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Water Balance 
 

Available resources Requirements 

68.1 BCM/Y 

85.1 BCM/Y 

In Addition to……… 

Deterioration of Nile water  

quality Northward 



Desalination 

• low priority as a source of municipal water. 
• High cost compared to conventional treatment. 
• Coastal cities. 
• Solution for covering the water shortage in Egypt. 
• Reverse Osmosis 

Seawater Pretreatment 

RO 

pH 
Adj. 



North Nile Delta- Study 



Methodology 

• Data analysis (water quantity, service hours and population 
growth) 
 

• Remote sensing analysis 
 
 

• Field work.  
 
 

• Two study areas 



 

EDKO AREA 



Edko City 

Study area (1)……Edko 
1 2 

Average service hours 

Two conventional WTPs 

Sustainability constrain  
due to rotation  

10Hrs 



Study area (1)……Edko 

Increased by 28%  
with average rate  
of 2.8 per year in  
the last 10 yrs.  
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300917 cap./2006   
Became 385825 cap./2016  
it Estimated to be 493856 cap/ 2027 

shortage in drinking 
 water by year 2027 

70% 
Water share is  

Less than  
the Average in  
Egypt 

100.7 
liters/day/cap  

Population 
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BURULLUS AREA 



Study area (2)……Burullus 

Average service hours 

3Surface WTPs 

Sustainability constrain  
due to rotation  

9Hrs 
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Study area (2)…… Burullus 

Increased by 25%  
with average rate  
of 2.5 per year in  
the last 10 yrs.  

307626 cap./2006   
Became 400065 cap./2016  
it Estimated to be 500000 cap/ 2027 

shortage in drinking 
 water by year 2027 

55% 
Water share is  

Less than  
the Average in  
Egypt 200 l/d/cap 

179 
liters/day/cap  

Population 
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Water Quality Results 
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The deterioration of drinking water quality 
 is due to non-compliance of the drinking  
water in some parameters specially 

 Ammonia and  Nitrate 

o this could be attributed to elevated 
pollution percentage in the raw water 
resources. 

o WTPs are enforced to increase the 
Chlorine and Alum doses 

Residual Aluminum 

THMs 
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Al-Mamoura  
WTP 

Edfena  
WTP 

N. Motobas  
WTP 

El-Khashaie 
 WTP 

DWQI= 75%  



Water Quality Results II. Surface water Quality  1 2 

Lakes Water Vs. Fresh Water Streams  

0 5 10 15 20 25 30 35 40 45 50

COD

BOD

DO

NH3

NO2
Surface water

Lakes water

mg/l 

water quality Parameters 

Lake Edku has a higher average salinity 
of (3000 mg/l) than lake Burullus. 

The two lakes water are classified 
as brackish water with a salinity 
ranges between 1800-3500 mg/l. 

The water quality in the lakes 
still affordable and even with 
a better quality if compared 
with the surface water quality 
in the study area 



Proposed solution 
 

The Northern Delta lakes provide a potential alternative Drinking water resourse that 

could be desalinated with lower cost  

The average energy consumption  
of RO desalination is estimated at  
  About 1.5 kWh/m3 for brackish water  
  and about 3.2 kWh/m3 for seawater. 

 Unit 
    instillation 

for brackish water is 
About 1.53–2.76 US$/k gallon 
 
and for seawater 
about 2.76–7.67 US$/k gallon 

3 1 2 
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Proposed solution 3 1 2 

Proposed treatment train for brackish water within the study area using 

Electro-dialysis Reverse desalination technique 



Proposed solution 3 1 2 
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Cost comparison between Sea and Brackish water Desalination based on data adapted 
from RSWW 2016 and CDWR 2009. 
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WQI average 
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fair quality  

Limitation 
of conventional 
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