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Global Water Scarcity 1

Bl Less than 1000 m® per person per year.

2 Between 1000 and 2000 m”’ per person per year.

B Greater than 2000 m® per person per year.

- Source: Fischer and Heilig (1997).



Freshwater Stress

Wndor withdrawal as percentage of total avallable
@ - e 407 D 2% - 10% People Suffenng from

Wiaber Streds And Scarcily
| a0 20m B Lo than 10%

UREF Billmns ol

ource. Wordd Metiorclogecal Organization (WHICH, Genava, 1396 Global Envitosment Outook 20001GECY, UKER Eathecan, London, 1588 rb:ﬂ}ﬂhﬂﬂ Hgh
J: : Mexfiun
7] Low i rem
.; | B




*The Nile Is and
extends for approximately 6800 km.

*The maximum discharge for the Nile before the
construction of the High Aswan Dam (HAD) was
14000 m3/s which occurred in the year 1878/79,
*Meanwhile the minimum discharge was 274
m3/s which occurred in the year 1913/14.
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MNILE RIVER BASIN
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, catastrophic floods inflicted

disastrous harm on agriculture, industry, and dwellings of
lower Eqypt, while in low water years,

*The requlation of these varying natural flows had been

carried out in steps: the construction of levees along the
river course to prevent flooding,

building of barrages across the river to raise the water
to command levels, and later on, some annual storage
projects were executed in the river basin.
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Dam. This did not offer complete control of the Nile
waters. The amount of flood water discharging to the sea
between August and October in a normal-flow year was 32
km?, a little above one third of the total average yearly

supply.

In 1968 the High Aswan Dam was constructed

This guaranteed the annual average of 84 km?3 of water
needed for the present use and the future arable land
expansion.







In one of the most severe droughts which continued
, water availablility to Egypt was
from HAD reservoir. In addition, to protect Egypt
from high floods.

*HAD was completed in 1968. It's height is 111 m.

between the bed level and the roadway level. The length
of HAD i1s 3600 m including the two wings. It was
constructed of

. Avertical cut-off

curtain below the core having a depth of 210 m penetrated the
sedimentary layer to the bedrock.
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leading to the . deliver
the water to the generating units, and there are which
direct the surplus water out of the power station. The capacity
of the power station is 2.10 million kW.

* An emergency of crest of length 288m. is
constructed on the left bank

*The total reservoir storage capacity was







the bypasses

el et d Fall a)

out of the power station
of these tunnels is 11000 m?3

through the emergency gated spillway to the
river downstream.




-

-3
W
>
Wy
~4
3
aj
&
v
Q
D

PLATE N2 12
A f'\\_;—-ﬂ..‘-

HNESS COEFFICIENT N= 0.635

: Fre T T NI
ROUGHNESS COEFFICIENT N=0.02
P R B e Y VY T W

N

CROSS SECTION IMMERCENCY SPILLWAY
s, D) . 2 e
‘;\J‘u’f‘j,k":—"“t}l" '

DISICHARGE OF SPILLWAY rsec] =/

Zvoo 3000 4080
-~ T




Practical experience showed that

are kept within the limits of the actual
requirements.




requirements should be released in the
river course, the downstream reaches of
the barrages

This can be avoided
If the extra discharges could be released
upstream of HAD, into Toshka
Depression. Studies about Toshka
Project demonstrated its efficiency In
fulfilling the required purpose.




3. Toshka Project Description
The excess flood water passes out of lake Nasser via Khor

Toshka to the Toshka depression. Three hydraulic structures
are constructed within the project to control the water level in the
lake, to measure the discharge spilled to the Toshka
Depression and to maintain the channel stability. These works
are:

3.1.. Khor Toshka

. It extends
In the north west towards Lake Nasser. Its length is 72
km form the axis of the River, but its width Is
considerably variable, ranging from 1.0 km to 10.0 km.
The area of Khor Toshka covers about 132 km?,
confined by contour line 185 m amsil.
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Spilled Water
Till October 1995

Gy P

Toshlia Spillway

Lake Nasser
at Level 178 meters
Above Sea Level
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3.2 The Uncontrolled Spillway
It is a sill made of plain concrete with downstream dry

pitching. The level of the sill is 178 m. amsl, and its
It allows the excess flood water to
flow freely when its level exceeds 178 m. amsl.

Toshka channel starts just DS of the sill with a bed level
178m.amsl which is the same as the sill crest level. The
length of the channel to the depression Is
approximately 22 km. The channel

Downstream of the bridge the channel width is 350 m
and it continues till km 20.5. The longitudinal bed
slope of the channel is 15 cm /km.




3.4 The Ogee Weir

An Ogee weir with crest level 176m was constructed near
the end of Toshka channel (at km 20.5), to measure the
excess passed discharge and to maintain the stability of

the upstream channel cross sections. Also, this welr Is
functioning as a drop structure as the bed level at its
upstream is 175 m amsl| and at its downstream is 172.5
m. ams!|. Downstream of the weir, the channel is much
more steep and the bed material is weak sand stone
which iIs also erodiable.







oshka Depression

The Toshka Depression is a huge, wide
depression in the western desert at the left
side of the Nile. Its entrance at the end of
Khor Toshka at a distance of 72 km from the
Nile, some 250 km south of the HAD. It

covers an area of 6000 km?, at level 180
amsl. The topographic studies related to this
project indicated that the depression Is




Toshka spillway is considered to be a project
complementary to HAD. Its objective is mainly to achieve
full control of discharges released to the Nile course
downstream of HAD, Consequently, it will fulfill the following
benefits:
-Preventing the

to protect the constructions erected on the
river from overall degradation.

against the dangers

of high floods.

up to the level of 178
m amsl instead of 175 m amsl.




5. Role of Toshka Project in the Management of

Floods of the years (1998/1999) and

(1999/2000)
Flood water reached Toshka Spillway
and the amount of water

spilled to the depression was 0.5 km?®. In the year
1998/99 the depression received for the

year (1999/2000).
The following Table and Figure shows the monthly
variation of water level upstream HAD with the following

terms:




End of the
Month

(1)

water level
H
upstream

(2)

Vol. of
Storage
(V)

(4)

A (V)

(5)

Water
Demand

(6)

Actual Q
from HAD

(7)

AQ
(7)-(6)

(8)

Toshka
Discharge

(9)

Qin at
HAD
(5)+(7)+(9)

(10)

(m)

(Bil. m3)

(Bil. m3)

(Bil. m3)

(Bil. m3)

(Bil. m3)

(Bil. m3)

(Bil. m3)

Aug.,98

177.690

135.764

15.764

6.450

6.450

0.000

0.000

22.214

Sep.,98

1804520

1563.532

17.768

4,235

6.930

2.695

0.827

25.525

Oct., 98

181.190

157.035

3.503

3.495

6.825

3.330

2.912

13.240

Nov., 98

181.080

156.320

-0.715

3.400

5.660

2.260

3.005

7.950

Dec., 98

180.510

152.713

-3.607

2.125

3.880

1.755

2.549

2.822

Jan., 99

179.940

149.134

-3.579

2.705

3.655

0.950

1.846

1.922

Feb., 99

179.330

145.413

-3.721

3.205

4.325

1.120

1.018

1.622

March, 99

178.610

141.099

-4.314

4.375

5.290

0.915

0.401

1.377

April, 99

177.910

136.996

-4.103

4.545

5.730

1.185

0.038

1.665

May, 99

177.140

132.684

-4.312

5.935

6.990

1.055

0.000

2.678

June, 99

176.120

127.148

-5.536

7.500

7.735

0.235

0.000

2.199

July, 99

175.790

125.408

-1.740

7.535

7.965

0.430

0.000

6.225

Total 98/99
Aug. 99

2.37

138.414

5.408
13.006

55.505
6.450

71.435
7115

15.930
0.665

12.596

89.439

0.000

20.121

Sep. 99

2.38

152.902

14.488

4.235

6.580

2.345

1.027

22.095

Oct. 99

0.85

158.385

5.483

3.495

4.455

0.960

2.540

12.478

Table (1): Hydrological characteristics of HAD through year 98/99




Water Level = Q (7)-(6)
—— Toshka Discharge  Q inat HAD (5)+(7)+(9)




o.Future Plan 1ot

Capacity
The capacity of Toshka Spillway may need to be
Increased to limit the outflow from Lake Nasser into
the river downstream.

Through the flood of year (1998/1999),

The results of the calibration are the following two equations:




discharge of the channel will be about 137
million m3/day (1586 m3/s) at a water level
of 182 m amsl, instead of 250 million
m3/day (1894 m?3/s) which was the

designed discharge. That leads to




by a mathematical model (WENDY
1-D) developed by Delft Hydraulics to
determine the corresponding discharge
that can be passed through the channel.

. Also, It
Involves replacing the Ogee welr




*For the safety of HAD against over topping and to protect the
Nile River bed against degradation in case of surplus
discharge is to be released DS the HAD,

*Toshka spillway proves its function during the last two
successive floods where more than 27 Milliard m?

were passed through it.

*The Ogee welr was calibrated and the obtained results
revealed that the maximum discharge of the spillway at a
water level in the lake of 182 amsl is about 1546 m?3/s
which is much less than the original design discharge
(2894 m?/s).




*A one-dimensional model was employed based on the
tpographic and hydrographic data for the 17 km length of
Khor Toshka in addition to 20.5 km length of the channel.
The model was formulated by using program
which was developed by

capacity were tested using the mentioned numerical
model to find out the most economic and efficient
alternative.







