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Egyptian policies for using 
low quality  water 

for irrigätion 

Water Research Center- Cairo - Egypt 

countries of the  world,  the  problem  of 
providing  adequate water  supplies has become a 
very  critical  issue  as  the  demand  for  water 
increases in direct  proportion  to the explosive 
increase of population  and  the  rapid  development 
of industry.  The  gradual raise in the  standard of 
living  over  the  last  decades has resulted in  ever 
h igher   demands  fo r   water .   To   meet   these 
tremendous  and  intensive  needs  worldwide, 
elaborate  policies  for  maximizing  the  benefit  to be 
obtained  from  every  drop of water  should be 
established. 

economy  depends  to  a great  extent on 
agriculture, a condition  which  will  continue  for 
many  years  to  come.  About  half  of 
population  is  involved in one  way or another  in 
agriculture,  most of which  is  private  business. 

water,  being  controlled by the  High 
Dam  at  Aswan,  is  limited by the 1959 agreement 

billion m3 annually.  The  long-term storage in  the 
Dam reservoir  ensures  this  quota. 

Looking  to  the  future of water  demands,  whether 
for  drinking  purposes,  industrial development or 
agricultural  expansion,  it quite obvious that  a 
very  careful  use of the  available water  resources 
(both  surface  and  groundwater)   is   a  must.  

proper management 
and  development of these  resources  should be 
urgently  considered by the  responsible  authorities. 

Because  the  irrigation  efficiency resulting 
from today's  conventional irrigation  methods  is 

two  development  programs  to be implemented in  
paral le l   wi th  each  other.   The  f i rst   a ims  at  
improving  irrigation  efficiencies  and  introducing 
modern  irrigation  techniques,  and  the  second 
concerns the  use of  agricultural  drainage  water 
directly  or  after  mixing  with  fresh  water. 

This  paper  presents  an  overview of the  water 
resources in and  their  current  and  future 

agricultural  drainage  water,  both  quantitatively 
and  qualitatively,  and  with  the  plans  of  the 

of 
using  it  and  the  'constraints to be considered. 
Additionally,  the  major  projects  underway  or 
proposed by the use of such  low- 
quality water and  its  impact  on  plants  and soil will 
be discussed. 

- Egypt's  water resources 
and  the  importance of 
using,drainage water 

A close look at its 
it has  

of 
by 

of high-flow 
of of 

1979  and  that is still  continuing. 

of 
of 
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of 
few 

of using 
now  become a n  

policy. 

it is 
evident  that  the  solution  is  not only to 

the of low-flow is 
is to make  best  use of all possible 

a be established  between 

development  techniques  and  the  quantity  and 
quality of 

Until now, a of unused 
flows to 

this is 

24 of the 
is 

a social  phenomenon  that  has  necessitated 

phenomenon of 
of salt 

is a 

of 
shown 

of 
46% and 54%. 

to 
billion m3. 

Table 1 
of 

is back  to the Nile. 

of 

its 1984  policy. 
this policy has  been modified in  the 

light of the low- 
flow 1979. by the 
end of the of 1991/1992 and  until 

2000 have  thus become as given in Table 
2. 

expansion, as given  in Table 3. 

expansion  which is decided  to  be at a of 
150,000 

to a total new of 2.3 
million by 2000. 

by 
have  indicated that  utilization of 

of 

does and consequently has 
a effect. 

an of about  one  million 
now depends  completely  on 

by 

and El-Omoum 

is 
lifted  to be mixed 

Egypt is now about 3.5 billion 
m3 annually. As the  amount of 

to the  Nile is estimated 
to be about billion m3 

did not  lead  to any  noticeable 
of total  soluble  salts 

(TSS) to the  dilution effect. 
Studies on the chemical  composition of the  Nile 

of 
TSS in Egypt  amounts  to 250 ppm  with 
only a slight that of 
which 200 ppm. 

- Quantity  and quality of 
drainage water 

A 
quality of was established  in  1979 
by of the 

of th is  
of using 

be a 

schemes. 
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117 
locations as shown 1. 

1. 

1979-1982 
the flow  velocity was 
floats as well as 

being  made. 

of 
of 

of t h e   p a s t  
a 

of the 

of low 

at 
stages of 

of each unit by 
its capacity as indicated  on 
of these  calculations is not  adequate. 

at  pumping  s ta t ions ,   t ime 

of 
capacity of each  unit 

of 
at 

sides. 

at the  outfal ls of 
affected by a 

is not 
a 

is 
on the 

at a data  base 

2. 

is being two 
locations. 

conductivity of is 
field by means of the EC 

mainly as a check.  Collected 
at the 

the  quality of 

of total  soluble  salts; 

its 

of toxic substances, 
as 

have an effect on soils. 

The  qual i ty of 

mixed  with 
not at all. 

biological analysis of 
has been  added  to 

Analysis of collected data since 1977 indicates  the 
following: 

-about 80% of 
the sea had a salinity below 2,000 ppm; 

400 and 

of 
to  soil  salinity.  The 

lowest 

-salinity of 
of 

is  due to as well as sea 
is noticeable that  the  salinity 

of most of 8 does not exceed 
1,000 ppm,  while that 3 and 8 

1,500 ppm. 
it may exceed 3,000 ppm 

5,000 
8,000 ppm); 

-the  quality of 
month  to at 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



to the 
at least a minimum, 

of June,  July  and August 

at the 
a 

to 
of 

Figure 2 shows a a 

-the  quality of is 
good. 

the 
is given  in Table 4. Figure 3 

the 
of 

by of 
the use of 

as follows: 

- less  than 700 ppm: used 

-700-1,500 ppm: a 
of 1:l; 

-1,500-3,000  ppm: at 
of 1:2 13; 

- 3,000 ppm: 
the  time being. 

2,000 ppm 
is 

Table 4 it 75% of 
to the sea amounts  to 

about  10  billion m3 below 
3,000 ppm. 

- projects flor the 
use of drainage water 

m3 of 
used 

m3  of 
way (El-Salam  Canal 

of the 
is 10 billion m3 

by 2000. Some details  about 
two of 
given below. 

1. El-Salam canal project 

is planned  to  collect  excess  Nile 
at 

collected will be  used  to 
One is located on  the 

of the Suez Canal  with a of 
about (84,000 ha)  and  the second of 
about 400,000 (168,000 ha) is located east of 
the Suez of the 
Sinai. 

at at km 20.4, the 
canal moves in a 

of the 
pumping  station. Wile 

will be  mixed by 17.5 of the 
canal, a pumping  station will 

m  to 2.25 this  pumping  station,  the 
canal moves  to 

it 
at km  48. A pumping  stat ion at t h a t  

location  will 0.5 to 3 m. The 
canal moves it 
faces  the  Suez  Canal at km  27.8 as shown  in 
Figure 4. 

The  total  length of the  canal at this location is 
km; Table 5 gives  a of 

of 
is 

salinities at 
table it can be 
El-Salam  Canal (4.45 billion m3) is only  available 

at is 
between 2.5 and billion m3. 

2. El-Omoum project 

of 
has conducted 

. 
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a of using 
El-Omoum 

to 
of 

new lands. 

The is located  in the 

A 
the  use of its 

the  salinity of 

Figure 5 shows the El-Omoum 
with  the 

1.1 
will by 

425,000 of 
100,000 

2.5 billion m3  of 
pumped by to the 

of this  quantity could be 
of 

by supplying it to 
on 

of the it was  concluded that  the 

quantities of of the  mentioned 
billion m3 

in  the  study  to  dam  the 
of 

of flow 

to 

is Figure 5. 

At  km 46 of El- 

of El-Omoum 

of both Table 6. 

3. Use of drainage water model 

of the  use of 
it is of 

of 

of 

conditions of 
etc.,  affect the  net  output of 
the  quantity  and  quality of 
depend on the efficiency of 

chemical  conditions of the soil.  Complete  use of all 
is impossible, since a substantial 

be conveyed outside 

of of 
a 

a mathematical model is 
model has  to give to the  effects of the 

of 

of will 
be influenced  by 

management; 

the 

how 
used; and 

- evaluating  the effect of the  use of 

object is to assist in  the 
planning of 

of 

A model has 

On a level, a model has 

the unofficial use of 
is insufficient. 

and 
of 

of the of 
of the model is divided 

i) the  calculation of 
efficiency; 
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ii) of actual  

iii) of 

of soil  and 

sub-model, 

The model has been  tested 
Application of the model on 

will take 1988. 

of the  model, a 

implement  the  use of 
of t he  

to 
model flow 

is Figure 6.  

- Conclusions 

of 
in  the  Nile Valley of Egypt  -with low 
efficiencies-  have led of 
quantities of to low 

of 
of 

will will 

the use of 

a of its 
needs. 

Caution  should  be  taken  when  establishing 
of 
of on soil 

assessed. to  be kept  in mind that 

which will also be of much 

which  wi l l   take  place  and  adjust  pol icies 
Such policies  should  be  accompanied 

by 
avoid effects. They will 

of many  disciplines  and  have  to 
the 

this field. 
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Table Volume drainage  water  escaping  yearly to the  sea  or  lakes 

Volume in billion m3 

R e g i o n  Average Average 

Eastern  Delta 

El-Fayurn 

Western  Delta 
Middle of Delta 

Table Available  water  resources  by  the  year 

Available water resources 

by by 
S o u r c e  

- Underground  water 
(in  Nile delta and  valley) ' 

- Underground  water 
- Nile  water quota 

(billion m 3) 

(in desert  and  the  Sinai) 
- Reuse of drainage  water 
- Water  management _ _  __ _ _  
- Saving releases to sea 

throuqh  storaqe _-  -_ 
T o t a l  

Table Water  uses  excluding  horizontal  agricultural  expansion  (billion  m3) 

Agriculture 
(in delta and  valley  deserts) 
Agriculture (deserts) 
Drinking 8 commercial 
Industry 

by by , '  

Table Amount of yearly  drainage  water  and its quality  (average 

Salinity Discharge  Percentage Cumulative 

Total discharqe percentaqe 
(PPW (billion m) discharge/ discharge 

or less 

- 
- 

- 
or  more 

Table 5: Yearly  available  water  and  salinities  for  El-Salam  canal  and  the  contribution of different  sources, 
when  the  salinity  at  Farasqour  barrage is and pprn respectively 

Total  amount  From  From  Bahr  From  Salinity 
Alternative available  Farasqour  Hadous Lower sew mixture 

(1 ( ( (PPM) 

A 
B 

' B  
C 
c 
D 

l 1 
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l 

Figure 3a: Average salinity, 1986, of' drainage water in in g  salts/m3 
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Figure 3b: Average salinity, 1986, of drainage water in the in g salts/m3 
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Figure 3c: Average salinity, 1986, of drainage water  in the in g salts/m3 
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Figure El Salam Canal Project 

Pumping Station. 
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Figure 5: El Omoum project 
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Figure 6: of drainage water model flow  chart 

> TOTAL QUANTITY PER 
CALCULATION UNIT ATER DISTRIBUTION MODEL 

- 
I 

I 

SUBROUTINE CRPWSP QUANTITIES DELIVERED 

SUBROUTINE IRRAPL * TOTAL lNFl LTRATION 
*CONVEYANCE LOSSES 

* SURFACE DRAI NAGE 
*TOTAL SUBSURFACE 

DRAINAGE FOR  EACH 
CROP 

FARM 

1 I 
SUBROUTINE ACTEVP 

* MOISTURE DEFICIT 
* ACT  UA L 

* CAPILLARY RISE 
EYAPOTRANSPI RATION 

(=7 SUBROUTINE DRGNR 

Ia DRAINAGE RATES 

ERPWSP Crop water consumption 
IRR APL Irrigation application 
ACTEVP Actual  evapotranspiration 
DRGNR Drainage rate 
W ATQUL Water quality 

[ SUBROUTINE WATQUL 1 

DRAINAGE WATER QUALITY 
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