proposed pump station sites will be chosen upstream
of the point of maximum erosion since it may be expected to shorten
the length 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 affects 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.

Estimated 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.
la) The cost of installation of electrical motor/pump sets is based
on technical literature, engineering practice and the experience of
the Ministry of Irrigation & E.P.

10
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(b) The cost of electrical transmission lines is taken from the
C.E.W.C. report in which thecost oftransmission lines and feeders on
the Blue NileisestimatedasLS.900,000 foran area of350,000 feddans.
(c) The cost of modification of the existing schemes to be irriga
ted by electrically-driven motor/pump sets, consists mainly ofprelim
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 ofthe
mechanical equipment and surveying instruments required for the
electrified schemes.

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

Item

I

2

3

4

5

6

7

8

')

10

11

Description

Cost of
feddan }
cropping

Cost of
feddan 100',',;
cropping

Cost of motor/pump sets including taxes,
freight, erection & testing

Construction of the pump house inlet chan
nel and delivery basin

Preliminaries, survey, design and setting
out

Excavation of main canal to feed the exis
ting schemes

Building of cross regulators and head re
gulators lo feed the existingschemes

Modification of the existing canals
Modification of the cross regulators across

the existing canals
Excavation of drains and crossings for the

existing schemes
Buiiding of houses for engineers, stall'
operating the engines and personnel work

ing in water control
Lrstablishment of telephone system
Workshops & workshop equipment
Transport and water supply
Establishment of offices

TOT.M
Add for contingencies

Total cxist

3.750 4.250

1.750 2.000

0.150 0.150

3.000 3.250

1 250 1 .500

0.750

0.500 1.500

1.000 1.000

2.250

0.250

0.200

0.500

0.100

2.500
0 250

0.200

1.000

0.100

14 700

.300

15.000

18.450

.550

10 000
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(d) The cost of developing the areas 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:

Item

10
! I

12

13

Description

Cost of motor/pump sets including taxes,
freight, erection & testing

Cost of construction of the pumping sta
tion

Preliminaries, survey, design & setting
out

Lxea\ation of the main canals to feed the

extension
Building of cross regulators and head re

gulators
Excavation of minor canal, Abu XXs &

Abu Vis
Structures on minor canals
Excavation of drains & building of cross

ings
Building of houses for engineers and other

staff"
Establishment of telephone system
Workshops & workshop equipment
Transport & water supply
Establishment of offices

Cost ol

Cost of feddan

feddan -, 100 %
cropping croppin

3.750 4.250

1 .750 2.000

0.550 0.550

2.700 3.250

1.250 1.500

1.000 1.250

2.000 2,250

1.000 1 .000

2.500 2.500

0.250 0.250

0.200 0.200

1.000 1 000

0.100 0.100

Total
Add for contingencies

18.050

.350

20.100

.900

To i al
Cost of transmission lines

18.400

2.600

21.000
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 al any time
may be objectively utilized.

12
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(A) Estimated cost lot \ wopping

Cost of Cost of .

modification developing the •

of existing area extensions Total cost
Item Scheme LS. m/ms LS. m/ms LS. m/ms

1 El Hurga Group 333,550.000 552,000.000 875,550.000
2 Kassab Group 722,700.00(1 128,800.000 951,300.000
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
6 Wad Salman Group 234,750.000 331,200.000 565,950.000
7 El Nayra Group 252,000.000 269,376.000 521,376.000
8 El Raniash Group 233,550.000 248,400.000 481,950.000
9 El Safa Group 141,300.000 147,200.000 288,500.000

10 Wad Hashim Group 353,835.000 353,835.000
1 1 ICarkoug Group

Cost of modifyng
the isolated schemes

143.250.000 143,250.000

(see Table VII 245,925.000
-

245,925.000

ToiAL COST 4,239.235.000 1,787.376.000 6,016,610.000
Say 6,000.000.000

Local currency
Foreign currency

LS.

1 S.

3,lS0,00O.O0Om/ms
2,820.000.000m;nis

(B) Estimated cost jor 100% cropping

Cost of Cost of
modification developing the
of existing area extensions Total cost

Item Scheme LS. m/ms LS. m/ms LS. m/ms

1 El Hurga Group 409,830.000 630,000.000 1,039,830.000
2 Kassab Group 915,420.000 147.000.000 1,062,420.000
3 El Hegeirat Group 345,420.000 84,000.000 429,420.000

4 Busata Group 855.S55.000 42,000.000 897,855.000
5 Shasheina Group 798,000.00.) 798,000.000

6 Wad Salman Group 297.35O.00u 378,000.000 675,350.000
7 El Nayra Group 319,200.000 307,440.000 626.640.000
8 El Ramash Group 295,830.000 283,500.000 579,330.000
9 El Safa Group 178,980.000 168,000.000 346,980.000

HI Wad Hashim Group 44S, 191.000 448.191.000
11 Karkoug Group 181.450.000 IS 1.450.000

12 Cost of modifying
the isolated schemes 482.505.000 482.505.000

Tora i. cost 5.528.03I.OOO 2.039.940.000 7,567.071.000

Say 7.600.000.000

Local currency 1 S. 4.030.000.000m/ms
Foreign currency 1 s. 3.570,OOO.OOOm ms

13



White Nile Pumping Schemes

LOCA i ION Or SCHEMES, AREAS AND PUMP DATA

The existing pump schemes on the White Nile cover a strip 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
186 with areas 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 oi] the west bank is97. The gross area of the existing schemes
is 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 VIII showing the schemes, with their full supply levels,
and the maximum and minimum static heads.

Electrification
As previously mentioned the electrification on the Blue Nile sche

mes will 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
tion into three parts, viz:

(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).
(iii) 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:

9J*
75 M

h.p.

'Appendices p. 35
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where: 'Q' is the discharge in litres per second per cropped fed-dan;
'H' is the total head in metres under which the pump will work;
and 'iVE is the efficiency of the electrical motor/pump sets (taken
as 80 %).

As most of the schemes lie upstream of Gebel Aulia Dam, the
fluctuation of the river is reduced to a minimum and the total head

under which the pump will work is estimated as 4.00 metres
The working hours per day per pump are taken as 18 hours.

0
30 x 1Q3

!~8x~60x60

Power required per cropped feddan

0.46 litres/sec.

0.46x4

75x0.8
- 0.031 h.p.

This figure is considered as an average value and will have to be
adjusted when assessing more closely the required capacity of the
individual schemes. Therefore the electrification of the existing diesel-
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 iiead and discharge require
ments for the proper irrigation of the associate fields.

Grouping and extension of the schemes
The grouping of the White Nile pumping schemes has been pro-

posedinsuch a way that 169of theexistingschemesare grouped into
29 schemes. There arc another 10 isolated schemes that cannot be

grouped (see Table XI), and it is suggested that the extensions to
these schemes be dealt with when preparing the final report. Table IX
shows the grouping of the schemes with ihc 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 feddan
is 0.031 the total horse-power of each of the electrified schemes with
their extensions included is tabulated as follows:

jmuijinwnir»- *mmwt**v _, n>R
mm



Gross Cropped h.p. croppe 1
Item Scheme area area areax 0.031

1 Mala ha 37,724 25,149 779.62
2 14 l-irdoos 30.059 20,039 (.21 .21
.1 1-4 Bahaga 32.649 21.766 674.75
4 Dumo 7,300 4,867 150.84
5 Naifer 36,784 24,523 760.81
6 Goba 24.0S0 16,053 497.64

/ llirkat El Agab 23,300 15,533 4SI.52
s A/Khadra 24,880 16,587 514.20
9 Bandii 10.850 7,233 224.22

It) LI Sluir 5,927 3.951 122.48
II l-l Sullui 6,726 4,484 139 00

12 Gu!i 11,940 7,960 246.76

13 El Tagavva 33,398 22,265 (>90.22
14 El Ga/ala 4,590 6.393 198 IS

15 El Entisar 18,585 12,390 384.07
16 El Naeim 26,445 17,630 546 53
17 El Rida 42,515 28.343 878.63
IS Urn Galala 34.000 22,657 702.68
19 El Busham 20,800 13,867 429.88
20 Wimer 12,855 8,570 265.67
21 A bger 37,143 24,762 767.62
I "»

Dueim 43,920 29,2S0 907.68

23 I'm Takal 26,381 17,587 545.20
24 - El Fitooh 28,563 19,042 590.30
25 Urn Gar 18,845 12,563 389.45
26 Wakara 7,398 11.597 359.51

27 Fatisa 7,744 5.163 160.05
28 A Heibeir 14,635 9,757 302.47
29 Hassan Alob 25,689 17,126 530.91

Total 670,689 447,147 13861.57

Thus the total h.p. required for f cropping is nearly 13,900 and
for 100% cropping, 20,850 h.p. It is worth noting that the total
power available now on the existing schemes of the White Nile is
equivalent 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 a 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
therefore no separate standby is needed.

Location ofpump station sites
The same measures that are to be taken for the proper location of

16

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 electi iiication of the existing pump
ing 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.
(cl Cost of modifying and grouping the existing schemes to be

irrigated from the proposed electrical pumps.
(d) Cost of developing the areas in between or adjacent to the

existing schemes.
(a) The cost of installation of electric;',I motor/pump sets is based
on technical literature, engineering 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.

(c) The cost of modification of the existing schemes to be irrigated
by electrically-driven motor/pump sets consists mainly of prelimi
nary survey, design, setting out and excavation of the main canals
to feed the existing schemes, building (if 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 surveying instruments required for the electri
cally-driven pump schemes.

Considering the above information the capital cost required to
irrigate one feddan of the existing area by electrical pumps is esti
mated as shown in table (c) on next page.
(d)Cost of developing the areas in between or adjacent to the exist
ing schemes estimates, is based on the experience, technical reports
and engineering practice of the Ministry of Irrigation & E.P. The
estimated cost required to irrigate one feddan by electrical motor
pumps is summarised in table (d) on next page.
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Item Description

Cost of
feddan j
cropping

Cost of
(cMiw 100"

cropping

!()

1 !

12

13

Table (c)

Cost of the motor pump sets including tax.s.
freight, erection and testing

Construction of the pump house inlet channel
and. delivery basin

Preliminaries, survey, design and setting out
Excavation of main canals to feed the existing

schemes

Building of cross regulators and head regulators
to feed the existing schemes

Modification of the existing canals
Modification of the cross regulators across the

existing canals
Excavation of drains and crossings fo: the exist

ing schemes
Building of houses for the engineers, staff opera

ting the engines and personnel working in
water control

Establishment of telephone system
Workshops & workshop equipment
Transport and water supply
Establishment of offices

I . 500 . 000

1 (XX) 1 2:0

0. 150 0 150

3.000 3.250

1 . 350 1 500

0.750

0.500 1 .500

1.000 1 .000

2 250 2.500
0.250 0.250

0 200 0.200

0 500 1.000

0.100 0.100

Toi vl

Add for contingencies
11.700

0.300

15.450

0 550

Total

Cost of transmission lines

12.000

1.300

16.000

1.300

Grand total 13.300 17.3CO

9

10
11

12
13

Table (d)

Cost of motor/pump sets including taxes, freight,
erection and testing

Cost of construction of the pumping station
Preliminaries, survey, design and setting out
Excavation of main canals to feed the extensions
Building of cross regulators and head regulators
Excavation of main canals, Abu XXs and Abu

Vis

Structures on minor canals
Excavation of drains & building of crossings
Buildings for engineers and other staff
Establishment of telephone system
Workshops and workshop equipment
Transport and water supply
Establishment of offices

To I AL

Add for contingencies

Total cost
Cost of transmission lines

Grand toiai.

1.500

1.000

0.550

2.700
1.250

1.000

2.000

1.000

2.500

0.250

0.200

1.000

0.100

jW
350

15.400

1.300

16.700

1 000

1 250

0 550

3 250

l 500

I 250
2 250

1 000
i 500

0 250

0 200

1 000

0 100

17 .100

900

18.000
1 .300

19.300

Considering the above facts the total cost of each electrified
scheme is tabulated as follows:

(A) For 3 cropping

Cost of Cost of
modification developing the

of existing area extensions total cost

Item Scheme LS. m/ms LS. m/ms LS. m/ms

1 El Shor Group 59,124.000 15,400.000 74,524.000
-> El Sulha Group 26,700.000 69,300.000 96,012.000
3 Gulli Group 125,820.000 23,100.000 148,920.000
4 El Tagwa Group 115,716.000 365.827.000 481,543.000
5 El Ga/aia Group 115.OSO.000 - II5.0S0.000
6 El Intisar Group 79,020.000 184,800.000 263,820.000
7 El Naeim Group 245,340.000 92,400.000 337,740.000
8 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 93,600.000 200,200.000 293,800.000
II El Mellaha Group 374,688.000 100,100.000 474,788.000
12 El 1-irdos Group 48,708.000 400,400.000 449,108.000
13 El Bahga Group 139,788.000 323,400.000 463,188.000
14 Dimo Group 39,600.000 61,600.000 101,200.000
15 Naifre Group 141,408.000 385,000.000 526,408.000
16 Eoda Group 288.960.000 288,960.000
17 Birkat El Agab Group 279.600.000 279,600.000
IS Abu Khadra Group 209,220.000 114,653.000 323,873.000
19 Bandit Group 73,200.000 73,150.000 146,350.000
20 Nimir Group I32.1S0.0CO 28,336.000 160.516.000
21 Abger Group 304,116.000 181,720.000 485.S36.000
22 Dtieim Group 298,020.000 293,909.000 591,929.000
23 Wakara Group 182,952.000 33,110.000 216,062.000
24 Um Takal Group 160,092.000 200,816.000 360.908.000
25 El Futuh Group 195,264.000 189,281.400 384,545.400
26 Um Garr Group 195,060.000 39,886.000 234,946.000
27 El Eatisa Group 86,448.000 8,316.000 94,764.000
28 Abu Hibeira Group 96,420.000 101,640.000 19S,O60.O0O
29 Hassan Aloub 158,268.000 192,500.000 350.768.000

Total 4642,584.000 4371.844.400 9014.428.400
Electrification of

isolated schemes 466,776.000 4ti6.776.000
(see Table XI )

Grand rorvi. 5109.360.000 4371.844.400 9.481.304.400
Say 9,500.000.000

Local currency LS. 5,035.000 m Ills

foreign currency LS. 4.465.000 m 'ins



(B) For 100"0 cropping

Cost of Cost of
modification developing

of existing area the extensions Total cost

Item Scheme LS. m/ms LS. m/ms LS. m/ms

1 El Shor Group 78,S.12,000 18,000.000 96,832,000
"> El Sulha Group 35,616.000 81,000,000 1 16,611.,000
3 Gulli Group 167.760.000 27,000,000 194,760,000

4 1:1 Eagwa Group 154,288,000 427,590,000 581,878,000
s El Gha/ala Group 153,440,000 153,440,000
6 El Intisar Group 105,360,000 216,000,000 321,360,000
7 El Naeini Group 327,120.000 108.000,000 435,120,000
8 El Rida Group 120,240,000 630,000.000 750,240,000
9 Um Galala Group 384.000,000 180,000,000 564,000.000

10 El Shara Group 124,800,000 234,000,000 358,800.000
11 El Mellaha Group 499,584.000 117,000,000 616,584,000
12 El Eirdos Group 64.944,000 468,000,000 532,944,000
13 El Bahga Group 186,384,000 378,000,000 564,384,000
14 Dinio Group 52,800,000 32,000,000 84,800,000
15 Naifre Group I8S.544.000 450,000,000 638,544,000
16 Goda Group 535,280,000 — 3S5,2SO,000
17 Birkat El A.iab Group 372,800,000 — 372,800,000
18 Abu khadra Group 27S,960,000 134,010,000 412,970,000
19 Bandit 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 405,488,000 212,400,000 617,888,000
IT Dueim Group 397.360,000 343,530,000 740,890,000
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 260,352,000 221,238,000 481,590,000
2r> Um Garr Group 260,080,000 46,620,000 306,700,000
27 El Fatisa Group 115,264,000 9,720,000 124,984,000
28 Abu Hebcira Group 128,560,000 118,800,000 247,360,000
29 Hassan Aloub Group 211,024,000 225,000,000 436,024,000
30 Electrification of isolated

schemes 622,36S,O0O
—

622,368,000

Grand total 6,812,480,000 5,069,948,000 11,882,428,000

Say 12,000,000,000

Local currency
Foreign currency

20

LS. 6,360,000.000m/ms
LS. 5,640,000.000m/ms

Conclusion

Irrigation is a vital factor for any agricultural scheme and with
out water there is no agriculture. 1 he availability of irrigation water
at all times according to proper scientific 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 not 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 electrifi
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 %. With the increase in
overall efficiency the running cosis 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 100% cropping, a factor, which if
effected, will add to the many and great 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 entomologist in Kosti region, il has been
proposed to reduce the tenancy to 9 feddans instead of 15 feddans,
thus increasing the tenancies to more than 60%. He suggested
that 3 feddans be for cotton. 3 feddans dura and 3 feddans fodder

for animals. By analysing the returns from the 15 feddans with the
existing rotation, and the returns from the9feddans proposed tenancy,
a conclusion may be reached that l!ie income of the tenant will be
nearly doubled. Thus the intensification for the proposed electrically-
driven pump schemes will increase the national income and give a
better life to more families. If an economic appraisal is done, the
benefits and returns of the proposed project of electrification can be
further demonstrated in figures.
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Life Cotton

Item Pumping station
Engine make and

type h.p.
Pump size

inches

in

years

area

fds

IS El Hegcirat Ruston-4VEB
B/Stone-EV5
Ruston-4VEB

240

705

240

24x24

18x18
24\24

7

7

7

3120

19 Abulia South Ruston-SHR

Crossley HD10
Ruston-SHR

49

40

138

10x8

10x8

7
2

5

240

20 Abulia North L/B.Stone-EV3
Ruston-6XHR

Ruston-9XHR

135
36

238

14x14

6x6

10x10

7

5

5

450

M Rett iena Tangye-LL-10
Tangye-KL-10

95
NO

18x16
12x12

5

5

600

i-> Aniara Tangye-JL-IO
Tanirvc-JL-IO

Nationat-PBSE

67

67

164

12x12

12x12

6x6

5
5

5

400

2.1 Kassab South National-NAX

Tangye-LL-10
77

174 14x14 5

800

24 Kassab Galiyeen Tangye-LL-10
Ruston-6HR
Ruston-5XHR

95
36

153

12x12

10x10

8x8

5

5

5

450

25 Kassab North Ruston-6VEB
Ruston-6VEB

Ruston-6VF.B

360

360

1080

24x24

24x24

24x24

7

7

7

5000

26 Grisisly National-R4A4
National-R4A4

223

223

14x12

16x14 1

500

27 Khayrai National-F4A4
National-F4A4

Mirless —

342

342

570

18x16

18x16

26x24

7
7

7

3840

28 Wad El Abbas Ruston —

Ruston-6VEB

Ruston-6VFB

500

360

360

24x24

18x16

18x16

7

7

7

2845

29 Assar National-F4A4
National-F4A4

325

380

28x20

24x20
1

5

1500

30 Gadecn Ruston-VEB/X
Ruston-VEB/X

450

450

24x22
24x22

7

7

2860

24

TABLE II

BLUE NILE—WEST BANK (Scnnar Region)

Item Pumping station
Engine make and

type h.p.
Pump size

inches

Lift-
in

years

Cotton
area

fds

1 Abdel Kareim Ruston-6XHR
B/Stone-OPl

36
24

8x8

8x8

2

2

120

2 Kara National-PBSE

Wilson-PM
50

40
6x6 2 120

3 Wad Hashim North National-F4A4
Bohn&Kh.-KRISS

Bohn& Kh.-KRI85
National-l-'4A4

342

180
ISO

342

24x24

18x16

18x16

20x18

5
5

5

5

2850

4 Wad Hashim South Buda-6DC1879
Buda-6DCI879

180

ISO

16x16

16x16 2
1205

5 Mayirno North Tangye-KL-10
Tangye-JL-10
Tangye-LL-10

so

67

95

12x10

8x8

16x16

5
5

5

600

6 Mayirno(Mid) Allen-Blost Inj
Tangye-JLD-10
Tangye-LL-10

240

134

95

20x18

16x14

16x14

2

5
5

2000

7 Mayirno South Tangye-JLD-10
Tangve-JLD-10
Allen —

134

154

240

16x16
16x16

20x20

5
1

2

1200

8 El Marafa Bohn&Khl-KBlSV
Ruston —-

Allen —•

90 16x16

14x14

14x14

5

5

450

9 Dar El Shifa Tangye-LL-10
Ruston-6XHR

National NAN

95

36
66

16x16

10x8

14x12

5

5

600

10 El Safa Abdeen Deutz-A4N517

Wilson-PM 10 45/49
8x8

8x8

5

5
120

1! Islah National-MAX 77 14x12 300

12 Abdeen Elagouz Ruston-9XHR

Tangye-LL-10
67
l)S

12x10

14x12

5
5

400

13 Wad El Abaii Naiional-NAN

Ruston-7XHR
66

42

12x10
10x8 5

400

14 El Falahcen Ruston-9XHR 67 14x14 5 420

15 Um Shoka Mirrless-TL4
National-SB

National-ONA

210

42

28

16x14
10x8

5

1

420

16 Wad Rabaa Wilson-AMI2

Tangye-HL-9B
164/70

42

10x8
8x8

5

5

250

17 El Barno Ruston-9XHR

Ruston-9XHR

67

67
12x12
12x12

5

3
450

IS El Shalal National-NAN
National-NAN

Deutz-A6M5I7

66

66
90

10x10

10x10

10x10 s

650

19 Humrani Dculz-MJH438 40 120

25
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Life Cotton
Engine make and Pump size in area

Item Pumping station type h. p. inches years fds

20 II Ramash Ruston-SVCBX
Bohn A Kh-KRI2S

210

270

20x20 1

1

1620

Ruston-6VCB 150 20x16 5

21 Fl Dabkora Lister B/S-EV3 125 14x14 5 400

Tangye-JL-9B 67 14x14 5
National-NAV 55 —

1 •> El Manshia B/Stone-EV3 I 35 14x14 5 225

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

24 El Kavvkab Ruston-7XHR 42 10x8 •> 400

National — 99 14x12 2

25 El Nana Ruston-9XHR 67 12x10 5 1000
Ruston-9XHR 66 12x10 10

B/Stonc-EV4 ISO 16x14 5

26 Um Manii B,Stone-EV6 270 22x22 5 1500

B/Stone-EV4 180 14x12 5
in Lav una Crossley-QVD8 too 24x24 5 2500

Crosslcy-QVDS 330 24x24 5

Crossley-PCQ8 530 27x27 5

28 El Tofcikia — — — - —

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

30 El Maggag

26

m*'j*-m$.

TABLE 111

BLUE NILE—EAST BANK

Scheme F.S.I..

River level Static head

Item Maximum Minimum Maximum Minimu

1 Bunzuga 415.81 437.83 429.48 22.33 13.98
2 El Azaza Raway 441.30 421.96 416.13 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 437.17 421.91 415.96 21.21 15.26
6 Furhana 435.10 421.91 415.93 19.17 13.19
7 Wad El Reif 433.26 421.90 415.88 17.38 11.36
s Maina 433.02 421.90 415.88 17.14 11.12
9 Wad el Fur 431.75 421.89 415.85 15.90 9.86

10 Wad Salman South 431.30 421.88 415.83 15.47 9.42
11 Wad Salman North 431.58 421.88 415.83 15.75 9.70
12 Shasheina 428.50 421.85 415.75 12.75 6.65
13 EI Suki 427.22 421.82 415.70 11.52 5.40
14 Tireira Al Kola 427.55 421.82 415.69 11 .86 5.73
15 Busata 427.55 421.80 415.63 11.92 5.75
16 Masara 426.05 4.21.80 415.63 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 Abulia South 425.87 421.74 415.56 10.31 4.13
20 Abulia 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 425.13 421.70 415.51 9.62 3.43
24 Kassab Mid 425.20 421.70 415.51 9.69 3.50
25 Kassab North 424.61 421.70 415.51 9.10 2.91
26 El Khayrat 418.34 408.54 402.42 15.92 9.50
27 Girisli 417.66 408.95 402.50 15.16 8.71
28 Wad El Abbas 417.66 408.79 402.38 15.28 8.87
29 Assar 416.61 408.30 402.00 14.61 8.31
30 Gadeen 416.94 407.85 401.61 15.33 9.09
31 El Hurga 411.30 401.85 395.30 16.00 9.45
32 Nur El Din 411.30 401.65 395.18 16.18 9 65
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Item Scheme

Exist,
area

Propd.
exten.

Total

area

No. of
engines h.p.

Life in
years

jroup 6: It ail Salman Gn up

1

1

-1

5

Wad Salman N.
Wad Salman S.
Wad El For

Maina
Wad El Reif

8400

1600

1600

1650

2400

5000

3000
3000

7000

S400

6600

4600

4650
9400

4
2

1

3

3

1168

90

135

102
340

7-7-7-7
7-7-7-7

5

5-5-5
5-5-5

Total 15650 18000 33650 13 1835

Group 7 Karkog Group

1
•»

3

Zumorka

Abu Asha
Karkog

1200

1350

7000

1200

1350

7000

2
2

187 5-5

5 5

Toial 9550
—

9550 4 355

32

Scheme grouping (Scnnar Region)
BLUE NILE—WEST BANK

Group I: El Nayra Group

,^(JW

Item Scheme
Exist,
area

Propd.
exten.

Total

area

No. of
engines h.p.

Life in
years

1

2

3
-1

Sairo

El Layona
Um Marrib
EI Nayra

1800

7500

4500

3000

7800

6840

1800

15300

1 1340

J000

->

3
2

3

250

x260

450

3 1 3

5-5

5-5-5

5-5-5
5-10-5

Total 16800 14640 31440 10 2273

Group 2: El Ramash Group

1 El Kawkab 1200 3000 4200 2 141 i 2
-) Wad El Gezouli 1350 3000 4350 1 135 5
3 El Manashia 900 900 l 135 5
4 El Dbakara 1200. — 1200 3 247 5-5-0
5 El Ramash 4860 4500 9360 3 420 2-1-5
6 EI Dakhla 360 — 360
7 Humrani 450 — 450 1 40 0
8 El Shallal 1950 3000 4950 ", 222 0-0 5
9 El Barno 1350 — 1350 1 134 5-5

10 Wad Raba's 1950
— 1950 2 106 5-5

Total 15570 13500 29070 18 1580

Group 3 El Safa Group

1 Um Shoka 1350 1350 3 280 5 1 0
2 El Fallaheen 1260 1000 2260 1 67 5
3 Wad El Abati 1200 2000 3200 ">

108 0-5
4 Abdeen El Agos 1200 2000 3200 i 162 5 0
5 El Islah 900 1000 1900 1 77 0
6 El Safa Abdeen 360 360 ~t 49 5-50
7 Dar El Shifa 1800 i soo 1 197 5-50
8 El Marafa 1350 2000 3350 .; 90 5-0-0

Total l>420 8000 17420

3o00

17

3

1030

508

Group 4: Wad Hashim Group

1 Mayirno South 3600 5-X-2
2 Mayirno Awsat 6000 — 6000 4 603 2-5-5-5
3 Mayirno North 1800 — 1800 3 242 5 5-5
4 Wad Hashim S. 3615 _... 3615 i 360 •) _. -j

5 Wad Hashim N. 8574
— 8574 4 1044

2757

5-5-5-5

Toi At. 23589 2589 16

33
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Cost

TABLE VI

of electrification of isolated schemes

BLUE NILE

Scheme Gross area

Cost of modification

Item i cropping 100% cropping

1
i

3

4

5

6

Abdel Karim 360
Kara 360
Bonzoga 10S75
El Azaza 1950
Tama 1500
Farhana 1350

5,400,000
5,400,000

163,125,000
29,250,000
22,500,000
20,250,000

6,840,000
6,840,000

206,625,000
3f.050.000
28,500,000
25,650,000

Total 16395 245,925,000 311,505,000

34
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WHITE NILE-

TABLE VII

-EAST BANK (Kosti Region)

Item Pumping station

1 Dabat Alali (S.B.)

2 Majak

3 Gawandeet

4 Lai bur

5 Bandid

6 Khor Agayz

7 Faywar South
Faywar North

8 Abu Khadra

9 Magara

10 El Geigar

11 Birkat El Agab

12 Tayba

13 El Remeila South

14 El Rcmaila North

15 Hamadauk

16 Goz Fami
(EI Taysha)

17 Goda

18 El Adl

19 Muna

20 El Gana'a

Engine make
type

ant!

Deutz-A6M517
Deutz-A6M517

Skoda —

Deutz-MJH436

B/Stone-R.P.

National-B.S.E.
National-B.S.E.
Skoda-6x-110

Tangye-LIG
B/Stone-S.P.

National-B.S.E.
Tangye-E.W.H.

National-R.B.
National-NAV
B/Stone-T.P.

Ruston-6VEB
Ruston-6VEB

M.W.M. R.H.S526V
Robson-C.H.W.
Rofcson-C.H.W.

S.K.L.-4NAD24
National-NAY
Ruston-7HXR

Ruston-6VEB
Ruston-6VEB
Ruston-6VEB

B/Stone-EV3
Crosslcy HH10
B/Stone-EV3
Tangye-GL9B
Tangye-JL-10
S.K.M.-3NVD1S
Tangye-GL-9B
Ruston-9XHR
Ruston-7XHR

Ruston-CHT
Skoda-HB6

B/Stone-EV5
B/Stone-EV5
B/Stonc-EV5

Ruston-SHR

Deulz-NJH438
National-MAK

N.A.N.-W3V 175/22A
Ruston-9XHR

35

Pump Life Cotton
size in area

h.p. inches years fds

88 18x16
88 10x8

5

5
750

— 10x8

— 8x8
1

—

37 10x8 2 200

22 10x8
22 10x8

90 14x14

5

5
2

400

42/46 10x8
50 12x12

5

5

350

22 10x8
24 8x8

2

2
200

35 10x8

55 12x10
77 16x14

5

5

860
200

360 24x24
360 24x24

5

5
400

105 18x16
70 14x12
40 12x10

•)

2

2

685

77 18x18
65 12x12
42 12x10

5

5

1000

360 24x24
360 24x24
480 36x36

5

5
5

4380

135 20x20
46 10x8

2

2
750

90 16x16
34/37 10x8

73 12x12

5
5

750

42 10x8
34 10x8

5
2

150

67 16x16
42 12x10

5

5

720

50 10x10
— 14x14

2

-*

550

225 24x24
225 24x24
225 24x24

5

5

5

4130

49 10x8 2 200
40 10x10
77 14x14

350

S/85 14x14
67 14x12 5

500



*•**• "•— ••" "" "V-Il

Pump Life Cotton

Engine make and size in area

hem Pumping station type h.p. inches years fds

21 El Alegaya Tangyc-OL-89B 34/37 lOxS 2 300

Ruston-SHR 49 14x14 2

22 El Warrad National-R.B. 35 10\8 5 300

Crossley-lHH9 43 12x12 5

23 Dabai Bosin National-NAX
National-NAX

77

55

14x14

10x10

_ 400

24 El Magabi B/Stone-T.P. 77 16x14 5 500

B/Stone-S.P. 50 14x12 5

25 El Naara National-R.B. 35 8x8 5 300

Ruston-7XHR 42 14x14 2

"*6 \bu Kamad Ruston-6XHR 36 8x8 5 150

Deut7-NAH220 22 8x6 2

Tangye-DWH3 3.(1 8x6 5

1-7 11 1 iirai B/Stone-E.H 50 12x10 5 300

28 El Makhalicf Ruston-5HR 26 6x6 5 68

B/Stone-JPI 14 5x5 5

National-O.B.S.E. 22 6x6 2

29 Mahd El Sharief Ruston-6XHR 36 8x8 10 4(H)

Ruston-6XHR 36 8x8 10

Ruston-6XHR 49 12x10 15

30 El Gebelein Wilson -

Deutz —

33/36
30

8x6

8x8

1

31 Musran El Sabaha Deutz- MAX320 25
—

7 150

1 1 Musran El Sabaha Ruston-7XHR 42 10x10 -> 250

33 Musran El Taysha Deutz-MJH436 30 10x8 150

34 Aradceb El Gabelien Skoda-6S-l 10 90 14x14 5 270

Petter-FH 40 10x8 5

35 Naifr Skoda-6S-275 390 24x24 5 2040

Skoda-6S-275 390 24x24 5

Skoda-6S-275 390 24x24 5

36 Marwa Deutz-A4M5I7 58 14x14 5 400

Herford-BS 40 14x12 5

37 Taksaboon Deutz-A4M517 58 14x14 5 550

Deutz-A4M528 —
24x22 10

38 Tabat Pett r-FH 40 10x8 5 300

B/Stonc-OPI 24 6x6 5

39 Dimo National-NAV 55 10x8 400

E.K.M.-3NVD2I/2 65 14x12 5

40 Islah National-NAV 50 12x10
-

300

41 Sharrad B/Stone-S.P. 50 14x14 2 400

B/Stone-T.P. 77 16x16 2

42 El Amal Tangye-IL-9B 50 12x10 2 200

43 El Aradeeb Tangye-JI-10 67 14x12 2 340

Tangye-IL-9B 50 12x10 2

44 El Zeaif Ruston-8HR 49 12x10 2 300

Herlbrd-A/S 30 10x10 •>

45 El Bahaga Ruston-8HR 49 14x12 5 400

Ruston-7XHR 42 10x8 2

36

iWPvmmwfmmvr™, _,;^—*''-.«^*:l*-v. '

Item Pumping station
Engine make and

type

Pump
size

h.p. inches

Life

in

years.

Cotton

area

• fds
46 El Hudaib South Deutz-NAH320 26 6x6 5 68

Crossley-HH7 25 6x6 5
47 t-.l Hudaib North National-BBSE 50 10x8 •> 200
48 El Abyad B/Stone-S.P. 50 14x12 5 375
49 El Makh. Abu Zeid Ruston-SHR 49 12x10 2 200
50 Khor Agwal Ruston-SHR 49 14x14 5 500
51 El Omara B/Stone-R.P. 37 12x12 2 200
52 Hilat Abbas Ruston-6HI£ 36 8x8 i 150

B/Stone-OPl 34 10x8 7
53 Rabak Dcutz-MAH320 26 10x10 7 150

Deutz-MAH916 16 6x6 2
54 Zainooba B/Stone-R.P. 34 10x8 7 490

Electric - - 80 7
55 lil Finlos Dcutz-A6J5l7 90 14x14 5 515

Tangye-GL9li 34 5
56 Hagar Ass. East Petter-FH 40 12x10 5 348

Crossley-HDll 55 14x12 2
57 Hagar Ass. West Ruston-5WHR 22 — 5 100

Ruston-5WHR 22 6x6 5
58 El Gezira Aba Ruston-9XHR 67 14x14 10 2600

Crossley-0123 80 14x14 7
Ruston-6VCB 150 20x20 7
B/Stone-EV5 225 30x30 5
Lister — 74.4 14x14 ->

Deutz-A6M5I7 90 14x14 5
Deutz-MJH436 30 8x8

59 El Debeibat Deutz-MAH320 26 12x10 7 4(H)
B/Stone-R.P. 37 8x8 2
B/Stone-T.P. 77 16x16 2

60 El Marabee National-NAV 55 12x12 264
B/Stone-T.P. 70 12x12 1

61 Fudat El Garnouk B/Stone-O.P. 24 8x8 1 70
62 El Abassiya B/Stone-O.P. 1 24 6x6 i

85
B/Stone-O.P.I 24 6x6 5
B/Stonc-O.P.I 24 6x6 5

63 Sheikan Ruston-1 OH RC 156 18x18 i

Ruston-10HRC 156 1Xx1S 5
Bohn & Kh-KR28\ 300 24x24 5

64 Um Barad langyc-GL9ii 54 10x8 *>

Ruston-71-IR 10x8 -i

65 HI Malaha Sulzer-Obsolcte 150 18x18 6102
Ruston-I0HRC 156 18x18 2

Ruston-1 OH RC 156 18x18 2
66 Sharg EI Gasir Ruston-9HRC 767 14x14 5 1000

Ruston-IOHRC 156 18x18 •)

67 El Tayif Tangye-Ll-10 95 20x20 5 1040
68 El Shawal Ruston-IOHRC 156 20x18 5 1512

Ruston -I0HRC 156 20x18 2

69 El Dakhla B/Stone-R.P. 37 12x12 5 300

37
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Pump Life Cotton

Item Pumping station
Engine make and

type h.p.
size

inches

in

years

area

fds

51 Karshawal B Stone-S.P. 50 —

2
—

S2 F.I Kiwail- Ruston-5VEB
Ruston-5VEB

300

300

24x24

24x24
5

5

3000

53 El Bir Kadok Ruston-9XHR
Herford-LVMI40

(.7

12

14x14 5

1

550

54 F.I Bushara Deutz-4-S110

B/Stone-EV2
49

90

14x12

16x14

2

5

1000

55 Dakana B/Stone-T.P.
B/Stone-S.P.

77

50

16x14

12x10

2 550

56 Lilo Amara B, Stone-S.P. 50 10x8 2 1050

40

-r-r 7^ j.j, i.. ;,

TABLE VJ1 (continued)
WHITE NILE- -WEST BANK (Dueim Region)

Item 'limping station

1 Mabrouka

2 Talha

3 Um Arda

4 Irler

5 Shatawi

6 Nimer

7 Bara

8 El Ekhalid

9 VVasim

10 Eraifat

11 Mabrouk

12 K hanger

13 Khanger Booster

14 Goz El Baid

15 Rahwat

16 Rahawat Booster(A)

17 Rahawat Booster(B)

18 El Watun

19 El Eitilaf

Engine make and
type

B/Stone-S.P.
B/Stone-S.P.
B/Stone-S.P.

National-NAV
Ruston-HR

B/Stone-S.P.
G lander

Mirless-TL4

Masohimcn-6DV136

Mirless-TL4
Deutz-MJH438
Dculz-MCH320

Merceies-M204B
Deutz

B/Stone-BP33333
Skoda-6-SllO

Ruston-H.R.
Petter F.-FH

Dcutz-MAH9I6

Hcrford-A-S
Skoda-4S-ll0

Deutz-MAH320
B/Slonc-R.P.

Skoda-6SII0
Skoda-6SII0
Deut/-A6M5I7

Petter F.-F.H.
National-S.P.

Skoda-6S110
B/Stone-EHI

B/Stone-EV2
B/Stone-EV2

B/Stone-T.P.
B/Stone-T.P.

B/Stone-EHP
B/Stone-O.P.

(will be watered from I
(one B/stone engine (ra

Skoda-4SU0
E.K.M.-3NVD

Pump Life
size in

h.p. inches years

Cotton
area

fds

37

50

50

10x10

12x12

I4\I4

2

1

1

504

55

55
14x14

12x12 10
420

50 14x14

10x10
10 440

210
225

20x20

24x24
i

10
3354

210

40
26

20x20
10x8

8x8

10

1

14;

100 14x14 7 340

37

90

12x10
10x10

1

7
428

36

40
10x10

10x10

2 316

16 6x6 5 88

30
60

10x10

10x10
1 280

26

37
10x10
10x10

5

5
288

90 14x14 •y
156S

60
90

40

42

90
50

90

90

70

70

50
25

I4x!4

20x20

12x12

16x16

14x14
14x12

18x16
18x16

16x14

16x14

14x12
10x8

10

7

10

7

7

496

1556

:l Gardood)
nsfcrred to El Ain)

60 12x12
65 12x12

30S

500

41
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Pump Jfe Cotton

Item Pumping

Salati

station

Engine make and
type h.p.

size

inches j
in

ears

1

1

area

fds

20 B Stone-S.P.
B/Stone-S.P.

50

50

16x16

14x14

304

21 El Ain Tangye-JL-IO
L.B/Stone-EV4
L.B/Stone-EV2

67

180

90

14x14

16x16

16x16

2

7

7

1672

•n Insaf Ruston-H.R.
National-S.P.

42

42

10x10
12x10

1

1

304

23 Raw dan Ruston-H.R.

Ruston-H.R.

Ruston-H.R.

42

42

42

14x14
10x10

10x10

5
5
5

496

24 tni Takkal National-NAX
National-NAX
Mirless-TI4

Vlirlcss-TI4

77
77

162

210

14x12

14x12

20x20

18x16

5

5

676

25 Magarn B/Stone-T.P. 77

77

14x14

16x16

1

1

950

26 Abo Gimri BSioiie-EHI
B/Stone-T.P.
B/Stone-S.P.

50
77

50

10x10

16x16
12x12

1

5

5

442

27 Viinidreeb L.B/Stone-TVP
B/Stone-EV5

15-1

225

16x14

26x26

5

10

1600

28 \hiiula (A)
iii)

B/Stone-R.P.
B/Stone-R.P.
B Stone-S.P.

3-1

34

50

10x10

10x10

14x14

1

1

5

400

29 At shan B/Stone-T.P. 77 16x16 7 400

30 Fhtlos B/Stone-T.P.
B/Stone-R.P.

77

37

16x16

10x10

5

5

275

31 Rahama (A)
(B)

B/Stone-S.P.
Skoda-6S110
Skoda-6SI10
Skoda-6SII0

50
90
90
90

12x12

14x14

14x14

14x14

1

7
7

10

1254

32 Gamer F.I Gardiul
(At

(B)
(Rl

P.Fielding-F.H.
P.Fielding-F.H.
P.Fielding-F.H.2
P.Fielding-F.H.2

40
40

80

SO

12x10

12x10
16x14

16x 14

1

I

7

7

820

33 Hial'a B/Stone-S.P.
Ruston -H.R.

so
40

14x14

10x10

7
7

500

34 Fitoli Ruston-H.R.
Skoda-6SH0

40

90

10x10
14x14

5
5

524

35 Salam B/Sionc-S.P.
Crosslcv-IHHK

50

35

14x14

12x12

5

7

380

36 Mona Ruston 10x10 1 304

1,1 Gardoi 1 El Hag B/Stonc-OPI 24 8x8 1 260

42

Item Pumping station

38 El Falah

39 Bojo

40 Taif

41 El Bushara

42 Shabasha West

43 El Hilal

44 El Tagwa

Engine make ami
type

B/Stone -OPI
Ruston-2YWAMK2
National-R.B.

Ruston-H.R.
Ruston-H.R.

Tangye-JL-10
Tangye-JL-10
B/Stone-R.P.
Tangye-LL93

Dcutz-MAN320
Ruston-8HR
Ruston-SHR

Ruston-7HR
Deutz

ii'iiiukiui i\'^U..'i«k

Pump Life Cotto'n
size in . -area

h.p. inches years ' fds

2J 8x8 5 144
25 6x6 5
35 10x8 7 160

40 10x10 5 540
66 14x14 7

67 14x14 5 816
67 14x14 5
37 10x10 5

55 14x14 -j

26 10x10 2
49 12x10 10
49 12x10 10

40 lO.xS 5
26 8x8 5

(All engines transferred to Minidrecb)

440

250

620

43
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WHITE NILE- EAST BANK (Dueim Region)

Item Pumping station

1 Wad Diwiv.

Hassan Alob (A)
(B)

Konoz (A)
(B)

4 Abu Hindi (A)
(B)

5 Mashkor El Kawa

6 Abu Hibicra

7 Nazalia

8 Eatib

9 -Ukiz

Engine make and
type

Tangve-JL-10
Skoda-4S-160

Tangye
Tangye-LL-10

Sulzer 38R6 25
Vicker P.
Crossley-QVD3

Ruston-HRC
Ruston-HRC

B/Stonc-EHl
Skoda-6S-U0

B/Stone-S.P.
Deutz MIH43S

Crosslcy-0120
Ruston-HR

Deutz MAH320
R.A.Lister
Crossley

National-PBSE
National-PBSE

Tangve-1L9B
Crossley-0120
P. Fielding-FH2

Ruston

Skoda
Crossley

Skoda-4S-I10
B/Stone-OPI
Skoda-4S-IIO

Crossley-IIIH7
Skoda

Ruston-HR
Ruston-HR
Ruston-HR

Ruston-YDA
Ruston-YDA
Ruston-YDA
Ruston-6FR6

Ruston-Listcr
Ruston-Lister
Ruston-Listcr

U* Wad Rl Nogomi (A)
(B)

11 Dobas

12 Mongara

13 Hasatin

14 Gamalab(A)
(B)

(C)

15 Wad Nimir

16 Wad Nimir Booster

44

Pump Life Cotton
size in area

h.p. inches years fds

67

90

16x16

14x14

5
2

504

120

95

16x16

16x14

1

5

630

150

100

1 50

22x22

14x14

20x20

7

1

10

1000

155

155

22x22

22x22

1

7

1000

50

90

14x14

12x12

7

7

400

50

40

10x10

10x10

5

5

300

53
42

14x14
12x12

1

7

412

26 6x6

10x10

5

1

208

30

22

8x8

8x8

1

1

144

50

53
SO

14x14

14x14

16x16

5

1

408

75

90

65

14x14

14x14
12x12

7

1

420

so

24

60

12x12

8x8

12x12

1

5

'

300

45

8x8
8x8

1

5

120

66

66

66

14x12
14x12

20x18

7

7

400

j 2

32
32

16x16
16x16

16x16

14x12

10

10

10

10

876

10 10x10 5
10 10x10 5
10 10x10 5

rwsaqwwEW fWW:m»-1V^Wv>^v^:¥ Ti • ". TW-WT^Hra-; :^ijL;WuiliiLi.»^i:.L.:..., •

Qotton
area

I'ds

3348

~ Pump Life (
Engine make ami size in

Item Pumping station

A bger

type

Ruston-3VCB

h.p. inches years

17
75 30x30 10

Ruston-3VCB 75 30x30 10
Ruston-3VCB 75 30x30 10
Ruston-3VCB 75 30x30 10
Ruston-3VCB 75 30x30 10

18 Shabasha Ruston-5VPH 54 24x24 7
Ruston-5VPH 54 24x24 7

19 Wakara Ruston-5VPH 54 24x24 7
Ruston-5VPH 54 24x24 7
Ruston-5VPH 54 24x24 7

20 Um Gcrr Allen-5S30B 195 30x30 5
Allen-5S30B 195 30x30 5
AIIen-5S30B 195 30x30 5
Allen-5S30B 195 30x30 5

21 Dueim Ruston-3VCB 75 24x24 7
Ruston-3VCB 75 24x24 7
Ruston-3VCB 75 24x24 j

22 Fatisa Allcn-5S30B 195 30x30 5 1
Allen-5S30B 195 30x30 5
Allen-5S30B 195 30x30 5

23 Hashaba Allen-5S30B 195 30x30 5 2
Allen-5S30B 195 30x30 5
Allen-5S30B 195 30x30 5
Allen-5S30B 195 30x30 5
Allen-5S30B 195 30x30 5

1458

1548

3318

710

I 665

2593

45



tkvptwt .' wwwmxumim. •<*>. %• •#> sam&m&s*
SiigiH ;.-.- j*™"

TABLE VIII

WHITE NILE -EAST BANK (Kosti Region)

Rivet level Sialic head

Item Scheme
F.S.L. Maximum Minimum Maximum Minimum

1 Dabat Allah
"1 Gawandit

1 1 atbur

4 Bandid
s Khor 1 1 Agyiz
6 Eajwar South
7 Fax war North
8 .Abu Khadra
t) Niagara

10 El Geigar
II Ilirkat El Agab
12 Abu Ramad

13 El Furat

14 LI Ylakhaleil
t s Meheir ElSharif(N)
16 Meheir El Sharif (S)

17 Naif

IS Marwa

19 Taksaboon

20 Vabat

21 Dimo

• \ Sharrat
-ii El Amal
-»s El Arabeeh

26 El Zeif
T7 El Bahga-
28 El Hideib(S)

29 E! Hideib(N)

10 14 Ar-eid

31 El Makhada

32 Khor Agwal
33 El Umara

34 Hillat Abbas
35 Rahak

?6 Zeinoba
\- 1.1 Eirdos

3*' Hagar Asslaya(W)
19 Haqar Asslaya(E)
40 II Ge/ira .Aba

41 El Dibeibat
42 El Marab'c

-'.3 1 adat El Gamoug
44 Siieikan

45 El Valalia
46 Sha,-'.; El Gasir
47 El Tail"

48 El Shawal

387.48

386 39
387.20

7.67

5.80

5.98

5. S3
7.89
7.48

7.48

387.02
385.69

5 48

5.07

385.03

5 II

384.68

382.55
382.95

385.43
383.24
385.59
3S5.22
384.70
384.90
384.83
384 23

384 23
384.23
383 47

383.78
382.94
384 68

384 25
384.35
381.56

381.25

379.04

381 45

380 54

381.41
381. 19
379 01
380.87
381.19
380 64

380.69

380.33

379.52
379.42
379.39
179.36

379.33
379.30
579.27

379.24
379.21
379.18

379.16
378.72
378.69
378.66

378.63
378.60
378.42
378.39
378.36
378.33
378.30
378.27

378 24
378.21
378 18
378.15
378.12

378 09
378.06

378.03
378.00

377.97

377.94

377.91

377.89
377 88

377.87

377.85
377 84
377 83

377 82
377.81
377 80
377.78

377.77
377.76
377.75
377.75

46

377.82
377.75
377.72
377.71

377.69
377.68
377.66

377.65
377.63
377.62
377.59

377.30
377.28
377.26
377.24

377.23
377.12
377.10
377.08

377.06
377.05

377.03
377.01
376.99
376.97
376.96
376.94

376.92
376.06

376.88
376.86

376.85
376.83
376.82

376.80
376.

376.

376

376
376

376.74
376.73
377.80
376.69
376.67
376.66

376.65

376.65

.SO

.79

.77

76

.75

9.66

8.64
9.48
9.96

8.11

8.30

8.17
10.24
9.85

9.86

9.43

8.39

8.20

7.81

7.79

7.88

7.56

5.45

5.87

8.37
6.29

8.56

8.21

7.80

7.93
7.87
7.29

7.31
7.33

6.59

6.92
6.09

7.85

7.43
7.55
4.76

4.46

2.27

4.69

3.79

4.67

4.46
2.30

4 18
4.52

3 98

4.04

3.65

7.96

6.97

7.48

8.31

6.47

6.68

6.56

8.68

8.27

8.30

7.86

6.97

6.79

6.41

6 40

6.51

6.26

4.16
4.59

7.10

5.04
7.32

98
58
72

68
11

6.14

17

44
.78

4.97

6.74

6.34
6.46

3.68
3.38
1.19

3.61

2.71

3.59
3.38

21

.09

42

88

.94

.58

WHITE NILE-WEST BANK (Kosti Region)

Item Scheme

I El Bayaha
- El Gineiga

Kisheima
Abu Agarib
El Sulha
El Safa
El Tagadum
El Karama
Wad Sha mam
El Bidaya
Colli

Um Ganceni
Abu Mchliar
El Galal
El Tawila
Mahad el Nimir
El Tagwa
El Salam
El Abasiea West
Um Hani
El Gaza la
Um Hayaya
El Zileit

El Shawa
El Radeis
El Intisar
El Sirour
El Saada
Gori
Zamzuin
El Arak
El Naiem
Um Dilgam
El Dibcikrya
El Aradeeb
El Rashidi
El Gala'a
Um Irig
Dabat el Tor
El Rida
El Dakhla
Um Galala
El Kiwik

El Birkadok
El Bushra

3

4

5

(.

7

8

o

10

II
12

13

II

15

16

17

18

19

20

21

22
23

24
25

26

27
2S

29
50

51

32

33

34

35
56

37
38

39

40
41

47

45

44

45

River level

F.S.L. Maximum Minimum

379.82
379.30
379.98

379.22

379.35

380.33
379.71
379.71

380.33
379.70

380.70
380.70
380.40

380.12
381.000
380.92
381.56
381.56
379.19
381.35
3S0.I9

382 51
385.40

382.80
380.40
379.27

381.38
379. jS4
379.43
383.84
383.84
383 84

383.35
383.15
382.80
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

377.60
377.60
377.60
377.60
377.60
377.60

377.59
377.55
377.77

177
377

377

377

377.88
377.89
378.00

378.00
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

378.9S
380.74
379 10
379.10

379.13
379.13
379.18
377.60
379.18
379.24
379.24
379.24

47

79
81
84

86

376.90

377.40
376.48

376.88
377.40
377.40

377.30
377.30
377.30
376.90

376.65
376.67
376.69
376.73
376.76
376.78
576.80
376.82

376.86
376.86
376.86
376.94
377.01
376.80
376.99

376.99

376.99
376 99
576 99

377.46
3 77.46
177 46
377.46
377 46
579.74

377.55
177.55
577.57
377.57

377.62
377 40
377.62
577.65
577.65
377.65

Sialic tiead

Maximum Minimum

2.92
I 90

3.50

2.34

1.95
2.93
2 41
2.01
3.03
2

4

4.03

3.71

3.39

4 24

4.14

4.76

4.74

2.33

4 49

3.33
5.57

7.39

6.00

3.41
2.28
4.39

2.82
2.44

6.38

6.38

6.38
5 89

5.69

3.06
5.03
5 05

6.74

6.28

5 09

2 93

5.96
5.96

5.74

5.84

SO
05

23

71
38

I . 62

1.75
2.71

2.11

2.11

2.73
2.11

3.15
2.93
2.61

2.31
3.16
3.06
3.68

3.67
1.19

3.35

2.19

4.39

7.16

5.05

2.-.3

1.30
3.41
1.87
1 .46

86

86

4

4

1.86

4.37

4.17
2.06

3.4S
3.50

5.18

4.72
3.53
2.73

4.40

4.37

3.15
4.25
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TABLE VIII (continued)
WHITE NILE-WEST BANK (Dueim Region)

River level Sialic head

Iteir Scheme
F.S.L. Maximum Minimum Maximum Minimum

4

5

6

8

9

10

1 I

12

13

14

15
16

17

IS

19

20

21
>•)

Mabrouka
Talha
Um Area
Goz El Nogara
Shatav i
Nimir
Bars

El Ikhailed
El Waseem
Ireifab
Mabrouk
Khanger
Goz el Bait!
Rahawat
El Watan

El Etilaf
Salati
El Amiiv
Insaf
Rawda
Um Takal
El Magain
Abu Gumri
Mincidrib
Mahala
Atshan
I irdos

Raharna

379.49
379.24
378.68
379.56
378.79
378.42
180.04

378.11
378.26
378.42
378.37
378.68
378.49
379.29
379.46
379.24
379.27
279.53
379.02
379.68
379.47
379.45
379.24
379.94
379.70
379.28
379.26
379.30

29

30

31

32

33
34
35

36

37

3S
39

40
41

42
43
44

45

Gammar el Gardod 379.46
379.66
379.40
378.S7
379.10
379.73
379.21
379 09
379 42
378 80
377.85
379.30

Hayafa
El Fitoh
El Salam
Munna
Gardod El Hag
El Falah
Bojo
El Tail"
El Bushra
Shabasha (West)
Ei Tagwa
Urn Gur
Abg.-r
Shabasha
Wakara

El Dueim

379.89
378.56
379.50
379 61
379.37

377.33
377.34
377.34
377.24
377.52
377.18

377.15

377.11
377.20
377.18
377.18
377.30
377.18
377.46
377.54

377.79
377.27
377.25
377.43
377.48
377.49
377.29
377.41
377.42
377.40
377.49

377.42
377.40
377 54
377.58
377.57
377.54
377.52
377.67
377 65
377 66

377.66
377 18
377.35
377 40
377.78

48

375.88
376.89

376.24
376.53
374.52

375.70
373.76

376.48

376.15
376.8!
375.47
375.65
376.70
377.21
375.97
376.49

376.42
374.97
375.96
375.14
375.16
376.72
376.15

376.65
376.24
376.20
376.25
376.82
376.73
377.10
376.64

374.97
376.72
373.78

3.61

2.35

3.44
3.03
1.27

4.34

4.55

2.16

1.98

1.34

2.32
1.27

1.24

2.89

I.II

1.06

1.24

19I .

— 1.

2 01

3.31

2.43

4.21

3 88
2 32

2.47

3.50

2.96

2.82

4.97

3.74

4.14

10

58

3.31
3 01
3.16
2 67

2.85
2 91

2 48
1.99

2.78

2.S8

2.58
5.9*

1.31
1.83
1.92

1.45
2.41

2.28
1.59

2.20
1.98

2.16

1.83

2.52
2.30
1.19

1.84
1.90

1.92
2 08
1.83

1.23
1.58
2 06
1.56

1.43
1.76

1.62
0.50
1.90

2.11

HWPBPIfiP^R^!! ^^i^^^Q^MsS^^,.^^iA^.

WHITE NILE-EAST BANK (Dueim Region)

Item Scheme F.S.L.

1 Wad Diwiw 378.15
2 Hassan Allob 379.18
3 Kino/ 379.13
4 Abu Hindi 379.48
5 Mash Kor EI Kawa 3S3.78
6 .Aim Hibeira 379.86
7 El Nazaha 384.76
8 El Fatih 384.76
9 Arktz 382.47

10 Wad El Nigomi 3S0.64
11 Dubbasi 379.57
12 El Mungata 379.57
13 El Basatein 380.04
14 El Gammalab 380.04
15 El Fatisa 380.16
16 EI Hashaba 380.32

River level Static heal

Maximum Minimum Maximum Minimum

376.77
377.34

377.47

377.64
380.17
376.10
377.24
377.24
377.20
377.I 1

377.32

377.14
377.25

377.25

49

374.96

373.16

573.27

373.34

579.61

375.65
376.42
376.49

377.10
376.31

375.66
376.44

372.35

372.85

3 19

6 07

5.36

6. 14

4.17

4.21

S.3I
S.27

5.37

1.33

5.91

5.13

1.69

U9

1.38

1.84

1.66

1.84

3.61
3.76

7.52

7.52

5.27

3.53
2.25
2.43
2.79

2.79
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TABLE IX

Scheme grouping (Dueim Region)
WHITE NILE—EAST BANK

Group I : El Eati.sa Group

Item Scheme

1 Eatisa
2 Gamalbab
3 Basateen

Toi XL

Group 2: Abu Hiheira Group

Dubasi
Wad El Nigomi
Arkiz
Falih
Nazaha
Abu Hibeira

Total

Exist. Prop. Total No. of
area exten. area engines

4995

1689
529

7204

— 4995 3
360 2049 3
180 700 2

540 7744 s

h.p.
Life in

years

585 5-5-5
198 7 7 7

72 1-5

S55

1450 550 2000 3 230 7-1-1

1842 1650 3492 3 183 5-1-0-0

570 1750 2320 2 52 1-2-0-0

910 1150 2070 3 SI 5-5-1

1648 800 2448 2 90 1-7

1605 700 2305 2 90 5-5

8035 6600 14635 15 731 5-5

Group 3: Hassan Alloub Group

Abu Hindi
El Kunuz

Hassan Alloub
Wad Di'.viw

fOtAL

3178 4600 7778 2 310 1-7

4914 5600 10514 3 400 10-1 -7

2127 2050 4177 2 215 1 -5

2970 250 3220 2 157 3 2

3189 12500 25689 9 1082

50

Group 1: Nimir Group

Item Scheme

1 Ash Shatwi
1 El Ekhaild
3 El Bara
4 El Waseem
5 Nimir
6 El Ercifab
7 El Bushra
8 El Mabrouk

Total

Group 2: Abger Group

1 El Rahwat
2 Wad Nimir
3 Abger
4 Gos El bicd
5 El Khanger

Total

Group 3: Dueim Group

1 Shabsha
2 Gos El Nagara
3 Shabasha West
4 Um Arda
5 Talha
6 Mabrouka
7 Dueim

Total

Group 4: Wakara Group

El Eitilaf
Salati
El Aien
Insaf

Wakara

Total

l&iijMWii'Sii..,,, ,:«„..^;»i«5ll6l.il:is nnlTiii'nrthiiiiiltlraa

Scheme grouping (Dueim Region)
WHITE NILE—WEST BANK

Exit. Propd. i i.Oil No. ol Life in
area exten. area engines h.p.

236

years

594 530 1124 3 10-1 '
975 300 1275 i 76 2i

1500 1500 2 127 1 7
264 264 1 16 5

1401 1401 1 100
1057 1010 2067 ~) 90 1 7
4300

— 4300 4 226 5-5 5 ;
924

— 924 2 63 5-5

11015 1840 12855 17 934

-0-0

6164 2200 8364
2628 2628
10044 — 10044
1607 1607
4900 9600 14500

-p

180 7-7
4 130 10-10 10 10
4 300 10-10 10.10

140 7-10
5 240 2-2-10

25343 11800 37143 15 990

5536 2295 7881 4 312 1-1-1-1
9200 3550 12750 4 854 1 10-2
2000

1540

1799 3340

2000

1540

5139

3
i

2

124

150

110

2-10 10
2 10

200-10
2580
2130

9900

19085

12480
2 130

3

3
157

225

1912

2-1-1
7 7 7

24835 43920 21

1500 - 150()
912 350 126'

7200 1800 9000
990 — 990

4644 — 464-j

15246 12150 17396 12

51

115 5-2
150 l-l
337 7-7-3

84 1 -1
162 7-7-7

636



Item Scheme

Group 5: Um Takal Group

1 El Roda
2 U m Takal
3 El Magam
4 Abu Gimri
5 F.I MinaJreeb

Total

Group 6: El Flituh Group

1 El Mahal \
2 Elatshan
3 Fardous
4 El Rahma
5 El Tagsva
6 Gamer El Gardoud
7 Hayafa
S HI Futuh

Total

Group 7: Um Garr Group

1 Um Garr
2 Mima
3 El Saiam
4 Gardoud El Hag
5 El Falah
6 Bogo
7 El TaylT

To I AL

Group 8: El Rida Group

1 Dabat El Tour
2 L'm Irig
3 El Rida
4 E! Gala
4 El Gala

Toiai

Exist. Propd. Total No. of
area exten. area engines h.p.

Life in
sears

2005

3300

3166

970

3900

1020 3025

2800 6100
2670 5S36
2200 3170
4350 8250

126

526
204

127
90

5-5-5
0-0-5-5
1-1-1

5-5

1-7

13341 13040 26381 14 1073

1440

1400

760

3635

1900
2700

2030

2307

2131
1200

7710

1440

3531

1950

3685
1900

2700
9790

118 1-15
77 7

I 14 5-5
320 1-7-7-10

240 1-1-7-7
90 7-7

1627: 12272 2S563 18 1059

9954 _ 9954 4 7S0 5-5-

105^ — 1052 1 48 1

1091 __ 1091 2 85 5-/

1028 — 1028 -» 61 1 1

523 1800 2323 2 69 .1 3

530 180 710 1 35 /

2077 610 2687 2 106 $-1

16255 2590 18845 14 1184

5-5

3900 35000 39000 2 247 2-2

1200 1200 2 91 5-5

POO 1200 1 67 10

1215 .._.. 1200 1 67 10

1215 —

1215 1 90 2

7515 35000 42515 6 495
,

52
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Item Scheme
Exist,
area

Propd.
exten.

Total No. of
area engines. h.p.

Life in,
years

Group '): Um Ga/a/a Group

1 Um Galala
2 El Kivvakc

15000
9000 10000

15000 4
19000 2

960
600

10-10-10-10
5-5

Group 10: El Bushara Group

6000 2
6650 2
8150 2

130
127

127

1 Bushara
2 Wad Dakona
3 Lilo Amara

3000
1650

3150

3000
5000

5000

5-2

2-2

5-2

Total 7800 13000 20800 6 384

53



TABLE X

Scheme grouping (Kosti Region)
WHITE NILE- EAST BANK

Group I . /:/ \tellalta Group

hem Scheme

1 Shawal
2 fail'
3 Gasir E.t-a
4 Mcllaha
5 Debaibat
ii Marrabeh
7 Fodat Elgarnok

Total

Group 2: El EudosGroup

1 Hagar Assallava
2 Firdos

3 Zenuba

Total

Group 3: El Bahga Group

8

9

10

1 I

12

13
14

Rabak
Hillat Abbas
El O.nra

Khor Agwa
El Mokada A Z
El Abied
El Hidaib North
El Hidaib South
El Ba'iga
El Ze f
Aradejb
El Aural
Shor.it
El Islab

Total

Exist. Propd. Total No. of
area exten. area engines h.p.

Life in
years

4596 1500 6096 -i 312 5-2

3120 — 3120 T 95 5

3000 3000 2 223 5-2

18306 5000 23306 3 •162 2-2-0

1200 1200 3 140 7-2-2

792 792 2 125 1-2

210 — 210 2 48 2 1

31224 6500 37724

1044 25000 26044
1545 — 1545
1470 1000 2470

4059 26000 30059

450

450

600

1500
800

825

soo

204

1200

900

1020
300

1200

900

2000

2000

450

2450

600

3500

300

S25

800
204

— 1200
_ 900

— 1020
— 800

1701)0 18200
— 900

15

11649 21000 32649 21

54

1405

95
124

5-2

5 5

219

42

70

37
49

49
50

30
51
91

79

137

50

127

50

912

7 2

7 2

5-5
5-2

2—2
2-2
2

2-2
Obsolete

/F»i?5,:»T;>iv33' -J'ft=

Item Scheme

Group 4: Dimo Grottp

Exist. Propd. rolal No. of
area exten. area engines h.p.

Life iij .
years

1 4000Dimo 1200
Masran El Subabal 1200
Masran Basalla 1200
Masran El Taysha 450

5200

1200

I 200

-150

7300

120 5-0
42 2

42 2

30 Obsolete

217
To i al

Group 5: Naifre Group

1 Tabal
2 Naifre
3 Aradeeb EI Gab
-1 El Morwa
5 Tackspoon
6 Mohdi El Slicrif
7 Mohdi EI Sherif
8 El Makhlif

Total

Group 6: Coda Groi <P

1 El Furat
> Abu Ramad

3 El Magabi
4 El Adara
5 El Worad
6 Dabat Bcsin
/ El Alavtya
8 El Guna'a
9 Muna

10 El Acil
II Godi
12 Goz Fanii

Total

3300 4000

900 — 900 •i
64 5-5

6120 25000 31120 3 1170 5-5-5
510 510 510 7 130 5-5

1200
— 1200 *)

98 5-5
1630 — 1650 2 58 10-5
450 — 150 3 121 15-10
/50 750
204

— 204 3 62 5-5-2

11784 25000 36784 17 1703

900 900 1 50 5

450 450 3 78 5 5
1500 150J i 177 5-5
900 900 ->

77 5-7
900 900 -)

78 5-5
1200 1200 i 132 0-0
900 900 ->

83 > T

1500 1500 i 145 5--1
990 990 T

117 0-0
800 - 800 ! 49 ~>

13390 12390 3 675 5-5
1650 1650 2 50 ?_?

24080 24080 24 1661

Group 7: Birkal ElAgab Group

Hamdouk
El Re.nila (N)
El Remila (S)
Tayba
Birkat El Agab
El Geigcr

Total

2160

450
2250

2450

12990 —

3000

23300

55

2160 •j

109 5-5
450 •>

176 5-2
2250 3 197 5-5-2
2450 2 181 2-2

12990 3 1200 5-5-5
3000 3 184 5-50

23300 1947



Item Scheme

Group 3: Abu Khadra

1 Abu Khadra
2 Mangra
3 Fawar North
4 Fawar South

I oi ai

Group 9: Bandit Group

1 Khor Agai7
2 Bandit
3 G wandit
4 Latbior
5 Dabat Mali

Totai

Exist. Propd. Total No. of
area extent, area engines

12000 6000 18000
2055 1445 4500
$00 — 800
2>H0 - 2580

17435 7445 248S0

h.p.

720

215

132

35

I I0J

" --—~ — ifHi'M ill'H ii

Life in

years

5-5

2-2-2

5-0

8(H)

1050

800

1200 2000
2250 2750

800

1050

800
3200
5000

*}

1

3

46 2-2
92 5-5

37 2
134 5-2-2
176 5-5

6100 4750 10800 10 485

56
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Scheme grouping (Kosti Region)
WHITE NILE -WEST BANK

Group I : /:/ ShorGroup

Item Scheme
Exist

area

Propd.
exten.

I c.ial

area

No. oi
engines

Life in
h.p. years

1

5

3

4

El Shur Hvafa
El Shur Aba
Ei Shur Goba
El Biaha

1200

1955

1500

272

4927

500

500

1000

1200

2455

2000

272

5927

2

3
>

1

3

68 5 5
1475 5 2

80 5 5
22 2

Total
317

Group 2: Silha Croup

1
2

3

4

5

El Ginaiga
El Suiha
Abu Agarib
Kashoiiia
Abu Hasheim

690

900

216

216

204

3000
1500

3690

2400

2! 6
216

204

Total 2226 4500 6726

42 10

40 Obsolete
15 10

! 19

Group 3: Gidli Group

El Dakhla
Wad Shaman Tag
Karama & Bidaya
Gulli, Figarab
UniGaniem

Total

Group 4: El Tagwa Group

1

2

5

4
5

6

Abu Mohar Fasha
Shoia

EI Galal
El Tawiyla
Mahd El Nimir
Abugirba Tagwa
El Salam

Total

1500

3345
500 2000

3150
3

4
88

124 5 5-5-5
5 143 10-10

4030

1560
1000 5080

1560

i

306
117

5 5

10485 1500 1)790 778

3435 3000 6435
645 255 900
2580 6000 8580
684 ,jS4

2115 2500 4515
184 12000 12184

9643 23755 33298~

6 291 10-5-5
1 36 5
2 306 5-1
I A"1 5
4 145 10 5 2 2
->

38 5 2 •

16 858
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Item Scheme

Ga:ola Group0'oni

1 Um Hiya
2 El Gaz.ila
3 Rigeisa Gadida
4 Receiga North
5 Regeiga South

To i \i

Group 6: El Intisar Group

1 El Shana
2 E! Rideis
5 El Intisar
4 El Sarour

5 El Sa'ada
6 Gori

Toral

Group 7: LI Xaiem Group

1 El Nairn
2 Zamzam. Arak and

E in Habab
5 Um Dalgani
4 Dibkraia
5 Aradeeb
6 Rashidi '

Toi \i

'""' ~ ™»^»M

Exi-u Propd. Total No. of Life in
area exten. area engines h.p. years

1350 — 1350
6035 — 6065
340 — 340
1185 — 1185
450 _ 450

O5'?0

1200

900

1050

900

1200

9590

1200

900

1050

— 900

1200

1355 12000 1335

6585 12000 18585

12300

1605

3690
900

750

1200

5000 17300

1000 2605
3690

900

750

1200

20445 6000 26445

58

95 5-5
900 10-10-10

78 5-2

1073

75 5

42 5
50 2
67 I

70 5-2
49 2

353

460 10-10

291 10-5-5
125 55 1

40 2
67 5

983

laaaitftaMii&a^Aaj^^-afcjaas^

table: xi

Cost of electrificiation of isolated schemes
WHITE NILE

Hem Scheme Gr
Cost of electrilicatii

1 Baraka
2 El Birkadok
3 El Arak
4 El Zeleit
5 Urn Hani
6 Rowdat El Mukhtar

El Abbasiya
8 El Gczira Aba
9 Asalaya West

10 Mashkor El Kawa

Total

450

1,650
1,545

13,500
12,000

228

225
7,300

300
1,200

1 cropping

5,400,000
19,300,000
18,540,000

162,000,000
144,000,000

2,756,000
2,700,000

93,600,000
3,600,000

14,400,000

38,898 466,776,000

59

100 /„ cropping

7.200,000
26,400,000
24,720,000

216,000,000
192.000,000

3,648,000
3,600.000

124.800,000
4,800,000

19,200,000

622,368,000


